3. XU Li SU cO CONG TRINH NEN

Su phat sinh cla su ¢6 cong trinh ¢6 lién quan nhiéu dén vin dé nén. Nguyén nhan chu
yéu clia su c6 cong trinh nén 1a do khao sat, thiét k& thi cong khong t6t hoac do thay doi
diéu kién méi truong va su dung gay nén. Biéu hi¢n cuéi cing la gay ra bién dang hoac
bién dang khong déu qud 1ém, tir d6 1am cho k&t cau bén trén xudt hién nirt, nghiéng, ycu di
vit phd hoai tinh toan khdi, tinh bén ving ciia két cdu, anh hudng téi st dung binh thuong
cta cong trinh. Nghiém trong hon, nén mat én dinh 1am cho cong trinh sap dé.

Sur ¢6 nén c6 thé chia thanh hai loai: su cé trén nén tu nhién va sut ¢d trén nén nhan tao.

Cho di la su ¢6 trén nén tr nhién hay sir co trén nén nhan tao, dua theo tinh chat déu cé
thé khéi qudt thanh hai van dé 16n: cudng dé va bién dang ciia nén.

Su c6 nén do van dé cudng do nén gay nén chil yéu biéu hién ¢ hai mat sau:

@ Sitc chiu tai cia nén khong di hoac nén mat di tinh n dinh;

®@ Ma4i dée mat tinh on dinh.

Su ¢6 nén do vén dé bién dang nén gay nén thudng xdy ra & khu vue dat yéu, hoang thé
am uot, dat truong nd. dat dong bang trong mita dong.

Sau khi xay ra si ¢6 nén, dau tién phai tién hanh diéu tra nghién cttu mot céch cin than,
sau d6 dua vao nguyén nhan xay ra su ¢6 va phan loai, chon phuong phip thay thé mong
twong ang phd hop véi diéu kién dia phuong. C6 thé khii qudt thanh 5 loai theo nhimg
nguyén If khac nhau:

1. Mé rong méng, giam dp tuc diy méng;

2. Tang chiéu sau mong, giam tai d6i véi 16p d clta nén, truyén tai trong trén méng dén
16p dat d& mdi tuong doi 16, nhu ddi thanh dang hé, dang coc;

3. Phut vita, gia ¢6 nén dé nang cao sitc chiu tai ctia nén;

4. Chira nghiéng, diéu chinh d6 liin cta nén, nhua chita nghiéng cudng bitc va chita
nghiéng kich nang;

5. Stra chita mot cdch tong hop bing cédc bién phép thodt nudce, chan da, gidm tai trong,
bao vé mai.

Neéu can 1ieén hanh thay (he€ moéng cong trinh, trude khi bat dau thi cong, dau tién can
luan chiing tinh an toan phai thiy thé caa cong trinh dé. Tiép theo, trong qua trinh thay thé
mong cong trinh, ¢in phai ¢ bién phap kiém tra quan sél, dé dam bao khong sinh ra do
chénh l¢ch lan qud 1én gita cic bd phan cta cong trinh. Thit ba cidn dam bao an toan cho
cdc cong trinh bén canh.

3.1. PHAN LOAIL DPAC TRUNG SU CO CONG TRINH NEN VA HIEU UNG
CUA NO
3.1.1. Su ¢o nén mat on dinh

Dai vai nén dat, dudt tic dong caa tai trong cuc b, quid tinh mat on dinh cda nén ¢d the
miéu ta bing dutmg cong thi nghiém P~S. Hinh 3.1 14 hai foai dudng cong quan h¢ cia Gii
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trong £ vir do Tan 5 thu duoe nhi thi ngluem tar lrong tinh, Khi i treng 1an hon mot gid
nao do. dudmg cong [ cd diem quat tnong doi ro rét, mong Lin nhanh. Bong o, mat dic o
xung quanh mang ¢d hién niomg chai lén 1o ret, mong nghicng, tham chi co the sap do, nén
xay ra phd hoai cat win bo Hinh 3.2 1h mot thi du dién Innh dang phii hoai nén cua miot
kho lvong thue cua Canada, mong trugl toan bd, cong trinh mat tinh on dinh. Pomg cong
I khong co diém quat o rét, nén phd hoai cat cue bo Nén dit é1 yéu vit nén it khong
chit thuoe low nay (nhu hinh 3 3), nd giong nhu phi hoa et 1ang the. Mat treot bae dau 1ie
mal phia cua mang, dimg lar o mat dicm nao do trong nén Chi kh mong co chuyén vi theo
chicu ding 1uong dai lém, mat truat mai phat trién dén mat diar. K phd hoai, man din xung
guanh mang cang ¢6 hién trong chéi 1én, nhung mang khong nghiéng ra rét hodc sap do.
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Pai vt dal s¢ét yeu ¢o tinh nén lan wong dér lan vi cil Khong chat. dudng cong P=8 cua
no cing khong ¢d dicm quat ro r¢t, nhung phi hoai nén 1 do bidn dang cia nen dat veu o
dudgi mong Khién ¢ho moéng hin khong ngimg, sinh ra lan qua 1dm khong the cho phép,
mong uiéng nhu Uit v dit, nén goi la phi hoai cit xuyén, nhu hinli 3.4, Nhu mot nha
kho xidy dung trén nén dit yeu, vi dp lue ddy mong vuot gin hai [an sde chio tai caa néu.
saw khi xay xong. nén xay ra phid hoar cat xuyén lam cho mong Win qud nuic.

Cuot cung nén xay ra dang pha hoai nio, ngodi viée ¢o ien quan dén chung Toai dat con
co lién quan dén cic nhan 1o nhir chiéu sau chon mang, 1oc do mia tae Vi du, kht mong
chon trore doi nong. Lii trong khong dot gia tang 1ol cdch tir tir, ¢6 kha nang hinh thinh
phi hoai ¢l ong the; Néu mong chon trong déi sau, heie ¢ i trong xung kich, co khi
nang himh thanh pha hoai ¢it xuyén hoiac ¢l cuce bo.
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Trong cong trinh xdy dung. vi yéu cidu déi vdi bién dang cia nén doi hoi tuong doéi
nghiém khic, do d6, su ¢6 nén mat én dinh twong doi it hon so vdi sy ¢o bién dang nén.
Nhung hiu qua cia nén mat én dinh thuong rat nghiém trong, tham chi ¢6 khi la phd hoai
cé tinh tai hoa. Nhu toa nha khach san 7 ting ¢ huyén Hai Khang tinh Qudng Dong vi nén
mat on dinh mi ¢d su o siap db. Toa nha nay nam o ving bun va dit 1an bin & duyén hai,
ma nhan viéen thict k& trong tinh trang khong ¢é tu liéu khao sit dia chat cong trinh, ticn
hanh thiét k&€ mat cdch mii quing theo sie chiu tai coa nén 1 100~120kPa. Sau khi xay ra
s ¢, lay dat 6 do sau 1.8m o bén canh hién truong xay dung dé kiém tra, do am tu nhién
cla dat 1a 65~75%. Dua theo quy dinh cia quy pham thiét k& nén méng lde d6, site chiu ta
cho phép cta loai dit nay chi ¢6 40~50kPa, chi bing 0.4 lan sic chin tai thiét ké, them nita
vi tinh thidu tai trong. thuc t& ¢6 dp lue diy mong cot dat 189,6kPa, gap khoang bon lan sie
chiu i cho phép cua dit. Do dé lam cho moéng Lin khong déu mot cdch tram trong, lam
cho k&t cau bén trén sinh ra (g sudt phu thém twong déi 16n da dan dén sap do cong trinh,
tao thanh su ¢6 nghi¢m trong nhiéu ngudi thuong vong, ton that kinh t& true iép hon sdu
tram ngan nhan dan té. Do vay, ¢an phai coi trong mot cich diy da tinh nguy hiém cua phd
hoai cuong dé nén, dac bict la khi tién hanh xay dung ¢ noi sdc chiu tai cta dat khong cao,
tinh tham thap ma 16c do gia tai nhanh. hoac ¢6 tiac dong cua tii trong ngang, hodc & noi cd
mii déc, cang can xu i can than.

3.1.2. Su ¢o bién dang nén

L. Lt khéng dén cia nén ddir yéu

1. Pac trimg bién dang cha cia nén dat yéu

Vin dé bién dang cua nén dit yéu chh yéu phan dnh 0 ba mit sau:

- Lan nhiéu ma khong déu: Théng ké rat nhiéu tu licu quan tric 1dn cha ving dat yéu
cho thay, cong trinh két cau hon hop cha twong gach chiu luc, néu 1dy 8 tang bicu thi do
[6n chiu tai cia nén, thi do lin cta nha ba ting 12 15~20cm; bén ting thay doi tuong doi
160, thuong 1a 20~50cm, nam tang dén sau tang thi phan 16n vt qua 70cm, do6 Win cla cdc
nha xuwong cong nghiép mot ting ¢d cau truc ndi chung khodng 20~40cm, ¢on cic cong
urinh 1dn nhu thap nudc, bé dau, kho vat liéu, bé chia khi, do lin thong thusng déu 16n hon
50cm. tham chi c6 khi vuot qua 100em. Liin qud [dn khién cho ¢ot cao do mit nén trong
nha thip hon mat dat ngoai nha, 1am cho nude mua chily vao. dudng ong bi ditt gdy, nude
ban kho thodt ra ngoai.

Lin khong déu ciia nén dat y&u, 1a nguyén nhan quan trong clia sit ¢4 ¢ong trinh gy nén
pha hoai ndt holdc nghiéng cong trinh kign trac. Co6 rit nhiéu nhan 16 anh huong t6i lin
khong déu, nhu tinh khong dong déu cua dat, tai trong cha két ciu bén tén chénh nhau,
hinth dang cua céng trinh phitc tap. anh huong cua cong trinh bén canh, su thay doi cua muc
nude ngdm va dao hd méng xung quanh cong trinh,... chi véi cing mot tai trong va hinh
thire mat bang don gidn, do lin 1ech ciing ¢é thé vénh phau trén 50%.

- Toe d6 hin 1dn: 16c do tin cioa cong trinh 12 mot tieu chi quan trong danh gid mite do
va tinh trang phit trien bién dang cua nén. Toe do hin cia nén dat yéu la tuong doi 16n,
thong thuong toc do lun Ién nhat khi nglmg gia tai, nhu hinh 3.5. Téc d6 lun ciing khac
nhau theo su thay déi cua di¢n tich mat méng va tinh chilt cia tai trong. Thong thudng khi
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hoat tai cua cong trinh dan dung v cong nghiép tuong déi nho, 16¢ dé lin khi hoan cong
khoang 0,5~1,5mm/ngay; cong trinh cong nghiép cé hoat tai twong déi 16n, t6c do lan 16n
nhét ¢6 thé dat t6i 45,3mm/ngay. Theo thoi gian, téc 6 hin glam dan, nhung trong khoang
thdi gian nira nAm dé€n mor nam trong thoi ki thi cong 1a thoi ki cong trinh 6 do ldn phat
trién khac nhau nhiéu nhat, ciing 12 thai ki cong trinh xuat hién nit dé nhit. Trong trudng
hop binh thudng, néu 15¢ do lan giam dén dudi 0,05mm/ngay, su chénh 1éch lin thuong
khéng tang nita. Néu tai trong tac dong trén nén qué 16n, cling c6 thé xuat hién lin déu.
Lin déu véi thdi gian dai c6 thé din dén nguy co mit 6n dinh cia nén.

- Thoi gian on dinh lin tuong d6i

dai: lin coa cong trinh chu yéu la do 0.7}
sau khi dat nén chiu tai trong, ap luc > 08
— N i - P a - 2

khe rong dan dan mat, tng suat hiu E 05 Thén gian thy eong
hiéu khong nging ting 1én dan dén tic z 04

) 3
dong ctia 8 két dat nén. Do dit yéu ¢c6 g 23

N o A Z X ‘ 4 -3 02
do tham thap, nude khe rong kho thoit E o
ra, do 46 thoi gian on dinh hin cuia -

N S e ~ - < - L 12 16 20 24 28 32 36
cong trinh tuong doi dai. Cé6 mot s6 0 4 ¢ ,

. . . Thai gian (thang)

cong mnh sau khi xay dung xong vai
nam, tham chi vai chuc nam hin vin Hinh 3.5. Puong cong do lun gidm dan theo
chua hoan toan én dinh. Nhir sanh 1én then gian ciu mor cong trinh

cua nhi trién 1[am Thugng Hai 1 méng

hop, dién tich méng 1a 46,5 x 46,5m, ¢6 nira ting ngam, dp luc ddy méng khoang 130kPa,
tng sudt bo sung khoang 120kPa. Xay xong 1954, sau 30 nam do 1in cong dén da vuot qua
1,8m, pham vi anh huong cua hin vugt qui 30m, lam cho hai biic tudng bén canh cha nha
trién 1im ndt nghiém trong, dén nay ltin méi tuong déi 6n dinh.

2. Hau qua gay ra doi vdi két cau bén trén do lin khong déu

- Tudng xay bi niti: do nén 1in khong déu khién cho khoi xay chiu uon dan dén khoi xay
bi mit do chiu tng suit phdp kéo qud 16n. Phidn nay cé thé xem chi tiét & noi dung cé lién
quan cua phan 5.1,

- Cot gach mit gdy: cot gach niit ¢ hai loai nit ngang va nit ding. Nt ngang la do
mong lin khong déu lam cho ¢ot gach nén ding tam sinh ra niit do uén doc. Loai vét mit
nay déu xudt hién ¢ phan dudi khéi xay, phat trién doc theo cdc mach vira ngang, khién cho
dién tich chiu nén cta khéi xay giam di, n€u nghiém trong s& tao ra mat 6n dinh do nén va
cuc bo. VEt nit ding thudng xuit hién ¢ phan trén c6t gach, nhu mét truong hoc bon ting
mat bang hinh chir I'l, vi mét cinh lin twong déi 16n, san diic san hanh lang ngodi chuyén
dich ngang kéo nirt ddu cot gach xay hanh lang ngoai khu vuc gitta ting dudi 4 tim san,
vet nat trén to dudi nho, noi rong nhat dén 4mm, dai [,3m.

- Cot be tong cot thép nghiéng léch hode mit gdy: k&t cau khung ctn ¢ot bé tong cot thép
nha mot tang, thudng do trén nén nha chuta vat liéu vdi dién tich 1én khicn cho méng cot bi
nghiéng féch. Do tdc dong chong d& cia hé théng mdi cling, ¢ diu cot sinh ra luc day
ngang phu thém wong do1 1on, khién cho md mizn uén cia than cot ting Ién sinh 14 nut,
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phén I6n vét mit 12 vét nut- ngang, tap trung & noi thay doi mat cdt than cot va gin nén.
Nghiéng léch cta cot ngoat trdi tuy khong 1am cho ¢ét bi nit, nhimg lam anh huéng van
hanh binh thudng cua dam ciu truc, din dén cé hién tugng truot cdu truc hoac ket ray. Nhu
nhip ngoai tréi cila mot xuong luyén thép cta Thuong Hai. chat tai t6i 100kPa, nén lén
méng, lam dau ray chuyén dich 16n nhét 61 12,5cm, do nghi¢ng vao trong 16n nhat cta
modng cot téi 0,0125, 1am ciu truc bi ket ray, truot cdu truc, c¢ft hinh chir I by nghiéng niit.
Nam 1964~1965 da timg duc md miéng c6c mong, dung cap thép chita nghiéng, cho dén
nay cot van nghiéng ro rét.

- Cong trinh xay dung cao ting bi nghiéng: nhilng cong trinh cao xay dung trén nén dat
y&u nhu 6ng khoéi, dai nudc, xi 16, bé dau, bé khi, néu diing nén thién nhién, thi kha nang
sinh ra nghiéng tuong d6i 16n. Hinh 3.6 13 hai thap voi cao 32,43m xay 0 gan mot nha may,
trong do thdp phia bic dua vao sin xuat trude, 1am cho thap phia nam nghiéng vé phia bac,
do nghiéng tuong d6i tdi 0,0160. Sau khi thap phia nam dwua vao sian xuit, thap phia bic ltai
nghiéng vé phia nam, d6 nghiéng tuong dai t6i 0.0114, cusi cing khéng thé khong chita
nghiéng bang bién phdp gia tai.

3243
. Bien dung ciua nén hoang the 6 tinh -
ltn wot
I. Pac tinh bién dang cua nén hoang thé cé Tnap Thap
) . . phia bac pnia nam
tinh lin uét
Nén hoing thé c6 tinh lun u6t, bién dang nén =000
binh thuong cua né thudng sinh ra sau khi cé i,
$n dinh din dan theo thdi gian. Vi rit nhidu né 2o o2
on dinh dén dan theo thdi gian. V6i rat n iéu nén Buong cong
hoang thé ¢6 tinh lun uét (trr hodng thd méi tich 22,124 23554 lon (em)

tu vi hoang thd bio hod), bién dang nén lin phin 39.124
16n dad xong trong thoi gian thi cong, 3~6 thing
sau khi hodn cong da co ban 6n dinh, ma tong
bién dang thudong khong vuot qui 5~10cm. Tinh
chat cua bién dang lin udt hoan toan khic véi bién dang nén lin.

Hinh 3.6. Dj nghiéng niong doi
cita hai thap voi

- Da. liém cua bién dang lin u6t: bién dang lin w6t chi xudt hién & by phan cé nudc,
dic diém cta né 12 bién dang 160, thong thudng viugt qua bin dang nén lin miy 1an, tham
chi may chuc 1an; phat trién nhanh, ngap nudc sau 1~3h bit diu lin. D61 véi s co thong |
thuong, néi chung 1~2 ngay cé thé bién dang 61 20~30cm. Lin udt 16n, t6c dd nhanh ma
khong déu s€ 1am cho cong trinh bién dang nghiém trong tham chi bi phd hoai .

Su xuat hién lin udt hoan toan quyét dinh ¢ co hot ngap nude. Coé cong trinh trong thaoi
gian thi cong xay ra su ¢d 14n uét, c6 cong trinh trong may nam, tham chi may chuc nam su
dung binh thuong méi xuit hién su co lin udt. Nhu nha béah nhin bénh vién nhan dan tinh
Son Tay ta ngoi nha ba tang ket cdu gach xay-bé tong, xay xong nam 195', tuon st dung
binh thuong, vao nhiing nim 80 do sira chdia va thodt nude khong 18t, khién cho nén lin udt
khong déu, lam cho kheéi tudng nit nghiém trong, do rong vér nin khoang lem, van tiép tuc
phat trién, anh huong (61 sir dung binh thuong, sau dé gia ¢d nén maéi s dung tré lai duoc.
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- Dic trung bién dang lin uét tai trong ngoai: bién dang lin uét cé thé chia thanh bién
dang hin uét tai trong ngoat va bién dang lin uét trong luong ban than. Bién dang lin wét
tai trong ngoai la do tai trong cua mong (hoac goi 1a ap luc phu thém diy méng) gay nén;
bi€n dang lin uét trong lugng ban than sinh ra 1a do tic dong cua ap luc trong luong ban
than trong 1dp dat bio hod. Pham vi sinh ra vi su phét trién cta hai loai bién dang khong
nhu nhau.

Liin udét tai trong ngoai chi xuat hién trong 16p dit ¢ pham vi do sau nhit dinh dudi ddy
méng, do sau nay goi la d6 sau anh hudng lin uét 1ai trong ngoii. N6 thudng nho hon
chiéu sau 16p nén lin ciia nén. Cho dit 13 nén hoang thd lin uét trong lugng ban than, hay
nén hoang thd lin udt khong phai trong lugng ban than déu nhu vay. Thi nghiém cho thay
ring, chiéu sau anh hudng ctia 14n uét tai trong ngodi cé lién quan véi kich thude cla
méng, do 1n cua dp luc va loai lun uét. D6i véi mong hinh vuong, khi dp luc ngap nudc la
200kPa, chiéu sau anh hudng lin w6t tai trong ngoai cla nén hoang thé lin uét khong phai
trong luong ban than khoang 1~2,4 lan chiéu rong clia méng; déi véi nén hoang thé lin uét
trong luong ban than khoang 2,0~2,5 1an; néu 4p luc tang dén 300kPa, chiéu sau anh hudng
c6 thé dat t6i 3,5 ldn chiéu rong mong.

Mot trong nhitng dac diém cua lun udt tai
trong ngodi t6c do phat trien nhanh, ngap
nudc 1~3h da lin 16 rét, do lin moi gio ¢6 the
da( t8i 1~3cm; dic diém thit hai 13 ldn ud6t on
dinh nhanh, ngap nudc 24h cé thé hoan thanh
30~70% gia tri do lin cubi cung, ngip nude 3

Khu vuc lun uat
tai trong bén ngoai

Khu vue lun ust
rong lyong ban than

N . 2 N N ,e Knhu vue
ngiy c6 thé hoan thanh 50~90%, dat t&i 6n khéng ldn udt
dinh toan b6 bi€én dang ldn udt cin khoang v, 8
15~30 ngay.

- Bic trung bién dang 1an udt trong lirong Hinh 3.7. Biéu do quan hé chia
ban than: bién dang lin uét trong lwong ban ki viee Tin voi dp liee

NS i an o 1. Buong cong phin bé dp luc trong luong
an x4y re é g é X \ - . PPN
than xay ra duéi tic dong ciia 4p lyc trong ban than; 2. Buong cong phan b6 dp hre

luong bian than bdo hod. Né chi xuit hién phu thém; 3. Pudmg cong phan b6 téng clia
trong nén hodng tho lGn wét trong luong ban  dp lhue trong lugng bin than va ap lue phy
than. con pham vi anh huéng clia né 1 phia  thém: 4. Budng cong phin b8 dp luc khoi
dudi chicu sau anh hudng lin uét tai trong bén dau cua lin uct.
ngoai. nghia 13 bién dang nén hoang (thé lin wét trong lugng ban than gém hai bo phin hop
thanh. Lun uét true ti€p sinh ra ¢ 16p dat dudi ddy mang 1a ldn wét tai trong bén ngoai, nd
chi ¢é lién quan véi dp luc phu thém. Lan w6t sinh ra 0 phia dudi chiéu sau anh huong cua
ftin w6t tai trong bén ngoai 1a lin udt trong lugng ban than, né chi ¢é lién quan véi do 16n
ap luc trong lugng ban than biio hod, nhuw hinh 3.7.

Su hinh thanh va phit trién ctia bign dang nén lin trong lugng ban than cham hon so vdi
nén 1an tai trong bén ngodi, thoi gian dé 6n dinh tuong doi dai. thudng khodng ba thing
tham chi (r3n nita nam méi hoan toan én dinh. Sur hinh thanh va phét trién cta bién dang
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nén liin trong luong ban thin la ¢6 nhimg diéu kién nhat dinh. Su khdc phau twong doi lon o
nhitng ving khac nhau, nhu mot s6 hién truong ¢ ving Quan Trung khi chi ¢é dién tich
ngap nudc tuong déi 16n (16n hon chiéu ddy 16p hoang thd lin uét), hin uét bang trong
lugng ban than méi duoc phat trién ddy di; con dién tich ngdp nudc tuong ddi nho, in udt
bang trong lugng ban than rdt khéng day du, tham chi hoan toan khéng sinh ra lin udt. Mot
6 hién trudng khdc, nhu ving Lan Chau, cho db dién tich ngap nudc tuong doi nho ciing
c6 thé sinh ra mot lugng 1in uét bang trong lugng ban than twong d6i 16n. Su khic nhau nay
ding tinh nhay cam Iin w6t bing trong luong ban than dé dién dat. Loai trude goi 1a lin uét
bang trong lugng ban than khong nhay cam, loai sau 13 hin udt bang trong luong ban than
nhay cam. D61 véi lin uét bang trong luong ban than nhay cam, pham vi xir [f nén can su,
dé loai bo toan bo tinh 1in uét bang trong lugng ban than cdc 16p dat 13 6t nhat. Néu loai
bo toan b cdc 16p dat c6 khé khan, thi phai dung bién phdp loai bd mot phdn tinh lun uét
cua 16p dat, dong thai két hop bién phip ngan nudc chat ché dé xir li. D6i véi hién trudng
lin w6t bang trong luong ban than khong nhay cam, ciing gidng nhu nén hoang thé lin uét
khong bang trong luong ban than, chi xir 1f 10p dét trong pham vi 16p nén tan.

2. Hiéu ung sinh ra cua bién dang ldn udt doi véi két ciu bén trén

- Méng va két ciu bén trén mit: nén hoang tho ltin uét khién cho nha chim xuéng nhiéu,
vét nut ctia khéi tudng 16n, déng thoi phit trién nhanh.

- Nghiéng: Bi¢n dang lin udt chi xay ra & bd phin ngap nudc, cdon bo phan khong bi
ngip nudc vé co ban khong xiy ra, tir d6 hinh thanh do léch lin, do vay nhi va cong trinh
c6 do cing tong thé twong d6i 16n, nhu dng khéi, thip nuée dé bi nghieng.

- PBut gay: Néu nén nhiéu noi ltin udt, méng thudng sinh ra bién dang uén tuong dai Ion,
l1am cho méng ctta nha va dudng dng bi dit giy. Néu cic 6ng chinh cip thodt nuée dirt gay,
con gay nguy hiém 16n hon doi véi cong trinh xung quanh.

L. Truong no hode co ngdr ctia nén
dat trirong no

I. Bac trung bién dang tinh co gian 0}
cha nén dat truong no 5t ]
_ . N N 2 o, C 9
Tlnh.}(hong dong deu ,(_/lld’ blen’ £ 8/74 3/75 3/76 3177 3/78§ Thé gan
dang co gian: theo su thay déi caa khi s st (nang/nam)

hau cdc mua, lap di kap Jai mit nude 1o} 1
hit nuée, sé 1am cho nén dit truong nd
bién dang khong déu, ma thoi gian dai
khang thé 6n dinh duoc.

N
e ——
S

Do 4m ty nhién cha 4dat phan 16n Hinh 3.8. sz()mg Cong gien treic itié}) dang
dao dong & xung quanh gidi han déo. mot ngoi nha o Hop Phi
Nhu mot ngéi nha & ving Hop Phi An Huy, qua nam nam quan tric. hang nam lan tir
thang 4 dén thing 8, con cic thdng khic chéi 1én, thay déi ¢4 tinh chu ki theo cdc mua,
nhu hinh 3.8.

- Dic trung bién dang cta dat mai doc: Quan irie thue dia hién trudng cho thay, miéi doc
khéng chi c6 bién dang 1én xuéng, mi con cé chuyén vi ngang, mitic dé bién dang lén
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xudng va lugng chuyén vi ngang déu 1dy diém trén mat déc la 1én nhat, né giam dan theo
su tang 1én cua khoang céch dén mat doc.

O mot thi trin cii ctia Van Nam, di timg quan st bién dang 1én xudng trong 7 nim cia
5 ngo6i nhi & trén do déc 5~12°, do duge bien do bién dang binh quan gidp mat déc la
41 84mm, khong & gidap mat déc [a 34,78mm. Ching chénh nhau dén 1,35 lan. Duong
cong quan hé giita bién dang gidp mat ddc va thoi gian chim dan xudng theo timg nam,
con bién dang khong gidp mat déc vé co ban c6 1én ¢6 xuong. Két qua quan trac ndy cho
thay, anh huong clia mdi déc Idm ting bién dang cia nha gidp mat déc, tir dé lam cho nha
bi hu hong.

Két qua quan tric trén cho thay, van dé nén dat trvong nd ¢ khu vuc méi doc phic tap
hon nhiéu so vdi ving bang phing. Khi xay dung trén mai déc, lam phang mat bang cin
dio can dap, do6 am cua dat ciing khdc nhau, do dé khién cho bién dang truong nd co ngét
ctia dat khong déu. Sau khi cat doc 1ao phang, mép trude cha bai dat 12 bac doc hoic méi
dat, Iic niy mat dat kho nhanh, vira ¢ vai déc, vira ¢ mat déc 10 ra ngoai, mic do thay doi
ctia do6 am 16n hon 1~2 ldn o mat déc, 1am ting bién dang coa nha gidp mit dée. Ngoai ra,
trong qui trinh 1Am phang mdi déc, iing suit bén trong phan bo lai, ¢ vai déc hinh thanh dai
luc cing, chan déc hinh thinh ving (mg suat cat 16n nhat, thém vao dé do tic dong cua luc
truong ng huéng ngang gay nén, bicn dang cla ddc phit trién ra phia ngodi, hinh thanh
chuyén vi ngang tuong doi 16n, tham chi bién thanh dong chuyén dong.

2. Hi¢u ting cua bién dang co gidn déi véi két ciu beén trén

- Phd hoai ntit cong trinh néi chung ¢6 dic tinh xvat hién thanh nhém viing. Phan Ién
xay dung sau ba nam, nam nam, thim chi sau moét hai chuc nim mdéi xuat hién vét nuit.,
cung c6 mot s6 nho da ndt trong thoi gian thi cong. Chu yéu la chiu anh huong cua cic
nhan 16 téng hop nhu do dm cua dat nén. dia hinh dia mao cua hién trudng, dicu kién dia
chat cong trinh va thuy van, khi hiu, thi cong, thim chi cay coi. Nhu nha 6 khu Long Bam
Thanh Do ¢ Tk Xuyén, phan 16n xay dimg sau nam. sdu nim xuat hién thay déi nén hic
kho lic uét, lam céng trinh mit, bién dang. dic biét nhd mdi bang vi dudi ba ting cang pho
bién va nghiém trong.

- Gap nude treong no, mét nude co ngdt 1am cho khéi tudng bi nit: vét ndt ciia wong cé
dang chi “™ nguoc, chiv “* xuéi, hinh chit "X, con ¢6 niit ngang va ntt xién cuc bo. Do
xudt hién co gian lap di lap lai, khoi tudng c6 thé bi dén ép va hoac léch vi tri.

- Nha bi phd hoai ntit trong diéu kién dia chat nhu nhau: loai phd hoai ndy phin 16n 1a
moét tang, hai tang, nhi ba ting wwong doi it, tuong déi nhe. Nha mot tAng, dac biét 1a mit
phd hoai cia nhd mot tang dan dung ta pho bién nhat, ti 1¢ hu hong chiém 85% tong s¢
cong (rimh mot tang; ti {é hu hong cta nha hai tang chiém 25~30%; nha ba tang thudng ch
¢6 phd hoai bién dang nit nho, ti 1¢ hu hong khoang 5~10%. Do hinh thite ctia méng khic
nhau. ndt cia nha cing khic nhau, hu hong cia méng biang nhiéu hon hu hong cia mong
doc lap.

Nhi kél cidu khung. dan, midc do va ti 1é hu héng ntt bién dang déu thip hon két ciu
gach-bé tong. Nha ¢d dang hinh khai phic tap, do mat tiép xuc khong khi 1én dé hiit nude
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mat nuée, chiu anh huéng ctia khi hau 16n, phi hoai nitt bién dang nghiém trong hon so véi
loai ¢6 dang don gian. Nha ¢ chd ¢6 vét nirt cia dat di qua, nhat dinh sé bi nift.

- Hu hong & ché tiép gidp tudng trong va tuong ngoai;

- Nén trong nh niit, dic biét 1a nén cda nha khéong ¢6 mai hoic kiéu hanh lang ngoai dé
xuat hién vét niit doc.

- Dua vao mtic d¢ phd hoai nat bién dang cha cong trinh trén nén dat truong nd va muc
do bién dang I6n nhat, mitc do phd hoai niit bién dang cua cong trinh ¢6 the chia thinh ban
cip (bang 3.1).

Bang 3.1. Phan loai mire pha hoai bién dang cua cong trinh

C{lp )phé hoai Mife st o8 D(? rong §(lu vét nii Ml'rlc do E)ié'n dang
bién dang : tuong chiu lue (cm) 80 nhit (mm)
I Nghiém trong >7 > 50
11 Tuong d6i nghiém trong 7~3 50~ 30
1 Vira phai 3~1 30~ 15
IV Nhe <1 <15

YV. Nén dat d@éng bang tricong no theo mia

1. Bac trung bién dang clia nén dit dong bang theo mia

Do 16n bién dang nén dit dong bang theo miia cé quan h¢ mat thiét véi do 1on cua hat
dat. do am. diéu Kkién dia chat thuy van, nhiét do cia dat, trong dé su thay déi nhiét do cia
dat ¢6 tac dung khong ché.

- Thay déi c6 quy ludt theo mila: mia dong déng bang, mita he tan, méi nam déng bang
va tan mot lan. Thuong nén dat déng bing theo mba, trong qui trinh ddng bang va tan. sé
sinh ra truong no do déng bang khong déu. néu mirc do khong déu qua 16n. s€ khién cho
cong rinh hu hong.

- C6 lién quan dén nhiét do: trong pham vi chiéu sau nhit dinh dudi mat dat nhiét do cua
dat thay déi theo nhiét do cha khi quyén. Néu nhiét do cta 16p dit ha thap dudi khong do,
dat s& déng bang. Néu dit nén [a dat hat nho ¢ do am tuong doi 160, thi nhiét do cia dat
cang thap, (6¢ dé déng bang cua dat cang nhanh, thoi ki dong bang cing dai., truong na vi
déng bang cang manh. su nguy hiém cang ldn déi v6i cong trmh.

2. Hicu img cua bién dang dong bang truong né va chun do tan bang doi véi két ciu
bén trén

Néu chiéu sau chon ming nong hon chiéu sau déng bang. fuc cat do déng bang truong
no T tic dong 1én mat bér caa mang, lue doc truc do déng bing truong nd N tic dong Ién
ddy méng, nhu hili 3.9, Néu i trong £ vi trong luong bin than G tén méng khong du dé
can bang véi luc truong nG T va luc truong nd N, méng sé bi day 1én. Khi tan bang, luc N

giam di, bang bién thanh nude, cuong do cua dat giam di, mdéng chim xudng do tan bang.
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Cho dii bi day 1én hay chim xuéng, néi chung 12 khong déu, két qua [a tao ra phd hoai nit
doi véi céng trinh.

Satslil hono

1 1 -
a) b)
Arnn
_ | N
) d)
Hinh 3.9. Lt dong bang tricong nd Hinh 3.10. So do vét min khoi ady
tde ding len mong «. N\t hinh chir “” nguoe; h. Nt hinh chir
1. Chiéu sau déng bang *7 e N tugng dau hoi; . Nut ngang.

Hién tuong hu hong céng trinh sinh ra do nén déng bing tan bing, c6 thé khai quit
nhu sau:

- Niit khéi tudng: Nt khéi tuong ciia nha mot tang, hai ting rat pho bién. Ti hinh dang
V&t nit cb thé thay ba loai vét nit: vét ndt nghiéng, vét nitt ngang, vé&t mit ding, nhu hinh
3.10. Nhitng vé&t nitt nay rat giong tinh trang niit nha trén nén dat trirong no.

- V&t nut ding thuong xudt hién O noi tiép gidp tuong trong va tudng ngoai hoac noi cua
ngoai lién két voi k&t cau chi the.

- Kéo dit méng: trudng hop nay thudng xdy ra trong mong c¢dt xay gach két ciu nhe
khong sudi am, chu yéu do tdc dong 1én mat bén cua luc cat do déng bang.

Mbéng cong trinh nhe néi chung nhu cét dién, khung thip, chan cau, bé éng, dudi tic
dong 1én mat bén cua luc cit do déng bing, cé hién tuong chdi dan theo hang nam. Nhu
coc bé tong cot thép cha mot cong trinh & dong bic Trung Qudc, (rong 3~4 nam choi lén
trén 60cm.

- Tudng ngoii do déng bing truong nd chdi I1én, tudng trong khong thay déi, tran nha
tach roi khoi tudng trong; trudng hop ndy thudng xay ra trong cic nha ¢é suéi dm. do tudng
ngoai khong lién v3di tudng trong, tran nha twa trén tuong ngoai, khi tudng ngoai choi lén do
d6ng bing truong no, trin nha tich khoi wong trong, 16n nhat ¢é thé dat 161 20cm.

- Bac thém choi 1én, ctra s6, cira di nghiéng léch, theo diéu tra ¢ thanh phé Cép Nhi Tan,
mot s& nhi dan, cir dén mua dong vi bac thém chéi 1én lam cho rat khé 106 clra ngoai, nam
sau tan bang bac thém lai khoi phuc trd lai. Qua nhi€u nam chéi Ién ha xuong, bién dang
nglly chng ting, xdy ra ltin va nghiéng khong déu & nhilng muc d¢ khde nhau. Vi bac thém
chon khong sau, chénh 1éch rat nhién <o véi chicu sau chon mong cu.. nha, k&t bang va tan
bang déu rit sém. Vé mat cAu tao no khong lién két véi nha, vi vily bién dang cua bac thém
trong dai rd va rat pho bién. cé thé nhin thay o khip noi cua viing dong bang.
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Do bién dang cua tuong doc khong déu hoac do bién dang cla tudng trong va tudng
ngoai khong nhu nhau, thudng [am cho cua bién dang, ép vo kinh. Chinh vi vay ngudi dan
G ving nay truéc khi vao mia dong va sau khi budc sang mia xuan déu phai sira chira
mot 14n.

3.1.3. Mii doc mat on dinh dan dén su ¢6 nén

L. Ddc trumg ctia mdi déc mdtr 6n dinl

Mii doc mat 6n dinh ¢6 nhimg dac tnmg dudi day:

- Méi déc mat 6n dinh thudng xuat hién theo dang teugt mdi doc, quy mé cia truot mai
déc khac nhau rat 16n, thé tich truot mdi déc tir may tram mét khai dén hang van mét khai.
rit nguy hiém doi véi cong trinh;

- Trugt méi déc cé thé xay ra cham chap tir tir, lau dai, ciing cé the dot ngot, cé thé trugt
v6i 16c dd may mét mot giay dén may chuc mét mot gidy. Mai déc trugt cii c6 thé do diéu
kién bén ngodi thay déi sinh ra trugt mai déc mdéi, Nhu cé6 mot cong trinh, nim 1954 ma
rong trén mot mai déc truot cii 0 noi chuyén géc bén by séng, do nude séng x6i vao chan
déoc. dong thoi do dnh huang cua thodt nude va chit tai sau khi nha may bude vio san xuat,
lién tiép trén mdi doe trugt cil xay ra mudi mai déc truot mdi, anh hudng nghiém trong téi
sdn Xuat cia nhd mdy, phai xay dung lai tuyén duong sit. Nhi mdy ndy qua mudi nim sira
chita mai doc trugt, 100 rit nhiéo nhan e, vat lue va tién von, cong tac stta chita mai két
thdc.

1. Cde loai pha houi tinh 61 dinh ctia nha trén mdari dée

Do vt tri clia rha frén mdi déc khidc nhau, vi vdy méi déc bi truot, nguy hiém sinh ra déi
voi nhi cling khdc nhau. néi chung c6 thé chia Jam ba loai dudi day:

1. Néu nha o trén dav mai doc. 1y ¢ midi doe hinh thinh trigt mai, dat truot (i phia
dudi nhi. dat nén bi xio dong (hinh 3.11). Nén lin khong déu, nha s& bi niit hodc nghiéng.

2. Nha 6 trén mii ddc¢, trong trudng hop trugt nidi, dit & phia duéi nha dich chuyén, mot
bo phan dat dich chuy & vong qua méng cua nhi (hinh 3.12). Trong trudng hop nay, cho dit
1A dpige dat tdc dong 1én wmong, hay la chuyén vi kKhong déu cua méng doc 1ap trén mit
bing. déu ¢6 thé dian dén bien dang khong cho phép cua nhi, din dén nha bi pha hoai.

3. Nha o phia dudt cia mii déc, nha phai chiu dp lue cia khéi dat truot (hinh 3.13). Miic
d6 nguy hiém gy nén cho nhd ¢o lién quan dén quy mé va thé tich trugt méi déc. thudng
gy tai hoa 1dn.

L. Siia o/t mdi dée tricot

Truge khi stra chita mdi déc truot, dau tién phii tim hicu nhimg diéu kién bén trong va
bén ngoii hinh thanh treot mdi déc v su thay doi cua nhiing dicu kién dé. Déi vai cde
nhan (o sinh ra trugt mai doc, phai phan rd nhian 16 chinh, nhan t6 phu, dilng c¢dic bién phdp
tuong ting, dé cudi cing dua mii déc ot trg vé on dinh. Trong teudng hop thong thuamg,
truot mii déc néi chung déu ¢6 mot qui trinh. Do dé. trong thai Ki dau lam viée, néu can tu
stra thi twong doi dé dang, hiéu qua ciing nhanh. Vi vay sita chita mdi doc trugt phai kip
thoi, déong thoi phai gidi quyét mot cich co ban dé tranh di chiing vé sau.
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Stra chita mai déc truot chil yéu 12 sia chira tong hop bing cdc bién phdp nhu: thodt
nude, chong dd, giam tii trong va bio vé mai déc. Trong trudng hop cd biét, cling c6 thé
ding cdc phuong phdp théng gié phoi kho, dién tham thodt nude, né phun vira, gia cd hod
chat dé cai thién tinh chat dat d4 cla ving trugt, dé 6n dinh mdi déc.

@ Ngbinna da co

@ Mt macdéc
AN
@ mat S
truot ~e
Hinh 3.11. Ddt nén diot Hinh 3.12. Ddt dich chuvén  Hinh 3.13. Khéi dit triot
ngor nha by vdao dong dutdnr ngoi nh dé [én ngor nha

3.1.4. Su ¢0 nén nhan tao

L. Ddc diém st 6 chat lugng nén nhdn tuo

[. Sut ¢O chal tugng cua 16p dém cat da

- Lép dém cdt va 16p dém cat dd khong chit dan dén su ¢é chat luong.

- Thi cong 1op dém cdt dd vao mua dong o ving gid lanh, vi cit da bi bang bao boc, [am

cho 16p dém cdt da khong chat, dén mia xuian bang trong 16p dém cit da tan ra, lam cho
Iédp dém lin xudng rat nhanh.

- Lép dém cdt di thudc phuong phip gia ¢ 16p nong, d6i véi cong trinh ndm trén 16p
dat yéu fuong déi sau va tai trong khdc nhau, ding phuong phip ndy khong thé loai trir
duoc lin khong déu, ma tac dung lai nguge tai. Su 16n tai cia 18p dém cét di lam cho téc
do bi€n dang cua |6p dit y€u tang nhanh, lun léch ciing phdt trién twong déi nhanh, nguy
hiém déi véi két cdu bén trén hon ca nén thién nhién.

2. Su ¢é chat luong coc dat voi
Nguyén nhan sinh ra su ¢6 chat luong coc dat voi ¢é may loai:

- Trong coc chi ¢6 dat véi roi rac hoac phia trén la dat véi roi rac, bén dudi mdi ¢6 16p
dat vou.

- Cot cao do cua coc khong phi hop yéu ciu thiét ké.

- Phéng tuyén dé sét, tam cho khong du sé lwong coc.

3. Su cé chit luong coc d4d voi song

Su ¢6 chat luong dd voi song ¢é thé do nhimg nguyén nhan sau:

- Chat luong di véi song va luong voi séng dung cho méi coc. chitu dai coc khong phi
hop yéu cau thiét ké.
- Két thic thi cong mdi cAy coc voi song, khong kip thoi lap dau coc hoac dao hé méng

qua s6m, 1am cho su rang buoc (heo chiéu dudng kinh ctia coc voi song giam rit nhiéu, din
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dén ddy mong chai 1én véi dién tich 16n va tich roi khoéi 16p dém bé tong, tir dé lam tang
lin khong déu khong binh thudng clia cong trinh, gay nén hu hong nut céng trinh.

3.2. PHAN TICH NGUYEN NHAN SU CO CONG TRINH NEN

3.2.1. Vin deé khao sat dia chat

Vin dé chi yéu tén tai vé mat khao sit dia chat la:

- Cong tic khao sdt nén khéng can than, chi tiéu cia dat va sic chiu tai cha nén cung
cdp khéng chinh xdc. Nhu mot tod nha vin phong ¢ Vi Xuong, trude khi thi€t k& chi xuyén
don gian, con nguoi thiét k€ 1ai dva vao cdc chi tiéu co hoc dat twong déi cao ma bao cid
dia chdt cung cap dé (hiét k€. Sau khi khao sdt b6 sung thdy rang, chit lugng dat thuc t& rat
kém, két qua 1am cho toa nha chua hoan coéng di xuat hién ldn rat 1én va lin khong déu,
nghiéng khoang 40cm, dong thoi khi€n cho cdc nha di c6 & bén canh bi nit. Lai nh mot
truong tiéu hoc & mot huyén clia tinh Giang T6, mit bing hinh chit Z, thi€t ké mot cdch mi
quéng khong cé khao st dia chat. Trong thi cong phat hién khéi teong bi nitt, cac gian bi
vin cong va nghiéng, mat nén bi nat, dong thdi phat trién tdi mat dat ngodi nha. Cudi cing
phai dung phuong phép giam b6t cuc bé mat ting va gia ¢d nén mdai giai quyét dugc.

- Khi khio sdt dia chdl, khoang cdch cdc 16 khoan qud I6n, khong phan dnh mot cdch
toan dién va chinh xdc tinh hinh thyc t€ cta nén. Xay dung trong cdc ving déi nii, so vi du
thuc t€ su ¢6 do nguyén nhan nay gay nén nhic¢u hon @ viing déng bang. Nhu mot nha may
mot fing & tinh T Xuyén xdy dung & ving déi ndi, nén d4 trong nén cao thap thay déi
trong déi 16n (huéng ngang 16i 0,5m/m). Tu liéu khdo sit dia chat khong dé cép t6i nhiing
s6 liéu nay. Khi thi€t k&, moéng chon ¢ d¢ sau nhu nhau trén 16p dat 1dp, do do ddy cna I6p
dat ¢ thé nén hin phia dudi mat ddy méng thay déi rit 16n, [am cho méng clia nha may
xudt hién lin khong déu tuong dé6i 16n, khi€n cho tudng gach bi nift, chidu dai vét nit toi
Sm, rong t61 6mm.

- Khi khao sét dia chat, chiéu sau 16 khoan khong dii. Nhu ¢é cong trinh trong trudng
hop chua tim hiéu ki nén trong pham vi tuong déi sau c6 hay khong 16p dat y&u, dong chay
ngdm, phin mo, 16 rong, ma chi dua vao bé mat dat va tinh hinh dia chat trong pham vi dé
sau khéng 16n dudi mat ddy mong do tir liéu khio sat cung cép dé tién hanh thiét k& nén
mdng, do dé gay ra Iin khong déu rat rd rét, 1am cho céng (rinh bi nit, tham chi cé ché
khong sir dung duge. Nhu nhit @ gia dinh ciia mot nha may o Nam Kinh 14 két cau gach-be
16ng 5 tang, ding méng dang khong chon tam. Khi thi cong t6i tang thi 5, phit hién mong
bi mit. Sau d6 khao sdt bé sung, phat hi¢n phia tay ciia nha duéi 16p dat thuyc vat 1,4m, c6
mot 1dp bun va (ro trdu diy 2m bi nén chat. Cong trinh nam trén nén mém ciing 1an 16n. 1a
nguyén nhan gy ra méng lin khong déu va ntt giy. Loai su ¢d nay thiy nhiéu, cin phai
chd y can than.

- Bdo cdo khdo sdt dia chit khong chi tiét, khong chuan xac, gy ra nhifng sai pham
trong phuong in thiét k€ nén mong. Nhu céng trinh cta mot ving 6 Tir Xuyén, dua vao tu
li¢u nén da chon & do sau Sm dudi diy méng ma 16 khoan ¢ hai ddu cong trinh cung cap,
diing méng coc ma rong ddy dai Sm bing ndé min. Sau khi xay dung xong, phin gilta ciia
cong trinh cé lin twong déi 16n, khéi tudng nat. Sau khi khao st bd sung, phit hién phin
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gilta céng trinh mat nén da sau dén 15~17m, coc mao rong ddy treo & trén nén dat yéu, doé la
nguyén nhan gay nén lin khong déu.

3.2.2. Phuong an thiét ké va van de tinh toan

Vin dé chi yéu ton tai vé phuong dién thiét k& va tinh toan la:

- Phuong 4n thiét ké ban ddu khong that hop Ii: diéu kién dia chit kém, thay doi phic tap
clia mot s6 cong trinh, do phuong 4n thiét k& chon khong hop 1i, khong thé ddp dng yéu cau
k&t cau bén trén va tdi trong, dan dén cong trinh bi nit hoac nghiéng léch. Nhir c6 mét nha
trién ldm gém tod nha hai ting & gilta cao 16m va hai cinh gian trién 1dm cao 9,2m.
Khoang cach hai cdnh gian trién 1im t&i gian 16n & gitra 13 4,35m, ¢ gita n6i bang duong
di. Cong trinh ndy niim trén viing dat yéu ddy ¢6 tinh nén lin cao, mo dun nén lin chi c6
1,45MPa. Diing phuong dn x(r Ii bing 1dp dém cét soi. Phuong dn ndy déi véi truong hop co
16p dat yéu diy va tai trong chénh nhau, khong thé trdnh khoi 1in khong déu. Do do, quan
trac lin trong hai nim rudi, gian lén & gitta ldn binh quan té1 60,5cm, gay nén lin chénh
l&ch rat 16n trong pham vi 15m 6 hai cdnh, nghiéng cuc bo cia maéng tudng chiu tai trong
ngoai cua hai cdnh gian (rién 1am 6i 0,028. Quy pham thiét k& nén méng cong trinh
(GBJ7-89) quy dinh: gid tri cho phép nghiéng cuc bo cua mong két ciu chiu luc cia khoi
xdy (rén nén co tinh nén lin cao 1a 0.003. RS rang vuot qud gid tri cho phép, do d6 tao
thanh ting suit phu thém sinh ra bén trong khéi twong vugt qua gidi han cuong do chiu kéo
cha khéi xdy chin uon cong. lam cho mat tudong nhi trién 1am & hai cdnh bi nit. Nhu mot
tod nha & thanh pho Ha Mon 12 két ciu khung 7 ting (cuc bo 8 1ing), méng be, nén 1a dat
yéu, xtt I bang phuong dn giéng cdt, ma khong dung phuong phip nén trude, lam cho toa
nha sau khi xay xong, do chénh ldn t6i 56,6cm, do nghiéng 16n nhat 16,9/, . Do nghiéng
cho phép ma quy pham nén quy dinh 1a 0,004, vuot qui gid tri cho phép, khéong lap dugc
thang di¢n.

- Thiét k¢ mét cich mit quang, khong dua vio thue té: sau khi chon mat bang cong trinh.
ngudi thiét k€ khong con ché dé fua chon, thudng chi ¢ thé dua theo finh hinh cu thé ding
nén thién nhién hoac tién hanh xir I nén. Vi diéu kién dia chat cong trinh & cdc noi khic
nhau rat xa, rat phic tap, dit @ ciing mot dia diém ciing khong giong nhau, thém vao 1a hinh
thire két cau cua cong trinh, bé tri mat bang va diéu kién sir dung ciing khong giéng nhau,
vi vay rat kho tim duge mot vi du hoan toan gidng nhau, ciing khong cd cich gi lam duge
mot bo ban vé dién hinh cho tat cd hién twong. Do dé, khi xem xét van dé nén mong, phat
trén co s¢ mot vin dé cu thé phan tich diy di. linh hoat mi chinh xdc ding nhitng kién
thite vé co hoc dat nén mong vi dia chat cong trinh, dé ¢6 duge nhitng phuong dn kinh 1€
hop 11, Neu tien hauh thiét k€ nén méng mot cich mit quing, hoac sao chép mot cich cling
nhac cii goi [a “ban v& dién hinh". s& khong trinh khoi that bai. Nhu nha ¢ cia moét co
guan ¢ thanh pha Thai Neoyén tinh Soa Tay dung dap khuén ban vE thict k€ nha thong
dung cua thanh pho dé thi cong. khong thiét k€ nén mong theo diéu kién nén thuc (&, kél
qua b ndt réi tedng ngoal va widng trong, anh hudng dén an todn, npudi d bi di chuyén.
Nhu xudng dot ctia nhi mdy phian lan Quang Hod tinh Hé Bic. méng khéng dua theo diéu
kién nén thuc t¢ dé thict k&, dung dap khuon ban vé thiét k& di¢n hinh dé lap ban vé, sau
khi aay xong cot xuong nghiéng vao bén trong va niit. anh huong dén san xuat.
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- Tinh todn thiét k€ sai, tai trong khong chinh xdc: toai su ¢é nity phan lén do nguoi thiét
k& khong cé trinh d6 thict k€ tuong ving, chua ¢6 tu liéu dia chat tin cdy, da tién hanb thiét
k& mot cdch mit quing. thict ké lai khong duge qua kiém tra thim dinh tuong dng khi¢n
cho tinh todn (hiét k& sai khong duogc kip thdi swra chita. Nhu khdch san lon Hai Khang
huyén Hai Khang tinh Quang Dong néu ¢ muc 3.1.1, 12 do tinh todn thict k& két can bén
trén sai, lam cho méng chiu qud tai trong, gy ra si ¢d do v& cong trinh. Cé khi bo sét tinh
todn thiét k& nho, ciing ¢6 thé 1am cho khdi tudng bi miit, dic biét 1a ving dat yéu cing can
phai cdn than. Nhu phan xuéng thuy dién cuc dudng st Bang Phu, ding két ciu gach-bé
t6ng, dam san cla mai [a bé tong cot thép, tuimg nay cot gach, mong bang xay di. Cong
trinh nay nam bén canh didm mréc. Do bo s6t tai trong tap trung cia ddm madi truyén cho
twong ndy cot gach, ma khéng ma réong méng gin twdng nay cot gach, van bing chiéu rong
méng tudng c6 cira 86, khién cho dp luc mat diay méng tudng doc phin bs khong déu, cudi
ciing 1am cho tong doc bi nit, giing bé 10ng & trén moéng vi méng bing xay di ¢d vét nit,
anh hudng dén sir dung.

3.2.3. Van de thi cong

Vin dé (6t xau cha chat lugng thi cong cong trinh nén maéng truc 1ép anh hudng dén an
toan va sit dung cta cong trinh. Nén méng thuéc cong trinh khudt cang cin chi ¥ gap boi
khong dé sai sot. Nhimg van dé 16n tai vé mat thi cong co:

- Khong thi cong theo ban vé hodc khong thi cong theo yéu cau cia quy trinh thao tic k1
thuat: Nhu mot khu nhi o thude Thuong Hai, ting dudi 1a khung, tir tAng 2 dén ting 6 13 kél
cau hon hop. Trén ddm moéng cha khung phia bic vuon ra ¢6 mot gian 3m, thiél k& yéu ciu
diy dim nay phai ¢6 hd xay gach, dim bao day dam cé khe hd khoang 20cm. Thi cong
chira [am theo yéu cau ban vé. lam cho ddy mdng chiu tue khong déu, khign cho tng suat
cta ddy méng phia nam tang 1én, Gng suit diy méng phia bic giam di. do dé sinh ra ldin
lech trong di 1gn g mit bac nam cuia cong trinh. vi vitly céng trinh nghiéng nghiém trong.

- Quan Ii thi cong khong (6(, chua lam theo yéu ciu xay dung vi trinh iy thiét k¢ thi
cong: nhu ki tic nam tang két ciu gach-bé tong & thanh phé Lac Duong, nén xir [i bang coc
voi dat. Vi quan I hon loan. tién cong trudng khong ¢é mot nhin vién ki thuat nim chac ki
thuat tir dau dén cudi. thicu ban gixo K1 thuat va kiém tra chit Taong mot cdch chi tiét can
than. Thi cong vi pham quy trinh mot cich nghiém trong, tan cho chat lugng coc voi dat
kém. cudi ciing khong the khong 1am lai todn bo, giy nén 8n that kinh & rat 16n.

3.2.4. Van dé moi truomg va su dung

V¢ vin dé moi tradng va st dung ctia cong irinh méng chi y&u ¢6:

- Hiéu iing mai trueong cua thi cong méng: Nhiing anh hudng khong to1 ma do coc dong.,
coc khoan nthoi va diao hd méng sau gdy ra doi voi moi trudng xung quanh, 1a van dé phan
dnh dac biét n6i bat trong xiy dung cic thanh phé hién nay, chit yvéu 1a nguy hai cho cic
cong trinh da xay dung & xung quanh. Nhu hicu siich ngoai van cua mot cue sw nghiép xuat
bin cua thanh phé Nam Kinh, trong thi cong méng coc, do anh huong cua chan dong déng
coc, lam nuit tudmg nha, nit nén, ndt chi€u nghi cta gia dinh quan doi 6 gan dé. Coc khoan
nhot ¢6 the tranh nhiing anh huong xau eila chan dong déng coc. nhung coc khoan nhéi néu
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xuyén qua I6p cit, khi thi cong, khong kip thai ding bentonit bao vé ho, cit sé chiy vao
trong ha, sap ha uy hiép nhitng cong trinh da ¢é ¢ xung quanh. Nhu toa nha 12 tang cla
mot thanh phé & Trung Nam, ding phuong 4n thi cong coc khoan nhéi xuyén qua 18p cat
sO1 truc ti€p dén 16p dd, coc dai 30m, dudng kinh coc 700mm, toan hién trudng c6 73 cay
coc, tir bat dau dén két thiic thi cong 12 hai thang. Khi thi cong xong hon 20 cdy coc, hai toa
nha van phong 3 tang bén canh & hai phia déng, tay bi nit nghiém trong, hai toa nha 5 tang
va 6 ting ¢ gin dé ciing chiu anh hudng véi mic do khic nhau, chicu rong vét nit mat dat
xung quanh vi tudng bao 14 3~4em. Khi thi cong xong 50 cay coc, hai toa nha 3 tang & bén
canh buoc phai thio da. Dé 1a sit ¢6 cong trinh nghiém trong do coc khoan nhoi trong diéu
kién dia chat phic tap, gap [6p ciat ma chua kip ding bentonit bao vé hé khoan gay nén.
Nhur khi dao h6 méng sau cha ngan hing giao thong thinh pho Nam Kinh, do k&t cau ngin
dd chuyén dich sang bén, [am cho méng cta rap chigu béng 2in dé bi lin khong déu, khién
cho tuong va cot niit nghiém trong, cudi cung phai thio do lam lai.

- Muc nuée ngam thay doi: do tic dong cia cdc nhan 18 nhu dia chat, khi hauw, thuy van,
hoat déng san xudt clia con ngudi, muc nude ngam ludn luén ¢é nhitng thay doi rat 16n.
Nhing thay déi ndy cé thé mang dén nhimg hau qua khong 16t cho cong trinh da xay dung,
dic biét 1a khi mic nuée ngam dudi diy méng thay déi, hau qua cang nghiém trong. Khi
muc nudc ngam dang lén trong pham vi 16p nén lin & duéi mat ddy méng, nudc ¢ thé lam
udt va mém hod dit dd, tir dé lam cho cudng do nén giam di, tang do nén 1an, cong trinh s&
lin qué 16n hoac hin khong deu. cudi cung lam nghiéng hoac nit. Bai véi dat ma két cau
khong on dinh, nhu hoang thé Itin uét. dat truong nd thi dnh hudng cang nghiém trong. Néu
muc nude ngam ha xuodng trong pham vi 16p nén lin & dudi mat ddy méng, hudng dong
tham cta nudc cing chiéu voi hudng trong luc cua dit. dng sudt hin hiéu trong dat nén
ting 1&n, mdng sinh ra lin bé sung. Né&u dat nén khéng déng déu. hoic muc nude ngam ha
xuong khong tir tir viu déu dan, méng s& sinh ra lin khong déu, lam cho cong trinh bi
nghiéng, tham chi nit va hu hong.

O khu vic xay dung, muc nude ngam thay ddi thuong cé lién quan véi hiit nude, bom
nude. V1 hiit nude hodc bom nudge cuc bo ¢6 thé Iam cho muc nuée ngam dudi ddy méng ha
xuong doét ngot, tir d6 1am cho cdng trinh bién dang. Nhu toa nha clita mot truong dai hoc
tinh Triét Giang, sau khi xay dung xong st dung binh thudong 16 nam. Nam 1976 do dio
giéng siau ¢ gan tod nha nay, hat nude ngdm qud nhiéu, Jam cho nén dn khong déu, dan
dén nut khéi wong, noi niit 1on nhit ¢ thé dua nim tay vio, tudng phia dong bi nghiéng.
nguy hiém che an toan cta 10a nh.

- Thay d6i phan bé wng sudt dat nén va tinh chat do diéu kic¢n sir dung thay déi gay nén:

+ Nhi trude khi thém tang. chua kiém tra va nghién ctu tinh kha thi moét cdch can than,
Jam mot cich so shi mb gudng. ¢é khi cai tao thém tang chua xtr i t6t nén vi két cau bén
trén, bat bude phai thio dd. Nhu khu nhd ¢ cla dan & gée dudng thanh phé Cip Nhi Tan, tit
mot ting tang 1én bon ting. nang tang khong lau tuong trong (wdng ngodi déu xuat hien niit
nghiém trong, cudi cling phai thio dd toan bd ngoi nhi.

+ Chat tai tén mat dat véi dién tich 16n 1am cho méng nong & gan dé ldin khong déu.
loal sw ¢& nay phin [6n xay ra d kho cong nghiép va nha xwong cong nghiép. Pham vi va s6
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lugng chal tai cha nén nhd xwdng va kho luon fudn thay daéi, ma char i lan rit khong déu,
do do, dé sinh ra mdng nghiéng vao phia irong. mang lai nhimg hau qua khong 1ot doi v
K&t cau bén trén va sir dung san xudt. Cha y&u bicu hién ¢ nint cot tudng; dim cdu true sinh
ra hién tuong truot xe va ket ray, mat dan va duong 6ng hu hong.

+ Cac dudmg dng bén trén va 6ng ngdm rd ri nude 1au ngay chua xir i din dén su co hin
wét. O viing hoing thé ldn uét thuong thiy loai sir ¢é nay. Nhu khu ki tie cla cong n
khodng san mdu Hoa Bac nam o trén ving hoang thé lin udt. Do duomg ong nuoc ciia ki
tic hong 1o ri, than gian dai khong co ai quan tam, lam cho 9 gian nha bi ndi, vél nimn cua
10d nha nghiém 1rong nhat 161 2~3em, anh huong dén an toin, khong the o duoc.

3.3. TRINH TU VA NHUNG DIEU CAN CHU Y TRONG XU LI SU CO CONG
TRINH NEN

3.3.1, Khai quat chung

Ki thuit thay the hoge goi [ thay thé méng 1a1én gor chung ki thuat xir i, tién hamh xur
li v gia co dai véi nén vii mong cia cong trinh von ¢o; hoic cic van dé nhu: xdy dung
cong trinh ngdm dudi mong cua cong trinh von ¢, trong dd bao gom cic duting ham xuyén
gua hoac bén canh ¢in xdy dung nhitg cédng trinh mdi mi anh huong dén an toan cia cong
uinh von co. Cong trinh 11¢n hiinh ki thuat thay thé goi chung Ta cong trinh thay the.

1 Plicise logi cong trdi thay the

Dua vio nhimg véeu ciau khic nhau ctia cong trinh déi vai thay (hé, ¢d thé chin cang (rinh
thay thé lam ba loar khdc nhau:
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1. Cao do ma dat; 2. Piw hé ma tru, « Dung tuong Lién e dudi dat:
3. Mo rong mong. Lo Dung coc e ciy het ciu dang ludn,

L Cao do mat diy mong mdn;

2. Tuong hen tue trong dat.

- Thay thé co tinh ctu chitr: dat nén dudi mong cong trinh von ¢o khong dip img yvéu
ciu site chiv ti va bien dang. ma cin ha sido them mong von cd dén 16p dar do trong doy
ot hoae vi Top dit veu rit day mi da mong ci xuong sau them s¢ gip nuoe ngdm dem la
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kho khan cho thi cong, nén phai mo rong dién tich ddy méng von cd, goti 1a thay thé ¢é tinh
ctiu chira ¢hinh 3.14). '

- Thay thé ¢6 tinh du phong: néu nén cila cong trinh von ¢é ddp tng yéu cau sic chiu tai
va bién dang cla nén, nhumg do bén cach d6 can sua chita méong cong trinh mdi tuong déi
sau, bao gém ci dao hé méng sau v dudng hdm xuyén qua, do dé cin cic bién phép thay
thé nhu: ha sau thém méng clia cong trinh von cd, thay thé mdng coc hoac ti€n hanh gia co
dat nén bing phun vita, goi 12 thay thé c¢6 tinh du phong. Trong d6 ciing bao gom thay thé
hudng bén xay khoi twong tuong déi sau song song voi mat méng cong trinh von cé. Thay
the theo huéng ngang ciing cé thé dung cic bién phép thay th& nhu: tudng lién tuc, tang
ban coc hoidc coc ré cay két ciu dang lwdi & dudi ddt (hinh 3.15).

- Thay thé ¢6 tinh duy tri: trén méng cia cong trinh mdi xay thiét k& san bién phép kich
nang, dé thich ting véi gia tri lin léch khong cho phép clia nén sau khi su viéc x4y ra, bé tri
kich d& diéu chinh Itn léch, goi 12 thay thé c6 tinh duy tri.

Hinh 3.16 1a 16 diéu chinh lin dé sin cua giing 20120,
méng bé dau x4y dung trén nén dit yéu & duyén T
hai. Khoang cédch 16 khoang 6m bé tri déu trén | .
ging. Khi thi cong 1ap dit bé diu, trudc tién c6 the ¢ |
diing khoi xay gach xay ¢hén, néu sau nay bé dau

c6 lun léch anh huong dén sir dung binh thuong, cé
thé duc bo khéi xay gach di, 1ap kich vao trong 16 '
dé sin diéu chinh ldn, tién hanh diéu chinh [ 7 \\J
lin léch. ==

Trong ba loai ki thuit thay thé néi & trén, thay
thé cé tinh cifu chita khong chi diing dé xit i su c6
nén cia cong trinh vén cé, ma con ¢6 thé ding cho
cai tao thém tang nha ci. Do d6, phuong phip nay dung rat réng rai, ma ti trong cua né
frong cong trinh thay thé ciing rat 16n. Nhung cdn phai chi ra riang: thay th€ ¢6 tinh cdu

chira khong chi 1a bién phap thay the ting chiéu sau cia méng va mdo rong dién tich day
méng vén co. h

Hinh 3.16. Thay thé cé tinh Jduy tri
(dé scin 16 diéw chinh hin)

L Trinh e va nhitng diéu can chi y théng thong cta céng trinh thay thé

Cong trinh thay thé néi chung phai tién hanh thi cong dua theo trinh tw s¢ dé hinh 3.17.

Cidc budc thue thi cu thé clia cong trinh thay thé:

- Tién hanh gia c6 k&t cau cong trinh vén ¢b cén gia c6;

- Dung phuong phip thoa ddng va che chin an toan, chéng dd mot phan hay toan bo
mong cua cong trinh von cé;

- Duya theo yé&u cau cong trinh, tién hanh gia ¢§ nén hodac méng cia cong trinh von ¢6;

- Néu duéi cong trinh cin xay dung cdc cong trinh ngam (nhu dudng tau dién ngdm, bén
xe), dudi tinh trang méng da duge chong da, dao dat dudi méng cli, dong thoi ti€n hanh thi
cong bo phan cong trinh nay;
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- Chuyén i trong tac dong 1en cong trimh ngam mé xay dung:

- Khi can thiét, thido dd kel ciu thay the.

Cong trinh thay thé 1a mot phuong phip thi cong dic biét mia mie do kho khan vé ki
thudt xay dung tuong doi L6n, chi phi xay dung tuong d61 cao, thdi gian thi cong tuong dé
dai, tiuh trich nhiem wong doi 1én. Pham vi thay thé thudng tir nho den 1on, din dan ma
rong. Trong bat ki tinh huong nao dén li sau khi mot phin duge thay theé, mol bat diau cong
viee thay the cha ba phan khie, ncu khong rit kho dam bio duge chat luong cong trinh.
Paéi vai cong trinh thay the thong thudng, cin nua nam dén mot wim. doi vin cong tinh
thay thé tong hop loai lon nhu co duimg e dién ngam di qua, ¢d khj kéo dai dén vai nam.
Chinh vi vay phat xem xét cing nhiéu nhiing nhan o thi cong: nhu vim dé anh huong cua
nhigt do thay déi vit mua tuyét theo g anh huong hoi phue cua hd mong do sau khi dio
he mong sdu lop dat mal ku ttong gay nén; anh huong cia cong trinh bén canh do thao
nude ha mong gay ra. cung vai do tin cdy cua ket cin chong Jdé e tnh chat tam thai,

Ngodi ra, ¢6 klu cong irinh duoe thay the di gian mat on dinh. Do do chi khi ma g
thinh cua cong rinh von ¢6 [dn hon gid thanh coa cong trinh duot thay the, hoac do gid b
st dung, gud ti Tich sievd gid tre nghé thuat eia cong trinh von ¢o khong cho pheép thie Jé.
mai ding ki thuit thay the
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Cong trinh thay thé thong thudng tién hianh dudi méng cila céng trinh von ¢6. N6 ¢o thé
nguy hiém dén an toan tinh mang va tii san clia con ngudi, vi thé can phai cé nhiing nhan
vién ki thuat tinh thong thiét k€ va thi cong, déng thoi c6 kinh nghiém thuc tién phong phu
va tinh than trdch nhiém cao dé thuc hién cong tac ki thuat rat kho khan nay. Xét thiy cong
trinh thay thé 1a mot ki thuat cé tinh téng hgp cao, do dé, dam nhiém cong viéc nay t6t nhat
14 don vi chuyén nganh thong nhdlt khao sit, thiét k&, thi cong, nghién citu khoa hoc ¢6 kinh
nghiém phong phi. G nudce ngoai phan 16n do cic cong ti chuyén nganh cong trinh thay the
nhan thau. Nhu vay cé 1gi cho viéc tich 1ug kinh nghiém va phat trién nang cao ki thuat.

Céng trinh thay thé cin iing dung cdc foai ki thuat xir Ii nén, nhv phuong phdp phun via
gia 6, coc dd voi, coc 1€ cay. Thong thudng trong cong trinh thay thé loai 16n, thudng ciing
déng thoi ding may loai tham chi nhiéu loai bién phédp ki thuat va phuong phip thi cong,
dé dat duge hiéu qua kinh € ki thuat twong d6i t6t. Phuong phép thi cong thuong diing cé:
coc khoan nhéi dudng kinh [6n, duong kinh nho, coc (hodc ong thép) ép, tudng lién tuc
duéi dat, thanh neo. Phuong phédp chita nghiéng cia cong trinh bi thay thé ciing c6 rat nhiéu
loai, nhu phuong phdp chita nghiéng ha cudng bic (phuwong phédp chita nghiéng ding thanh
neo nén ép, phuong phip chita nghiéng bang gia tai, phuong phip chifa nghiéng bang dio
dat) va phuong phdp chira nghiéng bang kich nang (phuong phdp chita nghiéng kich nang
dam khung va cong xon, phuong phép chira nghiéng bang kich coc nén finh). D6i v6i cong
trinh thay thé tdng hop cé quy mé 16n phan 16n thuoc loai ki thuat cong trinh ¢6 tinh tong
hop cao va giau tinh ki xao0.

Trong qua trinh thay the, ting cudng gidm sat thi cong 1a mot khiu quan trong trong
quan i khoa hoc hod, & mot mite do rat 16n né quyét dinh thanh bai cta céng trinh. Cong
tic kiém tra bao gém cidc ndi dung: quan tric hin, nghiéng, chuyén vi cla cong trinh. quan
trac lin cda mat dat, quan trac bién dang cilia két cau thay thé, quan trilc vét nit cla cong
trinh va mat dat, cung véi tu licu dia chat v tinh hinh thay déi muc nuée ngam. Tu liéu hé
théng va lién tye ma kiém tra thu duoc, ¢ thé dung dé chi dao thi cong va kip thoi diéu
chinh sita chita phuong dn ki thuat, dim bdo an toan tuyét d5i cho ¢ong trinh bi thay thé.

3.3.2. Cong tac chuan bi truée khi thay thé

Trude khi lap phirong dn Ki thuat cong trinh thay thé, néi chung phai tié€n hanh nghién
ctu diéu tra can than. Chu yéu la diéu tra ndi dung, pham vi, tinh chat cia su ¢6, dong thoi
con phai dieu tra cdc tu liéu can thi€t cung cfp cho viéc phan tich nguyén nhan su ¢ va xdc
dinh phuong dn ki thudt cong trinh thay the. Dicu tra thong thuong ¢6 hai loai: dieu tra co
ban va diéu tra bé sung.

1. DBiéu tru co hdn

Diéu tra co ban (a diéu tra hién trang cong trinh bi thay thé va cdc ti liéu di cé. bao
gém 8 van dé dudi day:

- Diéu tra tinh hinh céng trinh: ndi dung cila nd bao gém dac diém hién trudng noi ¢6
cong trmh (nhu tinh hinh xay dung gan doé, diéu kien moi (rudng cé unh xam thuc hay
khong), dac trung chu yéu clia két cau xay dung, tinh hinh tién do cong trinh hoac tinh hinh
s dung cong trinh khi x4y ra sy ¢g;

141



- Diéu tra tinh hinh su cé: phdt hién thoi gian va qud trinh x4y ra su ¢6, hién trang cta
sur ¢ va cac sd liéu do thuc t&, su phat trién va thay doi cua su cd tir khi phét hién dén khi
diéu tra, t8n that vé kinh & vi s6 ngudi thuong vong. Ngoai ra, can diéu tra da xir Ii gi doi
Vvai su ¢d.

- Tra ctu bao cdo khao sat dia chit cii: muc dich ctia né 14 dé€ ndm vitg (i lieu dia chat
cong trinh vi dia chat thuy van cha hién trudng. Trude khi quyét dinh phuong an thay thé,
phéi c6 nhimg tai licu khao sat twong d6i chinh xdc va hoan chinh, dé nim 13 16p chiu tai
cia nén, tinh chat va do sau cua I6p ndm bén dudi va 1Gp d4 gdc; tinh nang co hoc vat i cua
ddt nén, muc nuéc ngam va tinh hinh thay déi v b6 sung ctia nd. Thong qua tra citu bio
céo khao sét dia chat cit, c6 thé d6i chiéu véi dac trung cla su cd cong trinh, xem c6 khap
vGi diéu kién dia chat hay khong, dong thai phdn dodn do tin cay cua tii liéu dia chit. Néu
tai liéu dia chat khong ddp Gng duoc, cdn phai tién hanh céng tdc phdc tra va khao sdt bd
sung d6i vdi nén, néu chua cé tai liéu khao sat day du va tin cay, tuyét déi khong duge tién
hanh thiét k€ va thi cong. Diéu nay rit quan trong déi v6i cong trinh thay thé.

- Thim tra lai ban vé thiét ké két ciu xay dyng: diéu nay 12 dé tim hiéu két cau, cau tao
va dac trung chiv Juc cla cong trinh bi thay thé. Noi dung chi y&u gom c6: phan bé ta
trong, do ciing va tinh téng thé ciia k&t cau bén trén, hinh thic méng, tinh trang chiu luc
ciing nhu vé mait tinh todn va ciu tao c6 hop li hay khong. Néu diéu kién dia chit khong tét,
cOn phai kiém tra 16 nén di X i thi€t k€ cdn thiél chua, x{ 1i ¢ hop 1i khong, xem xét cd
chu tdt khong. C6 khi con cdn phai tién hanh kiém (ra trong diém tinh toan lai, d¢ phan tich
nguyén nhan sy cd, tu licu ban dau nham chon phuong én.

- Kiém tra tai liéu ghi chép thi cong cong trinh khuat va tai liéu ki thuat hoan céng: moi
ngudi déu biét, chit lugng thi cong 16t hay x4u, dic biét 1a cong trinh khuat dudi dat anh
huong rt 16n d6i voi thanh bai xay dung cong trinh. Tim hiéu van dé mdi nay sinh trong
toan b qua trinh thi céng, bao gém xem xét doi chitu thi cong cé theo ban vé hay khong
ciing vdi nhilng ghi chép thay doi tai hién trudng, vin dé va bién phdp giai quyét cdc mat
thi cong da gap, cdc ghi chép ban diu trong thi cong va thi liéu kiém tra nghiém thu chat
lwong (ddc biét 1a tai liéu cong trinh khudt), dnh huong cla dao dat, thodt nudc, mua tuyét,
nhi¢t d6 khong khi trong thoi gian thi céng, nhitng didu nay vé ciing quan trong ddi véi
viéc tim 18 nguyén nhan su cé.

- Thu thap tai liéu do thyuc (¢ cua 1dn va nigt: trong d6 bao gém nhimg u lieu do thuc (€
thay ddi theo tdi trong vi thai gian. Tir tai lidu do thuc t& cia hé thong twong d6i hoan
chinh, ¢6 thé truc ti€p nam dugc by phan chil yéu va mitc do nghiém trong lin va niit ciia
cong trinh, dong thdi ¢6 thé phdn dodn su ¢ cong trinh ¢é phii la dang ti&p tuc phét ién
va tgc do phat trién ciia né, tir dé (im hidu miic dé nguy hiém cla su cé, gitip cho viéc dung
cac bién phdp c6 sitc manh tuwong Gng.

- Dicu tra 10 tinh hinh thuc 1€ cha sin xudl, st dung vt moéi trudng xung quanh: trong
diém tim hiéu 1 tinh hinh sdn xuat va st dung ¢6 phit hap véi thi€t k€ hay khong, c6 thay
doi khong va dnh hudng cu thé clia né 1a gi; tinh hinh thay doi méj truong xung' quanh
trong thi cong va sau khi hoan céng, nhu muc nudc ngdm lén xuéng, su bién thién dicu
kién thodt nuée mat, thoi tigt thay doi, moi trudng cdy xanh hod, anh hudng cta nhirng diéu
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kién nhu xay dung cac cong trinh bén canh, dao hé méng sau, tang gian tar rong, chin
dong o gan do.

- Tinh trang chat lugng clia vat liéu, thanh phdm v ban thanh pham xay dung: chd yéu
lam r6 chat lugng cha (4t ca vat liéu, thanh phdm, ban thanh phim c6 phit hop yéu cdu thiét
ké& hay khong.

Can phai chi ra rang, d6i vdi méi su cé khong nhat thiét phai diéu tra tat ca cdc noi dung
trén, ma phai dua vao dic diém céng trinh va tinh chit su c6 dé xéc dinh hang muc diéu tra
trong diém. Thong qua diéu (ra nhimg hang muc niy, phai 1am ré nguyén nhan buéc dau
cua su ¢6, can phat xur If va c6 két luan chinh x4c nhu thé nao déi véi né. Néu can phai xir
I, phai thong qua diéu tra dé xuat di¢u kién, thai gian, phuong phip va co s xir 1i. Néu qua
diéu tra co ban khong dat duge muc dich, can phai diéu tra bo sung.

. Diéu tra bo sung

Diéu tra bé sung thong thudng cin phai im thém mot s3 thi nghiém hoac cong tac do
dac, thong thuong bao gébm ba ndi dung:

- Khao sit ba sung: sau khi cong trinh xdy ra su ¢, khi doc tra citu tai lieu dia chit cong
trinh, thudmg phat hién tai liéu khong hoan chinh, khong chinh xdc hoac co ban chua khao
sdt. Diéu dé tit nhién phai tién hanh cong tic khao sit bé sung, diac biét déi véi khu wire ¢6
van dé nghiém trong nhur Iin 1éch twong ddi 16n, nat, nghiéng, b tri mot cich trong diém
bo sung 16 khoan hoic gi¢ng tham, ldy mau dat phan tich hoac (ién hanh thi nghiém
nguyén dang, dé thu duoc tii liéu tuong ddi hoan chinh, thuc chdt ma chuan xic, nim duoc
tinh hinh thay déi cba dia chat.

- Kiem tra bé sung: bin ve thict k& von c6, ndi chung c6 thé dung dé wra ctiu. Nhung cé
ldc thiét ké tuong déi so luge, thiéu ban tinh todn cin thiét. Liic ndy con cdn tién hanh cong
viéc bo sung kiém tra tinh todn, dong thei déi chi€u véi quy pham dé phin dodn. D6i véi
tai lieu hoan cong, dac biét 1a ghi chép cia cong trinh khuat dudi dat thong thudong khéng
day du, ngoai viéc nhd lai cua nhitng ngudi thiét k&, thi céng, st dung, khi cin thiét con
phai dio cuc by dé kiém tra thyc chat. Trong d6 néu ¢é nhitng thay ddi tam théi thi cong
hién trwong chira duge ghi chép, cang cdn diéu tra su that.

- Do bo sung: tride khi cong trinh xay ra s ¢6, nhiing vét nit nho thuong dé bo qua.
Vin dé tro 1én nghiém trong mdai bat ddu chi y, nhung da do thiéu rat nhiéu, khé bo sung
khién cho tai lieu do thuc (€ khéng hoan chinh, khong hé théng. Liic nay, can b tri diém
do b6 sung tam thoi. Néu ¢é su bién dong cliia muc nude ngam va tai trong hodc anh hudng
chan dong ngay cang 1ang o gan d6, ciing phai dua theo yéu cau thuc t€ phan tich su ¢6
cong trinh tién hiinh cong tic do thire t& bo sung.

3.4. CHON PHUONG AN KI THUAT THAY THE

Truge khi quyét dinh phuong dn thay the cho su ¢6 nén. dau tién phai 1ién hanh diéu tra
phan tich tinh trang mit bén ngoai cia két cau bén trén, phan biét 14 su ¢4 nén hay su c6 két
cdu bén (rén. Sau khi nhan thay dé 1a sy ¢6 nén, phai tién hanh phan tich nguyén nhan su ¢6
nhu di trinh bdy ¢ muc 3.2. Phan dodn phan tich su ¢ cong trinh do nén gay nén va phan
loai mdc dé nghiem trong ciia nd ¢6 thé tham khio bang 3.2.
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Bang 3.2. Phin doan su ¢o cong trinh va phan cap mirc do nghiém trong

Mic do
nghiém trong

]

Phin dodn su c8

Lin khong déu vugt qua gid tri cho phép cta quy pham, mat tudng c¢6 vét nit
dudi Imm hoac hoi bi nghiéng

Luin khong déu vugt qua gid tri cho phép cia quy pham, mat tedng va dam cot

c6 $6 luong nho vét nit, khé déng cic clra va cua s6 2
Liin khong déu rat rd hoac hin khong déu rat 16n, tudng. dim, cot chiu hue mit 3
nhiéu, hodc nghiéng rat 1, inh hudng dén an toan va su dung )
Lin khong déu nghiém trong, hoic két cau hur hdng, nguy hiém dén an toan, 4

khong thé st dung duoc

Bang 3.2 1a tiéu chudn phan dodn va phan cip do trung tam x& 1i nén Vi Han lap ra
trong thuc tién cong trinh thay th& ¢é tinh ciu chita. B6i vai cong trinh ¢6 muce su co
nghiém trong 14 cap 1, cdp 2, c6 thé khong voi va xi1 1i, doi sau mot thoi gian quan sét do
dac s& quyét dinh lai. Dua theo do Iiin v vét nit ¢é phdt trién hay khong va tinh guan trong
cna cong trinh do dé xac dinh ¢6 xir Ii hay khong. Pai v6t cong trinh ma ¢6 mic sy ¢
nghiém trong 1a cap 3, cho dii tinh hinh phat trién v mitc dé quan trong nhu thé nao déu
phai lap tuc tién hanh thay thé cé tinh cqu chifa. P61 véi cong trinh ma ¢é mice su cod
nghiém trong la cdp 4 thi phai dung bién phap an toan khan cap, dong thoi tién hanh thay
thé c6 tinh ciu cha mot cach hitu hiéu.

Dua vio dac trung su ¢6 cong trinh, phan loai su ¢6 nén, lam rd nguyén nhan su ¢d, hoac
dua vao tinh hinh thuc 1€ ciia cdc hé mong sau cia cong trinh gin dé va ¢6 dudng sat ngam
di qua, dua theo tinh hinh thuc t€ dé chon phirong phap thay thé ¢ tinh citu chita mi ki
thuat hiru hiéu, kinh t€ hop Ii, tht céng don gian. Phuong phép thay thé ¢6 thé chon Ia: thay
thé m& rong mong hoac thay the kiéu he méng, thay thé dang coc (nhu thay thé coc ép,
thay thé coc nén tinh thanh neo, thay th€ coc nhoi, thay th€ coc ré cay, thay thé coc di vei,
thay thé& coc voéi dit), thay (hé phun vida, thay thé chira nghiéng. Thay th& chita nghiéng lai
chia thanh phuong phip chita nghiéng cudng bitc ha xudng (nhu phuong phip chita nghiéng
dao dat, phuong phip chira nghiéng nén 1ai trong va gia tai bang coc neo, phuong phip
chita nghiéng bang ha muc nudc, phuong phip chiia nghiéng bing bom nudc vio) vi
phuong phdp chira nghiéng bang kich (nhu phuong phdp chita nghiéng kich cong xon va
phuong phdp chita nghiéng kich coc ép). C6 khi con dung cic bién phdp tong hop bom
nudc, chan da, giam tai trong va bdo vé mdi déc.

Chon phuong phép thay thé thudng xem xét mét s6 nhan té anh huong dudi day:

- Dac trung chiing loai, pham vi, bién dang cda su ¢o nén;

- Tinh trang phan bo va thanh phdn caa dat nén hién truong xay dung, muce nude ngam
va tinh chat cia nude (¢6 tinh xam thue khong), chiéu sau can chén 16p chéng 4o méi

- Hién trang cong trinh bi thay thé, nhu ching loai mong va két cau. mude dé hoan chinh,
do 16n cua tii trong;

- Mite do tap trung cta nhi ¢ xung quanh;

- Diéu kién, kinh nghiém, gid thanh thi cong.
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Vi du nhu mot nha tam xay dung trén nén hoang thd trong luong ban than lin uét cap
1. Do dudng 6ng rd ri sinh ra su ¢6 lin wot. Nhimg vi 16p dat 1Gn uét & hién trudng qua
diy, dung thay thé phun vita gid thanh qui cao. Dua vao dac diém muc nude ngam & khu
vuc nay thap va sau khi ddo hoang thé cd thé git¥ duoc doc ding, cudi cing dung phuong
phép thay the kiéu mé tru thi cong don gian. D6i v6i nhiing noi tai trong 16n, do cing két
cau bén trén (uong doi 16t, diéu kién dia chat phiic tap, 16p chéng dd chon sau, muc nude
ngam tuong déi cao, cé thé dung phuong phip thay thé coc ép hoac phuong phip thay thé
coc nhoi.

Mic d6 hu hong bién dang cong trinh trén nén dat truong nd theo cip 4 cha bang 3.1.
P6i véi su ¢6 nghiém trong, da hinh thanh céng trinh nguy hiém, néi chung nén thio d&
lam lai. Cong viéc 1am lai nén tién hanh theo “Quy pham ki thuat xdy dung o vang dat
truong nd” (GBI-87). Déi v6i cip hu hong tir nhe dén nghiém trong, ndi chung nén ¢4 ging
ti€n hanh xir If gia c6 d¢ tiét kiém vén. Khi xit 1i cdn xem xét tong hop tr ba mat: nén, két
cAu va mit dat, ¢6 thé chon mot hay hai bién phép trong doé.

Diéu cdn chi ra 1a: chi phi x 1i nén néi chung tuong déi cao, ma cong trinh thay thé cé
mtutc do kho khan nhat dinh. Su ¢d pha hoai trén nén dat truong nd phin 16n 14 nha nhe thap
tdng, diung bién phdp x{ 1i nén c6 phit hgp khong phai tién hanh phan tich can nhic vé mat
kinh té€. Hién nay cong trinh diing bién phap xu i nén tuong dai it, thong thudng déu diung
bién phdp xu Ii k&t cau hoac mat dat.

Cing nhu vay, su cé do déng bang giy nén ¢ viing dat dong bang theo mla, cing it
dung bién phap xur I nén, ma phan Ién ding bién phdp loai trir truong ng vi déng bang. Khi
can thiét cling c6 thé ding da, cdt tién hanh thay thé kiéu hd, déi véi su ¢6 déng bang do xur
Ii I6p dém dd khong tSt gay nén, ¢ thé dung phuong phdp thay thé dio cdt cudng bite lin,
phuong phdp thay thé phun viva.

Muc dich ca ban cta thay thé 1a ¢ ché gia cudng mong va cai thién nang luc chiu tai clia
nén, truyén (ai trong cong trinh mot cach hitu hiéu, tir dé khéng ché hin, giam lan léch, loai
trdf mam maong nguy hiém, lam cho cong trinh khoi phuc sif dung an toan. Noi dung cu thé
cdc phuong phap thay thé s& 1an lugt trinh bay ¢ nhitng phan sau.

3.5. THAY THE MG RONG MONG VA KIEU HO PAO
3.5.1. Thay thé mo rong mong .

Rat nhiéu cong trinh von ¢é hoac cong trinh thém ting, thudng thusng do dién tich chiu
luc ciia méng khong di ma sinh ra hin qud 16n hoac lin khong déu, 1am cho niit cong trinh
hodc nitt méng. Lic nay, ¢6 the dung phuong phap thay thé md rong méng.

Phuong phép thay thé mé rong méng. néi chung ¢6 thé diing 1ong bé tong hoac bé tong
cOt thép dé gia c6 mong. Loai bé (ong diing cho ma rong méng co chiéu réng nho hon hoac
bing 30cm, toai bé tong cdt thép ¢d thé dung md rong méng Ién hon 30cm. Phdn md rong
chiéu rong clia mong bang néu diing dé chiu tai trong léch tam, ¢d thé chi mé rong vé mot
phia (hinh 3.18). Tai trong chimh tam, nén mo rong vé hai phia (hinh 3.19). Mo rong méng
trong thanh mong tam lién khoi, nhue inh 3.20. DSi vé mong ¢ot doe fap thuong gia ¢6
xung quanh toin bo mat ddy mong (hinh 3.21).
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Hinh 3.20. Mdang vedmyg md rong Hinh 3.21. M rong vy quanh nidng ¢ al

thande manyg tam lién ki
1. Mdng tuong cii; 2. Méng lien khoi

Pé 1am cho ddt nén cta bo phan mo rong dudi mang ¢6 the tham gia lun viee 160 rién
16p dat nén cha phin ing rong phii phu [Gp soi hoic 16p cdt lin soi day 10em, dong thi
ddm chat, dé niang cao suc chiu tii cua nén ¢ b phin nay.

D¢ lam cho vo boc ngolu bé tong hodc bé tong ot thép gia ¢a lién két chae chan vdi
mang san ¢4, ¢o the duc xdm vir 1 sach mong san ¢d, dong thoi b cich mot dé cao nhat
dinh (25cm) bo tri thanh neo cat thép. doe méng bang it cich 1.0-1.5m ding vimg ot
thép duomg kimh 20mm nco chic. O Trung Quoc thudng dung bien phip dudt chan twdmg
hodce trong gidng khoan 16 Tuon cot thép, dang époxy résin nhoi diy 16 dé ket dinh g cd.
Cot thép Tuon qua 16 phii han chic vér cat thép gia ¢6. Cic nude khie thuong dimg thép
chir I bo tri eiich nhau 1,5~2,0m dé thay the cot thép ludn qua 16, Kich thude mat diay ma
rong mong ciing vai mat cat cic ¢ip vicdt thép caa phin bé ong phan mao rong, xde dinh
bang tinh toin ket can thén- thudng,
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Cin phai nhan manh rang, m& rong méng bang c6 thé chia thanh nhiéu doan riéng biét
c6 khoang céach chiéu dai 1,5~2,0m dé€ thi cong. Trong doan mo rong maéng, dao ranh dat
theo chiéu réng yéu ciu cuia thiét k& va dén chiéu sau ciia ddy méng, khong cho phép ranh
dao suét trén toin bd chiéu dai méng hodc lam cho dat nén 16 ra ngoai, dé tranh dat bao
hoa bi ép ra tir diy méng, khién cho méng sinh ra lin khéng déu rat 16n.

3.5.2. Thay thé kiéu ho dao

Thay thé kiéu hé dao ciing goi 1a thay thé kiéu m6 tru. N6 1a mot loai phuong phip gia
c6 thay thé ma truc tiép dao hd dio tdi 16p chong da theo thiét k&€ mai dudi moéng cua cong
trinh bi thay thé, sau dé t diy ho dé bé tong dén diy méng.

Néu qua tinh todn phat hién dp luc mi tai trong thue 1€ hién ¢6 sinh ra vuot qua sie chiu
tai cua nén ma quy pham nén méng quy dinh, ngoai viéc ¢6 thé moé rong mong, con cd thé
dao sau ddy méng, dat trén 16p chong d& mai tuong déi t6t. Thay thé kiéu ho dao 1a thuoc
phuong phép thay thé tang chiéu sau méng, né 1a mot loai ctta phuong phdp thay thé ¢6 tinh
cuu chira.

I. Cac buoe thi cong

- Gan phia mat trude cita mong bi thay (hé, dio thi cong mot hé dan dai x rong la 1,2 x
0,9m, dao sau hon mat ddy moéng san ¢d 1a 1.5m (hinh 3.224):

- Tir ho dan ndy md rong theo chiéu ngang dén mat dudi cha mdéng, dong thai tiép tuc
dao dén cao do thiét ké 16p chong d6 mé d mat dudi méng (hinh 3.22h);

- Dung bé tong do tai ché do tdi chd cdch miit ddy méng 8cm thi nging dé, sau | ngay
bao dudng dung vita kho nhoi va dam ki thanh 16p 14p dic chac (goi 1a nhéi kho). Bdi vi
chiéu day cta 16p nhéi kho nay rat nho, trén thuc t€ cé thé xem nhu khong co ngdt, do dé
cong trinh khong xay ra lin phu thém. Ciing c6 ldc dung vita u6t do vao bang phéu, dong
thol giit mét dp luc nhat dinh trén 16p vita, cho dén khi vira dong ciing méi ngimng. Néu
dung xi mang déng cting nhanh, cé thé tang nhanh tién do thi cong.

- Theo cdc bude trén, chia 11&p ting doan timg dot dao hé va xay mé tru mdi, cho dén
khi hoan thanh toan bo cong viéc thay the¢ méng.

Rat nhieu méng cong trinh 16n khi thay thé, do tng suit trong than 1wong phan phoi lai,
c6 the dudi méng cén phai thay thé truc tiép ddo hé nhd, ma khong cin chong dd tam thoi
duwdéi mong san ¢d. Trude khi bo tri ciu kién chong dd thay the, trong thoi gian ngin dudi
moéng cuc bd khong cé chong dd cua dat nén la cho phép. Trong qui tiinh dao. tit ca vich
hé déu phai chin bang (am chiin ngang 5 x 20cm. Do tic dong vom ciia dat, tai trong tac
dong lén tdm chan giam di rat nhiéu, tri s6 cia dp lue dat khong tang theo chiéu siau. Vi thé.
tam chan ngang day Scm cong phit hop véi tam chitn cta hé trong déi saw, dong thoi ¢6 thé
vira dao vira dung 1am chan. Gidia cdc tim chidn ngang codn céan ép chit voi nhay, & gée ho
duing cic thanh nep 5 x 10cm déng dinh chic (3.22u,0).

. M6 trie bé tong gidn doun hodc lién tue dwoi méng banyg

MG tru bé tong ¢d the 1a gidn doan hodc lien tuc (hinh 3.23). N6 chi yéu quyét dinh o tai
trong cong (rinh bi thay thé gia ¢6 v stic chiu tai cua dat nén dudi ho. .
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o) Mil cit H) Pho hén e ) Mit bang “ &

Hinh 3.22. Sercdos thay the kidu 1 die Hinh 3.23. Thav the ki med o
1. Thanh nep, be tong wdn deene ver liew e
2. Tam chan ngang, I Cao do mit dat; 2. Tam chin
3. Pao ho true ncp dudr mong, chicu ngang; 3. Méng; 4. Thay the
4. Ha dda. khong lien tue: 5, Thay the lien oe:
5 Nai chong tim chin. 6 Mal dily dao; 70 Mo no bé tong:

8. Chong der hudng bén.

Tién hanh thay the mo tru gran doan phai ddp dng yéu cau caa diéu Kién 1ai trong cong
trinh doi vdi sie chiu i cda nén o 1op dit diy ho.

Néu dién tich ddy mé vu gian doan khong thé chong da diy du cho cong trinh, ¢ 1he ha
tri mong Kicu mé teu lign e, Nhung khi thi cong, diu tién phii bo 1ri mo tru gidn doan de
nang cao chong ditam thai. Khi dio khor dit gita cic mo iru giin down, ¢6 the thio do cic
1am bén cua ho. 1iép theo do be tong trong ho daw dit gifta cic mo tru, sau dé ding vira kho
nhoi chat dam chic hinh thinh mang bé tong kicu ma try lien tue, Vi sau khi thio Jo tam
bén cua ho, mat bén cua ho ral xi xi, do dé ¢ tic dung nhue chat, khong cin thicl bo tri
ném chot giira cie mo tru nira,

Néeon mong Kicu ma trig giian doan hodce lien tue déu khong cho stie chiu tai diay du, o6 the
o cho dudi ddy méng Khoing ITm ma 1dng mit cdl, $€ thu duce siie chiu tai tong dai 1on
Tién dé cia viee ding bicn phap mo rong phdn diy niay 13 dit nén pha L dit sét urong doi
tot, néu khong thi cong diau ma réng «¢ ¢d kho khin

UL Thaey thé bang dint vicor it cde hé'

Neéu wiomg mong la Khot xay gach dd chiu tal trong, dam bé (ong con theép hoac cae loai
dam mang khic. thi doi véi mang kiGu mo tru gidn dogn. tong vhy ¢d the vugt 1 mo tu
nay sang mo bru kia.

Néu plut hign cudng do chiu uon cia cdu kién k€ ciin mong san ¢ khong din dé vuot
qua gidra cic mo tro gidn doan, giffa cic hd cin ba ti didm voot dé do mang. Lo ndy. mdp
hé & mé 1ru gidn doan Fun mot rinh 18m. ranh 16m niy 6 the faim 20 3 dam be 1ong i
thép, dam thép haic dim be (ong tr mo tru niy vuor qua mo tra kia, dong thor nhaor kho
duri mat didy momg sin o (hinh 3.24).
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Hinh 3.24, Cdc lowr dime vieen gt cde teu thay thé

IV. Thay thé'kiét hé midng coc

Khi diing thay thé kiéu hié doi vdi mong coc loai Idn. ¢6 the chia dién tich ddy méng coc
thanh mot s6 hd riéng bigt nién hiinh thay thé timg ho. Kich thude ho riéng nay khdc nhau
phu thudce vio kich thude cia méng. Nhung Khi thay the néu khéng chong dé tam thoi dai
vi cot, thong thudmg méi 1dn thay thé khong nén vuot qui 20% dién tich chong d& mang
Dicu do c6 thé thue hién duge. Boi vi hoal tai ca cong trinh trén thye 1€ khong phai luon
tén tai, cho nén tii trong thi€t ké néi chung déu khong doi, thong thudng, tai trong o 1im
cot 1ap trung nhat, dicu do tao diéu kién cho hé mo tru diu tién dio thay 1hé tir dau goc.

Trong két ciiu khung, tai trong cot cha cde ting bén trén ¢6 thé truyén cho cac ot bén
canh. cho nén tai trong i thuyét khong phai toin bd tic dong lén mong bi thay thé. Do do
khong bao gi&r én monyg co1 bén canh dong thoi tién hanh cong viéc thay the. Sau khi bat
dau thay thé & mot cay cot, can tién hanh lién tuc cho dén khi thi cong két thic.

V. Tinh trang chu lie coa mong kidn mé'tru

Mong kicu moé try bé tong, ngoai chiing d 1ai trong k&t ciu bén trén, vi trong thén gian
thi cong thay thé, ap luc dit sau (wdomg cua mong mao tru ¢6 thé du dé Tam cho méng chuyén
vi ngang, cho nén con doi hor mong kiéu mé tru nay ¢6 tic dung nhu tidng chin dat kicu
tong luc. Vi vy, can phii o chong ngang, chong chéo hoac hao tri thanh neo gia co nhur
khi dao dit. Loai thanh chéng hoac thanh neo niy ril quan trong. Boi vi mong Kiéu mao tru
khong chang d& duge ta trong ngang, chuyén vi ngang cia né & lam cho cdng trinh ot
nghiem trong. Ma su hue hong cua chong do ngang ¢ the [am cho cong trinh duge gia c6
sap de.

Neéu san khi st xong mong kiéu mo tru bé tong. du tinh dong coc hoie dao hd madny
sau gin do. thi khi thi cong méng kiéu mé tru bé tong. ¢ thé dé sdn ranh 16m dé lap dat
kich. thuan lgi cho sau niy ¢ thé lap dat kich chéng d&. diéu chinh Itin Khong déu cua
cong tiinh. PG chinh la thay thé ¢o tinh duy ui. Bo ui ranh lom cho kich khong ton ke,
nhimg neu mong bi thay the tong nhimg nguyén nhan néi ¢ wén néu xdy ra lin khong deu,
tic dung phit huy cau rinh 16m Khong, Ju tinh duwec,
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C6 khi tuyén dudng sit ngdm & thanh pho phai di qua canh tudng ngodi clra cong trinh
hoan chinh khong hu hong nao dé, trude khi thi cong duong sat ngdm phai tién hanh thay
thé wong ngodi cha coéng trinh nay. Lic niy c6 thé dua méng cua tudng ngodi sau xudng
ngang véi cao do mat dday dudng sit ngam. Nhur vay, méng kiéu mé tru bé tong c6 the la
mot trong nhitng phuong 4n thay thé ¢é tinh du phong, ma ¢ thé khéng ¢ yéu cau gi dic
biét déi vai dac tinh chiu luc cioa dat nén trén c6t cao do mdi cua diy méng tudng ngoai.

V1. Pham vi thich dung va wu klnyér diém

Pham vi thich dung cta thay thé ki€u hé 12 trong diéu kién dia chdt ma dat dé dao, muc
nude ngam twong doi thap, vi né khd gidi quyét van dé chiy dat do dao & dudi muc mrée
ngam sinh ra. Pac biét 1a khi qua 16p dit hat nho bio hoi, thi cong cang khé khan. néi
chung chiéu sau thay thé ki€u hé khong 16n, méng caa cong trinh 16t nhat 1a méng bang,
nghia la theo chiéu doc mdng nay ¢é tdc dung diéu chinh tai trong nhu dam.

Trong quy pham céng nghiép ciia DPic DIN4123 (vé viéc ddo ho, giéng, nén va chong da
thay thé¢) quy dinh: néu chiéu rong cta giéng (hd) nho hon 1,25m, chiéu sau clha né nho
hon 5m, chiéu cao cong trinh khong dugc 16n hon 6 ting, néu khodng céch hé giéng dao
khéng nhé hon 3 14n chiéu rong cla giéng (hd) don, ding thay thé kiéu hé c6 thé khong
ti€n hanh tinh todn lai co hoc dat; néu thay (hé cong trinh ¢ quan hé véi cong trinh duong
ham giao thong dudi dit, déu can phai nghiém thu do an toan, bai ldc nay chiéu sau dao
gieng (h&) ludn 16n hon Sm.

Uu di€ém ctia thay thé kiéu hé 1 chi phi thap, thi cong don gian, dé lam. Ngoai ra, phan
16n cong viéc thay the ti€n hanh ¢ phan ngoai cong trinh, cho nén trong thoi gian thi cong
cong trinh van sir dung binh thudng. Khuyét diém ciia né 1a thdi gian thi cong cha toan bod
cong trinh thay thé tuong doi dai: khong st dung duge trong 16p dat dudi muc nude ngam
rat cao va trong 16p dat chay. Ngoai ra, do tai trong cua cong trinh sé bi chuyén dén nén
mai. cong trinh bi thay thé c6 thé sé tiép tuc lin.

VIL. Vi du thue 6" cong mrinh

1. Vidu thuc t& I: Thay thé mo rong cia mong gian mdy thuy dién phan cuc dudng sat

- Khdi quét cong trinh va su ¢6: gian mdy thuy dién nay 1a két ciu gach-bé tong 16 thién,
dam san mai bé tong cot thép, méng xay dd, 6 dinh b ui giang bé tong cot thép, ¢ bén
canh dam nudc, xay xong 1972. Sau khi hoidn cong khong lau, do nén lin khong déu, tuomg
dau hoi, géc twdng va mot doun tudng doc & gdée gin dam nude mit nghic¢m trong, dong thai
tiép tuc phdt trién. Qua dio ho kiém tra, gidng bé tong cot thép va méng gach bén dudgi chd
tudng bi nut da bi nut 16 rét.

- Nguyén nhan sur ¢6: vi tdi trong truyén tiv dim mdi cho ¢ot vach la tdi trong tap trung,
nén dai véi khu vue yéu phiai mo rong mong dudi ¢ot twang. Nhung do thict ké s suit bo
qua, dung bién phdp xi If ciing chiéu rong méng dudi wong gilra céc clra 6, do dé hinh
thanh sur phan bé dp luc diy mong cia wdng doc khong déu, thém nir. do cing két ciu
bén trén cda cong trinh nay kém, khong ¢6 kha nang diéu chinb dp lue va bién dang day
mong, do dé khai tuomg giita cdc cot viich bi cdc 16 cita di va 16 cira s6 1am yéu di, sinh ra
nit nghiéng.
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- Xu i su co: dua vio nguyén nhan su ¢d, chon phuong dn thay thé mé rong mong. lan
luot tién hanh xur 1i gia ¢ dai var bon ché: hai ¢t vach ¢ vi i khoi trong bi nit, mon goc
tudng vi doan gitta tudng diu hdi (hinh 3.25).
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Hintr 3.25. Vi du thuic 1€ thay the mg rong monyg
e, Mt bang mo rong mong: A Mil cit ma rong mong.

Kl thi cong. tiude tien chong d& tam thoi diy dam mai, thiao dé mot phian tar trong tién
mong phin gia ¢ Sau dé dao ranh tir hat bén cua mong, dong than dido moi dit nén dudi
diy caa philn mony s¢ gia co mo 1ong. PO bé 1ong ¢o chidu dii. chidu rong. chiéu cao theo
thiet ke. Duéar diy bé tri cot thép chiu lue hai huéng duong kinh [2Zmm. Khoing cich
[40mm. Bé 1ong do cao hon mit diy moéng xay di. Mong ca phai due xan, dé dam baio
lién K&t 1ot gitra mong mér v mong ¢t. Poi cho bé tong cua phin gia ¢o sau Khi dat cuong
do quy dinh, dimg vira x1 imang chen khe nat doi vai mong e va khion tuomg bén nen. Thiio
do xay Tai cue bo khot tuong nirt nghiém trong ca bict. cuot cing thdio dd cay chong tam.
Sau Khi xur 1 thay the qua nlucu nam guan sit,. khong c6 vin de. hiéu qua wong doi ot

2 Vidu thue t¢ 2: xar i thay the kKiéu mo tru nén mét nha tam

- Khiii quit ¢cong trimh i s ed: nhiv taim ciaa mol nha mdy o tinh Thiém Tay 14 kél ciu
mong bing gach-be tong, bén wen ¢é dim mong bé 1ong ¢al thép. Nhit tam nity nam tuén
nén hoang the lin uat, trong hegng ban than cap U1 sau khi xay xong 3 thang. phiat hién
khai trong na rat nhico, nhivtam khong thé st dung duoc

- Nguven nhiin s cos hien phip ar It mong khang hoin thicn khien cho dirong ong ro
L nen Tan nghicm vong. khoi twong nhiéu noi bi nat.

- X hi sur o boi vi luong nude dimg cua cong tinh nay nhicu, nén lai 1 holing tho tinh
nlity cam nenth lan adt bing trong luong ban than cap HL nen cin xem xét Toar bo tunh Lin
WL et todn bo cde lap dae Do lop dit lin udt cda mén truong quit diay, cho nén dimg
phiong phap gia co thay the phun vira hoa chit khong kinh e, Dira vio die dicm muae made
neam o khua vue nay trong don thap, hoang tho ¢o i tong khong lon. cuor cing ding
phuong phiip thay the kicu ma ru gid i mi i cong don gian.

5%



il
T ey 4
= (B
= *—— + (i)
| e
4 A
I L y  telhad L I 2 ik
=
32400 o
(] o) } |
.
¥ — + r i f’;‘:
| — T !
% Sl e s
tedi ) 1 IR .
pRw 150 TR0 **H”n_*

R |50 250 Mibvirral

Hinh 3.26, Serdo the cang thay thé hicu wid e eho i i
u. Mt bang ma iry thay the: h. So dé bo i cdt thep dim mong man them,
. So do hién két gir mid tru thay the vai dim méng: . So do thi cang thay the
1. Cot ciu tao hedc wiong gach; 2. Dim mong cu; 3. Khung mong mdi ting
them; 4. Sian do ddt dic 5. 40 bé ong 1Tm tir dudn mat dit.

Bo tri mat bang mao tru bé 10ng nhu hinh 3.26. Cuong do be tong than mo tru la C13,
duong kinh than mé tru 1 0. 8m, <o 10~11m. dutmg kinh mo rong cta ddy mo tru la 1.4m,
16p chong d& 1a 16p dai cd mau hong khong ¢a tinh 1an udt. Do chiéu cao giing trén dat chi
c6 [8em, nang lve chang uon khang du. Do dé dudi giang ndy dit them dam mong bé 16ng
cot thép co net dign 1a 240 = 340mm, cot thép i 6&216. Khi thi cong mé tru beé 1ong. phin
trén ciia mo tru dé sin cot thép ngang. suu do dudi gidng ¢ chia titmg doan di bo méng cu,
buoe chac cot thép dim maong, do be tong, tién hianh thay theé 1in bo mong cua nén ci, dé
1ai trong bén trén truyen dén mo tru be wng bhing dam mai. sau dé truyen dén [op dat
khong an udt o duot, tir do ngan chan mong 1an xudng, khaoi phuc st dung binh thuing cho
nhis am.

3.6, THAY THE KIEU COC

Neéu tai trong bén trén wong doi cao, diéu Kién dia chit phic tap, mue nude ngdm twong
doi cac, di ng thay thé Ki¢u ho ¢d kho khin, thi ¢d thé dimg phuong thite méng coc tien
hitnh thay the dor vai cong trinh ¢o su co. Qua ral nhiéu cong trinh ¢ho thay phuong phip
nay la ¢ hicu qua Thay the kiéu coc biao gom nhimg phuong phiap nhus thay the Kieu coc
thit trude, thay thé kicu coc ép, thay thé kiéu coc déng. thay the ki¢u coc nhdi, thay the kigu
coc ré ¢y, thay thé coc voi, thay the giéng me tru voi dit, ¢o the k&t hop dicu kién cu the
cla comg trinh vi dicu kien dia chit cong triinh dé chon.

3.6.1. Thay the coc thu trude

Thay the cou thir tiude La phiat minh Khi Xy dung dudng sat ngam mot pho ¢ia Niu Ode
nude Mi. nam 1917 thu duge bin quyén.
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Muc dich thiét ké cia coc thir trude 1a & chd ngan ngira su hai phue trd lai coa coc nén
bang kich, truyén 14i trong ciia két cau 1én coc, ma khong sinh ra lin. Mdu chét ngan ngira
su héi phuc trd lai cia coc la @ ché trude khi thio kich ra, gitra diu coc cia coc bi ép va
mang, dua vao mot ¢ot thép hinh chir I ném chir (hinh 3.27).

[. Thi véng coc thit triede

Thi cong coc thir irude 11€n hanh theo trinh

o Mong s
tu duor day: e

Crnen «ni
- Dudi mong cét hoac mong tuong dao mot o

cdch cdn thin vi chéng d& vich ho cua hg Térm dém tnéo
dan. Phuong phip dao hd giong nhir thay the
ki¢u hé da rinh biy o trén,

I&m thep

| op bé tany
bao vé

Trep ol |
[~ inen pé léng
Treng Gng thén

Hinh 3.27. Thay thé co U trues

- Dua vio tai trong ma coc thiét ké phai
ginh chiu, diing 6ng thép rong ¢é duéng Kinh
la 30~45cm. ldy kich thuy lirc bo tri dudi mat
day mong. ép 6ng thép vio frong 16p dit. Phan
luc tai trong cua kich chinh Ia trong luong cia cong trinh. Cing thép ¢o the car thinh mon sa
doun din khoang |,2m. cho lién két gifra cdc ong thép bo 1ri diu ndi 6ng 1ong ché tao néng.
Néu coc rit dai hoic ¢d chudng ngai rong dit, dau noi nay cdn phii han:

- Trong qua trinh Kich thin coc vio trong dat, ci cich mot khoang théi gian dua vio sir
khdc nhau cia char dit, ding cong cuy lay dat thich hop lay dit ra. Cing cd thé ding
phuong phdp xai mrége vi hit ban dé diw bo dir trong éng coc. Nhimg cin rit can than, dé
tranh su mém hod cua dit xung quanh hd, mi ciing khang duge x61 nude vio phia dudi caa
doan éng, dé tranh troi ditl. Néu gip dd md coi. phii ding bua dap vi hodc khoan bing
khoan xung kich, mi khong duoe ditng phuong phip né min.

Coc thir trude timg bude kich vio, nra 16 v néi cao. cho dén khi miai coc dat dén chicu
sau du kién mai ngimg. Miii coc phai vio dén 16p dit c6 the cung ¢dp da sde chiu i yéu
cdu. bai vi coc thir trude vé co bin thude loai coc chéng, sde chin tu ma coc dan quyét
dinh khong xét téi luc m sit bé mar. Néu bén canh céng trinh bi thay 1hé gip ha mang
mdi dao. miin coc phai co du chién siu o phia dudi méng cong 1rinh mdai, dé trinh chiu sy
xdo dong cla viee dao ha mang cua mong mai.

- Khi coc dd dut dén chiéu sdu yéu cin, dong thoi da rira «uech 161 didy dng, néu trong ong
khong cé nude, cd thé trye 1iép do be tong trong dng. Néu trong dng ¢6 nude. dudi diy ong
¢d thé ding mét "nap vira” d€ bit lai, dui cho sau khi vita dong ¢img méi hit nude o tong
ong ra. dong thai néi dai ong thép dén chd cich mat diy méng it hon 60cm, L tiep we do
bé tong.

- Thir wrude (ép nrde) coe phai doi bé tong sau khi dong cding man tién hanh. Thong
thudmg dit hai kich thay lye ba tri song song ¢ gitta didy mong va daun ong 1thép Guta hai
kich ¢6é di khe he dé thuin 1oi suu nay 1ép dat tru thép chiv [ ném chat. Kich thuy lue ¢6 the
dilng bom ap lue nhé heic tay quay dé vim hanh. Tai trong tic dong phii bang 150% fai
trony thiét ké cia coc thi ngimg. Trong trudng hop gii cho ti trong Khong doi, trong Th mi
do lun khong tang. ¢ the c¢ho 13 di on dinh. Sau d6 cat mot doan thép chir [ dat dimg giita
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hai kich, tiép d6 dung biia déng chat ném thép. Kinh nghiém cho thay, chi can chuyén dich
khoang 10%~15% tai trong, da cé thé tién hanh thir trudc mot cach hiu hiéu déi véi coc
(c6 thé thdy & viéc ha dp luc cia dong hé ap luc cla kich), déng thdi ngin ngira su hoi phuc
trg lai cha coc. Lic ndy cé thé ngimg su 1am viée cia kich, dong thoi 1ay kich ra. Sau dé
dung phuong phap chén kho hoac trong trudong hop dp luc khéng 16n, nhoi vira bé tong dén
mat ddy mong, déng thoi dung bé tong boc ddu coc va thép chit L. két thic thi cong.

Do thong thuong tic dong tai trong khoang 600~800kN [&n coc thir trede, cho nén méng
coc loai 16n can ding nhiéu coc thir trudc tién hanh (hay th€ d¢ ganh chiu tai trong cia cot.
Lic thi cong can ¢6 ging thu nho khéng gian dio hd khi bs tri méi cay coc (chi du dé thao
tdc trong d6). Sau khi cdc coc can bo tri déu hoan thanh, mdi diing bé tong boc cdc dau coc
va boc thép chiv I di kich chat.

L. Phani vi siz dung ciia thay thé’ coc tint irioc

Thay thé€ coc thir truée cé the diung trong diéu kién dia chit ma muc nuéc ngam tuong
déi cao (so véi thay thé ki€u hd). Vi sau khi thdo kich ra coc khong c6 kha nang héi phuc
tro lai, do dé khi tai trong cia cong trinh tac dong lén diu coc, vé mat 1y thuyét khong sinh
ra Idn mai phu thém. Vi the néu doi voi do 1dn cia cong trinh bi thay thé cé yéu cau tuong
d6i cao, thay thé coc thir trude ¢6 nhimg uu diém noi bat so véi thay thé kiéu ho, thay thé
coc dong va thay thé coc nhéi.

Tuy nhién pham vi sit dung ctta coc thir trude cling ¢6 tinh han ché, dac biét trong trudng
hop nhu khi 6ng coc phai di qua 1dp diat dip ¢6 dd, ¢6 g va nhitng tré ngai khac; hoac cong
trinh bi thay thé (uong déi nhe hoac xay dung két cau bén trén tuong déi kém, ma khong
the ¢6 duge phan luc thich hop cho kich, thém nita coc phai bd i 6 rit sau, gia thinh tuong
doi cao,... déu khong nén sir dung thay thé coc thir trudc.

3.6.2. Thay thé coc ép

Phuong phap thi cong co ban cua thay thé coc ép gidng nhu coc thir fruée, nhuoe diém 1a
phuong phdp thay thé coc ép trude khi hoi kich, khong dit thép chit I dé€ ném chit, cho nén
sau khi thu hai kich, dau coc vin hoi phuc tro lai. Do dé. khi tai trong cong trinh truyén dén
dau coc €p, s& ¢6 do Iin nhat djnh. Thudng do Iin ndy rit nho, cho nén thay thé dsi véi
cong trinh 1a ¢6 thé ddp dng yéu ciu.

Coc €p [a mot trong nhing phuong phip thay thé thudng dimg. Né dung phuong phip
nén {inh dé ha coc, do ching chdng d& chiu luc, dat muc dich thay theé xa 1i cong trinh.
Vién nghi¢n citu thict ke xay dung kbu s tri Noi Mong Trung Quée sém di dung phuong
phdp thay the coc ép & Bao Dau vi mot s6 noi khic dé gia ¢6 nhiéu cong trinh nhue tda nha
van phong, nha @, nhi néi hoi.

Dua theo loai phan lue ma kich cung cip cho coc ép cé thé chia thanh coc nén tinh trén
ddu coc, coc nén finh trén than coc, coc nén (inh bing thanh nco. Hiéu qua coc nén tinh
tuang do1 cao, thao tdc cling twong doi don gidn. Nhung c6 khi gay anh huong xdo dong
nhat dinh déi véi két ciu dat & xung quanh.

L. Coc nén tinh rrén dau coc

Coc nén tinh trén dau coc tu ding trong luong bin thin cta két cau bén trén tam déi
trong, ding kich thong thuong ép timg doan coc vio dal (hinh 3.28).
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trén eldin con (noi cd diu chéo 1a gieng dat 1dn)

1. Vi du thue &€ cong trinh 1: cong trinh thay thé moéng mot nhia noi hoi, nha tam.

- Khadi qudt cong trinh v su ¢d: cong trinh nay i ket ciu gach bé 1ong, mong di phién,
dién tich cong winh 1i 408m”. so dé mat bang méng nhu hinh 3.29. Cong trinh bt diu thi
cong 1 thing 9 nam 1980, cusi nam 1981 hoan cong, khi chuin bi nghiém thu ban giao,
md1 phan caa turomg doc trong v tudng ngang trong dot nhién lan chim xudng. dam madng
vong o himg 1én trén. ron khoi khoi teong [ ~6em. Khéi ieong phiin trén gudt hién nhicu vét
nat xién dang bac thang, rong 0,5~10mm. Ve mitt kéo dii bat diu tir diy twong di lén theo
huéng nor lan 1on, ¢6 chéd ndt thing 1én mii. 1am cho 25.5m méng vir tuémg b hu hong.

- Nguvén nhin s cd: theo didu tra. trude khi thigt k& khong o khio sar dia chat Sau
Khi xay ra sur co, qua khao sit bo sung va tién himh dio diat ¢ khu vue mang bi hu hong,
lam ro noi bi Lin nhiéu 1a mot giéng dat sau 4.9m duong kinh khodang 8m (hinh 3.29).
Trong ha la dat 1ap tap ¢d dat sét. rie sinh hoat vi phin 1én |a dat tap thue vat théi rira, o
vao trung thai deo dén trang thii chiy dco, =6 dong bia xuyén N, 1a 5~15 nhit, siic chiu
i ran thip.

- Xur 1y sueca: qua khio =it bo sung, thly rang chiéu siu dudi 4,9m ciaa hé 1 16p et o
tha tromg déi dity vir chat, so dong bia xuyén N, > 100, i lép chong do 1i tuong cla
mang coc.

So sinh may loai phivong dn xi li. ¢d the thue hién duge 1a phuong phiap dam don ginh
vii phuong phip thay thé coc nén tinh vén daun coc Phuong phip dam don ginh con zoi la
phuang phip coc da chin, d& mot phin moéng v khén wimg, dé i trong cua két cau bén
trén thong gua dim don gdnh truyén cho hai coc déng dd chin hoac trén hai mo tu dé.
Phuong phip nay khaong nhimg cin dio ho [6n o trong phang, thi cong khé khin, kho dam
bao an toan. ma gud thanh cing cuo. Dura vio kinh nghicm xnyen vi done coc coa khuo vie
do. thiy rang xuyeén quu 16p dit dap déo véu twong doi dé ding, dén 1ap ¢t so1 tho thi kho
cuyén xuong dudi. Cudi cling dua vio dac diem Lap dat cha ving nay. quyét dinh ding

phuomy dn thay thé coc nén tinh trén din coc
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+ Thiét k& coc:

& Xdc dinh suc chiu tdi cha coc don: dung coc thép &150. Luc can mili coc trong l1dp cét
s0i tho theo quy pham nén tim duoc R, = 2.800kN/m”, khong tinh dén luc ma st thanh coc,
strc chiu tai céa coc don 1a 49,5kN.

e Xac dinh khoang cach coc va s8 coc: sd coc ding cho mot mét dai méng thay thé la:

N+G 30+8
TP T 495

o

=0.77 cay/m

Trong d6: N - Tai trong két cau tic dong lén ddm méng (KN/m).

G - Trong lugng dam moéng va trong lugng trén mat dat ma ddm mdng gianh
chiu (kN/m);

Khoang c4ch coc I/n = 1,30m, tdng s6 coc 12 18 coc.

¢ Xdc dinh chiéu dai coc: dua vao tai liéu dia chat cho thay, cdt cao do mat trén cua 15p
cét soi tho 14 -4,9m, mat ddy cua ddm mdng cach c6t cao do 0,00 1a 0,4m, miii coc ngam
vao 16p dat chong dd 12 0,1m, coc dai 4,6m.

+ Cac budc thi cong coc:

e Cat coc Ong thanh ting doan dai 0,5m, doan duéi dai 0,Im, gia céng mili coc thanh
hinh chdp tron, géc cua chdp tron 1a 600;

® Trong phong dao mot hé dai x rong x sau la 2 x 1,5 x 1,8m, dong thoi timg budc dao
161 16p da phién bén dudi méng, tiép dé trong I6p méng da phién dao moét 16 0,.5~0,8m.

e Trong 16 dat thing ding éng coc ddu tién cé mii. PAu éng coc dat tAm dém thép, trén
tdm dém thép dat tai trong 100~250kN, diing kich ddu c6 hanh trinh 1én hon 50cm, dé kich
dau kich chic chan vao dim méng, nhu hinh 3.28.

e Khéi déng kich dé gia tai, ép tiing doan 6ng coc vao trong dat, diing han dién han chic
gitra cdc doan Ong, d€ ddm bdo vi trf v do thang dimg cla coc. Khi coc xuyén vao 16p cét
s01 tho, phan luc clia nén tang Ién, chi y quan sdt dim méng ¢6 hién tuong chuyén dich 1én
phia trén, thi 13p tic ngling gia tai, hoac t bod hién thi s6 cia bo cam bién do luc quan sat
duge khi sitc chiu tai cua coc don da dat t6i 1,5~2,0 1dn sirc chiu tai thiét k&€ ciia coc don thi
ngimg gia tai.

e Dua trén phuong phdp da néi o trén, ti€p tuc ép ba cay coc xung quanh trung tam pha
hoai clta méng. Sau d6 dong thdi gia tai cho kich trén bon cay coc trén, dé dAm méng tro vé
vi tri cil,

e Trong trudng hop cho ring di loat trir nguy hiém, lan lugt 1ay kich ra, dong thai dé be
tong vao trong 6ng coc, sau khi dim chic, lai xay d4 phién. Sau d6, dung vin khuon trén
dau coc, dd bé tong coc va dim méng thanh mot khoi dé chiu tai trong. Phuong phdp thi
cong thay thé cua cic coc khic nhu nhau.

Sau khi gia ¢6 thay thé, cong trinh khoi phuc str dung binh thutmg, da thu dwoc higu qua
kinh t&€ k1 thuat ro rét.
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2. Vi du cong trinh thuc t¢ 2: Thay thé kiéu coc nha ki tic s6 4 cia mot nha mdy héa chit.

- Khdi quat cong trinh vA sur ¢6: nha may nay ¢ huyén Phuong Tudng tinh Thiém Tay.
Ki tic xd s& 4 1a ki tlic x4 bén don nguyén bén ting, o vao dai dat doc phia trude niii. Toa
nha nay 12 két cau hén hop, 16p dém vai dat, méng gach, mdi ting déu ¢ giang bé tong cot
thép, con cé ddm maong bé tong cat thép cao 35cm rong 25cm. Toa nha x4y vao nam 1984,
dau nam 1988 vi dudng 6ng trén va dudi & ngoai nha bi nit, am cho nén lin udt, lin 1éch
t6i 13,4cm, khién cho don nguyén thir hai bi kéo ndt, vét nit kéo dai tir ting mot dén tang
bén, giang bi kéo dit. mdi hién bi kéo rdi 6¢m. di 1am nguy hiém cho tda nhi.

Tién hinh khao sdt dia chit céong trinh sau sur ¢6 cho thay, nén la hoang tho ldn udt
khong trong lugng cip I1. Chiéu day hin uét 1a 6,9~7,2m, thudc loai hoang thé tich tu nién
dai méi, két cdu ot rac, dudi 1A 16p cat min 0,5~0,6m, dudi nita 1a 16p cudi soi. khong thay
¢6 nude ngam.

- Nguyén nhan sut ¢0: nguyén nhin cha yéu [ chua tién hinh khao sat dja chat cong
trinh, nhan vién thiét k&€ khong c¢é s6 liéu, lam cho bién phap thiét k& khong hoan thién;
thém nita ta chat luong thi cong cic daw néi dudng 6ng nudc phia trén phia dudi kém, 1am
niit dau noi, nude ro ¢l thAm uét nén; nguyén nhan bén trong 1 dat nén thudc loai hoang
thd tich ty nién dai méi, lin khong déu khi gap nuéce, dan dén su ¢ nit két cu bén trén.

- XU 1i sir c6: duwa vae tinh hinh nén cta hién truong nay. do ¢ noi khong sau lam ¢é 16p
cudi 50i ¢6 thé lam 16p dd coc, quyét dinh diing phuong dn coc nén tinh trén diu coc.

Coc thay thé diic sin img doan. Méi doan dai 1,0~1,2m, mit cit 12 20 x 20cm. Miii coc
cha doan coc thit nhat 1am thanh hinh chép, hai diu doan coc chén sin tam thép dé thuan
loi cho viéc han ndi. Khi thi cong thay thé&, diu tién dd bo mot bo phin rong 0.5~0,6m phia
dudi dam mong cua méng cii. Sau do dua theo vi tri coc thiét ke dat doan thai nhat. dung
kich SOOKN ép dau coc, 1ay trong lugng ban than cua dam méng va két ciu bén twén 1am he
thong phan luc. Sau khi coc ép vio trong dat duoc !m tién hanh han néi coc, han kin bon
xung quanh dau coc. Chiéu sau ép coc diing hai phuong phip khong ché, d6 ta tién hanh
khong ché cat cao do vi dp lue. Chiéu sau ép coc yéu cau miii coc dat téi mat trén cua ldp
so1 cudi hodc it nhat ngam vao 16p cit 30~40cm. Ap Iuc yéu cau dat trén 320kN. Siic chiu
tai coc don theo thié€t k& la 160~180kN, nghia ia hé s& an toan dat téi 1,8~2.0.

Sau khi chicu sau ép coc dat yéu cau thiét k&, thdo dd kich, khe ho gitta dAm méng va
dau coc dung 6ng thép lién ¢ duong kinh 159mm da. didu tén ong thép hian tam thép 20 x
20cm. dau dudi hin chic véi din coc, sau dé do bé tong boc kin éng thép va dau coc, hinh
thanh mot khéi véi khai xay gach hai bén méng. Tai trong cia két ciu bén trén thong qua
dam méng beé tong cdt thép truyén 1én coc, sau do truyén vao 16p cit hodc Idp so1 cudi. Xur
[T su c6 nén ctia cong trinh nay ding tat ca 80 cay coc thay the, chin td) trong cla két cau
bén trén 13 12,2 MN, sau khi gia ¢6 khang con phit hién lin. BS tri mat bang va mat cat
coc thay thé& nhu hinh 3.30.

I1. Coc nén tinh trén than coc

Coc nén tinh trén than coc 12 loi dung mady nén tinh ¢d chat tai lam phan lue, thong qua
hé thong dp luc dau ép timg doan coc diic sin vdo trong dat, diung vira sulfur dé noi dau
coc. Lay mot vi du cong trinh thue ¢ la cong trinh ki tic xa cua Sa Thi dung coc nén finh
trén than coc d¢ thuyét minh.
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- Khidi quat cang trinh va su co: nhi ki tic x4 nay 6 1ang, k&t ciu hoén hop, mong bang.
chon sau 1.0Sm. Sau khi xay dung xong, chénh léch lin cua diem A va B |4 25cm. cia diém
B va C la 1d4em (hinh 3.31), lam cho mar teong bi niat, anh huong dén sir dung.

- Nguyén nhan su ¢6: gua khao sdt do dac bo sung cho thily, phia dudi gée tay nam kep
lop bin ddy 3~4m (hinh 3.31) chua duoc xu li, do doé dan dén lun khong déu, lam cho
tuong bi nit.

- X ly su e6: qua khao sit do dae cho thay, phia dudi mar dac 1,3~1.8m la 1ép dar dap,
dudn do6 Ta lop dat sét day 3,50~5 40m. Dua vio tinh hinh cua nén, chon dung phuong din
coc nén tinh trén than coc. Hai phia cda méng bang ép coc bé tong cot thép duc san 20 x
20em. coc dai 4~8m, luc ¢p coc kKhong ché khoang L6OKN, Diu coc bo iri dam ndi va dam
ngang, chong dd tai trong bén trén (hinh 3.32). Sau khi ép coc, chénh léch 1an gita cic
diem A, B. C tang 1&n 10%, sau khi hoin cong, dé 1an luén 6n dinh, stc dung binh thuéna.

Hinh 3.30. So dd thay thé kién o
U mal Kt va
. S50.da bo v mal bang coc thay the,
H. Ban vé mat bing mong cii,
. Sordo mat ¢l thay thé kidu coc.
1. Lap dém voi cit: 2. Dim mdng bé tong
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1. Coc nén tinh kiéu thanh neo
L. Nguyeén I coc nén tinh kiéu thanh neo

Coc nén (inh kiéu thanh neo 1a lgi dung thanh neo gdnh chiu phan lue d€ ép coc Dau
tién duc 16 coc ép 1rén moéng sin ¢d bi thay thé, dong thoi chon thanh neo. Sau d6 bé tri gid
phan luc va kich, dimg coc ¢6 mat car Ia 20 = 20cm. mot doan dai 1,5-2.0m timg doan ép
vao trong 16 ép coc (hinh 3.33). Thang thudng ding viia luu huynh dé ngi coc. Néu hre ép
coc dat 1.5 lan stic chiu tai thiét ké cia coc don, chiéu dai coc dat quy dinh cua thiét ké. thi
co thé cho la di dap tng yéu cdu. Trong trudng hop khang ha (i, 1ap téc neco ¢6 dinh moéng
va coc. Tire la sau khi duc xénm va ita sach mat trén, mat bén cua ddu coc vi vich 16 cua 16
ép coc clia mong von ¢é, ding bé tong truong no déng ciing nhanh cing dé cho méng va
coc. Sau khi bé 10ng dat cudng do, ngay lap uic coc ca thé ginh chiu tai trong bén irén, kip
thei ngan chan lin khong déu cia cong trinh, nhanh chéng dat duoe hi¢u qua thay
thé mong.

2. Bién phip kv thuat thi céng chinh 3

- Thanh neo chéng nho: thanh neo
chong nho la ding vira époxy 1am chat
dinh két, chon thanh nco trong maong
bé 1ong ¢ot thép di khoan. Chiéu siu

chon thanh neo biang mudi lin duong
kinh thanh neo. Thanh neo ¢ thé diing 2= l—y
hinh thic thanh thing tron ma phin = ﬁm =
dau dap tho hoac han thém dai cot S
thép. cang 6 thé diing thanh neo xoin.
Ti 1é vita époxy va yéu cau ki thual th i i i
cong ¢é thé xem "Quy trinh ki thudt : le)
vita ¢poxy neo ¢o dinh chian bu léng”
(quy pham Bé luyén kim 101-78). Fr

- Lue can cua coc nén 1inh: khi coc
ép vao trong dil, ddu tién cin khic Hinh 3.33. Serda lam viée coc nén tinh
phuc luc cin coa dar doi v xung - hidu thak i
quanh thin coc va hue can mai coc, nhu o d? lé.t.i.p o Vv “?i Wiilhh ot
hinh 3.33/. i ' f'z.. SL‘T do [thT bl €p coc va thn hic.

1. Vi epe: 2. Lo épcoc: 3. Thanh nco.
Do tic dong ¢p dit cua coc ép, tronyg 4. Gid phin lye: 3. Kich: 6. Tén dién. 7 Mong

pham vi nhat dinh xung quanh coc xuat

hién khu vue déo sét. hue dinh k&t cda ¢t bi phd hay. dp lue nuoe khe rong 1rong dat ting
lén, cubng do chiong cit coa dit gidam xuong, tir d6 lim cho Jue can ma sat thianh coc gidin
suong 1o rél. Coc nén tinh thunh neo chinh L loi dung dac tinh nay, dung dp lee teong doi
nho ép coc dén 16p din wemg dii siu Theo thal gian, dp lue khe rong caag dan mat di,
cuomyg do chong et cta dil efing dan din tdng 1én, do dé he cian ma sat thanh coc cling s¢
lang 1o rél. V1 ovdy. kKhi ép coc khang nén dimg gifta chimg, néu khong thin gian dimg L
qua Liu mi Tam cho lue cian coc ép tang len. Kho Gép tuc thi cong,
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Sau khi coc ép dén c6t cao do thiét k&, cung véi su kéo dai cha thdi gian ngimg, luc can
khoi déng cla coc ép nang cao mot cach tuong déi 16n. Tai liéu thi nghiém cho thdy, thdi
gian ngung trong 18~48 ngay, ti 1& luc can khai dong truGe va sau thoi gian ngimg la
1,27~1,77. Cho nén, luc ép coc dat td1 1,5 lan tai trong thiét ké cua coc don, lai qua tho
gian ngig nhit dinh, sitc chiu tai ctta coc s& duge tiang én, néi chung do an toan ¢6 thé dat
t61 2,0, hoan toan c6 theé dip ing yéu cdu thiét ké.

Sau khi luc ép coc dat t6i 1,3 14n suc chiu tai thiét k& cha coc don, trong di¢u kién khong
ha tdi, lap tic dung bé téng déng cing nhanh d6 thanh mét khéi, khong dé coc vi ha tai ma
c6 co hoi hoi phuc tro lai, khién cho dat xung quanh thin coc va trong pham vi nhat dinh
duéi miii coc hinh thanh vimg dp luc nén trude, Coc dp luc nén trude nay can bang vdi tai
trong bén trén, déng thoi c6 thé 1am cho méng héi phuc trd lai mot chil, tir d6 1am gidm di
ap lyc cua ddy mong doi vai 16p dd coc ci, thong qua coc truyén tai trong bén trén dén 16p
dd coc tuong dai 10t & bén dudi. Ngoai ra, nd con gidp diéu chinh chénh léch lin cha cong
trinh.

3. bac diém coc nén tinh kiéu thanh neo va pham vi dng dung ctia né

Thuc tién céng trinh cho thay, coc nén finh kiéu thanh neo ¢6 rat nhiéu mu diém:

@ Khi thi cong khéng ¢é rung dong, khong co6 tiéng on;

@ Thiét bi thi cong don gian, thao tic thuan 10i, chuyén dich linh hoat, ¢6 thé thi céng
trong diéu kién hién trudng va khéng gian hep;

® Trong qui trinh ép coc, cé thé do dugc chiéu sau xuyén xuéng dat cta coc va luc ép
coc, lam cho nhan vién (hiét k& viing tam, dong thai sau khi coc ép xudéng c¢é thé nhanh
chéng ngan ngira hin khong déu cta cong trinh, cé nét doc ddo riéng dai véi cdu chita cong
trinh nguy hiém,.

Coc nén tinh thanh neo ¢6 thé dung gia ¢& nén céng trinh méi, cii vi thay th& méng,
dong thai ¢6 the ti€n hanh xir I cong trinh trong diéu kién khong dimg san xuat va khong di
chuyén. Dac biét 13 trong uwdng hop cong trinh ddy dac xung quanh cong trinh méi xay,
cong cu 16n khong vao duge hién trudng hoac khong cé cong cu 16n, nim dugc phuang
phdp ndy ciing c6 thé thi cong cong trinh mong coc. Phuong phédp ndy con ding thi cong
xung quanh nha mdy ¢é mday mdc tinh vi, déng thoi cling ¢ thé dung chifa nghiéng
cong trinh.

4. Vi du thuc t& cong trinh 1550 @

Nha khung mot tang ciua

phan xwdng chuyén hudéng 1 4l
cua doan toa xe dudng st O— —r= = .
dung coc nén (inh thanh nco . Gmcheplin
cua gia cnuyén huong

thay the. ®- ‘

- Khdi quat cong trinh va W
su c6: khau do gian xuong Buong cong lun
nay {a 24m, co bé tri hai cau
truc dam don 5 tan. Ding két Hinh 3.34. D¢ hin do tnie 18" ctia cong rinh
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cdu diy khung beé tong c¢or thép, mong hinh céc bé 1ong cot thép. dudi la coc bé tong col
thép dic san 300 x 300. B vi mong coc chua xuyén qua 16p dit dap, hon nita nude ngap
sih ra 1in khong déu, khién cho tuwomg dau héi phia dong vi phia 1y nit nghiém trong,
mong coc ¢ua hai diu tudng bac nam ciing lin 6 rét, nhu hinh 3.34 va inh 3.35.

- Nguvén nhan sur ¢é: cong trinh niy nam & vang dat déip, chiéu day [6p dar dap day 1di
14.20m, tinh déng déu vit do dic chic déu rat kém. Khi thiét k¢ mong coc khong nhimg
khong xem xét anh hudng bit 1gi cua lue can ma sdt am caa it dip doi vai sdae chiu tai coa
coc don, nguge lar xem xét tac dong luc can ma sat duonyg cia dat dip, hon nita mang coc
chua xuyén qua lép dat dip. vao |6p dat ¢ lai gap nude tham udt, tr do it nhién taw thanh
SUCO nén.

- XU li su co: qua so sdnh H—/l—\
phuong an quyét dinh dung -

phuong phip xtr 1i thay the e = : ;ft}:ﬂ:ﬂ |
coc nén linh thanh neo. Sau 8% —— ' _‘?E*"'

khi tinh todn, mdi mot mong am - lr—_hlg

coc doc lap dudi wing phia - g1§'1 i s e [
bac, phia nam cin tang I‘hf‘!’ﬂ o5 § |'oi;_L ;_t._-_é‘g 20
6 ciy coc. Do sy han ¢hé cua ‘

vigc bo tri mong va coc o, é é
coc ép tang théem déi hoi bo

tri dai coc vai bo ¢ hai phia
mong cu. Vi thé phai duc lop
cot thép dudi cua mong ¢t, han vai cot thép cua diu coc vau bo, dong thai duc xom mong
ci dé bé tong mai va bé tong ca lien két mot cich chic chan, Nhu viy co the lam cho coc
€p sau v mong ca thanh mat khot cung chiu lue, nhur hinh 3.36. Thanh neo cd dinh dinh
ket bang vira époxy. Lap diu coc dang bé tong treong na madc cao. Cong trinh nay sau khi
Al 11 thay thé coc nén tinh, 1in on dinh, hiéu qua 161,

Hinh 3.35. Tink trang nut cria ticemg cddn har pheee deng

3.6.3. Thay thé coc ding va coc nhoi

Pham vi phit hop cua thay thé coc thir trude vi coc €p ¢ han ché nhat dinh. dac biét
trong nhimg trudng hop dudi day khong nén dimg coc thu trude va coc op:

(D Neu ang coc phai xuyén qua lop dat ¢ chudng ngai val;

@ Néu cong (rinh bi thay thé wuong ddi nhe, hode di¢u kién két ciu bén rén kém, khong
thé cung cap phan Iee phi hop cho kich;

@ Neéu coc phai bé tri rat sdu, chi phi cing cao. Trong nhimg trudng hop niy phii xem
xét ding thay the coc dong hode coc nhér.

1. Thay thé coc dony

Coc dong la mot trong nhimg plvong phip thay theé ¢d thé chon trong trudmy hop ¢
dicu kien diong coc. Nhung ding phuong phip nay thuong chin su han ché cta ban than
cong Irinh vii mor trugng xung quanh. Boi vi miay moc dong coe doi hoi hién trudng cong
trinb cung cap mot khong gian du rong. Piéu do trong khu vue quan the kién tric day dac
thiromg kho duoc dap ang. Ngodd ra, cong trinh ché duoe xur i phédn lon & trang thar hu
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hong, chan dong cla dong coc thuémg dua dén nguy hiém cho bin thian cong trinh va nha
cua xung quaith do. Beé quyét dinh tét vin dé niy, nudc ngoai di ding mdy déng coc loa
nho dong coc bé téng cot thep hoac coc thép hinh chir I Vi du nhur dung bua hoi loai nho
dong coc dng @76 1ién hanh thay thé cong trinh, higu qua thue t¢ thu duge teong doi 16t

Hinft 3.36. Sodlo Dy o coc ép banyg thay thé coc nén tinh thaniy teo

a. Giu ¢0 moéng tuong diu hdr phia b Gia ¢0 mong coc dudi hrding
dong, tdy va b tri vi tri coc phia bic, num vi ba tri vi tri coc
1. Viui coc mong cii; 2. Bin giacdy 3. Lo 1B coe vid bd gia co; 2. Vit coc cua mang ci:
chira sin dé ép coc; 4. Tuang diuw hoi ci: 3. Bu long thanh veo; 4. Lo ép coc duc trong mong
5. Dai méng coc cb; 6. Bé tang né dé suu,  ¢0; 5. Lo ép coc chira siin cua din; 6. Mdng ci,
7. Coc bé 1ong cot thép dic san mai ép. 7. Dai bé tong d6 Jan mor. 1an hai: 8. Coc mdi ép

' Baa nong €ac shEng chan ding

Da anyg sud!l truoc
Coc dng thap e
Mg 0

Coe gd oh b muc nar

Hinh 3.37. Coc ong thép loai nhao fHinh 3.38. Cor onyg thép low nho
HEn hanli they the wicng o tliay the mcmy iy hatn

Flinh 3.37 I truong hop ding coc 6ng thép loai nho tién himh thay thé mong nha v thao
e o fiéi truong (e licn cua Cong ty ABY vt Cong 1y MCT Thuy Diény. U diém cua loai
coc niy i tinb thich tng manh, linh hoat co dong, €6 (hé thi cong nong nha, dong thai thao
tic don gian. chan dong nho khong iy anh huong. Tiong luong bia hor dong coc nho hom
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40kg, mot ngudi co 1he thao tic, hai, ba ngudi phdi hop hoac ding o tay hé ro. Than coc
la 6ng thép 276 x 4. ngoii Li 1dp son polyme, déng theo timg doan, lién két bang ong ndi.
Hinh 3.38 la coc ong thép loai nho ding thay thé méng ting hiam.
Hinh 3.39 14 so d6 clu tao coc ong thép loai nho. Sau khi hoan thanh gia cong cau kién
than coc va n6i dau, vin chuyén dén cong truemg sic dung.

——————— —=—
| Dal coc !

t
| . ! :
i | Mghiérg vé i -

Chid phia trige NoFiig v g, St
Shiga =20 chan

Tarr nip 4 dua theo tinh 1040 P TS 30

Thar coc dnyg @76~ 4
Agodl son op 5N pdiyme

-

Bam wid xi miing

Ging 18nq thig
trang warm 1 dau a4
/
| dp som phly me
Tnan coc
Hinh 3.39. Sodis voin rao Hinh 3.40. My dang coc loal nhio

cac any thep lowr ple ity trane nik

1. Ma coc. 2. Hop khong ché. 3. szlg din,
4. Bom dau; 5. T 6. Baa dong coc sip lue dau,

Diu coc dd dan beé 1ong. nai véi ot chiu Gl cua cong trinh cii. truyén Lai trong bén trén.
Dé nang cao kha nang chéng di, cot thép tmg sudt irude cang san duoe bo ti theo hai
hudng trong dii, da didp ang yéu ciu thay (hé.

Naoi 1a, miy dong cou co nho eiing da nghién ciu che tao thianh cong, dong thii duoc
dimg 1rong cong inh. Hinh 3.40 13 miy dong coc loai nho Kiéu bang chuyén 1 tan chuyén
de dimg tong nhil (e hiéu cua comg G- Tuoson Singapo). No phi hop vér cong inh thay the
cd chiéu cao br han ché Mdy dong coc niy cao 2,6m, rong Ldm, dii 2,0m. téng trong
Lirong 13 2.1 tin, diing bua dong coc diézen, tam bia nang 1.0 tan, tong trong lugng biia li
[.3 tdn. hiwh rinh cuu buaa 1o 10-60cm. 56 nhit baa trong mot phat la 20-440 nhat, cong
sual dong co dién 1o 206W, biia dong coc ¢d thé thuo tic dién khién tr xa. Phi hop vdi
dong coc thép va coc gd @100~150mmm, hode coe be ong ¢ot thép vuong 100 < 100mm.
[25 % [ 25mm.

. Thay thécoc nhoi

Cong nang cua thay thé coc nhoi vi coc dong hean twin nlne nhau. ching déu dua vio hé
thong dam dé hoae dii coc gdc trén coc dé do cot viv tudmg bi thay the. Diem khie nhau vii
coc dong L phuomg phap ehé tao coc khie nhau,
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Coc nhéi diing cho céng trinh thay thé, dira theo phuong thiic tao 16 ¢6 thé chia thanh
coc nhéi khoan xoay tao 15, coc nhéi khoan trong nuée. coc nhéi dao 16 thi cong, coc nhéi
chim 8ng, coc nhdi x6i tao 16, coc nhdi md réng ddy, trong dé tuong d6i phd bién 1a coc
nhéi khoan xoay tao 16, khoan trong nudc, dao 16, chim 6ng. Cic coc nhéi ¢6 phuong phép
tao 186 khdc thuong it ding vi sit han ché ctia dién kién cu thé & cong trinh ¢6 su ¢6. Trong
muc nay chil yéu gidi thiéu ba loai coc nhéi trén. Sau khi tao thanh loai coc nay can phai
them dai coc hoac ddm d& trén dau coc, déng thoi lién két v6i méng cii dé ganh chiu tai
trong bén trén.

{. Coc nhoi khoan xoay tao 16:

Coc nhéi loai nay 12 ding mdy khoan xoay tao 16. Ding déng co dién lam chuyén dong
cin khoan cta tat ca cdc tam 14 xoay vd mili khoan. Cling véi su chuyén dong cua cin
khoan ciia cdc tdm 14 xoay va mii khoan di khoan vao trong dit, déng thdai cat khéi dat, dat
vun chuyén dong theo cdc tam 1d xoay va tu dong ddy ra ngoii 16. Dua theo yéu ciu chiéu
siu tao 18, can khoan kiéu tam 14 xoay c¢d thé néi véi miii khoan theo timg doan. Pudng
kinh tao 16 cé thé dat 300~400mm, chiéu sau c6 thé dat t6i 8~10m. Sau khi tao 16, dat 16ng
c6t thép, truc ti€p d6 bé tong dé thanh coc. Coc nhéi khoan xoay tao 16 phut hop vdi dat sét
déng chat va muc nudc ngdm tuong doi thap. Néu muyc nude ngam rit cao, cdc tdm 14 xoay
khd thai dat ra, lai do han ché ctia duong kinh 16, ma khé dod bé tong trong nuéc.

Ciéc coc nhéi khoan xoay tao 16 di tmg thanh céng diing cho cong trinh thay thé g ki ic
x4 vién thi€t k& cong nghiép H6 Bic, tram bién 4p 500.000V Quan Son va gian xudng thi
nghiém cua vién thiét k& gang thép Vi Hin, déu dat dugc hiéu qua mong muén.

2. Coc nhéi khoan trong nudc

Coc nhéi khoan trong nuéc la mot loai dilng tuong déi nhiéu trong céng trinh thay thé.
Bai vi cong trinh thay thé trong do thi thudng tién hanh xit Ii thay thé & khu vie nha ¢ xung
quanh day dac va hién trudng hep, mang ludi duong éng ngdm boé tri ngang doc. xe ¢6 vit
ngudi di lai nhiéu, ma yéu cau xu 1i thay th€ trong diéu kién cong trinh ¢t va cong trinh gén
ké han ché khong chiu anh huong ciia chin dong, nha mdy khong dimg san xuat va cic ho
dan khong phai di chuyén. Thiét bi coc nhdi khoan trong nuée ¢ dic diém la sir dung linh
hoal, thao tidc don gidn, khong ¢6 chdn dong, ma coc khoan nhdi trong nudc ¢o siic chiu tai
Ion. do vay thuong dugce sir dung trong céong trinh thay thé. Khuyét diém chit yéu cda né 1a
cé nhitng khdé khin nhat dinh trong viéc van chuyén bin nudc.

- Cdc budc thi cong

+ Sau khi dua vao vi tri mdy khoan phai viing, diing cdc ném thép dé ¢6 dinh tam thoi.
Pong thai trén can khoan gid d& coc dinh dau kich thude khdng ché chién sau cu thé, dé
thuan loi quan sdt va ghi chép trong thi cong.

+ Sau khi khoan, chiéu sau 16 khoan phai dat duge yéu cau thiét ké, déng thoi 1am ot
cong tic don sich 16 khoan.

+ Kiém tra chat luong tao 16 va ghi chép nhat ki thi cong. Sai s6 cho phép clha dudng
kinh coc 1a + Scm, sai s6 cho phép cta do thang ding 12 1%, chiéu day cho phép cua cin
lang ddy 16 1a 30cm (coc ma sét) vd 10cm (coc chdng).
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+ Long c6t thép 1am trudc theo timg doan, méi doan dai 5~8m. Néu d6 bé tong trong
nuée, kich thudce thong thuy duong kinh trong cua 16ng c6t thép phai 16n hon dudng kinh
ngoai ddu néi 6ng dan 10cm trd Ién. Khi van chuyén 16ng c6t thép phai tranh bi van hoac
cong. Ha 18ng c6t thép phai diing vi tri 16, ciu ding dua chac ha xudng tir tir, trdnh va cham
viio védch 18. Sau khi dat dén c6t cao do (hiét k&€ ding éng thép ¢ dinh tam thoi va do chiéu
day 16p bao vé dinh dat. Ding han dién dé néi 16ng cot thép. Sai s6 cho phép ché tao long
c6t thép véi thép chii 1 £10mm, khoang cich dai c6t thép £2mm, dudng kinh l6ng c6t thép
+10mm, chiéu dai 16ng +100mm. Sai s6 clia I6p bao vé khi dé bé tong trong nude +20mm.
néu khong phai [a do bé tong trong nude +10mm.

+ C6t liéu tho cua bé 16ng ding dd dam, dudng kinh hat khong duge 16n hon Scm. Cot
liéu nhé dung cdt vira, cdt the sach. Cap phéi clta bé tong phai phit hgp véi yéu cau mac
thi€t ké&. Lé khoan kiém tra dat yéu ciu, déng thdi sau khi cau dat 16ng c6t thép phai nhanh
chéng dé bé tong. Trong qua trinh d3 phai dung roi xdc dinh cao do d6 bé tong. dé kiém tra

“chat lugng d6, dong thoi 14y miu thi nghiém tai thuc dia dé dang cho thi nghiém nén.

+ Sau khi coc du tudi, duc 16p vita trén diu coc khoang 30cm, khi 16 ra 16p bé (6ng mdi
dic chic thi lién két voi dai coc.

- Vi du cong trinh thuc té& |

" Su ¢6 méng nha xudng ctia mot nha midy ¢ Vi Hin diing thay thé coc nhéi khoan
trong nudc.

+ Khdi qudt céng trinh va sy c6: kich thuée mit biang cla gian xudng nay la 36 x 36m,
khoang cach cot 13 12m, bén trén két ciu khung bé tong cot thép, gian rdng bung 12m va
panel, bao bang tudng gach. Thiét k&€ ban ddu fa gian xuéng san xudt hai ting. Sau khi xay
dung xong vi md rong san xudt da coi 1én tAng thit ba. Theo d6 1a xuat hién lin khong déu.
Tai trong méng cot gilta 16n nhit, sdt mot bén méng lai ¢6 ham phong khong va dudng di
qua (hinh 3.41), do d6 lun dat toi 52mm. dé lin chénh nhau ciing tang lén theo, thém vao
két cdu nhay cam, 1am cho nit rat nhiéu noi. Bién dang van pha hoai cot gifta cua ting mot,
mat dat lin xudng rd rét. Cdc thanh cha dan chinh va phu cta cde ting déu ndt tuong doi
nghiém trong, ndi chung chiéu rong vét nit trén Imm, 16n nhat (6i 4mm, vét ndt phat trién
rit nhanh. Vét nit 16n nhat twong trong t6i lem, khung cira bién dang, nguy hiém cho ket
ciu va anh hudng cho viéc sir dung san xuat.

Tinh hinh chat lugng dat hién trudng nhur hinh 3.41.

+ Nguyén nhan sir ¢6: tir dac diém chdt lugng dit, tdi trong VA tinh hinh thiét k€ thi cong.
tim rd nguyén nhan su c6 la:

@ Ti 1¢ 16 réng trong dat nén twong doi 16n, chi s6 chay tuong déi cao, tinh nén lin
twong doi cao, suc chiu tai twong dét thiap, ma dp luc ddy mong da vuot qua tri 5o thigt k&
cua suc chiu tai nén;

@ Lop dat diap diy 2,8m. dudi diy méng c6 cho van con dat dap;

® Trude khi xay dung corg trinh niy, noi day da xiy dung ham phong khong va 16i di.
cOt cao do ddy moéng clla nd ka -5,0m, ma cét cao do mit diy méng cot bén canh cuia cong
trinh nay 12 -3,30m, khoang cdch rit gan nhau, chua ¢é xur )i thich déng;
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@ Két clu cong trinh niy rit nhay cam, mong Iin khong déu lam cho ¢dt, dan v naimg
nut it nhanh.
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Hinh 3.41. Mdar car dic chat cong nink
L. Bat dap tho cong: 2. Dat sér, déo; 3. it set bol, deo mém, 4 Dt sét, déo mém:
5. Bar set bol, deo mém; 6. Bat ¢d bin, déo chay: 7. Dat sét bol ¢o bim, deo chiy.

Mong cad auniy Gho

krang godl nha so | .
e Mong coc dang ca koang hen ket
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Hinh 3.42. Serdo plucony an
thev the mdne oo of womu

I. Lién kél din coc vitcol gitia cu Hinh 3,43 Sercloonidt Dvge vie ot it v otene
nhi xuemg: 2. Thay the cowc nhai coc ke 1licd coc Ko Ve nvoni

Tod nhi ki toe xi cd: 2. Cor kbung long npoai.
it dap va dicd <et cd ban, 4 Bt et 50 Coc nhan

E2350mm khoan dudi nude; [
3. Mong cat e, 3.

+ Xur i st cd: von nguyén nhin su co, dong thoi vai viée diang bien phip gia co ket cau
thép dai vai kér cau bén trén, dau tign xem xEt s i thay the khian cap dés v bon mong col
o gitfa gian xuwong. Do gid trn san xuat cua phan xuang nay ral cao, phia nhi miy yeu cau
tucn hanh gia cd thay the trong 1inh himh khong duoc dimg san xuin. Cool cing quyél dinh
ding phuong dn thay the coc nhai khoan dudi nude. Cich L cu (he it trong dai sang
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cho méng coc gdnh chiu mot cdch chéc chin, xung quanh méi méng cot bs tri 9 cay coc
khoan nhéi, dudng kinh coc 12 550mm, coc dai 15m, bé tri dai coc toan khai va lién két véi
chan cot cii da duge danh xdm, ding dé ganh chiu tai trong két cdu bén trén, nhu hinh 3.42,
Sau khi thay thé, liin 6n dinh, san xudt sir dung binh (hudng.

- Vi du cong trinh thue & 2

Mot ki tic x4 coi ting o tinh H6 Bic dung thay thé coc nhoi khoan dudi nudc.

+ Khdi quédt cong trinh: (0a nha ki tic xd nay 1a hai ngoi 3 tang két cdu gach-bé tong,
mong bang xay dd, chat lugng thi cong cong trinh nay kém, st dung 1au ndm da cu. Toa
nha & bén canh ao, chat dit cia nén khony déu, dudi mat day méng 1a ddt dip ct va dat sét
lan bun, day 2,6m, sic chiu tdi 12 100~130kPa; 16p nim duéi 1a dit sét, sitc chiu tai
1a 300kPa.

Toa nha nay tir 3 tAng coi 1én 7 tAng, qua tinh todn thay rang, kha nang chiu tai cua két
cau cli bén trén va sitc chiu tai cua nén déu khong thé dip ding duge yéu ciu ting thém 4
tdng. Cong trinh thay the thém ting nay doi héi tién hanh trong diéu kién khong di chuyén
nhimg ho van dang & day, dong thdi can trdnh vi stta chita ma xuat hién lin hoac mit két
cdu bén trén. Ngoai ra, vi hién truong thi cong ci hep, dudi dat con chon cac duong 6ng
nude. Thém nia, két ciu bén trén ding thém hié théng khung bao ngoai thay the. Vi viy,
mong str dung phuong phdp gia c6 thay (thé coc khoan nhoi (hinh 3.43).

+ Tinh hinh thiét ké va thi cong: cot khung thiét k&€ mdi dp sit véi mat twong. dudi moi
cot bo tri 3~4 ciy coc. duong kinh coc ta 500mm, coc dai 8~15m, stc chju tai cia coc don
la 450kN. dai coc ki€u dam. Coc dudi cot khung ¢6 cai sat voi méng twdng, cach nhau
33cm khoan 16 tao coc, ¢6 coc vi mong tudng cii hoi 16n, sau khi duc bo khdi dd xay ¢ mép
mdi tao duoce coc.

Dua theo tinh hinh chat dat 1an Jugt dung khoan kho va khoan uét tao 16. Doi véi nhitng
doan ma chat dat tuong doi t6t va vich 16 ¢6 the dung diing duoc dimg khoan xoay kho, dé
bé (ong true tiép: déi véi nhimg doan ma chat dat tuong doi kém va vich 16 khong thé tu
dung ding dugce, ding khoan udt dudi nude tao 16 va do bé tong dudi nudc.

+ Hiéu qua va danh gid: phuong én thay thé nay chiu lue 6 rang, sau khi xuw 1i thiét ké
kién trac lam cho két cdt mdi va ¢l két hop lai ddng thdi ndi hai 10A nha thinh mot khei,
an toan tin cay, ddp ung yéu cau st dung ca dan v phit triién do thi. Qua thi cong can
than, dam bao chat lugng cong trinh mong coc, stic chiu tdi 161 han cia thi nghiém nén (inh
coc don lan lugt la 1.800. 1.600, 1.500kN, dip (ng yéu cau cong trinh nang tang, thu dugc
thang loi.

Phan tich hiéu qua kinh t& ki thudt niang ting niy, gid thinh nhi nang ting cao hon moét
chiit so voi nha thong thudng. nhung tiét kiém duge chi phi dat dai, dip Wing yéu cdu nang
tang trong dicu kién khong di dan. Bong théi cling giai quyct viin dé thi cong trong hién
truong chat hep & quan thé kign nic day dac.

3. Coc nhoi dao thi cong

Coc nhdi dao thi cong a dimg nhan cong d .o dat, dong thoi ding tdi chuyen dat ra, sau
khi hinh thanh 16 coc dat [6ng cdt thép va d6 be tong dé thanh coc. Uu diém coc nhéi dio
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tha cong la dung cu thi cong don gian, thi cong thuan loi. co déng linh hoat, dién tich lam
viéc nho; ¢é the truc tiép kiém tra chit dat. lim sach ddy 16, dé ding dém bao chat luong;
kha nang chiu tai cla coc lém, kinh t¢ ki thudt hop li, phit hop diéu kién trén muc nirdc
ngdm va chat dat kém thdm nude. Neu vich 16 khong thé ty dung dung ducc, phai xay gach
hoac do bé tong gilf vich dé trinh do vich

Két hop vdi vi du thue t¢ cong uinh dang thay thé coc nhéi dao thi cong mot truomg
trung hoc tinh H6 Bac dé thuvél minh.

- Khai qudrt cong trinh v su ca: nhi hoe nay 1a k€1 ciiu gach-bé tong 3 ting. moéng bing,
nam tromg khu vue dat truong ng. Vi rdnh thodt nude mat bi 1o 1, nude thim vao dudi dat
lam udt nén, khién cho chan twiong phia dong nit nghiém trong, ting dudi rd rél nhat, nt
rong trén lem, vi giiing trong thiét ke chiac chin, ndi phir trién dén ting hai da yéu di.

- Nguyen nhan suco: dau phia dong cua nhis hoe nguyén L dit dap cua ao nude, dat wi
x0p. bén dudi 1a dat ruong ng Khi thi cong chua xii 1§ tnét dé Jdit dip ¢ ao nude, mi thiét
ké chi la hoi thay doi moéng. sau thém, rong thém, khéng ¢o bién phip ngan nude. Réanh
thodt nude mat L ap sat chan tudng, dong thi to i, vi vay lam cho nén co gian khong déu,
khién cho chan wong phia dong nu
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- Xa lisireor dua vao dieu kien cu the viv die triimg chiit &t coa cong uinly, dé dim hio
nha hoc an toan su dung. quyct dinh ding phueng dn thay theé coc nhér dao dir. Doc theo
hai phia trong vi ngodu cia mong womg nat xu i thay the bimg coe dao 10 tha cong, ¢ noi
niit nghiem trong phia dong bo ti thém col vich be ong cat thép (hinh 344, dinng cot thép
neo lien Ket v giang o ting hai d¢ chong Ao i trong bén trén, truyén tr col dén coc dio
16 Khoi tieomg mrt o tiang mor chén bing vira époxy. trong lugmg ban than gua giang truven
xuong coc dho 16 Buong kinh coc dio 1o 1 O, viich bio v¢ bang sacl: xdy ap nita vien,
duong Kinh thong thuy cua coc [y O76m, ddy coc ma rang cuc ba theo veu can thiet ké. eoc
san6m, do be tong C13. Cich L cu the nhu hinh 3.45. Sau Kh s i thay the khoi phue s
dung bhinh thuong
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4. Coc khoan nhor mo rong ddy

Coc khoan nhéi me rong day la iing dung mdy khoan 181 dd ap luc diau loai nho do nha
miy co khi mo Trung Quéc san xudt, sira mai khoan vi can khoan, dudmg kinh 16 khoan 1a
400~500mm, dudmg kinh ddy md rong la 800mm. déng thir ding thit bi don gian do bé
t6ng dudi nuéc 1ao thanh coc, nhu hinh 3.46, 3.47 (tai li¢u cua cong 11 thi cong co gidi 5o
thuy dién tinh Quang Pong). Chiéu siu khoan 1d tdi 20m. Sie chiu tai cho phép cua coc
don & S00~-800KN.

Hinh 3.46. Sodo khoan 1o Hinh 3.47. Conge cudé he tong don gidn
l. Miy khoan XU-100; 2. Mai khoan; 3. Cin 1. Hai ton dién 1t 2. Gid miy don gian; 3. Phéu:
khoan Z42; 4. Ong bio vé; 5. Gii da. 4. Ong dan 21200; 5. Giu xic bé 1ong.

-Un diém cua coc khoan nhéi mo rong diy: vu diém cia coc khoan nhdi mé
rong diay la:

@ Miy nho, phi hgp thi cong ¢ hién trudng hep;

@ Khi khoan 16, khéng anh hudng dén cong trinh bi thay the, ¢o the khoan 10 sil ngay
twong ¢ Shcem, phichop vii cong trinh cai tao ma rong;:

@ Khoan 16 khong gy chin dong, khang anh hudng déi véi nhiy & ben canh;

@ Khoan 16 ¢6 thé xuyén qua lop it trong doi diy dul 161 1op d& trong déi 16t, dong
thot sau khi mo réng diy coc, sire chiu i cla coc don tang len,

® Chi phi cong trinh nho, hign qua e loai coc nity trong cong trinh thay the rit ro et

- Phuong phap thi cong

+ Sauw khi xidc dinh vi i coe, dio chon éng gitr vich, dian ang cao hon min dav 10~15cm,
xung quanh dim ky himg dat sét, ddng thii daw 1inh dé dua bentonit vé bé chi

+ Ding miy khoan logi nho cii tién dé khoan 16, dong thai dang via bentonnt dé giir
vich, Dot vai dat wong doi yéu ¢o thS khoan voi toe do trung binh vit dp lue trung binh, daoi
vl 1ép dal tuong doi cimg, ¢é the dimg 16¢ do chim vidp lue cao d€ Khoan, Ham Juong cil
cua bentonit bao vé vich phai . thong thuong it hon 7%. Ham luong hat dinh can i nen
S50¢% . chi s do deo can 1on hon 17, miat do trong dén cua bentonit 1 1.10~1.15. Dimg may
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bom vira dé cung cap bentonit, d€ gidn chi phi cong trinh va 6 nhiém moi trugng, c6 the su
dung wian hoan bentonit. Nhimg bentonit thai ra khi khoan vio 16p ban va khi do bé tong
con cich miéng 16 2m vira thio ra thi khong duoc sir dung tuin hoin dé bao vé vich 16 ma
phai bo di. Sau khi 16 diao dén do sau thiét k€, thi thay diing mui khoan mo rong 16 (hinh
3.48), dua mui khoan nay 161 diy 16, dong thoi tang ap lue 500~1.000kPa, khoan véi oc do
trung binh. Khi nén lan 105mm. mai khoan md ra ¢o thé mo rong 16, Sau khi ma rong 16
xong ding dp lue 300~300kPa quay khong trong 10 phiit véi 16c do cham, dp lue thip dé
dam bido chal luong thi cong méng coc.

+ Ciu dat léng cot thép: ¢6 dinh
tam thor phin diau va éng gitr vich,

+ Lap dat ong din dé do bé tong
dudi nuoc, dudmg kinh ong dan la
200mm. lap dat theo timg doan, moi
doan 2-3m. Sau khi lap dit, ciu ong
hit cat duomg kinh 135mm vio, luit
cdc vat con 10n dong trong 16 dé ngan
ngira bi tic Suu dé clu pit ong bé
tong vao mat bentonit trong ong din

@700 - 800

+ Tiep tue bom bé tong, giong nhu
phuong phap thi cong bom be ong e fr)
e Akt thong thebng Hinh3.48. Mii kit e réng day
Ngoai ra, thr cong mo rong diy ndi «. Thao tic wmdi khoan me rong 16;
o trén ¢o thé thue hién & nhing do h. Hinh dang mo rong 16.
sdu khac nhau Iam thanh coc dot e,
nhung nhu vay phai luon thay doi mai khoan, lam tang thot gian thi cong, nhung ¢o lai doi
vO1 viEe ndng cao sire chiu tal cua coe don.

- Tinh toan thiét ké: tinh wdn thiét ké coc nhol khoan 16 mé rong day co thé tén hinh
theo "Quy pham thict k& nén mong" v “Quy pham thi¢t K& vi thi cong mong coc nhoi".

- Vi du thue t€ cong irinh: phong bénh nhan cia mot bénh vién tinh Quang Bong nam
tren ving dat truong no. do thoi te thay dai, Tim cho ddt nén truong ng vii co ngét, mang
va khai tromg <udl hién veér mit. Qua han [an stra chita khong co két qua, cuot cimg quyét
dinh dung coc nhor i rong day xar 17 thay the. Coc kKhoan 16 x1yén qua 16p (a1 truong no,
iren dau coc dat them giang da i trong cia twong gach. Cang trinh thay thé nay di thu
duoc Tigu qua vita ¥, ma chi phi cong trinh cing rat thap

3. Coc nhot xoay chim dng

J nude ngoii ding coc nhéi xoay chim ong. thong thubng 13 phuong tite tae 16 dimg
lue nén xoay chim ong. Thao tic thi cong ¢é diac diém 1a khémg cé chan dong. 16 sau dén
A40m. Tropg didu ki¢n hién trufmg rong rii, cd thd dang cho cong trinh thay the, Thiét bi coc
nhoi xoay chim ong ¢6 may khoan ap lue diw himh trinh L L.Sm v ong thép khoan 16 co
dutmg kinh & 370mm ciang voi miin khoan. Nhu hinh 3.49, 3.50 (itrea tr lién o cong t
Fundey ciia B).
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- Phuang phap thi cong: trinh t thi cong coc nhdi xoay chim éng nhu hinh 3.51. cic
budc cu thé nhur sau:

Hinh 3.49. Thiét bi coc nhdi
vouy chim ong

Hinh 3.50. M khown voay
(hicm diong lam dedi coe)

oAl

-
’ PATEFEL R I RIRIFIEIR I FIFIRFT ]
‘ 'w'% E e L
h (S
Hinh 3.51, Serda thy cang coc nhii Hinh 3.52. Thay the coc nhn
ey chiing ooy Liew ep nok

+ Thiét bi khoan 16 xoay ong thép dang thai tic dong dap lue tinh 200AN vimoé men M
dé chim coc. Tri s¢ M, dua theo nhu ciu thue € coa di¢u kién chat dat dé quyet dinh. Diu
dudr cha ong thép bo tri mii coc hinh vin oc, kiem Tam mai khoan, dé thudn lon khoan 16
ha coc.

+ Sau Khi 6éng thép chin dén chicu sauw thiél k€ cua 1dp ddn cing, tép tue tién hanh lam
sach 16, dat 16ng col thép vao. sau da do bé 1ong.
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+ Sau Khi ké1 thic dé bé tong, nhé éng thép bing chin dong, hoan thinh lam coc.

6. Coc nhdi kigu ép no

G nude ngoai da ditng mél loai coc nhéi kiéu ép no dé tien hanh thay the mong (hinh
3.52). Thanh coc 14 v6 gang gap xép lai, xem bang 3.3. Khi sit dung dimg dp luc dé bé tang
ma cang ra, nhu hinh 3.53. Trudge khi thi cong lam coc nay phar ditng may khoan hoac cong
cu khoan tién hamh khoan 16 theo dic diém cha cong trinh thay thé, sau dé dat thanh coc.
Néu xi Ii lop nong, dung khi nén dé thanh coc no ra, déng thii sau khi cat din nho ra
ngodi, do bé téng dé thianh coc. Néu xir i 16p siu, ding thit bi phun viva dp lue vi ang dén

lam thanh coc nd ra dong thai ép vira xi ming dé tao coc, hinh 3.52, 3.53

Thanh coc do vo gang tao thanh va tinh nang ki thuat cba nd & trong bang 3.3,
So do thi céng x(r1i 1ép néng nhu hinh 3.54.

Sa d6 thi cong xu i 1dp sau nhu hinh 3.55.

Fr

'\H/"
-]

Hink 3.33, Thauh e vl wuly 1l
v ahdl Kic ép g va hine deng

hén ngods saii Khi ép ng

) o)

-

o)

Hinh 3.54. Sordi thy cdng lép ning
couc nhér kiéu ép ne

a Thanh coc, b, Ep no: o, Sau khi cat di doan
diu, d6 bé tong; . Dii coc vi maéng cong
trinh ¢ ciing lim viéc.

Bang 3.3, Bang tinh nang quy cich coc

Tinh nang quy cach

Chung low

Chieu dan (mm)

Trong huong (kg)

Mt cat khi thu I (mm )

buong kinh 16 khoan nhd nhat imm)
Chiéu dai (khy marong) tmm)
Pudma kinh sau khi mo rong (mm)
Dung lugng khi mo rang (lit)

Sue chiu tii [ém nhat du kign (kIN)

300 500 8O0
.00 1.7()) 2.500
15 a5 75
30 = 50 H0 = 80 110 = 110
70 115 00
Lo [.500 2.2UX)
300 300 00
45 [ 70 &00
2000 500 K00

|

3.6.4. Thay thé coc ré cay

Coc ré cay trén thuc 1€ [ mot loai coc khoan nhéir duimyg kinh nho (tudmg 1 10~250m),
do cong 1i Fondedile cua Dalia lin diu sang tawo vao nhimg nam 30. Hinh 3.56 1a thict ké co
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tinh dai dién thay thé lo:u mong kiéu mai nay. Trong cong trinh thay thé, dua viao yvéu ciu,
coc ré ciy co the lia thing ditng hoac nghiéng: cling ¢6 thé la mot ciy hoac thinh hing. Bai
vi hinh dang mdng coc mi né hinl thinh giong nhu "ré cay" nén 1ay én dé. Coc ré cay bo
tri thanh hé théng dang lugi phuong thie dac biét cia hé théng ba chiéu goi 1a coc ré cay
két cau dang ludi. Nhat Bin goi tat 1a phuong phip R.R.P. Con cic nude Anh, My dua coc
ré cay vao pharn trit "tang gdn cho dat” vong xu i nén.

=1
Gng dar
-
= I p
ety - Thigl i nen vaa
< Thane bew Al
«. Khoan 16 b Ban thanh boc i. Thanh boc vii . Phun vita iap lue

ang dan vio v i

Hinh 3.55. Serdathi cong coc nhoi kiéw ep net o lap nang

L Thi cong coc 16 cav

Trinh e thi cong coc ré cay nlue sau:

- Tao 16: dimg mdy khoun dia chiil khoan 16. Miy khoan sau khi dua vio vi i ké phing
dé may, diéu chinh yuay géc nghiéng. Néu khong diang ong long dé kKhoan, thi o noi khoan
16 dat ang [dng bio ve 16 dii 1~2m, dé dam bao miéng & khong bi sut lo. Khoan nén ding
miii khoan hop kimi phing mi¢ng, dé diam bio hinh dang 16 thimh dudmg thing Khi khoan
16 nghiéng. nén ding dng 181 tuong doi dai (thudmg 1a 2~4m) dé khoan,

Khi ding phuong phip khoan uot, phai cung cip nude lien tae. Boi vai cie 16p dat bon
v Ldp dat bim ¢é 1an edt mun, 16c do khoan phan chim, dé ong 16i trong khi khouan duge phi
mat 1op bun & vich 16 vii rong qud trinh khoan phai luon luén dam bio mire nude
miéng lo.

Néu xuyén qua cic lop dat ¢d thue vart, phai lap dng long bio vé vich.

Néu khoan viio moéng két ciu be 1ong ol thép hoac guch da, phai ding mi Khoan hop
kim miéng phang hoac mii khoan kim ciong.

Néu khoan qua lép da phong hoa manh, phit ding mittn kKhoun hop kim cing, dang thin
dam bio lugng nude cung ¢ip d¢ dua man dd ra khoi 1o khoan.

- Rira 16: Sau khi khoan dén cao do thiét k¢, phai nia sach bentonit trong 16, cho dén khi
vé ca ban tran ra nude tong, dong thai phai luon Tuon diam biao mue nude trong [0 khoan.

-

-
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- Cau lap léng cét thép: sau khi rira sach 16 ¢é
thé lap dat cot thép. Duong kinh 1& coc thudng la
10~25¢m, 16 coc duomg kinh nho thuimg ding
mot cay cot thép, 16 coc dudng kinh lon ¢6 the
diung mot s6 cay cOt thép, trong cdc cong trinh
thay thé & nudc ngodl thudng ding coc 1é cay
dudmg kinh nho.

ME:
trrg nha

RN z
A‘h\\:&\%

l.\\'

=-E5

Chiéu dai mdai doan ¢hé tao ctia léng cot thép

quyét dinh o tinh nang cua can cau va khong gian _;--' _
cdu. Dura theo quy dinh cua quy pham thiét ke két NV
cau bé tong cor thép dé hin not 16ng cot thép. ‘

Phin dudi cua long cot thép dua vao diéu kién M
chit dat cd thé bo tri mdy thong 16, dung dé ngan A
ngira diu cha long c6t thép cam vao khoi dit cua Mat bing mong bang
vich 16

Hinh 3.56. Thav thé' con 10 cay

- Nhoi vitas nhoi vita ¢o thé ding hai lou
phuong phip khac nhau [ nhoi vita mot Ldn vi nhoi vira hai lan. Khi nhér vita xi mang mot
1dn, 6ng nhdi vira ¢6 thé dimg ong thép trang @20mm, cira ra phan diy ong néen ding ha
16p vai cao su den hode van cao su PVC bit Tai. Buc 16 6ng nhaoi viva trong pham vi lm cudi,
16 ¢6 bon hang theo huéng doc, duong kinh #mm, khoung cich 16 1a 100mm. £¢ ning cao
stte chiu tai cia coe, cling ¢d thé ding phuong phip nhéi vita hai lin. Lite nay ong nhai vt
nén ditng hai éng thép tiang @20mm. Trong thi cong yéu c¢iu khi nhdi vita lin thi nhat,
vita X1 mang khong the vio trong dng nhoi vita lan thit hai.

Dua theo yeu cin et thiet ke xae dimh vat licu nhoi vita vi cap phoi. Thong thuimy nén
diing xi mang lam vat licu dinh k&t tao coc. O Trung Quoc déu dung dd nho am vat liéu
tha, cat vang [am vit liéu don, ma o cic nude khide thuomg khone ding ¢ot Liéu tha.

Ap e nhoi vita quyeét dinh bor chién dai coc. Coc dai trong pham vi 20m, dp lue mol
lan nhai vita 13 300~500kPa, néu coc dai 30m, dp luc mot lin nhai vita 15 600~700kPa. Néu
ding phuong phip nhoi vita hai Tin, thi lan uhoi vita tha bai phai dor xong Lan nhoi vita thi
nhdt. tién hinh vie lic sau khi so ninh virude lae dong ciing. Ap lue Lin nhoi vira thit hag
[ 1.500~2.000kPa. Khi nhoi vita a0 coc can dé via dayv 161 miéng ong. dong thai phi
chan dong doi vai 1ong cot thép 1o 1a 0 miéng ong.

Ngoii phuong phip ong nhot vira thoeomg ding. o nuoe ngoin cing co khi dimg phuong
phip ong din uén himh nén vira tao coc, nhua hinh 3 574

Hien nay phueng phip thi cong coc ré cay, cing ¢dé nhiing phit tricn mai. Hinh 3,576 Ta
phuong phip tht cong coc ré ciy mo rang diy. phan iy coc ¢o mot hop Kim loai rong rot
¢ theé mo ra (Eapansion Cell). Hop kim loai noi vai ong nhot vt sau khi nhai v s
wiing tao thimh coc. hop him loai nay van rong. Boi che sau K somang so mnh, thong
qua ong théi vita chuyén vita x1 mdng vio, trong phin rong cua hop kim logt hinh thinh

Bot" chit long. dudi tic dong cuadap lue lam cho va bén caa hop kim loat buc .
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Lic nay, dudi dp luc phan bo déu ma trong bt ki loai dit nén nio sinh ra déu ¢6 1hé
hinh thanh phin ddy coc md rong.

Théng thuamg phuong phip nhdi vita néi chung cia coc ré cay 1a lim cho dung dich via
phut vio trong dat theo nhimg con diong khong cé quy luat, do do ton thil dp luc uromg doi
Ién. Khi nhéi vira thong qua "bot" cua chat long trong hap kim loai, thi ap luc s€ tac dong
trén dién tich vo bén tong déi Lan cia hop kim loai, da dé dp lyc twong di déng déu. dang
thoi trén mal dat ¢é thé doc va ghi duae dp lue nhdi vira. Phuong phdp thi cong nay ¢d thé
tang lue ma sat. tie dé tang sde chin il cha coc. Ngodi ra, diéu do ciing phit hop vdi coc vin
chiu luc nén lai vira chiu lue kéo, nhu coe cta cdt dién cao dp.

——

2 I |
i
[1) 2 3 (41 (5] sl
Hinh 3.57a. € oo thi cong coe ¢ cdy Hinh 3.57b. Plucanyg phep thi cong
D Khoan 16; @ Khoan xong 16; 3@ Bo wi ¢ot thép, vons 1 ey e d dian et ronyg
@ Nhoi v qua ong din, & Ket thic nhdr vi, & Nen @ Than coc san khi do bé tong song;
vita sau khi it ong [6ng; @ Ket thic cong viée laococ. @ Sau khi bom vita x1 mang vio
I Ong din; 2. Mii khoan; 3. Ong din: 4. Col thép, trong hop din nd. vo ben buc ra.
3. Vire xi miang cit, 6 Khong khi nén. | Ong phun; 2. Hop kim loai.

- Lién Két coc vai mong: vi coc ré cdy dor hoi xuvén qua mong dé 161 dét nén. do do lién
két vor mong rit quan trong. Vi viy diu tién phai duc mong bé tang ¢al thép dé 16 cot thép
ra, sau da hian noi o 1thép chu cua coc ré ciy voi cot thép chu cia méng, dong thai ¢ inat
trén ¢ moéng ci, sau khi duc 16p bé tong bé mil nén dé mot 16p bé 1ong cling cuimy do
vai be tong ¢l

1L Ui diéne cria coc ré «dy

Coc 1€ ciy ¢o nhimg vu diem duai day:

- Vi ding mdy khoan loai nho, do dé mit biang thi cong yéu ciun trong déi nho, néi
chung Kich thude mat bang Ta 1,0 % 1, 5m vi chico cao 1a 2.5m 1a ¢ the thi cong

- Khi thi cong it tieng on, khi thao tic cong cu chian dong cing nho, Khing dua lai bat ky
nguy hiem ndo cho an dinh cha kel ciu von co. doi vai cong trinh di ¢o hu hang ma cdn
thay thé cing tuong doi an 1oin. Trong nén dat khang an dinh cling ¢ the thi cong.

- Tat ¢i thao tac thi cong déu ca the uén hanh vén mal dat. do do wong doi thuan lai.
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- Khi thi cong do 16 coc rit nho, nén hiu nhu khong sinh ra bat ky ting sudt nio doi véi
than tudng va ddt nén, chi khi nhoéi vira xi mang mdéi sit dung khong khi nén véi dp sudt
khong 16n. Khi gia c6 thay thé, khéong t6n tai nhimg nguy hiém cit d6i vdi than tuong, ciing
khong gay nhiéu tinh hinh lam viéc binh thudong cta cong trinh. Khi thi cong thay thé coc
ré cay khong 1am thay déi trang thdi thang bang von ¢6 cua cong trinh cai tao. Trang thai
thang bang vén cé nay thudng chi ¢é hé s6 an toin rat nhé ddi vai kién tric ¢8, cdn phai dy
diém nay 1am xudt phat diém cua cong viéc gia co va thay thé, khién cho do an toan da mat
diroc bé sung hoiic c6 tang trdng. Cho nén dac diém clia coc ré cay 1a khong wift bo trang
trai thiang bing von cd, ma duoc gi¥ lai mot cidch nghiém tiic.

- Nhéi vira ap luc 1am cho mat ngoai cha coc twong déi nham tho, 1am tiang thém luc
dinh két giita coc va dat, tix d6 1am cho coc ré cay két hgp chat ché véi nén, lam cho coc va
nén, tham chi v&i than tuwdng lién k&t thanh mot khoi.

- Coc ré cay phit hgp véi cdc loai dat nhu dat cat, dat sét, da.

- Vi tié€n hanh gia c6 ngay trén vi tri cl cia nén, khéi gia cé sau khi xong khang lam t6n
hai mat ngoai von c6. Diéu nay déi véi kién trie ¢d rit quan trong.

N1 Thiér ké'coc 1€ cay

Hinh 3.58 1a dudng cong P-§ thi nghiém
tai trong cta coc ré cdy. Néu do lin I6n
nhat cé thé cho phép ma nhan vién thiét ké
két cau du tinh cho cong trinh cédn tién
hanh thay thé 1a §,, thi (i trong sir dung
tuong ung la P,. Néu do ldn xuit hién cta
cong trinh §, < 8. thi tai trong tuong tng sV
la P, lic ndy ¢6 nghia la mot phan tai o
trong cua céng trinh da truyén cho coc, con Hinh 3.58. Dwong cong thi nghiént rai trong
mot phan tai trong van do nén dudi mong ctiu coc ré cay
cong trinh ¢l gdnh chiu. Vi thé, tai trong 161 han P, 16n hon rét nhiéu so véi P, khong con
quan trong. Bai vi doi vai cong trinh bi thay the ma ndi. stic chiu tii ca coc & cay chi yéu
quyét dinh ¢ do 1in cho phép cla cong trinh bi thay (the, nghia la coc ré cay dung dé thay
the khong thé phit huy mot cdch ddy du sitc chiu tai ban than ciia coc.

P (KN}

).n
—
l

[

[

|

I

Khi ding coc 1é cay (ién hanh thay thé, hé s6 an toan clia dit nén vén cd rat nho, nhung
khong thé nho hon 1. Néu nho hon 1, thi cong trinh di bi d6, do khi 1am coc ré cay khong
lam cho hé $6 an toan vén cé bi mat di, vi viy hé s6 an toan cua cong trinh mi coc ré cay
thay th& 1a :

K=K§+KP 3.1)

Trong d6: K > [ 1a hé 6 an toin cla dat nén;

)
K, = =">11a hé s6 an toln cha coc ré cay.

P2l
t
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Tir d6 cho thay, cong trinh thay thé bang coc ré cay c6 hé sd an toan nho hon hé s6 an
toan ha coc clia cong trinh sau khi gia 6, trén thuc t& 16n hon né rit nhiéu.

Khi diing coc ré cay tién hanh thay thé, ¢6 thé cho ring coc khong c6 tic dung trong thi
céng. Khi cong trinh sinh ra hin rat nho, coc s& nhanh chéng ganh chiu moét phan tai trong
ciia cong trinh, déng thoi lam cho dp luc mat diy méng tuong ing giam di. Liic ndy néu
cong trinh tiép tuc hin xudng, thi coc ré cay s¢€ ti€p tuc chia sé gdnh chiu tai trong, cho dén
khi toan b tai trong do coc ré cay ginh chiu mdéi ngimg. Trong moi trudng hop, d6 Lin 16n
nhat s€ han ch€ trong khoang vai milimét,

Thié&t ké don chi€c coc ré cay rat dé dang, chi cin ¢d tu liéu thi nghiém tai trong cia coc
ré cay don chiéc 12 cé thé thiét k&, déng thdi dung do lin cho phép clta cong trinh bj thay
thé dé tién hanh khong ché, trén tri s6 dudng cong P-S cua tai li¢u thi nghiém tdi trong, sau
khi tim ra sifc chiu tai cua coc don chiée tuong ting véi gia tri lin cho phép. tién hanh theo
phuong phdp thiét k& méng coc thong thudng.

Cong thuc kinh nghiém cua tai trong t6i han P, cha coc & ciy ma F.Lizzi dé xudt la

P,=n-D-L-K-] (3.2)

Trong d6: D - Dudng kinh clla coc ré cay (dudng kinh khoan 16) (m);

L - Chiéu dai coc (m);
K - Hé sd kinh nghiém (luc dinh két gilta coc va dat) (kN/m?), xem bang 3.4;
{ - Hé s6 khong c¢6 don vi, phu thudc viao dudng kinh cia coc, xem bang 3.5.

Bang 3.4. Gia tri hé s6 kinh nghieém K
Bang 3.5. Héso I

Loai dat K (kN/m") Puong kinh coc Heé sa1
bit yéu 50 &5 = 10cm 1,0
bat x6p roi 100 @ = 15em 0,9
it c6 mat do trung binh 150 & =20cm 0,85
bat, di dam, cit citng trung binh 200 &5 = 25¢m 0.8

Hién nay coc ré cay sir dung rong rii ¢ nude ngoai 1a "coc ré cay két cau hinh ludi". Pay
1a k¢t cau ba chiéu dege xay dung trong khéi dat. Hinh 3.15h biéu thi phuong én thay thé
huéng bén khi dao gan cong trinh, diing coc ré cay két cau ludi déi véi viee bao vé cong
trinh. Lic nay, bo phan ma coc ré cay bao boc khéi dat, chiu luc giong nhu két ciu wong
chan dat kiéu trong luc.

Thiét k& mat cat ctia két ciu 1udi 1a mot van dé rit phie tap. Hé coc (bao gém ca dat) ma
coc ré cay kel ciu ludi hinh thanh ¢é thé xem nhir mot két cau toan khéi. Mat coc ré ciy
trong hé coc ¢d thé doi hoi gdnh chiu ting suit kéo, Gng suat nén va dng suit udn. 3 nude
ngoai tinh toan én dinh thong thudng 12 ding phuong phip co hoc dat dé tién hanh phan
tich. Vi coc ré cay c¢6 tic dung tang gan trong dat, do dd dé cing cha dit ciing thay déi. cho
nén bién dang cia hé coc cua coc ré cay két ciu dang ludi gidm di o rét. Cho dén nay,
chua thé dua ra su phan tich chinh xdc diy di vé dac tinh cing 1am viéc cla coc va dit. Ma
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cac tham s6 nhu kich thide cia coc, khoang cich coc, phuong thie bo tii va chiéu dai coc.
o nurde ngoai déu dua vio kinh nghi¢m thue tién cua nude minh ma quy dinh, ma da s6 déu
lién quan dén vin dé ban quyén sang ché.

Coc ré cdy ding dé thay 1hé va gia ¢d mong, trén thé gidi di cé trén 3.000 cong trinh.
Nhu stra chifa dudme sil ngdm trong dé thi, van dé gap phai 1a cin bao vé cong trinh nha
clra dang 16n tai, khong dé khi dio, do giam tai trong hodc nhi¢u hoac it cua dit nén ma
chiu anh huéng. Py hién nhién thude loai thay thé ¢d tinh du phong. Con cong trinh dugc
bao vé vé co bin doi hot o trong tinh trang lam vide t6t. Khi thigl ké phay du tinh cie tinh
huéng kho luong trirde ¢6 thé xay ra. Hinh 3.59 1a thay thé ¢o tinh du phong cua nhi cira da
xdy dung & trén duong sat ngdm chon nong. Pau tién trone ting ngam cua ngoi nha nay,
ding ddm moéng giao thoa lién ket doc ngang gitra coc 1€ cay k&t ciu dang ludi vai mong
von cé thanh mot khoi, nghia la lién két thinh mot khoi vitng chac gita khung cong trinh
v6i coc ré cly. Mot 1dc dung klide cia coc ré cay la ngan ngira tde dong do tai caa khu A
khi dao dudng sat ngam.

Hinh 3.60 la gia ¢o gido duomg S. Andrea delle Fratie ¢ Roma (ltalin). Giao duong
nguyén L kién tric cua the ki 12, nam 1960 tién hinh gia ¢6 mot cich toin dién mong va
két cdu bén trén, thay thé co tinh ctu chira. Gia ¢é than thuomg dimg cot thép gai vao thin
tuong, dong thai do vira dp lue thap, tao thanh khoi xay gach did ¢ cot thep. Tae dung cua
gia cd khoi xay gach dad 1 do lue ma sdt cda bé mat oot thép. nha cor thép nér chong chéo
dé¢ diam bao tinh lién tuc. Cian phai chi ra rimg, khong phat L dira vivo su khuéch tin cua vira
X1 mang (trong nhing nam gin dav cing ding résin) trong khoi xay. Trén thue €, dung
dich vira nhdi rat it €6 kha nang khuéch tin trong tuong gach dac chac. Muc dich cho veu
cua nhoi vira li dam bao lue dinh ket gita cot thép chon trong khdi nmg va than twong.
Gia ca tién hinh tr mai vom xuong dén dat nén, cang vai coc ré cay hinh thimh mot khoi
lén tuc.

Ngoii ra, coc ré ciy con ding dé cii tao cai ting, ¢6 tic dung gia co on dinh midi doc di
hoac dat (hinh 3.60) e dung gia co neo déi vai wiomg chan dit

Hinh 3.59. 1oy the con e G G
ehieing s ngan ¢ e nong
I. 4. Coc ré ciy. 2. Dim mong 1rén coo re ey, Hinh 3.60, Guriodudne S Andieo delle
30 Cat cun nha von co. Fovtie or Kot i)
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IV. Vi du thee 1é cony trinh

1. Gia ¢6 coc 1€ ciy cho nén mot dai thién
van ¢ Thuong Hal (phong nghién crin thi
nghiém Vién thiér ké' cong tinh dudnyg hdam
thanh phé Tluecong Her, tmg dung coc ré cay
trong cong tritd dao).

- Khii gquiat cong trinh: mot dii tién van @
Thuong Hai la mot kién tric trong diém duge
bao ton. Cong trinh nay xiy dimg vio nam
1884, cao 48.65m, mii thip la cic thanh gang
hinh chir T dai 12,4m. Toan bo két ciu ding
trén mot dar coc ¢d dudtmg kinh 1a [4m, bén

Hinh 3.61. On dlindt ni déc

dudi 13 coc go du tinh dai 8~10m, dar coc ciach mat dat 2,7m. Pii coc cich tim cia dudng
ham vuot song tir Pho Pong xuyén qua song Hoang Pho dén bar phia tiy 14 14.5m. Dudng
ham di qua ving dat sét mdu xdm va dit sét bot. Phia trén duomg ham |3 dat sét pha cét, tim
cua dudmyg ham dudi mar dat 20m (hinh 3.62, 3.63).
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Hinh 3. 62, Vi oy e wilfoe e dinen ven

vaar elirerong hane gt seg

- Phuong dn s s Vaén thiet k¢ cong trinh

Hinl 3.63. Mdrcdf giv v coe ré cdy
it thicn van Thiene He

duong him Thuong Hai dam nhiém thiét ke

gin co thay the cong trinh nay. Phuong dn thiét K& nhu hinh 3.64 O chd cich dai thién van
din, doc theo tuyén tue di viio cua duong him ba i hai hing coc 1@ cdy, chiéu dii moi

hing 1 14m, khoang cich cace hang Ta 60cm
Khoan 1a 20cm. ba tri cot thep 4225, Cor o

, Khoing cich coc Ta 30em, dudng kimh 16
y do diy cua duong ham & dia diém nay i
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25,5m. Cho nén 14y chiéu dai coc 1a 30m. Ddu coe dd be 10ng ddm ngang c6 mal cal la
Im = 1m, lién k&t coc & cAy thinh mot khai. Boi vi d&t y&u & khu vie Thugng Hai thuimy
c6 kep 10p cdt, cbng nghé &p vira ~¢ lam cho vita xi mang khuéch tin vao cdc 16p dat xung
quanh, do dé dung dich vifa gitta cdc coc la théng nhau. Thi céng hinh thanh hai tudmg lién
tuc ¢é khodng céch tim la 60cm, 161 mdu 18y ra trong pham vi 60cm & gita tudmg 1a ddl xi
mang  trang thai ddéng cimg,.

P piam chuyén vi ngang cia coc ré cly khi thi céng duimg him, cdch hing coc 16m b
Iri hai cum coc neo, d6ng thoi dung thanh kéo D50 n6i véi ddm ngang trén diy coc phia
trude. Kich thude coe neo gidng nhu kich thudic cla hing coc. Téng coc neo 13 46 cay.

Lucmg vita ép théng thudng khong thip hon 3 1an 18ng thé tich 1& khoan. Via xi mang
ding xi mang 400# c6 2% phu gia phic hop ki nude domg cang nhanh 3F, n 18 nude-xi
mang 1a 0,35~0,40, cap phdi di 1,0-2 5cm.

Trir mot phan mat dat cdn ding 6ng long bao vé 16, cdc chd khae déu khong cin dng
léng d€ 1ién ép vida. Khi ¢é khd nang 18 bi thu nhd, cdn diing bentdnit hao v& vich, cd thé
sau khi xay dd xong mdi ti¢n hanh rira 16.

" 16m ; r
O'ﬂmt3-5"" Mo hoiem)
s UU'U b | — “

ii. :: __________ :‘-_1 Damngang | = 1 20
Darm ngang 1 ¥ 1
|+ . 15
Cac & cayvih 200mm
4 wnoanyg cacn ) m Gem "
i 173
5 5
e
——
Ngay 1hang
0
& 2013 194 204 85
Hinh 3. 64. Bdn vé chi 1161 gra c6 coc ré cdy Hlinh 3.65. Pucnyg cong s
de thicn van Uhutong Hai va so dd bé i didm do they doi véng Idn ciiee met dal
|. f‘\.lng_ il nghi:":n;_': 2. Cot thép k&, 3. bifm do 10, 11,12, 13 1a cde didim duo.
hin: 4. Bon thanh kéo @50mm: 5. K& cdl thép B chinh xdc do: IX

thanh kéo (4 k& ot thep, mdn cay o6 man).

B6 i diém do & hién trudmg nhu hinh 3.64. Noi dung do cla né nhir sau;

+ Su véng lén cia dit khi thi cang tim chan: mal & e vie sau khi 1dm chan di qua
déu ¢d hidn wgng ving Lén, nhy hinh 2.65. Cac vé1 nift theo hudng bic nam phit uicn ro
¢t romg nhan dé€n 10cm, nhung déu khong vugt qua tayén gia o6 dai 14m chu coc 18 ey
bt vy 180 khodng 20cm, sau khi 1@m chan di qua, mic véng 1&n nghy cing wiam. Thay
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dd cha cde di€m do IX va IV & mép dai thién van it nhd, déu nhd hon lem, tir dé ¢6 thd
thiy coc ré cly cd tic dung céch i tat hitu hiéu.

+ Chuyeén vi ngang cha tudmg coc va khai dat rude tutmg: dang thiét bi do nghiéng kicu
di déng, tién hanh do chuyén vi ngang cia khéi tudmg va khéi ddt & nhimg do shu khic
nhau. Tdt ¢d chon ba dng do nghidng, hai &ng (N°2 vi N°3) ndm trong ddt, mét ng (N°1)
nam trong coc, chiéu dai déu 1 30m.

fﬂing do nghieng N3 cich mép dutmg hdm 5m, dutmg cong thay déi chuyén vi doc theo
dd sau nhit hinh 3.66. Khoi dat bi chén ép [¢ch vé phia dai thién van, phdn chuyén vi rd
nhdt & vio do sadu khodng 10~25m, chuyén vi 16n nhdt 14 2~3c¢m.

(ﬁng do nghidng N1 chdn trong coc ré ciy, cach mép duding hiim 8m, trong toan hd qu
trinh chuyén dich cla tdm chan, sy thay ddi do duge wong khodng vai nulimét, vé ¢ bin
trong pham vi sai 58 hé théng coa mdy do nghiéng. Trong pham vi chiéu dai 30m chi cong
¢o vl milimét, anh hudng cba nd 14 rat nho.
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Tlinh 3.66. Diimy cong chuven vi ng Flinh 3.67. Phdn bé e sudt ctig oot Hep
cited khen et than coc (47 1A kéo, = Lanén).

+ Dinh thip nghiéng: ding mdy kinh vi chinh xdc dé tién himh do dinh thip nghidng.
Trong quit trinh diy @m chan tr dong sang tiy, dinh thap nghiéng vé phia dong: khi tam
chan di qua mat bic cia dai thicn vin, i cho dinh thdp nghiéng vé phia bic, did¢u dd6 chi
véu li Khi ddy 1@m chan ¢6 lién quan d&n khéi dal phia trude bi ép, xu hudng chung 1a
nghidng vé huedng dong bice. Tir k&t qua do nly cho thily, gia ¢8 coc 1@ ciy, lam cho g
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nghiéng clia dinh thip giam di chi cdn khoang 3em, khong vugn qué tri s6 cho phép coa d
nghiéng tuong g 1a 3%.

+ Ung sufil clia than coc vi thanh kéo: do trong khi thi cong tdm chan lu6n luén gitr mit
dat ving 1én, coc chiu 4p luc ép, cic k& cét thép trong thin coc déu b8 wi & mdt hén clia
tueme coc 1€ ¢y sdt mat phin dudmg him, cho nén dng sufit do duge cha ydu la dng suél
nén. Vi thé trong thigl k& cdt thép cha than coe ba uf doi xing, K& c6t thép ba tri ¢ bin dé
sdu khic nhau: 8,5m, 14.5m, 20,5m va 26,5m. Hinh 3.67 la dudng vong thay d6i itng sudl
cla mot cdy coc. Tir hinh v€ ¢6 thé thdy, doc theo tryc tim cla dudng hidm, & do sau 20,5m
dng sudt nén lén nhdt, dng sudt cdt thép 16n nhat dat té& 40MPa. Phia wén cao d0 dinh
dutmg hdm cé tng suflt kéo, tri s0 cha nd khong vugt qua 10MPa.

Thanh kéo chiu luc thay dét rdt nhd,

chu y&u la lue nén, dao dong khong vuot :
qué 20kN.
,, ) } 1
Tir thuc € cOng trinh trén 6 thé thdy, néu U S g
¢ thé khf'fng ch& duge khoang cich coc ré ‘“\,‘_‘E' 2| T4y
¢y, ¢ theé hinh thanh mdt diy twing ngan 1dy - -

than coc lam ey ding”, khong nhimg co thé
L‘Eil'lh "'h.lu ‘ip ll_.I'C bén cia khdi dat, m?‘ com ¢o Hinh 3.68, Mt it eivt ¢ it wiciny g
tde dung chdng tham va chdng cit chay.

2. M&t méng thap 8 ¢ tinh Giang To dung thay the coc € cay

- Khii quét céng trinh: thdp ndy xdy vao thoi ki nam 959~961 sau cOng npuycén, niam
1963 duge dua vao danh muc van vt bio tén trong di¢m trong toan quéc.

Thap nay la thap xdy gach hinh bat gidc 7 ting. Budng kink diy thp I 13.66m1, cao
47.5m, nang 63.000kN. Todn bd trong lrong cia thdp chdng 1én 12 m& tu xdy gach hén
irong vi bén ngodi (hinh 3.70). Sau khy x4y thip xong, 1rdi qua nhidu d chién ranh, mua
215, dén than ki ddu gidi phéng did bt nd 10dn bd, bi hu hdng nhidu, Gifta nhimg nam
1956~1957 i timg stra chda k&l cdu bén trén, lam cho trong lugng cla than thip tang [én
khodng 2.000kN. Do vay 1am ting (8¢ 46 1in khong déu cba thin thap, 1am cho chuvén vi
cGa dinh thdap 1,7m vio nam 1957 phit trién dén 2.325m viio nam 1978 (hinh 3.69). Trong
tam coa mong 1¢ch khoi tyén true méng 0.924m. Do than thap nghiéng v& phia dong bilc
mat cdch nghiém trong, cdc ma try xay gach chiu lye khong déu, lam cho khai xay o tdng
ddy chiu néu léch tam phidu not xuat hign nit doc. Dua vao phan tich dog sudt cin mot ha
phan tru gach da 1€p ¢an tranyg thii 16 han.

1hnh 68 10 mat cat dia chit cia méng thip. Lap dat nén dudi mdng thip b thd chia
thiinh 5 Idp:

O Lap ddt thue vat, chidu ddy thay doi wemg dé Wn, Idp nong & trén mat B pach v,
ngdi vis mot it did dam hinh thanh trang thii x6p:

@ Lap dd mo ¢on khe b twong dai 16 v chén mdt luong nhd dat <&, taong 30t chat,

3 Lép dat sét bot, déo dén déo cing;

@ Lép tan tich phong hod;

3 Lép di goc nidi i,
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Hinh 3.69 1 so d8 cla than thip nghiéng. Hinh 3.70 13 mat bang ting dudi cia thip.
Trong hinh v& A 13 md tru trong bi phd hoai nghiém trong do chiu nén. Hinh v€ nay con cho
thdy 8 md tru npoai va 4 mé tru trong cla thap déu khong dugec md rong chan méng, ma
tryc 1i€p x4y trén 16p dat dap ddy mong khong déu nhau, d6 1a nguyén nhin chd y&u lam
cho thap bi nghi¢ng.

Hinh 3.70. So dé bo'ri mdt bang coc ré cdv
A. M0 tru di bi ntt & (rong; 1. Tuong Lién tuc dudi ddt
dang diy coc; 2. Giéng (ham; 3. Coc ré cay ding;
4. Coc 1& ciy nghiéng, géc kep vdi mat phang 1a
Ilinh 3.69. So do thin thap nghiéng 69"~70".

- Khii quat thi€t k& va thi cong: qua phan tich nghién citu, thay rang chiu sau 1dp chiu
nén cua dat méng khong bang nhau va luc nén 1¢ch tam ma khoi xay gdnh chiu 13 nguycn
nhan chu y¢u lim nghiéng than thip v ndt than ma try. Cud cung quyct dinh cai thicn
trang thidi chiu fuc cha khai dir dudi thdp, ndng cao sc chiu (ai cda nén.

Phuong dn ding tam ban coc gia ¢8 nédn did timg duge xem xét, nhmg 1Gp dat dip 1tho
cong dudi nén cla thdp ¢ lan nhicu dd ting, du tinh 1am ban coc khé déng xudng. Phuang
&0 tudmg licn tue cing did wmg duge nght tdi, tuy vay kho ¢6 (thé ddo thanh ranh, hon nita
cOng vide ddo ranh cta mdy va cong ngh¢ bentonit giit vich cing ¢é nhing anh hudng bat
I0i cho khoi dat nén thdp. Hodce ¢ ngudi timg dé xuat kidn nghi dung phuong phdp quay
phun o coc, nhung dy tinh khi st dung sicu cao ap phun via xi mang cat khdi dat, s¢ lam
hugmg vira 1dn phut xudng dat, ¢é tic dung mém hod doi vdi khai dat, mat khic viza sicu cao
ap viio than thip noi ¢6 v& nd, s& sinh ra 4p lue bén rit (G, s& gay nén nguy hiém cho thian
thip. Do dd, ba phuong dn trén déu khong duge ding.

Cudi cung quydt dinh dimg phuong dn thay the xiy dung tudng licn tue dudi da kic¢u
hang coc bang phirang phip coc, dao 18 két hap véi coc 1€ cay, d& ngan npla khai dat dudi
nén thap ¢d kha nang chay viv chuy@n vi ngang, cai thicn tinh trang chiu lue cda khai dat
dudi thap, ndng cao sife chiu tai cta nén.

bau tien xay dung wdmg licn tue dudi dit kicu hing coe (hinh 3.70), tai ndi cdch g
ngodl cua thap khodng 3m bo i 44 ciy ¢dt coe dio thd cong ¢d dutmg kinh 1,4m, ngam
vivo 16p di gée S0em. Da theo trinh g thi cong nhat dinh d& ddo, déng (hivi dd bé tong ¢ol
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(thép. Giira cdc cOl coc diing toan b tong noéi tidp d€ ch6ng tham. Trén diu coc d6 gidng be
16ng cot thép, d€ lien k&t thanh mot kh6i.

Sau khi hodn thianh gia ¢6 tudng lidn tuc dudi d4t kidu hang coc coa nén bén ngoai thip
v nhéi vita dp luc (inh 18 khoan, dé gia c6 khéi dit dudi méng thap, khong phd hoai tac
dung chéng 43 cia dat nén d&i vdi cang trinh ci, dudi than thip dung phuomg 4n coc ré
ciy, b8 trf mat bang nhu hinh 3.70.

Pudmg kinh coc r& cay 1 90mm, ngim vio 16p dd méi [a 10cm, trong dé dat 16ng cot
thép xody 6¢ ¢4 3 cay cot thép dutmg kinh 12 16mm, nén viia xi mang bing ap luc 200kPa,
ti 1¢ nude-xi mang la 0,55.

Géc nghieng cha coc 1é cay nghiéng 1a 69~70°
(hinh 3.71). Nhitag coc r& cay nghiéng nay bd tri déu
dudi méng mé tru ngoai cha thap, xét thay khoi gach
xay & ddy mdng md try thdp di nidt va hu hong,
khoan 16 coc 1€ cay tir phia ngoai mé tru thdp, khong
xuyén qua méng, ma lam cho coc ngam sau vao dudi
moéng thap, d& nang cao sic chiu 1ai cla dal nén
(hinh 3.71). Coc dimg b6 tei d hanh lang vong quanh
vl trong cta hinh lang, d¢ ginh chiu tai trong tang
1&n do gia ¢6 k&t cau than thdp, coc ré ciy truyén tai
trong vao da gdc.

Hinh 3.71. Bdn vé mdt cdt coc ré cdy

+ Xdc dinh s@e chiu tay cha coc: xé thaly coc 1é 1. Tru ngoii cia thap; 2. Tru trong
cay dung trong nén cla thip ndy (ruc 1iép chong 1én cua thip; 3. Coe dimg;

S S xe N . . . 4. Coc nghiéng; S. Ba goc.
da goe, lar nhoi vita ap Iye, duomg kinh caa coc tdn 2c MENEDES <

hon dudmg kinh 16 khoan. Do dé ¢6 thé 1dy cudmg do mit cat cla coc lam can ¢ dé xdc
dinh sie chiu tii cua coc. Tham khdo bang 3.6. Sitc chiu tai cho phép cha coc don thang
ding lay 200kN, sdc chiu i cha coe dan nghiéng thaip hon mot chit.

Ring 3.6. Sitc chiu tai cho phép cuia coc ré ciy chong trén nén da gie

Duomg kinh Site chiu i Thuvel rainh
ticu chuiin (mm) | cho phép (kN) tyet mim
120 100 ~ 150 1. Tai liéu cha cong ti Fondedile, h¢ s0 an 1oian K = 3;
140 150 ~ 200 2. butmyg kinh Giéu chuin (2 ducmg Kinh 13 khoan.
170 200 ~ 250
220 300 ~ 400
| 230 400 ~ 500

+ Cong ngh¢ thi cong: vi kich thude chidu cao (hong thuy trong thdp rat nho, cic ong
£6 xEp gia cd tam thoi 1dm khong gian hianh lang vong quanh cang nhé, cho nén thi cong
dung mdy khoan dia chat cong (rinh XJ100-1 c¢ii tién. Trong qua tinh thi cong, kich thude
ben ngoai cta mdy khoan nly thay doi theo nhiing vi tri khdc nhau trong thdp, kich thude
mdy khoan dung trong thi cong d hing 3.7.
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Bang 3.7. Kich thuoe cic bo phin may khoan

Khu vue thi cong Bén ngoai (hdp | Hanh lang vong quanh | Cira hanh lang

Kich thudc ben ngodi may khoan | 2.5 x 2.8 x 6,0 105 % 1,5%3,2 1,05 % 1,5 x 2,2

e Miy khoan thi cong: dau tién ding mii khoan hgp kim dudng kinh 110mm dé md 16,
khi sdu 60cm dat ong 16ng thép cing duong kinh vao, sau d6 ding miii khoan dudng kinh
90mm d€ khoan, dung khi nén d€ lam lanh miii khoan va thdi mat. Béi vi khong ding chat
tong nhu nude dé 1am lanh mii khoan va théi mat, nén khong 1am cho nén mém hod nguy
hiém dén an toan cla thap.

Trong khi khoan, diing cdc miii khoan khdc nhau doi véi cdce 1gp dat khdc nhau. Ldp dat
sEEBAL ¢ kep manh gach ngdi v va dd ¢d duong kinh ohd hon 20em, ding mii khoan hop
kim dé khoan, théi bing khong khi nén, dp luc cla né 12 200~450kPa; doi véi 1dp dat st
déo va cdng déo, dang dng 14y 161 d¢ 1dy 15i da, d6i vai dd tuang doi 16n va 16p dé gdc,
ding mdi khoan kim cuong, 1ap kim cuong hinh tru trdn 22,5 x 2mm, t6c d6 quay 1a
71R/phat hoac 142R/phit. NGi vai khong khi nén, 4p luc 12 SOkPa, lugng gi6 vira phai, ¢6
lgi cho vige thdi bul, cling ¢6 10i cho vide mii gitta kim cuong va dd goce. Dai v dd gdc ma
dudmg kinh khoan nhd hon dudng kinh trong clia miii khoan, ¢6 thé dung mii khoan day
thép. Khi khoan trong 1dp dd phong hod manh, nén dung mii khoan hgp kim ki-dm ngoai,
ndi thong vadi khi nén ¢d 4p lue 200~450kPa, nhu vay mdi gidr ¢ thé khoan 4m.

Sau khi khoan 18 sau vao 1dp dd géce 10em, dung khi nén v¢ sinh 13, 1am sach mat & dudi
ddy 18, réi kiém tra vdch 18 va ddy 16, N6i chung vdch 18 phang nhin, ¢6 thé dua 1dng cot
thép vao mdt cdch thudn Igi, cudi cung tién hanh nhdi via tao coc.

¢ Phuong phip nhéi vira: ding phuong phap nhéi vita bang may va phuong phdp nhéi
vita bing khi nén, dp luc thutmg khéng chd khodng 150~300kPa. Trong 1ép dat tap thue vat
¢ khe rong trong dai [on, ding médy nén vita d& nhéi vita, dung dng din via vé dé khing
ch& dp lye. Noi 1ap dit tuong d6i dac chice thi dang khi nén nhéi vira.

Nh6i vita vao thap 1a dang phuong phdp khi ».3n. Trude tién nhdi via vio trong 16, thong
qua dng khi nén va van didu 4p, cung ¢ap cho »da trong 13 mot dp luc nhat dinh, d& thaim
qua cdc khe rdng trong Ldp dat.

A

Trong thi cong nhdi vita, can khong ¢hé lugng vita nhoi mot ciach nghiém ngat, khong
lam cho nén mém hod va mat dat vng 1en. Khi cdn thict chia lam nhidu 140 nhdi vida, thai
pian ngit quing gitta hai 1an phdi vita, 13y thai gian d& vita cing trong dat lam chuan. C6
ldc d¢ (ang nhanh tién do thi cong, thém phu gia dong cling nhanh 5% nudc thuy tinh vao
trong dung dich vira.

- Hidu qua v ddnh gid: Do va gidm st trong thii gian gia ¢ cho thay, 1dn khong déu va
nghicng cia than thip di duge khong chd. DE thich hyp vdi thao tdc & khong gian chat hep
vy khoan duoe trong cée 1op dat, cai tao mdy khoan v chon mdi khoan lan ndy déu thu
duore thing toi. Ditng cong nghé thi cong khoan kho cing thu duge hicu qua ot dep.
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3.6.5. Thay th¢ coc voi

Vi 1a mot loai vat ligu xay dung ré ma dep. Diing véi dé xir 1 nén di ¢6 lich sir lau doi
& Trung Quac. Trong thay thé mong & viing hodng théd, lgi dung nguyén 1f voi séng truang
nd khi hdt nuwde va phan dng hoat tinh dioxit silic giita vai va hoang thd tao thanh silicat
canxi ¢6 tinh dn dinh nudce, dat duge muc dich ndng cao sic chiu tai cia nén gidm lin vat.
NG 1a phuong phap xir li sy ¢6 1an udt (rong dai don gian thudng ding. Boi vi cho mot s6
vat lidu phu khdc nhau vio trong voi, lai chia thanh thay thé coc voi dat, thay the coc voi
cét, thay (h& coc voi dat cdt. N&u khong thém vat liéu phu 1a thay thé coc da vai thuin tuy.
Thay th& coc voi déu thude loal gia ¢ 1p ndng, thong thudng 2~4m, chi dung d¢ loat bod
mot phan (inh lin udt cta 1Gp dat.

1. Thay thé coc da véi:

Coc da voi (clng goi [d coe dad vai song) 13 1gi dung nguyén 1f khi dd voi hap thu nude
phan giai thanh d4 voi nhuy@n 1am the tich truong nd. vira tm gidm d6 4m cda nén, lai ¢6
thé 1Am chat khéi ddt xung guanh 18 coc, gidm ti 1¢ khe r8ng, tr dé dat duge muyc dich ting
to¢ do 6n dinh bidn dang Iin udt, giam lugng lin uSt cudi cling. MOt tan voi séng cé thé
it 0,32 tan nude. Sau khi phin tng hod hoe tao thanh voi nhuyén, thé tich fruong nd tang
¢an gap doi. Voi nhuydn sau khi traong nd ép vao dat udt xung quanh, cing véi dioxit silic
hoat 1inh (rong hodng (thé lai phan dng tao thanh silicat canxi, hinh thanh nhu mot vo ciing
voi dat xung quanh [ coc, ma phin dug bin cing nity cang ngay cang cdng theo than gian,
¢6 th& nang cao mot cdch ré rét cudng do va tinh 6o dinh cha hoing thé.

1. Cong ngh¢ thi cong

Coc dd voi phan 1an dung mdy xic Lac Duong d tav 16, thi cong don gidan, nhung chidu
sau bi han ch€, néu vuot qud 4~5m, thi cong s¢ kho khan, thém nita khé dim bao do thang
ding. Do khi dang may xidc Lac Duong ddo 16 khong ¢6 tdc dung ép dat dai v xung
quanh, hidu qui gia ¢ twong d6i kém. Nu déng dng thép dE 1ao 18 thi tdc dung Sp dat
tuong d6i 161, do thang dimg ciing dé khang ch&, nhung can ¢6 thicl bi déng, nho nhy dng
dan v gid di ba chan.

Sau khi tao 13, phai kip thii dé voi sdng mdi ¢ hat 2~5Scm theo timg 13p vawo 13, do day
mdi 19p 12 20~25¢m, dam 10~15 lan, do diy (81 cdch mil ddy mong 20~30cm, sau dé dimg
voi dat theo (1 1¢ 2: 8 hodce dial dip 1ap day dam chit, 1i&n hanh bit dau. D& ngin ngita voi
song truong nd khi hat nude khong dén made vong 1én. chicu day bit ddu khong duae nhd
han 1,0~1.2m. Thi nghicm cho (thiy ring, ttong ving hodng thd, chi cin kién 1 dap theo
g Lap dam chat, 161 coc did voi s& Khong xudt hidn hién (rgng mém hod.

2. Thict k&

Thidt k& coe dd voi xiac dinh  mic do nghicm trong cia sif ¢d nén v cong cu tao 16,
N6i chung dudmg kinh coc o 1d 10~18em, cting ¢ the mdé rong dén 20~30cm, dd sau phin
16n 13 2~4m. Vi 1 13 phai dua sdt vao mép mdng, khodng cdch 16 142,534, Theo yéu ciu
cia gia €& ¢ thE b tef hai bén clia méng 1~3 hang, khodng cdch hang 1 2.0~2.6d, bé 1ri
(heo hith tam gide déu, nhu hinh 3.72. N&u ba trf thinh hai hing bodc ba hang, thi nhu mot
min chin. ¢6 thé ¢é tic dung ngin ngita p bén cha dat dudi ddy méng.
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3. Hicu qua gia ¢d vi pham vi s duyng
Hi¢u qud gia co coe vanr oo licn
quan dén ngudn nude ngdp co gt

+ H o o 1
dé bi ngan chan hay khong, chi s 2 :.
k) - ' Y - 1 8
g ban than vin =0ng, Khoang ®a u: !
. + . PR e . o
cach 10 thi¢t k& va chal luong diam = I °|' . .7
i o . a ¢ g io © O
trong thi cong. N¢u nén uép e by 8 +
a
W A (s Yok % s ut EWSos 3 % 0 o o 4 5 0
ngdp nude, thi gla ¢ coc VO Khong ﬁ,‘t T 8
O hidu lue. Vo somg khong nung

l 3ax G

ki, dam khong chat, khodang cdich 18 ) .
; o Mat biang ho Ml cal

qua lin déu s¢ dnh hudmg d&n hidu
qua gia b, Cian phai chi ra ring,

o . Hlinh 3.72. B& trided voe vii
pham vi &p chat truomg nir cua coc

doc theo xung gquanh mang

vin L cd han (thone thuemyp ch ¢o 1. Méng: 2. Coc vois 3, Lip diu coc voi dat.

the danh hwmg wd S~10em xung
quanh coc). Neu dutmg kinh I8 temge doi nho. thi Tugmg nude hat cing khong om Do viy
Jor v s ety lan wt cua nén tiong déi nghiém trong, hi¢u qud gia of bang coc da v
Khomg Ti tudmg, do vy chi ditng d& xie I syred 1an udt tuomg doi nhe. khi suef tuomy doi
nghicm trong, cing ¢d the phai hop ding cic phuvmg phdp gia cd khéc,

Coc did vol eiing ¢6 the dang gia co nhi cia nguy hidm & vilng dat yeu, bio v& ubi cira
ein ving cai Lo thinh pha i viy bido v ciac hés mong sdu.

Cuoc did voi o ving dat y&u phin [ ding mady dho 18, chicu dii phin 1dm trong pham v
R, ditmg kinh coe khodang 300mm.

ACYeu cdu nguyén vl lidu

Char linmg vat Licu cGa vol song ding cho coc da vian phai mdi, khong ¢ hicn lumg
thicu Wra hoge quid Tia, can hicu 1ia yéu cau dinh luomg, nghia 1 him Tugng CaQ) khong thip
home RO hivm luomg CaO) hoygt tinh khong thap hon 609, ham lugng bdt nhd hon 109
dimg Kinh hat (GUnhat 15 30-70mm dii vdi ong coe @300, HE ning cao hidu qua gia co, o
Nhiat Ban guy dinh phai tifn himh diéu chinb cap phai theo 1 18 han,

Qua nghien ciu cho thiay, bot ro xi than hoge tro ndi lea od ham lygmg silic phong pha,
co the 1o ra cae vl chatl e tinh dong caug trong nude nhie silic canxi, Jam taing cuomg Jo
thin coe vir lianh mém 161, hon nia cutmg 36 duce ang tudmyg 186 r¢t theo Tuemg ron vie
cua bot tros sk, dong than cing g theo than gian, Bat o s nén ding Kha, ham hoeng e
<SG tron vao 1 30~400 (theo trong hogng) Nhung tinh chat cda bot tro a1 Khong, on
dimh. Khi s dong phai tang cucme phan tich do th nghicm.

Coc did vai dbng o vang dat y&u phii dimp hdn hop vai song va v liéu don (uha bol 1o
o, tro i I X1 1 caog i hdm 1 viv lugmg nhd chan xae tie thach cao) theo nhimg o1&
Khic nhau chia Bp 06 vao 15 coc dam ring dac chac J8 thinh coe. Thong qua mol loal
nhimg phan g val I hod hoe gita nhimg vat lico than coe va giima nhimg vat [éu nay i
dat xung quanh thin coc, lam cho coc oo carmyg G0 nhat dinh v dane & gita cie coc diroe sia
an b thanh midt nén phge hop A8 ganh chion i nong



5. Vi du thyc &€ cong trinh: tod nha bénh nhan ctia mot bénh vién tinh HS Bac ding thay
thd coc voi gia ¢o.

- Khai quit cong trinh va su c¢d: Toa nhi bénh nhan cla mot bénh vién tinh H8 Bac 1a
cong trinh k& cau gach-bé (6ng 4 ting (cuc bd 5 ting). Kich thudc mit bang la 62,4 x
17,9m, dién tich cong trinh [a 4.460m*. Cong trinh ndy xay vao nam 1981, nhimg do nhidn
nguyén nhan trong thi cong, hai lan thay déi don vi thi cong, d&n nam 1985 mai hoadn codng.
Sau khi hoan cong phat hién tuong, cot vi hé dam lién k&t bi nit khong thé st dung.

- Nguyén nhan su ¢d: Dau nam 1988, vién thidt k& nghié¢n citu khoa hoc xay dung tinh
HO Bac, duge sy uy thdc cba uy ban tinh, ti€n hanh didu tra quan tric tod nhi bénh nhan
niy. Ngodi viée quan sdt can than tinh hinh cdc bd phan cha cong trinh, con tim hiu toan
bd qua trinh thidt k&, thi cang qua cde dan vi xay dyng, thidt k&, thi cong. K& hap vadi bio
cdo dia chit cong trinh va cdc tai ligu thi¢t k& hoan cong tién hanh nghién ciu thio lun,
dua ra nguyén nhin gay nén nit ¢ong trinh va ha hong & nhitng mace do khic nhau, chu yéu
do nén hin khong déu vi ing suft nhiét do gy nén.

- XU i sy ¢0: sau khi phan tich mdt céch toan dién chinh xdc nguyén nhan sy ¢6, tir do
du dinh phuong an gia c6.

Xét thdy cong trinh chiém didn tich dit khoang 1.100m?, v& miat phd bich & khip cac
bd phan, ndu (i€n hanh gia ¢d todn dién, gia thinh va thoi gian thi cong khé ¢6 thé duge
don vi xay dung chap nhian. Nham vio ba mau thuidn chi y&u 1 sic chiu tdi cta nén
khong du, ing suit nhiét do qud [Gn, tinh (oan khéi cba cong trinh kém, lan lugt diung cic
hién phdp sau:

+ Tang sdc chiu tai clia nén vd md rong mdt phdn méng: ngoai méng cot doce lap A va G,
ste chiu (i cla nén & cde b phan khic déu khong di, néu gia ¢d todn dicn, phai phd bo
toin ho nén granitd (dac bidt 13 khu v¢ sinh va nha tam [ nén gach men), dong thoi phai
thdo d 10an bo thidt bi & gian v¢ sinh, khéi lugng cong trinh 16n. Xét thay cé thé loi dung
do cdng khong gian cha két ciu gach-be tong cua nha bénh nhin, dung phuong phip xi I
cdch timg gian (hinh 3.73), trdnh gtan v¢ sinh va hinh lang, chi gia ¢d nén nha bénh nhan,
nhu vay ¢ thé pidm duac rat nhicu khoi luong cong trinh gia ¢6, ma lai dat duge hidu qua
pla cd toan dicn. Nén gia ¢ hang thay the gia ¢6 coc vai (0 vang ndy muc nude ngam i tix
-2,50 den -3,00m, chat dat 1a dat sét bot, ¢d it tinh 1an udt). Dung xéng dao dat tha cong tao
19, coc dai 3m, dudng kinh coc 12 300mm, ba trf mét bang nhu hinh 3.73. Ddi hoi tn s6 ticu
chuén cua site chiu 11 nén phdc hop khong nhd hon 120kPa.

Ngodi vide diing cde bién phdp gia ¢d nén, trén nén d3 gia cd, md rong mong bang ct
thinh méng be (hinh 3.73). B¢ giam khai lumg ddo dip dat trong nha, dua cit cao do ddy
mong cla phiin md rdng niang cao dén -1,10m. Dat dap gida ¢6t cao d6 i -1,10 deén -1.70
ding coc vai gia ¢d, dam bao mat ddy mdéng ciia phan md rong ¢6 19p chéng d 16t

Phirdng phap md rong mang [ Lgi dung bét giing mdéng sdn ¢6, dimg mdéng bing dang
phin 1 1am rong thém mong. Phuong phdp ny ¢ the G Kiem eat thép, giam gid thinh, dé
thi cang, con ¢ the gidm tai trong cita (rong lugng dit dap (hinh 3.74),

Ba i ¢6t thép cho méng biing md réng (heo phan lue T00kPa d¢ tinh. Cudmg do cta
phin lue nay kKhép vdi i trong cia cong trinh sau gia ¢,
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[linh 3.73. Binly dd it mdit hing era ¢ nén mang
Phiin ¢6 gach chéo Eumdmng mong dé gia cudmg: X 1 vi tf coe von
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fHinh 3.74.
L Cow vl

e tang cudmp tinh todn Khoi cia mong cot doe ap true (A) (€, ba i cae dam nwng
L., L chay sudl. Din coo 8B40mm, rong, S00mm, hin uoi cdl thép chi ola dam vidi eot thép
chu cua cot doe Tap, nhirhinh 3.75.

F RO e Khe nhidt do. gidim dng suiat nhudt do: ba o khe nhict dgomdn o cho troae 100 true
doi xidng. Puc tuimg chan madr vie mal mai & chd do, dap be ong chen khe cua o panel
midi, biy i khe nhi¢t do dem. Bang thd & trae (10) cat rdinh daim Lign K& mai caa true (A)
(C5), dimg phuemg phip “eii phang”, giam g sudt nhi¢t do.

Bidn phap chi y&u dimy dd thi cong coe voi vit mds rdng mot phan maéng:

e Trong thi cong coc voi, d@ ngin ngin xdo dong dat diy nén tao ra lai [an qua 6o, yeu

ci =0 13 dho madi e con coc voi mong nhi khong duwae vt qua hai cii, dong thin phai thi

[ RO



cong gidn cich. Sau khi tao 16 phii 48 ngay vt lidu tao coc. Cap phoi vat lidu cia coc vin
dundi =1.70m: bot tro xi: vol siing Ta 121 (0018 thd tich), cdp phai vt lidu cha coe voi trén -
1.70m: bot tra xiz vid somg 1a 2:1 4@ ngan ngira 1Gp dat vong 1¢&n.

o Thi cOng 1oan ditn coe voi dind
truc (A) (7). Nhung thy ednp dim

mdng phai thi cong timg doan., ¢ ngin - _—IT
nein khio dio nude mua ngdm u -('7
muong coc. Khe thi cong cla dam mang W/l
phai xir 1 nghicm ngat theo quy pham. = _‘
o Trong thi cong mong bang md
rong, din hot phiai mdr 1§ wong utmg A-A

phia trén mdng. B¢ winh khi ma 16
Fam ton hai dén kKhoi tuimg, cam khong
dirge dung bua lon dip vio nemg,

Hinh 3.75. S dds jiat cat coc voi, mony, dom
L. Coc vin.

thong thuimg ding khoan dién xung kich phai hop vai bia tay duc 15, tranh chan dong
xung Kich 1an.

Khon lugng gia of cong triinh nay Idn, cong doan nhicu. Trong thi cong ngoii vide can
due b nén pranitd cua phong hinh nhin, dio dai, do bd (womg ngodi, ddng coc voi, imd
rong mang, thi cong dim maéng,... sau khi lap d@ con can hoin thinh hing loat cong vide
st chiia K& ciu bén teén, nhu khoi phue 181 nén granitd, st chita mai, sita chira hién, xuo li
vel i, Khad phue tidmg ngodis it mot phiin bdmg trong va tudmg ngodi, phun sm mat
oy ting dud. Do ca ke hogeh sap xép cae comg doan thy comg, dung phueng phiap cuon
chicu, do vy chi trong thon gian 3 thang hoin thanh 1odn bo nhi¢m vu gia o6 cony tinh.

Cong tinh gia ed hat ddu tir thing S nam TYRR vio thing 8. hoan cong bim giao dua vie
it dung. cho dén nay dd qua nhidu nam, tinh hinh s dung 100 Tong dio (e bao gém cong
(rinh khot phue, sta chda, gia co [ mot rinm nam muei ngdn nhan dan @&, so vai phuong an
e O ban dau 3t Kdme dune gan hai tram ongdn nhan din @ e thimbh mot cong trinh 2
ca thanh cong ¢b hicu qui kinh 15 x3 hoi 1o el nam 19%9 duoe chon L giai nhat thicn ke
v thanh pho.

1L Thav thé coe var dae

Coe vor Jat cang dimg & X sy e lanordn én hoang tho, nhimg duimg Kinle coc lon
hem dutmyge kinh coc voi, thong thurmg L 153-20em, khoang cich 19 1 2,54, har phia cua
mange baut =2 hang, Coc Qi voi ditng var ton, 118 vai-dan thirmg dang 1 208, cdng oo the
dine 3:7, coe voi-diat phan L tao 18 bang phaemg phdp ddng ang. Toi dung tic dong dong
Goe A Thn chat sau Khi tao 130 Tap vor dat theo timg Lap, dong thi dang dam hinh g
g Jdam chat. Gia e coe vai dit npodd Lic dune Spchat (rong qua trinh Lo 15)0 v ban
than cutmy do coe von dat cing hoemg dor cao. cd tha hinh timh ndn phi hop, oo e
dung ngan nein dit dhy mong b Sposang phia bén, Daron day ket hop gidn thaca maor vi du
cone rinh the 1 s ed nén nhd nai hor cua mot nhi iy finh S 430ng dine thay the

e Vol i,
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1. Khél quat cong trinh va su co

Nén nha ndi hoi nay la hoang (hd ldn udt, sau khi xay dung, do dit nén dudi ddy méng
bi udt, toan bd cong trinh lin 300~400mm, vét nit than tuong rong 20mm, anh hudng
nghicm trong dén sit dung binh thuimg.

2. Nguyén nhan su ¢d

Thiét k& khong 161, khi thi€t k& chua ding nhimg bicn phap cin thiét thco quy pham
hoang thd; ngan nudc cling 1am khong duge t6t, 1am cho phdn 16n nude mat ngadm vao
trong. nén, gay nén ldn udt khong déu, dan dén khéi tudmg bi nit.

3. X Af sy ¢o ‘

Ding gia ¢d coc voi dat ép chat dat, duong kinh coc 1a 200mm, khodng cdch coc la
600mm, coe dii Sm. Xung quanh méng bé i 3 hing 18 coc, diing nhan c¢éng kéo bia déng
coe 1o 18, sau d6 dung voi dat ti 1¢ 3:7 1dp theo ting 16p v ddm chat. Cho d&n nay, chua
phét hién gia cd bign dang.

LI Thay thé coc voi car

Coc voi cét ¢ hai loal, mot loai 13 theo ti 1¢ nhit dinh tron cat min vao voi, ti 18 trdn cat
la 15~209%, con phuong phip thi cong cua chang gidng nhu coc voi. Muyc dich tron cat fa
nang cao cuomg do than coc, ngan nglra voi bi mém hod. Phuong phdp ndy doéi véi xur Ii su
¢d lin udt nhe di duge dng dung thinh cong nhiéu 1an. COn mot loai 13, trude tién ding
Sng thép ¢d dudng kinh tuong dai 16n tao 18, trong 15 1dp voi séng, sau dé chinh tai vi tri 16
ding ong thép dutmg kinh nhd tién hanh déng lai, € khéi dit & xung quanh duge ép chit
Lan thit hai, nudc bi ddy ra Jai phan Gng thém mot bude nita véi voi & 16p trong. Sau khi nho
dng thép, 1ap hdn hgp cdt nhd vi dd nhd vao trong 18, ddm chat theo timg 1dp g thanh coc
vol cét. Hidu qua ¢p chit va hit nude cla coc vai cdt déu 16t hon so vdi coc voi. Man chin
hinh thinh & hai phia gia ¢8 clia mdng, ¢6 thé ngan chin mot cach ¢é hitu qua bién dang &p
vang phia bén khi nén hodng (hd hin ud. Ngoai ra, tii trong mong truyén dén khoi dat gia
¢O & hat bén, cing ¢ tde dung khudch o g sual, khicn cho dng suit bo sung coa kKhai
dat chua gia ¢d dudi ddy mdéng giam di. Phudng phdap ndy da timg duge dung xu 1 sy o
nén tram bom cha mdt nhd may & Thai Nguyen. Dubing kinh coc voi sGng 1 16¢m, kKhoang
cach coc la 40cm. Hai phia mong madi bén bo tri hai hang, khoang ciach hang 1a 35em, bo
tri thanh hinh vuong. Chidu siiu gia ¢6 1 -3m, chidu sdu chon méng 13t -1,6 dén -2,1m.
Cach 2~3 ngdy sau khi 1ap voi song, lai déng dng thép dudmg kinh 12em viwo trong coc v,
sau khi nhé dng 1ap timg 1ap hdn hop cat min vi dd nhd, c¢at dd 1ap (i tén ¢Ot cao do ddy
maong 30cm, tiép dd dimg dat dip dan tmg ldp (6i mat dat. Sau khi gia ¢d, {Gn da 6n dinh,
hicu qua tuang doi tot.

V. Thay thé coc voi car ddt

Khi x{r {i sur ¢& 1in 10d nhd Mon Tién o Bac Thanh thanh phd Tay An, ding phuang phip
thay th& coc voi ¢dt dit. Ding xi mang. voi, it viv hodng thé tron déu thee i 18 1:2:3:4 1ap
vilo trong 13 va dam chat, sau 3 ngay ¢ thé déng clng. Dudi mong ctia 10d nhd ndy ¢ hiam
phong khong ¢, Mia thu 1983 dudi trin mua kéo dai nhidu ngdy, mat dat ¢dn ngdi nha hin

khoang 30cm, uy hi¢p an toan cia oa nhi. Khi a1 ngodi vice nhanh chong 1ap him
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phong khong, déng thoi ding mdy dao Lac Duong dudng kinh 16n 7~15cm dao 15, dudng
kinh 13 ¢6 hai loal la 15 va 30cm. Sau khi phan 16p dép vat licu hdn hgp bén loai néi trén,
dung dim 30kg dim chat. Téc do 16n 1dn nhét cua tod nha trude xir Ii 1a 9mm/ngay, sau xir
1i, 1dn co ban di vao dn dinh.

V. Thay thé gieng mé tru voi dat

Gigng mé tru vor dat 1a mot phuong phdp x If nén thudng ding & nén d4t dap ving tay
bac. Trong x{r If nén cong trinh loai vira va nhd trén nén hoang thd ldn uét khong trong
lugng ciing tng dung thanh c¢ong nhidu 1an. Cing nhu vay, gighg m6 tru voi ddt cing c6 thé
diing cho cong trinh thay thd méng.

Thay thé gidng md tru voi dit 13 dung nhan cong d2o 18 & hai bén méng su cd, trong 18
chia 16p 14p voi dat, sau d6 trén gicdng 1am ddm mdéng be tdng ¢t thép xuyen qua phin diy
clia méng cid d& chdng d& tii trong ben trén. NG phi hop véi trudng hgp muc nude ngam
tuang dai thap, thi cong tuong doi don gidn. Vi i 1¢ clia lyc ma sit chigm trong stc chiu tai
cha giéng tru voi dat 13 tuong doi 18n, nén néi chung khong nén ding & viing hoang thé ¢
tinh ldn udt trong luong ban thin.

1. Thiét k& giéng ma tru voi dat (theo thiét ké'va thi cong méng giéng voi ddr cria vién
thiét k& xav dinyg taiy bic Trung Quoc nam 1984)

Gidng md tru voi ddt thong thudmg déu thict k& thanh hinh try tron, dutmg kinh ¢6 thé
[dy 0,80~1,20m dya theo site chiu tai. Chiéu dai than giéng xdc dinh dua vio 16p chéng dd
dinh chon, ddi hdi xuyén qua todn b 1gp dat 1in uét d¢ chéng 1én 16p dat khong lan uat,
dong thoi can tranh nén tiép tue ngdp nude. Sdc chiu tai cho phép coa gidng md tru dom P
(kN) ¢4 thé xdc dinh theo cong thie sau:

P=m -UY.f -1 +R-A-W (3.3)
Trong dé:
f, - Luc ma st cho phép cha vich giéng md tru voi datl voi 18p dat tha i (kPa), ¢d thé
ding theo bang 3.%;
I, - Chidu diy 16p dat thit 7 trong pham vi chidu dai giéng (m);
U - Chidu dai chu vi gichg tru (m);

R - Stte chiu 1di cho phép cta dat phan ddy gi€ng md tru sau khi hiéu chinh chiéu sau
(kPaY;

A - Dicn tich mat cat ngang cua ddy gifng mo tru (m°);
W - Trong lugng ban than ging (kN);

m_ - HE 38 khong ddng déu, 13y 0,65.

Bang 3.8. Lire ma sit cho phép giita vach gicng mo tro vii dat va dat

Loai dil Luc ma sit cho phép 4, (kPa)

Hoang thd nén lin 200~ 24
it tap b thue vid 16 ~23
it xi 1o 10~ 15
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Vi tidn dé giéng ma o vol G thed min siie chiu @i cda nén, con phan tinh toidn Kiem
tra e o vor dat than eiéne. doi hin:
N IEA (3.4
Tramg dos No-TaE trong mic Rt cau bén bén truvén cho dinh giéng mo ru (kN
R* Cudmye do chin ndn thidt ke ena voi darn (kPa);
Ba1 van van dan 208, 1ay 165 = 400k P
B v von da A7) Ly B = 500K

A Nhurren. =4

Gidng ma teu thay the nen hd ui thimh doi doe theo
hai bén mang, nhar hinh 376, Phia uén vai dit lim tam
diay b tomg Ot thép CIR day SO, Cot thép npang

clia time day dang G¥mm, kKhoang cich 1 150mm.

Phia tren caa nd T dam der bhe tonge eot theép xuyén qua
phan Jday mong. Mal cat vi ha te cot thp coa dam

> s g , e i g 2 o inmh 3.76. Thas i wichg fr
phai dua vao 1t mony, sinh chiu inh win theo co Kign L el iehs

v o y . ) - - L vier dloet
he tone eot thep chio uon don gran de sac dinhb N —
! : : Lo Gicng by von din, 2 T din
2. Thi cong gidng ma iy von dal be tong col thép; 3. Dam i

Vor dat ¢ Lip ed the dang voi dan thea 1 1¢ the rich htenmenlthipe 4 Mo,

2R hoae 370 won déu theo yéu can thong thuomg cia thr cong, chia Lap e dap. Chicu day
mon p dat xop [y 15=20cm, dam chat bing thanh thép nhd chit T hoae diam gb, mal Jdao
Kho san ki dam chat doi v vod dan 2: 8 khong duge nhd hom l.éﬁl}kg_'f"ml, o vl ol diat
30 7 khong duoe nho hon l.til’mflkg,.’lnl, Cung b the khong ¢hé theo hé so dam chat khong
dure nho hom 6,93,

3.7. THAY THE PHUN VUA

Thay the phan v [yomor phisng phiap gia et dang Khi nen hoge dung dich oén nhoi
van trong dat cac loan dung dich va e hoae dung dich b eon L cho nén e nén cing,
ning cao cume do pdng cd tic done loae uir unh lan udt hoge chong thiom. Ticn hivah phun
Vit brone cac oo cong rinh xay dune 33 cd hane tam i hch s

Vit hicu phun vz o6 il licu vien dang hat nhu v xi mang, vice dat ¢ cd vat heu vita
hot chat nhor NasSiO,, NaOLE pesi Spony. propylene Thay the phon via thuds Toai sir
nguyven Vi thi cong temg doi dem guing vt [ién v ciing nhanh, v the evia o cume do
cao, i chimg, cd i gia cdmn khone dimg sin xudt, Nhmg, trong thay the phun v,
phan Tam e vat héu vl tuomg GO cao, thong thaeme chit han chd & xar [ gia oo Tap nonye.
chidu sau g e thone thume Rhodng 3=Sm. NS chidu sau g oo vasst qua Sm, phisony
phap pay thuermg Khong kb @, ucn sau ke ien himh socsanh kb @ Ky thuat v cae
phuemy phip thay the khac, mai gyt dinh o ding hay khonge

Neuyén I g cd dung dich vi trén v e ban chin thanh han Togt, mot Toa i gin oo

tham, nehra 1w By dong dich eddosdinke thap, D e dongs coadp hre tham nhip vie
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khe eong clia dat, xdy ra phan ing hod hoc do t ban than dung dich hoac thanh phan vat
chit cta b& mat hat dat, 1am nhimg hat dat voi rac dinh k&t lai thanh mot khai, Nhu phuong
phip gia ¢ silic hod vl phuong phip gia ¢6 dung dich kiém. Mot loai khdce a tdch ndt gia
e, nghia 1d dung dich nhat vio trong dat1a dung dich ¢6 do dinb cao, dudi 1ac dong ctia ap
lue Ldn, tich doc theo vét ndt cua khoi dat d¢ Ep vita vao, hinh thanh ving ap luc cao cuc bo
trong nén, &p chat khat dat xung quanh, ban than vira cing hod cng Jam cho nén duge gia
¢d. Nhu phuong phip silic hod xi mang i thude loal gia ¢0 khe not. Ngoai ra, phuong phip
phut cao dp La thong qua quay cao ap hoie bom dinh hudng bam via vao trong nén, phi v
khai dat, (eon cuding ch& vai dat dé cing hod.

Phuong phdp phun vita dung cho thay thd méng coa cong trinh xdy dung cha yéu ¢6
phuong phiap gia ¢d silic hod, phuong phap silic hod x1 mang, phuong phip gia ¢6 dung
dich kiém. Nhimg nam 70 ¢ nude ngoli ¢6 phuong phdp bom vita cao ap. chicu siu gia ¢6
¢& the dat (@ 30~40m. nhimg nam gén day tng dung ngdy cing nhicu.

3.7.1. Phuung phap gia co silic hoa

Phuong phap gin ¢d silic hod bat ddu tr nam 1887, 13 mot toai cong ngh¢ phun via
tuong doi 1au duo.

Gia ¢t silic hod 1 mot loai phuang phip gia ¢d hod hoe, loi dung ong nhdi vita ¢d ludi
mat cdo 1an Tugt nhoi vao rong dat dung dich Na,OnSiO, v dung dich CaCly 1am cho
khoi dat e nén cimng. Néu chi ding mor loat dung dich Na,0.2810,, goi 1a phuong phap
moOt dung dich silic hoa: Neu dimg hal Toai dung dich Na,O.nSi0, va dung dich CaCl,, goi
12 phuong phdp hai dung dich silic hod. Dua v phuong thde nhoi dung dich lai cé the
phiu chia (hanh bon Toat: silic hod mot dung dich khong ¢é dp lue, silic hod mdt dung dich
e ap lue, silic hod hai dung dich ¢d @p Iye va silic hod hai dung dich dién dong. Silic hod
mot dung dich Khong ¢6 dp lue viv ¢ dp lue phit hgp vai gia ¢ nén hodug tho. Troag khu
vie hodng thd diing silic hod ¢6 dp hay khomg ¢6 dp quyét dinh § trong dil ¢d 16m tai vt
ndt nhd hay khang v do lan cta matdo. DA vdi hodng the ed tinh 1an u@ trong luong ban
than k& cdu rvi rac vit hodng (hd mdi lang dong, ¢d (h¢ dung phuomge thie tu thaim khong
¢G Ap lue d¢ bom vita, néu khong »& gay nén tae do chay qua idn, 1on that dung dich, thaim
khong déu, khong (hé hinh thinh khai gia ¢d hinh tru 1ron [{ tudng. Phuong phip hai dung
dich silic hod phit hop vdr gia ¢6 dat dinh hoie cdat roi néi chang ¢d he s6 thim
010~0R0m/ngiy. NEu hé so tham nhd hon 0,10m/oedy, vi khe edng gitta cde hat dat i
ntho, dung nhoi vita dp Tue thong thuemg, 16¢ do thim riit cham tham chi khong nhdi vao
dirge. Liic ndy diing phurong phip dién dong silic hoid theo nguyen Ii di¢o thim, ¢6 the ma
rong bin kinh gia ¢d, ddp ng yéu ciu gia ¢8. Nhmg phuong phap nay ticu hao nhidu dign.
gid thimh cao, hi¢n nay da bi thay (h& bang cde phuang phip gia ¢d khéc.

Phuang phip gia ¢ silic hod khong nén ding cho dat bi cde san pham nhua dutmg, ma,
ditu thim thiu, cing khong nén ditng cho dat dudi mue nude ngdm ma ti s6 pH Ldn hon 9.
Réi vi cie chat ¢d dau ngan can dong cing cdc mang keo, dudi mae nude ngdm mai tri so
pHE LG hom 9 ¢d tde dung an mon d6i v nén gia o6 silic hod.
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L. Nguyén li gia co

1. Phuong phap hai dung dich silic hoa

Phuong phip hai dung dich silic hod 14 sau khi nhdi Na,O.nSi0), ngam mrde (con goi 1a
nuGe thuy tinh) vao dat, lai nhoi dung dich CaCl,. Tae dung ca CaCl, Ta lam tang nhanh sif
hod tan cua Na,(O.#Si0), | ddy nhanh sir hinh thanh keo dong k&t axit silic, phan dng hod
hoc cua nd nhu sau:

Na,O.nSiQ, + CaCly + mt,O — 2810, (m-1) H,O + Ca(OH), + 2NaCl
bong (hoi con sinh ra phan ting phu dud day:
nCa(OH), +CaCl, + mHLO > 1CaO.Call,.(n + 1)H,O

Phian tmg nay cing ¢6 tie dung dinh ket

Mang mong keo diokit silic do phan ang sinh ra pha 1&n b¢ mat ca hat dat, keo k& hat
dat thinh mot kbai, con CaOH 1ap dily cde khe he ctia hat dat, dong thoi phan tng cimg v
dioxit silic hoat tinh trong dat tao thanh silicat canxi khién cho dit ¢6 tinh chong nude, tinh
on dinh, (inh khong [Gn ud va tinh thim y&u, ddng (hoi nang cao cuding do. Doi v dit sét
ndi chung, cuomg dd chiu nén nd hong dat tét 0.5~1,5MPa, doy van dat cdt ¢6 the dat (31
1.0~5,0MPa.

2. Phuwong phap mdt dung dich sihic hod

Phuamge phdp mdt dung dich sitic hod phi hop v gia ¢o hoang thd ¢d tinh lan uét. Vi
trong hodng thd 18n tai nhidu jon canxi, ion mangan, 12 ¢t bio hod ion canxi, ion mangan.
Sau kKhi dung dich nude thuy tinh vio hodng (hd, climg véi cde thanh phan cua dilt ¢S nhitng
phan ng hod hoc sau:

- (’nS()4 B ‘ Ca(OLHy,
Na,O.u810), + + mth, O —> #8105 (m-1) H,O + Na, SO, +
- MgSO, - ’ - MO,

Kbi tién hanh gia ¢& mdt dung dich silic hod trong hodng thd ¢6 tinh lan wdt, vi trong
dung dich ¢d nhiu nude (ndng do dung dich nude thuy tinh sie dung trong phuang phip
mot dung dich thap hon nhidu so véi néng do phuong phip hai dung dich), trong qud trinh
citng hod. khoi dat (rude ten by nade thim wdt, cudong do ket cau giam dic Vi the, dudi tic
dong cta dp lye méng sinh ra Ian phu thém nhdt dinh. DAi véi mot s6 hoang thd mdi lang
dong ma cudmg dd k&t cau thap hoac hoang (hd ¢6 tinh nén 1an bang trong luong ban thin
¢ do nhay cam cao, gid iy Ian pha thém s& riit [én. Nhie thi nghi¢m tai (rong 4m? chia mol
viing & Cam Tdc cho thay, dudi dp lue [75-200kPa, do Lin phu them sinh ra trong qud trinh
silic hod 133 16~3Tem, Lan phu thém do gia ¢ silic hod cta nén cong trinh gay nén (3
9~20mm. Lin phu thém qud 1 s¢ sinh ra nguy hidm cho cong trinh, van d& ndy can duoe
xem xEean than doi vt cong inh.

B¢ eidm Jan phy thém sinh ra trong qui 0inh eia co, trong nhimg nam gin diy & Trany
Quae v nude ngodi da ricn khai nghicn cu thi nghicm phuong phip gin oo silic hod (hdo
cdo phiong phdp gia o6 silic hod CaC Oy, 1982, cria sof nghién citu xay dung cong i vay
dinig bo tuvén kinn tha 8 cita Trug Quory. Phuong phép gia cd silic hod ¢6 khi Ly trade Khi
bam dung dich nude thuy tinh, diu ién bom vio trong dit lugng aho khi CO, hoje khi
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amoniac, nhung phan [gn bam khi CO,. Phuong phiap niay [ rude ticn bom mot lugug nho
khi CO, vao trong nén. 4¢ maot phin khe rdng trong dat by CO, chidm linh, trén bd mat hat
dat hinh thinh maot [dp o ket Ca(HCO,), hoat tinh. Sau db bom dung dich nude thuy tinh,
tiép theo Tai bom CO,. VI Gie dong cta nude thuy tinh kiém tinh hdp thy CO, mdt cich
manh Lict hinh thanh chin khong, fam cho dung dich phan ba déu trong dat, dong thoi tham
viio nthang (6 nho trong dat, 1ir dé lam cho dung dich nwde thuy tinh dat @ phin dng neong
doi hodn toan va eting hod. T bang 2.9 ¢4 thé (hay, sau khi bam khi CO,. lugmg axit silic
Ay ra duge trong 100g dat chi tuong duong vai R.47 caa phuong phdp silic hod khiong ¢
khi. Phuong phap silic hod c6 khi ¢d the 1am cho 93~979% khe rdng duogc 1ap diy bang dung
dich vita, bin kinh gia ¢0 cta nd cao hon SH~60% so vdi phuang phip silic hod thong
(huomg, cucmg dd gia ¢O niang cao 25~60% 1i¢t kKiem 60%: vat lidu nudc thuy tinh, gram gid
thainh 309%. Do cuomg do that ki diu wrang doi cao, ¢6 the gidm rd 18t o phy 1thém trong
gud trinh gia co.

Bang 3. 9. So sanh sitic hoa thong thuimyg v si lic hod ¢6 khi nén

Mait do hame . . . .
R A oc Lireme axat silic (me) Lay ra ir 100¢ dat
Phuimg phip doi dung dich o (mg) Ly -

muie thuy tinh | Jpehy

Ingiy | Tngay | 21ngly | 28ngay N

Silic hod thong thiemg [.13 1.700 | 2.600 208 170 12 S.750
Silic hod en Khi nén .13 59 107 137 117 (

I~

) 4R2

Nén khi amoniac ciing ndng cao hitu qua gia ¢od nhr vy, Dung dp lue SOKPa nén khi
amoniac VAo lrong holing 1ha, amoniac sau khi bi mimg nude cua hat dat hip thu. chng vai
ion canxi trdn b mit hat dat cd phan aing doi chd hinh thinh CatOH), do phan tin cao,
Im' hodang the trong tudmg hep bio hoa vie hap thu ¢ (e bilp thu S~8kg khi amoniac, ¢d
thé chict xudt 10~17kp CafOF), co dd phan 1in cao. CatOH), chidt \udt e dung toong b
v CaQ)y hoat tinh va keo axit silie sinh r keo REEsilicat canxi, ¢8 the ning cao army do
cta holing tho rat nhidu, giam lan phy (hém.

. Var iéu o yita va midy moe

Vat licu chil ycu dimg cho gia o8 silic hod 1 mede thuy tinh viv CaCl,. San phiam nude
thay tinh ¢d hai dang [ (h¢ [ong v the ran. Khi ndng do vio kKhoaug 3()“~42“b’( (mat do
teome tmg [ 1.33=141). nurde thuy tinh & (he 1one: Khi nong do vio khoang 5()“~(1H“Hl
(mat do ong dne 1 1.33~1.71), nude thuy tinh G ihe ran, dong thag céotinh din, i 1e
Liwmg phan nr gam gita SiOQ, va Na, O trong nude thay tinh goi 1osd mo dun e 1a oo

%.Si(),

— 1032 (.5)
(‘y(ll’\'tl\()

=

Trong dé: Y.032 Ja 1 18 phan i luong eitta Na,O vie SiOL. 86 ma dun caa oude thuy tnh
cang n, bicu thi him fugng SiO, cang nhicu. B vi e dung silic hod cha dit cha yeu

quyet dinh & tic dyng dinh k&t caa S1O,, cho nén do 1m cla mo dun nwde thuy tinhy ¢d
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quan h¢ mat thict vai cudmg ¢ cua dit gia cd. Thi nghiém cho thily rang, thuian Na,SiO, ¢o
mo dun T | khong ¢ 1de dung gia cd, néu nude thuy tinh cd mo dun 1o hon 3.5 cuomg do
gia O eting trong dor thap. Thong thudmg ding nude thuy tinh ¢ mo dun 2,5~3.5 [a vita.
Neoai ra, doi hot ham fugng wp chial o trong nude ¢ trong vat lidu nude thuy tinh khong
duge [dn hon 297

Trude khi bom nude thuy tinh vao dat phai pha loang, mde do loang dua vao d¢ lin khe
rdng cha dat d¢ quy&t dinh. Nong do nude thuy tinh cta phuong phap hai dung dich tuong
dai 1én, néi chung khoang 35“~44UHU (mat dd tuong dng 1a 1.32~1,44), ndng do dung clia
phuong phiap mot dung dich, néi chung 1a l7“~2‘)0b", (mat do tuong dng 1a 1,13~1.25).

CaCl, 1a thé rin k& tinh mau tang, tinh hit dm 3t manh. Ding CaCl, gia ¢d nén déu
can pha lodng vai nude d¢ tao thanh dung dich. Dot hot ham lugng tap chat trong mbi it
dung dich Ca(1, khong duge vugt qua 60g, nhimg hat ndi khoog duge vugt qui 1%, do pH
trong dung dich I8y 5,5 1a vira. Mat do dung dich CaC'l, dung ¢ia ¢6 trong phuong phdp hai
dung dich not chung la 1.26~128 (3(’)“~32“b",). N&u nén hoding thd ¢d tinh hin udt ma
ding phuomg phitp hai dung dich d¢ gia o6, nong do dung dich CaCl, thudmg 1a 10% (ndng
dd theo 6 1e trong luong), ndng do nude thuy tinh 12 22°-25" B (mat do wong e i
1,18~1.21).

Gan day, cin bd khoa hoc Kkt thudt Trung Qudce nghién citu dung dung dich nude thuy
tinh rit lodang (mat dd 12 1,06~1,09) gia ¢d hodng 1thd ¢d tinh Tin udt biang trong Iuong ban
than cling bude dau thu duge k&L qui.

Thict bi cha y&u thi cong thco phuomg

. T L ~ A ’ x /)
phap silic hod la 6ng bom vita (Ong ¢o 16 @ }
n e . P T -———
xung quanh), dng oot (khong ¢éd 16 xung [-: h
& g N % o Loai dung dich
quanh), (et bt phan phat dung  dich, Loai dung dich ths ha
N . - . . thir nhat
thitng chia dung dich, bom nude (hoic e
may nén khi), dng cao su, ddng ho dp lue, 86 phan
gid dd ba chin dé dong dng (hoae khoan coduclo

chan dong). Hinh thite cta ong bam vira
¢ hat loar, nhu hinh 3774 13 dng bom

vita mot 1ap, ncu la phuong phip hai dung
dich, hai loai dung dich ¢6 the tuin hoan

o - o Hinh 3.77. Ong phun vi
bom vio. Hinh 3.77h 13 6ng bom vita hai ! N8 pi

) ) } ) - plutong phap silic hod
ld\p‘ hai .IOL-_H dung (L]ch o the lan luot . (Aing phun vira mot Lp;
dong thoi bom vivo. Ong bon vita ¢é mii h. Ong phun vira hai 1Gp.
ong, duomg kinh bhén rong cua dng i
20~38mm, chi¢u ddy ang khong duge nhéd han Smm, dng dai 1,0~1,5m, bd phan ¢6 duc 16
dar 0,7~1,0m, dutmg kinh J& 1~3mm, khoing cdch tim 15 20mm, x&p so le, dng néi ticp diu
1,0~1.2m. gitta ching ding khdp iam duong dé noi. Gid 1am gide dimg dé chim ang, thong
qua romg roc dung nhan cong hoac dong cor dién nhic bia xuyén tam 50kp d¢ déng dng
bom vira vao trong dat.

197



UL Nhitng diem chinh thiét ké'va thi cong

Dua vio yeu ciu thi cong, xung quanh mong ¢6 the bo tri 1~3 hang 16 phun vira, khodng
cdch himg 101,58 (R Vi bdn kinh gia cd), khoang ¢ach 18 i 1.73 R, Nhur vay ¢6 thé am cho
dicn tich khoi dat gia ¢d hén canh ¢ mot bo phan irang 1ap, tao thanh mot khoi. Ban kinh
gia & bom vita caa mdi 18 khoang 0.3~1,0m, do ¢hdt dat v he 56 tham quyct dinh. Cie <0
lidu cta bang 3.10 ¢& 1hé cung ¢ap tham khdo d& thidt k& N&u khoi dat gia ¢o taomg doi
diy, nén chia thanh mot »6 [3p gia oo, chidu day mdi 19p gia ¢d b the tinh bing chicu dai
doan ong ¢d duc 16 phun viza cong (hém 058 cho phan frén vie dudi doan d6. Khi thi cong.
néi chung nén GEN hianh bom vita (mg bude tr rén xuong dudi. Chi khi tde do dong chay
npam tuong déi Idn mdi xem 28t icn hanh ar dudi 1én teén.

Bing 3.10. Bian Kinh gia ¢o ¢tia phuong phap silic hoa

Loai dit vy phieme phidp gia e HS <o thdm (m/ngay) Bin kinh gra ¢ (n)

2~ 10 030 ~ 0.40

Phuonp phip silic hod dat ci 10 ~20 0,40 ~ 0,60
20 ~50 0.60 ~ 0,80

SO~ &0 (2,80 ~ 1,00

0.3~ 05 (0,30 ~ 0,40

Phuemg phip silic hoid cdl min 05~ 1.0 0.40 ~ 0.60
(O~ 20 0,60 ~ 0,80

20~ 50 0,80 ~ 1,00

ML~ 0,3 0,30 ~ 0,40

Phuiromg phap silic hod hoang tho 0,3~ 0.5 0,40 ~ 0,00
05~ 1D 0,60 ~ 0,90

1.0~ 2,0 0,90 ~ 1,00

Liomge dung dich bom vdo theo thidt k& caa mdi 16 bom vita ¢ the tinh (heo
cong thite sau:
O=K-7-Kk -n L (3.6
Trong ddé:
Q - Tong hugng dung dich thi¢t K¢ vita bam ctia mdi 16 bom vita (1it);
R - Bdn hinh gia cd (m), ¢6 thé xde dinh bing thi nghiem hoic tham khao bang 2,10
- TS khe rdng cia dat (70);
L - Chicu day Kp gia ¢ (m);
K - HE 56 1ap ddy, nén xdc dinh bang thi nghi¢m hi¢n truomg, néu khong ¢6 tii licu thi
nghicm, ¢6 the [dy theo cdce gid o dudi day:
bat y&u, dat sét, cdtming K =03~0,5;
Cat v, cat tho: K =0,5~07:
CAtsoL: K=07~1.1}%

Hodng (hd cé1inh Iin udt: K= 0,5~0 K.
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Luong dung dich ndi ¢ trén, ndu $a phuong phiap mot dung dich thi 1oan bd 1a dung dich
nude thuy tinh; ndu 1 phuang phdp hai dung dich thi 1a nude thuy tinh va dung dich CaCl,
mdi loar chidm mot ntra, nhung tri 6 K phai nang cao, thdng thuong lay 1,4

Vit licu nude (huy (inh ndi chung déu cin pha lodng vdi nude, lugng nude phai cho
(h&m cta dung dich nude thuy tinh pha lofing ¢é the tinh theo cong thic sau:

Vi~V

}/'u }//'l

Trong dé: V- Lugng mude phai cho vivo (1it);

. 0 (2.7)

V', - The tich vat li¢u nude thuy tinh cin pha lodng (10,
¥, - Mt do nude thuy tinh irude khi pha lodng:

7, - Mt dd nude thuy tinh sau khi pha odng;

o - Mt dd cha nude, ¢d (he 1y bing 1.

Khi thi cong néi chung ding bia roi, haa hoi hoac khoan chan dong ddng dng bom vir
xudng dudi dat. Khi noi ong va kKhi bom vira phat ngan ngta vich dng v dat xung quanh
dng rung dong, néu khong d¢ 1am cho dung dich vita tran ra ngoai. Trén [Gp dat gia ¢ phai
¢ 1dp dity bén (eén day it nhidt I Tm, néu khong ciing dé trao vita. N&u dung dich vita trio
I&n ¢, phad [ap tite ngimg bam vita, sau dd lam xdp dat b& mat xung quanh dng bom via,
dam chat lai hoac dung vaa xi mang di¢u chd bang nude thuy tinh (1:1 hodc 1:2) ién hanh
1ap xung quanh than ong. NCGu ¢d mot so 13p gia ¢6, nén bom vita 1ién tuc theo ting 1ap (e
rén xudng dudi, chr khi md he sd thim coa dit tang theo chidu sdu mdi ién hanh tir dud
[&n wén. NEu ding hat dung dich silic hod, khi td¢ dO nude ngadm nhd hon Tm/ngay. trude
eén bom nude thay tinh vio 0 tén xuong dudi, sau ddé bom dung dich CaCl, i dudi 1en
(rén. Neu (8¢ do oude ngam 1o 1=3m/ngly, phai Lan fuot bom nude thuy tnh vic dung dich
CaCl,. NEu 1oe do nude ngam lan hon 3m/ngay. thi dau ticn dong thon bom hai loai dung
dich, sau ¢6 Lan luot bom nude thuy tinh va dung dich CaCl,,.

Sau khi bum hét lugng dung dich thidt k& cta mdi 16, phii rdt ngay 6ng bom vira, dong
thii it sach. LS ¢dn lai ding vita xi mang [ap, cling ¢6 the [ap bing dit hoac datr voi.
nhung phar dam chat wmg Lap.

IV. Vi du thuce 16 cong vrini

Gia ¢ thay (h& phuang phap silic hod hai dung dich sy c6 nén tram bin the dign cia
MmOt nhd may o Lau Gia Hicp

1. Khidt qudt cong (rinh va s eo:

Tram bidn the niy 14 k& ciau khai xay gach mdt 1ang, mdng bang bé tong. Hat nén I
hodng thd ¢d tinh Tan udt trong dagng bin thin cap I, chua hoan toin ¢ k& Sir dung chua
Faiu, il hicn an Khong déu. D kb gia e, did ¢6 vet nd khai womg dai hon 4,0m., v&t
Nt rong nthat (o 20mmn.

2. Nguyen nhan sy co:

Nha mdy  viing hoang thé ¢8 tinh 1an udt trong [uong bin than cap I, chua hodn todn
¢O k&t thém nita hrgng nude ding cua nbd mdy ndy wong dai [dn. rinh trén mat dat nhicdu,
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Khi thiet ke L Khinge ¢6 bicn phip phong aade nghiem ngat, chit luemg xue 1§ phong nue
e ranh v eén man dan Tag kém, do déoedy nen rdooonghiém trong thim wd nén, dan dén
lin Khong déu, khot nemg ran nii.

3Xu sy e

Nam 1974 quycl dinh dimg phuimg phip sihe hod eio cd néo, DE piam chi phi vi it
nesn L phu them K g oo, dong dich vita gia co dimg phueomg phidp har dung dich et
thuy tinh vi CaCl..

- Khoing cich 10 vie chicn sine cludu rong gia con gqua thi nghicm hién wruimg quyct dinh
hin Kinh gia oo R = 0.50m: Khoang ciach 16 phun viia By O 86,

Vi nhit mdy nay thude cong tinh loai B, dit nén 15 holng thd ¢otinh 1an udt rong huong
han than cap 1L dua vaa quy pham hodng tha ¢d, chidu sdu gia e [ 2m, nehia Bodie®
mang chia in hai 16p wén dudn phun vida (ang c& 1S dad Tmye Vihidn Kinh gia co B -
(,50m, do do dutmge kinh gia oo ed 1he dat duge Tm, didu 36 dor v mong hane oo rony
0.60m hoan toan dip g yéu caus NEu o the dua ong 6 18 xudng dudi ddy mong, dong
thiri chd ¥ chdt ugme hom vida, mal himg 16 cling ¢d the diap ing yeu cdu cua chidu rong.

3¢ dam hido dune dich vt phun viw ddy
mang mot cich 1 nemg. ha o 16 phon vira

N R - & - W L 2 o
nehicng theo hal 1ap tén va duwtis. Neh Ta « 0000 P 2 Ay
: ¢ . _ : -2 7./
Ong bom vita bany sat vicn diy mone. Tan Lo o1 2
- - . - -, v T i b /
auyén gua dudmye timeo i mong o cha din® i ﬁ
. - - - - - ‘- k3
mal iy moug Stem vie 130ent de phin gt ¥ )
|- g - ‘x & B ) & @E_ 3
cua Ong cd 1o cal nhan vaén dime i caa 2 | |
mang. nhat hinh 378, o | A
_ , . ) ] P
- Pha ch¢ duny dich vine mar do dung i
. T 4 . |
dich muede thuy tinh rong phuaang phiap ha | |
dung dich T 125, nang do et dung dich L

CaCl, 1a 4%,

Thi nghicm hién trme tnede khi thi cong

chothiy, Khi gia cd hai dung dich, mdi 1in Hinh 3.78. Sordo 4o phast vide gt cion
nuee thuy tinh (mat do 1 1A cd the gia co

ctia traei bion e dien

7.5m  dat, Khi chinh e gia ci d& cang tin L LS Kap thar £ 20 LA fop i i
cdy homy, tinh theo mds tin gia oo 6.0m" dat. AN Al 9 Rhonpereaili namg.
£ hict hdn kinh gia ¢o 1 O,5m, chicu dii ong due 18 1 1,0m, ¢o (the tinh dirse the tich di
i e el mai 18 150, 78m . Trong thidt ké thi cong, tinh khot lugne dung dich vGu cua mdi
15 theo Lom" dat giacen, nghia Bemdi mot 1S phun vira cin 167k minde thuy tinh cé miin do
L 1.40.

Ly dung dich 167kg nuwde thuy tinh 6 man do Ta 1,40 pha lodng thinh dung dich nude
thuy tinh coman do 1 125, huomg mude can thicr B

A0 - 125 167

- el A
Tl | |40
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S3 lugng dung dich nude thuy tinh cd mat do 1@ 1,25 can thidt cua mdi 16 la:
167

—+ 72=191li1
1,40

Nong 4o cin thict cua CaCl, 1 4%. phuwong phdp pha ché la trong 100kg nude cho vao
4kg CaCl, thé ran, dyi tan hét 13 duge. Dung dich CaCl, va dung dich nudc thuy tinh déu
nhai theo the tich bing nhau, nghia [d dung dich CaCl, ¢6 nong dd 4% cua mdi 1o
15 19111t

- Phuong phap phun vita: dung dich nude thuy tinh va dung dich CaCl, lan fugt dang hai
mady bom via thong qua cing mot 6ng bom vita d¢ thay nhau bom vio nén. Boi vi hai loai
dung dich nay sau khi gap nhau lap te dong k&t ngay, cho nén dé ngan ngira tac dng, sau
mdi 1an phun hét s& Legng du kidn cda mot loai dung dich, phii dé bom chay khong tai mdt
lic, ¢& sau khi phun xong mot loai dung dich, dam bao loai dung dich trude di hoan 10an
vio trong dat. khong tao thanh hdn hop dong k&t déo trong dng. BAng thoi, d& giam Iin
phu thém, cdc 16 trude 1ién phun dung dich nude thuy tinh, sau d6é phun dung dich
nude CaCl,.

- Hicu qui: trong qué trinh thi cong. qua quan trac khong phat hién ldn phu thém. Qua
nhidu lin ki¢m tra sau khi k&t thdc thi cong, khong phat hién ¢d vin dé gi, méng nha 6n
dinh lan. Tinh chal vat I co hoe cha nén ndy trude va sau khi gia ¢8 nhu & bang 3.11.

Bang 3.11. Tinh nang co hoc vat li cia mau dit nén trude va sau gia co

bo o (a Cuong do chiu nén

o Phirong e Lz H¢ s6 hin N
Loai dat hi am U hod H¢ sd rong dci khong ¢6 ap luc
phap () tuong doi hong (KN/m’)

Chira gia ¢ 90 | lOphut 0,068 | 0,039 40

1<% het
Nude thuy 10 ngay "
Gia ¢o tinh + C4O 24,6 6 Ve i 0,003~0,004 0,002 300

3.7.2. Phuong phap xi mang silic hoa

Phuong phap xt mang silic hod Ia dung nude thuy tinh va xi mang pha ché riéng t8 thanh
hai loat dung dich vira, theo mot ti 18 nhét dinh dang hai may bom hodac mot mdy bom ¢
hai xi lanh ricng bidt cing bom vio trong dat. Loai dung dich vita ndy khong chi ¢é u
diém cla vifa xi mang, ma con ¢6 wu diém ciia mot s dung dich vira hod chat. Nhu, thoi
gian dong k& nhanh, bam d&, ¢é th¢ khang ché mat céch chinh xdce thdi gian dong két (1
miy gidy dén may chuc gidy). Do ¢6 nhitng vu diém (rén, phudng phdp xi mang silic hod
trong ¢Ong trinh ddt dd vira ¢4 the ning cao cudmp do cta dat nén, lai vita ¢é tac dung
chong thim bit nude. N&u yeu ciu khodng cao doi vai cudng do ban dau, chi can bam mot
foai dung dich vita 1a dung dich vira xi mang. N&u khe rong trong dit twang doi 16n, hodc
¢d it ué, nhidu 16 réng, ¢6 thé bam via xi ming cdl. NG ¢6 phuong phap gicing nhu bam
vira xi mang thong thudmyg, thict bi v cong nghd thi cong vé co ban cling gidong nhu phuonyg
phdp x)y mang sihic hod.
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1. Thict bi va varlicu ehi véu

Thi¢t bi dung trong thi cong cua phuang phap xi mang silic hod cd mot so tuome W nhu
phuong phip sthic hod (hong thuomg, cha yéu cd:

- Thict bi dong dng: ¢6 vt nhicu phuong phdp déng ong, nhu phun nude ha Ong, dong
bua, khoan xoay, chan dong.... Hicn nay trong phuong phip xi mang silic hod st dung
nhidu nhat [a khoan chan dong, hicu qua déng dng tuong dai cao.

- Thidt bl bom vita: ¢6 (he diing cice loai hom va cic loai mdy nén khi. Vi thit bi clia
hom don gian, thao tic d& diang, hién nay phan lén st dung bom. Nhu bom xi lanh ding
done ¢ dien, bom ming ngan, bom thanh xoay. Bom xi lanh dimg thuomg dung 1a
M100/30 (hrong nude ra 1a TOOL/phiad, dp lue 1a IMPa), bom mang ngan 1 bom viza vt
HP-013 va bam vira cat kicu mang ngan 100720,

Cac thi¢ bt khdc nhu Sng bom vita, Ong rda, ndi ddu, mii ong, Ong cao su déu gidng
nhu phuong phdp silic hod.

- Vat lidu bom vira: xi mang ¢é (b dimg xi mang pode fang thong thuomg mdc 325 hoic
425, ciing ¢ the ding xi mang pode lang xi quing hoac xi mang poée lang tro nidi lra.
nhung chat lugng cua xi mang pode ling thong thudng 13 10t nhat. Nude thuy tinh ding mo
dun 2,3~3.3, ndng do [ 37°~45" B (mat do 1a 1.34~145). C6 thé dua vio yéu ciau cua
cong trinh, chit datva didu kicn thi cong d& quyét dinh 1i 1¢ nudc-xi mang cia vita xi mang
(thdng thudmg 12 0,6:1~1:1) va 4 1¢ the tich nude thuy tinh v vita xi mang (thong thudtmg
[x 03:1~1:1).

L. Ut diém cna phuong phdp silic hod xi mang

Phuong phép silic hod xi mang ¢6 nhitng vu di¢m sau:

- Thati gian dong k&t cta dung dich vita ¢6 the do con ngudi khdng ché chinh xdc, néu
cho them mdt lugng nhd (nhd hon 309%.) axit photphoric hode POHNa,, dung dich vira
dong k&t cham: néu cho thém mot lugng nhd (it hon 15%) voi trang hoac tang nhigt do cha
dung dich vita, dung dich vita s& dong k&t nhanh. Thay déi 1 1¢ thé tich nude thuy tinh va
vita xi ming hodc thay déi 1 1¢ nude:xi mang cua dung dich vita xi mang ¢d (he tang giam
(hen gian dong k&t cua dung dich vita.

- Cudsng dO chiu nén cao, cuomg do chin nén cha mau thir dd 28 ngdy udi cd the dat
trén 5~7MPa.

- Cumg dd chiu kéo ¢d (MG dat 161 0,15MPa.

- HE 56 k&t thanh dd <6 (hE dat tdi 98%~100%..

Nong do ctia vita xi ming (i ¢ nude:xi mang) cd anh huong rit lon doi vai cuong d¢ ket
thinh d4, ncu giir khong doi U 12 the tich nude thuy tinh va vita xi mang Ja 1:1, khi u ¢
nude-xi mang cla vira Xi mang tang tir 0.5 d&n 1, cudmg do 28 ngay cta da duge tao ra s¢
giam di khoang 50%, nhat 13 thon ki dau bicn do giam cta cudng do chng 1du, 11 1¢ cuong
do mdt ngdy caa chiing 14 1: 0,12,

Ti 1¢ ¢ap phdi cha nude thuy tnh vi vita xi mang danh hudng rd &1 dén thon gian dong

kS, dB1 vas nude thuy tinh ¢d nong do o 40° 8 ndu G 18 cda ching tane tr 0,2 dén 1,0,
y £ g . . i &
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thivi gian dong Ket 10 22304 kéo dan tn GO=110s, thin gian dong k&t cang ko dan theo do
tang cua b 1E nude xi mang, Being 3012 Eemiot o kS gua this nghidm.
LY ¢l thige 1é cang Binh
. Mg mot nhiv kho 3 Quang Tay gia oo bang phikmg phiap silic hod ximang
Kl quat cong tinh va sieeo: nhi kho niy 1 kS0 ciu be tong cot thép ® lang s
Khame diom. dimg mane bé, dien tich say dung T IR37 Ty, nam uen hang donge thicn
nhicn. cucn s 1972 80y dune xene. phat hicn mang phia By bae cua nhd kho bi i, khad
nreme b, o W nhat virot qua TO0mme hin vian khong ngime phit tricn
Neuydn nhan i co: qua didu e sau Khi s oo sy ra cho thay, phia goc tas bae nhi
Kho nam teén vimg dat dap day 2800 chaa duce a1 dadi dé Ta e Bap dan sér canxd v,
phia ngoar Lo cd mol hos sdu, nhoa inh 3279083 T nguyén ohan chinh giay nén s e .

- X 1 s eds Sau Khi chon vie sa

sanh cie phuorg anquyl dinh dimg :G:’
phircnge phip silic hod i mang cia !y
e dan dap thi cong vir dat sé1 canxi : s
yeu He ~0 Khe rdng cua hat loai dat =T O
nity déu vt qua SO, Khe e cug i é
bo lrong dat dap 6 may eme tham ::-: -
Chitden may chue cme Trong, e S cérg 1] S —1—%
hop nay dimg thay theé phun v ".'eluf‘ r-+-+ 4 Z
. By e § SR L § s 3 ks

sy dom e o, f)uqng-,réﬁ‘n: R

+ Thict ke vi thi cong: "9 e es s rd 1O

e Thi nghictm® dya vao you ciu CFI_L!’J s
cioomg dd vie thin gian dong cimg, ®
thane qua tht nghicm én inirmg. o _ ,
quyct dinh dimg 118 mnde i mang flinh :2.?‘9..:-"”."“1”:_;':' hd{iy iy {fp_.l','.'t:”.‘hfh)’h’l
06 1~075 1. 1 I'C‘ FE TRl ot Cao dosm; Bom vt kich thuic: mm.

e i _ Cando mat iy mong Lo 050mm.
e thuy tinh vy vt xi mang la

O3 1~05:0 0 thin vian dong cime cua dung dich vita 13 60=-X0<_ dune dich vita o cuimy do
chivnén dat ieén SMPa. Thong goa thi nghién ta lrone do duge, site chiu Gl ena G gia oo
virot treis OH0KPa, ma dun ién dane dat 26-67\MPa.

o ThiCt K&t ca bo il S9 10 bom vt Diga vao chicn sau coa dat dap v dan <8 eans
mém adie dinh chicu sau gia ed Khodng 4= 10m, nhie Binh 380, Khoang cich 10 1 2.50m,
Lhoang cach hamg o LRms bin Kinh gia e thee L0, chicn day gia cd cua maoi p b
vida By SOcm, hieng vira bom theo thicd ke caa mdn Lap L 177000,

o Thy conge. di ten dimg Khoan chinm dong G 15, san i ¢é nhico did mo cor trone dal
thay dimg iy Khoan dia chat dé tao 10 Trmh tebom viia B rade o neoii nhi, sau o trony
nhia. Bom via chia timg 1op bom tir tren xuong dudi. Bom vita ding hai mdy bom. mot
naiy homn v xi mang, mot mady bom oo thay tinh (nong do 1h 3355 ma dun [ 2428

Han Toar dung dich v sau Khi goa thicth by tean duoe Bom vivo tong ddl bang dng bom
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Lugng vira benn cua mdi 16 dira

v ap L v oy vl vaio dé

o - L-] - - a -] ] a L]
Rhong che NG done hosip hee cua R R
L] - L
hom dat O.8~1LOMPa hoae hinmy * i ey .o.g s ﬂﬁ_. = -:B- g =
+ un - - -
- - - i - - . -~ a - O O i
vit v rat nho, md khong co nhime o | ® . o \ _
i ) ) . 7 a - o buarg pier mang
hign temye, Khaie thucme nhar tae ang. 5 . i
- 2 o = A @ . o Lo dund
e the cho range bom vt da dal veu o |G e L
: e e = - - - ® LooxiEn
Cil. .
«
+ e qua gla oo Thi cong phun A& e
- - - - . L
vita bat Jdiu tr thing 4 nam 1974, © ®
dén thing | nam 1975 k&t thic, L
ca ko dan ronyg 10 thing., Thai ki
dan thi conp xudt hign lun phu flinki 3.80. Serddo b tri mat Diang 16 phivs vit (i)

thém, Idn nhat 1w 253mm, nhimg
tho Kiosau har phue 60mm. Khe Tan bi kéo e o aita nhis kho cing e 1T Tmme giam xuong,
St vi e <o hon phoe taomg don [, T cho khai turmg xoat hacn vér min mdis do o do
neimy phun vita: Sau khi phun vida gia oo i da on dinh, hicu qua tfuemg doi 1ot The 1ich
JAt pia od L TRT0m | gia ed mot mét Khoi diat ion 103Kke nude thuy tinh 3274 200ky xi
mang, Il nedy cone.

2. Phuemy phip i mang silic hod chit nghicng nhi tdn 1ap dat yéu hio hoia

Khai guin cong tiinh vi s en: maol nhie & caa cin bd o huyen Cao Bia tinh Girang To,

dint 30mL rong 11my k& cau gach-be 1ong 4 ting, mong dang tim b tong ¢dl thép. Nam
TORT hat diu xay, nam 19%2 him giao dirn vao <o dung, Cho d&n thang 6 nam 1990 trine
lic chiaa nehidng, N vian 0&p e phit mricn chim chap. So vdi o gidra, ddu phia dong 1o
nhidu hon Ymm, dau phiu tay lin nhi¢u hem 157mn. do nghidng cla ngoi nhi o 1057,
L heme nhidu so v yéu cia 37 cua quy pham nén mang. Mat tuvmy sudt hicn v& mit.
dom nguyen phia dong nhic¢u hon don neuyen phia iy, chidu rong 1om nhiat cia ve mm 1o
S2mm. thong thuomg Khodne 2mm.

Tinh hinh phan bo tr nén xuong dirdi v cae chi Géu tinh nang co hoe vat 15 cua i nén
Jdo khwoan tham dothay duce nharbing 3,13 v hinh 381

- Nenyen nhin sueo: npuycn nhan chin y&u cua s eo nay 1 do trong pham vi nén lin
cua nén cong tinh phan ha 1ap bim vdi chicu day mong khong déu. O dan phia tay day
2. 3m. o dau phia dong diy T.4m, o dogn gida Khong e 1dp bin, mi 1ap ddn sét bol @ viong
[¢n thinh 3810, trdd Bm cho lan O han daa B hon O gad@ia, Khicn uemyg ngoin xuat hicn vt
nirt chéo hinh chit Vo T su phan b vie mge dophat tadn nghiém rong caa v ndt oo 1he
thay, lan ¢ ddu phia tiy n hen dag phin dong, TiEp do do chit huong thi cong 1ap dém da
dam dievi mang kKém. thém nia 1én hinh gia ¢o chong dong dat ngdi nhd nay vio pam
TOR3 Tam tang tar trong chao nedn nhi, khidén cho dd lan tang them,

- Xu s e A8 X 1T rict d8, nham vie KE cdu méng v tinh chat cla dal nén, quydt
dinh ding phuemg phiap xi mang sithe hod nén hanh chira nghiéng, mue dich Brcai thién
finh chat v hoe vt 1 eia Bop b,

RIgK!
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+ Thicl k& via thi cong chi

nehidng

¢ Thi nghidm: d& ti¢n hanh thict
k& chia nghiang chinh xdc dd tuén //
hanh thi nghidm, k&t qua cua no

cho thay, do Iip Jdat yéu nong,
chidu iy Khomg 1, dung dich 3

vira thuan xi mang nén vio khong o
thé dong cimg nhanh, dong thii
hum vita lam xdo dong khoi diang s¢ Flinh 3.8F. Sor dés wuit carn dia chan
sinh ra Idn b sung twrnge doi D.3,0 9. 0. ®xem hing 3.13
rét Do do. dang phirmy phap hai dung dich xi mang viomeie thuy tinh, o6 the nhanh chong
dong ciny thinh cope, dua 1 rong cGa cong winh truyén via dat sée hot cua dp 300 B
cho bd phan lin remg don Iom duge hol phue ndng 1en. bong thion ding bicén phip di¢u
chinh vi U 13 hom vita hai dung dich vic lang 16 bom hat dung dich dé giam do chenh hin
tromg dai. O pitta dang viia thuan xi mang lodng d& ¢d thé sinh ra mot s6 lin phy thém.
- o Thidt k&: dua vio hién trane
‘ 2\ cOng trinh. 141 ca bo il 106 16 bam

e N

viia, ngodi nhd 5% 15, trong nhiv 4% 15,

6 didm guan trac [an, nhu hinh 3.82.
Chicu san bam via 3,5~4.0m. doi

R EE

TRY Xuycen ¢ua |!‘"['I hin, vio dit sé
bot cha lop G Binh quan mai 1S

hom (,25m”. T [¢ nudie X1 mang. cua

M 383 Sirdit vkl phisw vmevir i o v ximang mat dung dich o phin

gt 1a 1220 dp lue phun v 1o

00=~300KPa. T e coa hag loai vita (001¢ the tich) vita xi miang va nude thuy tinh 13 10,71

I¢ e X1 mang cua vira xi mang [ 0.6, thém 1% mudi Lia hodng canxa, dp lue phon vira [

SOU=1.000k Pa. Xi mang ding xi mang pode lang thong thudmg ¢ mac coao hon 425 ning
do nude thuy tinh 1a 4075

e Thi cong: tinh tu thi cong |6 bam vita phii theo dang yéu cin thidt k&, nghia L e
har diu dong tay, rude ngodi nhi sau trong nhic Trén vi o thi edng caa mdi doan. con cin
phai theo twinh te thi cong Ta ar thig td maa, déa dan doi ximg, 1ae dg thap, nghicm cam
chia Khu bomy vira 1ién tye tap g, Cling véi bome vig con cdn tén hanh quan st lan,
Jdong thin ghi chép tinh rang hicn done cia cie iém do. Mai Lan nang mong Khong che
frong Tem, tong sé nang trong pham vi Sem.

+ Hhcu qua vii dinh gics sau khi gia o chia nghiéng, trong than gian tat ngan, cong tinh
niang. hot phue, luemy o khang déo duoe giiam di luong doi. Bicm quan it 1, 4 o dau phia
Ly nang 1&n mol cach onddinh 32mm vie 28mm, dicm quan sit 3, 6 G dau phio dong Lin Tt
duce nang len 2Tmm vi 25mm, dicm quan st 2,05 0 gita lian legt lin xoong Tm v
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20mm (hinh 3.82), do nghiéng hor phue tie 1057, dén 2,47, (hinh 2.83), hoin (win ddp
g y&u ciu cia nguon s dung.

Lay mdiu hai loar vira frong
16 bom vira (2 x 2« 2em).

. . 1o 5 0 |. 19.0m >
cuome do chin ndn dat 1 1&— 15.0m : |
: ! ! . g -
B . : . . — =] 3 de

TEIMPa, cuaime do o chia ndn 50 e s

_ R . - . ) . e i e — 5 4%
cua mdu vua thuan x1 mang la 50 s

[4.3MPa. Dua vio nr hicu tha Sy

nehicem caa (2 mdu tong 6 1O
Kicmi tra cho thay tinh ndng co flinfe 3.83. inke reane nefuényg cia cone (rind
hoc vat I cha lap bun duge w1 trifen va san ki chita nghieng
¢ dd dure can thicn réret.

Sau khi chita nghi¢ng, cic vé it nghicng von co cla ngdn nh va cde v nidl ngang cua
phin dinh tutmge chiu lue A3 kKhép Lu v nhimg e do khdce nhau.

Bom ¢p chatl chia nghiéng (uy thu duge nhitng ing dung thinh cong trong nhicu cong
winh, nhung con nhicu vin dé Ki thuat phai che nghién ciu them mat bude, nhu quan he ap
lre trusmpe e cia Bot vita v sip Lue bam vita Khi bom vizas ba o 1 thuy&t cua 16 bom via
khong nhat o vidi thiee 1& thare thi tinh wdn 15 thuySt e bin Kinh khuceh tin: vin dé phan
ha Khon ploan vira v G ony coa dial nén.

Bang 314, Cha ticu tinh nang co hoce vat [ cua Kip bin traose va san khi xith

Trang thii LS e /. [ [I C (kPa) i " 1 (MPa)
Trde xir i | Déo-chiy OR.N | Sk | 2920 1.41 ! 2k 1.2
Sau iy Mem-deo chay | 6234 | 1548 | 25,17 | 08 I Fd 3.36

3.7.3. Phuong phap gia ¢o dung dich ki¢m

Phucing phip gla o0 dung dich Kidm I mor logi phuong phap gia ¢d hod hoe do cin bo
Khoa hoe Kb thudt caa Trung Quioe nghién cdu thinh ¢ong vao thin ki ddu cua nhimg nam
60, NG phit hop v xa 1 su eo nén holing tha e tinh lin wi, o6 dac diém T thi cong don
elan, dé nam duge, Khong cin dung cu phie tap, hicu qua gia ¢0 101, Nam 1965, khi xi 17 sir
v nén hoang tha ef tinh Tan ud Khong tong leong 0 vang Tay An lan dao tien di g
dung thanh cong, san dd mer tong dimg cho xa s eo nén hodng thd ed tinh lanowit bang
trong huicmg ban than, Cho d&n nav, & cie tinh Thidm Tay, 1a Nam, Son Tay, Hi Bac, Bac
Kinh cua Trung Quac dig i 1 sueo nén < thimh cong teén 20 hang mue cong inh the
1, déu thu duge higu qui kKinh (& KT thudt tromg dai 106 Nam 1986 Tai phat iricén nghien o
thinh cong phuong phip e cd hom hop kidm von, cho dén nay da gia ed 3 cong trinh.

I Noewvén I el e

Phuong phap gia co hod hoe d3 ed déu [ phun dung dich hod chat vio trong dat, chi
keo dinh K& duoe chidt xudt ra tir ban thin dung dich dinh k&t cic hat i e vae Lai de dan
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duge pia ¢d, nhu phuong phip sitic hod né1 & (rén va gia ¢ dung dich hitu co cao phan
khdce ddu 1a nguyén I ndy. Nhung, nguyén 1f dung dich kicm (dung dich NaOH) gia co dat
Khdc vdi phueang phap néi & ren. Ban than nd that ra khong the chidt xudt bal cd vat chal
dinh k& ndao, mi chi la lam cho b& mit hat ddt sdng lai, sau dé dinh k&t 1an nhau thinh mot
khoi o noi G&€p xue, tr dé ndng cao cudmg do cha dal.

Gia ¢6 dung dich kiém 13 sau khi tang nhi¢t do cda NaOH di duge pha lodng hing nudc,
dung phuang thite (v chiy khong ¢é dp lue thong qua dng bam vita tham vio trong dat. Do
trong hoang thd ¢ khoi lumg 1ém ion duong kim loai kiém tho ¢6 tinh hoi tan va trao dé
cua canxt, magic, sau khi dung dich NaOH vdo trong dat, gilfa ching xay ra phan @ng trao
doi, cde hap chit hydroxit kin loai kiém thd do phan g sinh ra lang dong (1én bé mit hat
dat, phuong trinh phan dng la:

'

Nu
INAOH + Ca* ' (har ity -» Ner' (hat dany + Ca(OH), J
a

Phan ing ndi & wrén 1i¢u hao modt phiin nhd NaOH, lugng NaOH con lai 1iép tuc phan
tng vdi cde hat rat nho Si0,, ALO,, alumin silic & trang thai jon ty do trong dat hinh thanh
Na,().nSi0, v Na,O.mALO,.

2NaOH + n8i0, — Na,).nS10, + H,O)
2NaOH + mALO, = Na,O.mALO, +H,0

Dudi tic dung ciua dung dich NaOH, bé mat cia hat dit (alumin silic) s& dan din xdy ra
triemg nd va mém hod. Hat dat bén canh trong qud tinh ndy cing ti€p xice chit chd vdi
nhau, ddng thoi xdy ra’dung bop 1an nhau ¢ bé mat. Nhung ndu chi ¢6 tde dung clia NaOH,
loai dung hyp keo k&t nay gitra cdc hat dat (keo k&t Na,O.n8i0,, Nay,O.mALOL) 1 ¢6 tinh
an dinh khong ¢é nude. Chi frong didu kicn xung quanh hat dat 6 (6n tai Ca(OH), mdi ¢d
the khi¢n cho chat keo k&t ndy thinh hgp chat cutmy do cao. mad ¢6 thé dong cimg trong
nude. Dya vio sy hinh thimh coa ciac chat nity, khich cho cic hat dat keo k&t vitng chic vai
nhau thanh mot khéi, cudmg dd ning 180 rat cao, dong (hi ¢d tinh b&n nude rat 161 Phan
ang néi ¢ wedn [d thae hién gitta trang thadi ran viy trang thii long, 1de do phin Gng twong dot
cham & nhidt do binh thuomg, néu ndng cao nhic¢t do th ¢ (he tang phan g rat nhanh.

Ncu hiim luang ion Ca, Mg ¢d 1inh hod tlan va (inh trao doi & trong dat tuong déi cao
(khong it hon 10mg duomg heong/100¢ @), phun dung dich NaOH ¢d (h& thu duge hicu
qui gia ¢6 vira y. NEu ham lugng cda loas ion ndy tong dat tueng doi i, d¢ thu duoe hidu
qud pia cd hitu hicu. ¢é 1he¢ dung phuang phip hai dung dich phun thém dung dich CaCl,.
Nghia i sau khi phun xong dung dich NaOH. t¢p dd phun dung dich CaCl,, chiing cung
vdi mot phin NaOH trong dat xdy ra phan dng. hinh thanh Ca(Ol),, mot phan CaCly cang
truc HEp tic dung vin muoi Na, Al St wsh thimh ¢hat keo k&t ¢6 tinh dong cing trong
nude. Phan dng hod hoc cta ching li

2NatOH) + CaCl, = 2NaCl + Ca(OH), v
Na,OnSI0,.mALO vH O + CaCl, - CaOnS10,.m AL O, HL,O + 2Nl
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B vi ion COL  (rong dung dich kicm cung vdi ion Ca, Mg trong dat hinh thanh CaC0O,
¢ tinh ora trong didu kidn Kidm tinh, anh budng hido qua gia ¢ cia dat. Vi vay trong dung
dich kiény, ham lugng tuang d6i cia Na,CO, edng cao, cudmg do gia ¢d cba dat cang thap.

V. Thi nehiem gia 6 dung dich kiem va két qud cria 1o

Hicu qua gia ¢d hoidng tho ¢b (inh 1an udt bang dung dich kién (bao gdm dat nguydn
dang va dat dap) chiu dnh huong ciaa hang loat nhan 16 nhu néng d¢ cia dung dich
NaOH. nhi¢t do, Iwong dung dich ham viio mdi 18 cung véi ching load, tinh chit caa dat.
do 1an ca G trong madng. Do dd (eade lic tidn hinh thict k& va thi cong gia ¢6 cong trinh
hing dung dich kiém, déu phai Lim mot loal cong tdc nghién cdu thi nghi¢m trong vi
ngodi phomg 1hi nghiém, cung cap nhimg 13i licu ki thuat can thidt dé thi¢t k& gia ¢ them
chinh xdc.

Cong e chuiin bi tiude khi gia ¢d, ngodi viee phii tim hicu 8 chiing loai ton u&, cip
cta ddt hién trudmg cling vai su thay doi tinh nang co hoe vat Ii cua dat theo chidu sbu, chi
y&u nghicn ctiu hidu qua gia cd phiong phap dung dich ki¢m trong didu ki¢n chit dat quy
dinli. Nhur, tinh hinh thay doi tinh lin ud va cudmg do cia dat gia of; do0 1dn Tin bo sung
clta mong trong qud trinh gia cd, d& chon duge nhimg tham s6 t8i uu, nhu néng do dung
dich, nhidt do, uong phun cho mdi 16, bin kinh gia ¢d.

Thi nghi¢m hicn trudmg gia ¢& dung dich kidm ndi chung bao goém thi nghi¢m phun v
thi nghi¢m tai trong. Thi nghiém phun phii tim hicu rd quan h¢ gitra luong phun dung dich
vidi hinh didng, the tich va sicphan bd cudmg 3o khoi gia cd. Thi nghiém i trong 12 phai 1im
hi¢u dd 1 hin phy thém cha mdng sinh ra trong ué trinh gia ¢4 dung dich kiém cing vidi
hicu qua Loat bo tinh Tan udt sau Khi gia o8, Dudi day [y mat phan k& qua nghidn et thi
nghi¢m cong trinh.

1. Cucmg o chin nén khong ¢ ap fue hong ciia dat gia co

Cudmg dd cua dat gia ¢o dung dich kiém chiu anh hudng ¢at 1dn cta ndng dd dung dich
ki¢m, nhi¢t do. tinh nang hoid hoc vat I cia dit v tuoi.

- Anb hatdng cha nhict do va him luong NaOH: & nhi¢t do binh thudmg phin (g hoi
hoce cha dung dich kiém vai thimh phin vt chat caa dat cham chap, sau 3 ngdy gia cd mai
hat ddu ¢é cudmg do nhit dinh. N&u nhict do 1dn hon 607, qua (rinh phin dng tang Ien rit
nhanh. lién tue trong hai gitr cung ¢ip nhi¢t ¢d the thu dude cudmg dd tuang dai cao, nhidt
dd cang cao, cudmg dd cang 1an. Ham luong kicm cang cao, cuong do cang 1adn. Bang 3.15
[3 K¢ gqua thi nghidm trong phong cda cic miu hoiing thd phai kho trgn d8u vdi 8¢ luane
NaOH khic nhau. N6 cho thdly chi can diung luong NaOH (aomg duang 1,127 rong luong
cla dal Kho, ¢d (he Fim cho dat duoe gia o6 v mre do nhat dinh, néu (hém vao 2,5~3.07/
thi 1thi dirge cuemyg do cing cao.

- Anh huéme chia tinh nang hod hoc var i eda hoing tho: him feong hat dinh cta dan cao
vii dung trong kho lans thi cudng 30 ga e cao. Ngoin ragham fuong jon Ca Me cling anh

huong ro e 13 cudme dd gia co, nhu bang 316,

- Anh hudmg cia tinh trang phan ba cudmye dd v Wiz khic vai phuang phip gla ¢ silic

hod, phan bd cutnge do khat dat gia ¢d dung dich Kkiém [ khong déu. O ara ra caa duny
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dich diau dudi dng bom dung dich. do nhi¢t do dung dich cao, thoi gian chiu nhi¢t tuong dii
dai, vi the cudng dd cua dit [édn nhat. Nhumg 1ir diu ong xuong dudi, do nhidt Tugng mi
kem theo dung dich dan déan bi céc Lap diat xang quanh hap thy, nhict do giam dan, cutmg
do coa dit gia 6 cting theo dé giam dic O dia dwdi 16 bom, vi nhiét do dung dich di gan
bang nhi¢t Ao binh thudng, do dd cudmyg do thai ki dau coa ddt cang (hap. Trén cic mat
phang doc theo chidu sdu, sdt vai 18 phun vita cudmg do cao nhat, va phia ngodi dan dan
giam di.

Bang 3.17 12 k&t qua thi nghiém hien trudng nha may say tinh Thidm Tay (0 huyvén Coo).
Hien truding nay [ hodng thd md lang dong. Tir bing nay c6 1he thiy, cach tim 16 bam vira
60cm tuy dung dich da thim qua. nhimg do nhict do v ndng do chaa dung dich déu thap, ao
dé cudmg do ane trudng khong 0 rét, bin kinh gia cd binh quan hitu hicu chi ¢d the xem
xé nhur SO0cm. Qua dio dit do thue (& (he tich khai dit gia ¢d hitu hicu cua 10 thi aghicm
ndy 12 2.4m* nehia la gia ¢f Im' dat cin khodng 40kg kidm. Cuimg do chiu nén binh quan
cta dat gia ¢o 12 280~3R0KkPPa, cao hon dat thicn nhidn 6~8 lan. Theo s tang trudng cia
i, cudmng do clng GEp e tang [én, cudmg do binh quan 32 ngly wéi duge tang ien
Khoang 1/3 so vdi 14 ngay tuoi. Sau khi gia ¢& nén cong trinh cda hi¢n trudmg ndy duace 7
nim, dao dat do thue (& cho thdy, cuomg do chiu nén cua @it gia ¢d sau 7 nam cao gip
1.7~2,01an ctta mOt thing.

2. Tinh nang co hoc viv (inh bén nude cla dat gla co

K&t qui (hi nghi¢m so sinh cia hé 8o 1on wdt vie hE <o nén ban trude v sau khi gia co
cha hidn trudmg nhit may sdy tnh Thicm Tay nb bing 3,18,

3. Van dé hin phu thém

Trong quid rinh bom gia ¢6 dung dich kicm, do khoi dit br luong nude [dn ma dung dich
manyg theo 1m cho udt v ird nén mém, vi thE trade khi hinh thanh cuomg do, dudi e dong
cua tar trong méng sinh ra lan phu thém nhat dinh. Lin phu thém qua 100 s¢ lam cho mie
dd hur hong ciia cong ninh xay ra sy ed 1an udt nghiém trong thém, tham chi nguy hicm d&,
an toan. Vi do Win phu thém thay doi iheo dida ki¢n chat dit ¢ hidn trudmg. do dd 1rude khi
thi cong pia ¢o phat 11i& hinh nghién cdoe thi nghicm v& mat nay.

Trong qué tinh gia ¢ dung dich kKidm. trang bi thi nehi¢m tai trong do lan b sung nhu
hinh 3.R4. Tai vi tef diy dinb thi nghidm dau 1o ddo 10 chon dng ham vira, sau dd aay be i
trong. Gia tai d&n ap e da dinh, dui cho sau Khi do hin on dinh, bar diau nhdi dung dich
Kidn, quan e tinh hinh Ldn cia B¢ G trong trone qud inh nhoi dung dich, Hinh 3.85 1)
K&t quay thy nghiém caa hicn truemy hodng tho ¢d ik fun udt cua boe vicn xay dyng luyén
kKim Tay An. Dudi dp lue 150kPa bit diu nhoi dune dich Kicm, hin phu thém sinh ca
3.9mm. mid lin ud cua nén o nhicn ngdp nwde dudi cang motap lue [ hon 20em.

Lan phu thém ¢a 1ién quan d&n Toat lin wdt caa dal, mcn dai dia chiat vic do 1én cda i
trong mang. Bang 3,19 <o sdnh ket qua thi nghi¢m ki ronge cua ba hidn treene khdce nkau.

T bang 3.19 ¢4 the thay, do lan pha them cda hodng tha md teh we cha k& cin o6
cudmnge do tong doi thap 1 teong dot L, nhar gla co nén hoang tha cha hicn irudmg To Gia

Bidm huven Dica khi dp lue ddy mong 1o hon [25kPa, phai xem xéCehang datam thei.
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Bang 3.18. So sanh tinh chat cua dat trén cung mot hién truomg trude va sau khi gia co

s i -
Loa) dat He s6 hin irét Hé so nén (MPa ')
4500 a2
So 1 giaco 0] a,10 (.08
So 1l giaco 0,001 0,08 0,07
Pat thién nhién 0.049 0,44 (.54
0 30 00 150 200 250 300
@ N[O
@
1m0
20 \.@
30 \_ 5
p \
" 1

Hinfk 3.84. Trang bi thi nghiém ar trong

wiet o dhing dich Liem

1. Thung tép dung dich Kiém; 2. Thude do;
3. Cuc i gang; 4. Bdang ho bich phan,

5. Thép goe. 6. (jng nhoi vira: 7. Lo nhdr vita.

Hinh 3.85. 8o s Ler e

True tung: Do lan & (em).
Troe hoinh. T tong P (k)

thee nsbecen 1di Trones

(@ Nén gia ¢& dung dich kiém; 2 Nén thién nhien.
dién tich tdm chju tai la 5.000cm’; @ Phun dung

dich kiem v ngap nude; @ Ngip nudc.

Bang 3.19. Két qua thi nghiém lun bo sung trong qua trinh gia co thi nghiém tai trong

i diem

thi nghiem

Loai hoang thé

Mo Thy An

Lun vét binh thudmg

N G Binh

huven Diéu

[ Mai tich

TG Piem

lyen Dicu

M tich

o Dién tich ,-;\p lue dav .
Loar va cap . g . Lin phu
_ chiuiip lie | nén Khi bon .
Jtin udn « N _ thém (mm
{m) vira (kPa)

cip [[~11] 0.5 150 39

_ 05 125 6.0
xap:lll 05 143 97

i (0.5 125 9.3
Fapiliadll 0.5 150 46.3

| =

|




Khi gia ¢6 cong trinh thye (&, do kich thude mong 1dn hon dién tich 1dm chiu tai cua thi
nghié¢m tai trong, dac bidt 1h méng bang, ndu cic 16 nhdi dung dich tién hanh nhay cédch, ti
1¢ khu ngap udt chidm trong pham vi mit ddy méng nhod hon rat nhicu khi thi nghi¢m tii
trong, cudmg d6 do ngdp udt giy nén cta dat nén tong pham vi cuc bd giam di, cd the
thong qua nén chua hi ngidp ud bén canh d¢ dicu chinh ganh chiu mot phan tai wong. Thue
t¢ cong trinh cho thily, chi can sap x&p mot ciach hop 1 irinh tr nhdi vita, khong che toe do
thi cong khong nén qud nhanb, ngan ngita ving ngap udt tao thanh mot mang, thi ¢ thé
giam ldn phu thém d&n pham vi cho phép. Bang 3.20 [a k&t qua thue (& do Iin phu thém sau
khi mot phan nén cong tinh gia e dung dich kiém.

Bang 3.20. Lin phu thém trong quad trinh gia ¢ mot cong trinh thue t¢

Ten Lan phu thém (mm)
cong innh bia diém Loat Ian Phirong phap gia co Ldn Nhao Trung
nhiil nhil binh
Ki nic xa Tay An Khong llr_n)ng Mt v han dung dich 7,0 03 2.0
bremg niéng s
Mdng thip | Huycn Dicu Tﬂ‘“rli%‘nil;mg Mot va hat dung dhich 9.6 1,0 4,0
Mang cOt | Vi Num Khong HORE 1 Mot dung dich . 10
: : luong ricng . e
Ki tic xa Ha Ric Khang TORE ) dung dich 8.0 0 2.7
limy ricng i

HI. Thiét ké'va thi cong gia oo dung dich kiem

1. Thi¢t k&

Thict ke gia ¢& dung dich ki¢m hromg 111 vai phuong phap gia ¢6 hoid hoc khic. Hau 1icn
phiti xde dinh pham vi mal bing vit do sau mia nén cong trinh su ¢ cin gia ¢6. Sau do xdc
dinh khodng cach 16 nhoi vira, ndéng do dung dich vy luong nhoi ciia mdi 16, Khoiang cich
vis lugng phun vita déu ¢6 1ién quan d&s bin kinh gia <8, bdn kinh gia ¢ ¢6 the xem x&
trong khoang 40~50c¢m. Riin kinh gia ¢ khong néo thiét k& qua fdn, néu khong lugng bam
cla mdi 18 qud 1an, s 1am giam hidu qui pia c6. Noi chung ¢ the tinh theo gia ¢d Tm® dat
ticu hao 40~50kg xit 5 (he ran, sau d6 dua vio (B tich gia ¢d tinh lugng xaie s dung cho
moi 13, Nong do dung dich NaOH khi pha lodng (hong thudmg 13 8O~120g/lit. Tir 46 ¢6 the
tinh duge turong bom dung dich caa mdi 16.

Gia ¢o dung dich kiém thong tharomg ba i mot hing 16 nhdi xung quanh méng (hinh
vuong) hoac hat bén (hinh méng bang). Khoing cach cdae 10 quyct dinh bdi yéu cau gia co.
N&u yéu cau gia ¢d thinh mat khai. gione nhu 1dp dém, thi khoang cdch 16 ¢d the ldy
70~KOcm, khién cho phan didn tich gia ¢d cua hai 1d gén nhau teiing hop. DOT vid mdt so
cong trinh yéu cdu tuong dai thap, cing b (he Ling khoing cdch 16 d&ny 1,2~1.5m, ¢6 tic
dung chomg da ddc Fip nhi coc cimg. Cudmge do binh quan cda khai dat cia e cd the 1hict
k& theo 300kPa. Chidu sdu chon dng nhoi vita phai sdu vio dudi ddy mang 0 3~0.5m, trong
do F 1 chiCu dai 18 nhéi viia. Pham vi gia c@ & thE ainh theo chidu dian 16 nhoi vita L cone
vadi ban kinh gia ¢6 R the tich dat gia co binh gquan b 1
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' = RL 4+ K) (3.%)
NEU ham Tugng jon Ca, Mg trong dal nha hem 10mg duomng haomg/100g ddt, phai (hict k&
theo phuving phip hai dung dich, nghia Losau khi bom NaOH, s& bam dung dich CaCl,,
ndng Jdé cia CaCly 1 60=700/001, Lirgmg vita nhor ¢o thed bang 1/2~1/4 dung dich trudc.
Than gian bom hat Togi dung dich nay thuimge cich nhau 240,
2. Thi cOng
Thi¢t bt vit cong nghd thr cony

via ¢d dung dich kicm dcu i don

ghin. Sau khi ding may xic Lyc

: :/J a 5
| L_LL_\/E
Dumg o dukmyg kinh 6~8em duc 16 FS H S g
dén chicu siau dic dinh gia o, lap da :
dam 2~dcm dén ettt cao do dau dui
&

Anp nhor vit, Sau dd cim ong thép
diomge kinh 20mm khong due 1.
nep theo ding cdt son cudi ¢ Rich
1 ' ‘m 1ap viwo khe hi . ot _ e
o bt nhd b Tem Tip vivo khe he Hinh 3.86. So do it bi wia o dine dic e kicm
xung quanh Gng cao khoang 2em. o Ong hon nude cung cip nhiet: 20 Thing dung dich,

Ciie Khe ha phia eén dung vor hoge 4 Dung dich kiem o nhict do cans 4. Van: 5. Ong cao su

dat dam g lop o den mat ddt o o) Ong phun vire O20mm: 7. L6 phun vira:
Micny phia wén Gng thep nai van 2 Khordat peacds 90 Dat dap dam ke Lap 16,
ducmye ong cao su O23mm. duemy
ong cao su ndn s v thime dunge dich, Hink 280 Fsodo thicn by gia o dung dich hiém.
Khi thi comg, dun ndng dung dich rong thimg den nen Y57Coioi miy v, Dung dich Theo
Ange nhar vita chay Khong dip vio trony dat Toe do nhoi vie nén khiong che uong pham vi
khoang [=31iYphat Toe do qua nhanh co nghia L nong dat co khe nd, gt chim e nghin
L Khomg thaom due, B e dén dnh hirime hicu qui era co, Thong (hudmg néu do am il
dan 1an home 2845 hoae do bdo hode i e 7505940 chne v nire nirde ngam tomge Jon cao,
tonh e the nhar ean dung dich kém, do da Khong nen dunge pharme plap e oo dung
dich Kicm.

INC Uy do ey teinh thie 1e

Giareo dung dich Kicm caa nén phime mady thong v ot mal nhio may tinh Thicm Tiy

I Kb quadt cong inh v s en

Phone miay thane gd cta phaa cemg tha ot nhi niiy iy B nhd kSt cau gach di didn
Hoh xdy dumg 1S3m L nén thidn nhi¢n, mong vai dat chan sau 0.95m, Nam 1970 Ny xony.
mam 1972 doonén npiap nude bicbin adn, nimge sach i ngluém vong, chida ronge v i
o ohat Ee 3Smme Tan wong don Tom nhat e 34 3emy dd hin hinh quan Fa 2530m. chénh
lech lan L PR Aemy do nehicne cue boord I T4 i qua thin wian dai Khong on dinh,

2o Npuyen nhan sieo

Nhi sy nay pam trén bog thir hat bir dang song Thach Xoven, lane dua vio bin hoiine

Mo, chidn day hadng tha tagame dadi B lap <o cuon Lap mat By hodme the i tich we oF
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chidu day 13 4,2~4,5m, dudi nd 13 hoing thd O, va O, . wong d6 1§p dit ¢6 iinh 1dn udt day
15m. Luong lin udt trong luong ban than va lugng [an udt phan cap theo tinh todn cta hicn
trudmg 1an lugt 13 40,5¢m va 60,5cm, thude nén hodng thé Lin udt trong lugng ban than cap
11 Vi ngdp nude gay nén sy ¢d Iin nén.

3. Xl sy co

Vi phong miy thong gié ngay dém ba ca phéi hgp san xudt vai 1o luyén coc, thoi gian
gia ¢6 khong duge nglmg san xual. K& hgp vai chat dat cia nén, vi the quyet dinh dung
phuong phap dung dich kic¢m gia ¢6.

- Thidt ké& gia ¢6 nén

+ Xdc dinh chiGu sau gia c6: n¢u gia o todn bo [3p dat udt, tuy an toan tin cdy, nhung
gid thinh cao, thi cong ciing khé khan, Xét thiy hi¢n trudmg ndy 13 hoang thd 6 tinh lin
Ut 131 trong ban than, thuac loai khong nhay cim lim, ¢6 (hé gia ¢d 13p nong, nghia 12
chidu sau gia ¢6 1l ddy méng xudng dudi 3.6m. Nhu viy ¢4 the gia ¢f toan bo ddi vé 16p
hoang thd méi tich tu nguy hi¢m nbat cia cong rinh, ma 11 1¢ dng suat phu thém coa 13p
dat dudi khai dal gia ¢ vdi dng sudt trong luemg hin thin d& nho han 0,1, Nghia [y chiéu
iU eia od i 1@ gidi han dudi cta Lap nén hin, loai bo todn b 1an udt cha i trong agodi
liegmyg bin Ut cGa trong [ugng ban than con lai khong cé nguy hiém ton ddi vai cong winh.
Cho nén diing phuomg phip dung dich kié¢m gia ¢6 1op nong 1a tuong doi kinh (¢ hop I

DE el kiém val hicu gia ¢d vd chi phi. tong (hict k& quydt dinh chi gia c¢6 mot phin
mong nemg cua nhd dé mdy chinh mi nid tiemg Ao nhicu, anh hudng 16n d6i véi an toan
san xuatl, ma do cimg k& ciu ot twong doi y&u. B6 0rf mat bang 16 nhoi vira nhu hinh 3.87.
Toan bd ba tri 92 18, khoiang cich 18 13 0.7m. Nong dd binh quan phun vita theo thiét k&
cho m&i 18 13 720 1it dung dich NaOH ¢ nong do 1 100g/lit, ban kinh gia ¢d 1& 40cm. DE
nang cao cudmg do thiv ki diu cia mot s6 16, nhor thém 180 2t dung dich NaCl, ¢6 ndng dd
a 100/,

- Tinh hinh thi cong gia co: sau khi nung xdt pha lodng véi nude theo nong do tnét ke,
dimng hai nurde néng d8 gia nhict, sau khi nhidt do dung dich vug qué 90°C bat dau bom
vita trong dat. BE ngdn ngia nén sinh ra Kan phu thém, Gi&n hank nhol vita theo phuung
phip gidn doan nhdy céch, d¢ khoing cich hai 18 cimg dong thoi ohdi khong nhd hon 3m.
Then gian nhoi hai 16 gdn nhau phai cdch nhau it nhdt hai ngdy, 1am vide 1icn (ue ba ca
trong ngay, nhéi mot 16 thong thuomg can 8~12h.

- Hidu qua va danh gid: todn bo cong trinh gia ¢d dimg hét 6,42 1an xidt kho, the tich dat
cia ed 158m’, binh quan gia ¢co Tm” dat dimg 40kg xdt kho, gid thanh giam khoing S0% so
vifi gia ¢& bang phuong phdp sidic hod cing mot hién ruomg.

bo thire 18 caa 18 dicm guan tric Kin trong thoi gian gia ¢8 (diém quan trac ba i ohu
hinh 3.87) cho thiy, lin phu thém Idn nhit 13 9mm, binh quin la 4dmm. DI vd madi bic
tomg, do chénh Nin trong khodng T~4mm, cho d&n nay cic vet ndt e ¢ong trinh khong
GEp e phat ridn, sin auat luon luon hinh (hemeg.

Nim 1983 1ay miu kicm tra doi vai khoi dal gia o8 phia ngodi méng tomg, do duge
cuomg do chiu nén khong ¢d dp lue hong binh quan trong 7 nam dat (di S60~620kPa, so vii
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citmge do hinh quan mat thing ot cimg logi chat dat va didu kién gia ¢d nhu nhau tang
1,7=2.00 an, Ién nhat dat tan 1.260kPa. £ica dd chimg minh cuemg dd qua thin gian dai cia
phuong phip g cd dung dich kicm i diang tin ciy.
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flink 387, Sesddes b i st by i plien i e de dic Iy ke v
dicens et tede e o phicny naiv thone gio
Ly phun dung dich Kicm: @ La phun dung dich clorua canxa: #+ Bicm quan st lin

3. 7.4, Phuong phip gia ¢o hon hop Kicm vaoi

Phitemg phiip hdn hop kicm vor e maot loar phireng phip man gia o nén k&t hop phucomy
phip gia cd coc vol truyén thime v phuvg phip gia on dung dich kiem. NG sy phil
lricn nu'i cia phuaong phiap sia o dung dich kiém,

Lo Nehiew v thi nplucm (Phweng phap e ver gia co nén hodang the o tinh bin e
ittt 6 Qrang Chi, Neay Hicw Tion, N wong Hidw Beng. Thani huin tar boe nghi koo fe
cor hoe ddt e cane orindy ndng toan quoe lan e V)

Cong e thi nghicm thye hién o kho ki tie xid nhid may gang Thicn Tan huyén Thicp
tinh Ha Bac, hicn memye nay L hodne tha lanoad khong ob frong Taong ban thin cap =11,
chidu day 1ap dan han w1 2-Tm.

L. Thi nghi¢m nhai

B e mal bang thi nghicm nho hinh 388, Pucme kinh 16 coe vai [ 120m, dane mdy
atic Lae Danme tao 18 chia g Iap dap bang voi sang o e hat 2=Sem, dang bua hinh
qua g nong 20k 3 dam. Phia teén 16 dap Ton day voi dit theo t 18 208 d¢ bin dia. de
nean el voi bt mrde rremg nd o chio dat bé mat voag 16n. Sao khn Lap day 16 coe vou,
naay Lap e bom dung dich st ed nhictdo men 90°C nong dd 60=90g/1i viw 1 dung dich
Kicme LO siu 3my phan Bp da din 2o, mdi 1S bom 600 [t dung dich xdn sau 1O ngay bao
ducmg e nhign O dudn dat dae Tay madu, chio timg ap do cuattng do chin nén cua dat gia co,
nhur hinh 2,449,

[
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Chida sau Lpunng cang ohar b

op da [ cuang 34 (kias
P
Vih
-4 -
(E?,/-" lAy AL G ﬂu ‘
it L3 ohur Mz i
I /_,-’ duanig dich k< L] 2
anc}u o) OFIEISD =l _‘
0 :
{ 440 L 480 IR0 dan 440 4
Y Al o+ ~ t + I
2 =
ol O C e
I b )
| & o wé -
10— of
t
IS Dign &
Uty thich giam rac vl
Thinh 3.88. Seveleh Doy red war ;hﬂh: Hinh 3.8Y, f}f(guiy Ly ;lfnm h{j‘
thi nehemn pdiosr i e by viiene e chidve e fandn g ciid
prhcenyg pdiys Dron By bvean v deat wied o den thea chiree xain
Biom viz momn, c. Nomg docung cheh kicem: 6Og/lit;

AoNong do dung dieh Kicme: Yog/dit.

K&t qui thi nghi¢m chothay

A0 Sau Kb coe voi hap thu mede tham rony 15 dung dich Kicm o dimmg kinh 1d tr 120m
tremy e ddn T7-200m ttrone domon phan 1 agn ang dam don chaty:

0 NCGu Rhoange cdch coc vor v 1D dung dich kKidm trong khoane 30cm, phan bo cuimy
Ao dar era codang den hom phiene phip done dich Kicm, cudme do Khoi dat i IO con v
iy len el néu khodane cach Ban hon 60cm, ciomg do tang 1¢n Kheng et tham chi
con etam snang Ve thict k& Rhodne cach B Rhone nen vint goa Stiem, Ban kinh pia ed
bt hicu cd theE Tay pan dune hange SOcm + Ry 0 T b Kinh 16 coc ik

S Hinh 389 L didme cone phan bacoomg dhochoe nen binh goan doc theo chicn siu
eri o, crrome d chiu ndn s dat thidn nheen o lien toacmg a1 7T, Mép 1o i ea
dune dich Kidmy, néun none dosdime dich kem B 9o /b civmg JGo B guan mdép 1o dung
dich kicm 10 309kEa mép 16 coe vor B 210k Lo it dhece nang cao 2= Lans HE <o dong
déu cta cutme Jda o 13 cadme G Khod G mep I dune dich Ricn vie cadme doomep ngein
Rhos eia coy o L7 1 HE <o done den cuacmone do binhegoan desderce caa 6015 th nehicm
gia cd dung dich Kicm don s Rep iidn cone ot hicn tome e 373 Thdn nlucn oy do
s en hang phoong phap bon hop kicm van tendens done dens nehia By cudmy des B da
diroe nane ca:

FONSH e Jo dung dich Kidmoin ofedn e 1on YoefAin cudinge 3O hinh quan ca e
e cao kA

2O Thi nehizm L rong, ngap e

Trong cing mot ho thi nehiens Gén hanh <o <ol thio nehicm e rong nén i o hany

phirone phap Kidm vor v oo thaen oiiens abar inh 3900 D1 el i chan g dén b T

RAk.



nén pia ed ba it 216 nhoi dung dich kicém. 7 16 coc vol, hd ui thinh hinh so leo Khoane

cach 1S 1 20-55cme chicu din 16 déu 1 2 ma 1 bome 8001 dung dich NaOH oo none
do 1 TOg/li. Ket qua thi nghicm nhu hinh 3589 Tuy nhicn luomg kiém bom cia nén g vo
heti thap (tomg kidm dimg 3 pia ca Tmc it chi 19k nhimg van loai b 1éi RO% luuny
Wan wdt, mao dun bicn dang (trade e npaap meme) 100 29MPa ndng cao dén 34MPa. 1ang 7.7
lin.

. Un diem e phidong plieip
hon hop kiém ven

. . . . . . Ll 100 150 2ot FikFa)
Soosanh van phining phap gia oo B — e
A e, 5 !
dung dich Kicm. phirong phip hon ?
. 2 Yy 5 1t
horp kicm vou co nhimg ta dicm saue a4
- - +1 2 iy
Vi sone hat nhicu wwde du 81
. . . g rt
thita trong. dung dich kidm, cd ihe 61
B wiam pham vt caa bhin Ji T
gl cOs e da lan piam ldne phao b S g280

thim. TO0ke voi <ong cd the hal
321(':‘ nure. Nen u'hil:‘ll f.”ii ||’| [SSFIINN 0
[a 4m. bon 13 col vii SONE 1 xung

quanh mot 16 dung dich kKi¢m cothe Hinh 3.90, P cons -8 trien v san

lap 320~3060kg von song (liong nuiv
xuc Lac Duvrne dudmg kinh 1Sem b
the Lip A80=SH0kg), ¢d thé ha

A0ty neon crive Thi ngliesi e ey
Troe tumge: Badan N (e
True hodnh: Tar trony 2 (hFan.

) . " . oNen wa con 20 Nen thien nhien.
HOky nuse dir thira iong dung dich o

Kicm, NG tome duomg v nhoi 1007 hiemg dung dich trong nén.

- Nhict hirmg ma vor song hat e sinh o ed the thae day phin g e ran giit
NGOH v cie hat cda hodmg tho, e dd nang cao cuarmg da thin KT dda caa dal gra o Nhar
tucu hod toin bd 320Ke vion song oo (he ~ih i 3720680 nludt feme. vi rong vol song el
Mot ham hinme nhd tap chit vis nhome on that nhicr kKhico che can bt dung mot nia nhidl
Tucmg tedn, nehin By TSSRE chng od the B cho nhid b dorona T O0e e dane dech ke hom
vao rong dit duce tang 100 387

Var sang sau khi hit mede the eh oo dige tang [en gip doi, Tam che dal sung
quanh duoe chan chat them mgn bide, Ton Ca tong vob e he ed phan e rao dod v
ciac ton diomy hod e thip frone cie hal ccdal <@ lon Ca b hap phtien b mat hat dal
catae dong ket towde han coa dar sét thivmh cues te 33 hinh thanh man Jepovo v xnne
quanth coc vol, nang cao st el L cug nene e cho cadme do Khonr dane gra oo tien dan
dén dong déa.

- Dyocha e dung caa von songe B har medes o nhict vatraone neenbieddondgi G ondng irda
et ronge ban kinh Khon dat g e B hidu cda mon 1S dung dich kidme Trong dicn kicn
lromge vira nhor o ol the ich khad dian cio ed e hida o the tane 180 6005 giam Tueny
Kidm kho s dung d¢ gin oo mon e vi Khoi dan, khosne wich g cie 13 nhadi dung dich

hicm cong oo the g [en, Knén chee e thamly Sram sudny thém ot bt
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WL Vi dr cang trinh thiee 16

Ding phucmg phap hon hop kidm voi gin ed nén mot ki 1ae xa o Thidn Tan.

1. Khidn quat cong trinh va s o

Ki e xd niy 13 k&t cau gach-be 1omg han tang, dicn tich xay dung cia mai nhi [a
2.115m° Dimg mdng vor dal, i xC"Il m¢ rong chin, day mong rong 1 1-1.5m, chon siu
1,25m, xay dymg nam 19700 pam 1976 do ngdp maede bi lan, 49 lan lech cong ddm o
11,6~24 Tem, do nghicng cue ba W nhar tn 6.6~10.37, 0 khoi neomg nluéu chd bionid,
chidu romg vér nin 1om nhat 1ai 15mm.

2. Nguyen nhan sy cd

Chu y&u T do didu Kicn dia chal vi cong nzh@ thi cong kKhong 10t gdy nén. Hai nhi nam
iy doe phiatrude niis thang gde véi digmg dédng mae e dia hinh, do doc marn dat ban
dau temy dos Ion, o ddo e dap. Trade khi lam phang mat bang. chénh 1ech cao o mal
dat [dm nhit har ddu theo chidu doc cong trinh 10 4 8m. Khoing 1/2 mong caa cong irinh
nam rén vig dit dio, /4 nam ucén vang dat dap. Chidu diy dap dit dud ddy mong 13
(,8~1,6m, khong duge dim nén, tinh nén hin cao, cd tinh lan wi. Dudi lap dal dap Ta
hoing thd Lan wd khong ¢b trong luvny vicng day 3,7m, 1on udt thude cap =11 Nén vimg
dar dao [a Iap dd van tan tich do phin tén cda dd goc bi phong hod hinh thimh, Chénh léch
cia st chiu tai cho phép o hai Toai nén rt o Leai wén chi 1a 70~80kPa. Toa sau i
SO0KFa, chénh I¢ch nhau t 6=7 10, Man cat dia chat cua hicn trdmg nhu hinh 3,91

[H R RV

n

525

Cope i

[Hatell
i OO

Létung |

; j deck kiém

14.% 139 1,y
e f Je J
4’ e T t

Hinh 3.91. My cill i hat fncn trdinge gl 56 158

crid hit iy g Hloea Do (m flinf 3,920 Seveder vt can elra e
Lobar dap: 1L Heang the an wons L Bloang thes lan

i e hang plaeme pliap
e VB sEEhor VOB aow phong hod vir,

Ny Dy b S VeI i)
AXu s e

Van dinh 30 bo, sau goaso sinhy name 198G quydt dinh ticn hink g co. D vao tinh
hinh chil diat, quyct dinh ding “phuong phdp dung dich kKiem™ v =phuomy phip o o
Kicm vor™ gia o nén,
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- Thi€t k& vA thi cong gia ¢& nén: nén cia hai shd nay 1an lugt ding “phuang phip dung
dich kidm™ vi “phuonp phap hdn hop kidm voi™ gia cd. Nha sa 34 gia ¢4 6 gian, 14l ca bd
tri 200 18 nhoi, khoang céch 18 1d 0.9~1.1m, phan 1dn 1a 1.9m, chidu dai caa 10 (1 ddy
mong (rd xudng) ¢é hai loai 4m vi 3.2m. M5t 13 bom 1.2001it va 1.000fit dung dich kiém
kho ¢6 nong do 15 80g/lit. Cudi cting lai nhdi 101 dung dich CaCl, ¢6 nong do 1 R0g/lit
Nhi s& 32 dung phuang phdp hdn hop kiém vor gia ¢6, gia ¢80 9 gian dya vao tinh hinh phat
widn cta v& N, (At ca b i 189 16 nhdi dung dich kidm, 516 18 coc voi. Khoang céch 16
dung dich kiém 13 1,5m, coc voi cich 16 dung dich kiém 13 0,5m. L3 dung dich kiém nim
it mép méng, xung quanh mat 16 dung dich kiém b tri ba 18 vai song, chicu saa gia cd o6
ba loal 1aa heot Th 4m, 3.5m, 3m. Mai 16 Tan lugt bom 1.200 14t, 1.000 [{t v RO 1it dung
dich kidin kho vai néng do 13 90e/17C Hinh 3.92 I s dd mat cat gia cd. Trude Gén 1ap voi,
sau nhéi dung dich kicm, nhwrng thixi gian cich quing ctia ching khong duge Jon hon 4.

- Hi¢u gqua gia ¢d: bang 3.21 14 so sdnh hi¢u qud kinh (& ki thudt gia ¢O nén cua hai
cong tinh phir nhau (r/én cimg mot hicn truomg. Trong hang ¢d 1hE thay, phuong phip hon
hop kidm vai so v phuome phiap dung dich kiém, pid thinh mot don vi the tich dat gia ¢o
cHthe giam duoe 173, leong sit dung ki¢m kho cda mot dom vi khoi dat gia od cliing 68l
Kicm khodang 35%., thdi gian thi cong cing ngan hon mot ft. nhung s6 ohan cong hai cao
mat chit.

Trong (hak gian gia ¢ dd (& hanh quan trac Kin, Ty phy thém binh quin cua nha 34 a
2. 7mm, cua nhd 33 13 1, 7mm. Bidu d6 ndi ién gia ¢d bang phuang phdp hon hop kicm voi
¢ the am giam Tan phy thém cua cong rinh trong thest gian gia ¢o.

3.7.5. Phuong phap phun vira ap luce cao

I Nenvén Ii gia co

Phuomg phdp phun vira dp lue cao 1 mot loar phuong phip ot dung phuan dung dich vica
hod chat va tron 1an van dat dé xar [ ndn. Phnamge phip gia co ody 1 do Nhat Ban ldn dau
taén sang o ra vio nam 1970, Vao thing 8 ndam 1972 Trung Quoc ticn hanh nghicn ciu thi
nghi¢m, naim 1974 bit diu ding cho cong tinh. Trong thay thd mong cing thuomg due st
dung. NG murom nguyén I thuy Tue trong khai thic than: dong mwde cao dp phut ra cat dat
d3, phot hop v bom vita hod chatl 1edn dat, dung dich vira hod chit hoae vita xi mang e
ron vai nhau A€ gia ¢ moéng. Khi thi cong, dau tien lai dung mdy khoan cong irinh dua
ong phun ¢d mi¢ng phun hop kim khoan viio do siu eia ¢d du dinh cda 1dp dat sau d6 dang
bam cao dp 1ant cho dung dich vita hod chit hoac nuwde thimh Ga dp Tue cao khoang 20MPa
phun vio trong dat, xung kich phd hoai khai dat. N&u dp lue déng cha dong phun ¢é nang
lurong 1dn, (e dd cao ¢d dang mach dong ldm hon cuomg do K3 cau caa khot dat hat dat &
tach ro1 khoy khoi dat, dudi de dong cta lue xung kich cta tia dong chiy, hee I tany va
trong lue, trdn 1an vai dung dich vita, dong thii dua theo chit {uong ctia hat dat, xép dat lai
mo cdch ¢6 quy luat theo 118 via dat nhat dinh. Sau khi dung dich via dong cdng, hinh
(thanh khai ¢o ket trong dat hinh didng coa Khai co K&t ¢ licn quan vai phuong hudng di
dong xung kich cao dp cha tin dong chiy. Tia cao dp lai chia thinh hai foai tia vouy won va

tia dinh hudng. Tia phun xoay tron [x mi¢ng phun mor mit phun. mot mat xoay via nang
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len, Khai o ket thamh hinh tru non. chi yéu ding d¢ gia c6 néie Tia phun dinh huadme (hi
cian khoan khong xoay, mat mat phun, mot mat nang cao, khot ¢o k&t thinh ing i,
thong thutmg dimg A& chang tham hodae on dinh médn dde. Hinh 492 vichinh 3,93 1o luo 1
sar do trinh ty thi cong-phun xoay va phun dinh huong

Trang by khudy
@\ﬂ@ O 6 &0
7 1
Gt M;Cj
I

@ Ld obut

Hink 3.93. Sordos reindy i the conty ta plos voay Hinfy 3294 Seredovvrent e
tli e tice pluen cndy fritoe e

WL Thicr kéva s dicm ol veie criet pliteng phap pli vigea tis cae dp

Phinmig phap phun vt tia coo dp dia theo s khae nhaa cna ong phine ca the chia thinh
bon loai i phuomg phap ong dong phucng phiap hai Gog trimg whaa, phucng phip ba ang
trang nhau v phuong phip nhicu dng wrang nhau, Phuong phap ong don el phan don Jdoe
mol loa dung dich vira xi mang hoae dung dich vt hoa chat Khaeo Nhat Ran eat da G
phuonyg phap CCP; phuong phap hai ong fimg nhau Kophun cting mot true dung dich v
mang v khong Khi nén, Nhat Ban goi [a phuong phap 18G; phucig phip ba ong ioimg nhan
I3 ba dng thép khong thong nhao, daa theo do Wm caa diimg Kinh lap chong v nhau ien
clng mot tuyen trye, dong thid phun nde p hire coos Khdne kb ndn v vt s many vao
frony Khon dat, Nhat Ban gon vt B phutong phap CIP. Ba Loai tren dea thuoe phaione phiap
e thay don vi i, nghia I nude caodp dem theo maot phan bt dan chay 1n Khor man dan.
dung dich vz com i ron Lin v dan ddng ey Phaome phap olocu one o nhan 1)
phuemy phiap thay doi vioui wan ba, nghio L i dung dong pese phon sién cao ap 20815
ma ang nhic¢u Wp hinh thanh dé car pha hoai khor dan, sau do ding: bont chian Khony hal
bim hink thanh Long ang nhidu ||"fIl. ctr nhar My Nl va s Lip h Lap lar ¢ [ind oy 1S
ronye hronge donom, sau 3G dua theo yeu can thict ke dune cae vat b chen fapo o dun
dich vira, vira cat G son, hinh thanh mat kot con ket hinh v duone kanh e Nhat Ban o
L phiemy phip SSS-MAN.

1. Thict k& phucrg phadp phun xoay caoip

Bucrmg Kinh ¢ta khai coc do plian xoay hinh thanh oo Ben quoan varchong Toad viomie
JO dae chae cua dae v loai phun, ndn thong g thioaeheme Inee memy 38 quaet dinh

Trong trucme hop khang o G lico th nehidm, cothe tham khue cae seclion et hane 300
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Bang 3.22. Puing kinh khai dat gia co phun xoay vira

Phuong phap
LO'._Ii dil (Aing don (Aing don Ba (\ng Nhiéu ()ng
Duimg kinh cla khéi ¢o k&t (m)

D<N< D 1.2 +02 1.6+ 0.3 22103
bat sét 10 <N <20 0.8 +0.2 12403 1.8+ 03
20< N <20 0,6 0.2 0,8 + 0,3 1,2+03

D N<ID 1O +£0.2 1,4+ 0,3 2,0+ 0,3 2~4
bl cat 10< N <20 08402 1.2 +0.3 1.6 +03
00 < N <30 0.6 £ 0,2 1,0+ 0.3 1,2+03
\_ Sl 20< N < 30 0.6 10,2 1,0+ 0,3 1.2+ 03

Ghi chi: N 1 so'lan dong xuvén néu chuan.

Stre chiu tai cta nén gia ¢ bing phuong phip phon xoay bam vita (goi tat fa coc phun
xoay), thong thuomg ¢é (the aem xét nhr nén phie hop hode méng coc. Coce phun xoay 6
cutmg do chiu nén vi chiu gap nhal dinh, do dudmg kinh coc khong déu v b& ngodi khong
nhin, vi vay coc phun xoay ¢d stic chiu tai lwoug dai 1an. Nhung site chia tai cia coc don
hi¢n doi rit [dn, néi chung phai tich hanh thi nghi¢m hién tudmg. Néu khong ¢6 dicu kicén
i&n hanh thi nghi¢m sae chiu Gii & hién tradmg, ¢b 1he tham khao chon dung cdce 6 licu cua
hang .23, h¢ 56 an toan khi tinh todn ¢6 (he lay 2~3.

Khi diing coc phun xoay cho cong trfinh ngan nude chong thim, tot nhidt bo tri hai hing
hoae ba hang 18, d& coc phun xoay cit nhau hinh thinh man chan, Khodng cich 15 1a 1,73K
(# [a bin kinh thict k¢ khoi ¢d ket phun xoay), khoang cich hing a 1,5K 1a kinh (& nhat.

Phun dinh hudng ciing 15 mot phuong phip thutmg ding d& npan nude chdng thaim. Do
tam tomg phun ra mong va dai, khong nhimyg gid thinh thap hon coe phun xoay. ma tinh
lidn tue tong (he ciing cao,

Coc phun xoay dimg cho cong (Anh gia o nén, thi khoang cich gifta ching ¢ (he tang
180 thich ddng, khong nhat (hidt phai giao nhau. N6 chung khodang céeh 16 bang 2~3 lian
dudmp kinh coe phun xoay 13 vita. Nhu viy ¢6 (B phdt hay tic dung cda dat mot cich day
. Hinh thite ba tri 16 quy&t dinh theo yéu cau caa cong trinh.

2. U diém chit yéu cta phuong phip phun xoay cao dp:

- Chat Tuong gia ¢ khoi dat dang 1in ciy:

- Vat hiéu chi y&u ta xi ming, gid thinh teong ¢ai thap;

- Y&u cau hinh dimg v chdt fuong khot gia ¢6 ¢6 the dua vho nhu cau dé khong che,
nghia Ja ¢4 the phun thiang ding. ciing ¢6 the phun ngang:

- Thi cong tuemg ¢61 dom gidin, it icng on, chin dong nhd, khong 6 nhi¢m nude ngim:

- Do1 vdi cong tinh di ¢6, ¢S he thi cong gia cd nén mi khong cin ngng sin xudl;

- PRU hop rong vl doi vai gia ¢ nén nhir cic loai dal yeu, shu cdt v, dat s&(, holng tho
hin wnt. dit dip tha cong, nhumg khong phir hep vai dat thue vt mi cd qud nhicu di soi vi
¢6 nthicu xenluylo.
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Phuong phdp phun xoay cao dp di duge sit dung rong rai cho cong trinh thay th€ méng 0
nude ngoai, nhu gia ¢& nén cong trinh da ¢d; gia ¢§ méng tru dim clu; gia ¢ nén casto,
gia ¢ nén dudng sat; chong thim mdéng dap; bit rd i cong trinh ngdm déu da thu dugc
nhing kinh nghiénu 16t

1. Vat liéu vita bom va khioi luong sw dung

1. Vit licu vita baom

Xi mang 1i vat lidu dung dich vita ré nhal, (im kiém cing tuong d6i dé, 1a dung dich vira
¢ ban cda vira bom. Con dung dich vita hod chdt chua duge st dung véi quy mé 16n &
Trung Qudc, chr ¢ mot s6 {t cong 1inh diing dung dich vira bom uré-formaldchyde résin.

Xi mang thong thudmg dimg xi mang pode lang 325 hoac 425, ti 1 nude-xi mang cla
dung dich xi mang phun la 1:1~1.5:1, cudmg dd chiu nén 28 ngay cta khéi ¢ két cé the dat
(&1 1~20kPa. Dua theo yeu cau trong dung dich vita xi mang cho thém lugng phu gia thich
ddng nhu phu gia lam cham lang dong vita, cham dong cing hodc déng clng nhanh, chéng
déng bang, chdng xam thye. Phu gia dong cing nhanh thudmg ding 1a CaCl,, nude thuy
tinh v cdn amin, khoi lugng st dung khoang 2~4% khéi lugng cua xi mang. Trong xi
ming néu tron vao 3% ddt truong nd ¢6 thé lam gidm lang dong clia vita xi mang. Tron
th¢m rugu amin va HNO), ¢6 téc dung chong déng bang.

2. 86 Tuong stir dung vét licu bom via

SO lugng vat licu bom ¢6 thE dung phuong phip thé tich hoac phuong phéap khoi lugng
phun d& (inh todn, 18y s6 lugng 16n hon Lam lugng val lidu phun vita.

Cang thdc clia phuong phap the tich Ia:
):%1ﬁK¢dn¢ﬂ+%zﬁKﬁ (3.9)

Trong dé: @ - Lugng vira bom can dung (m'q):

D, - Budng kinh khét ¢d k&t phun xoay (m);

Dy, - buong kinh 6ng bom vita (m);

K, - He s0 day, lay K, = ,75~0,90;

K, - He s6 day cia dat pham vi chua phun, 1ay K, = 0,50~0,75;

H - Chidu dai phun (m);

i - Chidu dai chua phun (m);

- He s0 16n that, 18y g = 0,10~0,20.
Cong thice tinh toan theo phuong phap khéi lugng phun la:

Qz%q“+m (3-10)
Trong do: v - Toc dd nang (m/phat);
¢ - Luong vita phun trong mot dom vi thivi gian (m*/phit).
Céc ki hicu khdce nhu 1rén.
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IV. Mdy méc thiét bi diing phun vita

Coéng cu dung cho phirang phap mot dng, hai Ong va ba dng gdém: can khoan dac chung;
thiét bi xoay, mii khoan dac ching vd hom bentonit. Phuong phdp phun vira cao dp cin
ding may bom bentonit cao dp. Hién nay & Trung Quée ¢6 xe phun bentdnit SNC-H300.
N6 lip dat bom bentdnit cao dp, bom nudc, thi€t bi hon hgp xi mang thuy luc va thung
nudc trén xc trong tai B tdn. Khi thi céng ¢ thé dung phuong phip phut nude, déng bia
hodc chidn dong truc tidp dua 6ng phun vio do sau yeu cdy, hodc ¢6 the diu tien dung may
khoan khoan 18 dudng kinh 100~200mm, sau dé dua (”i(j_;‘. phun cim vio diy 16, phun tir
dudi 18n trén.

V. Vi du thic té cong trinh

Diing coc phun xoay gia ¢d su ¢d nédn mdt 10d nha & rudng cao ding tinh Trict Giang.

1. Khai quét céng trinh va su ¢8

Toa nha nay xay vao nam 1960, dién tich xay dung khodng 5.000m?, mit bing hinh cha
L, phan tién sanh 12 5 tang, hai b&n 12 3~4 tang, két cdu hdén hgp, méng bang xay d4, dat
nén 13 dit so6i san lang dong, keo k&t t6t. Thidt k&€ dung sdc chiu tai cta nén 13 200kPa. Sau
khi xay dung 16 nam, sir dung binh thudmg, khong xuat hién bit ci tinh hinh khong t6t nao.
Nam 1976 do viing lan cin t0d nhi ndy dao gi€ng sau, hat nhiu nude ngdm, khién cho nén
ldn khong ddu, din dén khéi tudmg bi nit, noi nit 1gn nhat 6 thé dua ca ban tay vao, than
{udng phia déng bi nghiéng, nguy hiém dén an (0an clia (03 nha.

2. Nguyén nhén sy ¢d

Bé tim hiu nguyen nhan lin, tr thang 8~10 nam 1976 di khoan 8 13 khdo sdt trong va
ngoal nha. Khoan tham do cho thay, phin giita cta cong trinh, duéi 16p dat soi san 5~8m c6
khai tram tich dat sét y&u cia hd ci, phan ddy cua khdi dat y&u thong véi hde cta khoi da
voi gdc, tao thanh hinh bau duc trén mat bang, truc ddi 32m theo hudng dong 1ay, truc ngan
23m theo hudng bac nam. Sau khi x4y nhd, do trudc ¢6 tic ddng cta 4p luc day ndi, dat soi
san trén 5~8m lai hinh thanh 16p vO cing ¢6 thé gdnh chiu mdt (i trong nhat dinh, do dd
102 nhd ndy ¢6 thé an toan s dung 16 nam. Thang 5 nam 1976 cach 200m phia dong bac
cha 103 nhd ndy ¢6 mot giéng sau, mdi ngay dém hiit khoang 2.000m> nudc, mot giéng siu
khdc cdch 300m phia dong nam 1od nha, mdi ngiy dém hit khoang 1.000m" nude. Muc
nudc cla giéng siu nguyén cao hon mat dit 20cm, ha xudng dén dudi mat dit 25m. Do hait
nude qud nhiéu, muc nudc ngdm ha xudng rat manh, vng sust hitu hidu trong dat tang i&n
lam cho khai trAm tich dat sét y&u cha ho cii c6 két. Ngoai ra, su mit di luc ddy adi clia
nude chiu nén d6i vdi 16p vd ciing phi & trén, 1am cho khoi dat trong pham vi khu trim tich
clia hé ¢l bién dang. HAt nude cdn 1am chdy mat ddt sét cé bun. Do nhimg nguyén nhan
trén, 1am cho nén hin khéng déu, khi¢n cho ¢ong trinh bi nint.

3. Xulisucd

Trude kia du ki€n dung phuong dn thay th& dim méng b& tong ¢t thép va coc khoan
nhéi, nhung do diu kién thi cong han ché, khong thé ding duge. Sau dé quyct dinh diing
coc phun xoay theo phuong phap mot Sng d€ ticn hanh gia cé.
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- Thict K& 1hid) k& gia ¢d bang cov phun xoay di
xem x¢t nhimg didm dudi day:

+ Xae dinh 1ap i gia ens lan khong déa T do

. pat so

. . . : " 4 = B nme -

Picn dang o K&t cua din sét ban trong hd en vi s s - My, A0
. * a

- . ' e g P 1 - - . -

mat di cua de dyng ddy ndr cua mucte chiu nén, . e e\, 4 Dbl zet
- * i L -

- 1 - - - ~ . - . -— L =
khong phai do ngimg hat nude ma ngimeg [an, do dé v "";;m
chi ciin gia ¢o 1op dat nay. g 1z cepin

+ B 1 coe phun xoay: do nhu ciu lap dar miy . i
khoan, tim cua coc phun xoay cich mal nimyg it prun xoay ff 2 T G
nhat 15 (,85m, chidu diy Khoi wimyg la 0.4m, mi —“'L‘;‘u.l-‘-
chid¢u rong cia mong wwomg chr ¢d 1.50m, do do DBL Ky bt gl lop

. S 3 Ja goc phong hoa
coc phun xoay khing the irire o¢p chong & mang

fucme. Nhumg din sot san day S=8m i Wp der duan Hinh 3.95. Truven life clia meng
mong cutmp Jdd cao, dong then ¢d iinh wan kKhaoi ' '
whdt dinh, dp luc phu thém cla mat diy méng tinh theo gée m rong 1a 227, a8 pham vi
anh hirtmg cia tmg sulit mat diy dit <o san khodang 10=13m. mia khoang cach tim coc phun
XUy coa mEl ngoal v mal rong cua mong teemg chi ed 200mg hodin odan nam trong. pham
vi truyén (g sudt (hinh 2.95) Bong than, rong tinh hinh coc phun xoay ba tef o dai
dity. ti 1 chicu day 1dp dat son san vi Khodng cich coce 1o 2,540 1an, khong (he sinh ra phi
hoai cat. Do dé Tap dat sén san caa cdng trinh nay thire 1€ co e dung nhu din coc ciaa maony
coc, phan ién cua coe phun xoay phas ngdm vao [ap va cing caa 1Gp sai san 1=3m, mi
khong nue 1ep chdng v mong timg, ¢o the dim gian hod thi cong vie giam gid thanh.

Chidu din cia coe phun xoay dia vio chidu ddn xuydn gua Ldp dat sét cé bim vie [ap di
Vol poe vig chac hode 1ap dat i tich di phong bod d& xidce dinh thinh 3.95) Coc phun
xoay thue 18 dd e tace dung dacoc, trong thidt ke da tinh theo coc chong 34

+ X dinh sie chiv 1ai cua coe dom: rong iudmg hop chua am thi nghiém siie chio i
cla eoe don, dua vao cuderg ¢ chin nén coa mau thi nghigm 1 3. 2MPa, lay caomg do chiu
nén 1 han 1a 3.0MPa RS s an (odn tong hep [y 2.0 (hi cudmge d6 chiu nén cho phiép Ti
LAMPa. buimg kinh khai o kel tinh theo D = 0.60m, dién tich ch oén hiou hican cda mdi
mot Khdi cd ke 13 0,283m”.

sure chin Gl cua coc dom, £ = [ajd = 1.5 « 0283 = 1L4245MN = 424 SkN.

Dura vio thidt k& ci. ap lue diy mdng 1 200kPa. Chico wong ddy midng e hao L
1.Sm. mdr mén diu 13 300kN. Chida rong mong tudme ngan toug i 200, vty mai mél i
[5 240kN.

4245

Khodng cach coc phun soay dudi wime bao lac /o= — = 1.42m, khoiing cich coc
' 300 “
_ 4245 . s
phun xoay dindi emg ngan trong 1 7, - 240 L77m. Tinh theo Khoang cich nay, tong

phanm vi can gra ed Bood RO cay coe phun xoay. £E an todng 1én thare 18 thi cong di ang

IGn Mot so coe thich ding, Ong cong b i 104 14, mat phin nhd o6 ngodi nhis phin ldn
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trong cac budng cé chidu cao ting ral thap (hinh 3.96). Thuc 18 ¢6 92 coc hitu hicu. tinh
hinh thi cong tao coe nha hinh 3.97.

- Cong ngh thi cdng: do coc phun xoay 1a thi cong trong phong, chiu han ché cua kich
thude va chidu cao cda phong, ¢n ¢d nhimg ¢ai tién cong nghd thi codng nhu sau:

+ Do han ch& coa chiéu cao nha, ¢in khoan phun xoay dung har loai quy cich 1,79 va
2.63m. Cin khoan c¢hi déng dai 2,15m, mdi lan phun xoay ning 1&n 2,10m, thao di mot
cdn khoan 1,79m, lai lap mot cdn khoan chi dong, bat dau phun xoay 1in hai. Giira hai
doan trén dudi néi chémg 0.30m, dé dam hio coc phun xoay lién tuc.

+ Ddu ndi ¢dn khoan dung do con 1: 16, dia néi ren nhd 4 3renfem. Dau ndi nay khi van
chat ¢ thd dam bao khong rd i dudi dap lue 300MPa, noi ddu wong doi thugn Lol hon so
v o1 ddu bang ddu chi thém 3 gai Iring chen vio ren tho, las trdnh dugce soi gai lin vao
dung dich vita 1am tac mi¢ng phun.

+ Trong thi cong phun xoay thutmg x4y ra sur b bil tic miéng phun. Khi khoi thong,
phai nhéc todn bo cin khoan vi miéng phun dé x0i rita. Loai bd trdf ngai nay can wen 1 gidr,
anh hudmg nghiem trong 16 1&n dd thy cong.

BX@E giam s@ ldn bit tac, ngodi viée phai loc ¢dn than & khau trdn vita vi khiu hom vira,
con cdn biy trf mol bo Toe & cin phun, dé trude khi phun duoe loc qua mot lin nita. B loc
lam bing dng thép hop kim, bt 287 18 ¢ dudmg kinh i 2mm teén dién tich 900mm®.

Fham vi phan bo
op dat set o hun
L6 knoan dia chal
Exénr quar Trac Ln

Vil coc phur xcay

—

Hinh 3.96. S do mit hidng bo tri 16 khoan, coc phun xoav va diéne i
crta tang dedi toa nha temy cio ddang tnh Triél Glany
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flinh 3.97. M con 10 v tindy iindi the v ong coc g ooy
A. SO hicu coe: B, Chicu s ha Khoan

Pt kinh miéng phun [ 2.50mm, dién tich miede qua caa hat miéng phun 1L .
(1 1¢ dicn tich cua chiing [a 1:80. z\p life cia dung dich vita cao dp di qua dng loe b on thit,
nhumng ton that khong om, s dung qua bd loe vé o bin iinh duge hicn wong tac micng
phun trong thi cong.

Hicu qua va dduh g hicu qua ding phueme phiap phun xoay gia canén cong tinh
nay FAE o et Quan trae Wan ed the thiy, rong thivi gian ha thing 10 khi phun aoay song
Vi cudi thang 9 dén thing 11 nam 1978, Lin i ngimg phat tién, Gia oo cho 18 nay chua
sual hidn v& m# nao nira, cang cho thiy pia cd nén da thu dirse hidu qua mong mudin.

Chi phi gha ed cong winh ndy bao £om toian ho thict bi bo it thém vi chi phi thi nghicm
e 120000 nhin dan (¢ Néu xé dén vice tho hoi kKhin hao thict by, chi phi khong ddn
F20.0000 Neu dung phiromy dne thio daoxay L, chio chi phi thao 3 ciing dd i khadng
FSOLOO0, Tai thém cha phit gia cd nén monge vie xay log thi s& thity dau i Boedn o do did oo
the thay vang hidu qua kinh i gia ed phan xoay it oot

Coe phun xoay con cd the ditng 3¢ < 1 chit Tuemg modng cov khoan nhoi ddi
conge rinh.
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3.8. THAY THE CHUA NGHIENG

Thay the chita nghi¢ng 13 chi nhimg bicn phdp stta chita duge s dung khi vi trf thang
ditng cla cong trinh di xay sinh ra nghi¢ng 1¢ch ma anh hudng (61 st dung binh thuwng,
Cing nhu thay (hé mang, chita nghiéng ciing la mot cong vide ki thudt ¢6 do kho khan
turong dai 1dn, tinh trach nhiém tuang d6i cao va ¢d mot chdt mao hiém. NG cdn hop dong
vGi ciac don vi khio sat, thi¢t k&, thi cong va nghién citu khoa hoc hoac trudmg hoc, tim hidu
6 nguyén nhan xdy ra nghiéng ldn cia cong trinh, d¢ xuat phuong dn thay th& chita
nghidng ¢4 tinh kha thi. N&u do cing 16ng the cla cong trinh bi thay the tuong d6i 16n, thay
the chita nghidng tuomg doi don gidn, ndu khong phai k&t hyp vide gia ¢ cong trinh by thay
the ti¢n hanh thay thé chita nghieng & mubc do khd khan 16n hon. Bat ki phuong én thay thé
chita nghiéng ndo, ddu tidn déu cin xem xét nhanh chéng ngan chidn bo phan ldn nhiéu cia
mong 1P tue 1an thém, sau dé theo mdt trinh tw nhit dinh ding bién phap tin cay cudng
hite 1Gn bd phin Nin {t, hode kich ning bo phin lin nhidu. Trong qua trinh chita nghicng,
phai ha tri he thong kidm tra nghicm ngit.

Tém lai thay (h¢ chita nghiéng ¢6 hai loai [dn 1A thay the ¢hita nghiéng bang cuing bitc
lin va thay the chita nghiéng biing kich ndng. Thuc chat cta né 12 diu chinh ldn khing déu
ctua méng bing con ngudi, dat duge muc dich cia chfa nghiéng.

3.8.1. Thay th¢ chita nghiéng bang cuimg birc lin

Phuong phdp chita nghiéng cuimg bic lin 1a phuong phdp chua nghiéng ma phia mang
liin nhidu clia cong trinh nghiéng ding bicn phip ngan chin ldn, con phia lin tuong dai it
dang bién phip cuding bie tin. Phuong phdp cudng bie lin chita nghiéng bao gdm cic
phuong phap chita nghigng nhua phuong phip dao dat trye ti&p, phuomg phap kboan 16 1y
dat, phuang phip loai bd dng suit nén, phuomg phdp x6i nude dao dat ha giéng chim dén
16p dat sau, phuong phap dao 161 hit ha mue nude theo chiéu nguge, phuong phédp kich coc
dao dat, phuong phap nén tai trong. phuang phip ha muce nude, phuong phap phun nudc.

L. Pincomg phdp chita nghiéng trie ticp dao it

1. Cong nghe thi cong

Mot phuong phip ddo dat trae 1iEp 1a & hai phia mdng cua bd phan Han it ca cong trinh,
b6 i mat hang dan xen nhau, cif cdch mot khodng cdch nhat dinh (khoang 1m), dong
nghidng vao mot dng sdnh @200 hinh thinh 16 dao dat, nhu hinh 3.98, sau d6 dang ong
thép dao dat theo timg doun trong dng, cuing bitc mdéng cta vi tri ndy [dn xuong. Mdi giai
doan cuing hitc ¢6 the xdc dinh khoang 20mm, doi cho sau khi lan 8n dinh, lai i hanh
eiat doan dao dat sau, phuong phip dio dal nay pha hop véi chita nghiéng cudng bic coa
lp dem cdt hoide nén cdt, nén ¢b the goi 1a phuang phdp chita nghieng hat cat (Trang Heo
(1962). Kinh nghiém budge dav ding har cdar dien chindy fan khong dén ciia conge minh. Vién
thiét ké cong nghiép ninh Trict Grang). D& ting 18¢ do Win cudng bidc, con ¢ thé x&i nude
trong 16 ddo cdt, lam cho cdt chim xudng. Nhimg xai nude v ép lue déo khong ndn qui
IGn, néi chung d& 18 ¢dt t kin Lai 13 gidi han. Chidu sau hat cét cling khong nén qui dn, it
nhat adn ohd hon chidu day 1ap dém [h 10cm, d¢ trdnh xdo dong nén dat 88t yéu dudi Lip
dém cat
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Hinh 3.98. B& tri mndr beng va midt cal 16 it ot Hinh 3.99. So di dao dit vuven 16

cria plucemg phdp chita nghicos i cdt.
. BO tri mat bang: b, Mat cat 8. Chién rdong miong.

Mt phuemg phiap dio diat chira nghiéng true Gép khice 1a dao hai phia mdng ¢ia b phan
lun it cia cong 1rinh, dao d&n dudi ot cao do mat ddy méng khoang 20em, san dé theo vi
tri dan xen ciia mdt bang, ¢ cich mot khodng ciach nhét dinh, dao dat 18 xuy&n ngang dudi
day mang, ¢ thé goi 1 phuomg phip chita nghiéng duc 18 dao dit, nhue hinh 2.99. Phuong,
phip dao dat ndy phi hop vdi chira nghiéng cudmg blie nén ¢d 1an phé thai cha nha (nhyr dit
dap ¢6 1dn o1, manh sinh). £ ting e do in amg bide, clng ¢d thd x6t nude ma rong
18, 6 thd por la phuomg phip xdi nude dao 16, nhung ¢d mao hiém nhat dinh. Hinh 3.100 13
st 46 ddu phun nude ding 38 161 nude md rong 15, Do dao hd vuot tai & hai bén mong
(hinh 31010, Tai dho GEp xudng dudi, sau khi nén bi 10 ra ngoii, dé chaly déo ra phia ngoii
W dudn mép caa mong, Do dd rude kh xuyén 16 ddo dat nhét dinh phai x&p mar <6 <
(hinh 2,10, lap dat thi¢t bi biao dong, d¢ d¢ phong ndu mdr bd phin nio d6 caa mang
chiy déo dot npat sC dang dé 1ap lai.

Ong rude Ong gang
cao su dng

b d st
o

Hinh 3.100. Serdei deaie phien e Hinh 3.101. S dd nut cat dio dat dav mensg

20

Chita nghiéng theo phuong phap dio dat & khu vae hodng thé Lin udt vio nhimg nam S0,
GO dd duce cae nude Licn X, Rumani ding. Trung Quac trong nhing nam gin day cang
ung dung thanh cong. Trve khi chira nghiéng phai dua vio dién tich mdng, do lan caa
tai trong va e s& chiia nghidng, thict k& it pham vi dio ddt v ki lugng dio it
Phuang phdp dao dit co the dang khoan 16 ngang dio dat oo dudi ddy méng, hoac i
cich mdt khodng cich nhat dinh dio cie rinh hep ¢6 chidu rong khodng 20-~30cm d&
dao dat Néu do cang coa mang tuong dai Ldn, cing ¢ thd xem aét phuong phip dao
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dat ¢d mi¢ng, nghia la ddo dat pham vi ldn dudi day mang & phia nguge v phuomg
hudne cua chidu nghiéng.

2. Vi du thue 1€ ¢ong trinh

Xuoyen 16 dao dit chita nghiéng mat ki tie xd cua tinh Trigt Giang

- Khii quil cong trinh vi su ¢6: Tod nhi nay lanha & 4 ng (Trang Hao (1979) Xiyén
[6 chuta nghieng nén nha o. Vien thiét ké” cong nghiép Triét Giang). Kich thude mat bang
xdy dung 1a 43 8 = Y.8m, hai khe lin (khe rong 15¢m) chia thinh ba don nguyén dong, 1ay
va gida (hinh 3.102), d§ cimg cong trinh twong dai 1n.

Thi cong thing 12 nam
1964, sau khi xay xong

B [ 13200 390 16600 390 300 J |
khér tutmg viao thing 4 B 7 _Ja A sfr ¥
- 1

nam 1965, phdt hi¢én chénh {4 B 2
Iéch lan temg dai 1én, nhi i 1 ' |

: v - s : 1 ! L 3 .
bt nghicng, chi¢u rdong khe 18 TR o 5000;4800
lan ¢ trén mai bi thu nhao l Il JI__ ___1. A

o ki S r —ir LI
lai rat nhicu. Lan & dom Gl e e bl auyan

' . . F— phra tay gia phia déng
nguyén gitfa ldn nhir, nép
dé 1a dom nguyeén phia ty _ _ . ,
vi phia dong. Trude khi Hinh 3.102. Serdyimar bang, mat cat va dient quan Tra

chita nghieng (13-12-1965), do hin coa didm 1dn sa 3 1@ 18,3em, chénh [Geh lan giia ha
didm lin 1 va 3 [ 8, 2cm. Thue do Lie d6 cho thdy, chidu rong khe Tan & don nguycén phia
tdy vi gitda ¢ trén méi chi con 2,7¢m, ma don nguyén phia dong con 9,8em.

- Nguyén nthan su ¢d: do trong pham vi 1dp nén lan phia dudi day mang t6n tar |ip dil
dip thd cong cd chidu ddy thay dai.

Lép chodng d& ddy mang cua nén 1a Idp dap thu cong, trong d6 16p Ta 1a Lap dit sét boe,
bén trong ¢é cdc tap chit nhu manh ngdi viv, vai vita thita va rdc rudi, Cac manh gach ngdi
vt chidm khoang 10~20%:. Bat o trang thai udt dén rdt ud. chat vira va hei chat. Chidu diy
cua 16p dat I 2,3~3,9m. Lép 1A dap thh cong 13 16p bun than, ¢d nhidu thue vat théi ric,
chi y&u do ric rudi tich tu tao thanh, luong ton thit thi¢u dot khoang 10%. Lap ddt nay ri
xOp v y&u, chidu diy khong déng déu, tai didm quan trac Tin s6 3 v s6 4 1h ddy nhat, dén
2.5m. Do lin cia 1dp dal nhy chiém khodng 40% tong do ldn.

- Xar Ii sy ed: Dua vdo diae didm tinh hinh chit lugmg dit nén v dd ciing cong irinh
weomge don o, quyet dinh dung phuong phip xuyen 18 dio dat chira nghiéng.

+ Chudn bj thi cong:

 Don sach hidn Irudmg, tao didu Kicn xuyén 13 (hinh 3.101);

* Dinh vi tri xuyen 15;

e Lap dit didm quan trac;

o Chudn bi 161 vit lidu di vun dé [ip 13 hane, vi o x&p dding nhu hinh 3.101;

¢ Lip dat 2 chudng dién bio dong, b tri gén cic diém quan tric s6 1, 2, 3 d¢ khing ché
lin. Biac bidt 1 ban dém, ndu ¢é A0t hidn & tu dong bao dong, dé Kip tha xir 1i;
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e Chuan bi dii dung cu vir phu ttng thay the d¢ xuyén 13, nhu bia, duc, den pin, kinh
phan quang, chifu sdng hidn trudmg, dng nude cao su, hom nude quay tay, hd tap trung
nude, 1anh thodt nude, dau phun nude diing A& x61 nude md rong hé;

+ Cie bude thi cong:

e Thao tic xuyen 16, MAi nhémy hai nguti cang duc mét 18 (hinh 3.99). Bau tien duc 16
khodang 20 « 20cm, sau din din md rong 16 dén 40 x 25¢m, khoang cdch cac 10 1a 50cm;

e Trinh trr xuyén 18 phai dua vito finh hinh cu thé cong trinh dé quyét dinh. Dau tién
urmg frong sau dé tuimg ngodi, rong dé khé khin 12 & ¢hd noi giao nhau coa tudgng doc va
g ngang,

o D¢ ning cao thém mot bude hicu qua cua xuyén 18, cdn 1i&n hanh x61 nude md rong 18,
o vdi 1dp dat dap ¢d bim hronge pach ngedi tuong doi {1, hi¢u qua x81 nuGe ma rong 16 rat
cao, ¢ing d& khang chd duding kinh 18, vich 18 phang; d6i véi dat déap tap ¢6 nhiu gach
nedi vaL néi chung (de dung xoi nuwde khong 1dn, nén can dac hiét tang them mot ngudn
e cao dp, mavé mal kinh 1& cting chia chie da hgp i

e Sau khi quan tic Kin, déi vai nhimg 16 vé ca ban di ddp dng yéu cau md rong 14 déu
LAp bang da vun.

+ Hi¢u qui vd dinh gid: thue (& chimg minh, dung phuong phap xuyén 14 lay dat chita
nghicng, dd loai tir duoce chénh 18ch [in cha cong trinh, bi¢u qua rat (a1, thi cong don giin,
hi phit teemg doi thip,

1. Pindong phap khoan 16 1dy ddat chita nghiéng

1. Nguyén If chta nghiéng

bac trung cua dat sECyeu [ cuomg do thap ma idn dang Ién, néu khang ch€ tde do pia
i, (hi ¢ the fang cao site chiu tdi cta nén va giam bién dang nén; néu tde do gia tai qua
lon. ¢6 (h¢ 1am cho nén & vio trany théi cat khong thodt nude duge, tr dS sinh ra chdy déo
nrong doi Jan, khién cho dat ycu dudi ddy méng bi Ep ra ngodi. bidou do khong nhimg lam
tang bicn dang nén, ¢ khi thim chi ¢dOn din dén phd hoai ciat nén. Con phuong phip khoan
1o Ly dit chira 1ech chinh Tuloi dung nguyén If dit y&u dudi ddy méng bi ép ra hudng hén
d¢ dida chimh bicn dang vii neeng.

2. Vi du thue 18 ¢ong trinh

Khoan 10 1y dit chia nghicne méng cdt nhip 16 thién cha mot xudng & Thuong Hat (Md
Phong Bicn 7-1964. Thi nghiénm ding plucong phdap khoan 16 liv ddt diéu chinh do nghidng
crice mong. Tong vien nghién e vay ding Bé Iuyén kim).

- KB quit cong trinh v «ir o6 ba mong ot phia dong nhip 10 thién cda phan xudng
nay 6 kich thude diy mong 1d 4.3 < 2.8n1, chon sau -2.10m. Dudi ddy mong cd diat sét
miu vang sam day Khoange 1m, bén dudt né 1a dat sét ¢6 bun. Muc nude ngdm 6 dé sau
-1.20m. B vi trong nhip triede c6 dat phoi thép, moéng cot di bi nghiéng voi nhitng miue do
Klie nhau

- Newyan nhin s eot nhd may nay O vao ving dat y&u, do mat diat chat ta, 1am cho do
in caa hat didm trong vi neodd nhi (heo budng chidu din cha mat ddy mdng oot khie nhau,
do dd dan dn mang ¢ot bi nghicng.
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- X IF sur et hidn trudmg ndy dat yéu, guyel dinh dimg khoan 10 [y dat chia nghicne.

+ Bicn phap thi cong

e Do hicn truimg ndy 8 s dung ba nam, din nén did ndn char o nude do noemge don Lo,
B tang dp lue phu thém cho maong cot c6 fon cho sau b Khoan 15 dat due Gt e
hén. do dd trude khi khoan 10 hai thang tang @i vong ddn dan theo timg cap SOkPa bany
thon thép men mang ¢ot, khidn choddp hue pho them i day mdng dat 150 26k Pa, can bany
Ul e han cua dat.

o Lo duddi didy mdng b man Lap dan & bot miu vime samda ndn chan J8 s dinh hign
quit cua do siu 1o khoan khie nhau doi vidi dicu chinh nehicog leoh, bedo sau 1o khean e
mong ¢l dum diay mong [an ot 13 1A0m (1/28- maia chico rong: mange: D.0me thhoany
AR 0.70m (1/4B).

» L0 khoan ba ui ¢ bom xung gquanh phia ngoii mone . cacl mep mens Senn 440 nean
neir sau Khi Khoon Tién twe oo the smbora Sposapova thagn Toe chios thaes tae khoan 100 pheas
trén mal diy cia mange bo vl dng Wng dudmge kinh tong L 2o dins Khowne T Cone vy
khoan 15 ditng khoan xoay de quay tay od dudnre Kinh ben neoa Lans oot e Smn s,
Thmm. Hudng Khoan 16 vdn tie phia doi dicn mang o hin benscands Saucddd o Tadd Ko
xong fidn hinh dao dat

» 1)C nam vimg finh hinh Lin vi nghicng cua méng, xune quanh arone - hon dice do dan,
déng then dimg mady thuy chuan chinh xde G himh quan iacs SNeon vn con dane e
hinh vi d& Ki¢m tra 06 nghiéng cua col bing phuome phap didme chodn Vil plhap
chidu trge ndep

Mat mang cat Khie, o phia ngodi tang Rmg cap tar oons Tech tne Ban choap hie oo
sung iy mdng phia ngedi mdang wr 76kPa tang 16n TOGKE. de tane abianl o b dica
chinh nghicng.

+ Hidu gy g eos KE gua thi nghidm cho thay. sior R koo 10000 e canh vt o e
trnye sudl 18p trung, doda gay nén Epora theo hidng bén cua maot plure Ko date $ones T
v nd, trong khor dat dics pham v toan ho mong, do dica bagn Bien dods dor b s
phin phor T cta dng sadt, kKhicn cho todn bo méng dén o Tan phu theo, ma phine neoi
Lan 1om hom phia trong, di thu duee hicu gua dicu chinh i

Do 100e (Il:‘ Win cuaa 16 khoan I|1'[|'|1 (|)|'|l"¢| l'l;,!ni'li I {|,131IHHI;'II:_.I}, phl'.l fromve Lo
O.04mm/ngay), nén qud vinh idu chinh nghidng Bt cham, ngoii o, boone ben epora
<o han, do dd tinh on dinh cha nén Khong b mat di. Neu chicu san 10k hoan soven qua Lip
il cing mau vang sim dén 1dp 4 b tremg ¢ yeu thi hicu qua chii nehaing tiong Qo
o Sa Khi ditng i tan eh tam O phia ngodn va tang chado san 10 Khoaos dor v hido qui
dicu chinh nghicng ¢hng v rér, hicu qua dat vsi 2,22-3757 0 Sau Ko o cong vics
khoan 10 [ay datc bidn dang an dinh rdt nhanh.

San Khi df bd tan tong déu SOKPa ién maong ¢ot, theo ddd sinhor hicn neong hoi phoe
Lt cua mdng ¢Ol g =0 hon phue ua Tad o hao phia trong ngodn gan nhir bane nhau.

VUL Phcerieg php Locae bo g sodt ncén cluie neladéng

1. Neuven 1o hin



Chira nghi¢ng bing loai hd img sudt
nén li v phia Win nrong déi nho cia
cing triinh nghigng bo bi hing 18 khoan 1* i r
dutmg kinh lan ddy dac (hinh 2,103, EEE R R
sau do chia timg thin ki, timg dot dio 4
lrgmg dat y&u thich hop v chd d san 1HHHI"— 8
hop i cua 16 khoan mol cach ¢o k& I T TR T T TR T T TR T
hoach, & trinh 1, dong théi phdr hep pranREEpmmmee

vii cde hign phip thic day lan, d& dng

3

; Hinh 3.103. Sodd bho'tri 16 loar b ing sudl
sudil nén trong phoam vi cue bd duoe loar 1, Nghiéng phia nam; 2. Nghiéng phia hic; 3. LH
ho, thic diy dal yéu chuyén dich dén  loai bd img sudl; 4. Cong trinh; 5. Tidm ddy;
phia nay, lm tang do Win nén cia phia 0 Poan 0ng 16ng 7. Dogn dao dit.

dé. Pong thivi & phia vin ¢d dd Iin trome 3 1dn ddm bao mar cich nghiém ngat dan nén
khing bi chan ddmg, tranh trong qud tinh chita nghiéng sinh ra lin phu thém, cud cing
dat duoe muce dich mong mudn chta nghiéng, déng thén ¢d hidu qua han ché 1dn.

Neuyén 1T lam vice cha yéu cia phuaong phap niy la

0 Leai bd g suat haong time cda din xung quanh 16, 16 B hinh oo bi nén ép thianh
hinh hiu duc hoae hinh timg khong ¢ quy cich. cho dén khi nén ép bep,

Z Loai bd tong luc cin ching cat hiing dimg doc theo than 18, ¢d Lgi cho vide tao ra xé
dich theo hudng ditng har phia cia tuyén trye day coc, dong thin lam cho ang suat khoi dat
ngoai diy 18 duoe loai bd mat ciach 1o rL;

3 N&u ¢d Lap kep ban y&u, loai bd trong diém 14 ing sudt hudmg ben v phia lin fuomg
dait nho trong 1dp i yéu & dudi sau, dé thudn lgn Ep ban va lay dal;

@ 1.oal b cye b dp lue didy méng vé phia lan von ttemg doi Ldn, khién cho dat nén
diy d vao trang thai hér phue mat

{30 Loaid baimg sulit cha dat o hai phia trong [ap dat yeu, G8p dé xudt hién “hiéu ing tim
vénh 1en”, [am cho dng sudl hudmg dimg coa dat y&u o vi i gita tam thin 1ang len. dong
thin doe theo phuong ngang, thang d6 Gng sudl hudng dimg (e trung tdm hudng ra xung
quanh cting ting cao. Nhu vy ¢6 the khidn cho bién dang va chuyén vi ciia dit y&u sinh ra
mat cdch cham chap, ¢6 101 cho an tan mong va k& cdu xay dimg.

“Hai lam déun ™ la:

@ Lam ddu md dun bidn dang cba dannén, lam cho dai edmg phia vOn lin tuong doi nho
sinh ra hidn dang cat nhdt dinh (md ma dun bicn dang cdt tuyén giam di), 1&p cin vai mo
dun bi¢n dang ban ddu cia ha diat yéu chua bi xdo dong, tir d6 mo dun bién dang cta hai
phia dat nén dudi todn bd cong trinh cd xu huinyg déng déu;

@ Trong qud trinh chita nghidog dp e day mong cé xu hudng dong déu, vi the ciin gia
tdi o phia etng, da 1ai o phia mém.

2. Tinh hinh thi cong

Th cong ¢ the chia thinh miy g doan nhu: dinh vi 13, khoan 18, ha ong 1ong. dao
ddt, thodt nude trong 16 vie cuds ciing 1 nhd Gog lap dan Vi i 10 (khodng cich 18) quy®
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dinh & hinh thic mat bang ngoi nha, hudug nghicng, d6 nghieng va diac didm k&t cau ngoi
nha cling véi diéu kign chon 1ap Cua chat dit. Khoan 16 diing cong cy dac biét dé ddo. Kich
thude dudmg kinh 18 thudmg 12 @400mm. Chicu siu 13 va chiéu dai dng 16ng quyét dinh &
vi trf ddo dat. bao dat dung khoan (dn hodc bda 1dn. S 14n, s8 lugng dao dat va thai gian
gian doan coa cde 1an dao dat dua vao 1ai licu do lin do thye 1€ va d6 nghiéng, k&t hop vai
phuong 4n thi cong clia cong trinh cu the d¢ quyét dinh. Thodt nudc trong 16 dung bom
nude ngadm d& giam ap lyc nude vi &p bim ¢d tinh tam thdi. Nh3 8ng ciing can nhé xen k&,
dong thdi nhanh chéng 1ap lai bing loai dat thich hop. Tém lai, trong toan bd qud trinh
chifa nghicng, ¢d ging 1am cho nén bién dang déu troug pham vi b3 tri 15, d6 16n bién dang
cong cdn Yhong chd mot cdch chat ¢hd. Ngodi ra con can chudn bi hang loat bidn phap thic
ddy 1dn (nhu x40 dong bang nude ¢d 4p. thém 18, cat rinh) hodc gidn doan, dé sir dung khi
can thict.

Trong trudmg hop thong thudnz. G di lan ddo dat, chuyén dich chita nghigng cla nha
déu rit nhay cam. Luong ddo dal vd lwong chia nghicng v& co hin gilt bang nhao. Can
quan tric khong ché do lan, do nghicne trong todn bd qui trinh chda nghiéng tir dau dén
cudi trong thi cong, nghia 1a doug “phucng phédp thi cong thong tin hod”, kip thoi dua (ro
lai k&t qua quan tric cho ngudi quydt dinh d& tham khao nhim diéu chinh k& hoach thi
cong, dam bao an toln tuyct doi chio cong trinh.

3. Cong trinh thue tién

S& tang cua nha duge chita nghidng cua thanh phd Vi Han néi chung 1a 5~9 tang, chicu
cao 1a 15~27m, mdng phan 18n 3 mong b, hinh dang mat biang ¢6 kidu diém, dai, 1&ch,
rang cua (hinh 3.104). D6 nghiéng 13 7,~20",. hudng nghiéng phic tap, ¢é hudng ngang,
hudng doc, hudng xidn, con kém theo hién tugng vin, udn cong, vong 1&n cta 1dm ddy, ¢6
khi mdi cia hai ngodi nhd gan nhau dan dian sdt vdo nhau, thaim chi st han vdo nhau, nhu
hinh 3.105«. Hinh dang b&n ngoai cta ngdi nhi nghiéng gidng nhu hinh qua chudi, nhu
hinh 3.105h. DO nghiéng cta Am san cdc (ang khong giong nhau, bén dudi 1dn, bén trén
nho, md dan dan thu nho ¢é quy lat [&n phia wén.

[T 7] :

E I))
S gy
)

) ) b)

r§. I

Hinh 3.104. inh dang mdt bang ngoi nha Hinn 3.105. Tinh vang nghiéng cia ngoi nha
a. Kicu didm; b. Kicu dai:
e Kicuso le; d. Kidu ring cua.

Bang 3.24 1a k&t qua chita nghi¢ng teén 10 cong trinh cha thanh phd nay. Thue tidn cho
thity, diing phaing phip loai bd g sudt nén d¢ chita nehiéng cong trinh thu duoe k&t qua
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rit tot, hicu qua cao, &n dinh. Thong thudng thdi gian thi cong chita nghieng cha mot ngdi
nha chi khodng mot thang, ngan nhat chi cin 6 ngdy, ma h& dimg dao dat, viee loai bd tng
suft trong dat cing ty dong giam chdm lai mot cich tuong ung, lin phy thém cla toan bo
nén cling 1at rit nhanh. Dat ndn v& phia 1dn tuang ddi nhod tuy duge loai hd img sudt sinh ra
bién dang cit tuong d6i lén, md dun bién dang clia né tuy ¢6 phdn gidm di, nhung t6c do
lin tuong doi 16n (thudng khong ché trong khoang 12~14mmy/ngay) chi duy tri trong mot
tudn. Sau hai tudn thudng giam dén dudi 0,3mm/ngiy. Ngodi ra, lugng chita nghiéng (u

nhién giai doan sau cing khong 1dn lam, chua timg cé hidn tugng “qua da”.

Bing 3.24. Si liéu thuc t& hiéu qua chifa nghiéng cong trinh

Kich thuisc tgm | D@ Pghicng 16n ahdl () (Trﬁ;?:é’y")
Tén nha & Téng diy mdng Truée khi Sau khi Trudc Sau’khi
(m x m) stra chita stra chita khi sua sua
chia chira
A 36* 7 20 x 24 W > E 18,7 W — (5,0 0,36 0,08
30* 7 20 x 24 NS 9,00 W — 1323 0,31 0,12
20% 6 40 x 14 W ESTR| WoE247 0,15 0,11
34> 6 40 x 15 N > S§7.81 N —> 5430 0,14 0,12
29* 6 17 x 40 W L1462 | W—oE3,49 0,40 0,14
28* 6 17 x 40 N S5S860 | WSESTS 0,09 0,18
I* 5 29 x 15 SONILRT | N 582,67 - 0.12
39%* 7 20 x. 24 E>WI1619 | S »>N333 - 0,15
41* 6 (10 x 10) FSNI1237 | N—>5290 0,32 0.19
B| Léu chinh 8 18 x 56 SN0 | S N634 0,25 0,13
Lau phu 8 14 x 10 SONIYI8 | § 5> N705 0,22 0,12
budng Tinh Vi 9 17 x 56 N—>S164 | WF3060 0,30 0,11

Ghi chi: A - Cong trinh dot 1l cia tiéu khu duong Tan Hoa Hu,

B - Nha ldv muore.

1. Cé daw () L lday gia i binkh qudn, xét dén sai s6'trong thi cong;

2. San ki chita nghiéng, do nghiéng lom nhat khéng nhit dinh la huong ci;

3. Lau phu ctia nha lay nuée ngamg chita nghiéng qud som, sau khi chita nghiéng vita dut véu
cau, lai chin dnh huong ctia viée dao bé phdn;,
4.7T6c¢ do lin sau khi chitu nghiéng xong. néi chung L 6 do thic 16 sau 4 thdng ¢6 wdi;

S.

20%, 39% 41* cria duong Tdan Hoa Hu La don vi khde ding phuong phdp khae chita

ngliényg clhura xong, sau dé mai dang phaong phdp nav.

Phan tich thuc tién thi cong chita nghiéng hon 10 nha ¢6 tir 5 dén 9 tdng rong, hon mot
nam v k&t qua quan trac khong ch& d6 lin, st dung phuong phap niy chifa nghic¢ng da c¢é
tac dung han ché lan. C6 thé thu duoe mdt sd k&t luan sau:

- Xt 1{ chita nghi¢ng bang phuang phip nay cd thd gidim mot cdch déng k¢ lin phu thém
trong thi cong cba phia ldn twong d6i 1n da cé, thaim chi mép mit ddy méng phia y&u cua
mdt 58 nhi cdn ¢4 hién tugng tam thai bi nang 12n thii gian ngin.
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- Do dit phia cing, ddt s¢ hoi bi mém di, phai tang ldn cta phia ndy, nhung do lin va
16c d6 han cha ddt nén phia y&u duge ngan can mot cich 13 rét. Két qua do va quan trace ticp
tuc 1dn sau khi chita nghiéng xong clia 10 ngdt nha cho thiy: @ Sy (at dan t6c do lin giai
doan sau ctia ¢cong trinh nhanh hon rdt nhidu so véi trude khi chita nghiéng; @ Do ldin 6n
dinh S tim ra bang céc coOng thic kinh nghigm va ban kinh nghiém nhd hon rat nhiu so vdi
do lin suy ra tir cde (r licu do thue (& tgde khi chita nghiéng, nghia 1A t8ng 40 1dn giam di
rd rét. DO chénh 1¢ch lin dn dinh AS suy ra cba cong trinh ciing nhu vay. Nguyén nhan ciia
nd khong ngoai may diém sau: @ Sau khi chita nghicng ¢6 thé thay déi sy phan bo dp luc
ddy méng mol cdch ¢é hidu qua, tir &6 loai bd nhimg nhan t6 luu bién cat cta dat nén
khang nging bi ép ra ngodi, dong thoi giam lin ma do bidn dang hudng bén cua bd phian
ndy pdynén; @ Sau khi chita nghiéng cé thé cai thién phan b& dng sust cha dat nén, ddng
thai cang 1am cho mo dun bi¢n dang cda dat nén duge dong deu va cai thicn, loal bd hién
tugng dat y&u phia y&u ganh chiu ngy cang tang; @ Phuong phdp ndy c¢é thé bio vé dit
nén phia y&u & mdc da 1ém nhal, d6 1a didm mau chét han ché lan.

4. Dac diém chira nghié¢ng cda phuang phap loai bd tmg sudt nén

Dic diém cda phuong phap chita nghiéng loai bd ing suit nén la:

- Dic diém cha phuong phip niy la dao siu khong dao nong; ddo mém khong dao cing,
dao phia npoai ddy méng, khong dao phia trong diy mong;

- Bao dat ¢é the phan 14n trén mat bing lim vide & midce cao nhat, ma khong tap trung
tuong d61 nhu ddo dit trye Uép hode x61 nude dao dit & 1dp sau;

- C6 the bao vé chat ¢h& 1dp dit ¢6 chidu sau nht dinh mat dudi ddy méng, nhu 1dp dem
cat hodc 1dp dat 131, khi&n nd trer thanh 1dp bao ve didu &t dp luc ddy mdng;

- N6i chung khong cin gia ¢8 dat y&u dudi vi tri ldn nghiéng nhiéu, bdi vi loai bd ing
sudl ngan can bo phéan lin nhidu cha dit y&u 6idp tuc bi ép ra ngoai;

- Do tdc dung cédch i cha hang 16 khoan, cudng bic hin bo phan ldn i1, khong lam xdo
dong ncn cua cong trinh bén canh qué nhidu.

IV. Phutong phdp chita nghiéng X61 nuée thdi ddt o 16p sau bdng giéng chim

1. Nguyén If chita nghicng

Chda nghi¢ng x01 nudce thai dat & 16p sau bang gidng chim, 13 phuong phéip chita
nghiéng cudng hdc ldn, thong qua nhitmg 16 & vach gidng chim, ding sing phun nude cao
ap dua vao phin nén lin it cla méng tién hanh x8i nude thai dat 16p sau chida nghicng
cudng bic. N6i chung b6 tri mot hang gighg chim phia ngodi khu vue 16n it cda méng, do
siu khodang Sm. Noi cao hon phin ddy 0.50m irén vich gidng chim d& 4~6 18 xai nude.
Todn bd qué trinh x01 nude thal dat 1a qua trinh chita nghidng cia ngdl nha.

2. Vi du thyc (& cong trinh

X 61 nude that dat & 10p siu bang gi€ng chim cta mot ngdi nhd'd thude tinh Triét Giang
dé chila nghiéng.

- Khai quat cong irinh va su c8: ngdi nha & nay 1a k&t ciu gach-be tong 4 tang, dicn tich
ting dudi 13 212m?%; ding méng b, Khi thi cong khong b6 trf didm quan trdc lin. Sau khi
hodn ¢dng cong trinh, thang § nam 19R6 14y c6t cao do +0,00 thidt k& lic d6 tam diém
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chudn tién hanh quan triw lin, phat hidn cong trinh ¢6 xu the nghiéng vé phia bic, vi dang
phét ricn, k&1 qua quan trace trude v sau chita lan nhir bing 3.25.

Bang 3.25, So sanh do lan, do léch Tan, do nghiéng ¢ hai bire tuiomg hoi
trude vi san khi chiva nghi¢éng

- Chy B0 lin cdng don tem) Chénh I¢ch lun iimg P nghieng (/)
¥ WA G Bac N . T
nh| loch Bong | Bong | Tay | Tay i hanr Bae Nam (emy) _ ! —
' : = == bong | Tay
Bac | Nam | Bac | Nam Hong Tav .
3)* Tru 306 | 116 | 385 | 1SS 28,0 230 2n 27.1
Sau 442 | 416 | 30 | 35,1 2.6 1R i 2.1

- Nguyen nhan su ed: 1i&u khu nhd o ndy bat diu xay dimg vao nam 1984, Vi [i cinh
déng bo tich, mat dat irdng 1rot day 1.5m, didi 13 1dp bin déo chay diy S~7m, do dm tién
SO%.. sde chiu tii cho phép caa nén 1d 6OKPa, tinh nén Tan lon, d&n do sau didi 8Smomisi
xudl hicn [ap dat s¢tma e sie chin G cho phép cua nén L 120kPa, U g nay neuyen s
ditu vl et et tuemg thanh co, con Ly mong coc gd thong nam tong Iop bim chon <au
phia 1y <ang phia dong. Phia aam i mong coa ngdi nha ndy Jdi qua daun v en cna iy
thinh , do dad B cho ngor nhi nghicng theo humg hac.

- X0 1 sy eor ine 3 dhnge phuong phip “chim giéng @p rung bun va ndn cong dong
tha™ tén himh thir nghiem chiaa nghicng cho mar ngoi uha Khaie Go1icn khu nay, KEE qua
khang duege o lam. Nguydn nhan cha y&n L lugmg Gip trung him qua it Trén o s tong
K&l kunh nghiem v nghién ciu cia cac b, quyél dinh dimg phaemge phdap chita nghicng
x0i ninte thai ¢l o 1ap sin bang gidng chim.

b Thice kES w8 phin lan it caa neor ahiv Gich tiydn tooe e neodt 4m, ba e 3 eidny
chiny ¢ duimge kinh 2m (hinls 3.106). Vich @idng ding pach mac 75 w0 v e nang e
SO xay taome ddy mot hing gach, Phin diay Fochan picng chim be tong edt thep mac 304
cao DLAm, diy 24em, chudu sau cua gicng Khodng 3.5m. Chd cao hon phin diy D.Sm ba i
3~5 1o xob e Neoin b diem guan

- - e oz . 2 - 2400 :f.+— M1 = 5 -
frac cua ey dau hor div eo, booari | l

théem 7 i&m quan trac & mal timg ~ '

: o I I

necal vug nen grao nhao cia lomy doc |J ‘ | 1

| =

vit ngang phia truae, Tucmg saa v rén | =T LT’{ !
e i A L e . (I A IR g1
cong trinh gan 1o cang bo i mol 56 ﬁ \ Jo b a Y A

dicm quan rac, de ngan neine do ha [E WERE ZNS O T ._,,__;_,_.f_.l o

2]
. & = & - R ! -1
mue e neam dan dén in Khone b b d d

nen o,
+ Thi cong chaa nghiéng: flinh 3006 Sev oo Ired ted sacang oo v
= - - .. * - I Iy f
o CCong cu v vat hiéu thy cong: bom Helt Dedtes xOn g
nude cao ip togi nhd de xai mimde, dudmye ong dan mirde, onge xai, muiy kinh v vd thus choan

d¢ quam trac v bom nude ngdm d¢thai nude, Vat lica od xi mang, gach xay, conthep.
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o Thi cong ha gi¢ng: ddu tién 1am phing mat bang, sau d6 ti&n hanh dinh vi phéng tuyén
giéng chim, dung van khuon, d6 bé tong cot thép chan giéng, bao dudng, thdo van khuon.
Tiép d6 xay vdch gigng bn trén, dao ha giéng dén cao do thiet k& du ki¢n. Thi cong ha
gi€ng phai theo yéu ciu ciia thidt k€ mot ciach nghiém ngat, chi ¥ an toan. Trong md&i mét
gidng chim, & chd cdch phin ddy 0,5m d¢ sin 4~5 15 x3i nude.

& Thi cong x6i nudc v quan tric Win: sau khi két thic thi cong ha giéng, tién hanh mat
lan quan trac lin, déng thi ghi chép do lan cua cdce diém, tinh todn do chénh iech trude va
sau khi 14n clia cOng trinh, d¢ thuan lgi x&p dat so bo tién do thi cong x61 nude. Hang ngay
phai ¢é ngudi chuyén trach quan sit, do lin cda mdi ngay phai khong ché nghiem ngat
trong pham vi Smim/ngdy, d& tranh cong trinh bi hu hdng. Hang ngay sau khi dat duge chi
tidu lin du dinh, phai ngimg x8i nudc ngay. Dic bidt 1a ngdy mua, do anh hudng dong
nudc cha gidng chim ma ldm ting thdm lin, cAn dac biét tang cudng quan tric, khéng ché
tdc do Lin (c6 thé ding s6 luong 16 x8i va dd siu x8i nude dé khang chd). Nedy 15-1-1988
chinh thic bat ddu x&i nude cao dp vdo khai dat & dudi mat ddy méng bang cdc 18 phun
nim ngang trong giéng chim. Trinh (y cha nd 1a: trude ticn & hai diu, sau dé 13 d gitta,
déng thdi c6 ngudi chuyen trich phi chép dé 1dn mdt céch chinh xdc hang ngdy, dé xdc
dinh 13 x8i, 86 lugng, do sau va phuong hudng x61 nude cho ngdy hom sau. Trong mét tuan
1& khi bat dau thi cong, khéng ché chidu sau theo phuong ngang cha 18 x61 cdch true trude
6,5m, sau d6 din dan rit ngan lai dua theo do 1an do duge theo thye (€ (khi cn thict x6i lai
thém mot ngdy & doan gitta ma ¢é do sau 6,5m). Thong thudng mdi ngay khoang 4 16 x6i
cho méi giéng chim. Lip di lap lai nhu vay, cho dén khi d6 chénh 1&ch Idn trude va sau
nam trong pham vi khong ché, dé do nghiéng clia cong trinh duge khang ch& trong pham vi
quy dinh.

o X1t I{ bun nude ban: d& dam bdo dudng thodt nude duge thong thodng, gin gidng
chim, b6 trf mat bé ldng bun, hit bun tir gi€ng chim vio bé ndy, nude trong sau khi ling
dong duge thodt ra bang dudng thodt nude.

+ Hi¢u qua chda nghiéng: Qua 40 ngdy thi cong x0i nudc & 13p sdu, cong trinh da trr vé
trong pham vi do nghiéng cho phép, nhu bang 3.25. Cic cong trinh bén canh cing khong
chiu anh hudmg, chita nghiéng da thang lyi.

V. Phuong phap chita nghiéng bdng cach dao dar, hiie mede theo hudng ngiioc lai

Phuong phdp nay 1a & hudng nguace lai cda nha by nghiéng, dio 156 nghiéng theo mot gée
do nhat dinh, sdu xudng dudi mii coc, dao dit trong 16 & chd 1/3~1/2 chidu rong cia
méng, d¢ hinh thinh mét 16 rdng nhat dinh, déng thai nhdy vio tac dung Wit nude (cdt),
ddéng thdi hit nude va bun & trong nén ra, dé ting (6¢ do 1Gn, dat duge muc dich chita
nghicng. N6 gidi quyét duge van d¢ chita nghic¢ng nha trén mdng coc sau,

. Cong nghd thi cong

Phucng phdp ndy chia lam hai giai doan chta nghiéng, giai doan thd nhit 1a khoan 16
dio dat; giai doan thit hai 1a hat nude. K&t qua thi nghiém cho thay rang, sau khi khoan 18
dao dat, do vang gin vich 16 sinh ra (ting suét tap trung, do dé tao ra sy nén ép ngang cta
khoi dat xung quanh 156, Cliing vdi vice dé. trong toan b khai dat dudi pham vi méng coc,
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do di thay doi diéu kién bién, dng suat duge phan bé lai, khicn cho toan bho méng cong vadi
khat dat o dudi mong déu Win dong bd. Néi chung do Lin phia ngoai 1on han d6 lin phia
trong. Ngoai ra, sau khi ddo dat da lam giam dién tich dd cua méng coc, dudi tic dong cia
tai trong ban than cong winh, mdéng coc va khoi dat, sinh ra lin déu, clng vay phia ngoai
1én hom phia trong, ma dong bd. Ung suit phu thém giam dan theo do tang cua chidu sau,
do d6 tde do tin va anh huong tuong doi cham, vi vay ldn cta nén khong ¢ anh hudng gi
dén tinh 1dng (hé ctia cong trinh.

Cong tdc hat oude 1 mot bign phép tang toe d6 lin, dong thoi lai ¢d cong nang khong,
ch& 1dn, chinh nghiéng. Khi hit nude ding mdy nén khong khi dua khi nén vao trong 16,
tao ra dong khi toc do cao, tao thanh hdn hgp nude-khong khi, con dong thoi thai bin va
nude trong 16 ra ngodl, hinh thanh 16 rdng nhat dinh, dudi tdc dong cha trong lugng ban
than cong trinh v khoi dat, 1an dong déu va cham chap. Do hit nude, mide nude ngam ha
xudng lam cho dng suat hru hicu cba khoi dat tang [&n, vi the sinh ra lin. Cho nén toc do
1an quyét dinh § cudmg 4O hdt nude, cudng do hit nude 16n, tde dd Tan nhanh, nguge lai thi
cham. Tur hinh 3.107 ¢6 thé thay, khi hiit nude, dudng cong ha xudng rat nhanh, sau khi
ngimg hit nude, dudmg cong tuomg ddi bang phing, ticn din 13 6n dinh. T 46 ¢6 (h€ 1hay,
tdc dung cua hit nude doi vai khong ch& chita nghidng tuong doi o rét.

Thye tién cho thily, gitta dd chénh lech hin twong doi va tri 56 do nghidng con ¢6 quan
h¢ tuy&n tinh, cong thite cua nd la:

Al =1 - KAS A1)

Trong dd: A7 - Tri s6 nghicng du (mm);

/- Tong tri s& nghi¢ng (mm);
K - H¢ s0 nan chinh do nghicng, K = Chiu cao nhd/chidu rong nha (¢é licn
guan d&n vi tri diém quan ric);

AS - DO chénh 1gch Lan twong ddi (mm).

TU d6 ¢6 the thily, dd 1dn ciia tri s6 4o nghidng du, chi y&u do d9 chanh (&ch 1an tuong
doi quyct dinh, tr1 80 ndy cing ldn, hi¢u qua chita nghidng cing rd rét, tri s& do nghicng du
cang nho.

Sau khi khouan 16 dao da1, trong dia ting xudt hién hd rdng ohit dinh, do su &p ngang
cua khoi dat, sy phan bg lai clia tng sudt, do chénb 1¢ch hin tuong dai ¢6 the tinh theo
cong thue sau:

Vo 5
A.\':ZND“ /L (3.12)

Trong d6é: AS - BO chénh 1¢ch Lan twong dai (m);
D - budong kinh 15 khoan (m);
L - Khoang cich 18 khoan (m);
N - HE s hidu chinh 1dp da, ¢6 Lign quan den tinh nang cg hoe vat1i cha dat,

nGi chung 1ay bang 1,0~12.
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Hink 3.107. Biew do dicomg cong quan heé dé mgluéng va thar goan cia ngor i so'8
@ Npay thr cong; @ Nam thing thi cong; @ Gian doan the cong
O Giai doan thi cong Khoan 16; @ Hut nuoc; @ Neimg hut;
@ Hot nirde: ® Npimge hit @ Tl nude: @ Giar doan gquan trag.

Cang thie 3,12 phin dnh dd chénh lech Lin tuemg don sau b dio dae o 1 thuan wai
binh phuong ditmyp kinh 16 khoan, 11 ¢ nghich vin khoang cich gita cac 16 Kboun, do do
chi ciin bigt tr 0 d0 nghidng cia ngoi nha v i so nghicng du ma thicl ke chia nghicny
dat duge thi o the tir cong thire 1rén dy tinh dusmg Kinh, Khoiing cich cba 16 khoan v do
chénh I¢ch lan tuvmg doi.

Cong tic chita nghiéng, ghi nhd phdi nan thang qud mire, ludn Kip then quan tac i,
dong thin ton trong nguydén tae 1 nong dén sau, tr nha dén Iom, te thua dén mau, N
chung phii theo qua trinh comg viée lap di lap Tai: Tan - on dinh - Tai hin - Tai on dinh, mii
¢ the dat diroe mue dich.

Thue 1ién cong trinh cho thily, phuimg phap nay khéng chi ding st chita nhi nghigng
cuad mang coe vimg dat y&u hwemge doi day, gidng nhue viy cung dung cho st chira nhi
nghicng cic loai mang khic, ¢d kha nang vng dung trmg d6i rong u. Nhung vé mat I
thuyCt. ¢ong nehd con cin dude hodn thidn vie bo sung hon nira.

2. Vi du thue 1¢ cong trinh

Nhi 1 cia mol ticu khu o Nam Kinh ding phuomg phap dio 161 hit node theo haong
neuce L dé chua nehicng.

- Khii qudt cong trinh v s ed: ticu khua nay nam ¢ Khu bai boi ¢t Tricmg Grang.
neuycn [ dan canh tde, dia (the wrong doi bang phang. Nam 1985 Khai thae lam téu khu

nhiv g, d&n nay da xay duce may chue nedn nha o, rong dd nhia sa 8,9 13 nhin o ba don
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nguyén 6 1ang; nhi sd 12, 13 1a nhi ¢ ba don nguyén 5 ting. dién tich tng mdt cua cong
lrinh déu la 31,44 « 9 .64m, ddu ding coe nhii 2 xi 1 nén. Nha s 8, 9 déu ¢ 622 coc,
coc cha § hang coc phia hac déu dii 15m, x&p thinh dang so le, coc phia nam din Ym, x¢p
thiinh dang ludi vudng. Biu coc la lip dém be tong ddy 0.6m, 1rén do 1a mang nguyén tdm
bé tong ¢ot thép, Dudl ot cuo do +0,00 13 1ing khung réng cao 2.70m, bén 1rén 1a k&l cdu
gach-h¢ 10ng, do cdng va tinh toan khéi déu 161 Sau khi xay xong nha s8 8, 9, 12, 13 vio
nam 1986, phat hién uhd bi nghi¢ng, hai nha 8, Y nghicng v¢ phia nam, har nha 12, 13
nghiéng vé phia hic, nhu hinh 3.108 do nghi¢ng lén nhit cla cdc nha sd 8, 9,12, 13 1in
luat (A 276mm, 289mm, 2 1dmm v 209mm.

Vot & bing |4 kbt Vi mat cal Toal b I
& khear Ful
5 S W - | b s
el . .
———J =} —7=
. TG S —
[_ (o) = ¥ l @/‘ L.‘»
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5 60 ' A L, E
I 3 iy — I
[|  Phamv nhasé iz Pham vi nha 53 13 I —@ ol |
e 2 D ¢ d s 7 5
e e e e _1_ } a 5
N S | M . 2 —— —]
N SO S N 27 o_ ﬁ
_— & B—
0 (1] @ 7 © o 5
® = o o [T] © e o

Hish 3008, Th o e chita nghiéng nhi
1. Pham vi méng coc; 2. Pham vi mong nha; GiL (3 DAt sét 1an ban; @ Dt 4 set nhe Ln bin.
O Pham vi xay dumg: @ LG it nude; ® Mong coc; @ Duimg bién 1op ddt; ® LS khoan va so 10
khoan; @ Gie nghiéng: @ Mire nude ngdm; @ Sahicu dia Ging: © Ong loc nirdc.

+ Nguyén nhiin sy ¢d: Do nhitng nguy@n nhan nhu nén dio dién tich [én chit 141 va thid
k& mdng coc khong 101 pdy nén nghidng toan bd ngdi nha

+ XU 17 sy ¢ dya viio nhimg nhan 10 nhu tinh ong thé va 4o cdng cla k€L clu bén nén
twemg doi (6t v tinh chat 44t cha nén, quyél dinh diing phuemg phip dio dat hit nude theo

hudng nguse Tai & chita nghidng. Yeu cdu tri s6 nghiéng con lai sau khi nin chinh nhi nhd
homn Bem.

b Thidt k& thi cong: Chita nghi¢ng cho bon ngai nhi, déu dang phuong phip dao dat hal
nirde theo hudng nguoe, O phia nginge lai cia hudmg nghiéng cla mdi ngdi nhd b i mal
hing 13 nghiéng, trong dé 13 hit nude 3~7 khong bang nhau, gée nghicng 50°~60". khodng
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cdch 15 13 Im, dung mii khoan @300mm khoan 13. Budng kinh 18 thuc t& ¢6 thé dat t6i
350~400mm. L3 khoan siu dén dudi mii coc, chd 1/3~1/2 chiéu rong mong, nhu hinh
3.108. Sau khi dao ddt xong, tidn hanh bom hat nude ngay.

bé nam vimg duge tinh hinh 1Gn vi chinh nghiéng cba cong trinh, trén bén gée cua mdi
ngdi nha b6 tri diém quan trac 1Gn. Diém thuy chuin b trf thanh vong khép kin, dung do
thuy chudn chinh x4c cap II d& do dd chénh l¢ch chidu cao. Déng thai trén cong trinh bén
canh b6 tri diém do d€ ti€n hanh quan sit do. Po nghiéng chil yéu diing phuong phép qua
roi, d€ thudmng xuyén nam duge tinh hinh chita nghieng, dong thdi dung kinh vi d¢ hi¢u
chinh. Qua nhilng cong viée trén thu duge 1.330 sd lidu do dac, 302 s6 licu nghiéng.

VEt niit cha cong trinh, ding kinh ldp ¢6 d6 phéng dai mudi lin dé do.

+ Anh hudmg ciia 1an phu thém trong qué tinh chita nghiéng d8i véi cong trinh ben
canh: trong qud trinh stra chia nhd & do thi, vi mat do cong trinh tuong ddi 16n, khoang
cdch tuong d6i nho, nén khong trdnh khoi ¢6 anh hudng d6i véi lin cong trinh bén canh.
Mdc do anh hudng cia nd, chu yéu quyét dinh & phuong dn chita nghiéng vi qua trinh thuc
thi ¢4 hgp 1i hay khong. Lin bd sung ¢6 lién quan véi chiu sau dudi méng ma 13 khoan
xuyén qua. Trong truomg hop binh thutmg, khi 15 khoan sdu xudng dudi mii coc, khoiang
1/2 chidu rong méng, (hi ti I¢ gida lin phu thém vi tdng do 1an 1a 1:2; néu bang 1/3 chiéu
rong mong, i 1¢ 13 1:3. Tir d6 ¢6 the thay rang, chidu rong méng nhd ma 18 khoan xuyen
qua cang Ién, lin phuy thém cing cang 1&n, nguge lai nho. Nhung do xuyen sau khong nén
nho qud, néu khong s& khong dat duge muc dich chita nghicng. Thue tién cho thay, trong
pham vi 1/3 chiéu rdng méng 13 hyp Ii.

Phan tich dudng déng mdc hin cho thiy, dudmg déng mic 1an coa mdi ngdl nha, vé co
ban 13 14y dudmg bién clia mot phia nha 1am truc ddi, md rong ra phia ngodi, mat bing gin
gidng nhuy mot hinh bau duc. Lin gidm dan tir trong ra ngoai, nghia 13 danh hudng khong
lon ddi véi cong tinh hén canh. Nhu trong qud trinh chira nghiéng nha s6 9, chiu anh
hudmg 1én nhat 1a phia bén phai nha s6 10, chénh 1&ch lin theo hudng npang [a 25mm, theo
hudng doc 1a 6mm. Tir d6 ¢§ thé thay rang, phuong phdp ndy trong qua trinh chita nghi¢ng
nha, anh hudimg rat nho dai vdi cong trinh bén canh.

+ HiCu qua chira nghiéng: cong trinh cha nghiéng nay khdi cong tir ngay 05 thang 10
nam 1988, dén neay 06 thing S nam 1989 hoan cong. Khoi lugng cong vide hoan thanh
nhu bang 3.26. Tir d6 ¢6 thé thiy, ding phuong phap ndy chita nghi¢ng cho mdi ngoi nha
chi ¢dn 1,5~2.0 thiang.

Ring 3.27 13 tri s nghiéng trude va sau khi chira nghiéng. Qua bing ndy ¢é thé thdy, do
nghiéng cudi cing cua mdi ngdi nha déu thoa man yéu ciu thidt k&, dat duge hidu qua
mong muén. Qua kiém tra mat ngodi vi bidn dang clia cong trinh, chua phdt hi¢n thiy ¢6
hi¢n tuong khong 161 ndo.

+ Dédnh gid tinh 6n dinh cba nhi chita nghiéng: qua thuce tién cong trinh, ity licu quan
trac trong thai gian dai cta hinh 3:107 ¢6 thé thdy, (rén duking cong do nghiéng-thoi gian,
theo vdi sy k&t thice cta ¢ong vice hdt nude, duomg cong ¢ doan bang phang, tidn dan dén
on dinh rdt nhanh. Nhu sau khi k&t thde ngoi nhd 6 8 vao ngdy 20 thang 11 nam 1983, d0
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nphi¢ng cta hai diém A, C lan lugt 12 83mm vd 64mm, dén ngay 05 thdng 5 nam 1989,
" quan tric sau nifa nam, do nghiéng 1an lugt 13 84mm va 60mm, co ban khang thay dai.
Ngoai ra, quan trac trong ba thiang d6i véi ngdi nha s6 12, 13, thay d6i chi tir 1 dén 3mm.

C4 thé thay sau khi dugc chita nghiéng nha twong ddi én dinh.

Biang 3.26. Bang tong hop khdi lmomg

S8 hiéu nha
Hang muc R* 9 12% 13 »
Khai luong cong viée
Khoan 16 dio it (16) 35 kY a2 3] 130
L4 hit nude (16) 7 3 3 4 17
Khoan sau (m) 1597,04 312,50 892,50 910,00 4712,04
Goce nghiéng 18 khoan (°) 50° 60" 49° 60°
Do sau khong ché (m) 41 37,5 25,5 26
Thsi gian thi cong (ngiy) kY] 2 12 22 94
Thai gian hiit nude (h) 60 88 150 30 378
| Chiéu rong khong ché (1/2)b (1/3)b (1/3)b (1/3)h
Ghichi: b 1a chién rong ctia méng (m).
Bing 3.27. PO nghiéng trirde va sao khi chira nghi¢ng
S hicu nha
biém do 3* o* 12* 13*
Trude Sau Trude Sau Trnroe Sau Trude Sau
A 241 84 285 70 164 56 209 77
C 243 60 289 S8 214 98 193 75
D 276 127 267 68 185 72 176 53
r 239 81 282 R7 165 54 185 62

Ghi chi: Vi chiéu réng trén va dudi cria nha khong bing nhau, cd biét gid tri nghiéng 6 xai 56 lon

Ngoai ra, xé( thiy thdi gian dn dinh ldn clta cong trinh trén ving dat y&u tuong d6i dai
(nhu hinh 3.109). D& ngan ngira chinh qui muc, nén dé lai gid (i lin du khoang 0,4%H
(H 12 chidu cao clia cong trinh).

VI. Phuwong phdp chita nghiéng kich coc dao ddit

- Npuyén Ii 1am vidce

Phuong phdp chita nghiéng kich coc dao dat la su k&t hop hitu co ctaa ki thudt nén (inh
hing coc thanh neo va K1 (hudt ddo dat. Neuyén If 1am vide clia né 1a ddu tién nén coc &

phia lin tuong doi nhidu cla cong trinh, dong thai neo ¢d dinh ngay coc vai méng ct 1am
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mdt, ¢ tde dung ngan can cong trinh lan mot cich nhanh chong, khidén cho nod & vio trang
thii dn dinh ldn. Sau dé & hanh dido dat & phia lan twemg ddi it cha cong trinh, hinh
thimh khe rdng, tang tug sudt trong dit cia phia dao dat, lam cho dat nén sinh ra bicn dang
déo, khién cho cong trinh nghiéng 1 lai mt cich chim chap va déu din. bing thin.
phia dao dat ba 1 maot sé it coe bao v, d¢ nang cao tinh 6n dinh vinh clru cta cong trinh
sau kh nghiéng trdr Laic Cuoi cimg dat duoe mue dich khng ché chita nghiéng.

Khi chita nghiéng kich coc dae dat, rang thdi img sudit cua ddy mong nhu hinh 3.1 10,
3111, 3.012, 3113,

1:4
AR 11 [ 881 2-3 [ 4 [ 5-6 | 7] 8
o 10 15 20 30 31 J1 28 A M1 31 30 31 31
5(H
100 N
f‘ ———
1500
5a dd MaAr DANG
200 1) fR
BA
o B0 lun dém quan trac
250 |
Duong cong lur cua BA
fF ' 8D Buony cong lur cua B0
Bé lar (mm) luang nghieng B NEEry

Hinh 3,009 tome cons hin cric nha v 8
@ Nam - thiing: @ Ngay:

- Tinh 1odn lugng chita nghidng cong winh: so do tinh wdn luemg chia nghiéng cong
trinh nhu hinh 3,114, Luomg chira nghidng ¢ong tinh theo chicu ditng 1a:

H
‘.q“:..’.lq * T (."‘I.l']

Trong dé: - Chicu cao cou cong liinh (em);
£.- Chidu rang cia cong rinh theo himg chta nghiéng (em;
AS - Luong chifn nghiéng thict ke (em).

- Phutomg phip chira nghicéng: hién nay phueng phip chita nghicng ¢d ral nhicu loal, phai
tién hianh xem x&t cdn than dua vao hinh dang cta k&t e bén ién, Ginh trang chal dat, tinh
trang sit dung caa cu dan. idu ki thi cong xung quanh dé chon Tua, Dudi day 1 mol 0
phuong phip do vién nghicn et xay dimg Bo Luyén kim nghién cau thinh cong:

+ Phucng phip chia nghi¢ng kich coc ddo cat nén dudi mat ddy ca mang cd Lap dam
citl, mad dd cimg Wing e cua cong tinh lai hemg dai o1, dimg phuang phiap kich coc din

ciit et th thu duge hicu qua tremg dai @ Nhoee mot nhis o 6 ting & Phic Chau, sau chita
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nghieng, dd nghicng trude i 22,3, chi con 1a 3, hoan toan dap e yeu cau s duny,
mi trong qud trinh chita nghidng k& ciu bén irén khong phit hién vét nir phat wicén, higu
qua chta nghiéng twong doi 1 tudmg. Khi cong trinh chia nghiéng vira két thac (8.1996) da
timg chiu khdo nghiém cha mot tran dong dat cdp 6,2 dov b bidn Phie Chin, qua kidm 1ra
toan di¢n doi vén cong irinh. (a1 ca déu 1oL

Huemg nghién
— ’ oo i;‘ -
-
2
, - o QAT - - = '
ﬂt ' K
o A o o=a
(0, e

Hinh 3.110. 'rang theai wng Tlinh 3411, Vrang thii g Hinh 3.012. 1 rung thar iy

woert cbedy mong 1o Ao clia soat dav g sene ki S Ay midng rong i
nuhicnyg kicle cove dio dil kivh coc plia Lun whicn trivh chite ngheéng die didt
5.
i S
|
=t
¢ |
I =z
i 14113341311 i I
Coc Coc
“hding 36 i
NN in =2n) L bao ve

M S

Hhinfe 3013, {ravie ther vnge seeal ddy nidng ftinh 3114, Serclo tinli todan
s i kel thaie g e clita nelicng lieeng clida nelieny

+ Phuomg phidp chia nghicéng kich cov dao ddt ngang: ndu dud mat day mong co chan
dat tremg d8 101, ¢a the dang phuomg phip iy, Thue Gén cong irinh cho thay, néu hiong
dao dat lon hon 2~3 Lin lugng ddo dat ma lan doi hoic mong madi bat dau lun. Kha cong,
inh nghicng s fad, phai diing 1thict bi do dac ¢ do chinh xde cao d¢ quan trac, dé khang
che Teomg 1y dat déu dian. Khi st dung phuong phip niy, két cdu bén tren phii cd do cing
tromng dai ot i dién tich thao tae thi eong tomg doi e Mot nhi a5 tang o Nam Xuong
di dung phuong phip nay dé chita nghiéng. Sau khi chita nghiéng, do nghicng tir 13-22',,
trcr Lai con 47, ddp dng yéu ciu st dung.

+ Phuemg phdp chita nghicng kich coc khoan 16 lay dat: nu dud mal ddy mong oo Lop
dat sét v&u tuong doi day, Lot dung dace diém cha hién dang hudmg bén cla il yéu, oo the
dimg phuong phip nay d& chiia nghicng. Mot nhi & kicu diem 6 tang o Nam Kinh, ding
phuemg phap ndy sita chita, dd nghiéng 1 IRRY 0 trd T con 17,2 mot dng khoi xidy gach
cta mol nnd may ¢ Thuong Hail ding phuong phip nhy d& chita nghicng, d6 nghicng tir
234", vy lai con 6,277, hidu gua 1dt 101,
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+ Phuong phdp chita nghiéng kich coc xdi nude: diy 1a mét phuong phdp c6 higu qua
thudmg dung hién nay, thidt bi dom gian, thi cong thuan lgi, an toan, do nghiéng trd lai déu
dan. N&u dudi mit diy méng c6 16p dém yéu, cé thé diing nguydn If nude cao ap cat khéi
dat, x61 dit tao thanh bun, hinh thinh hé rong, sav d6 lai lgi dung dac tinh dit y&u sau khi
chiu lyc sinh ra bién dang déo, khin cho cong trinh khong ngimg 1dn va hoi phuc nghiéng
trd lai. Nha s6 9, 10 & mot tidu khu & Nam Kinh va nha s6 16 mot xém méi & Thugng Hai,
hai ngdi nha & 5 tang tai huyén Ngo Giang tinh Giang T6 déu dung phuong phap nay chita
nghiéng, thu dugce hitu qua ki thuat 10t dep.

+ Phuong phdp chita nghiéng kich coc va nang: 1gi dung trong lugng ban than cta cOng
trinh, &p toan bd coc gia ¢d va coc dung d€ kich nang vao trong 18 vi tri coc clia mdng, sau
khi dimg hai tuin, loi dung téc dung phan luc cha coc, lap dat thiét bi kich, nang méng dén
yeu cdu thidt k&, dap ang ytu ciu do nghiéng cho phép. Sau d6, nhanh chéng neo coc va
maéng véi nhau 1am mot. Sdu méng coe cau dan 10 thién cua mot phan xudng & Thugng Hai
di ding phuong phdp nay tién hanh chita nghidng 10dn bo. Tai hai phia nam bac cda méng
coc, mdi phia ép 24 ciy coc, coc ddi 24m, phia nam 1ip coc, sau d6 phia bac kich coc,
nang méng phia bac dat duge muc dich chita nghiéng cot cdu dan, qua kich nang chita
nghiéng, dd nghidng tir 20%,, trar lai con 2%/, ddp dng yéu ciu sit dung binh thudmg cla
dam céu chay, dit nén co ban an dinh.

K&t qua thue tién cda rdt nhidu cong trinh cho thdy, ki thuat méi chita nghiéng kich coc
ddo dat ¢b the khdng chd 1a vira tién (i vira an todn tin cay, lai gia ¢d duge dat nén, ngan
chan lin khong déu cda cong trinh, déng thii chita nghieng duge cho cong trinh, thye hi¢n
muc dich khéng ch& héi phuc trd lai nhanh chdng. Vi thé, su nghién ctu thanh céng cla ki
thuat nay, 1a phuang phap khoa hoc mdi hitu hidu duge nghien ciu d€ gia ¢ chita nghiéng
nha da xiy dung o do thi.

VIL. Phicong phap chita nghiéng bang tdai trong

Dua theo nguyén )i co ban cla co hoc dat, bién dang nén khong chi quydt dinh & diéu
kien chat dal, ma con quyét dinh & didu kien nén va tai trong. Phuong phdp nay dung diéu
ki¢n thay ddi tai trong bing con ngudi, cudng biic dit nén sinh ra bién dang khong déu,
didu chinh lin khong déu cla maéng, tir d6 bidn bign dang ¢d hai thanh bién dang khong ¢6
hai, qud trinh gia tai 1a qud trinh phan phéi lai tng sudt nén va hién dang nén, cling 13 qud
trinh chita nghidng mong.

Phuong thice gia {ai ¢6 hai loal. Mot loai 1a truc tiép nén tai trong tam thdi xung quanh
mang ciaa b phdn lan it, goi [a phuong phip chta nghiéng nén tai trong; mat loai khice la
lor dung he thdng neo tic dong lue nén 1én mong, goi 1a phuong phip chita nghidng coc
neo gia 1ai.

1. Phuong phap chira nghidng nén tai trong

Phuong phdp chita nghicng nén tai trong la don giau nhat, nhung hiéu qua thuong khang
ldn, dac bidt ta (rén nén dat s& cd tinh thim nude thap, 6 k&t lan ena ching cham, thoi
gian nén tai trong rat dai, thudmg khong thudn lgi cho sé dung. Nhung teén nén dat sét yéu
¢é duing phuong phdp chita nghicng nén tai rong hay khong, con phai dua vao dicu kién tai
chd, dicu ki¢n cong trinh, khong duge st dung hoac phit dinh mdt cdch ma quéng.
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Phuong phép chita nghigng nén tai trong codn ¢6 thé dung dé chita nghigng cdc cong
trinh thap cao trén nén hoing thd lin udl. N&u d6 4m cia nén hoang thé tuong d6i cao
(0 > 23%), hoac tink lin udt tuang d6i yéu, hodc & vao trang thii bio hoa, dung phuang
phdp nay chinh cho cong trinh thap cao, déu thu duge nhing hiéu qua tuong ddi téL.

Diing phuong phép chita nghicng nén tai trong, trude dd cln tim hiéu rd do l6n cha dp
lwe ddy méng va tinh chit nén lin cua dat trong pham vi 16p nén lin. Tiép d6 dua vao do
Idn chira nghi¢ng du tinh tri s6 nén lin ma nén can, sau A3 k& hop tinh nén lan cha dat
ndn, im duge tai trong cAn gia tang.

Thong thuong ding cdc thor gang hodc thanh thép 1am tai trong, truc tiép nén trén mdéng
phia ldn twong d6i nhd. Trude khi gia tdi, phai tinh todn kiém tra cudng do cia mong két
cdu hode mdng cOt. N&u cudng dd khong di, nén trude tién gia ¢d mong sau d6 mdi gia tai.
Tai trong ¢6 th& phan chia thanh 20~30 cap gia 1ai. Thai ki ddu mbi ngay cé thé gia 1~2
cdp (ai, sau dé 1~2 ngay mdi gia mot ¢dp tdi, cudi cung 3~5 ngay mdi gia mot cap tai. Tée
do gia tdi ¢6 thé tign hanh didu chinh dya vio (6¢ do chita nghiéng.

Trong qua irinh chita nghidng, phai thudmg xuyen quan sit va do tinh hinh thay déi do
nghiéng, néi chung ¢6 thé dung mat s¢ phuong phdp quan tric sau:

- Phuung phdp reo qua roi: npghia 12 & (im bd phan trén dinh conp trinh thip cao treo
mOt qua roi, & phia dudi qua roi dat mot 1y gidy ké i ¢6 toa d6, uén gidy v& diém khén dau
vit diém cudi cling chia qua roi va nhimg bién déi cila dudng quy tich.

- Mdy kinh vi: ding kinh vi d¢ tim diém giita cta ddu trén vd ddu dudi cha cong trinh
thap cao véi chidu thang ding cita hudng nghiéng, tién hanh quan st dua vao su thay déi
cha tri s§ nghigng dudng ndi hai diém d6 (duomg tim).

- Mdy thuy chuin: xung quanh cong (rinh chira nghiéng b trf 4~8 diém quan tric, trong
quéa trinh gia tai dung may thuy chudn (ién hanh quan trac ldn.

- Mdy do nghicng: mdy do nghiéng tuong ty nhu la ban. NG ¢6 hai duong ong thuy tinh
didy nudc thing gée vai nhau, dat & vi tef tim cia mdng, mdt Ong song song vdi hudng
nghicng, con mot ong thi thang pde, dua vdo su thay ddi vi tri cha bot nude trong 8ng ¢6
thé quan trac duye tinh hinh phét trién chita nghiéng.

Trong qud trinh chita nghi¢ng con cin ding nhimg bién phdp an todn nhat dinh, trir
thong qua nhimg phuong phip quan trac ndi trén khéng chd chat che 18¢ do chita nghiéng
khong duge qui nhanh, con can ha tri 3~6 soi cdp d& rdnh chira nghidng vugt qua gidi
han. Cép cé thé bd 1 & mii hode & chd 2/3 chidu cao, 1ao véi mat dat mot goe 25°~30°,
ding tang do lién k&L, dua theo tinh hinh chita aghicng ¢ the thudmg xuyén diéu chinh kéo
cang hojae ndi long.

2. Phuong phap chita nghidong coc neo gia lai

Phuang phap nay g1 dung hé thdng nco va ¢dng cu gia tii, daa theo yéu cau cua cong
trinh ¢6 (hé gia tai mot 1an hoac nhidu lan, cho dén khi dat duge muc dich du dinh. Thict bi
clia né ¢é thé d& lai lau dai, ¢6 thé chuin bi sin sing gia tai. Phuong phdp nay dic bidt
thich hop trén aén ddt yeu do chat i vdi didn tich &y khidn cho ¢dt nghicng vho phia
trong v cde sy ed dudmg ray chu true, dong thoi thu duge higu qui 1ot
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Hinh 3.115 14 so do cong ngh¢ chia
nghidng coc neo pia @i. Sau khi lap dat én
dinh thidt bi chita nghiéng, diu tien khai dong
mady bom déau, diing déng ho dp lue khang che
dd Lém cta dp lue dau, Gép dé d&n cdng cu gia
i, dua theo yéu ciu tinh todn dat cap
trong thit nhit. déng thon dang déng ha hdch
phan dv i 56 bidn dang cua cde hd phan. b
cho bidn dang én dinh, lai dan 141 cap tiép theo.
khi lin khimg déu da didu chinh dat ditge mue
dich du kidn. chia nghi¢ng mdi kt thiie.
Phuong phdp ndy cé thé uén hanh xu Ii sia
chita mdt cich dim gian ¢d hi¢u qua ddr vén
mang cot da ed cong trinh. DA vdi cong trinh
lin khong dcu ridt nhay cam, la doi hdn khong
ché nghiéng mot cich nghicm ngat, od (hE ha
iri trang hy chita nghiéng trong thiét k& v thi
cong, sau nay diéu chinh tuy y dua theo finh

Hinh 3.115. S di cong nghe chiiee nghies
Pl prldps cae peo g (it

1. Bdnp hé hich phan; 20 Dung cu gia g

3. bong ho ap lue; 4. Bom din; 5. HE thisng

nea g ed; 0, Cau kidn truyen luc.

hinh thue 18 Déy 13 phuong phip xi [0 va ch@ra trn tn gde ngan ngifa cong trinh nghicng
lin. So vivi cie phuomg phdp xicli nén v gia cd mang, ¢ thd giam su hu hong cia kSt ciu

khoi diat mang san co.

3. Vidy thye 18 cong trinh (1)

Chita nghiéng hing coc neo gia i cho mdng coe nhit kho khudn thor thép cia mdt nhi

may thép.

®

28.50m

15 - 9 =135m

i)

1)

Hinh 3.116. Mt Detese va it cat Ko Kb ther thep

- Khdi qudt ¢Oomg Irinh vi su eas todn ba chicu dai kho nay 1d 135m, khodng cich cat la

9m, khin dd 1 28,5m, cao do cha duimg ray cdu true 13 10m. Cdu dan 16 thicn gdm ¢it be

ting ¢Athép, ddm cdu true vi mang dit cip, doc theo chidu doc b i har khe co giin, beén
trong bo i hat cdu true 161 trong 1o 507100 va 30750 mat dat cd duemg sat di yua, trén mat

i x&p cde vat ligu d& san xudt nhu Khuon thdi thép, dng be 1ang, khudn ddy (hinh 3.116).
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Tai trong thidt k& cua nén Ta 200kPa, Nam 1973 sau khi dua vio san xudl, trong qué irinh
s dung, ddu ¢t day (8) din didn nghiéng vio bén trong, nhu hinh 1.117, chuyi‘ln lech
ngang lém nhat cia ddu ¢t 1 127mm, 1am ciu true ket dutmg ray, anh huimg dén s dung.
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Hinh 3.118. Mt cdt xeomg thép v

Nguyén nhan sy cd: vi kho nay xdy dung trén dit dap tueome dai yéu, chicu day 1ap dat
dip dudi ddy méng thay ddi tir 6,21m dén 9.40m, tinh déng déu kém, suc chiu tai thap:
thém nda trén nén x&p cic khuon thai thép v thai gian din v vuot (@i, thre o€ 1ai trong
ciia nén di cao td 300~400KPa, vuat rdt xa so viti i s thiél ke cho phép cha tai trong nén,
do dé lam cho mong ¢ol nghiéng v& phia trong.

- X It sy e Trude day nha mdy dd nhicu Lin didu chinh d6i v dudmg ray ciu truc,
nhung chang bao lau lai ket ray, vin khong the gidi quydt vin dé mot cach 1rigt dé, mai
chuydn dich dutmg ray di cé nhitmg doh hudmg bat Lot dii vin két ciu dim ciiu true, Dua
vio tinh hinh chuyén dich cha ciu din vi dido kién cu the, cudi cung quycl dinh diing
phimg phdp coc neo gia tai, tén hinh chira nghicéng cho 5 cay ¢it. Thi cong chia lam hai
lin gia td1, 18n ddu gia 141 450kN, chia nghicng 25-35mm, lin gia ta tha hai 1 375kN.
chita nghiéng 13mm, dat duge véu ciu sir dung binh thudmg. sau khi neo di sir dung tién
mudh nam. sU dung san xudt hinh thuimg.

4. Vi du thie 18 ¢ong trinh (11)

Tign himh thay the chita nghiéng qui mitc cho mdang mot cong rinh xay mar, d¢ ngan
ngira xudl hién nghiéng qua 1an khi dia vio <dn xodt, loal b ted ngan sau nay cho s dung
SUIEATH]R

- Khdi quit cong winh: cdu din 16 thidn bdi chita vat licu ndy (hinh 3.118) dang d¢ chita
cac phd thai sat thép, Khiau dd ciu dan L 31,50m, khodang cich cic eot 1a 12m. ¢it cao da
dinh dudmg ray 1 12mg 1381 trong cia cdo true Q= 30750

- Tinh hinh dia chat: b ol mat bang v mat cin dia chint caa cau didn nhis may niy nhir
hinh 3,119 Trong pham vi nhi miy co lop dian dap thi cong chicu day khong hang nhau
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thay dai tie O.5m dén 11,60m. Pt di [ap wen 10 nam, nhimg khong duee dam nén, nén day
Khimg déu vit khong duge dim chil, site chiu tai thap, khoang 100kPa. Phia nda sau cua
nhi xumg nay o mat rinh temg doi Lom, chay chéo qua nhi xudmg. Nhu trae 21 cua ddy
(B, dudi mong la 1ap dit dip thi cong day dm. Idp dit <&t déo day 6m, sie chiu i 1i
[R0kPa. Sau khi xay ditng xong mat dan da chat @i idn 200k Pa (hinh 3.118).

E'G%C“‘-—O——*O—‘“_C)’__T_I | | "‘-ﬁﬁ
_ it o : | ]Mor.gcccnecgua:é‘
Baival lida 56 | | i i l_LJ.-O'"

—Qdo G r " o,

TITIIT

, CZA T 7
e b "/
/ g // i -—-"7 7
o A4 A ‘

@ l ‘ DREONTAT)
@J e T b [ 320 T 355 I KM ] aa0 ':'.S.L!—[—j

link 3019, Ba trd mar bang ve st cal dia chdt chia cii dedn
True @ Chidu sau 16 khoan khio sat; True 2. Khadng cich khio sit

- Tinh hinh thidt k& va thi cong: qua tinh todan, Lin cda hai phia ong v npoii clia mong
col tuyén true 21 diy (8) 1an lut [ Tem v 4.82¢m, chuyén déi thinh chuyén dich ddu et
la 8. lem. dd vugt qui xa vei yéu clu cla quy pham (chuyén dich diu ot khong duge viro
qud Tem). Vithe, dd 1idn hinh thidt k& chita nghigng hing cuc neo gia tii doi vin 10 mdng
cOt lrén tuydn lrue cia e (14)~(18) diy (A) vi true (1%)~(22) day (B), nhu hinh 3,120,

Mong vi coc neo déu da hé tong tai hién irwomg, 3¢ tdnh dat dap sat xuding 16, Than
coc dimg Ong bé 10ng die sin @300mm, sau khi ding hia di¢zen 600kg dong, ding no
min ¢ mui cpe dé md rong diy, sau dé dat oit thép dng sudt trude ¢ vo chong gi.

Theo veu cdu eta cong tinh, phin ngedn nmong coc e dong lue nén theo ting cap. de
dau coc smh ta chuyén dich chita nghieng qui mac Lem, 0 dd bat dau khang chd rong
quy dinh ctia quy pham. Cong tinh dua vio san xudt st dung binh thadme, hidu qua 1oL

V. Plucerng phdp chita nghicng ha wee nico

Phimg phip nay 1a phuoemg phip ch@ta nghicng & phia ngoar méng cta phin lin it caa
comg tinh ba ui 1, 2 diy gicng kim hode mot diy giéng chim. hat nude ngdm 1 i o
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khong che 11 trong giéng ra, J¢ thie diy nén lin. Sau khi mye nude ngdm trong nén ha
xudng, tng suit hitu hi¢u cua trong luong bian than trong dar duoe tang 18n vi mat lue day
ndi, theo da nén co két lin. BE nean neira anh hudmg ha muce nude trong gicng kim doi v
cong toinh bén canh. nén béoiei cie giéng kim bhom ter lais Phusmg phdp chon cie gicng
K hdt muede giong nhi cie gacng kim loai nhe Khic,

.
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Hinh 3,120, Ban v chi el th cong cluta aglicns Deng coc nee wia o
(. LA chira sdn.

1. Nhimg didu chad y trong thr céng

Thi cong chita nghiéng himg giéng chim ha muc nude phai chi v nhang didm dudai day:

- £2¢ ha mue nude ngdm dudi mar day mong, xung quanh va trén dudi cta viich gicng
chim déu phai bt 16 nude vivo, Nhung trong qua tinh ha giéng chim, d& gidm luing
nude vao trong giéng, cai thién dida kicn dao Jat am thon dane vie vor 1 2 lap nd lai kh
gidng chim ha i do sau thict kK¢ mdi mivra;

B¢ cai thicn didu kicn thr cong, ndi chung Irude Heén nén dao Tm sau. Gep da mdi do
b tong ¢at thep cho chan gicng;

- Trong qui trinh ha gicng chim. ¢an chi v legng nude hidt ra t trong gicng v cao <o
it y&u trio 1en, de ngan chidn chim dot neot hoae vich gidng bi nghidng:

- Giéng chim chiza nghicng caa nén dar yéu, chin cua no thong thivmy lam mal Gy
phiang L dugce, dé npan ngiaa chim dol ngot;

- Phai kip thoi ghi chép cumg bie Iin, dong thin gquan sidn v Khang ché mat dat o xuny
quanh vi cong tinh ¢d hicn e b ndt hay khong, d¢ ngan ngim xay ra nhimg sic ¢o
Khang ludmy trude due,

Chira nghiéng t1ién nén dat yéu, can phat rit cot trong vin d¢ ae da hin, oéu xem nhe,
cd the dem lai nhitng hau quia khong the ciu vt duge cho cong trinh. D vio kinh
nehicm thue ién, lugmng Lin cucmg bie mdn ngdy khong nén vir qud Smm.
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- DG sdu cva ddy giéng chim phai dudi 1dp dat y&u khoang 1m, chan gi€ng chim phai &
frong gé¢ ma rdng cua dp hue ddy mong;

- Trong chita nghiéng phai kip thai Joai bo dal yéu trao 1en phia trén, ndu khong Iugng
hin cudng bic s giam di rat nhicu.

2. Vi du cong trinh thue (&

Phuong phap chda nghicng bang cdch ha muc nude noi & irén da duge dong chita
nghiéng nha & tai Thugng Hai, déng thid thu duge k& qua tuong d6i 161. Nhuy mot nha & 6
ting & Thuong Hai chita nghi¢ng bing cdch dung giéng kim hdt nude, déng thi phoi hyp
dao bo bin pach vd ma khong nén 1ip chan & dud ddy dam. Sau khi k&t thiae chita
nghicng, do nghiéng cha cong trinh Idn nhat e 17,9, gidm xudng con 4"/, két qua
10t dep.

IX. Phuong phap chita nghiéng bdang hom miase

Phuong phip chita nghi¢ng bhing bom nudce 1a phuong phiap chita nghicng 1ai dung déac
diém hodng thé gap nudce sinh ra lan udt, chuydn bat (01 thinh ¢é loi, bom nude vio nén
phia nguge lai véi chicu nghicng d¢ cudng bite Hin ust. Phuong phap nay dung d8 xi If cdce
cong trinh xay teén nén hodng (hd ¢é do am tuwong doi thap (W < 16%) ma tinh lin udt
tuong doi manh (5, > 0,05). Thong thutmg ding 16 bam mrée d& lam ngdp nude, dudng
kinh 18 10~30cm, ¢6 thé dung mdy dao nhd dé dio. Do sau 16 bom nude dua vao kich
thude ddy mdng, thong thudng ¢6 the sau 1~3m dudi ddy méng. Sau d6 dung dd dam hoge
cit thd [Ap 161 ¢ol cao dO ddy mong hoidc dudi d6 0,5m, réi cam dng bom nude nhu dng
nhua hodc ong thép @30~100mm, xung quanh dng ding dat sét dam chit, trong dng d¢
mdt phao khang ché myc nude. Khi bom nude dung déng hd nude dé tinh lugng nude bom.
biy cilia cde 16 bom nude ¢6 the b uf trén cing mot cao do, ciing ¢6 the @ nhimg cao do
khic nhau. Ong bom nude dua vao kich thude cia ddy méng bo iri 1~3 hang.

Khi thidt k& chira nghi¢ng, phai dua vio he s6 [in udt va do bio hoa cha dat trong pham
vitang chiu lue chi y&u, dy tinh 16ng s luong nude cidn bom va iri s& chita nghicng, <au
dé hom nude theo timg dot. Lugng nude bam lic bat dau nén nho, sau d6 dua vao tac do
chita nghicng d¢ tang dan ién. Toe do chira nghicng khong nén vt qua 2~4cm/ngdy, (61
phit 1a 0,5~1,0cm/ngdy. Tri s6 nay L& dd Tan coa méng & phia nguge véi chidu 1dn hoac tn
s6 chuyén dich coa dau cudi qua roi clia phan gitta mong. NEu quy tich chita nghiéng thuc
(& (&ch ra khoi dudmg quy dao chita nghiéng thiés k&, ¢6 the didu tidt bang cach tang hoac
giam lugmg nude caa cdc 18 bom, 1am cho ddy mdéng hdi phuc mot cdch dong déu dén vi tri
ngang bang.

Khi bam nude, can ngdn ngita dong nude chily vio nén phia bi nghi¢ng, d¢ tranh lam
1ang do nghi¢ng, khicn su ¢d cang xau thém.

Trong qui trinh thi cong chita nghicag, phii diing cdc bién phdp va cdc diéu chd y phd
hap van phuong phdp chira nghiéng nén ta.

3.8.2. Thay th¢ chita nghi¢ng kich nang

Phuong phap thay the¢ chita nghiéng kich nang 1a phuong phap chta nghicng ma phia
mong 1an trong d6i nhidu cua cong trinh nghicng diing bién phip kich nang d¢ chira
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nghiéng. N&u didu ki¢n hién trudng cla cdng trinh nghiéng khong cho phép chira nghidng
bing cufing bic ldn & bo phan lin it, diing ki thuét kich nang khong nhiing cé cong nang
chra nghiéng t8t, ma cdn kich nang toan khoi hoi phuc hodac nang ¢dt cao d9 thidt k& ca, tir
dé tranh duge nhimg tdc dung phu nhu nhing khé khan thodt nude ban do lin cudng bic
chta nghiéng ma ha thap c8t cao dd cua cong trinh gay ra hoac pidm dién tich st dung.
Kich nang chita nghiéng thich hgp cho cdc nha nhiéu (dng di st dung lau nam ma 4o lin
dd dan ddn dn dinh. N&u do nghiénp khong vuol qué gidi han nguy hiém, ¢ thé khong pia
¢d nén, do dé ¢6 the 1gi dung nén mdng ci 1am pdi tua phan lyc caa kich nang.

Phuong phiap chita nghiéng kich nang c¢é phuong phap chita nghiéng kich ning dam
khung (giang), phuong phap chita nghiéng kich nang ddm da, phuong phap chira nghiéng
kich nang coc nén tinh, phuong phdp chita nghiéng kich nang phun vita (nén vita) coc voi.

1. Phucong phdp chita nghiéng kich nang dam khung

Chira nghieng kich nang ddm khung ta chita nghiéng ma thong qua ki thuat thay the k&
ciu, dat ddm khung phang (hodc gifing) c6 tinh toan khoi 16t doc theo nhimg vi tri di dinh
nio do cua tudmg cot ting dudi dé (dch rdi mat bing mat cit, sau dé chon mot s6 diém d&
dat kich, 1dm chuyén déng ngang vi kich 1&n todn ba cong trinh. Trong qua trinh thay thé
kich nang didm khung, phdi chd y an toan cha (uimg chiu luc, nhdm trdnh khai tudng bi
hién dang nii. Ngoai ra, lién k&t gilta cdc doan dam cn chac chan dé dAm bdo tinh toan
khai cia dam khung.

Trude khi kich nang, dd bo toan bd tudng chen thém trong pham vi vi tri kich, déng thot
dio b6 todn bo dat dip wen cic bac chia méng, d€ gidm 1ai trong tdc dong 1én nén méng
kht kich nang. Trude khi kich nang, phai ti€n hanh quan sdt Win d8i vdi cong rinh. N&u lin
chua &n dinh, cé thé lgi dung tai lidu quan trac du tinh do lin cudi cang va d¢ lin du dé
dua vao diéu chinh lugng kich nang. Do dé, luong kich nang cla céc didm ch6ng d& phai
1a 1ong cha ba tri s6: luwgng kich ning da diéu chinh lan khong ddu A, lugng kich nang
tong the cin nang cao dua vho cong nang sit dung b, va lugng kich nang didu chmh suy ra
tit bién dang khong déu du cia dat nén 4,

Trude khi chinh thide kich nang cin (ién hanh mdt lan kich thir, d& kiém tra todn bo cdc
noi dung cOng viée da san sing chua, khdi phu thude ctta dudng 6ng dién nude da tich i
thod ddng khoi khai kich nang hay chua, cudng do va tinh téng thé ctia ddm khung ¢6 dat
yéu cdu hay chua. Cin ha tri (6t thude tidu cao do kich ning cba céc diém kich nang, dé
khang chd nghiém ngdt lugng kich nang cla céc diém.

Cin thdng nhat chi huy khi kich nang, 1i¢n hinh ting budc theo trinh i ghi tedn thude
ticu, d¢ cdc diém phdi hap ddng bod. Neu hanh trinh cla kich khong diy, phai thu kich ¢6
trinh tu khong nham 1dn, trdnh ciing déng thoi thu kich lam cho dim khung chio luc qua
tap trung ma xay ra nguy hiém. Sau khi kich d&n vi tri du dinh, phai dém chic chan bo
phan chiu luc chi y&u cha khéi tuomg, dong thai 1ién hanh hién k& kho tudmg. Dai khi litn
k&t trdmg ¢ the truyén luc, mai cho phép da kich.

1. Phuong phdp chita nghiéng kicl ndang dam dé

Kich nang chda nghidng dam dd 1a & hai phia cda cong rinh bi nghiéng déng hai hiang
coc mdng déi xdng nhau vio trong dit hoae déng coc cing vao nén phite hgp, sau dé dao
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hoie ngang dudi mong, lam dam dd bang b 1ong ot thép. Tidp theo dimg kich khong ché
luc nén gita cou vi dam di, dé cong
trinh tir 1ir hii phue nghieng 11 lai,

Nhu mot ngdi nhd hi nghiéng, trén eqp AShe 00

hai phia ddi xine theo chidu doe dao o4 Jdo /3 1

15 coc nhdi ¢6 duimg kinh 14 1.3m, o4 5 3

sau da diao 16 ngang o dudi mong C‘é-_::i—e ﬁkﬂ 1
nrimg ngang, lam dam da be 1omg cot o1 _ﬁn :
thép ung suft 1irnrde dai 22,5m. Cudi & : S 2

cang v& phia Lin nhi¢u dung kich dd
(r tr kich 1¢u, chta nghicng da co
k& qua 101, nhie hinh 30121, Ilinkh 3121, Ser o cluia nghiéng kich nang dane de
L. Phwong phap chito nghiéng 1. Cong trinh hi nghicngs 2. Coc nhdr khoan 16:
; 5 Ao 3. Didm d; 4. Kich,
kich nanyg coc nen tinh

Phueng phip ndy 1 dirdi mang caa phin Win nhidu cda cong uinh bd i coc nén tinh
dung hdy hoae coc néon inh bang thanh neo. DOng trong hrong bin than caa comg rinh [
doi trong 98 ¢p, dimg Kich nén Hmy dogn coc diie san vao trong dat, cho dén khi Tue ép coc
virgl qui trong hemg nén ma mang truyén xudng. Lac nay dung coc Kich [&n phia tren doi
vdi phin lue coa mdng dé chira nghicng.

WV, Phurong pheap chita nghiéng haug nhoi yiza nén, kich ndang coc vor

Chira nghicng hing nhdi (bom) vita nén kich ndng L dudi mang cda bd phin ldn nhica
chia cong trinh bi nghiéng, thong qua nhimg 186 khoan xuyén qua maéng dung nhii vt nén
dac chav [ap nodng, nhir lye ddy 1én cha vita ¢6 tae dung kich ning chita nghicng (xem vi du
cong Irinh thue (& cia mue 3.7.2). Chita nghi¢ng kich nang coc van la duds mong cia bo
phan Ian nhidu cia cong winh nghicng, thong qua coc voi chen chat b tri xuydn gua
mang. nha lue triemyg nd hadng [@n phin trén cua coc vor hat meae, ¢6 tie dung chia
nghidng kich ning.

39. PHUONG PHAP SUA CHUA TONG HOP THOAT NUGC, CHAN B0,
GIAM TAI TRONG VA BAO VE MAL DOC

Phuemg phip niy dimg d¢ chita tnan médi doc o vang nai. Sau khi phat hién tugt midi
doe, ddu tuen can tim hicu 1 tinh hinh treot mai doe, dong thai am ot bicn phip thedl
nute Lam than, ngan ngi s ed xiu dic Tinh hinh tugt mar dée bao gom nguyén nhan chu
yeu truat mai doe, do Wn, hinh dang, pham vi, vi i v hinh -(I;iug mat et caa Khai dit
et mat, gqua tinh phat sinh, phat ticn v thay ddn cda mdi ngt, cling vdi 1tinh chiar mii
doc mar. D theo ohimg i Lico didu va ndi & tén (cdn dac bidt coi frong cde ngaycn
nhan lam xidy ra truat mai dac), dira theo didéu kién thue t& phian tich cdi chinh cii phu. o
I tong hop. Bign phap chira foost mad dée thucmg hay s dung L thodt mede, chan d, giam
i rong va ady did bio ve madi dac, Bai vt mai truet kicu diy do trugt Ep bén dudi. chid
yéu 1o ha i giam trong heong. chimb ti biang cic bién phip shac nhu dai v oo Kicu
kéo theo ma do bén dsn bicn dang trude, bén ién mal di su chan di gy nén, dimg hidn
phip lay ngan da lam chinh dé s chira,
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. Bién phdp thodat mie

Rign phip thodt nude bao gom thodt nude
mat v nugte ngdm. Nube mat 0 ngoar khot
die tued, 1ay ngan domg v din dong sang
¢hd khic lam nguyén tae: nunte mat bén
trong Khai traet, nguyén tae 1 chong tham
vit ddn ra ngodi. BOT v doan innd mai doe

mia nude ngdm twmg Joi manh, nude mat
thim wramge dai nghicm trong, phai b i cic

trang bi thodt nude ngdm nhu vinh nadm:
néu bén dudn e Bap thiim ninse manh, o6 the
b i nhidu 16 dimyg 08 thodt nue.

(L. Beén phap chan dei

Ba I bien phip xay dung K& cdn chong
trwot, 1am cho khai dat e L thing bang.

K&t o i chan thie i et s Hinh 3422, Serder i foo

focdu ngan chan thiemye dong cd hat loai: . A

che 1E01 £he et ot i k rieene ¢ A oot |‘/.J|'JH5: troen

. i goe to1r 20 DO rinh ngiam; 3 Bap da

sét dam chat: 4. Lap cach nirde

twemg chan chdng o va coc ching It
Trong ¢Ong trinh & vung ndi. ding weemyg
chan dit kidu trong lue trmg don nhicu, oo
v didm 13 vad Ligu lay o dia phuong, Ki thuad thi cong don ginn, Coc ching traet phin [dn
la coc dae bé tong eot thép kicu dao (Khoan) 16, kiu gicéng chim.

Trong rat nhidu truemg hop, lre diy cua mat oogt ma iicmg chan dat chong e phai
dim nhiém, 1om hon rdt nhidu so vdi dp hue dan thidt k& cua nomge chian dal cua madi dac
thong thuomg, Do dd, mal cat coa nd wremg daoi Ion, hinh thae cau o sha hinh 20122 Sy
Khic nhau & thidt k& vir cau o pitda ludmge chan dat chomg traon viv teime chan dat mol
miin doe nhu o hdang 328

[T1. Bidn phap giane e g

Do diat o doan truot chinh cia mai o, de giam rong luong dat phan tén khaoi oo,
gram lue truor xuong. khicn cho khot dit duge thang bang. Phuong phap oy phan oo [
phoi hap cimg st dung vin e bicén phip khac, Chi khi doan madn oot mia phia teen dyng
dimg phin dudi thodi, vich phia sau nidi teaot va khor di o hai ban teong doi an dinh madi
¢ 1he st dung phuemg phap nay. ndu khong cd (hE am cho pham vi tegn mdr rong. lim
cho sieed truat viach sau v khat dat o han bén thém xiu ho,

[V. Bicn phap hao vé medi iy

A1 v cde vE i v dal wi xdp uén béE mad Khdi truat, phai tién hinh dap vet ma v
dam chat, Trén mat miat doc uang ¢y, rong co, xay dda phién, hio v¢ mat hang Jdiat tam
herpy ddu ¢ tae dung bio v mai die, Tal diy con cdn dimg cie hicn phip bao v& mii. kicm
tra dinh ki v thudmg xuydn st chita bao dudng.

NV Vi du thnge 16 cong orinh

St o et man o tinh Sem Tay, tong hop dimg bidn phip thodl niede, ginm tdi, chan dd
& xur i
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Bang 3.28.

So sanh tuomg chin dat chang truot va tuong chin dat thong thudmg

Hang muc Tudmg chiin dit chdng tnegt Tudmg chin dit thong thuomg
1 X4c dinh | Cha yéu do Iye ddy trugt @& tinh todn xdc | Dung phuong phidp tinh thir
do 16n cia | dinh, cling ¢6 khi diing cong thite p hee dit | khai ném hode tinh todn theo
ap luc dat | Culong dé tinh todan, I4y tri & [6n nhit gilra | cong thic Culong dé x4c dinb
sau tudng | chiing
2 Hudng Song song véi mat trugt nao d6 3 sau tudng | GO lién quan véi do doc va
lre ddy cla mic dé nhdm cua lung wong,
dat & v(i dudmg phip tuyén cta lung
hmg trong {wdng tao thinh goc § (5 1a géc
ma sat gitra lung tuomg va khoi
dat dép)
3 biém I DO1 v mai truge I9p vira, kop sau ¢é ddi | Diém tdc dong cla dp luc dat
tdc dong et 16 rét, didm dc dong clia lue ddy & | ling twomg 14 chd 173 wr day
cha lee diy vao khoidng 1/2~1/2.5 giita mat teeen dén- | mong tweomg dén dinh tudcmg,
cua dit & dinh trdmg
lung tromg | 2. D61 vd mai trugn déo Lap ndng cuia dat
sét bao hoa nude, diém tac dong cha luc
day & vao khoing 1/3~1/2 gilta mat (ruet
dén dinh tdmp
4 | Dang trdng | Do lye diy cia dic trugt (wong doi 1on, Ap lue dat phia hmg tudng
dlf:m lz’\)c dong cao, mat cat cua‘lm‘mg chz‘n}n nho, diém e dong thap, do
d?ll ch(\rwlg truegn c()_ dac diem [a co to doc d6, mat ¢t cha trong chin dit
gia phang, d6c gira thuomg Ta v 1 03 | < chilng nho.
daén 1: 0,5 i
5 | Hinhthitc | Mang womg thong thudmg dée nguge hoge | Mong tudmg cling c6 the Tam
mong dat cip; doi véi nén dat, doc nguge 16t phat | thinh dang doc nguge, do doc
aemg va do | 13 1 0,1~1: 0,5; d6i v nén dd. khicn hop lhm‘m/g [a 1: 0,2, ral it khi lam
sduchon |y 14c dong 1en mong (dmg gin nhe thang | 4 cap
gdc vat mat Lop did poc, dong thoi mong
lam thanh 1~2 c@p. Chi¢u sau chon mong
phii nim duGi mat trugt, ngim vao da goc
khong duge nhd hon 0,5m, ngium vao dp
dat khong duoe nho hon 2m

1. Khidi quat su cé

Sy ¢6 trugt mai & tinh Son Tay xay ra trong 16p dat ki tha 1V tuong d6i day, 16p teén cla
né ¢d nhidu d4 dam, d4 ting, dd rdng twong ddi 1dn, trong mua mua phin 16n nudc mua
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theo cie va nit thiim vio 1op bian bén dudis do bén dudi e [dp dat sée urmg dai chat va
Jdp thé nhudng c6 khong thaim nude, vi viy hinh thimh da chuyén dong cla nude ngdm.
Thém nia, thi cong nha xucg o diedi ddc, dao chan mar doe, Bm cho kKhot dar irén dive
trirot theo mal khong tham nude.

Rark cal ruac
Cae dd 1664m
Caodd 1656m
Mat truest

Cue cheng Tra

Jwang chan dat

Hink 3123, ind hivdo seae chiwe ence ey
1. Ranh ¢il nuae; 2. CH 1Y ¢y coc chong tnedt: 3. Tudmg chin Ji
chong Inm din 125m, cao 8m. gidp v divmg him x6 20 4. Khi
S. Twimg chiin Xy phang: 6. Nai vai riinh thoit mude khu nhil may.

20X lisu e

Ml trugn niay thude Toai trugt kéo theo, st chi tong hop 1 Ly chan dF im chinh ket
hap pam tii vii thodt nude, nha hinh 3123,

D dat gim @i trong: tai et cao dd 1L.664m viv 1.656m ha (i cie co man. o ha co niy
L » 0o G ox N aE T, B . = 3 ;

ha nuin doe xuong 287 tong s6 ba de 30.000m da, dé giam ta trgng, qua tinh in con
2921kN hee day, ding coc chang frugt vi ismg chan dit chang trugt d& chan i thee
timg cip
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- Rinh cit nude va ranh thodt nude: Phia ngodi khoi trugt xay rinh cit nude hinh
khuyen tron, ngan nude mat cta doe midi xung quanh, dong thoi & dinh ddoc cla co (ai c6t
cao do 1.664m xay ranh cit nude bang di xiy phicn, thong vai rinh cat nude & phia ngodi
khoi trugt, d thoiat nude mat bén trong khéi trua.

- B tri coc chdng trugt va tudmg chan dat chang trut: tai edt cao dd 1.624m bo tri coc
chong trugt. Ding coc dao 18 he 1ong ¢ot thép ¢ idt didn 14 1,7 x 1.9m, coc dai 18~25m.
Coc déu ngam vao lap dat on dinh phia dudi mit truot. Toan bo bo i 19 cay coc, luc ddy
cta khoi trugt ben teén cao do ndly ma 16 phai ganh chiu 1 2.356kN.

(3 chan maj dde tai c6t cao do 1.663m b i tudng chan dat chong trugt, dai 125m, cao
8m, ganh chiu luc ddy mai truot 13 565,5kN.

Cudi clng cin i€n hidnh tu chinh, dap cic vét ndt dam chat, 1ap cdc 18 khoan doi v
khoi truat.
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4. XU'Li SU cO CONG TRINH MONG

Cong trinh méng ndéi & chuong nay bao gdm cdc cong trinh nhu mong nha thong thutmg
vd méng cbng trinh ngdm, méng coc, méng thiét bi. Su ¢6 cong trinh méng ngoai nhimg
loai thudng gap nhar sai 1ech vi tri, bin dang, nat, be 1ong bi rd, cdn ¢§ nhing sy cd méng
coc nhu: dit coc, than coc thu nho, chidu sdu coc khéng da; sy ¢6 thiét bi nhu méng dao
doéng qué 16n va chan bu long cd sai sét; cdc sy ¢8 nhu nging ha, hin dot ngdt, mat lan,
vuot lan, nghiéng léch cta gi€ng chim. Trong chuong niy chia néi dung thanh bay muc dé
trinh bay. Do phan tich va x Ii su ¢6 ¢4 lién quan d&n méng tuong tu nhu sy ¢6 cing loal
cua két cdu bin trén, d chuong niy s& khong gidi thidu chi idt, xem ki & chuong 5 va
chwong 6 & cubn sd tay ndy. -

4.1. XU LI SU CO SAI VI TRI MONG

4.1.1. Phan loai va dic diém cha su 6 sai vi tri méng

Sy ¢6 sai vi tri méng chi y&u ¢d may loai dudi day:

1. Phuong hudng cong trinh sai: 1oai sy ¢6 nay la chi vi tri ctia cong trinh phis hgp véi
yéu cdu cua ban v& chung, nhung sai phuong hudng, thudng gap 1a nhdm theo hudng
Bic Nam, '

2. Vi tri mat bang mong sai: vi trf mat bang méng sai bao gédm hai loai sai theo mdt
hudng va sai theo hai hudng.

3. C6t cao do chia méng sai: et cao do méng sai bao gém sai ¢6t cao dd diy méng, con
cao dd cdc cdp cua mdéng va ¢dt cao dO mat trén cia mong.

4. C8t cao do, vi tri cta cdc 18 chira sdn va ¢hi it chon san sai.

4.1.2. Nguyén nhan thuiong gap cia su co sai vi tri mong

Nguyén nhan thudng gap coa sy ¢d sai vi trf méng Ja:

1. Sai st trong khao sdt: thudmg gap ¢d trugt mai tao nén sai vi tri mdng, ldn hodce bin
dang qué 1on do khido sat nén va Idp d&m khong can than.

2. Sai st trong thidt ké:

- Ban v& hodc ban can sai, khi thdm dinh lai khong phat hicn dé sira chita.

- Bign phép thigt k& khong thod diang. Nhu khoog xit I{ thich ddng déi véi nén y&u, déi
v cong trinh frén nén lin udt, khong ¢6 bién phip chong tham tin cay, lai khong ¢é bicn
phép k&t cdu tuong dng; déi véi cong trinh 1én nén cing va mém khong déu, khong ¢é
phuong an k&t cdu xay dung thich ddng.

Ban vé thi cong dan dung khong phiy hop v ban vE dién, nude hode thict bi. C6 khi gay
ra do phoi hop thict k& cdc loai cong vige khong t8t; ¢é khi gay ra do sau khi ban v& thi
cong gt di roi, thay ddi ching loai thict bi hoic 1de d6 cde tu licu cung ¢ap cho xay dung

khong chinh xdc, lai khong kip thoi sia doi.
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3. Van dé thi cong

a. Phdng tuyén tric dac sai:

- Xem sai ban vé: sy ¢& sal vi trf phan 1dn do xem sai ban vé&, thudong gap la xem nham
dudng tim cda méng thanh dutmg truc. Trong ban vé thi cong kién tric va két cau, khong
phai tat ca cdc dudmg tryc déu tring vdi duong tim. Bidu dé d8i vdi nhimg nguoi khong
thao xem ban vé thict k&, qua quyt rong thi cong, rit dé xay ra loai sy ¢4 ndy. Nhu nha
xudng mot tang, vi tri dudng truc cta cOt bén & phia ngodi cdt, ma khong & dudmg tim caa
O, tuy&n tryc cha phin diau cang khong phai la tim cla cot. Tidp d6 1a cic su ¢6 gay nén
do 1am sal vi tri wong d6i cha gian xuimg vdi cdc cong trinh lan cin (nhu cau din, hinh
lang), xem mot dudmg truc nio dé cha phan xudng nhu la dudng tim cta cong trinh. Mot
loat khdc 1a 1am sai kich thude giGa cdc duong truc.

- Sai sét trong tric dac: thudmg pap nhat 13 doc thude sai, tri s§ sai 1&ch ndy thudng
trong déi 1on, cang can phay chi y trong thi cong.

- Moc do cta trac dac bi chuyén dich: nbu coc khdng ¢he chon nong, khong chic chan
hoac vi tri chon khong thoa ddng, do x¢ chay hoac va dap 1am coc khang ch& chuyén vi
gdy nén sal sot trong phéng tuy&n tric dac. Nbu trong thi cong méng, dat didm khong ché
trén van khuon hodc trén gian gido, lam sat I¢ch trong thi cong.

- Sai 56 phong tuyén trac dac qua Idn hoac sai s6 cong ddn: sai s6 ndy ¢6 (he 1am cho sai
& chuyén vi hodc ¢6t cao dd ciia méng qud 1dn.,

b. Cong ngh¢ thi cong khong tot:

- Do bing phing cla bdi dat va da chat dim nén ctia vang dit dap kém: nhu diung mdy
Gi Ui phang bai dat, dong thdi 1idn hinh dam nén mi chidu day 1ép dap tuong d6i lom,
thuomg xdy ra van dé chit lugng ndy. Mdng xdy dung trén loai nén ndy thudmg sinh ra ldn
hoac bién dang nghiéng I¢ch qua ldu.

- Lap dat thco m@u phia: ticn hanh 1ap dat sau khi hoan thanh c¢ong trinh maéng, néu
khong 1ap déu hai phia, thutmg lam cho mdéng nghidng hoac chuyén vi, tham chi ¢6 khi
fam cho méng by nin.

- PO clmg cha van khudn khdng di hoac chdng dd khong 16t dudi tic dong cta lue dam
b 1ong va cic luc khdc trong thi cong, lam cho mong sai vi tri hoac van khuon bién dang
qui ldn, miéng cde trong mong n&u dung phuong phdp treo van khuon, van khuon trugt,
ciing ¢6 thé 1am cho miéng cBe sai 1&ch tuong dai 16n.

- Vi trf chi &t chon san sai: thuong pip chi tiét chon san nhu bu 16ng chon sdn, 16 (hoic
ranh) chira san khong chac chdn din dén su ¢ nhu chuyén vi ngang, sai léch ¢6t cao do
hoac 18¢h qué 1on. -

- Cong nghd dé be tong va phuang phap dam bé 16ng khong phi hop

4. Cac npuyén nhan khic

- Anh hudng cla cong trinh bén canh: nhu xay dung nhd mdi & gin nhd di ¢é lam cho
maéng cta ngdi nhi da ¢é bien dang chuyén vi.

- X&p tal trén mat dat qua 1dn: mot nha kho cla Lién X0 (ca) vi 1ai frong cta vt licu
x&p qud 1on, lam cho chuy@n vi mdng clia khung vom (& 4,66m.
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4.1.3. Phuong phap xir li su ¢o sai léch vi tri méng va lya chon

Phuong phép xir If su ¢6 sai I&ch vi tri méng ¢6 thé chon may loai duéi day:

1. Phuong phap cdu chuyén dich: sau khi tich rdi mdng 1&ch khoi nén, ding cdu ciu
mong roi khoi vi trf. Sau dé, mot mat xa H 61 nén & vi trf méng chinh xéde, mat khdc don
sach ddy moéng. Sau khi hai loai cong vice nay déu hoan thanh, ciu lap mong vio vi i
chinh xdc. Bé dam bdo méng va nén tidp xiic (6t, ¢S thd dat 1dp vira 16t Khi cin thiél, con
¢S thé nhdi vira dp luc. Phuong phap nay thudmg dung cho: @ Ké&t ciu bén trén chua 1hi
cong; @ Hign trudmg 6 thidt bi cau; @ Mdng ¢6 di cuomg do v kha nang chéng nit.

2. Phuong phép kich ddy: dung kich diy méng sai vi tri dén vi tri chinh xdc. Sau dé dudi
ddy méng nhéi vita xi mang ¢6 dp luc, ddm bao mong va nén ti€p xic 161, Phuong phip
nay thudng ding cho: © K&t ciu bén trén chua thi cong; @ Co thidt by kich day phi hop;
@ Trudmg hop sau khi kich diy, bién phip chang dd ma lue G can tuang d6i don giin.

3. Phuong phap kich ddy kéo: néu méng va k&t cdu bén trén cing bi 1&ch vi (ri, (thudmg
dung kich ddy méng dén vi tri chinh xdc, dong thii, & vi trf thich ddng ctia k&1 cdu ben trén
bude day thép dimg tang da hodce i tay d¢ kéo, khidn cho k&t cdu bén rén vi mong cing
dong thon ud vé vi trif chinh xdc.

4. Phuong phap md rong: sau khi d bo cue bo mong sai vi tri, md rong mong theo vi (i
chinh xdc. Phuong phdp nay thudmg dung cho: © Mdng sai vi tri khong anh hudng cdce
cOng trinh ngam khic; @ Mang cho phép ba il khe thi cong.,

5. Phuong phdp thay the: ndu k&t cliu bén trén di xong, ma thily mong sai 1éch vi tri
nghiem trong, ¢d thé dung hé thdng chang dd tam thdi chdng dF k&t cdu bén 1én, sau dé
tach ran lien k& gida mong vi ¢, sta chita I&ch vi trf méng. Cudi cung, lai lico k&t cdt vdi
maéng da & vi tri chinh xidce. Thii gian thi cong cta phuong phdp nay tuang ddi dai, vong
doi1 tdn kém, d6ng thoi lai anh hudng dén sin xudt.

6. Cac phuong phip khac:

- D bo 1am lai: vai su 6 mdong nghiém trong, chi ¢d thé di ha 1am Tai.

- Tinh todn lai k& cdu: sy ¢d méng sai 1ech vi (rf dd khong anh hudng dén an fodn ket
cau vit yéu ciu s dung, fai khong cin trdy thi cong, thong qua tinh todn lai k& cau, dong
thait duge don vi thict k& déng y, ¢6 thd khong cin GEn hanh xda 1.

- Stra chira thi¢t k&: Sau khi méng sai 1&ch vi (i, thay doi thi¢t k€ k&1 cau ben 1rién dé
dam bao yéu cau s dung vian (odn k& cau.

4.1.4. Cic vi du xu li sir ¢é sai 1éch vi tri mong

L Xt Ii sie ¢6 sai 1éeh vi iri méng et nha xueong mot tang kiéw lap ghép

1. Khdi quét cong trinh

Cong trinh md rong phan xudng gia cong mdy cta nha mdy déng tdu T Xuyén, kich
thude mat cat cot hen 1 400 x 600mm. Khi thi cong méng, hd mang cla ¢dt dao timg dn,
sau kht ddo xong 5 hé mong dd do Lop d¢m, bude cat thép, dung vin khuon, dd he tang.
Sau khi xong méng, Kiém (ra phat hi¢n S méng déu sai [&ch vi trf 300mm (hinh 4.1.).
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L_a
3
2 _j\a
Hinh 4.1. So do sai léch vi tri méng cot Hinh 4.2. So do xiwli méng léch vi i
1. Vi tri dudmg trae chinh xéc; 1. Buc bo mdt phian micng ¢oe; 2. Bue bd mot
2. Dudmg tim cha mat cit cot; phia clia méng, dé 10 c6t thép ddy méng;
3. Kich thude khiu do cia gian xudng. 2. Phan md rdong mang; 4. Buodng truc cot hén

glan may.

2. Ngayén nhan su ¢o

Khi phéng tuyén thi cong, di nhdm dudimg (im ciia mat cit ¢dt 1a dudng truc cia diy cot
bén clia gian xudng, vi vay sai I¢ch vi tef 200mm. ¢ nghia 1i khiu do gian xudng md rong
thém 300mm.

A Xu i suco

Cén bo thi cong hicn trudng cho ring, d¢ trinh ton kém thi cong lai, dé nghi 1dy vi i 5
mdéng dd thi cong 1am chuédn, hoan thinh cong vide thi cong cua todn bo phan xudng.
Nghia [a todn b chidu rong (khiu do) clia phan xudmg ang them 300mm. Thay rang
phuang dn nay ¢é mot s& phién phie dudi day, do d6 khong dung:

- K&t cdu hén (rén xudt hién cdac cau Kién phi Giéu chuin, phai thit k& lai, dong (hoi thi
cong v lap dat cing tang thém nhidu phién phic:

- Cau truc trong phan xudmg cling 13 san pham phi ticu chudn, khong thé dat mua dugc;

- Anh hiwdig 167 bat tri ton bo mat bang phan xuomg.

Dua vao didu kign thi¢t bi ldc d6 & hien trudmg, chua dung phuang phap cdu chuycn
dich va phuong phdp kich ddy, mi sau khi d& bd mot phin, diang phuong phap md rong
maéng dé tin himh xir i , nhimg didm chinh xd 17 1a:

- Duce bd bt tong canh ngan coa midng coc cua mong (hinh 4.2);

- Duc bd mot phan be 16ng mong, dé 16 ra c6t thép tam ddy:

- PBuc x0m toan bo mat licn k&t gida méng v phan md rong;

- Mdrrong [ap d&m be tanp miéng, ndi dii ¢t thép tam day;

- Sau khi rifa va lm no aude cta mat licn k&t ciia mong ¢, dd be 10ng phan md rong.

4. Hidu qua xar i

Phuong an x& If da dung, ¢ vu diém 1i thi cong thuan 1o, chi phi thap, khong cin dung

thict bt chuyén dung, k&t cdu an toan tin ¢iy.
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1. Xt Li sec e sai (éch mang ot doe Lip

1. Khdi quit cong trinh

M1 cong trinh ditng maong col doc 1ap bé 1ong it thép. Kich thide mal bang mang Lin
nhil 1h 3.0 « 34m, 6.2m" be tong, nang 15,50 Phing tuydn thi cong khidn cho mdng ot
truc B hinh thanh mdt hinh ném sai I¢ch nhu hinh 4.3, Sai 1ech Iom nhat 13 160mm, v
qua gid 1 sat 1éeh cho phép cla quy pham nghiém thu thi cong (10mm), d3 tao ra su e

L | !

@ — - L . [.

ST f L 60 g

2
@-:F 2 s r -
-+ :

' ] |
O— - o : : o I-1

T f t : —- flinh 4.3. So o sai léch v ri mong

I e bo Lap dém; 2, Thép cho clia e
Mt biing 3. Vich rinh mong.

20X L s ed

Comg trinh ndy suu khi so sinh nhién phuong dng chon dimg phuong phap kich day
chuyen dich trdr Lai vi b, cie dicm chinh thr cong |

- Cong i chudn bi: don sach dat vd cd rice xung quanh mong: duc b 1ap dém bé 1ong
phia ngodt mong. do ¢it cao do ban xung guanh mong.

Chon v bo tef Kich: dua vido dd 1on caa thE tich mong v [ue ma sat giia be ong vi
dar de chon kich. Cong trinh ndy dimg han Kich 1510 ba i d6i ximg song song it viich ha
mong vii mang. HIidm tic dong cha Kich dan o phia dudi mong, phia uén Ldp dém b tong
(hinh 4.4.).

- Bay wd vE viod et Khisng chd hai kich cing tde dang vi chuyen dich ddng ba, dua
mong chuyén dich dan dian dén vi o1 thicn k& doc theo 1ap dém v nén,

- Kidm tra Ginh trang ter lad vi of e ngodn vice kicm tra sai 1¢ch kich thudge mat bing vi
chinh kich thude, com cin Kidm ta eot cao dd mong o thay don hay Khong S8 higu do
e cOa cong trinh ndy 1a: cdl cao dg mdng nol chung fang Khoang Smm, nhidu nhat
Khaoang 10mm.

- Nhoi vt dp hiee: sau ki chuyén dich mong, diy mong cé the b 16 rdne, e dd e the
dian dén ane Vi viy, cin phii nhon vt xi mang dap e Trude ki nhoi vit, diig beé ong
C¥ bit kin xung quanh mang, dong thoi o vi ui thich ding d& 16 phut vita vir 15 thoit khi
Trong vira xi mang nén cho thém phu gia truomg nd nho bor nhom. dé diam hao diy mong
e vhac.

WL Xie i see o dich chuyén v nghicag mday ¢ ot nha xiong met fang

I Khar gquat cong trinh

Mot nhi midy cidn thép ¢d chicu siu chon mang cua mang col v mong Thicl hi ¢la nhi
xuong ¢ 1 -3.40m vir -6.60m. Chién sau chon mong cia mong ¢t nhi xuome, mer ong,
mong may can viomong gian dién chinh Lin Lot L -6.50m, -1T1,60m va -8 20m. Trony, gua
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trinh thi ¢cong méng mai, lim cho méng xudmg ca ldn va chuydn dich, khién cho nha
xuimg bi nghiéng.

e

x
7

Ilinh 4.4 S dé bi tri kich
1. Kich; 2. G& 5 3. Tdm dém; 4. Mong sai Iéch
vi iy S. Mong sau kbha ey vé vi i 6. Vach
rinh mang.

2. Nguyen nhin su cd

BDat & mép méng odt ¢l viv mai 1t gdn nhau (khodng 1,5m), mi ¢6t cao di ddy mdng
chénh 1¢ch tremg dor 1on [khui'mg 3.1m). Trude khi thi cong mong cdt mdi, tuy di dong
mot hang 1dm ban coc chin dat ¢ gida, mong mudn bdao v& an 1oin vi on dinh cho moéng
cii. Nhung do thoi gian thi cong dao dat mong ma day, thn gian ha muae nude bang thu
cong pdn mot nam, nude khe rdng trong dat dudi ddy mong col nha xudmg cu bi diy ra 14t
nhidu. Bong thoi dudi tac déng cta tai trong san xudt, dat dudi mdng ot dan dan bi ép
chat Iin xufng, ming ot ca bat ddu [n ridi chuyén dich. trong do mong ¢t 56 19 diy B
dich vé& hudng 1ay 182mm, goc nghiéng [3 49387, lam nguy hi¢m cho 6n dinh va si dung
an todan cua k& cdu nhi xudang cd.

3. Phuong phip xir i

Nt chung ¢d the chon ba phuong dn xir i

- Phuong phip o cot doi mong: déu 1i¢n due rin ¢dt be 1ong dide sin vii miéng coc cla
mang, sau khi bd mang ¢, dich chuyén thin ¢61 vé vi i ¢cd hudng Dong, d6 bé tong mong
mudi. Cich lam nay khé khan cat Lom.

- Phinmg phip d& ddm thay )1 thay mdng: dau tieén i dim cioa khung nhi xiomg ci
thay ¢Ol v méng, Liép theo thio di hai thanh dam ciu true bén canh, Bai lap dat mong
mdi: col mai xong, HEP do lap dit ddm chu tue, Didu do vi X8 thay cor due san nehicng,
chuydn vi, chiu van theo hudmy bén, khi khoi phue Liiovioief od the hong do kéa nidt, hoa
do than coe s dung nhidu nam, mat ngodi bi bong dap ma cin thay the,

Thong qua ludn chitng, hai phitmg dnorén ddu cd khi nang thue hi¢n. cng o thé s
dung o nhitng cong trinh khic, nhung thai gian thi cong dai, chi phi ton kém. dong then
“anh himg 1T sin xudt himg ngay.

- Phuong phip kich ¢hong: thong qua dicu tra thue o hién Iruomg, mdng mds rong. midi
da lap lai xong, @m ban coc ddng vio trong [ap didt chua nho 1én, dong thin cich mép
ngodi mang col hi nghidng chuyén vi ofi khodng 2m, Lu o the Tam didm ching, Do do
quyct dinh dimg phuong phip kich ngang dong thii chinh cot vi mang ied vé vi i
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Pau tien dio dat xung quanh méng cot chuyén vi nghicng, dé giam luc ma sat kich ddy
kht chinh moéng. Phia tay cua mong doc theo ban coc dio tdi do sau yeu ciu. Bude ddu xdc
dinh ding tudng chan dat ban coc cd 1am mat (. N&u Ay dat dap mat sau tuomg ban coc
lam 4p lyc dat bi dong, thi khi (dng 4p luc dat bi dong nay vai hte chéng day ngang ma do
sdu ngam cua ban thin ban coc gay nén ldn hon tai trong ngang lam cho méng ¢ot ¢
chuyén dich (luc ma st tic dong gitta dit vi mat ddy méng hoac tai trong bén trén) thi ¢é
kha nang hoan thanh cong vice hidu chinh.

Ti¢p ddo, ticn hanh (inh odn ddéi véi tai trong moéng cdt, cdc tham so ¢S hén quan clng
vdi phin luc hi¢u chinh chuyén vi. My nhan 16 c¢in xem xét khi tinh (odn lue diay méng
cOt 1a: dac trang hinh hoc va tai trong s dung cta mang ¢t ci; ap lue dit bi dong khi Idp
dém mong cdt bl phd hoai; tue ma sdt gitta hai bén mdng vdi vach hd mdng, cung vai lyc
ma st gidta ddy mdng vdi dat. K&t hop véi didu kién cla cong triinh, so luge dy kicn téng
lue day kich chdng ngang kich cho méng ¢t 13 1.655kN, do d6 chon dung hai kich thuy
bue 1001 kidu ndm d¢ hi¢u chinh.

Cu6i ciing ti&n hanh thi cong kich chinh méng <ot v& vi tri cti. Vi sau khi dao dat xung
quanh méng coc s6 19 diy B bi chuyén vi nghiéng, phia dudi ddy méng con ¢é lép dém bé
Wng diy 400mm vi mdéng cot ¢t do thinh mdt khoi, vi vay khi hicu chinh phéi dich day
(oan ba.

+ Xdac dinh vi tri: mil vach nghiéng va chan dat mot cap tao nén mong cdc ¢, vi i
ngang cia diém hep lue trong tim méng (bao gdm ca ladp d¢m) & phia trén chin bac dat
cAp mt chat. Clng nhu vay dua vio dp lue dat bi dong ba sung cia tap dém (phd hoai nén
cat), 1ap diém chang kich & khodng pitia chi¢u dimg cia cip thir nhat. Trén cling mor mat
ngang ba tri hai diém, & vi tri 1m doc theo chidu ngang tir trung tam vé hai phia bic nam,
khi&n cho khi dich ddy ngang vé vi tef cii theo hudng Dong d& ding cho viée hi¢u chinh
toan bo, d& trinh khi dich chuyén ngang bi nghiéng. Bo tri chung kich hicu chinh méng cot
chuy&n vi nghi¢ng nhir hinh 4.5,

+ B& 0rf k&t cilu kich chang ngang méng cot: rong hd méng dd dao xong, dé lam cho
ban coc chin dat chiu phan luc kich chdng (uong doi déu, o khu vire tuong Gng vai cot cao
do vid vi trf cda dicm kich chdng ngang giira tam ban coc v chan md rong mong cot, b
(ri mOt ddn 16 hep hai thép chir T dai 4m. Noi iép xide khong chat giita dam ngang vi han
coe huang ditng dong thép tim han bd sung bit k& hda, [aim cho ban coc trd thinh Lidn khoi.
Mait khac trén hat diém kich chang ma bo trf & mat démg bic mé rong chan maéng cot, dé
(ranh dié¢m tdc dong lee qud Gip trung pha hoai b mat b& tong, lap dat dam ngang (6 hop
hai thép chir 1 diai 3,2m, d& i trong 1ap trung phan hd déu trén mat bén el mong. G khe
hev eidta mat ben vir dam (6 hop do day v dam ki bang cit hodc cat min.

B¢ kich thay luc kifu nam ba ui hai cay ¢Ot chdng ngan (0 hop hai thép hinh ¢d chicu
din 1,.25m. Trude khi chuyén dich kich ngang, cat 1 wit caa hai khung chang gid (r phia
dudi dam cdu true, d€ tranh do chiu kéo ¢ gin sit cot s6 20 mid sinh ra chuydn vi hoae bi
kéo dut.

+ Quan tric kich ching 1am chuyén viz doi vai mong ¢d chuyén vi nghiéng dimg may
kinh vi xdc dinh dutmg thang didng khong chd cia duomg bicn than cof, (m gid i chénh
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1&ch chuyén vi ngang. Kich chdng chuyén dich theo ba giai doan, dong thi dang may thuy
chudn quan trac 4o lin ciia méng cot khi hi¢u chinh vé vi tef ¢l Giai doan thid nhai chuyén
vi ngang 60mm, ngung 10ph, tré vé 20mm. Giai doan thi hai chuyén vi ngang 90mm,
ngimg 15ph, trd vé 30mm. Giai doan thir ba chuyén vi ngang 100mm, ngimg 30ph, trd vé
20mm. Muc dich chli y&u viéce chia giai doan phan ting do kich dich chuyén hoac ha 1ai
rd vé& 13 & giam hoic loai hd dng suit sinh ra & ben trong trong khi kich dich chuyén. N&u
phét hi¢n trong qua 1rinh dich chuyén bo phan lién quan xuat hién hién tugng khic thudmg
(bt tdng ¢6 vt nit), phai nhanh chéng sira chita hoac ding bién phép ki thuat can thiét.

Hinh 4.5. B 1ri hign chinh kich
Mong cét

1. Mong coc; 2. Cot be tong dic san;
2. COt thép ngdn & phia trén didm ciu
truc; 4. Dam cidu true; 5. HE thong
thanh cinh dudi vi keo; 6. Tuimg
chiin dit hin coc; 7. Dim 6 hop hai
thép chir I; 8. Cot chong ngin; 9. Goi
d& ddm nhod ngang: 10. Kich thuy lue
kicu nim 100t: 1[. Khung chong
2167 12, Tuyén vi i mong sau khi
sta chira.

Ban coc chin dat i lung dé chéng dd phin luc,
cling vdi vide kich thuy lye gia tai kich ddy méng
coc 1rd vé Vi tri, cling s& x4y ra chuyén vi tuong doi,
nghia 1A méng cot nghicng dan trd v& vi tri phia
dong, con dudi tic dong cua phan lye ban coc ti
lung ciing chuyén vi vé phia tay. Chuycn vi cia ban
coc i hme dat t3i 98mm thi 6n dinh, méng cot
nghiéng 1idp tuc chuyén vi v& phia dong, k& qua
trac dac nay v& co ban phd hgp vl du kién ban dau.

K&t qud do kidém tra cudi cung 1a: dich chuyén
kich chdng 1dm cho ¢0t vd méng nphiéng trd vé vi
tri phia trude t6ng cong dat 181mm, dudmg thing
ding khong ché ca trung hgp vai ban coc 6 lung
chuyén vi vé phia tay chi ¢6 113mm. Méng cot sau
khi trdr v& vi trf ¢, do Jan do duge bang may thuy
chuan 13 2,15mm.

IV. Léch méng ciia toa nha trung idin thi nghiém
cue tiéu chudn do heomg thanh phé’

1. Khdi quat c¢ong trinh

Bon nguyén s§ 1 cba tod nhd trung tam thi
nghi¢m cuc ticu chudn do ludng thanh pha 1h k&
ciu khung S tang, ¢o 12 mdng cot be tong ¢6t thép,
tirén méng be 16ng 1 dam mdng don gian. Trén dim
mong xay tudmg ngoal cua nhd khung. Tudng ngodi
hanh lang phia tay [a mong bang xdy gach dém cat.
Trong nha ¢d b chda phan ngim, khi lap dat vin
khuon thép cua dam khung vd san tang hai, phdt
hi¢n (uyén truc cia cong trinh bi iéch. Kiém tra do
dac lai, méng b& tong déu 1&ch vi tri, 1¢ch 1dn nhit
1A 690mm, tuy&n truc cua nha da (e thanh hinh chi
nhit 1&ch.

Ciu tao cia maong va ot nhu hinh 4.6, nén 1a dat
s¢t, ste chiu tai {R] = TR0k Pa.
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2. Phan tich nguyén nhan

’ N N N . 7 -z Hudng BAc
Su cd nay hoan todn do sai sét

trong phéng tuy&n thi cong, khong e |-—: — 4 -
cén gia ¢6 nén, chi cin chinh madng g’ .+- ! #‘ —:*-i =
lach ta duoc. , | s | | |

3. Xir If su c6 | | '

®

Sau khi so sdnh nhi¢u phuong dn, _—'+"“'*"“"| _"4'. g P G
> 1 |
chon bién phdp dang kich d¢ kich L " 1O

5 x 3600 = 18000

ngang chita 1¢ch. Cac diém chinh a: é (b Q’_'D 6 @

)

Hinh $.6. T1wveén true thiét kéva vi tri lech mang

- Xdc dinh luc ddy can thiét:

+ Tu ban v& ciu tao mdéng va cOt
cho thay, trong fuong [a 39,81, trong tam & trén ducmg tim cich mit ddy 609mm.

+ Dya vao ban vE thi€t k& goc cho thdy, dudi mong be tong ¢ 10p dém dd dam khoang
10cm, do dé 1y he s6 ma sat 1a g = 0,81, vi vay sitc diy clia kich 14 P = g x G = 324kN.

Cong, trinh nay diing mot kich thuy lue 200, hai kich ren, kich 200t 1a mdy ddy chinh,
hanh trinh trd v& ding hai kich ren dé gitt, d¢ dé phong méng ddn hoi trd lai. Ngoat ra, khi
dicu chinh mdt chidt ndo dé déi vai phuang vi clia méng, ciing diing kich ren dé hé try.

- Thiét k& diém day vh mat d& cla kich:

+ bidm kich diy ndm & dudi trong tam coa mong, & vi tri cao do 1/2 mit ddng vich ben
cba ban day.

Luc day P 1Ay 324kN, mo men 1at khi kich ddy 1a: P x h =97 2kN.m;

Trong lue ban than G = 399kN, mo men on dinh khi kich day 1a: G x h, = 877, 8kN.m;

RA rang, mO men 6n dinh 1n hon nhidu lan md men 1at. khi kich diy, méng cht ¢6 thé
dich chuyén ngang v¢ phia trude.

+ Dién tich luc 63 phia sau P/|K] = 1,8m°, ma thuc 1& dém £d 1] 4.8m-, khoi dat i phia
sau khong bi phd hoai. Kich v ddu kich phai & trén tam g6 ndm ngang, néu vich bén cia
tim ddy mong khong ¢6 mat thang ding thi phai gia cong lai.

- Cdc bude hicu chinh:

+ Do lai truc méng mat cach chinh xdc: d& lam vice d6 phai déng coc khang ché, dong
thoi trén hai mat lién k& cia cOt treo day roi thing dimg danh dau yén doc va tuyén
ngang, kiém tra do thing dimg cii cta coc. Vi méng cla true @ va truc @ giao nhau tai J,
va cdch vich (uang cla b chia phan chi ¢ 9em, khong thé Tap dat kich, duge su dong y
cua thict k&, khong kich day hai méng cia teye J, chi kich diy 10 méng con lai.

+ Xic dinh trinh tu kich ddy: dau tién kich ddy tuy&n true @, sau dé kich diy tuyén (ruc
®@. bao dat, kich day chia Iech déu theo trinh tu ndy, dim bio déu ¢é khoi dat o
vitng chic.

+ Khang chd chita [¢ch: dya vio coc khdng ¢he kéo tuydn true, diing nd ¢& kiém tra finh

hinh kich day, do ¢dt sau khi kich day da dat dén vi (i chinh xidc hay chua, dong thai ghi
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chép. § méng trén tuyn truc @ kich diy dén vi tri du dinh, sau khi thGng nhit kiém tra
nghiém thu, bat tay vao xir Ii cic bo phan réng dudi ddy mdng. Dat tai bi xdo dong dudi
ddy méng phai ddo bo di hét, nhdi be tong €20 ¢6 dd syt 8~10cm, dong thii ding phuong
phdp dim lai d& he (ong dac chiie, nbu hinh 4.7. Sau d6 tién hanh dao dat 5 méng cla truc
@, kich day va nhoi bé 10ng dudi méng.

200 300 200 - 300 T . "‘I"‘ I il i BN ol il

. 10 I I
Ly ol pa L..L...
Hinh 4.7. X7 Ii diy méng sau ki kich diy Ilinh $.8. So do lechvi iii mong cor
cua san lén xe lita

50
&

4. Banh gid hicu qua

Sau khi stoa, mong [am vide binh thudng cho dén nay. Phuong phip ndy ¢t kiém trye
HEP phi tdi 18 ngan nhan dan (& so vai phuang dn di bd xay dung 1.

Phuamg phap kich day chu ydu dung kich, dung cu don gidn, nguyén Ii td ring, phuong
phép don gidn, ¢§ the dong thoi gia ¢d nén, ¢ hicu qui kinh t& nhat dinh.

Chaa nghicng theo phitang phidp kich diy, trong thue thi phay bidt tuong doi chiac chan
ba y&u (& 1A tue tic dong (nha luce kich day, trong lue nén, trong lue ban than). cdnh tay
don, dicm mod men. Bai vdi cong (finh nghiéng, 1¢ch vi nif, phai diing cdc ki thuat chia
nghicng, déu ¢é nhimg tién dé nhit dinh, nghia 13 cong tinh d6 phai ¢6 dd cutmg do, do
cing. Tinh todn khoi néu khong di, phii gin ¢o trude, dim bio (rong qua trinh chia
nghi¢ng cong trinh khong bi ton thit, dam bio chita nghi¢ng thanh cong.

Thict k& va thi cong chita nghicng cong trinh phai bao pdm (hidt k& va thi cong gia ¢6
mong. Chinh bdi vi mdng ¢6 van d& mdéi dan d&n <ai 1&ch vi tri cong trinh, vi vay chita
nehiéng va gia ¢d méng phai k&t hop chit ché. Chi ¢d sai 1&ch vi of do nhan (8 con ngui
tao thinh (nhu sal sSttrong phdng tuy&n, ¢t lam nghidng) mai chi can chda nghiéng ma
khong can gia ¢0 moéng.

V. Xie li mét mong ot cia can dan lén xe hia

1. Khii quit cong trinh vl sy co

Mat kho 1dn ¢6 dutmg xc ta chuyén dung v cdu dan 1én xe lra. Khoang cdch dudmg
tim cta sdn 18n xe lra cdch tuy&n trye cia ¢t phan xudmg 1idn k& 12 125mm. Khi phing
(ydn trae dac. did nham 1ay tuyén true cla ¢ot phan xuimg [hm thanh dudng tim clia ¢ot
san, do ddé di 1am cho méng ¢ot ca sin sai Iech vi trf 125mm (hinh 4.8).

2. Phan tich va xir I sit co

Khi phat hien méng cong tinh ndy sai 1&ch, phan trén cot chua thi cong. HE don gian
hod xur 1i su ¢6, diu tien dua vio tinh hinh thue (& khong sira chita sai 1&ch, tinh todn lai
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thidt k& ban diu. Két qua tinh 1odn i cho thay, uén vis moéng vin pha hgp yéu ciu cia thict
k& ban ddu, cde gid tri tng sudl déu trong pham vi cho phép, do dd khang xir If méng.

Tiep dd, xem x&t thi cong phin Uén trén co s mong sai I1¢ch vi i, nghia 14 sie dnh
hirtmp sau khi cotsai [&ch 125mm. Phan tich so bd didu d6 phu thude vao ba dicu kién: yéu
viu cua cong nghe sin xual, kha nang chiu G cua cot, cdu o cha ndl vi tinh trang chiu
e cua Két cdu ben rén, Dua vio finh hinh thue (& cong trinh, sau khi phan tich cho Kel
qua li:

- Khong xr i sar 1¢ch caa mong vir e, dong thii khong anh hudmg (6 thi cong hang,
mue khice, ma cung khong ed trdrnggi vé man cong ngh¢ san xuat;

Tinh todn Kigm tra mat cat cor then

iruemg hop sau khi sai lech, ting 4 thunh f- { -

. . . . .. ] '1 = "
el thép G220 rong ¢ot ¢ the dip g q_i' _';/4 ix
var can thidt k& [ B ‘ 1 1l
- U 9 1]

- Phiin tich v&¢ mal ciu tao, frue dam a e 1o
cua thict k& ¢ chinh Ii dutmg tim coa ARl alls 4 r% !

- - - . 1 ) -
col San kb bi léch, ching <6 khoang ~
cach sal 1&ch 1o 125mm, khién cho mat - L
hen cta dam (1¢n eat khonge du nul G \
D¢ g quydt vitn d nity, wen dinh o
Lim mol var b, dé diam bao yéu ciau mit 55
der Vidam nay [ diam Licn e, dinh it
(£01 Clha «ddm) tang thém vai bo i cho Tlinh 4.9 S do el lech

Khiau do mor phia cUa dam nhé i, phin 1 V“_i b Ling théms 2, 30 Cot thep vd + 3. o,
kin kKhong thay doi. Qua phaa tich thay heot ‘h“_i_P bang ||1*5““"- +. 4'?‘?‘3“1_'5'- _E“L“”?l
st ol nday anh g khong Lan dén PRGN b Tarthepala BAt,
non hre cda ddm, khong anh hirfmyg 6% an tohn k& cin

Lira vio phin tich trén, cudi chng Ly phuong dnoxor 10 nhu hinh 4.9 Thue 1& cho thiy.
phuomy dooxae Wondy chin hee o, th cong don etan, liong cong vide tang tucmg doi nha,
hi¢u qua 101,

VL Xie £ ste o san Wéch ve i mdng cot crie mar cong reinh

1o Khan quil eong irinh vi sip o

Monge cor caa cong rinh nay Bomaone vuong doe lagp dac ba cap, Kiche thirde mane L
2.5 « 4.5m, mdi hi:ll: can ARy Tromg 1l cung Vi \Tl_ln.' Sl w0k p}n'mf_; by, khien cho v
(ri 2 mudng I¢ch tm 7em.

2 Phan tich xu 1 sir e

Khi phil hicn cong trinh nivy bi 1ech, chira thi cong col do b 10mg tai chd. Do dd dau
ticn gia thidt di bé wong eol theo vi tei thict ke cien mong ot di b [Ech, Sau dié tinh 1o
L mang vi ndn. Dura theo ket qua tinh toidn lai A& quyct dinh phisong phip s i

= Tinh todn lai dng sudt néns di theo G licu thict k& cung cap. dong thai xem xé1nh
hudme ciaa dolech Zem, tinh todn dng sudl nén thye (& (hinh 4,105,
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Luc doc Lrug i thict ke NV = 5.910KkN,

Ma men udin M, =377 6kN.n:
MO men 1éch 1am M A
M, 1.
f = P 2 0.064m, 3 .
bé 1éch thue 1¢ 0.07m; FI\M
Tong md men 1&ch 1am li: T
! = 0,064 + 0.07 = 0.134m:
MG men udn sau khi xét dén sai [cch: i P
M = 792KkN.m; ! R
NT BN .
Dua viao cong thite: o - — 1+ —;
har \ s
ed s e, = 0.345MPag
o, =0.239MpPs

Hinh 400, Kiim tra Lai img suat pen

Mai e chiu tin cho phép thidt k& cua
mang 13 0. 353MPa. Do dé img sudt pho thém di xét i sai 1éch gay 18n, img sudt nén vin
nha hem giad et cho phép.

- Tinh toan Tai curmp dode dong caa col don van mang: i o 16ch 7em khong lam thay
doi chidu cao tae dong, e doc true N ocong fuvmyg tr, nghia [ aomg d6 e dong giding
nhu thict ke ca.

- Tinh todn Tyt hdd eot thép mang: Dua vio tan rong thicét kK& v tii trong phu thém do
thi cong sai 1ach sinh ta d& tinh toan lai ba e con thép theo hai hudng, KE qud tinh todn Tai
cho thiy. Iucmg cdl thép can bo ud nhd hon Tuemg cot thép thicr ke.

Nhimg k&t qua tinh todn Tan o e cho thay, sai 18ch cha méng khong cin st chita, do
he tong it thép cor du thea vi f thidt KE e, Do mang bi sai 18ch vi bl thép char v thep
lign ket cua ¢ot cling s I¢ch, Cong trinh nay dd dang phicmg phip xir i hin thém tam
thep hien K& givta ol thep et viv thép chir cua mang, Cach Taim cu thé nhe hinh 3 11,

Chic¢u day thép tam tinh wdn e dinh dua theo nguvén tac hang cadmg di caa el thép
lién k&t Chidu cao cia tam thép xie dinh theo quy dinh 6 Iién quan dén chidu din hin noi
cot thép trong quy pham nghicm thu th cong. Khi thr cong, him col thép cof, tm thép Lidn
K&t v thép chiv cia mdng thinh mot khai theo yéu ciu caa quy pham.

Thue tidn cho thay, phuome phip Xa o ndy dem giin tin cay, the cong thuan loi, Tai
kKhong anh hudmg 13 KEE cau bén trdn, dua cong irinh vio sin xudl hodn tan phin hap ycu
cau thict ke

VL Xor 17 sie edd se {6eh vio ted mong coia nior tron trang cluven

1 Khii gt cong tinh viv sired

Tram nay omdne cor doc ap, Khung bé tong con thép, sau khi do xong bé tong hai
mong, phiat hidn mang vé hai phine ddn ed do 1Eeh tromg don K thinh 4120,
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Hinh .01, Scredé vt 1 ech midng Hink $.12. Serda sai lechovr iri monyg

[. Thép chir coa mong ¢t sar; 2. Vi tri chinh
Xi: cua ent thep ooty A Tam thép hien ket
4. Khe hiin lien K&t S0 Puomg o cdt mang b
ceh: 60 budmg tim et mong chinh xac.

- Vit chinh xac:
————— Vi lri s lech.

2. Phin tich viy xir §i s co

Exau ticn, xem x& Khn Khong chia 1@6ehs nh modn L don vag duét ke ban dan. Thong gua
tinh todn lai, tai trong phu them do sai 1ech gay nén, i che side chio 100 cda nén vi ket
cin mong déu Khomg dat duge yeo ciu caa quy pham thict kés Vioviy suoco niy can pha
duce xu L TiEp dd, xem xE sta chita dua vé vy 1 ca hode thao da am Tais Nhovi du tén,
cung khong due hode khong kinh 18, Sau ddé, xem xét trudme heop thay d6i K& ciu bén trén
rén e s mong sai 1&ch, Qua nghién et phan tich, cich lam nay khong chi thay do
luang cong tac om, Lién quan dén nhidu vin A&, mi con anh hudng 16 cong neghd sin xudl
Cuai cung, phumg dn s dung B gilr Tni mong san 1éch vi ol (vai dicu kicu khone anh
hirmg cac cong tinh ngam khic) dong thén dua theo viotei v yéu cdu thidt kd e, mr 1ong
mang sai [ech vi i Dimg oot thép gra cudmyg gala mong ¢ vi méng moi, due xém bé mal
B 1ong, dd ching tao thanh mat khaio Ciach L xem hinh 4,13,

B diam biao hén k&t tin cdy cha con thép phin diy mang ¢ v mdi, phan diy coa mong
¢ phai due mOl ranh sau Khoang 10cm, d& 10 ra eot thép cha mang e, dong thin dua theo
yeu can cua quy pham thi cong. him vai ¢on thép cua mong mivi. DS tange cutmg sy licn kel
Cla mat HEp xGe mong mdi va el iién mai mat cap bo i cal thép gia en &6 < 1500 Hong,
thivi, hai cip phia dud mdi cap nang cao them mot chicu cao cap, dE mong ¢d din man cal

chiu i irong cia K&t ciiu hén 1rén iruyén xutng.

274



400 300 A <400
+

+ 12000 + m+——0 B
: —t &1 A mm 1
tr TR
| ' =
B : =
| : I ! ==
l : I Ll l
3 . 7 3
at} [or)
RR SRR i
| |
l L] 2
| l =l
Ll - -
Lo Ll
ST, _l' 4 2000 NS
A ° 5
>
7 8
~
‘\d
o0
Hinh 4.13. Sodd xe li mang flinh S04, Hinh dang bén neo cn

1. Phiin be 1ong duc bd; 20 Mong ¢ vi i chinh s el hiene necig saf éckh vi i
xac: 10 ot thép pia cd DR GlS0; 4. Muing san 1. Kich (2001 2. Dam thép; 2 Cot be 1ong
Iech vi triy 5. Car chura thi cong; 6. Bue xém vaong 00 < 400, 1 = 100007 4. Mang: 5. Vi
mit HEp xiie; 7, Cot thép gia o tri duomg tim thiét k& 6. Dutmg tim thue (&,

7. Lap dém; 8. Mo coe (24 cay): 90 24 cay oo
Khoang cich 700,
Su ¢ ndy sau khi ding phuomg phip trém xu i, qua quan i1 maot nam sie dung san xuit

cho thay, hi¢u qua rat 101

VL X2 I7 sue ed léch mang thiét bi bai var liéu cia mor wha nidy
1. Khai quat cong trinh va su e

Do phong tuydn triac dac sai 56t hai méng thict bi J-1,./-2 caa bin vt licu cia mot nha
miiy bi 1&ch 1an luot 1d 2m v Ldm. Trong lueong hai mong be tong col thép nay lan huet L

7591 va 3451, Kich thude bén ngoai va I&ch vi bt ca mang tuome dai [dm J-1 nhur
hinh 4.14.

2. Xu i sued
XU li sy e dgch viird dai vai hai mang thién bi 1on, dd so sinh kinh (& nhi¢u phuong .

bao gom thay déi cong nghe sian xult. mr rong mang hidn ¢do ho Kim laic dich chuyén odn
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bo dua vé vi tri. Cudi cing ding phuong dn diy dich vé vi tri, (0n thit kinh (& cla
chiing nho.

- Thi&t k& thi cong day dich vé& vi trf cha mong J- 1:

Du kidn hre can kich ddy: Luc can clia mdng bi day dich trugt P, ¢6 thé tinh hing cong
thiac sau: P =fN 4.1

Trong dé: f- HE s6 ma sat khi mong wrugt;

N - Luc nén, trong luang mdng.

HQ s6 ma sét trong cong thie teen bao gém hai phan, mot 13 hee ma sdt gida ddy méng
va dat nén, hai 1 luc dinh k&t gita ddt mdng. Vi cong trinh nay khéng ¢é $6 lidu thi
nghi¢m, do vay dung s6 1icu ctia “Thiét k& va thi cong duomg ngam thanh pha”, tri s6 kinh
nghicm vé tinh fodn luc day cua kich md cudn sdch ndy dua ra 1a f = 0,7-0,8, cong wrinh
nay lay 0.8, luc diy cha kich ddy dich méng (i

P = f-N =08x759 x Y& = 5.950kN

Vi mat dat bén canh mdng cao hon 0,20-0,30m so vai mat ddy moéng (bao goém ca 1op
d¢m), déng thdi con xem xét mdt 56 thép gde va coc gd dong vio trong dat khi dung van
khuon madng, chidu sdu khoang 0.8m. Vi viy khi day mdéng. cdn phai khic phuc dp lue dat
bi dong do hai nhan (6 trén giay nén, gid tri ndty ¢é thé tinh todn theo cong thite dudi day:

L. N
Epz—kl-K:‘y~H“-!g‘(45 +—)I (4.2)
2 2

Trong doé:

K, Ky - HE 8 giam do mie dd anh g cia thép pic, coe pd, vi h¢ s0 gia tang mat
d0 do ép dat va trong Tuong méng wong dugng véi he s6 gia tang mét dd ctia khéi lang try
tinh todn dp e dat by dong, & cong trinh ndy lay K, = L6 va K, = |.5;

y - Mat do dit nén, 1dy 1,861/m*;

@ - Gée ma sit trong coa dat nén, 13y 16,55
H - Chidu cao chan dat, 1ay 1, In;

/ - Chi¢u dai chan dat, 1ay 20m.

13

I o 16
Ep= 7 x 0,6 L5 x 186~ I‘l‘lg'[45 + T} 20 x 9.8 = 356 kN

Lyc cdn kich day P = P, + E;, = 6.306kN.

Dua vho gid tri lye cdn kich diy du kién, quy&t dinh dimg 4 kich 200t lam cong cu kich
ddy, lue kich ddy 1a: 4 x 1.960 = 7.840kN.

- Tinh hinh thi cong day vé vi 0 cla mdng J-1: So d6 ba i kich ddy mong nhu hinh
4-14, dung 4 kich 2001 (1.960kN), b trf theo hai nhém. Luc diy vé phia sau khi kich day
mong cht y&u truydn d&n diy coc vudng b 1ong ¢6t thép 40 « 40cim. Chidu sau ngam vao
(rong dal cda coc 1 8m, vi trf trung am cua kich dudi mat dat t,1m. Tai trong cta kich
thong qua dam t& hap thép chiy 1-30 truyén dén cde coc. DS ting do cang cia dim thép, hai
hen dam thép déu tang thém mot ¢y coc vuong be 1ong ¢ot thép. Qua tinh todn ding

276



28 cay coc vudng, khodang cdch coc 1a 0,7m. dé tang suw chiu i ngang cia dat, & phia
ngoai coc Im dilng 4 x 6 = 24 ¢y coe vuong chil 14l

Thi ¢omg ddy dich tién hinh sau khi d6 b& 16ng mdéng S| ngay. Hanh trinh cia kich i
Im. B¢ ngan ngita trong khi diy xdy ra 1¢ch hode dich chuyén vuat, quy dinh ban 1an dau
mdi hanh trinh 1 0.4-0,5m. Lin cudi cung la 02m. Toe do ddy la S-6cm/ph. Lue diy ban
ddu 1on nhit khi dit nén hit diu ni (dua theo dong hd dp lue diu cda kich) 1a .83 TkN.
Cung v thuin lgi trong khi day kich, lue ddy ddn din gidm, cudi ciing dat gid iri thap
nhit 13 3.126kN, nhu hing 4.1, Thi cong ddy mong 1 lie khdi dong bom dau dén hi
ngpimg bom diu kKhodng 200ph, d3 dua v& vi ti thict k& mot cdch thing Lo, Vitei va cao do
cudi ciing cta mdng nhur hinh 4.15. Tir hinh 4.15 ¢ thé thay sau 10 ngay dua vi vi ti ca,
vi tri mdng dd dn dinh, do 18ch va sai 56 déu rat nho.

Bang 4.1. Lirc day va hanh trinh ¢ kich

Hinh trinh {mm) Luc day £
M bong Mat Ty (kN
10200 L0-20H) 6831
220 31s S.R60
433 w7 N2
575 555 Z.RE()
1.025 1.030 349090
[.425 1.440 IS5IR
|.775 1.710 3126
'\g al
—12 © (46
@—12 = -:g—m @— 15
D—2 - — 14 =
@—s g 2@ g_? F 6.00
®—m2 9320 @-ss
[ [ Ly i
== 2y 12044 120
!H | - -
- = . g | 2.00
&) %*l | =) 244 Y| L 7]
SNGHS) © 09 | ) i
-28 -5.9_@ @+ 120 +~- 250 1851*'“185 250 1t 120 4p0 .%p?ﬁf] |m.' L 250
@-8 3Hp @-3 ’ [ ' + 000
Q-2 -5-2@ @—10 = > S o — . e |~~~
@—17 49 ' T E“' T =
- - @—n ’ﬁm% 5_ z?m%
Dem v (mrmy é
L
flink 4,05, Mar bang sau ki dids vé v 1ed o Hinh 446, Mat Iving. mdt et come b day

@ Gid 1t do thire & npay sau khi diy vé vi
1i; @ Gia i do thue (& sau Khi diy vé vi i 4
ngay, da 1ap dat G Gid 1o do san Khi day v
vi i 7 ngiy: @ Gid in Jdo sau kKhi diy vé vi
i 10 ngay. .



(X. Xt li léch vi tri khit mong va khat necmg Két cdn bé rong-gach xay
I. Khii quit cong trinh
Mot cong trinh k&t ¢fu hdn hop 6 ting giap dulmg <

T Xuydn, ting uudi [ e hang, tren L nhd a. tuimg

ngang chiu Iue, thict k& yéo ¢iu dng dud wimg day

maot vien rudi gach, ting 2 dén thog 6 tuwdmg day 1 vien

2,00

gach, mal bang thi ¢ong cuc bg ting dudi v mat cat -
nhur hinh 4.16. :

XE (¢ sy thang nhat cua ciu Kicn v ngoat hinh
kicn 1ae. tluyén true womg ngang thict ke o khi 1a
dudmg tim cua chidu day tuimg, ¢ khi [Ceh v bén

phii hoac 1¢ch vé bén i, nhung khi thi cong, déu lay A

1) 120

dutmg im chidu ddy tuimg m tuyén true dé phong |
185 [ 'ES

tuyci. Trude khi xdy gach ting hai. e phong (uyén _
mit phdt hicn sai <6t nay.
2. Xu i sureo

Cong trinh nay d3 A& xudl ba phueng dnoxr i
B¢ mat tudmg dau hoi vi tudmyg glan cau thang dua flink 4.17. Sur e et cal Ly
vao mol phia mat tudmg cia ciu thang, khi chicu day Hela Fitgt A Rk SR
ey thay doét vian 1d mat mat phang, phii tang khidu do siw, gid i tang 13185 - (20 =
653mm. Mua vi ché tao loai cau kicn phi ticu chuian ndy weng doi phidn phue.

- Thay doi iedmg ditu hoi 1 ting 1 dén tiing 6 vi gian ciu thang déu T ueme mat vidn
rec pach. Cich Tam ndy Khono chi dimg nhiéu vat hdu miccon 1im giam didn tich soodung,
dong than tang tail trong che mong.

- Xem x¢t Kich thude thire 16 coa sim v eimg xay Kng dudi, st dot tedm g dau kot nhu
hinh 4.17. Cach Lim ndy oy giai quyd duoe vin 06 shn vd khong tang @i rong mong,
nhumg du dén mor vien dd mdi. dd 1 mar ditng cia kme ddu haai v mat cba g ngodi
gian cau thang eh nhaucanh hudng dén cinh quan

Cudi cung dita vio 1inh hinh thue 1€ hicn truimy, sau khi cin nhac quyél dinh ding
phimg a0 thi ba de xar 1, dang then teang i man cich thich ddng doi vai nemg ngoan, che
nhimg khuydt it do 1ech viuf gdy oén.

4.2. XULISU CO BIEN DANG MONG

Sued bicn dang mang phan I o Lign quan d&n nhian 16 nén, ndi dung tremg tr da tinh
hay trong chuomy ba caa cuon sdch nay., Baiovi hicn dang ctng B mat irong nhimg Jogn su
cimang thuimg pap, dong thad nguyén nhan giy nen loai su e nay cang khong han hep &
s e ndng Vi vay can pliai eadi thido i i loai sucdonby.

4.2.1. Dac trung su o bién dang maong beé tong cot thep

Siten bidn dyng mdng hé tong ¢at thép cd miy low dudn diy:
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1. Bién dang ldn: Joai bién dang nay chia thanh bi&n dang lin déu tuong déi ldn va bicn
dang lin khong déu.

2. Bign dang nghidng: do léch thanp ddng cda mdéng hodc cong trinh qué Idn, vuot quéd
quy dinh cia quy pham. Loai bién dang nay thudng ¢6 licn quan dé&n bién dang lin.

3. Bi¢n dang ndi: bién dang do mong bi ndt twang déi rong gay nén. Loai bién dang nay
1a do v&t nit gay nén, ndi dung ¢d licn quan dén xU 1§ sy ed va mift xem mue 5.1 va 6.1 cua
cudn sdch nay.

4.2.2. Nguyén nhan su co bién dang mong

Nguyén nhan su ¢d bign dang méng thudmg ¢d tinh t6ng hgp, do vay phan tich vi xir If
tuong doi phic tap, phai phan tich 160g hap tir cdc mat khao sdt, xt If nén, thict k&, thi
cong va sit dung, dé& tim duge bién phip xir Ii (hich ddng, mdi ¢ thé tim duge hicu qua
tuong 467 1f tedng. Nguyén nhan thuong pap gdy nén sy ¢d bién dang mdéng ¢6 may
loai sau:

1. Van dé khdo sdr dia chdat

Vin dé khao sdt dja chat chu yéu pom:

- Chua tién hanh khao sat da thiét k& thi cong;

Tu lidu khao sdt khong diy du, khong chinh xde hoac chua sau, (e idu khao st sat;
- Stre chiu (a1 cia nén md khao sat cung ¢dp qud cao, khién cho nén phd hoai cit gay

nén nghicng 1&ch;

- Mii dac khong on dinh gay nén pha hoai nén, 1am cho nén bi nghiéng.

1. Didu kién nuce ngam thay doi

bicu kien nude ngam 6 thé gy ra may loal thay doi sau:

- Trong thi cong ha nude ngdm bang thi cong, tam cho nén Iin khong déu;

- Nén bi ngép nudc, bao pdm nude mat sau khi tham vao nén 1am ldn phu thém, sau khi
hd mdng ngap nude lau ngay lin khong déu do sire chiu tai giam hinh thanh nghiéng loa:

- Sau khi sir dung cong trinh, hat nude ngam nhidu, lam cho cong trinh lui.

L. Van dé thiét ké

Vin dé (dn tai v& mat thidt k& hao pom:

- Xay dung trén nén dat ydu hoac hodng thd udt, thidt k& chua ding cde bidn phip cin
thict, lam cho mong lin qua 1an;

- Tinh chat caa dat nén khong A8u, tinh ca hoe vat 1f cta chiing chénh 18ch nhau tromge
doi 1dn, hodc chio day cie 1dp dat nén khong nha nhau, chénb 1ech bign dang nén lon;

- Tai trong chia K&t cau bén (eén cong (rinh chénh 1¢ch nhau rit tén, hinh dang Kién tric
phuc tap, lam cho lin khong déu;

- MO men 1&ch tdm clia teong tam i trong caa k&L cau hén (eén eong trinh v tim cia
tim ddy moéng qué lan, 1am ting anh hudmg cta @1 trong 18ch tam, tang lin khong déu;

- Do et 1odn khoi caa cong trinh kém, nhdy cam doi vii lan khong déu coa nén:
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- Cong trinh c¢6 mdng be lién khai, khi do cheénh ¢6t cao 4o mat dat ca rat 1dn, do chénh
chidu day 16p dat 14p hai phia ngodi méng 1dn, s& lam tang fai trong 1&ch tAm ca ban day;

- Coc day dac ma chiéu dai coc chénh 1ech tuong dai 1ém, khicn cho hidu qua gia ¢6 nén
dudi cong trinh rat khong déu nhau.

IV. Vdn dé thi cong

Vin dé thi cong cha y&u gom:

- Trinh tu vd phuang phédp thi cong khong hop 1i, nhu tiinh (y thi cdng trude sau cua céc
bo phan cong trinh sai sSt; gdn noi da ¢é cong trinh hode gan hd mdéng tim ddy mdng, chat
ddy dat hi thay th& hoac vat lidu xay dung, 1am cho cong trinh Idn hodc nghidng;

- Anh hudng cla vice ha thip muc nude ngdm bang thi cong;

-~ Khi thi cong lam xdo (ron hoide phi hoai k& cdu dat cha ldp nén 43 méne. lam piam
cudmg do chdng cat;

- Cdc nguyén nhan nhu trinh (e dong coc sai, thii gian ngimg thi cong gida coc lidn k&
cdch nhau quéa ngan, khong chd chat lugng déng coe khong chat ¢he lam cho méng coc
nghiéng hodc sinh ra tan qua 1on;

- Cac ngoai Iuc trong thi cong, dic bict 1d tdc dong cua lye agang, lim cho mdng
bi nghiéng;

- Chat tai 1én khong déu trong nén nhd, 1am cho méng nghiéng.

4.2.3. Tuyén chon va phuong phip xi li su ¢ bién dang méng

. Phuonyg phap xu Ii thiong diing

Thong thutmg ¢6 thé ding may loai phuong phap xi 17 dudi day:

- Thong qua xir Ii nén, chinh lai bicn dang méng: thutmg dang cdce phuong phdp nbu:
phuong phdp gigng chim, phuong phip ngap nude, phuong phdp ha muc nude, phuong
phip ddo dat, phuong phip no nudc chin dong cuc bo, phuong phap diing phu gia dé 1am
dat nén truomg nd, phuong phip loai b img suat nén, phuang phip ken dily coc nén ngang.

- Phuong phip chira.nghidng bang kich nang: bao ¢dm chita nghi¢ng bing dat kich dudi
mang kich [&n: cha nghidng bang cit rdi tdmg, ¢t trén mat dat. dung kich dé kich nang.

- Phuong phép chim 1'1ghiéng hrimp trude: bao gdm phuong phap hit cdt, phuomg phip
d€ sdn kich nang.

- Phuang phap kich ddy hodc cau chuyén: bao gom diing kich hoac cic thidt bi may
mdc khdc dich chuyén mang bich dang ddn vi tri chinh xdc, cung v3i chuyén méng sai vi
tri bing thict bi cau chuyén d¢ sta chita bin dang.

- Phuang phdp dd tai: thong qua dd (ai cuc bo dicu chinh nén 1an khong déu, dat muc
dich saa chita bicn dang.

- Phuong phip nén nguge: Thue hidn chita nghiéng bang cich thdong qua gia tai cyc b
dicu chinh nén lin khong déu.

- Phueng phdp gia ¢d mong: bao pgom phuong phip nang dam tudmg, giéng chim,
phuang phdp ba thung, phuong phip neo coc nén tinh coe, phuong phiap nén coc.
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1. Nhitng diéu chii ¥ khi chon phuong phdp sita chita bién dang méng

Khi chon phuong phép sita chita bi¢n duang méng phai chd y nhitng diéu dudi day:

- Tim nguyén nhan bi¢n dang méng mot cich chinh x4c: ngodi viée can doc cic tu lidu
¢6 lien quan nhu ban v& thidt k&, bdo cdo dia chat v nhat ki thi cong mot cdch can than,
cdn can tim hida ki tinh hinh thuc (& thi ¢6ng. Khi cin thiét phai khio st b6 sung, tim hiéu
ki tinh hinh dat nén vad mdéng, tim ra nguyén nhan bign dang méng mt cich chinh xdc, dua
ra nhitng ciin ctf tin cdy d¢ chon phuomg dn xir I chinh x4c.

- Chon pbhuong dan x I 61 wu: thong qua so sanh kinh & k7 thuat, chon phuong an hop
Ii, kinh t&.

- Lam t8t cong tac chudn bi trude 1de hidu chinh bién dang: trude khi thi cong sira chira,
cAn dua vao phuong dn lam thi nghiém hi¢n trudng, dang d& kiém tra tinh kha thi cta
phuong dn tuyén chon vii xac dinh cdc tham s thi cong.

4.2.4. Vidu cong trinh thuc (&

1. Ditng phitong phap kich day sua chita su c6 bién dang mot méng cét cdau dan 16 thién

1. Khdi quit su cd cong trinh

Kho thdi thép cha mdt xudng thép hinh I cdu din 16 thien, khiu o 25,5m, khoang cach
cOt 9m, cdu true dang ciu 101, xdy dung trén nén hodng thd . Vi mot phin mai bang
ngap nude, phat hién mot cay coc cha ciu dian nghicng ra phia ngodi, duong tim cta duomg
ray ciu (ryc I&ch trén 9Smm, ciu truc ¢é the v bt chot khdi dudng ray rai xudng, khong
the sir dung binh thutmg. Vi vay, cdn phai stra chita doi vdi bién dang ¢ot va mong. Sau khi
thio d& dutmg ray va ciu truc b 1ong ¢ot thép, kiém tra phat hicn do nghiéng tang rd rét.

Tinh hinh dia chat cta cong trinh 13: dit 1a hodng thd 1an ud khong trong lugng cap |,
stte chiu tai cta nén 13 200kPa, siu dudi ¢t cao do mit dat ®m 13 dat khong lin udt. Qua
do dd am ciha dat d cot cao Ao ddy mdng (dudi mat dit 4m), phia dong 1a 27%, phia tay 1a
16%, do vay gay nén dd lin udt cha hodng thd khong déu, méng sinh ra 1in khong déu 1am
cho ¢t nghiéng ra phia ngodi. Hudng khic cia ¢ot (hudng bic, nam), khong ¢6 bign dang
INETS®

2. Phuong dn xu Ii

Cha y&u gém ¢6 ba phin chinh:

- Gia ¢& nén: vi do dm cua dat nén tyong d6i cao, mo dun nén va sie chiv tai cta nén
giam xudng, néu khong gia cd nén trude, sau khi chita méng 1¢ch s& xay ra 1Gn khong déu.

- Phuang phéap kich ddy chita nghicng: dung kich d& kich day méng nghiéng, Iam cho
maong trd vé trang thai thang ding.

- Lam t6t bicn phip thodt nude hién truomg, tranb bi ngdp nude trd lai.

3. Thi¢t k& va thi cong chita nghiéng

- Chd dua cla ki thuat chiia nghiéng cla phuong phip kich diy: mdng cdc be tong va
¢Ot ctia ¢ong trinh ndy da [ién thinh mdt khoi, tdng trong lugng 59,91 CS hai phuomg phéip
cd thé chon dung: mot 1a phuong phdp ciu; hai 1d phuong phdp chita nghiéng d¢ maéng
xoay quanh mot tryce nao do.
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Vi t6ng trong lugng cha cdt vi mong tuong

ddi 1én, ding phuomg phip thi nhat khé thue | &ss
hi¢n. Phuomg phap tha hai 1a dat kich & vi tri =52
nio dé & phia mong lan twong déi 1dn, kich ddy

maéng bién dang, déng thin dao dit mong & mép :
ddy méng phia bén kia, d& trong pham vi nhét

dinh méng rivi khdi nén. Khi kich tde dong, ltc

kich ddy vi luc ma sit ddy méng hinh thinh mo : &1 ¢ =50
men kich day, lam cho mdéng xoay nguage chidu g 8 L
v mOt true ndo do wrén mal day, tr 46 dat duce kY

muc dich chita nghieng. Khi dang phuang phdp gi L;db
nay, phai chi y m6 men kich diy vita [én hom g odn L

md men 6n dinh cda trong hee, 1am cho mdng mem &
chuyén dong chita nghiéng, vita phai dam bhao
lue kich diy khong 1dn hon luc ma sai tinh 1dn

o i ) Hinft 4.18. Sir déh cot, meng e
that, lam cha mang khong bi tru.

xan o nghivng
- Tinh todn thidt k& bien phdp kich ddy ¢Ga 1. Dim clu true be tong <ot thep:
kich: lyc kich ddy P téc dong tai didm A dugi 2 CO! hinh chiX I ndng 6.5t: 3. Micng

iy p . ) chc nang 1R.60; 4. Khdi chop nang
miéng coc ﬁ(k-m: (xam hinh 4.18.). Canh Ialy 20,61; 5. Thm ddy nang 14,21,
don 1 355em, didm md men (1 truc khi chuyén
dong chita nghidng) B cidch mép diay mong kia 1a 60cm, trong haong cua O 1a 6,51 khoang
ciach 1t frong tam d&n didm B 1d 120em. HE s6 ma sdl gita nén va mang. vi khong cd s
licu thue 1€, dua theo tai licu 1dy gde ma sdt rong @ 14 22"18°, h¢ s0 ma sil M = 1p® =
0,41, do hé 6 ma sit tinh M, [6n han A mdt chan, Wiy M, = 0047, Do vy Tue ma sat inh
Im nhdl Fy = 599 « (0,47 = 282kN.

Dung didu ki¢n can bing md men kich diy vii mo men frong luumg riéng (md men on
dinh) tim duae ye kich ddy P, ta dige P = 232 6kN.

Do vay, Iy kich dily thue & phii khang che khoang 232,6~282 0kN, khign cho ming
¢ the xoay chita 1¢ch ma khong xdy ra tugn. Gid -ty luc kich day phit hgp ¢ the thong qua
sy thay doi nhimg vi trf khie nhau cda hai diém A va B8 d¢ diéu chinh.

Luc ddy cha kich tic dang Ién cilu kién phai ch@ra léch, dimg tdm dém thép oo kich
thude 200mm = 1SOmm « SO0mm, d¢ md ong dicn tich chiu nén cuc bd (hinh 4.19).

Kich thudce 1am dém thém vao la kich thie xac dinh bang cach tinh odn lai, dua vao
quy pham tudt k& k&t ciu he tong ¢t thép, do dé mang khong bi phi hoa teong thi cong
kich day.

- Thidt k& gia ¢ nén: Phuong dn gia cd nén hoing tha udt xem hinh 4.20. Dang 2 thanh
diam don ginh bé 1ong et thép rayén i trong cua mang cho bon cay coc mer iong iy,
dufmg kinh coe 10 350mm, coc dai 6m, duimg kinh md rang day 1a 1.400mm, il cao do

day coc ndm o dudi mian dit 10,5m, 0ty hoing tho khong bi ngdp nude, Lo 1dp dan Khone
[ .
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Hinh £.19. So dé tinh toan cudng dé Hinh 4.20. Ser des mdt bing gia o
chitu nén cuce ho kin kich day midderg coe Ny

Stre chiu tai cba coc don ma rdng day, la dua theo ket qud thi nghiém lue ma sit thin
coc coe dom (khdng md rdng ddy) va k&t qua thi nghiém i trong coc dom mid rong day,
ldy 300kPa lam stte chiu ai nén cGa dién tich hinh chidu ngang cia dau mer comg. Thing
qua phan tich thi nghiém v3 tham khao cdc 1hi lidu ¢d 1ién quan, gid ten nay L thién v& an
toan. Ddng thdn lui phan tich 1ai Lidu thi nghi¢m nén hodng thd lin udt cho ngdp e xar i
Irude cua mat nhav mdy lon khic, trong didu kién bo sung ngap nurde Ticn lue, khodng
3 ngdy dém khong thim sau duae dudi mar dar 10,.5m, néu chang may tham ud, vi Lip dat
dd mai coc ma rong day 1 dat khong Win wdt, chi vi mo dun nén lan giam di sau khi thiim
nude, mi 6 lugng 1an nhd, khong gay nguy hicm cho cong trinh céu dén. Xée dinh chiéu
dii coe md rdng day 14 6m, xé i khi nd min md rong diy, khong o6 anh hudmg xiu (i
lop dat dudi diy mong.

Ming cong trinh dudi 10 hop tai trong bat Lloi nhat, i trong doc true 16m nhdt 1a 1.8MN,
ting 4 ciy coc md rong diy ¢ thé chiu ducge @i rong 1.85MN, d3 1dn hon 1TRMN. Do dd,
sau khi gia o8 mong, khong the ¢o bién dang qud Iém. Dong thin xem xét lap dat dudi
mang, sitc chiu tii ¢ the duge ning cao cling vdi vice mat di lugng nude ui, d6i vdi bicn
dang nén sau khi xu i, cing ¢6 hicu qua tuomg doi eo i

Ngoii ra, déu tinh todn lai cuémg dd chiu ¢at cua dam don gdnh bé tong ¢in thép L va
khoi chdp madng, k&t qua cia nd déu phit hap vidi yeu clu quy pham.

- Thi cong kich day chita nghi¢ng:

Cdc bude thi cong sira chita hidn dang nghiéng aia cong trinh nay la:

+ B ddt hd mdng i ¢ot cao do ddy mong, dong thid dio cic 18 d¢ 1idn hanh nd min
md rong ddy cia bin coc;

+ NG min mdong diy coc, sau dé dal cot thép, do b Wng thin cou 1 chd wich déu
coc 8Oem, phiin 80cm cta thin coe cang dé b tong v ddm L, Trude [ae no, dimg e
dém vit diy chang gilr cho <01 vi méng (hinh 4,210,

+ Do dat ln thit hai dong thivi dd bé 1dng col thép dim L, chd ¥ dé khe hdés 1oem g
be 1ong dinh didm v ddy maéng, dong thii do be tong mat nén ha cong tic (hinh 4.22).
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Huong dérg

4 apc nd min ma rang

Hinh 4.21. Sodé chitu vot nghiéng bang Hinh 4.22. Vang rrong plia diy iy
plucong phdp kich ddy i dddt diing e tong awhdi div chae
I. Hai kich; 2. Day ching kéo SOKN: 3. Tam
dém; 4. Thép hinh ném; 5. Coc nd min md rong
ddy; 6. Ddm don génh £.,.

+ Kich ddy chita ¢t nghitng:

e Ding hai kich ren 200kN (néu diing kich thuy Iue, vi dit nam sir dung lam giam lue
kich ddy, ndn phai dung kich 1én). Hop luc cha thidl bi phai trung vdi tuy@n diy cdt cau
din (hoac song song).

¢ Ding 28 x&p dan chéo mat lung sau cua kich, cutmg dd chiu nén cia dat Ta 200kPa,
dién tich mat lung sau cia kich khoiang 2m’.

e Tren didm cdu truc cua diy ¢dl ndy, dit mdy kinh vi quan trac, dudi mat dat ding roi
do, d¢ khdng ch& qud trinh kich day.

e Thao 1ac kich sira cho ¢ ddn ddn dén vi i thang ddang, tép da dat ném thép (dang
thép gde hin kin mie¢ng) d& dém duwdi ddy mong, dal déu & ban chd trong chidu dai 3,5m
diing bda déng chat. Khi tha long kich, cot dan héi et vé Smme Lai kich tép vugt qua
ISmm, ddng chat ném thép, tha 1ong kich, khong thdly dan hdi iy vd (¢ phia kia cang dit
har n¢m thép).

e 0 b 10ng & khu vire rdng hai phia dong vi tdy cua mong (hinh 4.22). Sau lan dim
thi nhat, cich mot khodng thasi gian, lai ddm lai lan thit hai va d& theém be 1ong. dé khe
rong duoe Ep ddy toan bo,

Khi ki¢m tra lai ¢ot can dd vi el gie ddm ciu tue, thdy thap hon 100mm, ding thép
tim S0mm dé dem.

+ Mat dat ciu dén phai co bién phip thodt nude cin thict, dac bict la & trong khu vue
hodng thd wt Lan, bidn phap nay phii lim that 101 Cong trinh ndy sau khi chita nghicng
did xdy dumg he thing thedt nude tian mal dit ciu dan, cho d&n nay chua thiy xudl hién su

cO ngdp nén.
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4. Hidu gua xur i

Thi cong chira nghiéng cho céng trinh niy dén nay da duoe hon 10 nam, cdt mang déu
rit dn dinh, cdu truc van hinh san xudt binh thuémg. Trong qué trinh chita nghiéng, kich
sang phia tdy qua 13mm, quan Iric ¢du true van hinh sau 13 ngay, 15mm ndy di dan héi
tra la.

B4y cd thd 1 nguyen nhin nhu dnh huimg ciia viée dim b 1ong déi vdi ném thép va dat
mong tromg Ao udt khaén cho lan chit it Thong qua mat s6 ¢ot lin wemg déi ity ¢ the
di¢u chinh dém vi dudmg ray dé dam bio cliu true lim vice hinh thutmg. Néu nghiéng lin
vuot qud gidi han an toin va st dung. phai chita nghiéng cho cot. Phitomg phip kich day Ii
phucmg phip twomg don thue thi.

1. Drng phacong phdp bom nude sita chiva si cd nghiéng nha o két cau bé téng-vay gach

1. Khii quit su co cong trinh

MOt ngdi nha (7 he tong-xay gach cao 18m (6 dng), sa d6 mat bang vir bo tri méng cou
nhur hinh 4.23. Di¢n iich xdy dung ctia ngdi nha nay 13 3.247m’, thidt k& chdng dong dat
cap K. sin 1 panel tng sudt trude, tedmg doc va ngang moi ting déu ¢d giang bé tdng o
thép. Cir hai gian a nai LEp gidap tuomg doc v tudmg ngang déu ¢d cot cdu tao. Mong Ta coc
nhdi b¢ tong, nén 14 hoang thd lan wdt, cae Lap dat bang phing. Tod nhad hoin cong vio
thing 11 nam 1987, thing 01 nam 1988 dua vao st dung. Thin gran dang chua liu, phat
hign nghidng v& hudmg bic, nhua hinh 4,24, tri 56 nghigng Idn nhat (rén mai 1a 1%6mm, v
qui mye 2.5.1.4 “Ti¢u chuan kidm dinh nhit ngay hiém” cia Bo Xay dung (GI13-86), vé
i s g1 han nghiéng 10m nhat cba cdng trinh xay dung khong duoe vaon quia tri <O gidni
han 0,7% , da thuge vio dién nhd nguy hicm, cin phai tién hinh xu 1i.

Vi nhi nghiéng khong déu, nhidu noi xudt hién vét ndt nhu tudmg ngang ting mai, wimg
doc v ngang phia bac tdng mdt va tdng (hi hai, (4o rong vét ndt Lém nhat khong vugt qui
Imm). Nhung tinh toin khai cua cong tinh vin ridl 101, gidng tudmg chua co vl ndt, k&t
ciu chi thé chura bi phi hoai, dién dé cho thay bién phip phing chang dong dit dimg trong
thict k& két efu, khi nhi lin khong déu. dd ¢ tie dung 101 trong vice dam bao tinh 1oin
khéi cua cOng trinh.
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2. Nguyén nhén sy ¢d

Nguyén nhan chl y&u lam cho cong trinh nghiéng 14 do quan Ii thi cong kém. Khi thi
cong, dudng thodt nudc gita don nguyén phia dong va don nguyén giia chua th6ng nhau.
Sau khi st dung ngoi nha, dudng 6ng thoit nude thim ra ngoai nén, gay nén 4m uét. Ngoi
ra, (thiét k& ciing c6 thi€u s6t, nhu nén cla ng6i nha ndy 1a hodng thé lin uét cdp H, chiéu
day 1a 12m, thi&t k& tuy da diing mdng coc, nhung chiéu dai coc chi 1a 7m, chua xuyén qua
toan b 16p hoang thd 4m ud, do d6 khong th ngan nglra &m udt cong trinh sau khi nén
ngap nudc. -

3. Thié&t k& phuong an xt Ii su ¢6

D¢ xdc dinh phuong dn chita nghidng clia tod nhd méng coc, ddu tién phii (im hiéu tinh
hinh thay déi clia dd 4m va h¢ s8 1Gn udt (wong déi cia nén cong trinh sau khi tham nude.
Dua vao tai licu khao sat, do 4m ctia hoang thé 1a 8,3~23%, he s6 Iin udt tuong doi 1A
0,0004~0,0898, vang chiu anh hudng cla thim nude tuong d6i 1on, hé s& tuong doi nhd, vi
vdy, ¢6 kha nang chiva nghiéng bing phudng phdp bom nudc.

Ti€p 46. tdng k&t kinh nghigm thi&t k& va thi ¢cong chita nghiéng thang loi bang phuong
phap bom nudc thi cong cho nha cé méng he va méng bang trén ndn hoang thd 1dn udt &
khu vuc nay trude kia, tién hanh so sdnh phuong phdp bom nudce va cdc phuong phdp chira
nghitng khic c6 kha nang sir dung. Két qua cho thdy phuong phip bom nudc (thi cong vin
1a phuong phdp t61 nhat chifa nghiéng nhd méng coc rén nén hoang thd lin udt, vi né
khong cdn thigt bi thi cong chuyén dung phdc tap va doi ngd ki thuat chuyén nghiép, chi
phi d€ stta chita cong trinh thap nhat, thi cong tuong d6i thuan loi. Nhung xét thiy & Trung
Qudc chua ¢6 thong bdo nhitng kinh nghiém thianh cong chira nghiéng nhd moéng coce bang
phuung phdp bom nudc thu céng, cung véi khi ding phuong phdp nay d& chira nghiéng,
phai dam bao mdt phia ca cic coc duge bom nude bang thi cong sau khi bom nude ¢ (hé
chim xudng theo yéu ciu cda thiét k& mot cach tuong doi déu dan, mdi ¢4 the dat duae
muc tidu chira nghiéng mong mudn. Vi vy, cin than trong doi véi phuong phap nay.

Khéng chd tot @0 ldn cla cdc coc nhu thd ndo 1a mot van dé rat kho khan. Thi cong khé
hon so vai nha méng be va mdng bang. Do dé dung phuong phiap bom nude chira nghidng
cong trinh méng coc ¢ tinh rai ro va tinh tham do nhdt dinh.

Sau khi trao ddi, da dua ra phuong 4n thi¢t k& chita nghidng. Phuong 4n ndy ydu ciu
bom nude (U (r xung quanh mdng coc, ddm bao giam tr G luc ma sit gita coc va dat,
khi&n cong trinh ¢6 thé lan déu & phia nam, tir d6 dat duge muc dich chita nghiéng cho
cOng trinh.

Cic budc thyc thi cu thé nhu sau:

- Buc chd tigp gidp gitta nén be tong va tudmg rong dng mot phia nam, khi mdng coc
ldn, luc cin ma nén be tong ¢ the sinh ra khi loai b 1dn cla méng coc. Bao bo dit day
khoang 100mm doc ddy dam dai méng coc o phia nam, tao nén khe hé o gitta dam dai coc
va dat, thuan lgi cho bidn dang ldn clia méng coc.”

- Bao he bom nude hinh chit nhat & mat dat hai phia tumg ngodi vt tumg trong phia
nam. Ddy hd & do sau 100mm dudi ddy 1dp dém be 1ong coa dam dai moéng coc. Mdi canh
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h8 bom nudc dai S00~600mm. DE gidm khdi lugng khoi phuc ranh hoi néng, ¢6 thé dao
diy ranh d€ bom nudc.

- MGi gian, hang ngay theo trinh ty nhat dinh ldn tuot bom nudc. DE an toan, mbi hé
bom nudc @ hai phia tudng doc ngoai mdi 14n bom 50kg; h& bom nudc cva hai phia tuomg
ngang trong, mdi lan bum 20~30kg. Sau ba ngdy bom nudc tam dimg, quan sit hai, ba
ngay, dong thdi didu et lugng bom nudce dua vao lugng nghiéng trd lai cia cong trinh va
tinh trang thay déi v&t ntt ctia khai tudng, bo tri hé bam nude nhu hinh 4.25.

- Sau khi bom nudc d€ cébng trinh
nghiéng rd lai, ndu d6 nghieng con lai

L 1.

nhd hon hoac gin bang 70% 18ng chiéu @
cao cua cong trinh, phai dimg bom nudc. - %
Quan sit ti&p 10~15 ngdy, néu luong H M A LR TS B L i L e
- g - . ., L I -0.-0.-..0-....'%01

nghiéng (rdy lai thay déi khong 1dn, c6 thé B S A A

. s nr e a s 825,], 825 17 % 1650 = 28050 825
1ap h& bom nude bang voi-dat ¢é a 1¢ 2:8 ++4 1

N _ R R _ x = 20700

chia Iop dam chat, dong thé ddm chat dét - 2 I 3
ddy didm dai phia nam, sta lai nén trong @
nha, rdinh hot néng  va  thoat nudc o )
ngodi nha. Hinh 4.25. Sodo b6 tri hé bom nioc

- N&u chita nghiéng theo cdch trén hi¢u qua khong t6t, ¢é the trong h§ bom nude dang
mdy dao dio hd bom mrdc ¢6 dudmg kinh 100mm sau 2~3m, dé giam luc ma st cia dat
phin dudi than coc, ting gia tri lugng chita nghiéng cia nha. Ngoai ra, con can dua vao
tinh hinh thue (€ diing cdc bign phép khic chita nghiéng (nhu phuong phdp gia tai o phia
ngoal tuomg doc phia nam).

- Dua vao tinh trang nit clia khéi tuong céng trinh sau khi chita nghiéng, ti€n hanh gia
¢ d6i véi khéi xay ndt nghiém trong. C6 thé dang phuong phip gia ¢§ nhu tudmg kep tim
be 16ng c6t thép hoac bom vira bé tong vao khe nit.

4. Thi cong bom nudc chita nghiéng va nhimg diéu can chii y

- Thanh 14p co c4u 18 chie chita nghiéng, x{ If nhimg van dé 1én trong qué trinh chita
nghi¢ng. Hinh thanh (6 thi cong hign trudmg, phu trdch cong vide bom nudc chita nghiéng.

- Binh phuong 4n thi cong, ti€n hanh ban giao ki thuat.

- L.Am 151 cong tac chudn bi thi cong, nhu cit ngudn nude cip trong nha, chon diém tiép
nudce chudn bi ¢cong cu dio, cdng cu bom nudc va dng cao su, thing bom nudc, mdy dao,
tim che mua hd bom nude phia ngoal nha va cdc dung cu do dac, dong thai ghi chép cdc
di¢m quan tric.

- Xéc dinh khu vye nit coa khéi tutmg can quan sdt, lam t8t cong tac ghi chiép.

- Ki€m tra todn bo tinh hinh thigt bi cap thodt nudc trong nha vd duding Sng ranh dudi
dat, xem ¢6 dap Ung yeu ciu thi cong hay khong. Kiém tra tinh trang déu coc phia nam,
fam 15 c6t thép ¢6 bi nhé khong va ghi chép day du.

- Bat didm quan trac ¢8 dinh (hinh 4.26), bg trf ngudi chuyén tradch quan trac, quan trac
su thay d6i do lGn va do nghiéng cla cong trinh, ghi chép day du.

- Dao hd bam nudc, xic dinh lugng bom nude moi ngay cua cdc ha.
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Hinh 4.26. Vi tri mdt bing diém quan tric  Hinh 4.27. D6 nghiéng sau khi bom nuGe (mm)

- Bom nudc nghiém tic theo yéu clu cia ngudi chi huy va trinh tr quy dinh. Viée bom
nudc bat dau tr 27-6-1990, bom nudc theo ca tir dong sang tay, cing tién hanh trong va
ngoai nha. Chi dinh ngudi chuyén ghi chép chi tiét lugng nude bom trong thai gian bom va
thoi gian thdm cia mdi ha, déng thoi mdi ngdy ding gid quy dinh quan sdt Iin mot lan.
Pén 30-6 da bom duge 21,3t nude, lam dimg bom, sau mdt ngay quan sat khong ¢6 hicn
tuong khédc thudng, tiép tuc bom nudc. HEn 4-7 khi bom dugc 49,7t, phia nam lin bat dau
¢6 su thay ddi tuong déi o rang, nhung do lin clia cac diém quan tric rdt khong cé quy
luat. Didu d6 ¢6 kha nang do sau khi bom nude cde coc da ¢6 su didu chinh noi hue. BE cdn
than, lai quan st sau mdt ngdy dimg bom, déng thdi dya vio su thay déi cta do lin tién
hanh diéu chinh thich ding lugng nudc hom, d& khang ché chit ché gid tri chia nghiéng
mdi ngay khong 1dn hon 2mm.

- Sau khi (i€p tuc bom nudc, cong trinh bat dau ldn déu dan ¢6 quy luat, déng thoi hoi
phuc theo yéu cdu chita nghiéng. B&En cudi thang 7. do do hin cde didm guan tric phia nam
tuong d6i nhanh, quy&t dinh tam dimg bom nude ddng thi quan trac thém, sau 10 ngay lai
tidp tuc bom nudc dén ngdy 19 thing &, gid ri chita nghicng dat 141 khoang 60mm. Do
nghieng lon nhat cta cong trinh 1A 123mm, da ip can vdi gid i do nghieng cho phép 1dn
nhat cla quy pham (CJ 13-85), tam dimg bom nude.

- Sau khi ngimg bom nude, quan tric t8¢ do bich dang mor phia caa nén khi bom nude,
t8¢ do bién dang thoi ki ddu sau khi ngimg bom nude twong d6i cham, sau 20 ngay di
tuong déi 8n dinh. B3 Idin va (ri 56 chita nghiéng cong don cta cdc giai doan nhua bang 4.2,
den 9.9, gid tri nghiéng 1in nhit cba cong trinh [@ T09mm, ddp dng yéu cau gquy pham,
quyct dinh khong 6&p tue bam nude nita (hinh 4.27).

5. Hidu qua va danh gia

Trong qud trinh chita aghieng phan ldu chidu rgng veét ndt van ¢d & khdi xay <6 xu
hudmg thu nho, khong xudt hicn vét nit mdi. Qua 54 ngiy thi cong bom nude chita
nghiéng, toan bo qua trinh thi cong cho thay bomy nude chita nghiéng da dat duge muce dich
mong mudn. D1 vdi bom nude chita nghiéng ¢6 thé ¢d nhimg ddnh gid dudi day:

- Nha méng coc dung bom nudc tha cong chita nghiéng phai khong ¢hd 16¢ dd chiia
nghiéng, c6 ging d¢ bidn dang cham vi déu, d& mdi ngdy chita nghiéng khong nén ldn hon
2mm, dong thoi phai dua vao (inh hinh cu (h¢ cta bién dang ludn luon dicu chinh lugng
nrde bom mdi ¢6 the dat duge muc dich du kién chita nghiéng, gid tri chita nghicng binh
quan hang ngdy cua cong trinh ndy 1 1,25mm, thip hon gid tri cha nghi¢ng binh quan
hang ngay cua nhi méng bang 2,91mm.
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Bing 4.2. Gia tri lun va chira neghiéng eomg dan coa cace giai doan bim nudc

Ngay Nuric bom Quan Iric lin cong don | Quan trac chita nghiéng vong don
_thing | eonpdin@ | A [ 8 [ ¢ | 0 A | B & T
27-6 0 () () 0 (} (1 ( ] {1
4-7 497 2 | -2 -4 - 6 0 v
5-7 544 -2 | -2 -4 4 O | 1
K-7 ¥2.2 -3 2 4 -7 4 7 (1 [
207 1477 -2 -1 - 2 {y i 4
| Al-7 1892 0 7 =24 -12 20 22 i) 24
Tam dimy
ER 1842 - -27 a7 -17 42 Eh 49 47
19-% 2100 -1R -249 -49 17 e 63 1) 59
Dimg
R 21040 24 | 60 | 87 17| e 1Y 74 7

- Luomg nude bom cong don chita nghigng cia cong tinh nay [ 210000 hon Tuong nued,
ham nhias mong bang 533,41, nguyén nhin [a pham vi anh huomge bom nude cha nhi midng
coc chu y&u Ia dat xune nanh than coc vé mot phia bam wrde, ma pham vi anh hudmy
ueny bom nuede nhia mong bang hremy don B (todn bg dat phia dudi phan ddy mang phia
hum nure) do do luong nude Hdu hao lom.

- Sau khi ngimg bom mirde, bicn dang ca mong nhil méng oc ¢d the Gn dinh il nhanh
B L vi dac tinh chiu lue coa nhd mong coe khie voi nhi mang bang. Bidn aang mang Toal
tecén cho y&u 1 do hire cdn ma sdr gida coe vic dat eay nén, hicn dang loai sau L do bién
dang nén cha dat Qua winh bidn dang ndy trmg don cham, ot gion iwong doi dad. do do
xae dhinh thin gian ngimg nuce rong gua iinh chita nghicny nhd mong coe phanr sem wi
vian dé udy.

Thi cong chita nghicng bing phucong phip bom nude thi cong thudn Lo, chi phi cong
trinh thip, dine duge sirdung rong rdh sau nay.

L 21tne piromy plicpy viam g sedt mang siee cluga s ed wghidng mor ngor nhie

L. Khil gqudt su eo cong uinh

Mot tod nha 8 1ang, kich thude san B 36m <« Tom, mon ki wic x4 ¥ ting khic oo kich
thuede sim B 31Tmo« 22m, han toienhd sin canh nhau, nh hinh 4,258,

Dira vaw tiu hidu khao sar dia chat, o day dade mat dit 2=3m cd dp ban, day khoang
2=5m. dang chay, thude dat mém ¢ tinh nén cao. 16 B nguyen nhan chu yéu gay nén hin
khong déu rdt Iém cha har tod nthds D Wap bime B Lap dit sétday Smo xudng ticp phia duad
Lo Idp i sét bain v Lp G sét bln ahe day 5,5~ 16m. Thict ke dung mong he. £ thie v
diy 2m d udn mat xa lbang ron da dam chia 1ap dam chat, Khi thi corg 1dng tha nan, d3
dordure ngdr nha phia y nghicng 1o ¢t 16e do lan binh quain 1 2.66mm/ongay. Thing 10
nam i khi thi cong ting thar bay, Jdo nghieng ting lén den 1%, xay dén tdng th tim, do
nghicng di phat tridn Wi 29, Cdac thict bi phu ¢ phiv uén hai nha da san nhauw
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Mot dem vi thi cong nhin thiu nhiém
vu gia b chita nghiéng ngdi nha ndy, Jdd $. ' i

b e I biaeic:m Y
- - - o Fd » .-H —--.-.._---_—_H | L b4
[an luot bom vira hod chat, hiv coc dao P ! 1t

ARy fo o3 : N [ N T :
tht cong, coc neo nén tinh v bam vira ": frapnia tay L‘f? p:z i,

. s =+ 5 R : s * ! : i
hod chit o phan dudi sdu ticn hanh gia ¢o .: N W) ding Fg‘ :
1 m ” 3 W =3 h a
sua chita ba lan. Tuy lam cho dit trong . :: % fi

P ot A K - - v 1 [

dd siu 7~8m dudi ban ddy aing, on dinh M S e,y oy
. . " . ) e 4 %
lin. nhung so sanh 4 nghiéng cha ngai a! ",

i o N A 4 - - - 1 fr
nhiv van trude lie gla co chia nghicng, 5 a4
khong giam chat nao. Do nghicng cia
hai tod nha viin vt qui rdl nhicu so v Hinh 4.28. Serdlo bo tri mat bang bi
tieu chudn nhi neuy hicm. LI Y ST

. Vien tam Jiy; 20 Huomg nghieng: 3 Mep
dao rinh: 4. LG gidm g suily S, Coc dao 16,

Chi y&u ddi v mong chua xu 10, e Nhit phiztay; b Nhi phia dong.
cing ¢ thd néi thidl k& xem xét chia can

2. Phan tich nguydn nhan

thian din d&n nghi¢ng lin,
3. Phiromg phdp xur 17 sy ca

Cong trinh ndy cudi cing dang phuvmg phip gram ng suit nén chita nghicng cho hai
toae nha. Toan bo cong tinh chia [am bon giar doan.

- bau nién chira nghicng so bd don v toi nha nghidng Idn nhar e khidn cho 5 coc neo
dio thu cong @1.2m « 12.45m & phin gitta cva nha phia dong cing ehim xudng (Hinh
428, mdi cay coc bo e 2 1D giim g sudl ddo san thém. Do phin iép gidp mang cla hai
tad nha phun vira hinh thainh mot [ip dém xi mang diay khodng vin méi, khicn cho khi chit
nghicng toi nhi phia dong lim cho 16d nhix phia Gy cung nghicng v& phia dong, phai dang
thit cong duc tach ron X mang & phan Len KEU gita hai ngoi nhic Chicu sau rinh dae
khodng 1,5~2m, saw da Khi Gep tue dao dat toi nhd phin dong, phat hign 1ép Jar xi mang &
trong rinh bi kéo nint, cho thay diay mong coa hai tod nhic da Gich ria, rianh dao da mang lai
hi¢u gua.

- X I moi dau coc, Trude da Lizn k&t nany ¢y eoe o e Khe gla cdochim nghidng v
doan vuon ta cha dim madng, muc dich coa nd [oneo Eun cho i, Nhimge frén thue @
Khong nhitng chua dan dinre mue dich, nguoe lai lam cho tod nha phia dong khong T
xuong duve, mang lai khd khan thém Khi dimg phiomg phip ndy chit nghiéng Vi vay, bo
di [ap cat 1ap il mat day coa dim dai v coc, khign cho coc khong dinh hudmg i chi
neghidng, thu duge hicu quad ahdt dinh.

- Mor dit 1oa nha phia tay. Khi G&n d0 suwa chita todc nhid phia dong chiim o, toa nhi
phia tay ba nf 16 dao dal.

- Hat todcnhi ciing dong thia chit nghic¢ng theo hai hinmg ngwse nhawe Sau K thie thi
aial doan thir ba, GEp dé ctmg ddng thin dae diat v dio xen kS hat phia didng tay. Lae nay.
miuee mne negdm phin ty di ndng 1en, ting hica qui chaa nghicng, xem du'my cong Lin
cia hinh 4290 Xi mang a1 trong rdnh gida hai tod nha sudl hicn mol sa w3, Khodne
ciach br Kéo ron 1ai 120mm.
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Hinh 4.29. theing cong quan piae diem de va toe do lin hink qudn
A. Ngay thing: 8. Néu dung thi cong: C. Chuan bi.
@ Ha ong; @ dio ddt. 3 Riit nude; @ DPao ranh: 1, 2,3, .. 7, diém do

4. Hieu qua va dinh gia

-Po lin: bo i toin bo 14 diém do. Quan hé gifta do lin cua diém do bon goc cna lod
nhia nghiéng nghiém trong (X5) voi thivi gian va toéc do 1Gn binh quéin cia toa nha nay
{AS/Ar) nhu hinh 4.29 Téc do Iin iyong gud trinh stra chita thuomg dudi 3mm/ngay. tri s6
lém nhat cua diém do 7 1a 405mm/ngay.

- Do chuyén vi vit nghiéng: bon goc tudng ngoai cua hai toa nhi dat 8 diém quan trac
nghieng. Bo tri 4 diém quan trac chuyén vi trong déi 1 ting 6 dén médi o hai toi nha. Khi
chita nghiéng xong, chuyén vi tromg déi gitta mdi da 161 47,5mm. Cic s6 liéu thue do cia
cie diem quan tric o bang 4.3,

- Phuong phip giam ing suidt nén 1a mot loai phuong phap xu i chita nghiéng hicu
quai, dau ur ity dam bdo an toin cho cong trinh vira ¢é co so 17 luan, vira duge thire tién
chimg minh.

- Phuong phip giam tng sudt nén khdce véi “phuong phip dio dat™ néi chung. Nguyen
tac dao dit cua nd 1a “dao dudi khong dao tén. dao mém khong diao cimg. dao ngoin khong
dao trong™, do d6 khiong nhimg chi ¢é thé chita nghiéng ¢6 khong ché, dam bio an toan két
cdu bén uén v mong, mi con ¢6 thé tién hinh thi cong trong tinh trang khong di chuyen
ma vin dam hao khong anh hudng t6i sinh hoat binh thuong cua moi ngudi. Pai vai o
nhiém vi ton hai mot truong xung quanh ciing it hon.

- Do ket can cong trinh vi lanh thie mong khong phin hop. chit dat cia nén lar thay do
nluéu, do do gram mg sudt nén phai tién hinh dua theo “phuong phip thi cong théng tin
hoa ™. BPreu dé co nglida 1a cong viée giim st do dac duge diea [én hang dédu.

- Bo nidy moe thi cong va tiinh tr cong nghé thi cong ma phuong phip giam ang sudt
nén nghién citu dé xudl co the hoan thanh chita nghiéng cong trinh mot cich tot dep.
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Do cong trinh niy di timg ding phuong phédp phut vita vi coc neo dé chita nghiéng,
ditu d6 dua dén kKho khan ri 1an cho thi cong chita nghiéng bang phuong phap niy, tanp
them luemg cong viée phu, kéo dai théi gian thi cong -5 thing. Tuy viy vin the hicn tinh
ning déng, do tin ¢ay 181 coa phuong phip niy (hinh 4.29, khi leong dae dat lon, ang do
lon, ngimg dao dat, do lin theo dd pidm di), thu duge k& gua ton dep, gidl quyct viin d¢

hd khan cho céng trinh chia nghiéng.

Bang 4.3. Po nghiéng cua cice dicm gquan trac

Hurdmp B nghieng b)a nghicng Bonghieny
Tén toa nha bidm do ngheng | rude Jue chita | i Khi hoan ESITUR PO
chi yeu nghicny ( %a) comg {%o) | hoan cong (%o))|
Tui nha Gow ding bav =W 2147 5.4% 442
phia dong Goc dong nam | /=W : h {5
Gioe tay hae =W 2047 a4 % 4.07
Gae tiy nam =W 20,51 n43 (05
Tod nha Goe dong b W) | 8,35 g2 487
[hia tily Gov dong nam | W=/ | =08 4.73 4,12
Gow iy hie Wy 657 117 1HA
G iy nam W=t i w73 AN S.62 |

Gl cha o tod nii trowg gt (rinh the céng dia bar dav nghieng, rof iadmg ngodi éo clioih ts
bitde, dev do mdt teomg ©d hinh cong. Trong da gic dong nam cda toa sl phia dong nghien: rog
nhiedt. DE tranh phaw devy ciia tdm tiemyg sau khy sta chita, Lim cho phan trén ngbiéng Ueo g
pertere lae, vt 16 bén A rat gap mneon diga toa i Ve sading, do des do sghieng con at van (e
doi deine nling san & ede corguan i quan v chuyen wa dednh sid cho plicp, dang thod cho i
dey nghiéng con lai khoug phai 1a dom vi thi cong khong 1€ sita chiva din,

IV, Dang plogong phiap ilao car sua chita sie cé nghicng wit ngoi aha beé tong - wach

1. Khit quat sured cong trinh

Mt thi rdn huyen ¢d har ngon nhi ki tde xa 4 tang k&t ciu be tong-gach, mat bang hinh
chif nhat, hudng bac nam. Trong dd dién tich xay dung cla mot ngéi nha 12 1000M . cao
14m, diing mong hing bé 1ong c6t thép ngang doc khép kine £20 tdng Lo nhat coa mang
bang 13 3.2m, nhd nhat 1a 1,5m, twomg ngang va lwdmg doc lign K& thinh indt khoi. O goc
Chuyan vt gian cdu thung <O ¢an tao bé thng cot thép, so dd mat biang nwhir hinh 4,20 Thic
ke mong doi hai dao xudng dudi mat dan ed 2,6m, thay doi dat trong pham vi 2m cich mal
tuemyg ngodi ddm chat phi mal Lap cit thd day 12m. Dién tich ngdi nhd ki 1 L 100,
tinh trang ndi chung giding nhau. Trong qud trinh thi cong v san Khi xay dung xong ha
ngdi nhi nay 10dn b mong lin xudng v xudt hicn in khong déu. Cong trinh nghidng &
phia bic, do nghicng Idn nhdt 8o i LRSY di chidnh lan o nhae coa mong B 15 2em
thudmg biac nam), di lam cho phia dudi cira 56 dau phia dong va phia tay cia tidng ba, ting
ban vd maot phin tudmg x4y xual hién cde v& nit nghiéng, ca hidt san ed w8t nidt 457, dnh
hir'mg nghiém (rong t& an toan cho ngui o,

2. Phin tich nguyé&n nhin s co vi chon phuong dnoxar i

Dua viio didu tra va khio sdt, nguyén nhiin chi yéu gay nén s ¢ cong tinh L
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- Chidu day déi dit khéng du la nguyén nhan true 1iép din dén lin toan bo. Thi cong 1dp
dém cal thd khong phd hgp yéu cdu cia thidt k&, chidu day chi cé 0,8~1,0m (thidt k& ytu
cdu 1,20m). Bd chat dap cat cong khong déu, lam ting bidn dang tuomg d6i cia nén.

- Tim cua hinh dang céng trinh khéng N
ring hop v trong 1dam. Trong tim 1¢ch @ l
vé phia bac, sinh ra md men léch 1am

tuong d6i 10n (khoang 5.000kN.m), khi¢n
cho sinh 1o d6 chénh lom nhdt cua hee nén

2
&
3 2| 21
ddy mong 1 30kN/m°, gdy nén ldan 3l ¥t — ——
khéng déu rat 1o rét. g '
- H¢ théng thodt nude khong tot, muc
nude ngdm qué cao, didu d6 déu 1a nhimg 00 4000 g 4 4000 o 1120
nhan t& khong lgi dé1 vén mong trong lac 14500 .L
thi cong va sau khi thi cong.
Vi d) cing todn khdi cha coéng trinh Hinh 4.30. So dé mt bang

twvong déi t6t, dd 1a tién d& ca bin thuc thi an toan ki thult chita nghiéng. Pdy mdng diing
phuong dn xir 1i d6i dit, do 1 didu kicn 141 y&u cha vice x(r i dbo dar

Chinh vi vy, quyét dinh dung “phuong phap dao cat chita nghiéng”, la phuaug phip
dao lap dém cat dudi ddy mang, loi dung Irong lugmg ban than ngdi nha dua vé vi tri i,

3. Chudn bi va thuc thi chita nghiéng

- Quan trac: trudre lae thr eong va wong lic thi eong, ding cic phuong phip dudi day
tidn hanh quan rac doi v ngdi nhi, d& kiém tra thuan loi, dié. chinh khéing ¢h¢é lume
dao cat cu thé o mdi mon bude.

+ Treo qud rol <f tai bon goc Ldn cia cong trinh va & gilta tudng ngoai hudng bac nam,
quan trac do nghiéng.

+ Dung thuy chufin lip mot dusmye ngang trén tuémg ngoai coa cong trinh, Jam duimg
chudn trude khi dao cit, déng thevi diing khéng chd thay doi thang hing khi chita nghicng.

+ (J phia trong timg ngoai tang dudi hoac & gée 1dn phia ngoai dat 6ng thong nhau do
thang bang bd sung, d& ludn quan trac duce do 1an bang may thuy chudn,

+ Dimg thude do ngang do gde nghidng cda sin.

Hang ngay ding iy hai Lin trade khi bt ddu vie sau khi hét ca, ding thuy chudn quan
trac toan dién lugmg ldn cha tat ca tdmg cOt va dd nghiéng qua roi ca cée pde ldm. mitc
nude coa cac Gng thong nhau, dong thai ghi chép lai.

- Bao: dio ¢ha y&u thue hién & phiv nam (phia lin co ). Vach mai doan ¢d Khoidng
cach khodng Im uén méng bang theo hudng dudmg true (hinh 4.31)0 lay maéng biang hoi
phus thang bang lam nguyén tac, dong thai tinh ting kKhoi lugng dio cat dudi méi doan.
M&i doyn dao theo trinh o cach doan tr cao d&n thip. Chidu sau dio ¢ mdi lan khong
duge qua im, khodang mudi chu ki dao xong. MAi chu ki tudn hodn khéing chd khoang 23
ngay. Khi dao, cin dao wr hai phia bin ddy mdng bang dio vao trong, ding rinh cal hoac
dng thép (thanh thép) cam vao. MAi Tin can déu dan, phai chd y mat day cia tam day
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mong khonge duge tdhig hoin toan hoae dio thimh maot hoe, d¢ iminh mong vi tap tung g
sudit ma lan dor ngot dan dén phd hoai. Péng thin nén chii y dadm bao cdc true moéng lan
déu dan theo 1 1E tuyén tnh, ¢f gang trdnh 10in bo k&t cdu do phin lye méng khong déu
ma <inh ra md men oon hoge md men vim gua lon.

Qua chita nghicng nhu wen, khi do

nghiéng cha cong trinh phu hop el il a0 cal W nan ph 3

Himn dang mat cat
' hwierg van reng

cho phép cua quy pham thict k& nén ‘

(0.25% ~030%0. 1 ngimg dao. Lo i N
rhing dirdn mong sau kb dho phad 1ap ‘
bang did nhd, dong then lod dunge trong

leme nhi nén nén, HIp tue hdi phue v
vl

Dwantg phar cach

oy ol elan

. 1w gud v dinh g

Phin tich tir so licu quan rae dio
chita nghicng xong. do nehicng caa Hinh S.300 Soedos phany ol sk thi cong
come trinh tir 185% sua nhd hon 0.3% (phit hop do nghicéng quy dinh cha guy pham), hicu
Uit tal 1 e Quan sdt vE i didn biang @iy nhdp, phiat hién ngodn nhi san khi dicu chinh.
vel it khong nhitie khong phil tridn., mia mot <a con khép Tar Tie sun khi bac dau cong
viee chita nghicny, cho dén nay khong thay har ngdi nhd nay tép tue nghicng, £1¢u do ndoi
I2n rang phuang phidp thi cong nay da thimh cong. Thai gian thy cong caa phirong phap
“dao cit chia nehicng™ chia thinh 12 va 7 neay. Tong chi phi chita nghiéng vie sua chita 65
nedn nhan dive @, chico 16359 thag chi phi cta hat neoi nhi

NI coe dee 1o v b s ed e Khing dens crie sndng o gian iy

1. Khifi quit sy co cong inh

Mot cong trinh phin xic'nig sunphat amin caa mor nhi may gom ba bd phin: sain wuat.
kho thimh phiam v mat bang thaet bi iron. Bo phan san xudit sunphat anun F ket cau khung
ha 1ony eol thep bon B, e marn dan d&n nain 1 12.5m, Kho thimh pham L gion s be
g O thép mot tng can 9.65m. uong do dg

maot can rge 3kicn dam done Thict b teon dat o

@
mal hang ngoii i (hinh 4.32) @-——(P—-

G‘

Lep mad khu gian xuvmg T Lip dar hiro co H | 5 | | |

e

Jdiy O50m. Lap thir hai thude ki thi e <&t hong

tich, mau dd sam, né chunge o tang thin cang

déog cd bict O trang that deo hoae cing, phia teén ' = 1

hot wd, Jdoam King theo cludu siu, ¢ 1 soi

cudi, thuoe s80ndén Eporung hinhe Lap dat day

IR=253m, phin én w3 mie phat wign. Nén da Flinli 4,32, B 10d st being witin
did voi phong hod vt vi phong hod 1 thuoe K VO SOl ki
ther i, cd bict phonge hod manh, ¢8 hange dong., L Riinh e hing 20 Ranh thoat nuo;

JLIC"H)_‘, Linh IhlIl-'fll:c: I3 0200, Dl ST l\ll.Tl 3. Khioo thinh |)h.|m: 40 Cuonge diogn

) . R sunphat aming 5. Ba non,
due chit rén, cong doan san xudl sunphat amin
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thi¢t k& thimh mang doc Lap bé tong ¢ot thép, dicn tich day mdng 1h oo kich thaoe 3.2

3.6m1, chaon sau 1.5m. Kho thinh ph{m] L-ﬁ“g [0 mang dl:‘u' L:I|} b Tong ol 1|‘h:'|3. Lich thudre
Jiy mong 1 2.5 =« 2. 7m chon sau 1dm

San Khi xay dung xong dia vivo sdn xudn, phian hicn Tin Khong déu khicn cho dudme ray
cuu cdu rue hién dang nghiem tong. cau trge khong van hinh duce, may quat gio chuyen
sunphat amin cua tang et by nghodng, mong grap mot phia et e A thap oo, cong
inh khung bon 1dug cua bo phan sunphit amin nghicng theo phia cot troe A tphia thict by
tron), Hudmy minde chiy coa sim cie tang theo thict k& chay we A sang 8. nhimg do toe A
i nbhicu, true 8 Wan i, did tam thay doi hadng oude chay én mat cdae san, o thanh chay
1 true B sang true A, thict bicang bt hin v cae mae Jo Khide nhaue Theo quan trag, Jo lan
lom nhat coa ming cor Lo lut B 151 8mm vac 98 ¥mm. Do néa lan khong d&u, khicn cho
do nehicng Lo nhdt hidme doc v neange caa khung han tang sunphat ann lan oot 1a
F40mm va 217, dO chénh lan d8 vieot qua gid o cho phép (hinh 4.33).

2. Phan tich nguydn nhin

- Nén diat chong bin v ranh mnie
hin neoin nhie cia e A [ tren lip (P ©) @;\@ a»

Jdar Lap hd mdng cot Do chat laomg dal

dap Rdm, trone qua trinh lap dat Lo by
cau biinh han 5 100 nén hong viieh rinh
vi mot phan nén dan sau suovide dé
Khong sra chia di doa vao sin xual | _
Bdong than rdnh thoar mede bi lap Kin, '

nude dong tronge ranh, Bim cho dan bo —l\u th
phan muve thati san xudt v mede i

thim xuong khién cho vét ndt khong

neimy phit ricn, hicn unmg tham ciing 16 5 d‘h
neay cang tang [an. i B

Do ranh thodt mrde v dime Gne [
thodt e han thucmg xuyén bi tae, im Ll
cho e taa sim tromg nha, mnde mi i : :
Fdn mdi v mat dats nude than cia sin 0] o DO
kil Lochdy vaio mat bang ndy lthn ; .r
neoar ranh, chay vio mat dan chua duoe o
ip mid tham xudng nén. Qua nhicu
|13;:1}', diat nén neap trong murce hin axit Hin 433, Sevclo sy cot b va Koo
sulphuric Tam dat =80 mdm hod viv xiam - Do lan el mong cOL iy en 3 tmm
thire. 1 dd dan dén mong cat tuyén A LB T coa mang ol luycn A pmm;

. .. : . : § i e SOndo e hieny et tuyen dows
Khong nedang Tan xuong. Bong thi E o > :

5 . e , _ L dl. Seedonghieng el tuyen ngang.

mong cOl true -0 nam o para b Jdin

chmay leon, mrde ban axit sulphuric thiam vao nhicn nhat do do do Lan cing Lmonhar
Ehao sat dia char va nghicn cdo phan tich trong phimg anh huong coa nude han axil

stulphuric toge Uep dai vai dar nén cho thay: do e dong xam thire caa nade han axat dai

203



van ddt sét da, trong khu vae khong b xam thire cha axit, do ptl cta nuée dong phia irén
dar sét hdng 14 6,8, gdn v trung tinh. Ham luong 1on duong axit sulphuric & khu vie ¢o
nude bin chay vao ting rdt nhanh, dd pH & ving axil xam thuc nghiém trong giam rat
nhanh xudng 1.95 Thi nghiém hod hoc cho thay, him lugng mudi hod tan trong dat sét do
o khu viee khong co xam thue axit ehi ¢d 0,013%, ma & ving 6 xam thue axit 1a 0819,
tang hon mdy chuc ldn. Tic déng xdm thue hod hoe coa dung dich axit 1am hod tan céc
chat oxy hod tu do nhu Fe.0, ALO; trong dit sét hing, méit do dat sét hong giam di, 46
rong tang lén. tdc dung déng keo cha cde chdt 6xy hod giam xudng. Thi nghiém cho thay,
nudre v dung dich axit thiim cing Idn, thid gian cang dai, mite dd 1an cang ldn.
3. Bi¢n phap xur li

Béi vai van dé nude mat va nude bdn axit sulphuric thim vio ddt nén, lam ching b
mém hod vit xam thue, sie chiu tai va no oy dun nén lan giam xuong vai mare o dm, hiu qua
tir d6 18 cong triinh lin khong déu, ¢it ddm cia Khung bdn 1ang xudt ién vét nd, khai
leomg nat, da dang ciac bign phip sau day;

- K& cdu khung bin tang cba bd phin sunphat amin @ vio gitta sin b thict bi tron, do
nude bin axit khoi diat bi mém hod v xam thye nghiém trong nhét. lin vd lin khong déu
cting lén nhat. Vi viy, d¢ ngan chan nha xudmg 6ép tue hin, dung phucmg dn xit i coc nhdi
ddo thd cong v thém ddm &y d& dd mong ¢t ca (hinh 4.24). Coc nhdi dao thi cong dat
trén nén da vi ngam siau vio nén dd 500mm. BE dam bao ddm dd gan chat vio cot co va
mong oo, san khi duc xim va rira sach mat k& hgp cua col e v mong ot rai 1dp vira cit
Xi mang mic cao, Ngoai ra, chon c6t thép neo trong ming cot ci 0 ting lue k&t hop v
didm dd. Dim dd va coc nhol dung be tong chiu axit. c6t Licu 13 da granit. hé mat dam dua
vd hd phan khimg ¢d 1dp bao vé tén ddu coc quét mot 1ap bi tum.

- Sau khi thr eong xong coe nhdn va dam dé, chia g 1ap dam chat dat lap sung quanh
mong dam bao yéu cian chat lugng, sau dd thi ¢cong miat bang trong phong, dong thii nén
hinh x{r li chdng xam thu,

;I
1
™ ooouloo o _/
= 5 ~~ — — = -
| ‘ i Il
: 2 } "o«
' . !
| B n i e it e e e o B
Hink .34, So o plueeng an sgia o Hinh 4.35. B oo ot b gicn: — him

I. Diam dua; 2. Mong ¢t cu;

. e :
vl neludne ning
1. Coce nhdi dae tha cong,

. Mong bé: 20 Gicng chim €2.25m (7 gicng):
30 B¢ quan trac xay gach; 4. Nhi & a0 s
5. Nha s 2.
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- Tang cudng quan Ii san xuat, khéng ch& axit sulphuric b6c hoi rd 11 va tran ra, ngan
ngira nén ngodi nha c6 nude bdn chiy khap noi. Ngin ngira bit tac ranh thodt nudc va rinh
nudc thii, ddm bao khong tac suft ngy dém.

4. Hiéu qua va danh gid

Tai lidu quan trac ldn cho thdy, toan bo ¢éng trinh phan xudng sau khi xu 1i di di vao 6n
dinh, chdng minh bién phap xir li trén 1a thang 1gi.

VI. Dung phuong phdp giéng chim chita nghiéng sva chita su c6 nha o bi nghiéng

1. Khai qudt c¢ong trinh va su ¢d

M6t nha & nghieng vé huéng nam 19,02¢cm (hinh 4.35). Bi ting chita nghiéng bang
phuong phap chat 115t tai  phia bic, t6c d chita nghiéng 13 0,65~0,66mm/ngay. téc d6
qué cham, khéng i tudng, sau d6 chuyén dung phuong phép giéng chim chita nghiéng dé
xu li.

2. Nguyen I cta phuong phap gi€ng chim chira nghiéng

Nha xay trén nén mém déu s€ bi lan. Do dit ndn phan bd khong tuyét 461 déu, dua vao
khoan tham do ciing chi ¢é thé tit mdy di€m nhan bict finh trang d4t clia nén, khéng thé
trdnh duge vide khong ludng trude. KEt cdu bén trén cling ¢6 cdce tinh trang thay déi. Cong
trinh xay trudc va cOng trinh xay sau cling anh hudng 14n nhau. Nhing cdi d6 lam cho mat
phin ¢ong trinh sau khi x4y dung xong sinh ra lin qud lén hodc lin khong déu. Ding
gi€ng chim chita nghi¢ng c¢6 thé lygi dung day du thim cla dat sét mém bio hod, dong thai
con ¢6 thé 1am bo phan duéi clta méng chay déo.

Phuong phdp cu thé 12 b6 tri mot day giéng chim nhd xiy gach (cing ¢d the bhing vit
lidu khac) slu vao Idp datl sét mém bio hoa doc canh méng, tao ra diu ki¢n thong thodng
c6 thé ép d4t sang bén canh. Nhung loai thong thodng ndy ¢d gidi han, né cho tuyén dudng
ma hat dat chiy sang bén canh tuong d6i quanh co. Nhu vay ¢6 thé khién cho qué trinh hin
cudng bdc phat trién mot cadch cham chap, dé khong ché, déng thoi ¢é thé ddm bio chac
chan nén khéng roi vio giai doan phd hoai. Bong thdi cling ¢6 thé rit nude bang giéng
chim, 1am cho dudi tac dong cta dp luc phy thém, mdng sinh ra hai tdc dong:

+ Bi&n dang b&n: dat <ét ngdp nudce cta ddy méng khi gap dong chay hén s¢ chay vao
trong giéng;

+ Bi&n dang ding: nudce khe rdng hé gdp nude bi hit di, luc noi cta dat giam, 1am tang
nén 1dn cla dat nén.

3. Bac didm cau tao va phuong phdp thi cong bing gi€ng chim chita nghiéng

- La vich gidng cha gigng chim bio vé& k& cdu khi chim, 10dn bo ndi luc génh chiv ¢6
lien quan dé&n viée chim, vi vay, giéng chim hinh tron 1a hop If nhat.

- Chin gi®ng ma trong lugng cha gidng chim truyén vao dat con ¢6 thé bao v¢ k&t cau
h&n trén giéng chim, d¢ trong qua trinh chim khong bi phi hoai do cde vat cin tedr, nd 1a ho
phan cat rdi cta gidng chim dai véi dat, khi dao dit, thic diy chim xvAng cha gidng chim
(hinh 4.36).

- Cha nghieng bdn xung quanh vach giéng chim, phia trén va phia dudi déu bs i 18
din nude, dé ha muc nude ngam dudi diy mong.
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- Gigng chim Khong Tam kin ddy. neng qui trinh rat e Bime cho nén dud mone il
durdn tie dong caadp e pho thém, sinh o lea bico phia bang Eime cho dide meme chay tran
vao trong gicng, L Gép e dao.

- Kich thtde et gizng chimy dam Bido mat neadi oo 1he thao e trong. gicng L dunde,
dudmg Kinh ndi ching khodne 1.50m.

SVt Licu gicng chimy do dicu kicen comg cap val e va dicu kign thi cong quyat dinh, ndi
chung vich gidnge xay bang gach dae <0 MUTO, wita x mang-cat 1z 20 teat bang i ad
mang-ciat |20 Trong khaw xay <O ha i dan thép ngang. chin giéng dimg ket can be 1ong
cat thép C28 ding thep dimg Bidn RS v vich gicng thionh mot kKhio.

- Chidu cao viich gidng xdc dinh theo dida kién thi cong. Chidu cao mai doan non chune
Khong qua Sme Sau Khi cucmy do gidng chime dar 70040 vira vl pudre v dio dan, B cho
gidng chim chim déu xuong.

- Suu khi chiti nghidog dén mide do yéu ciu, ¢6 thd dang dan dém chat gidng chim.

4. Nhimg dicu ciin chd ¥ khi thi cong gidng chim
chira nghicng

- Trong qud winh ha gicng chim, Jd& giam lugng s
nudc vao rong gidng, cai thién didu kicn dao da, ]
duemy Jan nde coa viteh gicng phan tam thin ditg it *
vob cat 122 bit king ki gidng chim ha 131 do siu thict 3
k& mai mi ra.

» . . _ =

- ¢ can thien dicn kign thr comg, noi chung dou tuén @

dao sdu khoding Tmooudi do he tong oot thép chan
gicng chim.

240
\
T—

- Trong gud trinh ha gidng chim can chi y hamyg
nudte thii va chidu cao dal yéu diang 1&n tiong gidng, d¢

rdnh chim dot ngdt hoae vach gidng hi nphicng. Hinh 4.36. Ciie i gieng chin

- 13¢ nean ngim gidng chim chim xudng dot ngar,. 1o Gach T00#0 v si mang-cil
122 20 hial vita xa nung cal  grad
3, Bt 10 didn e 60 < 6L phia
ten va phia dign sung quanh (8 10
- Can kip thin Tam ot cong tie ghy chép v phin tich  pgang, chi¢u dimg 6 hing pachi;
ha ging. dung phuung phap chinh xdc dé chi duo chita 4. Thép treo 4120 50 Cot thep
nehicng, dong thdi quan sdt tinh hinh mat dal xung  ngang D6 @ LOOO: 6. Phia trén v
quanh vi tinh trang nd cia cone tinh, d& rdnh xay ra - phia didi 3871200 g 2636, dai
sir ¢ khong lutmg trude. thép 236 @ 150.

cidng chim ding trong nén ¢al y&u, chin gicny thuimy
Lam day bang L uong dai 1ot

- Chita nghidng trong nén dat yéu, phai rat cin than vin 98 16c do ha chim. Neu hon wem
nhe, ¢ dem B cho cong tinh nhimg hau quid kKhong utmg e, theo kih nghiém thue
T s i T y - - .
nci, da lun mot ngay khong ndo Lo hon Smm.

- Chidu sau ddy gigng chim phai <hedi Wp il seu khodng Tome Chan gicug chim phii
nam trong pham vi goe mad rong dO cang diy mong cong tinhe Khoang cich gada b
prong vung can khong ¢hd, néu khodng cich gidng 1, thi gicng phis tang chidu sin.
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- Trong qud 1rinh ch@ta nghiéng phai kip thai loai bo dat y&u tran vao trong giéng, néu
khong, do 1an s& fam giam rat nhiéo. Phat cha v tinh trang n®t va hudng ndf irén mat dit,
dé tranh 1am gi€ng nghidng vi chim dot ngdt.

5. Thuc thi phbuong phip chia nghi¢ng bang ¢ing chim

V& phia bac ngoi nhi bo tei 7 gichg chim d¢ chita nghiéng (hinh 4.35). Cich mat dat
L8m & tuimg phia bic bd i 3 mia do, d8 khong chd lugng 1dn chim clla cée gial doan
chta nghié¢ng. Cach tudng ngoii phia bic cla ngdi nbd khodng 18m, b8 trf mot tram quan
tric, ding may thuy chuan quan sit 1dn chim theo ba mia do. Mdi ngay theo ding thii
gian quy dinh quan tric hai lin, dong thdi du kidn (3¢ do chim 1dn 1¢n nhat khong che
khong virgt qué pham vi Smm mdi ngay. Trong thuc (& do, ¢hi ¢ mot chd mdt ngay dém
lan ¢him 7,5mm, nhung dén ngay thit hai dé chim ldn di giam khoang 2,5mm trong mot
ngay dém. Thuc t& cho thdy tinh co hep lat clia lan vt r3 rét.

Phat khong ch& nghiem ngdl phuong phap va trinh tu dao gicng, noi chung ho ot hai
gigng mat 16, At ca bon (6. TS mot dong thai dao gieng 1 va gigng 7, t6 hai dong thai ddo
gidng 2 vi gifng 6, t6 ba ddng thii ddo gicng 3 vh gicne S, cudi cung dao giéng 4, mi
giéng chia dio 3 lan.

BPau ticn 0 mdi vi bl gidng chim. bit diau ddo 1 phis mit ngodi dén ddy méng bang.
déng thai d6 be (6ng ¢t thép chan gighg, vira bio dudng, vira xay vich giéng. Khoang thai
gian hai tuan, xay xong vich gi@ng. Cing ngdy (i¢n hanh thi cong ha gicng. Lic ndy chan
gi€ng chim 0 viwo ¢Ot cao dd -2,6m. Sau do trong gidng chim cing vai tinh tu nhu vay bt
dau dao xudng 1an thi nhat.

Trong qua trinh thi cong ha gicng chim. (inh trang cdc giéng khic nhau, ¢d giéng vira
dao dat ben trong gicng vira ha chim, ¢ gi€ng phii dao sau 10~20h, gi€ng chim mdi i 1
ha xudng. Do dia hinh khic nhau, phan (g ciing khic nhau, nhu gidng s6 7 ¢ phia 1dy nha
¢ mat song nho, trong qué trinh dao dat ha gidng, lugng bom nude trong gicng tuong d8i
nhicu, khi chim xudng -4.9m, phdt hi¢n lan chim cudng bifc cla nha téi 7,5mm/ngady. Hao
dat trude sau 14t ¢a 20 ngay. Khi gidng chim dio (& -3,8~4.2m, chan gicng chim d38 ngap
vao Idp dat y&u khoang Tm. Trong 6 ngdy 16c do chia nghiéng binh quan la
2,07~1,77mm/ngay, tdc dung chita nghiéng bang ¢ing chim da rd rang.

Sau kbt dao t& -4.6~5.1m, trong 11 ngdy t6c dd chira nghieéng binh quan la
2,72~2,84mm/ngay, gap hon lan chita nghiéng bing gia tii don thuin, 16¢ do chita nghicng
binh quan ngay [dn nhat 13 3 8Smm/ngdy.

VAL Diing cde phicong phap khae chita s co nha nehiéng do liy mong

1. Khii quit sucd cong trinh

Mét khu nha & thuée Nam Kinh cé téng dién tich 12 580.000 mét vuong, trong dé ¢é
279 nhi nhiéu tang, dién tich xay dung 12 510.000 mét vuéng, téng dau tur 0,17 ti nhan dan
(& Phin 1dn tinh to xu 1nén méng 1 dio md rong — 1dp dém cdt 8 (0,6~1,0m) —
mdng hd toan khdi > gde tdm sin ong. Chng ¢6 dimg coe ahot ha drg bing chadn dong,
phuang phap (rdon xi mang d dudi sau va coc nén chat nhu coc voi, coc da dam —-» mdng be
—» gic 1am sdn rdng. Sau khi thi cdng st dung duye nita nam, 1ién tue xudt hicn nha lin va
1an khong déu. khién cho khai twdme ¢6 hidn frong md v nghicog, vin toan bo ngdi nhi.
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Qua diéu tra, kiém tra cho thay, ¢6 75 ngdi nha nghiéng, chiém 26,88%.

2. Phan tich nguyen nhan

Pit nén chi y&u & khu vue ndy 1a dit 4 sét c§ bun mdi trdm tich, phan bg tuong déi
ddng diu, chidu sau khodng 40m, chi tidu tinh nang vat Ii nhu bang 4.4.

Loai dat ndy thudc 16p dit y&u, ¢ nhimg dic tinh duéi day: do im (W > W,), do réng
lon (e 2 1), tinh nén lin cao (Q, 2 SMPa!), kha ning chiu tai thap (f,.J < 80kN/m"), tinh
thdm nhd (K = 10°~10"cm/s). Do d4t y&u c6 mo dun nén lin nhd (Eg < 4MPa), tinh thim
nho, dp luc nude khe rbng trong dat tieu tin cham, thdi gian c6 két 1dn dai, khién cho cong
trinh khéng chi lin nhidu thi ki ddu, ma thai Ki cu6i cing hin nhidu, 46 lin tang theo su
gia tai ddn din, thoi gian can thiét d& 6n dinh thudng 1a 3 nam trd 1&n.

Bang 4.4. Chi tiéu co hoc vat li caa dit nén hién truomg (16p do mong)

Chi ucu Gia (11 binh quin Pham v gia tri Sa mau Chénh 1ech miu
W (%) 39,6 34~38 108 3.1
y (g/em’) 1.80 1.75~1,87 108 0,035
e 1,10 1,33~0,96 108 0,084
1, t5 11~18 108 1.3
I, .25 0,98~1,70 108 0,20
E, (MPa) 32 2,6~5.5 92 6,6
C (MPa) 8 x 107 2,4 % 107~3 x 107 56 0,05
@ 220 15°~28° 50 50

Thong qua quan tric thi nghiém cho thay, nguyén nhin chu y&u khién cong trinh va
madng nghténg la:

- DAt cha nén 4 sét lan bilin kém. Tinh nang co hoc vat Ii cha cing mot 16p dat chénh
lech nhau rat nhidu. K& qud xuyén tinh cho thdy, gid tnn P khéng 6n dinh, chénh léch
nhau 1dn nhat gap hai Jan. Nhan thac khong ddy dd chda ngudi thict k& dai véi dac tinh nay
cua dat y&u la mot trong nhidng nguydn nhan chi y&u giy nén nghiéng nha.

- Trong 1Am tai trong k&t cAu bén trén cla ngot nha 1éch qud xa vai tim tim ban ddy
maéng. C6 k&t cau, phia tdi trong tuong doi 1dn ma chiéu dai cdnh tay don vuon ra ngoai
méng be nguge lai lai nho, 1am tang thém tai trong 1&ch tAm cda tdm ddy moéng, lam tang
chénh léch lin khong déu.

- Sau khi xdc dinh chidu sau chon méng, chénh 1¢ch ¢8t cao dd cha mat dit ca rét 1o,
khién cho chidu sau d4t 14p mdéng hat bén ngoii nha ciia toan bd tim ban mdng chénh 1¢ch
nhau cang 18n, ¢6 chd tham chi trén 2m, 1am tang (hém tai rong 1&ch tam phu thém ciia
tdm ban ddy.

- Mat diing va mat bang cia cong trinh déu cao thap 1&ch nhau ¢d hai hudng dai va
ngdn lam cho tai trong két cdu hgn trén phdn bd khong déu, 1am cho cong trinh cang lin
khong dcu.
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- Mat bang ngoi nha bé cuc khong hop 1. Nhur nha qud dai, & giira bg tri khe Iin gitta
hai tudng, 1am tang sy triing lap cla dng suat phu thém dudi tdm day tang lén, lam lan
qué 1dn & ché khe lin, nha nghiéng doc theo khe lin, lam cho dinh khéi tudng va cham
nhau nut ra.

- Chiéu dai coc day dac & dudi cling mot cong trinh khong bing nhau, 1am ting thém do
chénh léch cia cac dic tinh cuong do, bién dang cha dat yéu sau khi ép, nén, rung.

- Trinh tu va phuong phép thi cong khong thod ddng. Cic tang cua nha khéng thi cong
dong bo, hodc dat yéu phai déi va vat liéu xay dung x€p gin bén canh hé méng (dm ddy,
gay nén tai trong léch tAm nhan tao.

- L6ép dém cét da qua day (16n hon 2m), khong ddm chat theo ting 16p, do chat khong
déng déu.

Trong qua trinh thi cong, mot phan dit nguyén thé bi xdo dong, 1am giam cudng do
chéng cat. Bom rdt nuée cuc bo 1hdi gian dai, do muc nudc xudng thap gay nén lin khong
déu cho nha.

Chat luong thao tdc thi cong cua céac loai coc ép khdc nhau qué 16n, chat lugng vat liéu
thap, hién trgng dit coc, duong kinh thu ngét nghiém trong, khoang cich coc qua day, thai
gian ngimg thi cong gitta céc coc gin nhau qua ngin gay nén ép ngang clla coc 1am trude
déi véi coc lam sau.

- Trong mia mua hé méng ngdp nudc lau ngdy, lam cho dat yéu dudi tdm ddy bi xdp
cuc bo, mém ho4, 1am cho cudng do nén khong dAw.

3. Phuong phdp gia c¢d chita nghiéng

- Phuong phap chit tai ha mifc nudc: trén tdm sin rong cha phia tdng trét nha s6 8 lin
twong doi it, dung cdc khéi gach chat tai trén 300t, wéc khoang 1/15 toan bé tai trong cia
ngéi nha. Hiéu qua chira nghiérig tuy khong 18 rét, nhung cé thé giam va khéng ché tdc do
phdt trién do nghiéng ciia ng6i nha. Pio giéng ditng hidt nudc déi vi cong trinti ma do Iin,
twong ddi nho, giam muc nude ngdm. Vi hé s6 tham cua dat nho, [ugng hat nude va luong
nude tran vao nho, hinh thanh duong cong dong thim ha xudng cham, bdn kinh anh huang
nho, hiéu qua khong rd rét.

- Pharong phép nén tinh coc: d6 nghiéng 16n nhdt cua ngéi nha s6 1 1a 29cm. Hai doan
trude sau clia mat bang céng trinh ndy léch nhau 2m, & giita bd tri khe 1dn giita hai twong,
duong cong ldn cda toan bo ngdi nha 1a duong uén cong 16i. Dau tudng hai phia khe lin
rong 12cm va vao nhau. Vé phia do lin 16n ép 21 cay coc, moéi ciy dai 20m (1a coc nhiéu
doan, tiét dién 250 x 250mm, méi doan coc dai 2m, lién két bang thép neo matit hru

“hoang), luc ép 1a 300kN. Do téc d6 ép qua nhanh, bd tri coc tap trung o mét diu, lam dat
y€u bi xdo dong, 1am phat trién ldn cha nha va ndt tim tudng. Sau nita nam ép coc, lin ctia
nha méi dan déan on dinh.

- Phuong phdp chita nghiéng bing thanh neo ép coc va dao dat: nha s6 9 va s6 10 déu 1a
nha 6 tdng. Trudc khi chua nghiéng, mic nghiéng 16n nhit cia nha s&4 9 1a 36,9cm, nha so
10 1a 32,1cm, dé nghiéng da dat téi 22%,, ma vin dang phat trién. Phuong phip dung dé
chira nghiéng 13 d4u tién dao 16 qua (dm ddy mdng phia lin nhiéu, ép 41 cay coc (coc neo
ép tinh nhiéu doan), mbi doan 2,5m, bé tong C30. Diung matit luu hoang noi coc, luc ép la
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300~500kN, 1am cho phia lin clia nha tr& vé trang thdi 6n dinh. Phia 1dn it clia nha, truéc
khi ép coc ciing nhu trén la dao 18 qua tdm ddy méng, ép coc lam coc bao vé (s6 luong it
hon phia lin nhiéu). Loi dung 16 diing cha vi tri coc bao vé, ti€n hanh x6i nude dao dat doi
v6i 16p d4t sau trong 16, hinh thanh 16 héng. Nhiéu 14n x6i nude thai bun, 1am ching lin
xuéng, ngdi nha din dan héi phuc dén do nghiéng nhd hon 3%, sau dé nhéi cit vao 16, ép
vao 34 cay coc bao vé, khod dau coc trong tdm san. Thoi gian chita nghiéng hai ngoi nha
nay 1a 7 thang, khoi phuc duge cong ning sir dung binh thudng. Phuong phép chita nghiéng
nay an toan tin cdy, nhung chi phi 16n, thai gian dai, chi phi tuong duong vdi 23%,, gid
thanh ci.

- Phuong phap dao giita hiit nudc theo chiéu nguoc: Nha s6 8 1a ngoi nha & 6 tang,
truée khi chira nghiéng mic nghiéng 16n nhat 13 27,6cm, d6 nghiéng 1a 16,4%/5,. Khi chita
nghiéng, phia liin it cia ngéi nhi, noi cich tuong doc 18m trén ciing mot dudng thiang
dao 37 16 gi€ng nghiéng. Dudng kinh 12 0,3m, khodng cdch 12 1m, chiéu dai nghiéng cta
16 13 41m, géc kep v6i mat ngang 12 50°. L siu vao trong pham vi 1/2 chiéu rong dudi
miii coc ép chat, trong d6 cé 4 16 giéng dat ong thép san dudi mii coc. Ddong thoi & cho
sat trong 4m dao dit cho 3 giéng ddng, dudng kinh 0,3m, sau 31m. Diu tién dung may
nén khi 9m® thdi khi nén vao 16, gay ra dong khang khi t6¢c d cao, tao nén hén hop khi,
nudc va bun. Sau d6 hit nuée va bun trong 16 ra. Hiéu qua thot gian ngan cla giéng ding
khéng rd rét. Do bim trong 16 nghiéng dudi miii coc duge hiit ra nhiéu khién nha bi lun,
t6c do phu thudc vao cuong do hit nurde. Cudng do hit nude 16n, 1dn nhanh, pham vi anh
huong ciing 16n; nguoc lai nhé. Sau khi ngimg hit nuéce, dudng cong lin bing phing. Bao
gom ca dao giéng, tit ca 13 ngay (mdi gio héi phuc 18n nhat khoang 0,3cm) khién cho
ngoi nha tro lai vi tri.

- Phuong phap dao gitta hdt nude nguge chiéu cai tién: Huy bo 16 ding cla mot phia
nha, phia [dn twong déi it dao mot diy 16 nghiéng ¢4 khoang céch 1,5m duong kinh 30cm.
Goc nghiéng cla 16 1a 50°~ 60° (quyét dinh & dia hinh clia hién trudng), ngap vio 1/2 chiéu
réng cta ngodi nhd. D¢ sdn 4 16 nghiéng (6ng thép) hiit nudc bang khong khi cao dp, lam
cho ngoi nha dan dan héi phuc trg lai vi tri. Hai phuong phip trén déu lgi dung dac trimg
ctia dit yéu dé chita nghiéng, hién nay di stra chita dugc 6 ngdi nha, thoi gian 1~2 thang,
qua 2 nam quan sit da din didn 6n dinh, phwong phap nay chi phi {t, mbi ngéi nhi chi cin
khodng sdu muoi ngan nhan dan té.

4. Hiéu qua va dédnh gii

- Khi chat tai nén, néu tai trong qua nho, thi ap luc phu them dudi tdm diy ting khong
lém, hi¢u qua khong 1o rét trong thdi gian ngan, ma chi phi chuyén tai dé chat twong déi
cao, chi€m dat nhicu, ngoai ra nhitng ho & dudi ting trét phai di chuyén, gay bat tién vi
cam gidc nguy hi€m cho ngudi §. Néu tdi trong qua 16n, ldn nhanh, diing bién phap dn dinh
ung ciu tuong doi khé khan.

- Khi ding phirong phdp ha mic nude ngim, vi hé s§ thim cla dat mém tuong déi nho,
trong thoi gian ngan hit nudc ha muc nuéc ngim tuong doi cham, hiéu qui khong 16 rét.

- Dung phuong phap hit nudc kéo theo b ra, vi dat sét y&€u bio hoa ¢6 do nhay cam
cao, bién dang tang nhanh theo thoi gian khi tdi trong %hong ddi, sau khi dao 16, (dac biét

302



12 16 giéng xé&p day) da xdo dong nghiém trong dat sét y&u, 1am giam rat nhiéu cudong do
chéng cit, déng thdi hinh thinh nhiing 16 réng trong 18p chiu lirc, lam tang toc d6 in.
Phuong phép giéng diing hit nirde kéo theo b, chi 1gi dung dac tinh bién dang theo thai
gian cha hudng bén, do dé hiéu qua khong bang 18 nghieng.

Khi xéc dinh luong chita nghiéng, phai dé lai mot mic do nghiéng nhét dinh, trdanh
chinh qua thang, déng thisi phai cé moét bién phdp én dinh tin cay dong bo, nhu nhoi cit
hodc bé téng vao trong 16. Trong qud trinh chita nghiéng, lugng chita nghiéng moi ngay
khong dugc virot qui 2cm. Toc do nghiéng trd lai khong duoc qua nhanh, vi vay cin tang
cudng do kiém tra, hang ngay phai vé cdn than dudng cong nghiéng trd lai, kin, 46 mo rong
va khép kin clia vét nut, lam chd dua dwa ra cdc bién phdp trong qué trinh chita nghiéng.

V& 1i thuyét tinh todn chita nghiéng, con can duge nghién cttu them mot bude. Thuc tién
chiing minh, dao cic 16 nghiéng trong 16p chiu luc hiéu qua tuong déi t6t, do ldn cia nha
khodng 1/3 duong kinh ctia 16 . Nguyén nhan sinh ra su chénh 1éch clia do Idn rat phic tap.
Da6i véi ddt yeu, chi yéu ¢6 lien quan mas thiét v6i tinh bién dang theo thoi gian khi bi xao
dong, phuong thite gia tai va k&t ciu ctia ngoi nha.

43. XU LI SU CO L.O RONG MONG

4.3.1. Dac trung cua sir ¢6 16 rong mong.

B& mit chia cong trinh méng bé tong cdt thép xuat hien rd, ha cot thép, 16 rong, thudng
goi chung 1a sw c6 16 réng, trong dé ré 1a cac khuyét tat bé mat cia bé téng khong cé viva xi
mang, chiéu sau d4 16 ra 16n hon Smm, nhung nho hon chiéu day 1dp bio vé bé tong: Lo
réng 1a chi cdc khuyét tat chiéu siau 1dn hon chiéu day 16p bao vé, nhung khong vuot qua
1/3 kich thuéc mait cit; hd cot thép 1 khuyét tat cot thép chi khong duge bé tong bao kin
lat ma ho ra ngoai.

4.3.2. Nguyén nhan su ¢6 10 rong mong

Nguyén nhan gay nén su c6 16 réng méng ¢6 may loai sau:

- Cong nghé thi cong sai sét, nhur chiéu cao roi tw do cda bé tong qud cao, phirong phap
vin chuyén va dé bé tong khong thoa ding 1am cho bé téng bi phan li, d4 xé&p thianh déng;

- Khong theo trinh ty thi cong va cong nghé thi cong quy dinh dé thao tdic mot cich can
than, dAm soét;

- 3 nhing noi cét thép day dac hoac & nhitng noi chira 16 va cé chi tiét chon sin, do be
tong khong thuan 1¢i, khong thé 1ap day van khuon ma hinh thanh cic 16 héng;

- Vin khuon khong kin chdy vita, sinh ra rd vi 16 hdng dic biét 16n;

- D4 cho be tong qud 16n, bi ngan lai 0 noi ¢t thép day dac;

- Trong bé téng c6 1an cic cuc bun hodc cdc tap vat khic khéng dugce loai bo, hodc dat
cic vat lén, mau gb trong beé tong;

- Khong rét vat liéu theo quy dinh (dé€ gdu vat liu trirc tiép dé beé 16ng vio vin khuén),
hoac méi lan rét vat liéu qua nhiéu, ban kinh tdc dong chin dong ciia mdy didm khéng dén
dugc phia dudi, hinh thanh trang thdi roi rac, dan dén xuét hién ré dic biét 1on va 16 réng;
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- Cép phéi beé tong khong chuin x4c, hoic sai sét trong tinh todn lugng vat lidu cét, dd,
xi mang, clng s€ tao ra ro va 6 réng;

- Chura bit kin cic khe hd cha vin khuén, heac ghép chong dd khong chac chan, khi ddm
bé téng 1am chuyén vi van khuén, cling hinh thanh ré va 16 réng.

4.3.3. Phuong phap xir li su ¢6 16 rong méng va lua chon

Sau khi xac dinh 1a su c6 16 réng be tong, thong thuong phai thong qua cac don vi ¢o
lién quan ciing nghién ctu, lap ra phuong dn gia cudng, sau khi duoc phé duyét méi c6 thé
xt 1i. Thong thudng phuong phap xUr i ¢6 bon loai sau:

1. Stra chita cuc bo: chat lugng bén trong méng khéng cé van dé, chi xuat hién cdc 16
réng & bé mat, c6 thé duc xdm bé tong & xung quanh 16 rdng, sau khi lam sach, ding bé
téng c6 mic cao hon mot cap nhéi chat dé sia chifa.

2. Nhoéi vira: Néu bén trong méng ¢6 16 rdéng, thudng xir If bang phuong phip nhoi vira
ap luc. Vat liéu nhét vira thuong ding 1a vira xi ming hodc vira xi mang cit. Phuong phdp
nhoi vita c6 phuong phap nhéi mot lan va phirong phap nhéi hai 1an.

3. Mé& rong méng: Néu méng da thi cong khong dam bio chat luong, thong thuong xi
If bing phuong phiap m& rong hodc ting chiéu cao méng. Lic ndy, ngoai viéc 1dy tinh
todn lai do tin cay cha két cau lam chd dwa, con phai ¢é dd khong gian. Phai chi y anh
huong dé1 véGi sit dung sau khi mé& rong méng, ciing véi viée ¢6 bi trd ngai véi mong khic
hoac thiét bi khéng.

4. Phi d& lam lai: 16 réng nghiém trong, n€u khéng ¢é cdch nao sita chita dé dat duge
yéu cau thiét k&, phai dung phuong phdp nay.

4.3.4. Vidu cong trinh thuc t¢

L. Xit 1i s1¢ ¢6'16 réng bé tong ting ngdm ciiu mér nhe o cao tdng

1. Khdi quét cong trinh

Mot ngoi nha & cao tang, | ting ngam, 32 ting trén mat dat. Ding méng cé dai coc.
Moéng ting ngdm la méng hop. Pdy dai ¢ cao do -6,4m, diy 110cm. Chiéu day tim tudng:
tuong ngoai 300mm, tudng trong ¢é ba loai: 200, 250, 300mm. Tadm tudng cao 4,3m, tam
méi diy 250mm, hai toa nha cao ting ¢ méng lién khai. G gita bo tri dii dd be tong thi
cong sau, thiét k&€ mong la bé tong diic chic chéng tham C30.

Bé tong tam tuong va tim mdi cong trinh dan phong cla hai toad nha cao ting nay la
695,8m’, ding bé tong thuong phim dé mot 14n, téc do dé bé tong mdi gid [a 20m’. Taéng
cong dung 2 xec bom, I3 xe tron, 2 bang (a1, 52 ngudi thao tidc lién tuc 1am xong trong 24h.
Sau khi thido d& toan bé vin khuon, phit hién bé tong céng trinh nay ¢6 rit nhiéu vin dé
chat {uong nhu 16 rong, rd, 10 cot thép, wdng ngodi ¢6 124 chd, tudng trong cé 64 chd,
chiém khoang 0,7% tong dién tich (dim tudng coéng trinh ndy, vi tri vi kich thude chi tiét
xem hinh [.37.

2. Nguyén nhan su c¢d

Chu yéu 1a buéng long quan Ii chat Tugng, trich nhiém cia ngudi thao tic hién truong
kém, thém nita khéng di bién phdp dam bao chat lugng dé bé téng. Nhu dé vart lieu qua
nhanh, bé tri khéng di dam, lam cho c¢6 ché khéng dam t4i.
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3. Xir li su c6

Sau khi x4y ra su c¢6, don vi thi cdng ciing chil cong trinh, don vi thi€t k€, trung tam
ki€m tra chat luong cong trinh clia thanh phé da phan tich ki d6i véi su ¢6, dong thai xdc
dinh phuong 4n do kiém tra va xir li.

- Khoan 16i 1dy mau va do kiém tra bing séng siéu am: 1dn luot 12y méu trén 21 tim
tudng. Khoan 14y 161 7 nhém 21 miu. Noi 14y miu déu & khu vire ma khuyét tat beé mat
nghiém trong. Do kiém tra séng siéu &m chi yéu tap trung & trong pham vi 1,5m cta chan
tudng, chiém 45% tdng dién tich mat tudng. Két qua cuong do toan bo bé tong dat
36,5MPa, dip tung cip cuong do C30.

Thiét bi st dung la:

Phuong phap khoan 14y miu: Mdy khoan kim cuong GZ 1120;

Miii khoan duong kinh & 100mm.

Phuong phap siéu 4m: thiét bj ki€ém tra séng siéu am phi kim loai CTS-25, tin s6 cua
dau do 1a SOKC.

Cuang do chiu nén do dugc nhu bang 4.5. Hé s6 déng chat clia cuong do bé tong Cy la
11,6%, sai s6 binh quan gia quyén cua cuong do bé toéng la 5,25MPa.

Két qua do kiém tra bang phuong phdp siév 4m cho thdy, d6 dac chic va tinh dong déu
cha tim tudng bé tdng rat tét nén tiép nhan hinh séng tét.

Phan tich két qué do kiém tra toan bo, cudng do6 bé 16ng c6 thé dap ting yéu ciun thiét ke,
trnir nhig khuyét tat da duc ra, chit lugng bén trong cita bé tdong tdm tudong cia b phan do
kiém tra dugc rat tat, dac chic, do d6 quyét dinh x{¢ If sira chita phuc héi.

- Phuong phép xir Ii:

+ Phuong phép v4 chita ré mat, té ong:

» Dau tién duc bd chd rd, t6 ong, d4 bong va ¢6 16 réng nho, 1am sach rdc, théi bui, rira
bé mat, dong thai giir u6t bé mit;

¢ Boi chat két dinh HF-1000 (ti & cip phdi: nudc: chat két dinh 12 2:1;

e Sau khi boi chat két dinh dung vita xi mang cdt 1:2 trdt nhan. Ding xi mang théng
thudng 525 va cét tho dé tron viva;

e Sau khi trit xong, phun mot 16p dudng ho 1én bé mait, giit cho vita khéng bi mét nudc;

¢ Sau mot thai gian nhat dinh, tudi nuée bao dudng vita.

+ Phuong phdp stra chita 16 c6t thép, 16 rong:

e Diu tién duc bd noi ma c6 bé téng khéng chic, duc sira cac 16 réng vé ca ban thing
goc véi mat tuong;

¢ Duc sira bé tong dén phin bé téng dic chic, 1am sach rac bui, rira bé mat, truée khi dé
bé tong git do 4m cho bé téng & bé mat;

o Ché tao van khuon gb theo kich thude bén ngoai cta 16 rong. Dung tu long @10 maéc
chat véi cot thép két cau dé 6 dinh van khudn. Van khuén miéng trén ca mot phia mat dé
bé tong 1am thanh dang phéu nghiéng, miéng phéu nghiéng cdch mat tudng khong duge
nhd hon 50mm, mit bing phia trén clia miéng phéu cao hon miéng 16 hdng 80~100mm;
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e Ding bé tong C38 dé sira, dudmg kinh hat cua di 1a 5~15mm, cdt vang loai tho vira, xi
mang mac 525 thong thuong, do sut cua bé tong la 6~8mm;

e Khoi luong vat lieu ding cho mat mét khai bé téng: xi mang (loar mac 525 théng
thutmg) Ia 450kg, dd (5~15mm) 1a 1023kg, cdt vang (tho vita) 1a 736kg, phu gia bang
1.125% luong xi ming, nude 180kg, bat nhom bang 0,02% lugng xi mang;

¢ Trudge khi sta chita, dém hom trude tudi nude, gif do am cho bé tong ci;
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Bang 4.5. Keét gqua do thar nghiem cuimg da bé tong

Sohitu | Cuimg d | SGhiéu | Cuomg do | Sohieu | Cudmg do | 56 hidu | Cuimg do
14y mdiu (MPa) 4y miu (MPa) 1ay miu {MPa) ldy méu (MPa)
1| ass 7 34,5 13 a8 .6 19 307

2 49,4 ¥ 52.1 14 452 20 342

3 55,01 9 30,/ 15 422 21 423

4 475 L0 35 16 452

5 47.5 Ll 44, 17 36,8

8 49 .4 12 432 ¥ | s1,1

o Trucre khi dd bé tong. di bd van khudn Tap dat thir, b mot lugt chit k& dinh ER
011, sau khi bot xong chal dinh k&1, irong vong 4h 1ién hinh cong 1ac sia chita;

o Dung dam @30 tién hanh dam be tong;

e Vin khuon clia cic 18 rdng ¢ biét khé do beé tong Lip dat theo timg micng;

e Sau khi dé be tong xong, dung gach uint che kin bé 16ng hd ra ngoai & nudng trén. sau
24h thdo di vin khuon, sau mot tuan duc b phin bé tong dd tran ra:

e Sau khi d6 bé tomg %h, tién hanh tudi nuic blo dudmg, dé van khubdn gitr duge do am
nhat dinh, sau khi thao d& vin khuon 24h e minde hao dudng;

t Xt 1 chong thaim nding ngoai:

o Tat ci mat tudmg ngoidi sau khi v& sinh ditng vita xi mang ¢t 121 gan kin, gan chac
nhitg L& héng nhd uhin Khong thay,

o Xoa mat ot bi tum 16t

e Xoa hai Iugn bi tum nong;

4, banh gid hidu gua

Sau khi tidn hanh sita chita nhu trén, cudmg do va tinh chdng thim cla bé tong hodn todin
dap tmg duge yéu cdu thi¢t ke, déng than thong qua nghiém thu dat yéu cdu cho phép ticn
hanh thi cong k&t ciu hén trén.

1. Xaf /0 s ¢6° 16 rong mgit mong thiét bi loai lon

1. Khiii guat cong trinh

Mg thiet bi loai 16n cia mot nhi mdy tinh H6 Bac dai 41.23m, rOng 22m, chidu diy
ban day 0, 7m. Trong méng ¢d ® ddm vong, ddm cao 1,35m, mdc bé tong 1a CI8. The tich
mong 13 940m’. Trén mong nidy lap dat 8 ha dit thidt bi cd dudmg kinh 10m (hinh 4381

Tai wrong mi madng niy ganh chiv it s G rong doc true caa mdi dam vone 1
17.000~19.000kN, m& men udn 2.477~4.557kN.m, luc diy ngang 176~223SkN, Nén i
mang fa sét pha cdt man vang sim, sie chiu tai cho phép cua nén 1i 0,216MPa

Sau kh diao hdd méng, i 1em di dam, ding lu dam chat, wén 1dp dém did dam Ling
mal lap viza xi mang cat lam Iap dém mane. Pham vi 1m cao xunge quanh monyg diing viich

Jat cua hd mong Tam van khuon, do bé 1ang vio rinh @, B 10ng dé trong 3 ngiy.
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Hinh 4.39. D& hé 1ong mang
1. Dot hai dé bé tang theo ting 1dp ngang.
Hinl 4.38. Mt biang va miit odt méng 2. Thue té phin thanh timg lop nghiéng;
1. TAm ddy méng: 2. Dam vong; 3. Khe lin. 3. San thao tic

2. Khdi quét su cé

Khi bao dudng bé tong, phat hién nudc bao duang mat di rat nhanh. Sau 10 ngay thao
van khuon bao dutmg, cé thé thiy hai phia dim vong cha hé c6 89 chd 6 t6 ong. 16 rong.
Mdi hé co 12 chd. Sau dé khi dho mong thiét bi cha phia bén phai khie lin, lai phat hién co
10 chd 16 ong 16 rdng, do dé quyét dinh dio ba mat kia cha h6é mong dé kiém tra, cang phat
hién van dé tuong tr. Lo véng 1on nhat [ 30 x SO0cm, sau 20cm. Bé tong giita hat 1op Tudi
c6t thép ban ddy ciing khong dic chiic, diing day thép 56 16 ¢6 thé cim sau vio 50cm.

3. Nguyén nhin su co

Bon vi thi cong khong ¢6 kinh nghiém, trong cic phuong dién chuan bi thi céng, bién
phap k1 thuat, bién phip 16 chite, bin gino k7 thuit déu (6n tai mot so van dé.

- Viin dé trong ché tao bé 1ong:

+ Puong kinh di qua lon. Trong mang ¢6 noi co ba hén 16p cot thép hoac ludi cot thep
dan nhau va chéng 1én nhau, khoiang cich mép edt thép < 4em, dudng kinh di ding dé da
hé 1ong la 4~6em, do do dimg kinh i qua Jén Ta ngnyén nhin chi yéu Fam bé 1ong dudn
cot thép khong dac chic;

+ Khdng ché u 1é cap phai khong chat ché. Pautién 1a khong ché ti 1& nude-xi ming
kém Tam cho dai bd phan bé 1ang ¢é do syt qui 1dn, 1ié¢p dd [ sai s6 lugng st dung cot licu
16n, tham chi hai 14n phit hién bé 16ng khéng c6 car, di dé néi ring trong quan |7 thi conyg
con chua chat ché;

+ 86 luong mdy troén be tong khong du. Trong phuang dn thi cong yéu cu mai gior trdm
20 me tron, thuc té chi cd 12~15 mé tron, do 1ron bé ong khong déu, hien tuong phin 1i khi
6 bé tong nghiém trong, dim bé 1ong khé khin.

- Vin dé dé be tong: ding phuong phip bic thang dé da bé tong, mdi lop diy 25cm,
chiéu dai d6 léch cia méi lép 1a Im. Thuc t€ tinh hinh d6 bé tong 1a phan [ép nghiéng, nhu
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hinh 4.39, do d6 be téng bi phan 1i nghiém trong, khé ddm chat, dong thdi ¢6 hién tugng
d4m s6t va ddm khong dli. Chua xem xét cdn than phuong 4n d6 be téng mat phia trén cla
ddm vong, 1am cho ddm vdng xudt hién nhiéu t6 ong.

- M4y ddm be tdng khong du: Theo phuong 4n thi cong, ddm mdéng nay cin 20 mdy
ddm, nhung khi thi cong thuc t&€ khong di 20 cdi, ma nhiéu loai ddm, ddm chua lau da hong
trén mét nira. Luc it nhat chi ¢ vai c4i ddm 1am viée binh thudng. Trong trudng hop khong
dli dim, khodng cach cac diém ddm va thoi gian ddm déu khong dat yéu cdu, ¢6 lic danh
phai ding thanh (hép dé ddm thu cong.

- Vén dé thao tic: Phan IGp d8 be 18ng qua day, khong it 16p d6 beé téng day dén 50cm.
Do tdm ddy méng day 70cm, khoang céch gilta hai 16p luéi c6t thép 1a 60cm, mat ludi c6t
thép 1a 11 x 11cm. Do d6 khi d8 be tong, khang thé rai 16p bé tong, 1dm mong chidu day
cac 10p, déng thdi thiét bi ddm cing khéng thé dan mdng 16p be téng, cudi cing lam cho
dé chat clia hé téng kém, gy nén sy c8 td ong va 18 rng.

- Vén dé 8 chic thi cong: v& mat ndy twong d61 nhidu van dé, ngoai nhimg vin dé néu o
trén, con ¢d nhitng vdn dé sau:

+ Cong trinh & vao vang nhiét dd tuong doi cao, thoi gian thi cdng lai 1a mba ha. Nhung
18 chdc thi cong lai chia thinh hai ca, méi ca 1am 12h, cong nhan qui mét moi thao tdc (hi
cong lam Au;

+ Khéng tién hanh ban giao ki thuat hop li, cong nhin khong r6;

+ Khong phan ¢ong rd rang, khong thé do vat liéu va ddm theo ting 16p quy dinh.

4. X li suco

Do tai trong ganh chiu cia méng nay rat 16n, sy ¢6 cing tuong d6i nghiém trong, do dé
¢é hai y ki&n xtr If su ¢d nay.

Y kién thit nhat [3: vi phdn nhin thdy cia méng di cé trén 100 chd ¢6 (8 ong, 16 réng,
kich thude 1dn nhét téi 30 x 50 x 20cm, ma su ¢6 chat lugng nam bén trong ¢d kha nang
cang 1n, néu dung phuong phép gia cudmg, khong thé 1dam cho méng nay thinh mot ket
cdu lién khéi génh chiu tai trong rit 16n, do d6 d¢ xuat phuong 4n nd min d€ pha di 1am lai;

Y kién thit hai 1a: ding nhéi vita xi mang ap luc cao d€ gia cudng. Sau khi phan tich so
sanh theo diéu kién lic d6, quyét dinh trudc tién dung vita 4p luc nhéi d€ gia cudng, sau dé
ti¢n hanh kiém tra d&i vdi mong, xac dinh xem méng ¢6 diing duge khong.

Khi xtr If, ddu tien dap noi ¢6 té ong, rd mat. D61 véi nhitng kbhuyét tat bé mat cha bt
tong dac chac xung quanh t3 ong, trat xir I bang vita xi mang cat 1:2, khong chon ong
nhdGi vita. B3i véi t8 oug 18 rdng con lai ddu chén 6ng nhéi vira, tién hanh nhéi vita &p luc
xi mang. MAi lan nhdi vita, déu ghi chép lugng tidu hao xi mang va ap luc cudi cung.
Bang 4.6 1a tinh hinh bom vita ¢6 tinh dai dién trong do

Sau khi nhdi vita phai 1ién hanh hao dudng. Két thic bio dudng, tién hanh kiém fra mot
cdch toan dicn déi vai méng. C6 ba phuong phdp kiém tra: mdt 12 diing bida tién hanh g3
kidm tra 14t ca, am thanh nghe duge déu rat vd rang; hai [3 thi nghiém nhéi vita; ba 12 duc |8
kiém tra ba vi tri chat lugng kém nhat tén dam vong. L& duc sau SOcm, sau khi bom ddy
nude khong ¢d hién tuong thim rd ri nita. Nhime c4ch kiém tra trén cho thiy chat luong
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bom vita 161, ¢ the dua vao sdn xudt. Quan it gua thini gian st dung 4 nim, khong phit
hién bt ki hidn tuomg Khdng 10t nao, 1 ca dén ddap img yeu chu s duny san »ud.

Bing 4.6, Ghi chep o virn

————— i . i e e ]

N Lirmg ticu ;i[‘- I Thati eiin
50| hao xi mang | cuoq cane | bom vira Cihi hu
a (kg (M%) (phit
\ 3000 (1.5 <00 - i
2 56000 Hy 280 |
A 75 0.8 " Ap lire ting 1én theo Juimg thing ‘
4 25 0,8 | 2 f’ip lue tang Len thee duimg thing
S 2.250) 038 | [401 Khi nhan viva dén SO0Kg, tiio bot i, hép hie inhy '
vira b O ASMPaap lue tang thea duone thiog
h 75 (R J
7 N ' Roam vito [0 120 16 nay o vita |
b 350) (2 M ATat e vira Lem tren mat dam i
Y |.450) (2 0 ML T eira om e mit dam
| 1) [ 2030 1.0 150 |
11 St 1M l 3 '.
i |2 50 | o { 4 4.5.;\ lye tang len theo diimg thang

LI St e 1 rong mot mong fon v whe mey thep

I. Khai qudt ¢dng tinh

Khi nghi¢m thu Kidm i bd 1ong
1am dady mong 1o thip cua mor nha
mdy thép tinh Li¢u Nuh thay rang be
mat nhan. nhung nghi ngo chan lueng
bé 1ong o vln d& Sau khi duc mo
phin he tong thic ban rong 16 1dng
nghtém vyng (hinh 4.40). Quycl dinh
duc 5518 kidny tra (o bé mal mdng thea

mot khoang cich nhat dinh vi & nhung
by phan quan trong, kich thude 16 14 . T
. ) - . Hapde .40, L inde teong (6 rone v deivy o0

200 = 200nmim, sdu A00mm, dong thin ' ' '
bom nude vao nhing 16 d6, trong 46 o 30 106 nude thim it nhanh, hudng nude chay Klong
co quy Tudt. Gida tim Jday v lap d8m cing ¢ hadn tuome w0 e

2. Nguyen nhan sir e

Nhimg nhan 10 phu thicu kb nghidgm dé be tong khoi [im. Cong tae chuin bi thi cong
kém. Trinh tr dé va dam be toee hon loan. Quidn 1 chat Tuong kém. cong nhin thao tic
thidu trich nhidm diéu 1a nguydn nhin gy nén sy ch,

3 X i sy ed

- Diing mdy khoan khoan 64 15 nhdi vita & tén am diy. bong Kinle & SOmm, siu
1.7, sau khi théi sach 15 hang khi nén, dig vai vun Lap kin;
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- Lam thi nghiém ép nude. tim 38 18 ¢6 lugng nude thdm 16n nhat 1am 18 nhéi viva, dong
thai uén hanh bit kin ¢chd nude tham & bé mat méng;

- Vi gilta 18m didy va 1dp ddm rd n nude nghiém trong, do vay bén xung quanh méng
lam Ot ddm vong bé 1ong ¢8t (hép ¢é dién tich mac cit ta 150 x 150mm, dé phong
chay vita.

- Dunyg bom vita C-263 nhdi via. Ap {uc nhoi vira 16n nhdt 13 0,5MPa. Via la via thuin
X1 ming, dimg xi mang miac C400 thong thudng, 13 1& nude-xi mang 1a 1,2:1~0,8:1 (1i 1¢
theo trong lugng);

Vira uahdi bat diu tir 18 32, noi rd ri nuée nghiém trone nhét cla 1am day thim ra. Ti 1&
nudce-<i mang tr nho din 16n, nghia 1a ddu tién nhoi vita x1 mang lodng, sau dé nhoi vita xi
mang dac dan. Sau khi dp lue dén 0,4~0,5MPa hodc nude xi mang trdo ra cic 18 xung
quanh thi ngling nh6i vita. Ghi chép nhéi vita clia cdc 16 nhu bing 4.7. Toan b6 mdng nhéi
44m” vita, ding 37t nude, (r dé ¢6 thé suy ra the tich '8 rdng ~da mong i 17m’.

Bing 4.7. Nhat ki nhot vira xi mang

S3 higu Ti 18 nude - Luogng vita Lugng xi ming | Thoi gian nén ,é\p lue 16n
16 xi mang xi mang (m*) | sirdung (kg) vita (phuir) nhit  (kPa)
(,2:1,16 1,71 1276 25 0
a2 I:1,16 5,27 4524 118 0O
0,8:1.16 1.27 1276 107 302
8,25 7676 250 392
1,2:1,16 2,96 2204 48
51 1,16 4,49 3248 94 0
0.8:1,16 4,6 5104 122 0
172,05 10556 264 0
1,2:1 1,50 {.000 2 98
8 1:1 2,48 1.900 122 0
0.8:1 0.55 S0 36 784
453 3.400 230 784
1,2:1 1,50 1.000 37 0
19 I:1 1,43 1.100 43 292
0,8:1 6,73 6.100 172 196
9.66 R.200 252
[,2:1 1,50 1.100 29 0
ol [:1 1,20 200 25 147
2,70 2.0 54
1,2:1 0,90 700 13 0
28 1:1 1,70 1.300 32 0
(0,81 231 2.100 43 o8
492 4.100 88
63 1:1 §,57 §.200 2% 0
55 1:1 0,07 50 3 98
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LV. Xz li s c6'16 rong. 16 6t thép cue ho cia méng mét maiy phdt dién
1. Khai quat cong trinh

M6t méng may phét dién chay bing hai clla mot nha mdy vang déng bac 1 két cdu be
t6ng Ot thép, g0m 6 cay cot khung, 14m trén, tdm ddy v dudng thong gi6 lanh bé tong vo
méng (hinh 4.41). Tdm trén day 1,1m, tdm day day 2,5m, kich thudc mat cit cot khung 1a
900 x 900, 800 x 800, 700 x 700mm. Cot khung cao 4,9m. Chicu day tudng be tong cua
duong thong gié lanh 1a 150mm, sau khi d8 b tong tdm trén cua méng, phat hién trong
pham vi khoang 200mm & dau cdt s3 1 clia khung II1 (mat cat 1-1 trong hinh 4.41) khong
¢ be tong. Toan bo 6t thép trong cdt (822 + BD25) vi thép gde pla 6 L75x8 chon san
trong doan nay déu 1o ra ngoai.

2. Nguyén nhan su cd

Theo quy dinh giia dinh cot v 1im mai ¢ d€ khe thi cong. Khi thi cong, khe thi cong
clia 1 cay cot lai d€ & chd dudi 1am mdi 200mm. Khi ca thi cong sau dd tdm mdi, lai chua
phét hign vdn dé ndy, van hinh thutmg dé xong be tong tdim mdi. Vi vay, tao ra 18 tdog §
ddu cdt ¢6 thé tich khodng 0,1m’ (0,7 x 0,7 x 0,2).

3. X i suco

Phuomg phdp thong thudmg xi Ii su
¢d loai ndy 13 sau khi duc 156 trén 1am 4O O+
mai, d3 he 1ong, lap toan bo 18 réng, o a
dam chat. Nhung chicu day tdm mii
cha cong rinh nay day 1,im, do dé
lugng cong viée rat 1on nCu duc thong

At (A Al . his Y ST \ 3
h&t (dm maéi. Qua nghién cru xde dinh Mt bng o

dau tien dung bé tong ¢é dd v dong,
thap lip (hd cong, sau d6 nhoi vita dp

) - Hinh 4.41. So dé mdt bang va mdr it méng
lue, bo sung nhéi bé tong vao khe rdng

. Khung 1; 2. Khung II; 3. Khung III; 4. Khu vire
bang tha cong, cach lam cu thé la: ¢o St eo chil hromp.

- Ding tha cong duc bo 1oan bd vita & ndi ¢d su ¢, dung ban chai sit vé sinh cot thép va
thép gde 16 ra ngoai;

- Noi ti¢p xdce gitta mat dudi tim madi vai van khuon caa cot khung trdt bing v xi mang-
c4t 1:2,5 ling phang;

- it 2 ban thép 10 x 300 x 700mm, bén trong boc tim cao su day 4mm. Phai lam
cho m cao su va viin khudn thép ddn khit vio phia trén 4 thép goe gia co (1.75x8) nhu
hinh 4.42;

- Nhoi chat bang thii cong (i hai phia, d6 bing b& tong da nho C18, do sut khong duge
[ hom 3em;

- D¢ sin 15 nhdi vita D3/4 (dc Anh vi 6 thodt khi @1/2 tic Anh (18 thodt khi d& & phia
(ren). Lam chat doi xing hai phia van khuon thdp viv tdm cao su kia, sau dé dung ong @172
1ac Anh (¢6 ren) va ddu 6ng @3/4 tac Anh Lan lugt hin (rén 18 d& sin (hinh 4.43);
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- Nhu hinh 4.43, Jap van kin. L3 nhdi via lap dat van 3/4 tac Anh, déng thii noi thong
v bom vita dp lue. L& thoat khi lap dat van 3/4 tae Anh, dui cho thodt hét khi, lap 1de dong
lai. Sau khi dug kicn nhéi v xong, lap tie dong van 13 nhoi vira;

- Sau khi nai vidi bom bom vita, trude khi bom vira 51 mang, diau Gén bom nude d¢ ria
sach. dong thai 10 am be tong, sau dé lai nhéi vita xi mang. Ap lue nhdi v i 8 4t moi
phe (784, 5k Pay, 11 1¢ nude xi mang cua vt xi mang 1a 0,3-0.4 (nhu dang thude ddnh rang).
i sau Khi frdo vita xi mang ra xung quanh viin khuon thép, ddng 181 ca cic van, chuyén
bom vita di, Uén hiuth bio ditdng be tong;

Khi thio vin khuon, diu tién dang hin hoi cat dng thodt Khi, dng bom vira ién van
Khuom. Sau da [n huet cat bu 1ong, thio vin Khudan, Cat ddu bu Tong 160 ra o trén mat, dong

thiti ding vira ¢t xi mang 1-1 Ling phang.

g
|| P -3
‘)."- - 2
ol =
g
-1
Hinh 4.42. Sercler can rao van hinaon (1) Hinh .43 S cid can tao ven koo (1)

I LA nhoi be ong bang thit cong; 20 Thép géc L Vi xi mane cdl 1:2.5 King phing: 2. Be
ATSxN chon sin (4 thanh), 3 Bu Iong giang  1ong da nha Clas 30 Vin khudn Ih}:]‘l 4 Con
A2, L = RO 4. Van khnon thep; S, Tam cao Ahungs 5. Tam cao su bitking 6. Lo thest khi
L 5=4. (cooren) did 605 70 Bu long giang vin khuon
JIR, 1. = d6b; ¥, Thép poc gia co ATS = N
9, LO bom vita (¢6orend dia 150,
4. Kidm nghicm hidu qua xar 1 suen
Lic do nhiét o maoi rrimge nui o mong b khoing 157C, bao duimg cin thin 7 nghy sau
thio viin khuon, Qua kiém tra, bé mat be tong nhan, bién tong dic chac, chin lugng 161 Sau
ki xar 1T s eo, quan sat qua mat nam sit dung, khong phat hicn nt ¢ nen 0¢p xae gita bé

10ng nud Vi be tong it vir cie vet nat khic.
4.4, XULISU CO MONG THIET BI
4.4.1. Dac trumg su ¢o mong thict bi
St et mdng thict bi cd mol s dae trimg sau:

- Sirca hdng thict by do mang thict bi chan dong quit [on gay néne MO sO nndng 1hict hi

tong xiy dimg cong nehicp, viothict by chan dong qud o kb chuydn dong, c& klu ph
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hoai didu kién can bing déng co ban nhit cia mdy maoce thiét hi, ¢ khi gy nén hau yua
nghidm rong do may méce chan dong qui manh din dé&n lam hong mdy mdéc;

- Su ¢6 bu 16ng chan moéng thiét bi sai l&ch vi tri, nghiéng. dat;

- Su ¢G do mong thiét bi chin dong qud 16n anh hudnyg dén cong trinh ben canh

Kht méng cla cdc thigt bi xung kich (bda mdy, bda roi. mdy tao hinh, mdy xung &p)
chin déng, chdn déng truyén qua dft md dnh hudng tdi cong tiinh bén canh. NCu chin
dong qua 14n, s€ 1Am cho (udng ngoat cong trinh hén canh nin tham chi phi hoal. Didu dé
khong phai [a ban than két ciu chin d6ng pay nén, mi ta do chin dong lam cho dit nén
dudi méng nha xudog lun gay nén. Mdng & vdo vi tif cdch nguon chan déng khdc nhau, s¢
ldn vdi t6c d6 khic nhau, lam cho mdng lin khong déu, din d&n lam hong cong trinh.

4.4.2. Nguyén nhan su ¢ mong thiét bi
1. Nguyén nhan sie ¢6 chdn déng qua lin

- Do thiét k& khong ot hodce (u lidu ban ddu khong chudn xdc. Nhir hie nhidu tinh 0dn
kho6ng phit hop véi lyc nhidu thite & clia may, hoac diéu kién dia chit rit phic tap, tham s6
d4t nén ma don vi khdo sdt cung cip khéng pht hop vdi dit nén thuc cé dudi méng. cang
V@i tdc dong caa dong dat khién cho khi mdy lam viée, méng hodc két - au nha sinh ra
nhung chdn ddong manh, 1am anh hudng dén sian xuat binh thudng cua xi nghiép.

- VI méng cua thiét by thudng 1a dang mdng khoi 1dn, ¢d sdu bac ty do, do do conyg 1a
moéng kiéu d&, nhung vi sy khéc nhau ctia bo phan gac 16 xo ma c6 hiéu qua khic nhau.

Khi méng chiu tdc dong cha luc nhidu 1&ch tam hoac liue ngang, bo tri nhu hinh 4.44a,
vdi ham nghia clia 1an s6 ngdu hop ngang - quay vong cia méng 1a khong nhu nhau, véi
hinh a ¢6 @) < @,, md @, < @, < w, (o, 13 1dn 56 ricng theo chicu ding khong ¢d lue can.
@y, @, 1a tdn s8 riéng ngau hgp cva dang dao dong 1 va I1); dai véi dang ¢ ¢d oy < @, < @.

Né&u tim cOa d@ cimg v trong tim cla méng cling ndm (rén mot mat phang, chin dong
quay va chéin dong ngang ciia mong khong sinh ra ngdu hop. Didu d6 ¢6 nghia 1a tim quay
cta chdn dong ngang & nui xa vo 1an, md tim quay cua dang chan dong quay lai nam &
trong tam. Ciing ¢é hinh thic b8 tri 10 xo nhu hinh 4.45. Nghia [a tim cia d¢ cimg 10 xo
khong nhitng ndm trén cdng mat phing vdi trong taim cha méng, ma khodng cdch ngang
cua 10 xo cich trong (am bhing bén kinh quay clla méng tuong \ing. Lic ndy (an sé riéng
ngdu hgp ctia dang dao dong 1, [T bang nhau, ddng thoi i 1& vdi tdn 6 rieng theo chiéu
dimp. Nghia la:

W, = s = JN @. Chi can mot trong hai mat phang chinh x-2 hoac w2z thod min didu
kicn trén, ¢6 thé khién cho miat phing chinh niy phit hop quan he cita cong thite, ndu ha tri
10 xo cha mit phang x-z dip dng yéu ciu, thi:

@, = 0, = IN o, . (4.3)

s L A . \ A v 2 - 5 N \ e ,-
Trong d6: N - Ti 1¢ d cing ngang va dd cimg thang dimg cta 16 xo, N = i doi vai
) z

thiét bi cdch chdn duge 16 hop bang 10 xo bu Jong hinh tri tedn va cuc cao su, N khodng
gitda 1/3~1.
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; v yer ry
" I
s Z
a l
fhe fr it
[
Thieefe F.44 N 7o s Trong L iy Hinh 445, Sordo ba i 16 o de nin v
At venr i dé crin: ricag pudit hap cua midng dng i
v Trong am do cimg nam dirdi Lrong 1him maong: to vl ban kinh quay tron ciia khoo

b, T_r(_'my. tarn dé cing \«'E} trong tm midng clng mong Theo thIc 1 v v.
nam rén mar mat phang:
o Trong 1am dd cdng ndm tren tong tim maong;

D61 v 1thigt bi cich chan cao su den thuian chiv nén N khoang 1/8~1/4. Néu vV = 1. 1hi
ha i nhuwedn, ey, = @, , nghia 12 tn s6 quay ngang hing 18n <0 ricng thing dimg. 1i
nay, néu mong chiv hre ngang hoi lue [@ch 1am, thi higu qua cich chin cow cie dane dao
dong la nhu nhau.

N&u dgr thi¢t by cach chian tao mOr goc ughiéng vin mat Jddt (nhung bo rd thict by cich
chan ddi xing v trye gitfa cia mat phang chinh). Lac ndy didm giao nhau cia true ding
coa thidh by cich chiin nghiéng o tim cia do citng. Nhung ndu nd cimg vi tri vai trong tam
mdang. thi s¢ lam cho mény cd die tinh gidng nhu cic traimg hap trong hinh 4.44,

- Xur 07 nén khidng 10t Fm cho méne lan, chuyen vi phé hoar didu Kién cin bang ca bin
nhal cua may mow, cling <& am cho mdy moe chin ddng manh.

- Lap dat mdy ¢6 sai «o1L 1&ch 1am, khong thang bang cing gay nén chin ding qud 1in.

(L. Nguvén whan sarléch caa bu long chean nicdy

- Lap il khong chinh xde va phuong phap chon Khing to, gdy nén nghiéng 1¢ch, din:

- Phuarg phap dé bé tong khang 161, hoye ddm b tong va cham viio bu lang:

- Mdng [in khong déu vir cde loai hién dang;

- Thidt ke khong 180 hoge 1l heu ban ddu coa thadt bi khang chinh sdc;

- Khung mi bu 1ong ¢f dinh trong thi cong bidn dang. udn cong, ody gap, nghiéng.

4.4.3. Xu h su co mong thict bi

| Phueong phap xali sie od chdn ding quad Lim

1. Npuyén tae x{r I

- Trutmyg hep edng huomy: ndu thuGe chan dong quéd 1K ma do mdng cong hudmy sinh

ra, d& dnh cong hutmg 6 thé thay déi 1dn <6 dao dong ricng cha méng. Nhis tang kKhi
luong mang, Tam cho tn sa dao domg néng f, < 07557 (F 1 e sO nhido el may ) hoae
tang 0 cing cua nén. Lam cho £, > 1,25f phuong phip gia tang cu the xide dinh dua vio

finh teang khic nhau cia lue nhidu.
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- Trudtmg hop khong eOng huomg:

+ D81 vdi mdy ¢o tan s6 thdp, nhu diém A cua hinh 4.46, ¢6 thé dong thii tang khidi
luomg mong va do cing cua nén, nhung tang do cimg cta nén 16t nhdt la 1dn hon su gia tang
cha khoi lugng méng, d¢ tdn s6 néng cha méng sau khi gia ¢ khong nén nho han tdn s6
rieng trude khi pia c6.

A
a o o
— o o __1_ p
i o —— ﬁd
o A ) 1l i y
A 0 a a 0 :'I I
y ‘ v
—S— | Mat bang ;
il
Hinh 446, thimg cong A - Hinh 4.47. Sev el diing coc gia cd mong

+ B3 vivi médy ¢d tdn sO cao, nhu didm B cia hinh 4.46, sir gia tang khoi luong mong 10t
nhal 1a 1én hon su gia tang do cimg cua nén, khi¢n cho 1an s6 riéng caa mong khong duac
Iém hon tAn O riéng trude khi gra oo, Nghia 1a tdn s0 riéng ¢ia mdng sau khi gia ¢6 khing
duor gin didm 8.

2. Phuong phap xir i

- B3 vl méng miy lay lue nhidu thung ding P,(7) hoac ma men lue M) Jam chinh,
néu dung phuemg phdp déng coc gia ¢6. ¢6 thd 1am cho 4§ cing chdng nén, chong udn va
khoi lugng tham gia chdn dong tang 1én rdl nhidu, tir dé ¢d thé giam bién d¢ dao dong, hidu
qua rat 1ot

+ Madng may ma luc nhiéu £,(¢) 1 chinh, thong thuimg déng 1~2 hang coc toan bo xung
quanh mong, dong thon dung ddm vong bé tong cot thép lien k& mong va coc (hinh 4.47).
¢ phin mdi thém va ming e cd thé lizn k&t thanh mdt khdi, phai due xom ¢ chd licn két
cua mong ¢, déng thin him chac ¢ot thép 10 ra van ¢ft thép mai tang them.

+ Mong may ma md men lue M) 13 chinh, ¢6é 1hé doc theo hai ddu ma mo men Jue i
dong dong mdt himg coc hoace tang mat dam vong be tomg eot thép xung quanh maong, Lién
k&t thanh mot khoi véi mong ci.

- b v mong miy chiu lue nhidu ngang P, (1), dimg lién k&t tim dua vdi mong ¢ the
giam chin ddng npang, hicu qua st dung 1610 Kich thude cua tdm chon theo tinh tein,
dong thin sau khi lap dit @m xong ¢d thd tuy co ting kich thude 1@m, d& tang hi¢u qua
thu hiit nang limg chan dong, Tam dua ¢d 1thd tang do cing chéng cat va giam dan chan
dong. BE ngan ngita 1an khong ddu xdy ra gitta mdng vi tdm, c6 the lign k&t bang khap
citng (hinh 4.4R%).

Néu mudn giam # lan bicn do dao dong ngang cha mdy tin so thap vin ddng cb quy
ludt. thi dién tich ddy cna 1dm giam chin phai khong nhd hem gid i tinh todn theo cong
thite sau:
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T h Hinh 4.48. So di cdn tao tam gram chan lam
(‘:\'} theo plivcomg phap H. A LiagAos v Add Kae
h  CFh l. Mdng; 2. Tdm giam chin; 3. Vong frung gian;
; _ _ _ 4, Dim lien ket.
VO - HR s A cimy chdng ubn

vii ching cat cha dat duds mong (KN/m');
(" - H¢ 56 do eiing chong cat cha ddt dudi tim gidam chin (kN/m'x
n - BOL sa giam bién do dao dong;
/- Md men quin tinh chang udn caa mit day maong théng qua truc im cua
hinh daé (m™).

Cic Ki hi¢u Khiac xem hinh 4.48.

Dua viio cong sudt cla mdy vi Kich thude méng, chidu day ciia 1dm nén ldy 0.4~0.8m.

Trong cong trinh thue &, thdng thutmg khiong th¢ ddng dude coc hoae khong cho phép
dimg phucmg phap ma rong bon xung quanh méng. Néu mong ¢b dudmg dng cong nghg,
vanh cap dién < hai diu doc theo Gie dong cba Tue nhidu, mdng thidt bi ba o teong doi day
dic rong xumg may, khong ¢ da chd co thé ticn hinh gia ¢ hoae ¢é moéng miy khong
the ngimg sin xuadl trong thii gian tuong doi dan dé Gidn hanh gia 6. Trong cic truimg hop
o, phan dira vivo finh kinh cu thE, xem xét phuomng dn gia cd Neu duiedi mang 1 nén cit, ¢
the dimg phuvmg phip gia ¢t hod hoe hoic xi mang k&t dinh dat. U didm cus phnng
phiap nay la: may khong cdn ngimg thai gian san xudt dii, chi ngimg sin xudl tong 1hai
plan trge ép nhdn vira xi mang vao nén vii 2-3 ngay sau klu nhoi va xong, Trong il
nhidu 1nrimg hop, khang cdn thich gia ¢d 1oan bo nén dudi tim ddy, chi cin gia c6 mot dai
xung quanh tim ddy cia méng. Dya vao kich thude cta mang. chidu rong cia dai ndy 1a
2~4m. Chicu sdu cia khu vue gia ¢f xde dinh theo tinh todn, nhung khong nhé hon Lin,
NEu trong philn Xudmg ¢d mot 6 mong thidt by ba ui thinh hing, ¢6 the Llign két 2-3 mine
im mdt mong lign hop, Lim nhu viy khong chi giam chin hiéu qui, ma tha cone thudn L.
it anh hudmy té san xudt. N&u [ ba méng ndi vdi nhau, ¢d the luon dam bio ¢d mat miy
lam vide. Nghia 13 ddu 1ién ndi hai mdy, con midy kia vin san xudl. Dyi khi mdang ndr xong
¢d thd dua vao san xodt, lic dé mdi ndi mdng & gita véi mdng kia, may kia lai ¢ the diee
vio san xudl.

1 Phueeng priveie xoc i sie e Ine 1ong chan mony

Surcd san Iech cta bu long chan moéng thidt bi thirmg ¢d ba loai: mot 1 dicu chinh cao
dos had e s sad 1eeh vi i mad bang, ba T chon bO sung hoge chon La. Phuome [rhip xr 1
cu the ¢ mdy loan:
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[. Phuomyg phip thém thép dém: chu yeéu dang cho sy od d¢ vénh cia cao dé bu 16ng
khong 1im lim. Nhu wong giar doan ddu dua comg trinh vao sin xudt, vi thidt b khimg
ngimg vin hanh, lin mong ludn luon xdy ra, cho d&n khi nén dn dinh. (3 giai doan nay
thong thudng them miéng dém duét day mang, tién hauh didu chinh qua da.

N&u méng thiet bi lin déu, ¢é the didu chinh bing cdch thém dém ngang (hinh 4.49),

NEu mang thi€t bi ldn nghi¢ng, didu chinh bang cach thém dém hinh ném (hinh 4.50),

Phuong phap ditu chinh niy dac hict hay ding cho vige stra chita ngay. Di¢én liégn gquan
cta nd nhd, thao tic dim gidn, G& kicm thid gian, dém tuy theo mie 4o ldn, khong anh
hudmng san xuit. Nhung thue Gén ching minh, phuong phip didu chinh niay khong nén si
dung lau dii, bdén vi ndi chung Gm d& kim loai caa thiét br mdy mée, déu chiu nén chung
toan bd mit cat uén bé mat cia méng. Dang dém thép dé didu chinh khe ha ldn, s¢ Tam
eidm dién tich chiu i cia d&, kha dam bao thi¢t bi van hanh 1au dii. Nhune vude kh on
dinh Iin cudi cling, trong mic 49 [in nbit dinh, dimg thép dém nhiéu ldn diéu chinh, vin la
ma! tromg nhing phuong phap hou higu.

1am dém prang Tarm dermn mnn ném

Hinh $.49. Diéu chinh ing dim pldang Hinh 450, £2iéu chink bang dém hink nem

2. Phuomp phip thép dém dé ndi din bu lang: néu ot cao d6 bu long chénh 1ech nuomg
doi 1o, ding thép dém dic¢u chinh Tan cha mong thict bi. s¢ 1o ra 0 1dp thép dém it
nhidu, rdt diy, khdng nhing lién k&t gita than may vi mong kho khan, mi thutmg gay nén
hiu qud nghidm wong nhu thin mdy rung dong, bu ong chan mong bl di dot ngdt. Néu
chi¢u day cia thép dém Iém hom hai lin dudmg kinh bu 1ong chian mong, ¢in thém ldp dem
hé tonge da nhd Ep kin k& her lin, dong then adi dai bu g chin mong (hinh 4.51).

Néu hidn dang mdng thi¢t bi khong déu, xay ra “lin 12ch”, thi phin 16 ra cua bu long
chan may »& ¢& bicn dang gay hoace bicn dung udn. NEu b tinh trang do, cho da do
nghi¢ng khong Ldn lam, ciing ¢d the lim sie chiu dung coa bu long 1dm han edl nhidu so v
hinh thirmg, ¢& khi vt qui kha nang Lim viée, Lac nay, phii theo phuong phdp cua hinh
4.52, phai xir If nin lai bu Iong chan moéng. Gich lam cu the la: dua vio kich thuide duimg
Rinh v bu 1ong, duc rinh 16m sdu Khoang 150-200mm & phin chin. Dung hoi hin dot
ndng uén cong thinh hinh chir 8, dong thin hin mol tim thép gia cuimyg o mor phia coa nd.
Chi¢n din 1dm thép Khang nén nhd hon khedng cich gitta hai diém cir 1r*n dudi cua binb
chir S, Chicu rong tim bing mo men Iéch tim cta bu 16ng sau khi nan cong vei hai 1an
dieme Kinh b fong. K thie numg nong va hing ding bé téng di nha Lap day rinh [0m, sau
Khi hao duirdng ¢d the < dung hinh thuaimg.

RRE.
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Hinh 4.51. Phicong phap tang Hinht 4.52. Xz 1§ won Iuc long - Hink .53, Chan bt bu Ling
Lo e keo dan D long chdn maons cha mieg

3. Phuvmg phdp ding via keo cong nghi¢p chén bu 16ng chan méng: néu vi tri chon bu
[6ng chin mdng sai hodc mong thidt bi nghicng Lin vdi mde d6 16m, nhitng bicn phip xa li
trén déu khe dar duge hicu qua mong mudn. Qua tinh todn lai, ban than mong khong cin
udn chinh nghi¢ng 1dng thd, phii xem xEt vi i coa 18 bu 1ong sau khi sai 18ch cia dE mady.,
chéin Lai bu long, cdch lim vi y&u ciu nhu hinh 4.573.

bidu tién uén diém du dinh, dimg mdy khoan da hoac cic loai may khoan khac khoan 10
Prueme kinh 18 1o + 28, chidu sau 18 [ 104 + 20-50mm. Sau khi théi bur vd mat, tam thin
che kin lai. bidu che vita keo cong nghicép, ma migng 18 va do vao. Tidp do 1ay bu Iong da
ten xong W tir cam vio trong 16, Via keo cong nghiép od wu dicm 15 dong cing nhanh.
cutmg d6 caw, lue dinh két manh. Phuong phap niy 3§ duge dang tdng @i d xa i su o bu
[dng chan mong.

4. Dang chi 1& lien két d& chira sai 1ech vi i bu 1ong: néu sai 18ch tuong ddi idn. cing
¢ the han chi 6t lien ket thép hinh trén bu long ci. sau 36 wén ch nét lign két him ¢ dinh
bu long mdi ding vi tri,

4.4.4. Vidu cong trinh thuc té

L Xie [ sue 6 it mdng may dap chan dong qud (on

1. Khir quat s e

Mang may dap 2.500, 2.000, 4.000, 31501 cda ddy MP cua mol nhd mady, rong qud
irinh thit nghiém phat hi¢n mong chiin ddng qud 1on. Bidn do dao déng ngang khi vin hinh
kKhong 11 13 0.62~0.72mm. Co mang con hin khong déu. Do da) phai tién hanh xa 1 ga oo
Jda van mong.

2. Nguyén nhan sy co

Quar diu fra phin tich thiy cing, di¢n tich mdng qud nho, gay ra chiu e khong déu vit
mang chin dong qud lan, DG [ nguyen nhan chil yéu cia s e,

A, Phuong phdp xirli viv hi¢u qua

Xung guanh phia tén cia mdng, duc xim bd miat be 16ng, dong thii e cich min

khodng nhit dinh duc mat vong 1dp bio v¢, d¢ hin ¢t thép mai bd sung vidi cal thép cua
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maéng. Sau d6 xung quanh phia (rén cha mong d8 mot ddm vong b dng cdt thép, neo coc
vao trong dim vong (hinh 4.54). bidu dd lam tang Ky, K, réit nhidu, su suy giam cang lang
ten. Bicn dO dao dong ngang sau khi gia 8 hing 1/9 tude khi gia ¢o, ma trong luong mong
sau khi gia ¢0 chi ting hom mnde khi gia oo 56%.,

Maong gia o8 nhu hinh 4.55, chi tang them mot ddm vimg b tdng ¢t thép & phin tridn
clia mong. Trén ddm vong d¢ thép chd, d& thudn 1gi tao thinh mot khéi véi mat dit, giim
hicn dd dao dong ngang ctia moéng. Do khi thi cong mong ndy phai dao rong, dit 1ap xung
quanh khaong chat, do dé hai phia theo chidu dai caa mong ding bé 16ng dd nhd dém dén
ddy mong. Ky, K, sau khi gia ¢ cda mong 3.1501 lan Iugt tang 5,1 va 2,13 lan so vin trude
khi gia cd. Bicn dd dao dong ngang sau khi gia ¢o bang 1/5 trude khi gia ¢d, ma irong
luognpg mong sau khi gia cd chi taing 9% so vdi trude khi gia ¢6. a1 chiéu cde tham sa nén
vit bidn dd dao dong truade vh sau Khi pia of cia cde mong may dap xem hang 4.8 vii 4.9,

b,g

Q
Q a
e | of
b o I : I
0 ol P —
o o
: I~
Mal tbang M bang
1 =
U y!
ne ]I: c ]
]
i Ny i 51
n 1y
v v Lot
11
flinf 4.54. Serdes it o b g Hinh .35, Sordd viv o mong
fatier treiy 25000 2 (0, et ek 4 000 31508
I, Coe b tong cot thép; 20 Lop dem 1. Diam bé 1ong e thép; 2.0 Lap dem.

Bang 4.8. Bang doi chicu bien do dao dong trade vi san khi gia co clia mong may dap

Bicn dd dao dong dimg kht vin Bién 6 dao dong npang khi o
Satin coa | hanth khong i (mm) van hanh Khéng v (mm)
ONg . Sl g Sau g , Sau g1 Saul gii ihi v
lrong 'llrc_my_ Trrke il g *\_l_ll Bl s <E_m g1a W gia Gihi chu
i L leasinkie oo, sau S L b ed mede oo, sau
213 00 - i £1a e O g [
| dd nen dnnen do nén dd nén |
Dim tnnice . Ml dar day
128 (1,05 0.4 0,08 - e
20000 200mm. neo
am e . e :
Dunu_mk 0 00 0.72 008 v l...l.jll thép
2.5000 cua grang he
Riia nng (.34 0.20 (0.2 000 00N 0,12 tong .L.IHI thep
A 1500 . £33 00
Biia ning f i
- Tk (1,14 a7 ® | 015 A3
4 0001 ( { W L6 J 3 .1 l
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[. Xiz li su c6 chdn dong cria mdy nén khi amonidce

1. Khdi quét cong trinh va su c§

Khi van hanh thit hai mdy nén khi aménidc (92C601 va 92C602) ctia mot nha may & Ta
Xuyeén, lac nghiém trong theo hudng phai irdi v dao d6ng ngang, khong thé van hanh binh
thudmg duge, bien do dao dong cu thé xem hinh 4.56 vi bang 4.10.

Bang 4.10. Gia tri bién do dao dong do thuc té

Tri s8 bi¢n d6 dao dong (mm) Tri s6 bién d6 dao dong (nim)
Vi tri Vi uf
92C601 92C60?2 92C601 92C6(2

1 0,i3 0,25 6 0,02 0,03
2 0,06 0,14 7 0,02 0,07
3 0,11 0,20 8 0,02 0,07
4 0,04 0,12 9 0,29 0,37
5 0,02 0,03

2. Phan tich nguy&n nhén su c@
Qua tinh (odn, tri s6 tinh todn bién do dac dong cha hai méng thi€t bi ndy déu lén
hon tri s6 cho phép. Vi céng trinh nay la cong trinh nudce ngoal, thidt k& g6c khong tién

hanh tinh toan bién d6 dao déng, méng thiét k€ hot nhd, gy nén sy c6 chdt lugng lap
dat méng thiét bi.

3. X li sucd

Vi su ¢ anh hudng dé&n sit dung cha thiét bi, cdn phai ti€n hanh xir li. Phuong phap xu Ii
nhir sau:

- Tang d6 16n mdng thiét bi: cip cudng do bé téng ging nhu mdng ci, bo i ¢dt thép
thco yéu cdu. DE be téng cii vh mdi lien k&t duge t6t, xung quanh méng cd b6 tri hai hang -
thép neo 16 trén dudi, duc xOm bd mat bé téng méng cli, d6ng thoi nra sach, cdch lam cy
thé xem hinh 4.57.

- Chén c6t thép neo: cong nghé thi cOng xem hinh 4.58.

+ Khoan 13 xung quanh méng thiét bi cdi, chon c6t thép neo, cdc bude clia cong nghé 1a:
tron vita xi mang déo 1:1 — bom vira xi mang vao 6ng nhidu 18 — budc chat hai 6ng nhiéu
15 tam mot -> cho Gng di budce chat vao 18 khoan cia méng thiét bi —> dung bia chdn dong
cam c6t thép neo (hinh 4.58). Vi chdn dong 1am vita xi mang chay ra, do d4 vita dé ding bi
¢ép ra ngoai bang nhiing 18 nhd cha 6ng nhiéu 18, k&t hgp chat ch& véi méng thiét bi cil.

+ Khi chon ¢6t thép neo, trén nguyen tac yéu ciu vita bi ép ra nhidu hon 10% so vdi khe
ho gida 18 khoan ctia méng véi 6ng nhiéu 18. N6i chung tinh todn theo céng thic sau:

= (F-dy (4.5)

Trong d6: ¢ - Dudng kinh c6t thép neo gia c6 (mm);

t - Dudmg kinh 14 khoan vdch méng (mm);
d - DBudng kinh 6ng nhidu 16 (mm).
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Mat bAng mang

Hinh .56, Saddav do bicn do dao ding

thuee 1€ clict may nén

Ilinh 4.57. Miit bany g o mcong thit
1. Hai 1¢p cot thép €16 neo frén va dudi.

Dua vao cong thite trén ¢6 thd chinh 1 quan he r, £, d thanh bang 4.11. Ong nhiéu 15 1
san phdm dinh hinh cia nuede ngois, cung ¢ip dang hang hoa mdi doan dng dii 2.53m. o
the cat thanh doan ngin theo yéu cdu. Budmg kinh hén trong c6 bén loai quy cich: 27, 31,
36 v 40mm. (-}lnp nhicu 16 ding 18n nay 14 ché tao gia cOng tai hién trudme.

Sau khi xir 1 gia ¢0 theo phuomg én uén, mdy nén khi améniac van hianh binh thuimg.

dip img yéu ciu san xuvdl.

1. Diing phieong phdp ddt thém mdy
gicm chén i su ed chdn dong qud lon
cua mang may dap

I. Phuang phap xi IV

Do mdéng may dap chidn dong
xung kich ldn. néi chung rdt khé
diang bién phdp gia ¢6 wén mong,
dic bidt 1a sau khi dua vao san xudl,
do anh hudng bé tri cong nghd cua
phan xuimg, rdt khé ding bién phip
gia v dudt mong bda. Dudi ddy gidi
thicu dung bién phip cich i ¢han
déng dudi b¢ gach, phuong phip ba
tri mdy giam chén dong.

2. Hidu qua xu Ii

Mot may diap 4,50 bo dgm g6 du ¥ be
gach cla méng cd, déi ding mdy giam

Sngrhiéu 13

Riarung

Hinh 4.58. Sadd cdne nehé th cong
chdn 51 hép o

chin tat ddn bang 10 xo, hi¢u gua wong dai 161, doi ¢iidu sé lice chan dong thue 1§ mede va

sau khi thay dai nhie bing 4.12.



Bang 4.11. Bany quan hé giira ¢, ¢ va d

!
¢ 3] 22 | 3 T 3 |3 | a0 | 42 | a4 | 46 | 48 | 50 | 52
16 27
1R | 27 | 27
20 27 3 16 40
2 27 | 27 | 32 36 40
25 3] 16 40
2% 3] 3] 36 | 36 | 40 | 40
20 36 | 36 | 40
32 36 [ 36 | 40 | 40
3544J JL_~44fJA 40 | 40

Bing 4.12. Bang doi chiéu sa luong do thue té¢ chian dong méng tride va sao thay doi

Bicn d¢ dao dong (mm) | Thn s6 (Hz) | Gia toc dao dong
Trude T Sau anCﬂ Sau | Trude Sau

. . . Trude thay doi do nam 19823, sau
0,79 0,185 16,4 8 1 0,85 0,0058¢ .
\ |2 8 & | thay d6i do nim 1984

Ghi chi

So sdnh k& qud chan dong trude va sau khi thay doi cda méng, 11 $6 giam bicn do dao

0,185 . . e ax ,
dong g =1 " 079 - 0,766, nghia la gidm 76,6%. V& van dé ton thit nang luong xung
) . ) . l ! < e
kich, du tinh theo I thuyét: &= = =0,0395, nghia la 16n that nang lugng
1+« | 110 ¢ )

>
4.5

3,93% (a la 412 16ng trong Tugng khung miy va b¢ gach véi trong luong ddu bda), ma
nang luyng xung kich sau khi thay déi bang 97,2% trude khi thay ddi, nghia Ia t6n that
2,8%.. Sau khi thay déi, chan déng cua be gach 6n dinh, khang ¢6 hidn tuong lac; khi dong
bila, ngudi dimg bén canh mong, ciing khong ¢6 cam gide chan ddng. Khong chi cai thi¢n
didu ki¢n lao ddng, md ciing giam anh hudmg ddi vai cong trinh, thidt bi chinh xdc vi dong
ho do & bén canh, ¢6 hidu qua o rit.

IV. X7 17 sue c6 méng may chiu tae dong chu ki ciia hic

1. Khdi quat su ¢d va nguyén nhan

Phan xudng mdy nén cia mdt nhd mdy din hing ngang ¢é ba méng may nén 3Br,
khoang cdch gidta cdc mdéng miy 13 2,8m. Sau khi dua vao san xudt (o nhimg nam S0, vice
van xudt luon Juon binh thuomg. Nam 1976 do anh hudng cua tran dong dat Putmg Son,
trong nhi mdy nhiéu noi din cbt va nude (vi dudi 20m 1a cdt min, muc nude ngam cao),
Ngoai k&t cdu nha xudmg bi phd hoai, h¢ thong dong lue ciing bi hdng véi mie o khic
nhau. Méng mdy nén sau dong ddt chin dong rat 1o, kbong thé san xuat. Qua do dac: Rién
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do dao dong 16n nhit cta méng mdy s6 2 (N = 200r/phit) 1a 410um, 16n hon hai lan tri s¢
cho phép cha quy pham GBJ 40-79; Bién d6 dao déng 16n nhdt cia méng mdy s6 1, 3
(N = 167r/phit) 1a 242um, 272um, déu 1dn hon rdt nhiéu tri s6 cho phép cha quy pham quy
dinh. B6 trf diém do nhu hinh 4.59. Gi4 tri do thyc t& nhu bang 4.13.

Bang 4.13. Gii tri do thuc t¢ trudc khi gia ¢d méng mdy nén

S6 hieu méng may nén S6 hitu diém do Bién d6 ngang (um) Bién d¢ dimg (um)

1 242 104

1 2 83
3 190
1 410 185

2 2 180
3 400
1 272 104

3 2 104
3 254

2. Phuong phép xu li

Dé bien d6 dao dong gidm di nhidu, déng thdi ddm bio c¢é m6t may khéng nging sin
xuft, ding phuong 4n gia ¢ hén k&t ba méng miy thanh mét méng mdy, cai tao nén thanh
nén cing.

Dung phuong phdp nay, chi can dao dat gida hai méng dén ddy, dung bé téng c6t thép
ndi lién méng. Noi ¢6 dudng 8ng va ranh cdp dién & hai ddu doc theo hudng pit tong cia
méng déu khong cln dao dat, thi cdng thuan lgi, dnh hudng tdi san xudt it nhat.

3. Hi¢u qua xir Ii

Sau khi mdng lién két thanh mot khdi, dién tich ddy méng, do cdng nén va khéi lugng
tham gia chdn dong khi mdt mdy san xuit déu vugt qua trén ba méng don; khi ba may cung
déng thoi san xudt, vi géc phuong vi khong nhu nhau, bign d6 dao dong cta ching khong
thd ddu cong theo gid tri tuyet doi 16n nhdt, ma 1a cdng theo véc ta. S8 do thuc t& hon hai
nam lam viée cha mdy sau khi gia c6 cho thdy, hiéu qud giam chin rat t6t. Néu ba mdy
cung d6ng thdi lam viéc, bién do dao dong clia mdéng mdy s6 2 trube khi gia ¢6 13 410pm
glam xudng con 105pm, , chi bang 1/4 bién d6 dao dong trude khi gia c6. Sau khi gia ¢6,
14n lugt khoi dong ba trudng hop: mot nidy, déng thoi hai indy va déng thoi ba miy, do
bicn do dao dong thuc (& cia méng

mdi médy, k&t qua do nhu bang 4..14, % - — = =T
b tri diém do nbu hinh 4.59. @h“l ! 1 ! l oo I
Sau khi lien k&t ba méng, 16ng f‘; . J.,’. A RN 5
chido dai 1a 24.2m, chiéu diy tim - B )
ddy noi liégn k&t 12 1,7m, bang 1/14 BG tr diém do
18ng chidu dai (hinh 4.60). Khi chiu
tdc dong cua tal trong ngang, chan Hinh 4.59. So dé bi'vri diém do
doéng ngang va chin dong xoay coa Trong, iﬁnhf © ld bd cam bi€n do chin d‘_f’flg ngang;
méng lién hop ddu ¢6 tinh chin dong 1 I b ciun bi¢n do chidn dong theo chicu dimg.

325



tdng thé. Vi viy, c6 (hé dua theo méng khéi 1dn 1dn lugt tinh bidn d6 dao dong clha mot
diém nao dé (di€m can tinh dao dong 16n nhdt) rén méng lien hop (dao ddng toan khéi)
duéi tdc dong ctia luc nhidu clia méi té mdy. Sau d46 tinh t8ng bien d6 dao ddng (theo 8ng
clia véc to) cla mdéng tai didm d6 khi miy mdy ciung déng thdi hoat dong, déi chidu bign
d6 dao dong tinh todn véi s6 do thuc t& xem bang 4.15.

Bang 4.14. Gia tri bién do do thure té sau khi gia ¢c6 méng miy nén

B May s6 2 md May s6 2, 3 md Ba may déu md
SShidu | SChiéu | Riendo | Biende | Biendo | Biendo | Biendo | Bitn do
mdy nén | diémdo | pang dimg ngang diing ngang dimg
(pm) (pm) (nm) (um) (nm) (nm)
! I 93,6 41,8 16,5 63,8
2 89,3 38,8 136,5 58,5
2 3 6% 338 98,0 48,1 105 51,2
| 4 70 35,0 95,0 40,0 101,5 42,0
3 ) 69 42,0
6 65 42,0
Bang 4.15. Bang so sanh gia tri tinh todn va gia tri do thuc té cia bién do
o My 56 2 md M4y s6 2, 3 md Ba maiy déu md
hicu | Acp (um) Ay ¢ (Lm) Ay ¢ (Hm) Az o (um) Ay (Um) Ay (pm)
diém | Tinh Thuc | Tinh | Thue | Tinh | Thue | Tinh | Thye | Tinh | Thuc | Tinh | Thuc
d | todn | do | todn | do | toan | do | todn | do todn do todn | do
2 77,1 70 435 | 388 | 974 93 S84 | 41,8 | 1332 | 136,5 | 67,4 | 638
4 ¥2,4 - - 98,7 98 58,4 | 48,1 f19 {ON] 67,4 | 51,2

V. S c6' hon bu 16ng chdan may cria méng thiét bi léch 125mm (hinh 4.61)

1. Nguyé&n nhan su ¢d

Su ¢6 1&ch vi trf do sai sét cta ban vé thidt bi, din d&n sat s6t ban vé thi cong xay dung,
trude khi thi cong khong phat hi¢n kip thaoi.

2. Phuong phdp xir i

D3t vt nhing sai 1ach khong qué 1/5 1an dudng kinh bu long, ding phuong phap uén bu
long, didu chinh vi uf sai l¢ch. Yeu cdu cu thé nhu sau:

- Sou khi udn cong bu long, khi lap dit thidt b, vin ¢6 thé vin duye hai é cu.

- Diing hot han nung néng uén bu 16ng, nhung nhi¢t do nung Fhong duoc vuot qua
B0OC. LA phut hot han khong duge gin bu 16ng qud, khong duge 1ap trung nung ndéng thdi
pian qua dai. Khi nung ndng ding bién phap cdch li, d& ngon llra khong chdy d&n cat thép

hodc b tong, ddng thai cam gidi nude lanh vio bu [6ng sau khi nung néng.
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Hinh 4.62. Neydo) kich thevee Hinh 4.63, Sordi e ki IHinh 4. 64, Serdé vai lech
nep b long o cong It 1ong VELFT Clio ot s’
1. Rin thép 200 300 = 30 bu long chan meng

[. Vi tri chinh x:dc:
2. Vi ud sai léch.

VL Xt 15 see o wer s et lang (éeh v tei coiar mor monyg thiér hi

1. Khiit quit su ¢6 cong trinh

Mot mang thidt k& co B bu long, sau khi do b¢ tong méng xong phit hien cé 4 by
long sat I¢ch vi tri (hinh 4.64), Qua kiém tra, su ¢d niy hodn todn do ban v& thigt ke
mong v sil,

2. Xur i s 4

Vi sai 18ch v tri tuemg ddi Lom, khong diing duge phuong phap nan chinh lai, chi ¢ the
chon Lot 4 bu long khic. Cich lam cu (he 1a duce bé mot phin bé tong, cat bo nla bén 1rén
cua bu 1ong sai vi (i1, ding naa bén dudi Lim chan neo, han n6i thép U, ddng this bén irén
theép U han bu ong madi theo dang vi ird, sau G theo tiét ke dat mdt 1ap ludi col thép hién
mat dinh mang, dd b 1ang tep, dong thin dam ki (hinh 4.65).
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Khi xdc¢ dinh loar thép U, phai xem xé1 cde nhan 1o nhu sie chiu kéo, st chiu cal dint,
cuimg dd mdi han cia bu 1ong, thép U v bé tong cung chiv uén. Cong irfinh nay ding
phuung phip gdn ding dum gidn d¢ xdc dinh loai thép U. Dua theo cdp cudmg dd bu Loug
dai thanh chidu dai mdi han, 1t d6 xdc dinh loai thép U, Nhung cin néi rang, phuong phap
xdc dinh loai thép U nay 1a khong hoan thign, chi ddp dog su Lién két piga bu long va thép
U. ma bd qua yéu ciu
cuomg 46 va dd

30y 330
_ . ) 3o :
cung  cna ban  than 1 T = e
, L ] E
thép hinh. R I -

) T A
VIL Xie i siw cd '{"’

al
[
\.\\.\Li
X
-
t
[
145, g
T |w
4
J ni

léch vt bhu F‘l—_"i: = = ! e O
. . P " 1 + s s rrrera el
long chdn mang cua [ . g0 g

. L 560 560
NG MONgE T
1. Khai quat sy ¢o

JIE
S

1-1
cong trinh

MOt mong ¢d 6 hu Hinh 4.65. Phuong phap e li bu ldng sai vy tri
long  chin mong I. Thép UT4; Ludi ¢O1 thép Tip dat man.
264mm dai 1900mm,
toan bd déu sai 1&ch vi tri 300mm
(hinh 4.60).

_ 2700 2700 27004 2700

2. Nguyén nhin su e 4

Khi thidt k& chua chu y dén ! . #- I I ]
gira true madng thict by va duimg ST} (S + +_ {__ H _+
lim cda thi¢t b ¢ khodng cdch | 2456 PPy 12156]300~_,

300mm, do dé gdy nén tan bd bu

® © *
[Gng sai léch vi tei 300mm.
3Xar i suced
Do sai [ech tromg dob [on, do Vit sai Vi il dung

dé phai chon lui todn b bu long. Hinh 4.66. Sadovi i b long nics
B¢ tidnh phin duc nhidu bé tang. L. thrmg tim be may; 2. Truc mong.
rit ngan chico dai bu long s¢
chon 1a 640mm. B¢ dam béo bu long mdi chon ¢d db sie chang nhd, & phia dudi bu long
hian ndi 1Am thép neo gia of 300 % 200 « 30mm, dong thad dang hai thanh thép UL hin udi
bu [ong ca va miadi vidi nhau (hinh 4.67).

VL X7 I sec c6 it wéing oo hang tram bu long chan san sar féch vi i

L. Khdi qudt sifch

Mang cha thict hi nay ¢ hon 400 bu long @36, Sau khi thi cong kidm ra phil hién dén
co sal 1éch vaénr cac mate dd khde nhau, sai 1¢ch 6o nhin th 70mm, sa 0 trong pham vi
A0=TOmm co iren 1RO el s sd dudi 30mm e irén 240 céi.
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R T T Y x'ﬂ

flinh 4.67. Phadong phap aeli b long sai léch vt
L. Bu long ©64; 2. Thép U24; 3. Thép tdm 300 x 300 x 30mm; 4. Thép tim | Omm.

2. Nguyén nhin su eo

Do thi cong khong cdn than, lai thidu kiém tra ¢an thiet, do dé khéng diéu chinh sal s0
kip thini. Trong d6 ¢d hai nguyén nhin chd yéu: mot la khi phong tuyén trac dac, dat dudmg
tim trén van khuon, do van khuon dao ddng ma anh hudmg tFi vi tri bu 1ong; hai la chi co
dinh bu 16ng tai mot diém rén vin khuon, phia dud khong gir chic. Khi dé be tong. do va
dip, rung dong, vin khuon lac I di dnh hudng 1651 vi tri chinh xdc cta bu Long, hoac bu
long xoay theo 1 eta van khuon, lam cho bu 16ng nghi¢ng ma pdy uén sai 1éch.

X i s ed

Qua nghién ciu quydt dinh. sai 1éch khidng vugt qua 30mm, dang phuong phap udn
cong bu 16ng diéu chinh dén vi iri chinh xdc; sai lech vuot qui 30mm, diao 1& uén bé tong
theo vi iri chinh xdc. chidu siu bing chidu sau thict k& ban ddu, sau d6 chon bu long o
ciing duong kinh,

[X. Xer 11 st 06 sat ¢0t cao da b long chan mong

1. Khdi qual su ¢d cong trinh

Mt mang 1hidt bi cé trén 200 bu [6ng chan méng. Sau khi thi cong méng kiém tra phat
hicn, cot can dd bu 10ong ¢6 sai 1&ch tuemg doi Idn. Tat ca ¢d 107 bu 1ong ¢6 ¢ot cao dd vm_;l
qud trén 40mm, 1dn nhit B [S4mm; 6 136 bu Long 6t can do hoi thip, thiap nhal la thap
hon cao do thiét k¢ 220mm.

2. Nguyén nhan su el

Giding nhar O vi du K,

30X s ety

Phin bict x( 1i theo do 16n cua sai léch, Tri s6 sai léch cua ¢ot cao do trong pham vi
-10mm dén +30min, ma khi 1ip dirt thiét bi, ¢6 chiéu dai ren dam bio bing hai lan chiéu day
& eu e the khong can xir 1 Tri s sai 1éch eba eff cao do vugt qud -10mm hoae +30mm,
nguyen tac L dam bao chinh xde cft cao 4§ cia ren bu 10ng, visi bu 1ong vuon chidu cao, ¢

the cat dogn diu cha bu [ong, hode ding bu Tong ¢f cing dudmg kinh, cimg vt Tico ndi dai
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ra. Vai bu long thap, dang phuong phip hin ndi, s6 lugng thanh han ndi phu thude vao
duong kinh bu long; néu dudmg kinh bu 16ng < 36mm, dung hai thanh c6t thép; néu dutmg
kinh bu l6ng > 36mm. han ba thanh c6t thép (nhu hinh 4.6X).

X, X i sie o mong dang
khung  may  khudav  cra  mot

R W ' q 1
nha medy

1. Khai quit su ¢d cong trinh n
- [N
Dua  theo cich lam thong C& i @3
thurmg, xung quanh 1dm trén cia ' 1.
mong phai d¢ khe d& tdach rovi san LCJ
nhi xudme., Nhu viy chan dong '
: iy ng A, <436 A, > $36

lm tren cua mong s€ khong
ruyén true Uép cho sin nhi Hinh 4.68. Xt li nuoi dev hu {ong
XUg, ma trudde tién truyén cho
1am ddy cua mdng, sau dé thong gqua s tat dan cda dat nén truydn dén méng c0t va k&t cau
nha xuong, W dé giam anh huomg cua chin dong moéng thidt by dén két ciu nhd xumg.
Nhung khi thi cOng giva 1am tén cia mong va 1am san dung tam ddy ndi ching thanh mt
khdi, khi¢n cho chid¢u ngang hinh thanh chan dong téng thé, bién do dao dong ngang cia
cae dicm trén (@m reén cia mong va cic didm wong (ng cba 1dm san canh nd v& co ban 13
nhu nhau. phuong vi hoin 1oin nhu nhau, vi d6 i mot chan dong tong the, anh hucmg di
v k&t cfin nhi xuimg tuong dai Iém. Bien do dao dong ngang cla cia s6 tudmg pach 1a
38, hidn do dao dong theo chidu dimg 14 26um.

2. Phuomg phap xieli

Tich tam teen cia mang vai sio, dd bo tam day, giam Jdd clng ngang cua tdm ién
mong. tang bi¢n d6 dao dong ban than @m tnén. Qua do dac, bicn dd dao dong ngung cua
mot sa didm do ndy 1 23,5m ting 16n 46.8um (hién do dao dong cho phép clu guy pham
La 15um), nhung van trong 1 50 cho phép, nhu vy danh hudmg cia chan dong ddi v kal
ciu nhi xudmg di nhd dirdt nhidu. Bicn dg dao dong ngang (f ¢l 50 tién lﬁ(‘fng I 38
gram xuong 12.6pm, bicn do dao dong theo chic¢u ding (i 26pm giam xudng 12,6(un.

4.5, XU LI SUCO GIENG CHIM

Gieng chim trong thi cong mang siu c6 uu dicm dic bicl. Gicng chim chiém dién lich
dit nhd, khong cin i bir quay, tromg doi on dinh violin ey vé min K thuat, thao tic don
pian, khimg can cdc thict bi chuyén nginh dac hict. Nhung n¢u thi cong khong 161, ¢ the
Xy 1u st ed chat loomg Khi ha piéng, anh hudng d8n st dung. Do do khi thi cong phii dimg
cie bidn phip ki thudt, trong guad winh ho gidng phai tich cye vt npdan ngta vita chita 18ch,
chu y thao tie, Fim at edng tie ha gidng hit diy.

4.5.1. Pac trung, nguyén nhan va phuong phap xar li sir co giéng chim

NG chung diae didm su ed gicng chim bicu laén 7 chim giéng nghiéng 1éch, chim di
ngon, chim vagt, khong chim va chim khong déu. ndi 18n, ned hén k&t bi rd el nude.
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1. Chim giéng nghiéng léch

1. Bac trumg sy ¢d

(Sng gi€ng chim xay ra nghiéng l&ch, lam cho dién tich hiu hi¢u trong 6ng gi€ng thu
nhd, khi€n cho tim cda dng khang thang vdi tim cia chan 6ng, déng thoi gida cdc diém
chudn phia bén trén 8ng cd do cao chénh lech.

2. Nguyén nhan thuimg gap

- b4t & hién trudng lam giéng chim khong t6t, chua xir 1i nén.

- Chit lugng thi cong chin &ng va vich piéng khong tét, chan 6ng khong phang, khang
thang dimg, dudnp tim khong thing, 1am cho chan 6ng mét di tdc dung dén hudng.

- Mit dio khong déu, cuc bd cd chd ddo qua siu, 1am cho luc can mat chinh cia giéng
chim khong déu, khong d6i ximg.

- Bi¢n phdp giam lyc can phia sau vach giéng chim mat hiéu luc cuc bd, luc ma sit bén
khong d6i ximg.

- Khong thodt nude khi gicng chim dang ha xudng, gitta chimg thodt nude bic chim mot
cdch mu quing, hodc khong kip thdi bd sung nude trong giéng chim.

- Bém 3 riit bo khong d6i ximg, khong déu. Sau khi it 1ai khong kip thoi 1ap dat dam
chat, 1am cho gi€ng chim trong khi ché tao, bat ddu chim da ¢ hién tugng nghidng léch.

- Trong qua trinh chim giéng chua kip thoi ding cdc bién phdp phong nghiéng 1éch.

3. Phuong phép xu i

Trong giai doan dau thdy chim nghi¢ng, néi chung ¢6 thé ding cdch dio ddt nhiéu &
phia cao, dio dat it & phia thap d€ stra chita; Trong giai doan cudi, ndi chung ¢6 thé phun
nudc hodic phun khi vio phia ngoai giéng d& phd phia dit cao chia nghiéng, ciing c6 thé
dém ném g8 phia thip & dudi chan, phia cao dio dat, hoac nén ép & phia trén d¢ chira
nghiéng, [am cho trude khi 18p day stra chira dat yéu ciu.

I1. Giéng chim ngimg chim

1. Dac trung sy ¢cd

Bi¢u hi¢n chii y&u 13 khé ha chim dén mdce khang the ha chim duoc.

2. Nguyeén nhan thucmg pap

- Chidu sau mit dao khong di, Tuc can mit chinh qué 16o.

- Gap lgp dat ran chic, pha dat khé khan.

- Giéng chim nghiéng lech, 1am cho dudi chan dng cuc ba khoi dat khong thé dao duge,
hinh thanh luc can chinh dién.

- Khong ¢ bidn phip giam lye can phia sau vich, hodc bién phap bi phé hoai, do dé luc
ma sat mat bén ting 1&n.

- Thoi gian ngimg ha giéng giita chimg quéi 1au vi sy ¢d, ap luc ben héi phuc tang 1én.

3. Phuong phép xir If

- Tang hop I pham vi vd dd sdu ddo dat ndi cao vach gifng hoac gia 1ai d¢ dé&
chim gicng.
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- Ding sting phun nude nghiéng hoac mai khoan md rong 16 dé loai bs dat cuc bo dudi
chan 6ng.

- Khéi phuc bién phdp giam luc can mait sau vich da bi phd hoai. Néu trude chua 6 bién
phdp gidm luc cdn, ¢é thé dung sung phun nudc gitp viée chim giéng.

1. Giéng chim dot ngét

I. Pac trung sy cd

Giéng chim trong nhdy mat chim xudng tuong dai 16n, ma trude d6 hay xay ra hién tugng
ngimg chim. Khi nghiém trong thudng k&m theo nghiéng 1éch ng gidng, mat dat bi 16.

2. Phan tich nguyén nhan

- Gi€ng chim trong ndn dét y&u, h& 4p luc dat trong ngoai 6ng giéng khong thang bang,
d& sinh ra chdy déo. N&u dao dat tuong d6i sau trong 6ng gieng hoac khsi dat dudi chan bi
dao ma mat di chd da, thudng sinh ra chim 1dn.

- Gidng chim dao sav vugt qué chin ong qud nhidu, ma xung quanh gié€ng chim c6 thiét
bi din hudng ngan lai, nhung b thidt bi din hudng ndi ra, giéng chim s€ chim dot ngodt.

- Nhing nguyn nhan gay nén mit én dinh nhu trong dat sét, ddo dat qui sau vugi qué
chan, hinh thanh ddy ndi twong ddi sau, hoac chi xuyén qua mot phan trong 16p dét sét, nhung
16p cat con lai bén dudi bi mdy thuy lyc hit bin hdt réng, cing v&i khi dat sét duét chan bi
nudc Jam bido hod, déu s& [am cho gi€ng chim chim dot ngdt.

3. Phuong phép xu If

Phat hien gi€ng chim c6 hién tugng nguy hiém nhu rd i cit hodc chiy déo nghiém
trong, d€ trdnh bat ngd, chuyén chim giéng thanh thi cong ha ging khong thai nude.

IV. Giéng chim chim vuot hodc it chim

1. Pac trung su cd

Giéng chim ha xong, c6t cao do binh quéan cla chan giéng vugt qud gid tri sai 1&ch cho
phép, ldc d6 ¢8t cao do vi tri cdc chi tiét chon san, cdc 16 chita san trén vach giéng cling
vt qua pham vi sai s6 cho phép.

2. Phin tich nguyén nhan thuong gép

- Khi bit ddy, pi€ng chim ha chim xu6ng chua 6n dinh.

- Sai s6t trong do dac.

3. Phuong phdp xt li

Gap tnomg hap niy chi ¢d the cing don vi thidt k& 1ién hanh nghién cdu xir i

V. S e bit dady giéng chim

1. Pac trung su cd

Bidu hién théng thudng 13 ha gi€ng chim khéng déu, gi¢ng chim néi lén hoac khe ndi o
1 nudce.

2. Phan tich nguyén nhan

- TruGe khi bit ddy, nuée va ban trong ddy giéng chua don sach, hoac bé 1ong lap day
khong thi cong theo trinh ty hgp 1i.
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- Trong 1dp dat ¢d nude, day gicng chua Jam tang loc npuge, chua hit nude ra tir gicng
ap trung nude, khi ngtmg hit chua c¢d cde bién phip tuong ng.

- Chua xar | 6t bé mat tidp xic bé 1ong cd v méi.

3. Phuang phip xir i

- Trong 16p dat ¢ nude, néu trong gicng c6 Tuomg nude 1dn khong (he hit can duge hoac
didy gicng nude tin vao nghiém trong, dun cat, giéng chim khong ngimg tu chim hoac
nghicng 1&ch, déu phai bam nude vio ging, dung bicn phdap bit ddy khong hiit
nude ra.

- Gap trudng hap khe noi td 1 nude, ¢b the ding phuong phip bom vira d¢ x (1.

4.5.2. Vidu cong (rinh thuc t¢

L Xit [i sy 6 gicng chim chim dor ngor

1. Khai quat sireo cong trinh

Mot nha mdy dung gicng chim hinh biu duc [dm mong cho 10 ting nhict, ming dau.
mang nude cho phan xudng xu I1 nhict. Giéng chim dai 28, [m, rong &,6m, vich ngodi day
0,8m, chia thinh 4 khoang, chiéu day tumg ngan 0,5m, ha chim tGi -9,7m. tong trong
lugng ta 2.0001.

Phuong dn thi cong ban dau 1a ding gicng kim ha nudc, dao dat tha cong. Khi thi cong
d¢ 8 kiEm thict bi gidng kim, nhan e va dicn e, déi ding xde dat trong nude. bit ddy
trong nudc, dung tich gau xic 1a 0,8m’. K&t cdu piéng chim dé be tong hai lan, mot 1an ha
chim ging. Chicdu cao vich gidng doan dudi [a 7,87m, khi ha (& ¢d cao do thict k&, do be
10ng tim ddy, sau d6 lai d6 b tong doan trén vich gicng cao 1,86m.

Tae do dao dat trong nude ha gidng tuong dai cham. binh quan mdi ngay ha chim duoc
10~20cm. BE ting toe dd ha chim gicng vt chinh nghiéng 1¢ch trong khi ha picng, di dung
sing phun nude cao dp xoi khéi it dudi chan phia bic. DE gidm lue ma sit gitta vich
eing va dat, lai dung sing phun nude xai phia ngoai giéng chim, nhung hi¢u qui khong
1on, mot thang chi ha chim duge khoang Sm. Sau it ngdy, trdi mua to, giéng chim dot ngdt
nghicng theo hudng chidu dai, phia dong cao, phia tay thap, chénh nhau 75¢m.

2. Phan tich nguyén nhin

Qua nghi¢n citu thay ring, nguyén nhan ¢hi y&u ha dot ngdt 1a phan dudi gicng chim
A4t ddo qud sau. Do gdu xie ddo dat chi ¢ the ddo duge & phin gila, ma khoi dat trong
pham vi khodng 80cm canh chin dng khong dao dén duge, do d6 phan ddy cla gicng chim
hinh thinh mdt hé trang edl siau, ddy hd dudi cat cao dO chan ong 3m, d6 doce hd 1ring
khoang 2:1. Khi dp luc dat bén trong va bén ngodi gicng chim chénh [Ech nhau qud 1on,
lam cho khai dat ngodi gidng tougt v tran vao trong gidng, dong nude mua lai gidp cho xu
th¢ nay.

Sau d6 do 16 dd ha chim e ¢idng chim cham Tai. i thicu (hi& bi dd be tong (rong
nude, chuyén dimg hit mrde ha chim gichy, ddng thdi dung thi cong dio khad dit canh
chan dng. k& hap cling vdi gau xide dio date K& qui sau trin mua 1dn sau sdu ngiy hiit
nude, gidng chim dot ngdt chim xudng, hudng bic nam nghicng 63cm. hudng dong tay
nghi¢ng 3lem. Lic nhy trude ticn ném dd 1dn o mat bic noi chim (uamg d6i nhi¢u dé ching
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on dinh, (i&p dé dao dat chin ong phia nam vd ddy tudng ngan phia trong, gi€ng chim
nghiéng léch dan dan duge cdu chfa. Nhung lic ndy c8l cao 4§ cia chian Sng gidng chim
da t3i -10,9~-11,0m, vuot qua ¢6l cao do hiet k& -9,73m. Lic nay chudn bi 1dp ddy midug
rinh cd giéng chim, nhung sau nta thing lai ¢é mua to, phia ngoai gi€ng chim 1o dat
nghiém trong, cot cao dd miéng gieng chim doan dudi da 1a -3,13m. '

3. Phuong phidp xu I

PE ngan ngira dat 1 vho trong gidng, bén ngodi gidng déng hang coc gd ¢6 tam chan
dong thai ddnh mai déce trén 1: 2. Mot s6 ngay sau, don dd 1dn & cdt cao dd midng ranh c,
giéng chim chim rdt nhanh, hudng déng tay nghiéng 116c¢m, rat khd citu chita, danh ném
khai Tugng 16n d4 vao trong giéng, 6n dinh gi€ng chim. Do khong thé 1dp ddy & mig¢ng rinh
cli, quy&t dinh & ¢6t cao do 1dm ddy thidt k& cil duc mot 16 rinh khic dé 1dp ddy, sau dé not
cao vich giéng dén ¢St cao A9 thidt k& Khi két thic thi céng giéng chim phia tay da chim
qua 2,9m, phia ddng chim qua 1,6m, pham vi ldn va phat trién v& nit mai d4t xung quanh
2iéng chim t&i Sm.

4. Danh gid

Tir thi du nay ¢6 the thiy, chi dua vao giu xidc dao dil, khang thé dao duge khai dat
canh chan 6ng, khong (hé dép tmg yeu cau d6i xing, thang bang, ting budc dao dat ha
chim. Khong nhu phuong phip dung nhiéu gdu nhd dao dat, két hop dung thi cong don dat
chan ang. DBai véi giéng chim tuong ddi 16n, dung gidng kim ha myc nude 1a an toan. Nhat
Ia khi pap lép cdt chay, gicng kim ha muc nude [a bien phdp hitu hidu én dinh khoi dat.
Nhimg kinh nghi¢m nady dd dugc nhimg cong (rinh sau ching minh, nhu xay dung doan
canh b cua dudng ham vugt song, dang may chuc giéng chim lan lugt ha chim lign kot
thanh, ngan nglra chim dot ngdt, ddng thoi ha chim dén ¢6t cao do thiet k& mot cach thang
131, sai s& cot cao d6 chi ¢ £5cm.

1L X2 Ii s1e & mint giéng chim

1. Khdi quét su ¢d cong trinh

Mot tram bom tudn hoin clia nha mdy dién & cira Trudng Giang d8 ra bién. Phdn ngiam
dudi dat dung phuong phip gicdng chim thi cong. Giéng chim dai 39,8m, rong 39,45m, sau
16,2m, hén trong ¢é 7 vach ngan, tdng trong lugng khoang 17.500 tin. Cu tao giéng chim
nhu hinh 4.69. Phin ddy gi€ng chim ddéng 69 cay coc 6ng thép, dudng kinh 914mm, chitu
day védch dng 11mm, chiéu sau déng 65m. Gi¢ng chim nay sau khi bd dem gd dd chan ong,
da phét hicn 39 v&t nit (trong dé ¢6 27 vét nit xuyén qua, 12 vét nit khong xuyén qua), do
rong v&t nidt khodng 0,2~0,4mm, 160 nhat téi 1mm. Tir noi cé vét nit ¢ thé thdy, {oan bo
d&u & irén 7 vich ngan, dic bidt tp trung & hai bén 16 chira san, hiu nhu tdt cd cic 16 chira
san déu ¢é vEt nd, nhung & trdng vay ngodi vay khong cé vt nin

2. Phan tich nguyén nhan )

Pon vi thidt k& phan tich, cho rang vét nat cha y&u do c6t thép khong du gdy nén, ma
thuye (& be tong cha vdch giéng va vach ngan cha giéng chim (khong ké ddy) 1 khoing
7.000m", ¢t thép dung gin 1.000f, him lugng cOt thép chia bé tong khodng 140kg/m’, so
vai thict k&€ gicng, chim thong thudng ting 40%. Do dé 1i do hiun lugng c6t thép khong da
1a “hong chudn xdc, ma nén chd ¥ mot s6 van dé dudi day:
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- BO 0 mat bang gidng chim khéng hop 1 ddy [ gidng chim lonc D00y hidt ke ma
hang 13 hinh vuong. Trung Quic & Bm mot 0 gicne chim hinh vuong, nhmye Kich thinie
adt chung nha, mic boy tei theo hinh chir nhit hoace hinh iron wemg doi nhicu. nha nt van:
bom nude, i lugng oude boo K, doang bae gicng chim hinh tron duemg kinh ngoai 1
37 4m, vich giéng day 1.2m, dai 40m. Do chicu din Idn. md men uon ieén mat dimg cia
viich ngodr cang Idm. Thém mia vich gicng tinh theo khung ngang, 7 vich tong cor nhir
didm e Khi gadng chim rat bd dém gd da, vich ngoai cha gigng hin uemy doi 1. con
viich ngan do chua b dat bén dudi hoae chua bd chimg d, da dd hin taomg, dai nha, Vi
vach ngodd vi vach trong khong Tan nhu nhau, do dosinh o md men udn v g sodt cal
phu thém, vong td mal cat o ¢chd 1S chita sin cua vach trong yéu. cudmg do thap nhit. 1.
viy, hai bén cha 18 chira san ¢d et nhidu v nd, NEu dai gicéng chim thinh hivh tion, dop
lue ngang ma vich ngodi ginh chiu ddi thanh dp lye vom, khong nhimg vich gidns ob the
maong, ma 7 vich ngdn cing ¢d the gidm di hoae digi bit ddy song mdn thi cang. Nhuvay oo
thé irinh eay nén vé nin do lan khonge déu ca vich trong v vich npodi.
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Hinh $.69. Clicug chim roam b tian hodn ciea nhad nudy dién

Phan tich cudmg do chidu dimg cia vich gi€ng chim hinh vuong, nhie hinh 4.70, gidng
chin ed the xem nhu ddm don d& trén tim dém di e6 dinh d& tinh 1odn lai. dé L

I 3 " [’{ ﬁ\:“ _
M = xgx28 <« | 4x|— I - 30g (4.6a
> R w284
g« 67
M, ~-———=-18¢ {&.6h)

Trong dd: M, M - Lan huot [amd men udn o gida nhip viv g1 (KN.m);
¢ - Trong hueng coa vich giéng (kN/m).
Gia thigt, chuydn gidng chim thinh gi¢ng mat ¢t hinh trom ¢ dutmg kinh S6m, cudmy
dé vich ddng cha vich giéng nhae hinh 4,70, Gi&ng chim tinh todn lai theo dém hinh cung
tron lign tue dév irén 8 dém da co dinh.

235



a"\-‘fl, :“‘“”H"s‘ o AN T :_}H = 3”L|
M,= 001653 « 7 ¢ = 2% --"fl-ﬂq

Phan tich e Licu tinh widn nha tedéns tuy dicn tich et giéng chim tang 1&n. nhung inh

I

hinh chiu Tue cia viach gicng di duge cai thien il nhicu, Do vay gicng chim [dn cd dugmy
kinh 68m, ciing khong i load bo dém po da mi tang ¢ol thép

Cong tinh nidy ncu chuyen thinh gi¢ng chim hinh ron, xem x¢ét theo dutmg Kinh Shm
cua hinh tron bao ngodi hinh vaong ¢ canh 40m, so vai hinh vuong thi nhic¢u hon bon 16

rong hinh tramg Tudi Hiém, vd mat san xudl hode dea song déu co the lon dung.

flinh 4,70, Sl
PRI PHes) 1T

vefong do Iy

EG1R prg1n RAA
- A AR )

~ %450 dinre coc vt b
weng
Oammng -1
m ! ™ e Cieng chim
hinh vaong,
i H. Giéng chim

i mer win

hinh trim

{+)

- Phuomg dn picng chim thém mong coe khong hop 1) irong giéng chim cong iinh ndy
con ddng 69 cay coc ang thép QY9 H4mm, tong pid thinh (hao gom vt héu thép va cone
ddng coc) Khodang mot hicu nhin dan (&0 Thém vio nhing nhan 6 nhu chicu day vich
cicng treme dot lom, ham hiemg (thép trong bé tong uemg don Lon, Tai tang thém eid thinh,
Do déy cong trinh ndy Khong nhimy g thanh oo, dong than Tai dua thém khong it Khi
khan ha chim gicng chim va cong vide bit day. Nhu trong qua tiinh ha gieng chim. do cow
ong thép dan dan 16 ra ngodi mat dat, dua lai Kha khan cho viée sue bim bang may thuy
e, BXGne thin coc gan vich gi¢ng ngodi con bi nghicng nghicm trong, Iém nhat dén 15,
hudtne nghicng Lot ciing phimy hadng hee ddy ngang cia mat nghicéng chin one. Neodi
va, eng gud tinh hit ddy gicng chim. do giéng chim viin GEp tue lun Khong ngime
Khoang 63mm, ma coc dng thép Lo vl cong khong sinhora hin, do dd Lt tao ra o be ong
N Khoang gicng it trade, chicu rong vel ndt T=2mm. VEL il 18 vi tri cov phdt ién ra
b poe Chhoang wicng do vach ngan v dam Khung o thinhy, May man Ji ding bicn
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phap 1dm ddy be tong ¢t thép khong cung d6 vai 19p dém be 10ng, mdi khong gay nén
nhifng hiu qua nghiém trong.

Tém lai, néu xem xét bd sung méng, tidh himh bit day khi gi€ng chim ha dén ¢6t cao do
thi&t k&, di dao 24.000m* dit, nang khodng 26.400t (1inh theo dung trong ndi cha dat la
1,1t/m%), luc ddy ndi cha nude khoang 19.200t (tinh thco mit ddy cla tdm diy t6i muc nude
ngim), luc ma sat gilta tudng ngoai clia gidng vai dat khoang 4.300t (tinh theo 2¢/m?). Do
d6, ba loai niy ¢é thé dat trén 50.000t, dit ddy cta giéng chim tuy kém, nhung chi can xir If
thich dang, stic chiu tii clia dat con ¢ thd nang cao. Trong lugng cua giéng chim khodng
25.0001 (bao gdm tdm ddy bé (0ng cot thép), cong thém tai trong thiét by, trong lugng nha
xudng bén trén va k& cau bén trong cang vdi nude trir, du tinh cing khong vuat qui
40.0001, do dd gi&ng chim khong déng coc, dé hin ciing ¢6 the rat nho.

3. Hidu qua xu i

Tuimg gicng be tong doan thd ba cda giéng chim cao 6m, nang khoang 7.5001. Vi doan
thir nhat va doan thir hai bi ndt, 1dm cho vice d8 be téng & doan (hit ba khé khan. D& vt nit
khong 6iép tyc phat rién, don vi thidt k& dé nghi: tuomg gi¢ng bé tong doan thi ba 16t nhat
d6 1am hai 1an (mdi 1dn 3m). Nhung don vi thi cong cho rang, van khuon, c6t thép déu da
hudc va dung xong, n&u chia lam hai lan d8 be tong, khi dd 1an (ha hai, khoi lugng cong
viee don be 1ong bam vio van khuon va cot thép s& Idn, dong thdi phuong dn d6 hai lan van
khong cai thi¢n tdng trong lugng, do d6, sau khi dd xong dgt bé 16ng thit ba, v& nit vin ¢
(he tidp tuc phét ridn, vi vt ndt chi y&u 1d mo men am va ing suat cat gay nén. Bon vi th
cong cho rang, nén ddo bo phin 16n dat dudi (udng ngan, d& mot phin trong Iuong cua
tomg ngan truydn ra tudmg ngodi, mé men am vi dng sudt cdt cha tudmg ngan ¢6 thé vi the
ma giam di. Pong thdi, trong, ngodi chin ong xung gquanh gidng chim [am thém d¢ cidt
vimg (dung bao (ai cat dip), tang thém suc chiu i cda nén dudi chan dng.

Sau khi dang bi¢n phdp trén, hi¢u qua rat t6t. 6m cao cta doan bé téng thit ha dé mol
1an, ma gi¢ng chim chi xudng 10cm, v& ndt khong nhimg khong phat trién mdi, m cdc v
nift ci ciing khép lai.

4.6. XU LI SUCO MONG HOP

O ving dit yu, cudng d6 nén néi chung tuong doi thap, khi tai trong tuong doi 1dn,
diing méng bang hodc mong b khdng thd ddp tng duge yéu cdu thidt k& néu didu kién
khong cho phép dung mdng coc, ding mang hdp thutmg thich hap.

4.6.1. Pac trung su ¢o mong hop

Méng hop trong thuc (& thi cong thudng c6 su ¢d do lyc day ndi clia nude ngdm va bicn
dang ctia nén lam mdng ndi 18, hodc ¢d udn doc & méng va nghieng theo chiéu ngang.

4.6.2. Nguyén nhan su ¢d6 mong hop

1. Lige ddy ndt clia nuie ngdam

1. Quy dinh clia quy pham

V& dp luc P mit ddy nén trong diu 5.5.5 cba “Quy pham thidt k& nén mdéng cong trinh”

(GRJ 7-89), chua xdc dinh 10 rdng ¢4 cin phal xem xét vin dé lye ddy ndi cia nude ngam
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va xu I nhu the ndo. Trong “Quy trinh thict k& va thi cong mdng hop nha cao tang” ma
dua ra nhimg didu xem xét. Nhung van dé nay luon luon tranh luin. P61 v moéng hop
chon sdu S~6m, khi thi cong viing dat y&u mi muc nudc ngam tuong déi cao, ¢é can tinh
thém lue ddy néi 40-SOKN/m™ hay khong, duge the hien wromg doi dac bict trong tinh 10dn
nén. K&t qua do thue (¢ may cong trinh & Thugng Hit cho thay, lue ddy ndi clla nude ngdm
12160 tai khdch quan. D6 lon Tue diy néi cia ddy mong hoan 10an quyét dinh & do cao cha
muc nude ngam, khong ¢d 1idn quan dén do 16n cda dp lue ddy mong.
2. Kinh nghié¢m thuc tién

Trong cong tinh 1oi nha Khang Lac b 1ri bai ho quan sdt muc nude, d€ quan irdac van
d& miue nude ngdm dang cao rd lai, sau khi giéng kim ngimg ha muc nude. Mat diay mong
ctia ba cong trinh 1a tod nha Hoa Thinh. toa nha Hung Khoa va toa nha Tit Binh, con chon
k& dp Tuce thaim quan trac do 1an cta luc diy ndi cia nude ngam va van dé ap lue ddy méng
¢d anh hudng hay khong dai vai lue day noi, két qua thi nghiém nhu sau:

- Cong trinh toa nha Hoa Thinh:

dudm mat dae 2,5m fa 1dp i <ét nhe

day 12m, sau khi giéng kim nelmg j e _asam
ha muc nude vio ngay 23.7. uén £ 3 _/""'—“—— '
hinh quan trdc muc nude bang ho T )‘ / !
quan sat mue nude, k&t qui do thue 767725 176423
(¢ nhu hinh 4.71. Tt hinh v& ¢6 the 0 100 260 300 400 500 80D OO 800
thay, t6¢c do mue nude ngadm dang h

trer lan Jac tuomg déi nhanh. Nhu mue

, B . . Hinh 4.71. So dé quan he gura nuee mioe dang
nude do thye ¢ nedy 23.8 1 muc f " '

cao trolav I van thor gran san kin ngieng ha

nude on dinh, 10ng chicu cao dang e e cde diém @iéng cria toa nha Hoa Thinh

wd lal 1ae nay 15 4 34m, sau khi

ngimg ha mue nude 24h, 4o cao dang nude trd Jal bing khoang 45% tdng chidu cao, Nau
720 15 609, sau 120h [ 75% (& cong inh (0d nha Khang Lac. didu kicn nén uomg ty nhir
o toa nhic Hoa Thinh, dud: mat dat 3m la 1ap 4 sé0 nhe day 14m. sau khi gigng kim naimg
ha e nude 10h, dod cao dang nude trdr lai dat (i ROV tong chicu cao dang nude)

Cong vdi viee nay, dudi ddy mong ¢hon hai k& dp lue tham. do ap lue day ndi ddy mong.
K&t qua do thye & nhu hinh 4.72. T 27-9 dén 22-11, huic nén hinh quan ddy mang 2 1
0.068MPa dan dan 1ang 18n dén O.16MPa. ma lue diy nai cia nude o diy mong do duoe
thue (¢ cha hai k& dp lue tham duy i trong pham vi 0,036~0,05MPa. Luc day noi udy
kKhong tang theo sy gia tang caa dp lue diy mong, md fwong doi uép can vai do cao dang
(rd lal cda mure nude ngdm 4.34m sau khi gicng kim ngimg ha muc nude mot thing (tuong
ditemg vai lue day 0.043MPa) (hinh 4.72).

- Cong trinh 10d nha Hung Khoa: dicu ki¢n nén hoan toan khic vdi tod nhd Hoa Thinh.
NG ndm ¢ dp dat y&u dién binh cta Thuong Hak 2~3ny dat mat 13 1dp dat cimg, ben dudi 1
lap dat <&t cd bun siu, tinh thim kém. Luc day ndt thue do bang ba k& dp lue thaim @ day
mang va s thay déi muee nude o hd goan sdl mue nude nha linh 473070 hinh vé ¢8 (hé
thay. hai cai d6 cing tuomg doi gan nhao. Dicu d6 cho thiy chat dat nén (cat viv dat <& chi
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anh huong e do thim trong didt. Do do trong thai gian thi cong, néu cin thiét, ¢6 the dia
viio tinh hinh chat dét, thong qua 56 Li¢u thi nghiém quan sit muc nude & hién truomg xic
dinh luc diy néi; mi trong théni glan s dung, ¢é thé dua vao imuc nude ngdm binh thuong,
tién himh thiét ké theo toin bo lie dav noi

Naay do (18976

P (D IMPazm )
51
05 g
é‘f g = d4
= =
= 03 o ) _
= 05 2tuz p—t— s Dgding Ry S0 mye nuo
P A .
= 5 (tor $.5.%... S8 hidukeé ap licndm
0 O’ 1012 2 4 & B 10 12 2 4 €
S0 MPaem nam /6 nari 77 nam 7 1thang)
Hinh 4.72. Bién do quicin e i Hinh 4.73. Bicu do e he nuee o i
ey nar dav mong p ven dp lie H va D ddy nen diay mcng p, ver then gran t

dav mcng P e tod nha Hoa Thin
Glri chut: Noay 23-7 pormp b mite e ;
Ny 2808 mee nievie mdne dang cao fro lar 4 34m
m, N, f{: let ved hiéae h'-":i;.l hri Hcinn

Nghia la tinh toan nén doi vai mong hop chon sau phai phit hop vén yéu cdu sau:
FPa=Ps| (4.7)
Trong dé: P - Ap lue binh quan & mat diy mong (MPaj;
P, - Luc day ndi o mit ddy mong (MPa);
£

-
LN

Ap Tue hiw hiéu o mat diy mong (MPa);
/- Giid tri thiél ké sue chiv tan cua mong (MPa).

- Cic cong trinh Khic: ngod ba toid nhia 16n o 1ren, may cong trinh khic o Thuong Hai
cung déu tién hinh tinh todn theo cong thue tién (4.7), xem xét todn ho Iuc (1:3.'}' not, 1 do
khan thic uem lue caa nén thém mot bude (bang 4.16). Nhu cong trinh 10a nha Hung Khoa
thet ke theo quy pham thiét ké it (TI7-74), site zhiu tu cho phép cha nén [a K = 101 5kPa.
dp lue binh quan day méng P = [55kPa, mi lue thiét ké néu xem xét 1in bo luc diy noi
day mong, thydip lue hitu higu cua day mdng P, = LO7KPa, ty so voi sic chiu i cho phép
et nén Idn hon mat chiit, nhimg ¢d thé dip ung yéu cau thiet k& Néu tinn win lai theo idip
lue binh quan didy mong P, thi £ lén hon £ 53%, pha stra don thiet ké mong.

LI Bien e nen

Mong chion sau khidc nhaa, khong chi true uép anh huédng dén cudng do nén, mi con co
anh huong ridt 1on den bicn dung nén.
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Bang 4.16. Khai quat tinh hinh nén méng hép tam tda nha 16n 6 Thuong Hai

Chiéu cao cong Chiéu cao
Tén cong trinh Két cau tinh H (m) méng h (m) ) L |£ﬁ
cn cong ton bén trén Mat bang ddy | Chiéu sau H H )
méng L x B mong D (m)
1 2 3 4 5 6 7

Toa nha Khung vich 38,80 5,80 1 1,8 3.6
Khang Lac cing, 12 ting 69,61 x 14,10 5,50 7,1

Toa nha Vich cimg, 35.80 3,68 1 1.4 2.
Ti Binh 12 tang 50,10 x 9,8 5,20 6,9

Toa nha Khung diic 37,80 3,65 1 1,5 38
Hoa Thinh sin, 12 tAng 576%x113 5,65 6,7

Toa nha Khong diic 38,98 5,00 1 1,2 4.6
Hung Khoa sdn, 10 tdng 45,99 x 18,44 5,50 6.6

Mot toa nha Khung, 91,30 127 1 0,5 5.1
khéch san 14 ting 46,50 x 46,50 0,50 18,3

Vién bao vé ba Khung, 29.80 3,15 1 1,7 4.6
me VA tré em 7 ting 50,65 x 13,75 2,40 12,4

Khich san ga Khung, 10,10 3,25 1 14 50
phia Bac 8 ting 42,10 x 19,50 3,15 9.6

Toa nha ¢ khu Khung, 40,40 4,70 [ 0,9 4.3
Luc Gia 12 tang 36,50 x 17,18 3,50 11,5

Ghi cha: 1. Chiéu cao cong trinh H la chiéu cao tie mdt ddt bén ngodi nha dén mdi cong trinh;

2. Ap huc hivu hiéu diy méng p, =Tong ap e day méng P - Ap le ddy néi ctia nitée
day méng py ;

3. Tinh todn hé s6'lun s xdc dinh theo cong thie hypechon cong vai phan dodan;

4. R va Ry xdc dinh theo quy pham TJ7-74, mot 1oa nha khdach san o Thuong Hai xdc
dinh theo thi nghiém tdi nong. ’
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. . e
Suc chiu tai

Téng dp luc M6 dun nén Thii eian Lin du 1) bo
diymong P | cuanénR | linl16p dat e trin 6o | kiénS | nghieng | cong
(kPa) hoac R, (kPa) | d& E,(MPa) | 9 (cm) | tongthé | thuc
' > { - . Lidn thl_IC do do
Ap e PO AQ}I_IC }‘mu M6 dun binh SN ioh chiéu chiéu
sung day hiéu ddy 16D né S6 ngay tin
3 5 quan lop nen an tric lin toan § | DNgang doc
mong p, MONEP. | 14y £, (MPa) | dUA@ntraciu O | )
(kPa) (kPa) (cm) 00 (03
8 9 o 1 12 13 14
185 300 7.45 19.7.74~13.3.79 16,0 2.2 -0,33
85 140 6,1 1698 21,0
188 26,7 7,0 28.10.76~5.6.79 12,0 0,5 0,14
94 146 53 959 21,0
156 300 7.17 14.6.76~22.1.79 240 1,7 -0.18
50 110 3,67 940 19,2
155 101,5 2.3 4.6.76~24.5.79 <35,0 2.1 0,10
57 107 2.8 1135 350
129 140 4.0 5.6.54~4.12.72 166,6 4,2 0,21
120 129 2,58 6.800 (40,0
96,1 1429 18 9.6.66~30.10.75 41,0 7.5 0,35
50,5 77,1 2,2 3430 341
101,8 206.,5 7,12 17.12.72~24.8.7 10,5 0,7
44 75,3 5,61 1690 11,6
132.5 311,3 943 1.8.76~25.4.70 8.0 0.7
68 107.5 431 998 25,40




Ly toa nha Khang Lac, Tit Binh, Hoa Thinh, Hung Khoa lam vi du, chicu siu chon
mang cua bon tod nhi nay la 5.2-5,65m, kdt qua do thue & bicn dang nén nhu bang 4.17.

Putmg cong quan hé bign dang nén vir thei gian 7 nhu hinh 4.74.

T bang 4.17 ¢ the thiy, ha muc nude va ngimg ha muse nude gay ra bicn dang nén nho,
e the b quae Tiedudmg cong quan hé a-r cta hinh 4.74 ¢ (hE théy, dac 1iinh bién dang nén
cua mdng hop chon sau L trong don 10 ding. €6 the don gian thinh ba piat doan chiu Tuc
(g sudt trong luong ban than, (g sufl ba sung, g sudl khong déi) dé nghien i dac
tinh hid¢n dang nén cia mang hop chan sau vt phuong phdp tinh 10an.

Bign dang nén cua giai doan ing sudl weng lugng ban than (gia 1ai cong trinh bang
trong luemg dar dio mong).

Bidu 1ién ¢an phai khao sit van 0¢ bicn dang din héi caa dit do dao hé mong gay nén,
han vi hidn dang nén Tai vi bicn dang din kot o quan hé mat thidl.

Bang 4,17, Bien dang nén aita bon toa nha [om trong nam giai doan chiv hue (em)

! 4 ; < ; Thi come vy
{ Ten Nén Ine kh I Thi cting Ngimg ha PR
. p - Bio ho mang poR = e str ching ket
ciing Irinh ha mide mudic mamng miure muie £ ;
' cdu bén trén
Ty nha 1 0 | 43 (.55 0
5 1 - 4 & Pl
Khang Lac ; X o < 14
Toa nha a3 54 | 85 1.0
e > (1.7 =4 1 : X
Tt Rinh ¥ ) N
Tevi nha |3 45 - (3 i G
Hou Thinh - e <189 o e
Taosit nha X a3 -
Hung Khoa ) ) S 10 0,21 <M
* (raav) 1 ingay)
g 100 200 300400 500 500 /00800 300 1000 1100 e 100 200 300 400 KO0 GO0 700 BOU SO 1K 1100
i H\.—;‘_'-i;_‘ s “'2. hut nuee rang nég e TR g AN riging eonyg
: ® 5 ?
- § - A b B
2K \o S £ ] g
7 2 — " 2
15 5 S 151 5§
' &
a0 € o] 2
m (my}
z 5
B sl 2
Iy {1

Hlinh 4. 74. Bivudo et B Dié e nenn v thedt goan i bon fe il
@ Tod nhit Khang Lae vic Tir Binh: b. Tod nha Hoa Thinh va Hung Khoa




+ Bién dang dan héi: thi cong méng, dau tién cin dao h6 méng. Lic nay, nén khéng c6
tai, dp luc trong dét gidm xudng, hicu tng dan hoi cha dit sé lam cho mat ddy h6 méng
sinh ra bién dang dan héi nhat dinh. Do idn cha né ¢é lién quan d&n cdc nhéan t6 nhu diéu
ki¢n nén, do Idn dd thi, dién tich h6 mdng, thoi gian chua 14p hd méng, trinh tu dao dat va
¢ong cu sir dung. N6i chung, méng chén nong, bign dang dan héi do ddo méng sinh ra réat
nho, thong thudng cé thé bod qua khong tinh. VA méng siu, nhy méng hop cha bdn toa nha
1én & Thuong Hai, chén sau 5,20~5,65m, déu ding giéng kim ha muc nude. Trong lugng
dat khi dao ha moéng khoang 10t/m’, twong duong v6i 55~65% t6ng 4p luc thiét k& ddy
maéng. Luong bign dang dan hoi binh quan do duge bang mdy do dan héi nhu bang 4.18. Tu
luong dan hdi do duge thue t& trong bang ¢6 thé thdy, lugng dan héi cha méng hop chon
sau khodng 20~30% lugng bién dang nén du tinh cubi cung (d¢ lin), 1a twong ddi $om
khong thé bd qua.

Bing 4.18. Bién dang dan hoi va bién dang nén lin lai cia bon toa nha lén

Ten DO su Dién tich | Thdi gian | Bién dang | Bi€ndang | DG lin tinh
A0 1 hG ming | hs méng dao danhéi | nénlin | todn cudi ciing
cong trinh (m) (m°) (ngity) (cm) i (cm) (em)
Toi nha
q
Khang Lac 3.50 TLOx 15,5 40 > 2,0 4,1 16,0
Toa nha
Td Binh 5,20 SLOx 11,0 40 34 35 12,0
Toa nha
Hoa Thinh 5.65 58,5 x 15,5 14 4,5 4,5 24,0
Toa nha
Hung Khoa 5.50 47,0 x 20,0 50 . 7,5 > 35,0

B vi nhan t8 anh hudng dén bicn dang dan hoi tuong d6i phie tap, do dé con kha tinh
todn chinh xdc. N&u hé méng khong ¢d nude, thii gian chira 18p ho méng ngan, ¢6 thé cho
ring bi¢n dang dan hdi sinh ra trong dilu ki¢n thé tich cla dat khong thay déi, tuong duong
vdi bigh dang dan héi tite thai. C6 thé 1y trong lugng ddt méng dho bod di 1am tai trong am
d¢ tién hinh tinh todn. Caong trinh Hoa Thinh ding thi nghi¢m chat d& tai cha mdy ¢6 k&t
trong phong d¢ do mad dun bién dang, déng thoi dang phuong phip (ng cong theo ting 16p
tinh toan bién dang dan hor, m duge bicn dang din hdi 1a 3. 7em, twong dot gan vdi bién
dang dan hoi do thue €12 4,5¢m.

i vdi ddt sét, ndu hd méng ¢d nude, cho dit thdi gian chua 14p hé méng ngan, ciing s&
Vi dat sét hat nude 1am cho the tich cua dét tang 1en, diéu dé khong nhiing lam tang bién
dang din hoi, ma cudmg dd chong it chia dit ciing s& giam xudng. Nhu toa nha Hung Khoa
vi hicu qua hy mue nude khong 16t, lam d&t hd méng bi phd hoai, anh hudmg cuomg dd cta
Jat. Vi vay, trong qué tsinh dao va sau khi dio méng, déu cin dung cdc bién phap cin thidt,
dam bido gidng kim lién tuc ha muc nudce va khong phd hoai dit nén. Sau khi dao hd mong,
phii d6 be tong 1dp dém va tim ddy ngay, tang nhanh 16¢ do thi cong mong. Diu do doi
vai vice dam bao chat lugng cong trinh vo cling quan trong.
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+ D&i véi bién dang nén liin: sau khi dao hé mong, ti€p theo thi cong mdng, cho dén khi gia
tai ¢céng trinh bang trong lugng khdi dit dio hd mong thi ngime. Bién dang chicu ding cia
nén sinh ra trong qua trinh nay goi I lai bién dang nén lin.

Tir bang 4.18 ¢4 thé thay, né khong gidng nhu mdng nong cé thé gia dinh bang khong,
ma udc khodng 20~30% bién dang nén cudi cung tinh duge. Bicn dang nén ép lai do thue &
cda tod nha Hoa Thinh va T Binh, gan nhu bang lugng dan h6i do thue t& Trong giai doan
img sudt trong luong ban than cha dat, can ¢t vao s6 do thuce (¢ cua ban tod nha [dn, quan
hé cia S (46 1on) - P (1ai trong) - ¢ (thvi gian) vé co ban 1a quan h¢ tuyén 1inh. C6 the lyi
dung @ lin do thye (& tinh nguoce trd fai mo dun nén 1an trong pham vi cia [dp nén ldn.
Nhung k&t qua tim duge tdn hon khodng 6 [an so véi mo dun nén Idn binh quan (£_)) trong
pham vi cha [&p nén lin ma bio cdo dia chal cung cap. Vi vay, giai doan ndy c6 the xem
nhu giai doan bién dang dan héi. M6 dun nén lhin sir dung (hoac méd dun dan héi) ¢6 thé
tim duge t dudmg cong nén ¢&p lai, dong thoi dung phuong phép 13ng cong theo tmg (dp
tinh todn bién dang nén &p lai.

- Bién dang nén trong giai doan tng suat phu thém (gia tai cong trinh tor vuot qud ing
sudt trong lugng ban than d&n 16ng tmg suat cha tai trong thict k&),

Khi tai trong budc vao giai doan ndy (diém quat a (rong hinh 4.74), dic tinh bicn dang
nén lap tde ¢é thay déi 1d rét. Tée ¢ bich dang ting nhanh, bich dang nén tang rat nhanh.
Nhu tdi trong k&t cau khi hoin ¢ong cta 1od nhit Hoa Thinh I3 156kN/m”, 18u hon khoing
509, i trong cia tng sudl tai trong ban than. Tac do bidn dang cta giai doan nay Av/Ar =
1, 18mm/ngdy, bang 2,8 1an giai doan trude. Luong tang bicn dang nén As = 12.04cm, ciing
bang 2,7 tin giai doan trude. Nhu (od nha Khang Lac, tai trong ket cau khi hoan cong fa
179kN/n’, 1dn hon khoang 80% tai trong cia tng sudt trong fuong ban than, (6¢ do bicn
dang lic nity As/Ar = 0.59mm/ngay, 1dn hon 4,7 tan giai doan trude. Bidn dang nén tang
6. 7cm, bang 1,6 1an trude. S6 lugng ndi trén clia hai tod nhd nay trong hai giai doan thay
ddi khac nhau, 13 do 1dc do thi cong va s khdc nhau chia nén gay nén. NEu ai cong thém
bitn dang cia giai doan trude, thi chidm khoang 65~70% do lin cudi ciing tinh duge. Didu
dé hoan todn khic véi dac tinh bién dang trong thot gian thi ¢ong cla cong trinh 1rén nén
y&u bang 10~30% do Win cudi cliing. CS the néi, quy luat bign dang nén nay 1 dac tinh 1o
nét cia méng hop chon siu.

K&t qua bicn dang thuc do cha giai doan ang sudt pho thém, v& cd ban gin véi quan he
tuy&n tinh. Buong nhién, mot phin ctia nén da di vao giai doan bicn dang déo. C§ the ndi,
Lidn dang o giai dogn ndy ¢6 tinh chit hdn hgp dan hdi déo, dan hdi 1a chinh. ¢ thuén [oi
cho vi¢e nghién ctu phan tich, ¢ 1hé xem doan «, b trong hinh 4.74 nhu md1 dudng thang,
Ki¢n nghi tinh todn bién dang nén hing phuong phip cong don theo timg 1dp dia theo mo
dun bign dang tim duge bang thi nghi¢m nén nhanh trong phong thi nghi¢m.

- Bi¢n dang nén clia giai doan dng suat khong déi (tai trong cOa con trinh sau khi hoan
cong [a 1ai tronp khong doi).

Dudi tdc dong cha tai trong khong déi, biéh dang nuén thay doi theo thdn gian, ¢é (inh
chat luu bidn. T bang 4.19 ¢4 1he thay, bidn dang ¢ giai doan nay chiém 20~50%. do lin
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tinh todn cta nén, ciing khic vdi bidn dang nén ciia cong trinh trén nén dat y&u ndi chung.

Nhung tr dudng cong s-t cba hinh 4.74 ¢6 thé thay, dudng cong s-f ndy sau khi hoan cong

lai tuong ty vai bidn dang cia cong tinh trén nén dat y&u ndi chung, ¢6 thé ding dudng

cong hypebon hodc dudng cong s6 md dé bicu thi dac tinh cla né. Hién nhién, muén tinh

todn bién dang nén cua giai doan ndy, can phai {ién hanh thi nghiém lvu bign dé tim cdc chi
tidu tuong dng, hodc tinh todn xédc dinh bang phuong phap théng ké.

Bing 4.19. Bicn dang nén cda bon toa nha Ign trong ba giai doan fing suat

DIU lenh Cic Giai doan g sual
R do hin P ) . j . .
) Tcl“\ " cudi cuine | Ung sudt tirtrong Ung suit phu théem | Ung sudt kKhong thay déi
cong (i <
# v (C'“) Vit “III/'(((%) N '\‘hs/’(((y") “kdén ‘\Ikddl/‘\‘(%')
Toa nha
5 8 3
Khang Lac 16,0 4,08 25.8 6,70 41,9 5,22 32,6
Toi nha R
1
T4 Binh 12,0 3,50 29,3 4,20 35,0 4,30 5.7
Toa nhi
5 G 5
Hoa Think 24,0 450 19,0 12,04 50,0 7.46 3L
Toa nha >35.0) 7.80 2.3 17,523 50,1 9.67 27,6
Hung Khoa

UL Bién dang cho phép ciia nén (hin)

Got I gid tr1 bién dang cho phép cta nén (1dn), 1a chi bién dang nén ma dam bao cong
trinh (bao gdm ca cong trinh bén canh) ¢ the sir dung binh thudmg.

Mat s6 tu lidu cha nude ngodi cho thiy, bién dang cho phép cha nén d6i v mong hop
hoac méng bt eing [d 15~20cm. Tri s6 ndy hidn nhién c¢on thich hop véi trumg hap nén
y&u cda Trung Quéc, d¢ tién phan (ich, chuydn bang 4.16 thanh hing 4.20.

Trong bing, mdt tod nha & Thuong Hai I mot tod nha k&t cdu khung do tai ¢hd 14 @ng,
mit bing mdng hop clia nd 12 46,5 x 46,5m, chidu cao 7,27m, chon siu 0,5m, dng suat phu
thém ddy mong 13 120kN/m’, ma dun nén 1in binh quan trong pham vi ldp nén Iin la
2,6MPa. Tod nha nay xay dung dén nay di trén 30 nam, do lin binh quan do thue (& s
160,26cm, (i s lén nhat 1 174,7c¢m. Bién dang mdng 1dn nhu vay cing khong ¢d gi nguy
hiém dai v ban than k&t cau tod nha, nhung ¢6 anh hudng twong d6i [6n doi vai cac ngoi
nha ¢ hai bén. K&t cau hen trén cla vien bio vé hba me teé em & trong bang la k¢t cdu khung
die sdn 7 tang, dicn tich mdng hop 1a 50,65 x 13,75m, chiéu cao 1 3,15m, chon sau 2,.4m,
(ng sudt phu thém ddy mdéng 1a S0,5kN/m°, md dun nén 1dn binh quin trong pham vi 1dp
nén lan la 2.2MPa. Tod nha ndy da xay xong trén 20 nam, do lin binh quin do thye (& 1a
36,2cm, Lon nhat 12 46,7c¢cm, tinh trang sir dung od nha rat 161, nhung ¢d mot & anh hudng
td nhd mot ting @ bén canh. O Iin cta 6 1A nhd ¢On lai déu twong d&i nho, tinh hinh s
dung ciing binh thutme. Tir d6 ¢6 the thay, do cing cta méng hop 1dn, ¢d kha nang chong
lai 1an khong déu manh hongeho phép i teong dai Lon,
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Bing 4.20. Bién dang nén cua méng hop tim toa nha lon cua Thugng Hai

| Posiu | Aplucbd | Modunnénlin | Bolin | b lin e <6 ki :
Ten cona (i chon | sung ddy | binhquantong | tinh tinh ‘;)“é" o
ncongtinh | 600 1) | mong p, | pham viting nén | duges | todn s rzg/l - Im n
(m) (kPa) ltin £ (MPa) (cm) | (emy | COAMTERAN
Toa nha
5 0
Khang Lac 5,50 85 6,1 16 21 )76
Toi nha .
5
| Td Bioh 5,20 94 53 12 21 0,57
Toa nha d khu
. 5 : 3 5 0.3
L Gia 3,50 095 | 4, 8 2 2
Khéch san 315 44 5,6 9 2 0,75
ga phia Bic |
Toa nha
How Thint 5,65 50 jL 3,7 24 19 (26
Toa nha
3 35 .
Hung Khos 5,50 57 2.8 > 35 18 > |
Mat tod nha ) < 120 2.6 167 140 (19
kahach san
Vien bio ¥ 03| 5 40 50,5 22 41 34 120
I

Tt bang 4.20 ¢6 thd thiy, d6i véi bon tod nha mh md dun nén ldn binh quin li
2,2~3,7MPa (toa nha Hoa Thinh, toa nha Hung Khoa, mdt (0a nha ¢ Thueng Hai, vién bao
v¢ stc khoé ba me tré em), luc nén bd sung 1a 50~120kN/m’, h¢ 56 kinh nghi¢m nén lin
tinh todn la 1,20~1.30. D41 véil bon tod nha kia md mo6 dun nén hin binh quan 1a
4,2~6,1MPa (toa nhd Khang Lac, to& nha T Binh, nhi ¢ Luc Gia va khdch san ga phia
Bic), lyc nén b3 sung 1a 44~94kN/m*, hd so kinh nghié¢m nén lin tinh todn 13 0,60~0,80.
Tir d6 ¢S (he rat ra k&t ludn so bg 13, hign nay mdng hop mi dng suat phy them fa
44~120kN/m” dang dang & Thugng Hai, he s6 kinh nghiém 1dn tinh todn chu y&u phu thugc
vao mo dun nén lan binh quan, ma quan hé véi dp lue phu thém khong ro rét. Buong nhicn,
dd1 vai dat nén rat chat va nén di nén trude, khi tinh todn bién dang (lin) cta nén, chon he
& Kinh nghigm 1an, phai duge nghicn e, ¢6 the ha thap mat cdch thich hop.

IV. Uén doc (d6 vong tuong doi) cua méng hinl hop

Can bo ki thuat ¢ong trinh ludn rat coi trong hinh dang va 49 1dn caa uén doc (40 vong
tuang doi) clia méng cong trinh, ding d& du tinh mudc do hu hdng ¢ thd xuit hidn & cong
trinh, cling vdi nghign chu sy ciing 1dm vide clia nén va k& ciu bén trén. Gia tri udn doc
clia cong trinh ménz hop md Thugng Hai dang thudng ta 0,1~0,35%,, (bing 4.16).

Lay k&t qua udn doc do thye 18 cua toa nha Khang Lac, tod nhd Hoa Thinh, toa nha Tw
Binh va tod nha Hung Khoa (hinh 4.75, 4.76) d& néi rd tinh quan trong cun viée nghién ctiu
udn doc. Mdng hop (bao gdm tang nira ngdm) cOa Khang Lac, T Binh, Hung Khoa sau khi
hodn thanh, dd be 1ong hoic cau tap k&t cau bén trén. Thong qua quan tric hin, ¢ the bidt
duge mide dd udn v dd clng cta méng hop.
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Toa nha Khang Lac la k&t cdu tdim tudomg. Thi cong mong dung ban coc dai khodang 12m.
Do neo khdng kip th¥, 1am cho dit nén xung quanh phdn ddy phia nam ctia hd mdéng bi
xdo dong. Khi bé (6ng clia méng hop chua dong cting han, thi bat ddu nhd bin coc, déng
thoi kéo theo mot phan dat va ngimg ha muc nude, két qua sinh ra bién dang udn 16i lén
tuomg d6i 1én. Khi méng dong cung hoan todn., tri s8 uén 16i 1én do dugc 1a 0,3%,, vai k&
qua do duge khi méng vira md hoan thanh hiu nhu khong ¢6 trinh trang udn coug, tao nén
st dai chot vd rét nhu hinh 4.754. K&t cau bén trén ding phuong phép thi cong vin khuon
trugt. Bat ddu thi cong tir k&t cau bén teén cho d&n khi hoan cdng, vé co ban gid hinh dang
187 1&n cha méng hop va tri s6 ubn cong, hinh 4.75aq. _

Toa nha Hoa Thinh 14 k&t cau khung, hd mdng ciing dung ban coc dai 12m thi cong,
cing ¢é hién tugng 16i 1&n mot chdt nhu trén, nhu hinh 4.76a, nhung do nguyén nhan tién
dd thi cong tuong ddi nhanh, so lidu do duge khong duge i tudng.

Tinh hinh toa nha T Binh va Hung Khoa khic véi hai tod nha ndi & én, ¢ hign tugng
nguge lat. Nhu toa nha T Binh 13 k&t cdu tdm tuomg, hd méng dung ban coc thi cong
nhung sinh ra hign dang cong 16m xudng phia dudi. D6 la do tién do thi cong chim, sau khi
b¢ 16ng tdm ddy dong ciing hoan todn, mdéi dé be t6ng tudmg trong va (udng ngodi. Sau khi
twong trong tudng ngoai da hodn toan dong cing mdi dé be tong mai. Nhu vay, do cdng
ctia mdi ciu kién déu ¢ thé duge phat huy. Dong thdi hai ddu chidu doc cda don nguyén
1T (don nguy@n phan tich) cha cong trinh, mdi ddu déu ¢6 hai don nguyén bén canh thang
gde voi nd (hinh 4.77), lam cho haj ddu khong chiu anh hudmg cua ban coc. Do dd, néu be
tong mdng di dong cing hodn todn, gid tri udn 16m xudng do thue & chi 1 0,1%,,. K&
ciu ben trén ding phuong phép thi cong bé tdng do tai chd bang van khudn ban i6n. Do 16¢
do thi cong cham, mdi 18p be tong dong cing hoan toan mdi dé b tong 16p thd hai. Nhu
vy gid tr udn Idm xuéng do thyc t& khi toa nha cad ban xay dyng xong chi 1a 0,14, .

Toa nha Hung Khoa la h¢ k&t c¢du khung, hé méng khong déng ban coc nhur ba toa nha
néi & trén, md dung phuong phédp thi cong dio md rong. Mat bang co ban cta cong trinh
nay 13 45,99 x 18,44m, ti s§ dai/rOong nho, sinh ra bién dang u6n cong xudng phia dudi rit
nho, gid tri udn cong do thue t&14 0,10%,, , nhu hinh 4.76h.

K&t qua do thue t& cha bdn tod nhi nay cho thay, udn doc 18i 1&n hay 16m, quyét dinh &
didu Ki¢n thi cong. Tri s8 udn do thue t& 1a 0,10~0,33",, . Phan 1én tri s& udn cong 13 hoin
thanh khi méng hop hodc tdng nita ngam thi cong xong, khi nhd ban coc hoic trude khi thi
cong phan k&t cau bén tren. Chng vdi su tricn khai thi cong k&t cdu beén tén, su tham gia v
tdc dong cua k&t cau hén trén, dd cing toan khai khong nglmg duge tang 1en, cho dén khi
hoan cong, tr1 s udn doc v co ban dam bao khong thay doi hodc thay déi ra1 it Bidu d6
ndi 1o rang, do cdng thue (& (khong phai tinh todn) ciia mong hop 1a tuong dat 1an. Néu lai
xem xét do cing cha k&t cdu bén trén thi nd tai cang 1o, do vay ing sudt udn toan khot rat
nhd; dong thoi con cho thay trude khi do cing cua méng coe con chua hinh thanh. (de la
trong thdi gian mot thang sau khi do xong bé (6ng méng hop, néu ién do thi cong k&t ciu

bén 1rén tuoing doi nhanh, thi chinh 1 giail dvan tdn nhit caa bién dang uon.
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Hinh 4.75. Udi theo Ditmy doc v do ngliens theo laidng ngang ciia mong hop 1)
«. Toi nha Khang Lac: £, Toi nhi Tir Binh.
L. Tam trén eia mong hop (3-1-75: 0,033 MPa/cm): 2. Khung ting dudn (12-4-75; 0,066; (), 3
A Giai dogn g sudl trong hiemg ban than (7-6-75); 4. G doan img suidl phu them (209 75,
O 79MPa/em s (L3300 5. Guai doan (g suat khong Joi (13-3-79; 0,28"7,):0. Phing ntra ngdm
(29-¥-77: 0.06SMPa/em™; 0170 7. Giai doan vmg sudl tong luong bin thin (20-4-7%;
O 104MPa/em™ 012" 2 R Gran dean imy sudl phu them (4-1-79; N 165SMPa/om s 0147,

V. Dd nehidnyg toan khoo (Ineong ngang) cua mang hop

Lo dd etmg 1oin Khon cha mong hop Ion, ndng lue chang Ta lin khong déun cao, cho
phép sinh o Tan tromg dai dn. uon cda hiing doc v hudng ngang 1é0 nhd, Vi the, khi
mong sih e bidn dang, ddy mdng ¢S thd xem gan nhir mot mat phang, sinh ra lin Jdéu
hoae nehicng tng (hE Nehicng 1ong 1he cia méng hop, chit yén [ nghicng tong the theo
hidng ngang, do Wm caa nd ae GEp anh hudmg dén sy phan bo dme sudl cua Kt i

bén tén.
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Hink 4.76. Udn thea hueong doc va da nghicnyg theo g ngang cua mdng hep (1)
. Tod nha Hoa Thinh; A, Tod nhiy Hung Khaoa.

Phong nira ngam (2-8-76: 0,06 1MPa/cm ™), 2 Gian doan dng sudl tong liemg bin than (13- 10-
760 0,1 13MPajem™; tmg sudt tong lromg han than O.103MPy/em ): 2. Tang nita ngdm chira il
o, 1 trong temg duemg giai doan img sudt phu thém vio (22-11-76; 0016 IMPa/em < 0127
4. Giar doan g suil phu thém vao (13-1-77; 0,156MPajem™ 3 O,18'/,2 5. Giai doan (mg suil
khong ddi (27-7-78): 6. Phong ntfa ngiam (20-4-77; 0.0S8MPa/em™: 7. Giai doan tmg suil tong
lieme  hin thin (24-8-77: DOVSMPafem s 0067, 8. Khdi nmg cua khung (I 12-77;
O L26MPafem™s 0,17, 9. Giai doan img sudt phu thém, (2-6-7%; (L122MPa/em . 0.1/,
10, Giai doan tmyg sudl khong thay doi (24-5-79; (L1 /).
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Nhidu nhan @ dnh huemg den do nghicng wng the, nhir dicu kign nén, cap dong dat.
do Iim 1eeh tam cua lan rong: dp lue diy nén. anh huong 1an nhau gitda cde cong 1rinh,
chicu cao vi do rong cua cong trinh, dicu Kicn thi cong.... Nhiing nhan 0 nay thumg Gnh
hueme dann xen, khong chd va d tinh gid o nghidng tang the nhae the ndo 1 mon van Je
quan frong,

Hign nay nhd cao tdng ding mdng hop, cao do cua nd thuimg trong pham vi Snw nén
tomg d6i déu, thém viio Khi tinh todn nghicng Wng the, cha yeu sem ¢t @i trong nh, la
iy, nehidng Wng the thudmg quyet dinh odo 1aeh hBm coa 8 trong, inh huemg caa nhimg
eomy trinh bén canh vi nhan 10 thy cong. Han nhan @ wde ¢o thd dGidu chinh khi thice ke,
mit anh hi'my ciaa nhan 10 thi cong kha di tinh,

&) _ I pguyan | Lo o ™
i 57400 I ©PRAN k) : ] @
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Hnh 477, Servdder nadd Daisy Do ten pdi
v T nha Khang Lae ket e nm wemye 12 ving s 00 Tadcnha Hloa Thinh (ke
ciav Khung 12 Ging ). o0 Toa nha T Binh (Rt ciau tim tecmge 12 tings o Toa
nhi Hung Khoa thén sl khung 12 togo

Nhr od nhd Khang Lac, nen dong deng do doe cie 19p din bang phang. do déch tam cua
1O hep i rong £x 00 Da thew tinh tsin, do nehidng 10nge the wan hang Khong. Nhng do
tromye qua inh ddo mdng, hin coc thep o phia nam chua neo kip thai, do ddonai vie ho
mong khoang 25em ¢ gian day mong, Eun cho RS ciu it nén bidnh ldng, Sao khi oo
vongt b tong time diy mdne, phio vam tuvEn trge m chide doe Ta fap dar han cau thap
Wng frone lromge B 820 K& gua 1 khi hoim comg 1oi nha nay do duoe do nghieng 10ne (he
ve hudme nam 1 2,070 Lo odhas toa nhd Hung Khoa, vichag¢u o hie muse aine coa gicng
Kim keéme khong dip anyg dere yéu can ha nire e ngam saong dudn diy mong thict K
Shcm Dho diat Lo dang gau xich, lan cho dar yéu o din diy ha mdog b pha hoa teone

Joroehicm trong. Trong qua trial th cong, vdach bamane shado L b sap. them nir phi
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nam hd mang bi e mii, me cho lap dém b tong v mun do xong bi chai len. Hony
then, dd 1ech tam cha i rong thict k& /= 001 = -T6dem (phia nam), ngoar ras Khe thy
cOme toi nhiv beénh ahin nam ting & bén canh eing o8 anh hadme (hinh 4.77). Vi vay ko
hodn cong do nghing wnge the ve phin nam thue (& do dimoe 12277 0T dd ed the thiy,
ton trong nghicm e quy inh thi cone. dimg cac idn phap can thidt, agan g s Sao
dong cta KEE cau dal nén 1 mdr mau chat guan trong, khong che nghicng tong the.

Toa nhia T Binh viy Hoo Thinh J&n edinh hudng caa cong winh bén canh mi oo de 160 h
i tronye nhat dinh O rdn dd nai viond lech 1am cia i nong wa nha Hong khoa vie cong
Irinh Bén canh (nhiv bénh nhan & phine pam iy En true doe déu bi nehiéng, Tinh hinh o0
i nhid Tir Binh lai khdac, 3 1ach im (= 23cm coa tie trong don nguyén phan tich o phia
hic tuyén true doc, tong tam tu bong cua dom nguyén bén canh  phia nam luyén e
docs Do dd chidu ena ma men mi ching sinh ra Khie nha, c0 the eid ndu mal phan mo
men do dd 1Ech am v ban than dony nguayen phan tich o ras Do da kb hoin cong, do
nehicng tong the theo hudng bac thue dochi o 04870 So sdnh KE gua cho thay, dar v
mot cang trinh khong chin dnh hueng e cong wrinh ben canh. vong dicu kicn nén dong
déu, O gang [am cho trong tim kSt cdu i hop v tim caa diy mangs néu oo dnh hdng
cha cong fiinh bén canh, phin xem xéEmat cach 16ng hop vi ol trone 1m vie im cua hinh.
d piam do nphicng Wng 1he.

Toa nhia Hoa Thinh L mau s dooracon, Tod nhd pay gom han dom ngusén L toa nha 1?
tang phia nam cdéap lue binh quan diy mong B TRIRPG v 1ol nhd 12 ting phia bac cooap
frre Pinh quin ddy midng T TS6KPa Licn K& hai tod nhi nay dimy k&t cau cong xon co the
Lt dos Nen cua tod nhi ndy dong déu Do [eeh m @i rong e toi nhic phia bac L/, =
dem, /0 - DAL Khoange cich thong thuy eiim hat todt nlid bace vacnam e 4.5me ed vanes do
anh hitmig 1an nhau cta hat oi nha, tod ahd phia nam nen nghicng v& phia bac, 16 nha
phia bac nén nghcéng vé phin nam. Nhimg Khi hodn cong. 1od nha phia nam vi i nhi phia
hac déu nghictng v phia bac, oa nha phine bac con nghicng doc thee hudng o by <ang
deme, B0 L do kb by mong divo dat w8 corbin Ji xonge, dueme Sng chinh ha nire minde cra
cicng kim v phin bic od nhd phin bac bi hong room made, bun tr khe b coa ban coe thep
It vao hés mang. xay e do i dém be tang trong tinh frang o8 e Sau mat nam
hoan cong, tinh hinh cé nhimg thay doi rdoct, mong thon gan iy, todm bd phan tine hien
dane nén caa bd phan F8-FLOH70-FI8 caa ol nhiv phia bac va i ahiy phia nam thinh
4770 L dem, od uhia phin bac Khong wép e nghiéng v tay sang dong. ma nganse L
nehicng ur dong sang ty, do nghicng I-_'\'nj: cong dJdat i O Cdicu Jda e Ten nang anh
hurme e icn dang nén e tad nha phia nam dor son nhi phia bae B s

Phat ohi racrang. do nghicng 10ng thé ¢a the g theo than cian, B v cine v dag
nehiéne Wne the, s& snh ot man leomg g m caa da ech am, 1 da sinh o man b
Lang mch eia mo men lee, ngroe Lai B ting 30 nghicéng 10one the, Tinh Kinh nis oo the
dich chuyen theo thin g, anh g tan hoin, cho dén Khe bidn dang nén oncdimh hoad
dan den mat on dinh. Nhua vign bao v@ siie kKhod ba me e em [ toa nhic K30 cau Khong dn
s 7 g cao 249 ¥ coomy direng van nha dan dung 9 ting thong thuime . quan he s
socnphicng 10ng the caa mang hop thing 4165 v thin gran fucmg dai 1S et (hinh 3078
Drovdasnhi cao ting ndn chil y ey hop niy



Tri s6 nghicng 16ng the ¢o the dang phuong thue dudi day du tinh. Trude tién xem mong
nhu mdng mém, phan chia diy mong lam mdt sa khoi lud ¢ vadng (hinh 4.79). Tinh 1oin
d0 lin S, cda tim mdi khéi (bao gdm do lan sinh ra do @i trong cac khdi va tai trong k&t cau
lién k& dai vai tim cia khai dé). sau do, xem mdéng nhu mong cimg, dung cong thae dudi
day tinh todn do hin binh quan cua tan mong.

NP = 24 (4.8)
=5 (4.

a1 vdi mat bang moéng hop vuong van, 18y im hinh cua miat bang lam gdc cua toa do,
mong nghiéng (chuyén dong) theo true x-x va y-y. Cudi cang 1an lugt ldy mo men lue sinh
ta do d@ lan cta cde khot ddi vai true v-x va y-v, dua vao ngaydn 1 mo men lue ma do lan
cic khai cha mong mém sinh ra bang mo men cia mong cang, ta b

EFN.x _
A =g (4.9)
Xl x,
ZFN¥
e = (4.1
P8 e
Ba Hin didm bat ki cia mat diy mong cinyg la:
N =8, +Ax, + By, {(4.11)
Trong dé: £, - Dign tich coa khoi ludi thi i (em’);
X, v, - Toa do didm gitta cia mat ludi tha i (em);
S - £0 lin cua trung Jdidm mdi khot (em);
A, B - Lin lugt 1a d§ nghidng theo truc v v true y.
¥
I ¥ T T
S5 b —— 4 — --I.'--—}------I PEIERE
i F P P E Sl I ‘|"I "'_'T_
‘ e Ca ) Ay i L T
. st , A s e s i el iy
Z ) - - Aol 1
- S / X,
i
O a00 1000 1500 2000 2500 3000 3500 E‘SLR___
(ngay) —5—=
g AN,
Hink 4.78. Quan he goia di nehidng Hink 4.79. Deave e einde tonin
teing the ven thei vin dey nghicnge tong the’

4.6.3. Phuong phap xa ki sir ¢ mong hop

Dura vao tinh hinh thue 1& cong trinh, dau tién phan 1ich nguyén nhan, clng dom vi thidt
k& nghidn ciru phuomg dn xd . NG ngayén nhin thidl ke, thi Gen hinh didu chinh 1
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phuong dién thidt k& néu 13 nguyén nhan thi cong, thi dung cdc phuong phép tuong tng
tién hanh stra chira.

4.6.4. Vi du cong trinh thuce té

1. Khai quat su ¢ céng trink

Moéng cia toa nha binh nhin 8 ting cila mdt bénh vién, dai 51,65m, rong 18,75m, cao
5,20m, chén sau 4m. Chiéu day ddy méng hop 1a 300mm, tudng ngoai day 250mm, tudng
trong day 200mm, madi la panel Gng suat trude day 180mm, be tong C30, d6 chéng thdm
S6. Méng hop chon trong 1dp 4 sét cd ban.

K&t cau bén trén clia tod nhi bénh nhan 1a k&t cau khung, cdt d6 tai ché, ddm dic san,
pancl iing sudt trudc, khoang cach cot 1a 5,7m. Kich thudc mat bang xay dung la 47,1 x
13,8m. Chiéu cao cOng trinh 13 28,00m tinh tir ¢6t cao do 0,00 (hinh 4.80, 4.81).

Trong thi cong mdng hop cong trinh nay, gidp gidi phia déng dung coc bé tong cot thép
bao vé, ba mit kia diao thanh mdi ddc, dung tdim xi mang ludi thép bio vé. Do myc nudc
ngdm tuong daéi cao (dudi mat ddt 0,68m), dung gi€ng kim ha muc nuge. Thai nude mua
bang rinh ndi. Thiét k& t& chitc thi cong da tién hanh tinh chéng ndi, d& xuat phuong 4n ép
nudc, nhung thue thi khong kip, két qua 13 x4y ra sy ¢6 néi méng.

)}
- 23 20
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C T “ g
— 8
= .2.2__1 18
= | 24 274
- L 47100 L
® )

Hinh 4.80. Mdt cdt nha bénh nhein Hinh 4.81. Mt bdng nha bénh nhdn

II. Phan tich nguvén nhdn

Do lién tuc trong 40h, thanh phé Thugng Hai khong ngimg mua 16n. Bdn khu & phia tay
nam va phia (ay, (dng lugng mua trong hat ngiy vuot qui 200mm, 1am cho 235 dudng pha
ngap nudc, ndi ngdp nudc sau nhat (G 700~800mm. Dua vao (ai lidgu cha diém do gan d6,
cong trudng toa nha hénh nhian nim & khu tay nam, lugng mua chi trong mot ngay ming
moOt thang chin da vuot qua 160mm, lam tich nude rén dién tich lgn cta khu vue. Tram
bam nudce thai caa thinh phd dd khong @i nang ue thai lugng nude tich lon nhu vay. Nude
bin 1r gidhg trio I&n, nude ngap va nuoc ba chdy vao cong truding thi céng 13 nai thap hon
dudmg thanh phd, ca cong trudmg nhu mot bién nudce, mue nude khong ngimg déng 1¢n. Lic
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nay gi€ng bom loai nhe dung trong thi cong di khong thai duge nudce ngap. Bom du tri
ciing khong di kha ning, nude ngap khong c¢6 noi nio ¢é thé thodt duge. Do muc nude
ngdm nang cao, lugng nudce ngdp trén mat tang &n, lam cho mdéng hop cha toa nha bénh
nhan vita méi hodn thanh, dué tdc dong khong ngimg fang 1&n cha lue diy ndi, di néi
nghicng. Toan bd mdng hdp quay mdt luong nhat dinh nguge chidu kim déng ho.

Nguyén nhan néi 1&n clia méng hop ndy rit rd ring, do mua to lién tuc trong 40h, khap
noi ngap nudc, nudc ban chdy ngugc lai. Khi su c6 x4y ra, trong lugng ban than cha méng
hop 13 2.150t, dung muc nudc 18n nhat tinh todn luc ddy ndi 1a 34.960kN, luc diy noi lan
hon trong lugng ban thain mdéng, lhm cho méng hop ndi 12n.

Dua vio tai liéu quan tric ¢6 thé biét mic ndi Ién nhat 1a 590mm, binh quan la
261,67mm, tuong dng gidm lyc diy néi 2.461kN. Nhumg né khac rat xa vér 3.496 - 2.150 =
1.3461 (13.460kN). Nhung vi sao trong lugng ban than vi luc day ndi chua can bang da
ngimg ndi (néu dat (81 can bang thi tri s6 ndi t8i 1.427mm)? DG 1a do khi xdy ra su ¢d, dat
14p méng xung quanh méng hop da xong, ¢6 414,12m° mat ma sdt, va su dinh k&t gida dat
nén va ddy méng hap. Do tac dong cla cdc loai lue can dd, mong hdp mdai khong the tidp
tue ndi 1&n duge. Tim va trong tam cla méng hop khong triing hgp trén mat phang, do
gigng thang dién nghitng v& phia tay bac, 1am cho trong tdm nghigng vé phia 1ay bac. Nuic
ngdp trong thanh phd vi nudce bin chiy nguge, lai chay vio hign truomg tir gée dong nam,
lam cho méng bop & gée dong nam khi gap nan, ¢6 mt lyc day v& phia tay bic, do dé
mong hop nghiéng vé phia 1y bic.

111, Phuong phap xieli

Sau khi sy ¢8 xdy ra, phan tich kha naug dua méng hop chim vé vi tef cil.

1. Do gid tri thye 1€ néi 1en cha méng hop, vé co ban hinh thinh trang thai nghicng. Tu
hinh 4.81 ¢6 thé thdy truc A, truc F vé ¢ ban 12 dudng thang, song song vdi tuydn truc,
maéng hop tuy bi ndi 1én nhung khong gay nén bién dang 1dn cho k&t cau, k&t cau van tot.

2. Nudc ngap trong hién truimg rit rat nhanh, thoi gian ngdm nude khong tau, du tinh
phd hoat k&t cidu cha dat teomg dai nhd. Sau khi méng hop ndi 1en, phin dudi clia nd cht
y&u la nudc npap, du tinh ¢é ldp ban khong ddy.

3. Giéng kim xung quanh méng, qua kiém tra néi chung té(, van ¢é thé phdl huy téc
dung. C6 (he dudi tde ddng hit nude coa gidng kim, xung quanh h§ méng tao ra mot moi
trucmg ba thdp muc nude ngdm, ma 1dp dat sét dudi ddy hd mong ngan muc nude ngam
dang trd ai.

Dua vao nhimg phan tich tedn, cho rang chi ¢in ha rt nhanh mic nude ngam, méng hop
nay ¢d the ha vé vi tif cli. Nhung ciin khdng ch& (8¢ dd ha trdr v vi trf ¢@ clia méng hop.
qud nhanh s& gay ra su tr(r v& vi trf ¢ khong déu, khicn cho k&t ¢du bién dang. DE khing
ch& tde do ha trd v& i trf ¢l dung cde bién phip dudi day:

1. Trude tién chia timg 1dp dao b 1dp dat dap & hai phia bic nam cia mdéng hop. vira
ddo vira tat nudce ngdp, cho d&n ddy mong. Sau d6 chia timg 1dp ddo bo 16p dat dap & hai
phia dong tay cua mdng hop, vira dio vira 1§ nude ngap, cho dén ddy madng. Loi dung ho
thu mude cha thiét bi ¢d, 1i¢n hinh it nuede mot cich ¢6 khang ché.
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2. Kidmi tra thigt bi cdc gidng kim kiu nhe. Thiét bi giéng kim kidu nhe ha muc nude tir
18 thing 1 dén 4 thing 9, ¢4 van hanh binh thudng trong 8 thdng. 31 trong s6 51 dng gicng
cha ging kim s0 1 ctia hai phia nam béc hoat dong t81, chiém 60%, 40 trong s0 52 ang
giéng cua giéng kim s& 2 cua hai phia déng tay hoat dong t6t, chiém 77%. Do chan khong
500~600, 4p luc nude ddu ra lan Juot 1 0,25~0,30MPa, cho thdy ¢ thé ti&€p tuc ha muc
nude. BE khong chd ha muc nude, hai phia tay, bac hat nuge gidn doan theo ydu ciu ha
muc nuée.

3. Tang cudmg quan tric cdc diém do cia méng hop, tim hiéu t6c d6 ha muc nude. So
sanh tri s6 ndi 1&n thue & cha truc A va truc F, phan tich hai truc nay ¢6 la dudng thang va
thing bang hay khong, d& 1am co s& chi dao hit nudc.

4, Hit hét nude ngap trong méng hop, sau khi don sach, tién hanh kiém tra k&l cdu
maéng hop. Cing cin kiém tra thuamg xuyén méng hop trong qué trinh ha muc nuge vé vi
tri cli.

Sau khi diing cdc bién phdp trén, tinh hinh ha muc nude vé vi trf ¢ clia mong hop ot
dan dan rd vé 6n dinh. Gia tri ha muc nude cha méng hop tuong ddi lan, ¢é diém ha i
51Tmm. RS rang gid tni ha muc nude dua vao trong lugng ban than cda méng hop s€ khong
Iom, n¢u khong kip thot dung cdc bién phédp twong (ng, lai gap mot tran mua 1dn, thi hau
qua s& khong ludng ra duge. Bién phip tuong doi tin cdy 13, pia tai déu dan ngay, d¢ tai
trong hin thin ctia méng hop va gia 1ai Idn hon luc ddy néi. Muc dich clia gia tai, mot mat
12 ngan ngira trutmg hop xdy ra khong luong oude duge, nhung chi y&u 1a & chd khicén cho
dat nén bi xdo dong do méng hop ndi 16n ¢b thé duge ¢6 két nén chat. Tidp theo lai ding
cac bién phap sau:

1. Lap ngay dat xung quanh maéng hop, vin gid lai G&p tue st dung gicng thu nude.

2. Tién hanh &p nudce trong méng hop. Ep nude tién hanh 1am ba 1an, mai lan gia tai
13 T0KN/m?, téng cong gia tai 30kN/m?. Khi 16¢ d6 ha mure nude trd lai sau mbi lan gia
tai nho hon 0,5mm/ngay 1i&n hanh gia tai ldn sau, céc s& licu do duge sau khi pia tai
nhu bang 4.21.

Bing 4.21. Bang gia tai

bi¢m do bo nghiéng (9%)
Ngay thang Tinh (rang pia i
5 10 Truc A Trye F
L7 thang 12 | Trude Khi gia tai 59 -12 1,17 0,82
30 thang 12 | Gia G lin I (10kN/m) 51 -16 1,05 0,75
16 thing 1 Gia (i 1an 11 (20kN/m*) 32 220 0,91 0.59
I8 thing 2 Gia tai [an 111 GQOKN/mMY) I8 24 0,59 0,48

3. To chic thi cong k&t ciu phin trén, 1ay 16¢ d6 ha muc nude (1 lai 1a 0. 3mm/ngiy d¢
khong che tidn dd thi cong. Tren k&t cau ben trién dung gach d¢ ga tai. Sau khi hodn thinh
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két cau tang hai, hiit nude t trong méng hop 10kN/m* | sau khi hoan thanh két cu tang 6,
hat hét toan bd nude trong mdng hop.

Can ti€n hanh thi cong k&t cdu bén trén, phai quan tdim tinh hinh sau khi ha mue nude
trd lai, vi Tde dé do chénh cao do cla hai truc A va F 12 20mm; chénh 1&ch cao do clOa hai
truc @ va @ 12 40mm. Sau khi lai tiép tyc dung bién phdp, tinh trang ha muc nudce trd lai
khdé ¢6 thé ludmg duge, do dé khi thi cong k&t cau phan {rén, cot vin can thing ding, san i
tang hai tr& 1én vin phai lam phéng, nén tdng dudi ciing phéi 14p phang.

4. Gi€ng kim tiép tuc ha muc nudc; tiép tuc hit manh & hai phia dong, nam, hai phia
tay, bac hat gidn doan, cho dé&n khi hoan thanh toan bd két cu, gi€ng kim ha muc nude
mai nglmg.

IV. Hién qud va danh gid

Mdng hop sau khi diing cdc bicn phdp tdng hap trén, co ban di trd v vi i cd. Mdng
hop xoay theo chidu nguge chidu kim déng hd, vé co ban song song vdi tuy&n truc ci,
nhung méng hop chua ha try vé toan dién, 10 thdng sau khi hoan cong ki€m tra, van
nghiéng vé hudng tay bic, chénh léch theo hudng déng tay 1a 14~34mm, theo hudng bac
nam 13 18~49mm, con do lin cia toan bd ngdi nha da ddn dan 6n dinh. K&t qua xit i su ¢6
nay cho thdy, méng h6p bi ndi 1én do mua 16n kéo dai 1dm ngap khu vue, trong nhimg diéu
ki¢n duéi day cé thé ha myc nudce trd lai:

1. K&t cdu ctia méng hop hoan hao;

2. Nudc ngdp rit rit nhanh, khong 1am hong dat nén;

3. C6 hé thong v thict bi thoat nudc hoan hao;

4. K&t ciu méng hop cho phép gia tai phi hop dé thdc ddy héi phuc trd lai.

Trong viée héi phuc trd lai phai nam chiac tde do. Téc do héi phuc trd lai phai khong ch&
trong toan bd méng hop ¢d thé hoi phuce rdr lai theo ti 1¢ tuy@n tinh, nghia 13 vi irf ndi nhiéu
10¢ do hoi phuc trd lad phai nhanb hon, ngi ndi it 1de do héi phyc trd lai phai cham mot
chdt. Do dé phai tang cudmg quan sdt, ddng thai kip thoi phan tich cde s6 lidu do duye, dé
chi dao xdc dinh vi trf va tdc dd hidt nude va gia tai. Hodn todn ¢§ the ngan ngilra logi sy ¢d
nay, vi vay cin phai:

- Lam lgch thai gian thi cong, khong thi cong trong mia mua bao, d Thugng Hai chi can
1¢ch thang 7 d&n thang 9 thi ¢6 thé irdnh xuat hién tinh hinh trong tu.

- Khi thiét k& xem xét bd tei coc nco dé chang néi. Tang coc neo chéng ndi s€ ting chi
phi, nhung (huan 1¢i thi cong, ¢6 (hé nang cao khi ning chdng su ¢6 phd hoai dot ngot, ¢
th¢ tang nhanh ti¢n do thi cong.

- Kip thai ép nude sau khi hoan thinh k&t cdu mdéng hdp, nhung diéu d6 lien quan d&n
cuong do bé tong, thi€l k& van khuotn, sy gia tang nhing hu hong do van khuén ngam lau
trong nudc va tang chi phi thuc.

Gap nhimg loai su ¢ nay, cin bd thi cong ¢é kinh nghiém phai kip thon bom nude vao
mong hop, ¢6 the gidm dude mice 46 nguy hiém. Vé mat thiét k&€ nén bd 0 hai 1dp dém
(mdt Wap dd, mot 1ap be 1ong) phia dudi mdng hop, dong thdd ba trf ranh ngam ngang doc
cat nhau. Ngoai ra, 1dp dat mdng cho mdéng hop kip thod, cing 1a bicn phip thong minh
gidm kha nang xdy ra su co.
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4.7. XU LI SU CO CONG TRINH MONG COC

Ciing vi sy phat tri¢n nhanh chéng cta KT thuat cong trinh méng coc trong nhimg nim
pdn day, lugng coc hang niam cia Trung Qudc dd dat 1@ khoang mot tri¢u cly. VE mat
cong nghé tao coc, ngodi coc dde san va coe nhai, con phit rién coc dde sdan nhu coc xoi
nude, coc Tong ng sudt (rude kéo ngudi, bin coc hinh chit H va coc nhdi nhu coe ong
chim, coc nhdi khoan (xéi, xdc), coc nhdi ddo 18 (thit cong, coc 1€ ¢y, coc mad rong ddy.
phun vita ddy coc cling vdi coc 16 hep dic sin. coe (6 hap nhoi. Vé cde mit chon mong
coc, conp ey thi cong cling vdi cang nghd 1o coe mot cich hyp 1f, cde Ki su tuy di cé nhicu
thi nghi¢m nghién cqu, thu duge kinh nghiém thue tién phong phd, nhung sy cd chat luong
cong tinh moéng coc ciing khong t. Do gid thainh mdng coe cao, thai gian thi cong didi, xur
If tueme d&i khé khan, khién moi ngwdi coi trong, truée mat dem nhing xua [ sy ¢6 cong
trinh mong coc thudmyg gap gidi (hi¢u theo cie loai coe khdc nhau.

4.7.1, Xu li sur ¢6 chat lugng coc nhéi éng chim

L. Gigi thién chung

Coc nhdi ong chim theo cong nghé chim 6ng tao 13 chia thanh cde dang cong ngh¢ nhy
chin dong chim dng, déng bda chim dng, nén (inh chim dng, chim 6ng déng bén trong va
chan dong tang dp chim ong. PBuimg kinh ngodi cha dng coe thuomg dung ¢6 cde quy cich
nhir G325mm, J377mm, D426mm, J480mm. Mii coc thong thudmg dung mai coc b
tong ddc sdn, nhitng nam 70 ciing ditng mai coc ¢ Judi thép dong mad, hicn nay déin dan da
loai bd. Thi ¢cong mong coc phai dua vio di¢u kién dia chat cong trinh, yéu cau thi¢t k& va
thi¢t bi mdy mée, moi truting xung quanh d& dung cong nghe (hi cong tuamg tng. Do coc
nhéi chim ang ¢ wu diém [ pham vi stt dung rong, 1inh sit dung manh, tinh linh hoat 1,
¢ thé didu chinh chidu dii coc, thidt bi don gidn, thi cong thuan lou, 6 do nhanb, hica qua
cao, gid thanh twemg doi thap. it 6 nhidm (dac bict 1a dng chim nén tinh khong ¢ 1iéng on.
khong chan dong), cho ndn, 16¢ dd phdt ricn rit nhanh. NG phit hop vdi cong tiinh nha
nhi¢u tang, nhd cao tdng, xay dung cong nghicp ndi chung. Trén nén dat y&u, cong nghd
lAm chim v nhd bang chian dong, 1im chim vd nhd bang nén finh duoc dung rit rong rii.
Nhung do ngudi thidt k&, thi cong hiu biét chua di dai vadi cd |7 ciia nd, kién thie con yéu.
su cd ciing tuomg doi nhidw.

W. Nguvén nhan thuong gip va pludong phdap e li sie e6 char hiong thi cong coc nhoi
ong chim

1. Bac trung sy cd va nguyén nhin

- Nt vy gdy coc: Nt thuomge 3 dudi mat dat 1~5m, v&1 ndt thudmg ¢ dang vong npang,
nguyen nhan coa né la:

+ Sy van hanh cita thic¢t b coc nhai ng chim 1am cho bi nén ¢p chin dong, liee neang
hinh thanh sinh ra Gng sudt cat d6i vt coc bén canh, 1am cho coc sinh ra gdy nghidng hoic
duit ngang. Bac higt 13 lue cit sinh ra & mat i3p xdc 1ap dat mém v citng, d& fam gy coc
¢ cudmg do be tong khong cao,

+ B¢ 10ng bén trong ong cta phin trén dug coc khong ahicu, ap Iue trong luong bian than
thap, (e dd nhd coe qui nhanh, b& tang bi rai do chiu Tue dinh k& cha thinh dng, lam cho
coc gay.
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+ Dong coc diy dac trén nén dat y&u bio hod. sinh ra dp lue nude khe rdng 1dn trong
khoi dét. Sau khi nhé dng, tue do ban trdn vivo lhm ddt than coc.

+ Trinh w5 thi cOng sai s6t, khodng cich gitia cic coc quéi nhd, lai khong ddng nhay cich
doan, coe dong sau &p ngang dodr vail coe dong trude chua dong k&t 1am cho ching  bi gay.

+ VI gdu xdc cia may dio dat dap vao dau coc, dio coe chiu lue xung kich gip trung,
1am cho than coc bi ndt gdy. Nhu, tod nhd chg nong san ¢é dicn tich 3.000m", ¢é mot tang
du6i mat dat, bay ting trén mat dat, ¢6t cao do dau coc 1a 6,5m, khodng cdch gilta cde coc
14 4d (d ta dudng kinh coc) 1a 2.2m. Ding cong nghé déng lai (dudmg kinh coc @377mm),
ding mdy xdc ddo dat giltta cde coc, Taim cho than coc cla rén 80% tong sd coc bi nit gdy.
Chiéu sau gdy thudng 13 dudi diu coc 5,7m, gy nén sy ¢d chit lugng nghiém trong.

+ Do coc nhdi dng chim 1a coc ép dit, phan 1dn be tong thin coc ngam vao trong khoi
dat, dan dén ¢&p khai dat theo phuong ngang. Khi the tich thin coc nén Sp vio trong dat
chim trén 5% 1ong (hé tich khai dat coa hién tmg, khai dat hicn (rudng ndéi chung bi
vong 1&n nghiégm trong. Vi du nén hicn trudmg cia mot cong trinb vong I2n dén 1,07m, 1am
cho than coc mai thi cong sinh ra g suat kéo hudng 1&n trén. Khi tmg sudt kéo nay ldn
hon cudmg do chiu kéo ctia be (dng. thin coc s€ sinh ra mift vong, nghicm trong ¢d the giy.

- Thian coc thu nhd, kep bun cit vir hinh thanh coc lo Wmg: nguyén nhan thuomg giap cua
su ¢ nay la:

+ Cip phoi bé tong khong 161, tinh luu dong khong (61, dutmg kinh ¢6t licu gud tan va
(ae O nho dng qud nhanh. Bic biét ¢ viing dat y&u hio hod ¢6 tinh nén ép cao. toc do riil
ong nén khong che trong pham vi 0.3~0,5m/phiit. a1 bun xung quanh than coc, vi chiu
nén Ep chim Ong trong cde 1dp it ma nang heong tich tu vy su gia wang caa dp lue nude khe
rdng, cing s€ nén ép than cyc trang thii déo, 1aim cho chiing sinh ra thu nho.

+ Thai gian d6 bé tong quid nhanh, mo phan be tong trong dng dinh k&t vai vo dng.
1am cho sau khi nho coce, than coc be 1ong bidn thinh nhd, sinh ra thu nhd hoac kep biin
than coc.

+ Mii coc khang dac chac hoac sau khi chim dng thai gian ngimg lai qué lau, khidn cho
nude, bun chay vao trong dng, laum cho dau coc kep ban.

+ Khi muii coc dung ledi (hép ddng md, vi trany thai eian nha coe, cde ludi van khong
md ra hodc chua md hoan (oin, b (dng khane (¢ chidy ra ngodi ding, kKhich cho be 1ong
diu coc bi hing, khoog the dya mat cich chie chan (én 13p dit nén chang dd, hinh thanh
coc o limg.

- Than coc ¢6 16 ong, rdng: hinh dang cic 10 ong vit 10 rdng khong o quy luat, chidu sau
anh hudng ctng khic nhau, ¢6 e chidu san (3i 10em. hoae 131 ca than coc déu sinh ra 10
ong. Nguy hai cia (6 ong, 186 réng 1 1im gidm sde chin tai cta be (dng, nghicm trong ¢d (he
khong ¢6 cdch sua chita, dimh phai phi bo,

Nguyén nhan chi y&u cia thin coc 616 ong 1 be 10ng qui kho, sau khi nha ong lai
Khong dam. Npuyen nhan sinh ri 13 rdng 13 19p kep dat s¢t rong pham vi than coc cd mol
Idp hoae nhicu 1dp cdt wong doi mong; ¢ap phoi ci-dd cda he tong khong (61 dudmg kinh
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¢St ligu thd qua 1dn, do déo kém, d6 be 1ong vo cing khé khan; hoac dudi tde dong 4p luc
thdm ciba 4p luc thuy ddng ngam, 1am (roi virta xi mang trong bé tong, hinh thanh than coc
6 doan chi ¢6 ¢ot ligu cat di. O vi trf ¢6 16ng cot thép do ddm khong Ki cing d& tao thanh
cdc 13 rbng trong he 16ng. (3 doan wdn cia than coc vi be 16ng trong 6ng khong ¢ 5p lue,
kha nang lan toa kém, néu dat bun bi xdo dong &p 1an vao hé 1ong s€ tao ra st ¢d.

- Sur 6 chat lugng khac: coc nhdi dng chim chan dong, con ¢6 thé do 1ay nghé nhan vidn
thao tdc kém, lam cho 6ng coc chua déng dén duge 16p dat chadng dd, khién cho chidu dai
coc khong da. Cuomg do be tdong coc nhoi khong da cing thudng gy ra sy ¢d. Su ¢o
thudng gip khdc con ¢6: bign phip 6 dinh 10ng cot thép khong thoa ddng, lam cho 1ong
¢6t thép bign dang, ndi 1&n, chim xudng; than coc cong, diu udn, nghicng, do 1éch tuyén
truc theo chidu ngang va doc clia vi tri coc vugt qué yéu cau cha quy pham.

2. Phuung phap xu I

Theo nguyén nhan xay ra sy co, cd (he ditng cde bidn phdp thidt thye cd hidu yua sau:

- Trude khi chinh thide déng coc, phai thit hai 18 coc trdr 1&n, d& kic¢m tra i 1idu dia chat
cong trinh ma bdo cdo khao sdt cung cap, kiém tra (hidt bi déng coc, cong ngh¢ hinh thanh
coc va cac bign phip ki thuiat dam bao chat heong ¢ phit hap khong.

- Trude dé phai chon cip phoi be tong, duomg kinh ¢t licu khong nén Idn hon 40mm,
néu ¢ 1dng ¢ot thép dutmg kinh ¢ot ligu thd khong nén 1én hon 30mm, dong thi khong
duge 1dn hon 1/3 khoang cdch nho nhat giira cac cat thép. B sut cha be 1ong nén khong
chd 1ir 6 d&n 8em, néu dang bom dé bom be tang, do sut nén trong pham vi 14~18cm. Thict
k& cdp phdi b 16ng phai xem xét phuy gia giam nude, phu gia dong cdng chiam (dac bict 13
mia ha), phu gia dong ciing nhanh, hodc (ro than d¢ tang tinh truot cta be (ong trong dng.

- Cong nghd tao 18 coc va cong nghd nho dng can chinh xdc. PDau tién nén khadi dong
hop chan dong, sau dS nhd Gng. Tat ca thiét bi chim ong déu ¢é trang bi ticu néi do bé tong
(rong &ng rai xudng, (if bén ngoai dng 1uon ¢é (hE kidm tra s& lugng he 1ong rai xudng,
Kidm tra b so ddy ¢6 dat duge yéu ciu khong, HE so diy do bd (ong cta coc nhai la o 18
gitta the tich b& 1ong nhoi thae (& v the tich tinh todn theo dudng Kinh than coc. HE so day
thuong [d 1,1~1,2, trdn nén dit y&u & 1,2~1.3, N&u he s day cha he 1ong madi doan 1o
xudng khong dat dudge cdc he <o (rén, thin coc ¢ doan nidy ¢d (WS ¢ sy ed co ngdl, 18 rdng,
dit coce. Lidce nay phai diing bién phip cam nguace hoije dong lai

- Dua vao tinh hinh cde 16p dat cta 18 quan sdt khong ché 16c do nhod dng. AT véi 1dp
dat sét bun bdao hod hodc k&p bun, phii tac nhidu nhung nhd cham, (16¢ dd nho dng mdi
phiit khong duge vt qua 0,5m), hoiic rung nhidu khong nhé tang dp hee bé tong trong
ong. Be (dng (rong khuon ong phai dam bdo chidu cao trén 2m. Khi ti&p can vdi mat dat,
nén tang nén tang cung, 1 cho b 1ong ¢d tinh khudeh tan o,

- Duya vao ban v& vi tri thict k& cua coe, xde dinh trinh te ddng coc hep (. Khi ddng coc
trong 1ép dat y&u bio hoid, d& giam dp lue khe réng vie nén Ep theo phiong ngang v vong
I&n ciia khai dat, ¢ the dimg cic bién phap nhue: gidng ¢t thodt mede, 1dm ban nhya thodt

nude, @idng bao cit, 10 khoan hude, @i@vg kKim hie mue nude, rinh ngdm thodt nude, cling
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vdi khéng chd 18e dod dong coc, d8 giam nhe anh hudng bich dang ngang dai v than coc.
b6 vidi khoang cach coc tuang doi nho nén dung bién phip tao coc cach quang. Khi cuong
dd be 16ng coc bén canh dat 70% mdi ¢ the tién hinh ha dng coc mdis

- Thiri gian hoan thanh coc dan tir déng dng chim dd be (ong dén déng lai dng chim do
be tong. phii khang ¢hd nghiém nglt trong khodng dudi 2h, khong cho phép vuot qud thin
gian sa ninh cla he tong.

3. Vi du thue (& cong trinh

M4t nhi r bay ting k&t cdu gach-be tang T Chau, mong ding coc nhdi Gng chim
déng bia. Budmg kinh coc 0,40m, coc dai 11,5m, (0dn bd han 400 ciy coc. Diing coc nhéi
ong chim dong boa, dudmg kinh bén ngoa ong 12 377mm.

bicu kién dia chdt cong trinh nhur sau:

- Mat trén 14 13p dat 1ap tap, dit lap day 1-4m:

- Phia dudi 1a 1dp dat min bio hoad day 2.7ny;

- Lap dudi cung ta diasét bot déo yéu.

Mue nude ngdm phong pha, mue niede cdeh b& mit dat khoing 1,5m. Sau khi thi cong
xong 180 cay coc, dao dat kiém tra, phiat hién nhidn coc trong pham vi dudi mat dat 1~3m
bt thu nho nghicm trong, tham chi ¢d tinh rang dit coe. PG la do trong qud trinh dong bia
chan dong chim dng, 1dp dat min ¢d him lwong nude cao sinb ra dp lue nude khe rone Ian,
dat bdt bi nhio. Khi tdc dO nho dang qua nhanh, dudi ddy ang sinh ra ap lue chan khong,
lam cho lye ¢p ma khai dat nhiio hoid tao ra vagt qua dp lue trong Tuemg han than cua be
tong trong ong. Khi nhé ong, nhd cich mat dat 3m, be tong trong dng thicu tram trong, ip
lue cua frong luong ban than giim di, b& tong trong ong rit kho chiy ra ngodi, sinh ra (hu
nho va dint coce. Tidp dd rinh (g thi cong khong thoa dang, ding cong nghd ao coc licn e
khong nhay cich, sd hromg (hanh coc mdi ngdy tweng dai nhidu (ien 10 cay). Thi cong coc
bén canh, chan dong va nén &p cing e mot trong shimg nguyén nhian sinh ra thu nho i
duat coc.

Dimg cdc bic¢n phdp dudi day, ¢d 1hé ngan ngla su tai phat sinh coa sir ¢o:

- Tidn hanh cai GEn kT thudt dai vdi midy ddng miti coc b tong dide sian d¢ ddng coc nhoi
chim Gng. O phia ngoli dng khuodn tang thém mot éng ong thép. Phia trén vi phia dud
dung dai dng 1i&n k& vdi dng khuon. Trong qui trinh nhd 6ng tam thén khong nho dny long
thép, doi cho b tong chay ra ngodi dng khuon, mdi din din dang kep rit Sng Iong thép.

- Cai thién trinh trr cong ngh¢ thi ¢ong. Diing cich ddng nhiy cich doan, cdc hicn phip
nhu nho cham, cdm nguoc (ding Gng khudn cam nguge dai vii b téng trong ang 1ong
(hép), chan dang it

- Cai thicn cap phai be 16ong, doi dimg ¢ot licu duimg kinh nhd (khong 16n hon 3am),
eiimt litemge nuGe trong bé tong. dung phu gia gidm nude hico qud cao. tang 40 Tua dong vi
dO st e bE tong.

- Khong che 18e do ha coc, s coc cho md mdy moi ngiy khong vugt qua 6 cay. ma
phai dung phuong phip dong-ngimg-ddong-ngimg.
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- Do vdi coe thu nho hoace ndt gy, tién hanh dao 1en xu iy gia ¢d.

UL Phcn tich va i 1i sie o6 thiét ké' coc nhor chim ong

1. Phan tich nguyén nhin sy co

- Lay tri so thiét k& site chiu tar ctia coe don qud cao

+ MOt mang xudmg ca Khi & Thuemg Chan diing coc nhdi dng chim chan dong, dutmg
kinh coc 277mm, coc dai 9. 7m. Site chiu (i doc true theo thidt k& cia coc don 1a TROKN,
qua thi nghiém (inh t, sde chiu il doc trye caa coe don chi T BOKN. XEC1dn guan he hicu
qui 1hdi gian v& sau, lue ma <dt tang mat chadt theo thai gian, nhung site chiu fai nén (nh
chi bing mdt nlra sde chiu tai thidt K&

+ Coc nhdi chan dong cha mot nha kho ¢d dudng kinh coc 12 377mm, coe dai 15 8m,
sGe chiu tai doc true theo thict k& cta coc don 13 200kN, «ife chiu tai doe trie cho phép cua
coc dan do thue € chi 13 129~244kN (k¢ qua nén thi nghi¢m (oh tai). Sde chiu tai cho
phép theo thidt k& cua coc nhoi dng chim thuomg du tinh theo phuang phdp Kinh nghi¢m,
déng thai thong qua coc thi nghi¢m chat Gi nén (inh dé Kiém tra dd tin cdy sde chiu tai cla
coc dom thict k& dong thii didu chinh s6 lemg quy cich coc thict k& Do thivi gian thi
nghi¢m chat tai nén (nh cda coc v thoi gian hao dudng be ong, thor gian ngtmge 1h cong
taong do§ dist, do &6 phan 1dn cong (rish chua tien hinh xong thi aghiént chat i nén tinh
dd 1idn hinh thi cong dai i coc cong rinh, 2~3 coc thi nghi¢m (inh 18i chi 1a kidm tra s
chiu tidi cta coc. NEu thi nghidm sie chiu i cta coe khong dat duge yéu cau sde chiu G
thidt k&, phin Iém coc cong trinh & hoam thimh gay 0én sy eo chat laang, phal x )i ngay.

+ MOt (0 nhd hoe o6 dicn tich 2.000m", thianh Kinh chir L. 1 kS cidu khung 6 tang (cue

O 13 7 @ng). Dua vao “Quy 1rinh 1hict k& viv (hi cong méng coe nhor cong rinh cong
ho [6 7 ang). Du y twinh thict k { ¢ g coce nl ¢ arinh ¢
nghi¢p va dan dung” (JGJI4-R80) 1inh e chiu e cho phép cta coc dom:

P = ad ML+ AR, (4.12)

Trong dé: f - Lue masidt cho phdp cia 1dp 7 xung quanh than coe (kPa).

d, - Pudmy kinh coc (m):

{, - Budmyg Kinh coc (m)
L, - Chidu dii coc & mdi Iap dat (m);
R, - Lae can cho phép & mii coc (kPa);
A - Dicn tich mat cat mii coc ().

1, Ry do don vi khao sdt el dia phuong dua vio Kinh nghicm dia phitong cung cap. déu
ohd hon gidt han dudi md JGI4-80 cung cap. Bidu kign dia chit cua cong trinh ndy 1a:

Lap mat La dop dat lap 1ap. dat lap thye vat day 1~dm: f, = 10kPa;

Lap thi hay [ lap dat bot, day 2~23m; £, = 20k

Lap thit ba [a Idp sét ¢ bun, day 25~30m; f, = Xki’a.

R, = 100kPa, coc dai 20m, dutmg kKinh coe S50mm dimg cong ngh¢ dong lai.

Tinh todn theo phuang phip kinh nghié¢m, sie chiu Gi cho phép caa coc dons

|P,i =l SLJi+ AR, =

w »
3416 x 0SS x (4 < 04+ 25 x 20+ 13,5 « Ky + 4— < {0,557 « 100 = 365KN.
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Thict k& 14y stc chiu tat cho phép cua coc don {a 350kN.

Sau mot thang dimg, tién hanh chal tai nén (inh coc thi nghiém. Sic chiu 1ai cho phép
clia k&t qua thi nghidm chi ¢6 250kN, so v@i gia tri tinh todn, chi chi€ém 250/350 = 0,71 sde
chiu tai thidt k&, Dang bién dang nhd do dong tinh hodn chinh cita coc, s6 coc kiém tra
chidm 15% s6 coc da 1am xong, gdm 20 cdy, tinh hoan chinh cta than coc déu phi hgp yéu
cdu, khong phat hién thay cdc khuydt (at nhy thu nho, kep bun, réng, ddt coc. Chi ci biét
coe ¢6 hién tugmg thu nhd nhe. Tinh hoin chinh cda ba coc thi nghiém nén tinh 13 0, tu
liéu ban dau cha thi cong ddy di, cudmg dO miu be tdng dat yeu cdo C20. HE s6 day cha bé
tong than coc, khi déng lai trén 1,6, déu phi hap y&u ciu.

Kinh nghi¢m thue 1ién cho thay rang, dit sét ¢é bin bio hoa, dat ¢d tinh nén lan cao, vi
do dm vugt qué gidi han chay, do nhay S, lém hon 4, ¢6 dac trung xde bidn. Sau khi dal
nguyén dang chiu luc kich chin cia coc nhdi Sng chim chin dong, s€ pha huy lien k&t kat
cdu cda dat nguyén dang, lam giam cudng do khing cit cha dat, khién cho khoi dat rét
nhanh bi¢n thanh (rang thai nbdo, (I d6 lam giam rat {dn tinh nang co hoce vat I cua dat
nguyén dang (£, R;). Luc kich chan ngang sinh ra bién dang cat va trugt, tinh luu bia dudi
tdc dOng cta g sudt cit, tir d6 1am cho stc chiu tai ciia coc don thi nghiém (oh tai khdc
nhicu so vai stc chiu tai coc dan du tinh bang phuong phip kinh nghiém. Sau khi khoi dat
thodt nudce ¢ k&, cudng dd chong cit duge nang cao, sdc chiu tat cda coc cing theo do
tang I&n. Cong rinh ndy dung phuong phdp gia ¢d phun xi mdng kho vio dat gita cac coc
nhoi hinh thanh coc xi mang dat (cing ¢ the dung coc voi), ddng thii xem x¢t lai sic chiu
tai ctia dat nén va sie chiu i clia méng coc, 1i¢n hinh thi cong k&t cau bén trén. Hign nay
da hoan cong, do lin chi 5~6ecm, tdn khong déu phu hyp yu cau cia quy pham, thu duge
hiéu qua tuong ddi (61, nhung tang chi phi gia ¢6 khoang bon tram ngan nhan din ¢, kéo
dai thai gian thi cong pan hai thing.

+ Mot 10d nhd (8ng hap clia mat cong ti dai 62,9m, rong 21,6m, mat bang 1a hinh thang,
k&t cdu bén trén [d k& cau khung, s tang 1a 4~7 tdng, 10ng didn tich xay dung khodng
5.000m°, mong diing méng b, chidu diy S00mm, dong thoi dudi mong ding coc nhoi
chan ddng chim dng, duomg kinh ngodi cta dng khuon 1a 377mm, coc dai 20m~25m. coc
dimg cong ngh¢ “doéng 1ai”, duomg kinh coc 0,55m, site chiu i thict k& cia coc
dom [P ] = 3R0KN.

Cong trinh nay (hict k& van bd 282 cay coc, thi nghi¢m nén tinh dong thon tién hiush
cung vai thi cong coe cong trinh. (Dicu kicn dia chat cong trinh nhu bang 4.22).

ban vi 1hi¢t k& diung phuong phip kinb nghiém du (inh: sie chiu G doc true cho phép
cua coc don: [P | = md | ZL f+ AR (R, = 100kPa).

x 0,5
IP.1=3,1416 x 0,50 x (1,1 x 8+ 6.7 x 10+ 98 x 9+ [3 x 12) + 2—4-— <100

=282 + 19,6 = 301kN.

Khi k&t thic thi nghi¢m nén tinh, di xong 189 cay coc, chi con 93 cay coc chua thi
cong, ding bicn dung nhd do dong tinh hoin chinb cua thin coc, dai bo phan déu hoan hao.
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chi ¢6 mot 8 coe ¢6 16n thuong nhe (nhu thu nhod hodc phinh ra). HE s6 ddy ghi trong nhat
ki thi cong vin phi hgp vdi yéu ciu cia quy pham nghiém thu, tr lidu cdc miu thi nghiém
cudng do bé 16ng déu dat yéu ciu.

Tai lieu thi nghidm nén tinh nhu bing 4.23.

Bang 4.22. Piéu Kicén dia chit cong trinh

L;rp Loai dit Chicu day f ! 55 f,
dat (m) (kPa) (MPa) (kPa)
®-1 | Lop mi bé tong cb, Igp dap dd dam | 0,5~ 1,7 - - -
®-2 | Ldp dat hiu co 04~ 18 - - R
@-1 | it sét nhd ¢é bun 44~ 89 70 3,81 10
@-2 | BA sét nhd co biin, dat sé 6,3~ 133 70 2.81 9
@-3 | bat sé1 nhd co bin Kep cat min 108~ 12,2 70 2, 12
®@-4 | Dbit bot, mém, déo - 90 3,58 1S
Bang 4.23
So higu | Chicu | Tdi trong nén bo | Taitrong gidi | Stc chiu tai
coc thi | divi coc | thi nghiém lin han cila coc | cho phép clha Ghi chui
nghiém (m) (kN) (mm) don (kN) coc (kN)
240 3.59 bo lWin gap nam
2} * ’
217 20 320 17,96 240 120 lan loai trude
240 6,03 Do lan gdp niam
* > ) 3
240 23 320 33,39 240 120 lin loai trude
200 379 Do lin gap niam
% 2 L .
a4 25 240) 25.25 200 100 lan loai tnide
520 34,57 C6 didm qual
3+ : 52 3 !
14 20 560 55.67 S20 360 138

Kt qua thi nghi¢m cho thdly, stie chio tai (hidt k& cua coc don chénh [Ech it an so v
ste chiu tai cho phép cua thi nphiém nén tinh, can phai Gén hanh xu i Phuong dn xir li ey
th¢ nht sau;

e D31 dimg nén phie hap cta coc nhdt dng chim va coc ép chit. Ngoai ra, dudi mdng bt
tang them 1dp dém cdt did day 50em, nhoi Sng chim khong trae GEp ngldm vao méng be. X &
thay coc vir dat ciing lam vice, dong thai 1ay site chiu (ai cta coc don [P, | = 140kN d¢ kicém
tra cuimg do cha nén, ciing vdi xem x¢ét hid¢u dng thoi gian hi¢u qua sau cia coc.

e Dung coc bé sung & vong ngodi, nhim tang cutmg ngim cimg ¢ xung quanh, trdnh
dich chuyén.

o Lai dung nén phite hap tinh todn Jai do 1an va chénh Iech cia lan khong déu, bo sung
coc thich ddng ¢ khu vue hin nhicu.

e Ting (hém do citng can mang be v k& cau ben trén ciung cde hicn phdp ciu tao. ting
thém ¢a1 thép & chd yéu.
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e Trong qud tinb thi cong tang cuding quan trac lan khi tang 1dng, dé khoug ché hin
khong déu. (3 chd lin 1dn, giam (8c do thi cong.

Hi¢n nay cOng trinh nay da xong k&t ciu hén trén, hi¢u qud twong doi (ot

- Khoang cdch gida cic tim coc qud nho va b trf coc qud day.

Dua theo k&t qua do thye (& ctia cde don vi ¢6 lién quan & tinh Triél Giang, anh huimg
cua khodng cich coc dét vdi bicn dang cua khdi dat nhu hinh 4.82.

Tir hinh 4.82 ¢6 thé thay 3 rang, néu khoang cach coc dal duge 2m, su véng [&n va
chuyén dich ngang clia khai dat do chim 6ng gay ra giam di; néu khoang cach coc giam di,
bidn dang dimg (vong 1&) vd chuyén dich ngang cta khoi dal tang 1én rat nhanh theo su
gidm di ciia khodng cich coc. Khi xuyen qua [dp dat y&u bio hoa, vong 1én v chuyén dich
ngang, cang manh theo sy thay doi cia khoang céch coc.

Dic biét khi ba ti ddy coc, s6 lugng coc tuang ddi nhidu, tuy dép g yéu cau khodng
cdch coc 1a 2m, nhung su vong [&n va chuyén dich ngang cta khdi dit vin tuong doi lom.
Dua vao s lidu cta Pai hoc Hong TE do thue (& va dicu tra nghién citu ¢ thinh pha Ninh
Ba, su hinh thanh coc don khdc vdi nhém coce. Khi tht cong coc don, su vong 1&n cia mat
dat giam di theo su gia tang khoang cdch cde coc, con nhém coc vi tap trung day dac, tuy
kbodng cach coc ddp dng yéu cau 2m, theo sy gia tang cha s6 coc ddng vao dat va su 1ang
nhanh cla t6c do ha coc, dit ving lén ngay cang ldn. Coc duong kinh nho, duomg cong
gquan h¢ gitfa mat dat vong 1én vdi khoang cdch coc ¢o dang [om, con coc duding kinh 16n,
duomg cong quan he gitta mat dat vong [&n vdi khoing cdch coc ¢ dang 161
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Khoang cdch ton tim cot Khoang cach té tim coc

Hinh 4.82. Quan hé giita khoang ciach coc voi bién dung ciia khoi dat

Mit didt vong 1eén tang theo sy gia tang cia chidu sau ha coc, néu coe chim dén do sau
gidi han, dd véng 1&n 1on nhdt, sau dé su vong 1én cta mat dat twong ddi on dinh,
cham chap.

Khoi dat vong (@0, s& nang (han cou di chon vao trong dat. Vice nang lén va vang Ién
cua coc bén canh va coc mdi ha khong hoan toan trang nhau. Mat dat vong len ¢é gid tr
131 nhit khi coc thi cong dat (& do sdu gidi ban. Sau dé git 6n dinh hodc hai chim xudng.
Ma vi¢e bi didy 1&n cta coc ben canh tang 1én theo su gia ting cla chi¢u sau chim coc, hién
tugng diy 1&n xuydn sudt (oidn bo qua (rinh (hi cong. Két thae ha coc, su day 1én cla coc
bén canh 1 1dm nhat.
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Su véng 1&n cha mat dit nhém coc va su ddy 18n clia ddu coc 1a két qua téng hgp anh
hudng clia viéc thi cdng cdc coc don. Thanh phé& Ninh Ba di diéu tra 4 ngoi nha, lugng day
1&n do thyc t& 1a 129~30Tmm. .

Mat d4i vong 12n néi chung cd dang hinh bdnh bao. Mot ¢ong trinh & gita vong 1én 16n
nhit dén 420mm. Xung quanh véng 1¢n nhd nhdt 13 17mm.

Mot cong trinh & Thugng Hai, tri s6 lugng ddy 1én 16n nhit do thyc t& & hién trudmg 1a
32~34,7mm, ngay c6 lugng day 1én 16n nhat khoang 4,6~5,4mm. Chuyén dich ngang 16n
nhdt 1a 48,.8mm, ngdy cé lugng chuyén dich ngang 16n nhat khoang 4,3~5,3mm. Hién
trudmg mot cong trinh & Nam Kinh 13 d4t yéu, dung coc nhéi chim 8ng, mat bang & gida -
vOng 1&n 1on nhat 161 470mm, ma lugng véng 1&n 16n nhit mdi ngay dat 20mm. Ding bién
dang nh6 do dong tinh hoan chinh cva thin coc, & phan giira hién trudng ¢6 mot s6 coc gay.
Sau nay khi diing cic loai bién phdp mdi giai quy&t dugce su ¢8 chat lugng 16n lan nay.

Trong 1dp ddt sét y&u bio hoa, vdng 1&n va chuyén dich ngang khong chi cé lién quan
d&n khodng cdch coc, dutmg kinh coc, chidu dai coc, ma con ¢é lién quan dén mat do bo i
coc. Mat 46 bd trf coc ¢6 thé diang mat do mat ha coc hode mat do khoi d& bidu thi.

Dua theo théng ké cong trinh thi cong, néu téng di¢n tich mat cat coc chim vao ddt
chi€ém trong khoang 5% di¢n tich hién trudmg bao gquanh khu vue ngodi coc, mic do nguy
hiém tuong déi nho, ta ¢é:

xf
Wy =—<5% (4.13)

Trong dé: f- Dién tich mat cit coc don (m?), Tf 12 tdng cac didn tich mat ¢at coc don;
F - Dién tich hi¢n truong khong bao gém dién tich coc (m?;
W, - Mat do dién tich chim coc.
Né&u dung mat dé khai chim coc (W) dé bidu thi, thi phai ddp dng W, < 0,6, ta cd:

-

>
W\’:*-[*_’—< 0,6 (4.14)

Trong d6: V, - Thé tich coc dom cha coc chim trong dat;
LV, - Téng thé tich clia cdc coc don chim trong dAt;
F - Nhu trén.

Né&u thiét k& mat dd ba tri coc ¢d Wy > 5%, V, > 0,6, ti 1& coc gdy tuang ddi nhidu. Do
ngudi thidt k& fim hidu nhiing dac trung cha coc nhéi 6ng chim 13 coc ép dat va coc ép dat
trong dat y&u khong day dil, do vay gy nén sy ¢ chit lugng, didu dé thudng xdy ra & ving
duyén hai, bo song.

- Su ¢ thidt k& khic cta coc nhéi chim 6ng

+ B6 tri coc khong hop i, d6 I¢ch cla trong tim nhém coc va trong tam két cidu bén trén
qué 16n, lam cho cong trinh lin khéng déu. '

+ B& tri thidt k& 16ng ¢ot thép khong hop ), chidu dai cua long o6t thép qud ngan, dic
bi¢t Ia coc nhdi &ng chim trong nén dat yé&u, do chuyén dich bén cla l6p dit ndng cta nén
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thudmg 13 tuong d6i 16n, chuyén vi tuong ddi mat gidp gidi gitia cdc 16p dat khac nhau cing
tromg Ao 1dm, ndu phan thin coc nay khong bé tei 10ng ¢dt thép ciing d& lam cho coc nut
giy hoac thu nhd. Ngoai ra, n&u doan cudi 16ng c6t thép cé méce ciu, bé (ong do6 khong dé
dang di qua, ciing d& cé hi¢n tugng coc treo, t6 ong, hoac khong dic chac.

+ Thi&t k€ chidu dai coc khong di (chidu dai than coc d6 be t6ng), chua xem xét bé tong
diu coc thugmg ndi nhidu vita, cudmg do thap, ma phii duc di ciing d& gay ra su cd.

2. Phuong phdp xt 1

Khi thiét k& coc nhdi dng chim, phai diu tra rd diu kién dia chit cong trinh & hién
trudng, chon cong nghd tao coc va 19p dd coe mat cich chinh xdc. Yéu ciu cdu tao cba coc,
phai tién hanh thigt k& dya vao tai trong k& cdu ben trdn va didu kién dia chit. Vi sige chiu
(ai cha coc don khong thé dua vao kinh nghiém hodc tai lieu thi nghiém coc cua cong trinh
bin canh dé xdc dinh, phai tién hanh thi nghiém tai trong finh (thi nghi¢m ép coc) dya theo
yéu ciu quy pham thict k&, s6 lugng coc thi nghiém phai chiém 3% (ng s8 coc, nhung
khéng duge it hon 3 ciy. Dua vo tai lidu thi nghiégm coc, tién hanh thi€t k& méng coc. Baoi
véi nén ddt yéu, phai xem x¢t anh hudng cla hi¢u ung ép dit, sy vng 1¢n va chuyén vi
ngang cta mat dit. Coc nhdi Ong chim 13 cong inh khuit dudi dit, ginh chiu toan bo
trong tugng cia k&t cdu hén trén va tic ddng ngang cta dong dat, tat trong gié. Néu mong
coc khong didp dng duge yeu cdu thidt k&, dac hidt & wong ving dat y&u, d8 gay lén lin
khong déu cho ¢ong trinh, nhe s¢ lim ot k&t ciu bén (rén, nang, s& gy ra su ¢8 nghicng,
d6. Ki thuat gia ¢ (uong doi phife tap, thoi gian tuong doi dai, gid thanh twong d6i lon.
Nhu mot bénh vién & Nam Kinh, toan bo dang coc nhdi dng chim chdn dong, 1dp d& mai
coc 1a t&p sét bot ¢6 bun, do vay di tao thanh coc treo, tai khong tinh do Tdn caa mdéng coc.
Hi¢n nay do ldn téi khoang 20cm, do chénh 18ch lin 4~Scm, xi 1 vo cing khad khan.

Liu 16ng hop cha mot ¢hi nhanh cong 1i & V6 Tich 1a k&t ciau pach-be tong, nlid 5 tang,
c¢G chd 6 tang, dicn tich 1.500m", Sau dudi mat dit 6m cha 1od nha ndy la dat y&u lin ban,
sic chiu 141 clia nén chi 1a 50kPa, hén dudi 13 dat sét bot, sic chiu tai cta nén la 180kPa,
thidt k& 14 coc déng bia md rong ddy, dudmg kinh coc 13 350mm, coc dai 6,5m, dau ma
rong D 12 S00mm, todn b ¢6 165 ¢y coc, ste chiu tai coe don ydu cdu 1a 250kN/ciy coce.

Sau khi thi cong xong, dung bich dung nhd do dong 45 cay coc (chiém 17% t8ng s6 coc)
d¢ kicm tra tinh hoan chinh ctia coc, két qua thiy rang:

- Coc 0 102 & nai ¢at nhau cla true ¢ va truc 9 13 coc gdy;

- Ba ¢y coc I¢eh vi ot qua Tan, 13 0,20m;

- Hai cay coc ¢d chiu dai coc khong du.

Nguyén nhan xay ra su cd trén la:

- Khoang cich gitta coe 102 va coc 103 bén canh 13 0,9m < 3d = 1,05m, coc 102 th
cong trude, coc 103 thi cong sau dii Ep dint coc 102 ¢6 cuding do bé 1ong thap dd trud;

- Ra céy coc [&eh vi trf 1a do coc dinh vi dich chuyén gay nén;

- Chicu dai coc khong du 12 do lugng nhdi cha bt tong qui it pay nén.

Qua nghién ctru dung bién phép xa If sau:
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- Bén canh coc 102 khoang 1,5m bd sung mdt ciy coc dao thi cong, dudng kinh coc 1a
800mm. coc dai 4m, qua kidm fra dong thay rd vi tri dt iy cdch ddu coc khodng 2m, dao
bé 2m phén trén cla coc din gly, ding bé tong C28 d8 néi coc d&n ddy mong.

- Hai bén ciia coc nghiéng bd sung 2 cay coc gé.

- Coc ¢6 chiéu dai khong du dung mat méng md rong, gidi quydt bang céch lgi dung
coc va dat cung ganh chiu tai trong bén trén.

4.7.2. Xu li su ¢o chat lugng cong trinh coc diic san

(3 phan ndy ch y&u gidi thidu xir I su ¢4 chalt lugng clia coc dic san.

[. Su 6 pha vé din coc

1. Phén tich nguyén nhan

- Cudng do be tong khong dd hodc cuong do thidt k& hoi thap. N6i chung cudng do be
tong coc dong bia khong duge thap hon C30. Khi thi cong, vi cdp phoi khong 16¢, ti (&
mIGe-xi mang qua 16n, ddm khong dic chac, bao dudng khong t8t 1am cho cudng do bé
tong khong dat duge yéu cdu. €6 1de tuy dat cudng do chiu nén clla b tdng, nhung chua
qua thoi gian bao dudng tu nhién nhat dinh, kha ning chdng xung kich kém, cing s¢ vi
déng coc ma lam v dau coc.

- Cau tao cOt thép ddu coc khong thoa ding. Ciu tao ludi cot thép D8 hoac O6,
@ = 50mm theo hai hudng khong pha hop yéu cdu, hoac 16p b tdng bao vé diu coc sau
khi cdt thép chinh ngam vao ludi ¢t thép qué day hodc qua mong.

- Mat ddu coc khong bang phing. Mat ddu coc khong thang gée véi tuyén truc coc, mat
tifp xtc giGa ddu coc v mi coc khang bang phang, 1lam cho ddu coc chiu g suat tap
trung cuc bd qua 1an ma bi phi hoal.

- Chon trong lugng bda khong thoa dang. Néu dp luc déng bia qud ldn, dng suit nén
trong b tong vugt qud cuimg do chiv nén cda né thi s€ bi phd hoai. Trong lugng bia qua
nho, toc dd chim coe chim, s 1an déng Idn han 2.000 lan, diu coc s¢ bi phd hong do
cuong dd moi khong du.

- Ldp dém déu coc khong tét hodc khong kip thai ddi 1gp dém da héng. Dau coc bi pha
hoai do trye tiép chiu tai trong xung kich.

2. Phuang phap xir 1i

Véi nhimg nguyén nhian néu & trén ¢ thé ding rat nhidu bién phip. N&u diu coc bi pha
hoai, phai duc bd 18p v 1am lai. Dau coc dd bing be tong cudmg dd cao. Sau khi bao dudng
tar dong ha coc.

1. 81z e coc dong bi dich chuyén, nghiéng va gay coc

1. Phan tich nguyén nhan

Coc d6ng d& sinb ra hicu g &p dat, lhm cho thin coc chuyen dich, nghiéng, tham chi
nat gdy coc. Pac hict coc dde sin dong trong nén dit y&u s& lam cho klL.OT dat xung quanh
bi nén &p, lam cho két cau khot ddat xung quanh than coc bi phd hoat. Coe ddong rong Lap
dat y&u bido hod, do sinh ra dp luc nude khe rdng rat 1dn, lam cho cuting d0 khdng cit cta
dat y&u da bi xdo ddng giam di, khoi dat sinh ra 1 bicn. Khi coc chim vao trong dit, ncu
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thé tich khoi dat bi ¢p ra ma tuong ung vdi thé tich coc, chi€ém trén 5% thé tich khéi dat
trong pham vi ha coc, thi s sinh ra hi¢u Gng ép dat ro rét, khién cho kh6i dt trén nat vong
1én hodc chuyén dich, déng thoi 1am cho coc bén canh da xong bt ddy Ién hoac chuyén
dich, u8n cong, n&u nghidm trong s&€ lam cho coc bi nidt gdy, ddu néi coc bi long ra.

2. Vidu thye t&€ cong trinh

- Khai quat va bién phédp xUr i su ¢6 khédch san Kim Lang Nam Kinh:

Tod nha chinh ciia khdch san Kim Lang cao 37 tdng, chidu cao 108,4m, bén trén 1a két
cdu dang Ong-khung, kich thudc mat bing méng 1a 24,5 x 34,5m, 1a mdng tam 16n, day
2,5m. Dung coc 8ng dudmg kinh ngoai 1a 550mm, chidu diy vach Gng 1a ¥0mm, chiéu dai
coc khodng 20m, s& coc 12 314 cay, khodng céch gitta cdc coc 1a 3~3,54. DE giam anh
hudng déng coc d6i véi ban than moéng coc, diing day chuyén cong ngh¢ déng coc tir trong
md rdng toa ra phia ngoai. Nhimg sau khi déng xong coc & khu nha chinh, phdt hién mat
dat vong 1&n 44cm (& gilta), mat dat xung quanh ving 1én 5~7cm, coc ddy 1en thong thudng
khoang 2cm, 18n nhat 13 7,3cm. Chuyén dich ngang clia mat dau coc 16n nhat 1a 26,5¢m.
Sau qua thi nghi¢m, do 1dn cha coc bi chéi 1én nhiéu, 16n hon rdt nhiéu so vdi dd ldn cua
coc bi choéi 1én it. Nhung sdc chiu tal van dap Gng yéu clu.

Sau khi nghién cttu quyé&t dinh diung céc bién phip xi If sau:

+ Daéi vai 1dp coc xung quanh tam ddy ma chiu luc tuong d6i 16n, dung cébng ngh¢ déng
lai, dé giam d6 lin. O gita nhém coc, nho 1én mat dit dén may mét, khong chuyén duge
khung bua déng, khong déng lai;

+ B6 sung 44 cay coc & xung quanh ;

+ Xét (61 nang lyc cla side chiu tai coe didu chinh cba dai coc 1ién khéi ¢ va sy chénh
1&ch 14n khong déu.

Qua hon 10 nam sir dung, do6 ldn ciia toan b 1oa nha trong pham vi 10mm, d¢ chénh
1&ch 1in nhé di, tod nha sir dung binh thudmg, chua thdy mat hién tugng mit nao.

- Su ¢ déng coc va bién phip xir If cha mét toa nha & cao tdng tinh Phidc Kicn:

Toa nha & cao lang ndy, ding coc dde san déng, mat dat hién trudmg vong ten dén
1,13m, chuyén dich ngang clia coc 181 0,45m, coc ¢6 chuyén vi chiém khoang 409 t6ng
s8 coc.

Cong trinh nay da dung cac bién phap xir Ii sau:

+ Cai ti&n cong nghe déng coe, ding phuong phap khoan truge ha coc sau. Chicu dai 16
khoan bang 1/3 chiéu dai coc, 16 khoan phai thing géc, sai s6 d0 thang géc khdng vuot qua
1/1.000; mat cat 16 khoan nhd hon mat ¢at coc 15cm;

+ Gilta cdc coc bo rf tdm ban nhua thodt nudce, gi€ng bao cit hodc gitng cét thong
thuang, chidu sau khodng 1/3 chidu dai coe, dung dé 1am dudng thodt nude, giam ap luc
nudc khe rong;

+ Pao ranh phong chong ép & bdn xung quanh hién trvong (sdu khodng 2m, rong
1~1,5m) d€ giai quyct hiéu ving nén dat & bé mat;

+ X&p sip trinh {y déng coc hop . Dlng trinh 1y bao vé& d6i tugng phia sau dé ddng coc:
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+ Khong ch& ¢ dd ha coc. Dua vio tinh trang hidn dang cda mat dat xac dinh s6 luong
ha coc mdi ngdy, cling ¢6 thé diing phuang thie déng déng nghi nghi, cdch ngay ha coc.

Phuang phap x{ 1f (rén nén sir dung 16ng hop, dong thoi nén ding phudng phap dong
lai, bd sung coc, md rong dai coc d6i vdi cac nguy hidm xay ra, dé dam bio chal luong
mang coc.

- Su ¢0 dong coc va bien phdp x(r 1i tod nha Truomg Giang & Nam Kinh:

Tod nhd Truomg Giang Nam Kinh, 23 ting ndi, 1 ting ngdm, téng dién tich 32.000m".
K&t ciu bén trén 12 k&t ciu khung v dng trong. Mdng dng trong [ mot ban licn khoi day
(ddy 2m), dudi cot khung 1 dai dd doc 1ap, chicu day 1,5~1.8m, bén dudi 1a coc vudng dice
sin. Mat cat coe I 450 x 450mm, coc dai khoang 38m, khodng cach gifta cdc coc b
1,8~2,25m, tong s6 coc 12 372 cay. Sdc chiu tai coc don Ta 1.ROOKN~2.000kN. Dang nén
{inh coc 200t dua doan coc khoang Sm, 13p dd mii coc 1 1dp so1, chidu sau dao ho mdng
khodang 6,8m, dai dd @ trung tim cho siu thém khodng 1,.5m. X&t 14i tinh trang khi ddo ho
maéng, bién dang dich chuyén clia k&t cau bdo ve tuong doi 1on va nhi & xung quanh hi ndt,
sau diing phudng phép: trude tién thi cong dii cla dng trung tam, sau dé & wén dii bo sung
ong thép chong gilr k&t cau chong da xung quanh. bgi sau khi thi cong xong dng & gidta,
khi thi cong cde dii doc 1ap & xung quanh, phat hién than coc xung quanh chuyén dich.
nghicng rat 1an, chuyén dich ngang ldn nhat (& 101em, dang do dong bich dang nhd kiém
tra phat hién 13 ciy coc ddt pdy, site chiu tai cho phép theo chicu ding chi khoang
1.300kN, khong dap dng yéu cau thict k&

Cong trinh niy ding bién phip xir i sau:

+ Dua vdo tinh hinh coc gdy vi chuyén dich ngang cta than coc clia timg di doc lap, thi
cong coc nhdi xO1. Buding kinh than coc 18 700mm, chid¢u sau ngdm vao di 1§ 2~3m, sic
chiu tai cho phép ctia coc dom [P, = 2.000kN. S& lugng coc bd sung cho mdi dai coc la
2~4 cay, tit ¢ bd sung 17 cay;

+ Tang cuomg licn két gitta cde ddi doe 1ap, ghdp cde dai dac 1ap, d¢ tang cudmg tinb Tién
khai cia mong;

+ Stra chira phuong dan tuong ngodi cua tang ngdm va lap dat vio k&t cdu chdng da. Dang
toan bé tong A& 1ap, nhim tang cudmg lue chong ngang cha mong;

+ Ting cudmg quan sat hin, i&n hinh theo timg ting. Po thang bang cap 11 vd quan trac
d0 hin cua cong trinh va do chénh Yéch [an.

L. Si 6 it gay thin coc

1. Phin tich nguyén nhan

Neuyén nhan mit pdy than coc thuomg gap:

- Coc ¢h€ tao ¢ khuydt tat, nhu coc cong qud mire quy dinh, mai coe 1éch qua 1om vdi
tuyen truc cog;

- Khi ha coc, than coc bi nghiéng va uon cong;

- Do manh ctia mdi doan coc qud 1dn, khi ha coc, gap nhimg chudng ngai khat Ian cing
hoic khi ha coc gap mat dd ¢b do nghiéng qua tém, 1am chuyén dich mdi coc vé mdt phia,
than coc bi miit gly;
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- N6 dawn coc 1ech vi 11z chiu ddi, chidu rdng. do no cta cie dudtmg han nai kbhong du:
tam dém khong bang phing, hoac mat ndi coc khong hang phitng, ¢d khe rdng cuc bo: vt
icu nodi dan biang mastit sulphuric khong phdt hop yeu cau, cip phéi khong thoa dang,
khong che nhigt do khong 61, do khong phit hap quy dinh, lam cho cuomg do mastit
sulphuric hién k&t thap; 16 nco qud Ién, ¢or thép neo bi cong, khong chiu duoe dong bia,
lam cho mit gdy & ¢hd noi coc.

2. Vi du thye (¢ ¢cong trinh

Phan xudmg chinh nha mdy nhidt dicn s6 2 0 Nam Kinh sau khi dio dil phdt hicn 27 cay
coc bi mit gdy chd néi coc. mot cay coc di bicn thinth hai cay coc, chicm khodang 69 tong
s& coe. Nguydn nhan cht y&u gdy nén it gay coc la:

- Khi thdo khuon, lat, van chuyén, x&p dang, ciu 1en khang (a1 Him thin coc did oo v
o, trong qud trinh ddng cou, im cho than coc ot iy,

- Trong qué (rinh by coc, ding phuong phip chuyén gid coc thoae ding phuong phip
bude day cap d& dan) hitu chinh d0 nghicng cia coc mot cich cuding bie, khién cho coc
udn cong mi nat gay.

Qua nghidn ot quyct dinh, phan bidt g¢iat quyct doi vai timg nguyén nhan mit 2dy .

IV. Than coc hi phda haong do iing sudt déng biic va iing sudt nioi gay neén

1. Khéi quat sy co

Coc die <an trong gqud trinh dong bida ha coc, coc chiu cic logi tic dong nhr nén, kéo.
udn, cit, ng sudt va bich dang rat phic fap, thong thudng img sudl nén phin ba thinh hinh
phéu doc theo than coc, tén o dud nhd, nghia Bodng sudt nén giam theo chidu sau cov
ngdp vao tropg dit Qua do thi nghidm dng sudt nén ddng bda 1on vhat Khoing
20~30N/mm’*. Ung sufit kéo ding biia phan b theo hinh qua tim,  giita than coc 1dn nhat,
d ni cdch ddo mai coc (0.5~0,7) chidu dii coc, tmg sudt kéo Khoang 3~10N/mn. Bua
déng t2eh com 1am cho thin coc sinh ra Go wrong ap trung 1&ch am, ting g suit phu
thém, lam cho hién twong 1p trung tng sudt cuce b nghiém trong.

NE&u 0 1an ddng baa vugt qui s6 Tuong nhidt dinh, ¢ lam cho cuomg do giam xuong do
than coc moi, luc dinh k&t gidta 6t thép vy be tong b pha hoaa, [am cho than coc mit gdy,
dac bidt la coc dde san hinh dng khi dong vao 1dp dd cing, <¢ Tam cho thin ng bi phid hoai,
Jong ¢ot thép bién thanh dang dén 16ng.

2.Y kidn xur I

Dua vdo site chiu tdi coc don, tinh chat Idp di d& chon trong heong biia vi cong cu dong
coc. Nén dung bida nang ddng thap, dong Sn dinh chinh gitra, «& 1in ddng mia nen khong
ch& trong khoing 1.500 Tin.

V. HO méng dao khong 161 bam cho than coe neliéng, non cong, mit gy

1. Khidi qudt suco

C6 mot nhdm coc dong sdu nhal dinh. dat dio he mong khong ding phuomg phip dio
theo timg [dp, ma dung pdu xie nguoe dio dat dén 1in mong. Lun cho hal phia cua than coc
xuAt hicn do chénh dp lue dat qod 1om, Bm cho (hin coc bi nghiéng, nehi¢m trong ¢ coe bi
Nt eay.
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Cong ngh¢ dio dat ¢ sai sét, gau ddo dat trge Gép dap vao dau coc, fam cho dao coc
chin mot hire xung kich neang. than coc udn cong, n@ gay vi udn nghicng,

2. Vi du cong trinh thyce (&

Coc e san déng & mat cong vinh by giu cha mdy dao dat dip vao, than coc bi hu hdng
nghicm trong, ding phieeme phip dong bicn dang nhd kigm tra tinh holn chinh cia (han
coc, ¢4 50% coc gdy, mat didt gy & phia trén caa Yap dat cimg.

Dua vao tinh hiph thiee t¢ cong trinh kip (hén phan tich nguydn nhan gdy cov. dimg hicn
phép gia ¢ bd sung coc tai thue dia, bom vita nén chit .

V1. Sir 6" do chon lop di5 miin coc khidng hop 1i, coc chim khong dén top dé miii coe theo
thiér ké, sie chiv tdi craa coe don khong dit

Khi déng biia ha coc, dai v chicu sdu chon coc teang dai lan (rén 15m), ma gap lLap
din ¢ edmg (day trén Gm) hoae [ap et chat vita (day 1rén 3m). suyen qua chiing ¢é nhiing
khé khan nhat dinh, s¢ him cho i coe khong dén duge 1dp dac dd mii coe, 1o ra s ed
stte chiu i cha coc dan kKhong dd. Vidu, mat cong trinh & thinh phd Nam Kinh (19 tang).
t0d nha chinh dau (30 ding coc vuong dae san dai khoang 23m (mat cat 45 < 4Sem), ding
bia didzen (4,51 d8 déng, coc gty nghiem trong. sau khong 1he xuyen qua duge 1dp et
min cd chi¢u day khoang 6m, dimh phai thay bang coc 13m, 1é&p dor mdin coc (rr thanh kdp
dat cat, Hode nhu: mOt 1ol nhid caa vicn oghién ciu tinh Giang To (18 tang), coc thi
nehidm [a coc vudng dae sin, coc c¢ong 1rinh déi thinh coc dng die san (duomg kinh
550mm, vach day 90mm). coc dii khoing 20m, ha coc dimg phuong phap Khoan 16 trude,
sau ddng baa, gay nén1on that kinh 1& (womg déi 1an, dong thin kéo dai thin gian thi cong.
Lat nhu mot cong teinh nhd o k& cdu gach-be tong khau do nha chiu tat rong ngang, mong
dung mong 1am Nhién khar, bén dudi [a coe vuomg die san. Do hién trudmg nay ¢d m
muang di qua, rong muong ¢ 1ap dat sé pha by, cong trinh ndy ding hai foai coc 15 vi
19m, mat et 1a 40 x 40em, [ap did mdi coc ¢ bén dudi 1ap il sét pha b, Tudne bi it sau
khi xay xong nha, lin I¢ch phit ricn twong 361 nhanh. méi ngay kKhoing 2mm. s Khi
Khao st Tan, loan coe dar 13m Ly coc treo do khong xuyen qua Idp dat <&t pha hin, sau ding
coc neo nén tinh gia ¢d d¢ @ mdi s dung dinoe,

4.7.3. Xur li sar ¢o chat luong coc nhoi khoan (xéi. dao) 10

Coc nhdi khoan (xo1, dao) 18, thutmg chia lam hai loai: thi cong udt vi thi cong kha.
ddy chu yeu gidn thicn xir i s ed chilt hugne coe nhoi thi cong .

L Sat 1o vdeh 18, 16p st gnda didx. siie chin tdi khong i

1. Neuyen nhin su co

Thong thutmg npuyén nhan giy ra sat 1G5 vich 18 e khone dua vio didu kien chat dal d¢
ding cong nghe o 16 thich hop viv chat Tuong hentonit tuomge dne. Bac bidt tong 18p dat
¢t clmg vita cdng can phai dimg bentonit giir vich chit Tugng 00 néu mat do qud nhd hoae
ong et vich chon gud nong, dat 1ap ang gid dng v khe ndi kKhange can than, m v nde. 10
vi vita, Tam cho cao dd mat v trong 18 khong du hoide rong ang xudt hién 1dp nude chin
nén, gram ap lue thuy Goh doi vai vach 16 déu Bunbime nguycn nhin giy nén sat 1 Neodi
ra. sau Khi it 16 mat do do dinh cia bentonit giam xndnge, cling ~& lam eiam dp hee (huy

Guh dor vén viich 13, Tam cho vieh 16 khong on dinh. Khi i 16 thao tic khong ding, duonge

271



Ohg cAp nude true GEp xdi vao vich 16, hodc can khoan khong thang, ldc lac dap vao vich
18 cing déu 1am cho vich sat 14, Khoan nhanh trong 13p cét roi rac, hoac thdi gian khoan
khong it dimg & mdt chd qua lau, (de dd quay qud nhanh, bia xung kich, gdu xic hoac
ong ddo can lang bi nghiéng dap vao vach 18 cang 1am cho sat 16, Ha 16ng thép vd dng dan
bi nghieng dap vado vach [ cang lam cho sat 18, thoi gian ngimg sau khi hinh thanh 16 qué
lau, khong kip thai dé b 1ong, 1am cho Ldp cin lang qua ddy, hodac dang phuong phip no
min xU I{ dd md i, vat can trong 18, lugng thude nd qua 16n 1am chan dong vach 15.

2. Phuong phap xur I

bai v timg nguydn nhan sat vach 16, dung phuong phdp tuong dng. bau ticn Can lam
rd vi trf 13 sat, sau d6 dung dat sét va cdt 1dp cao 1~2m phia tén 16 sat. N&u sat 15 nghiém
irong, phai 1ap lai todn bo. doi khi dat 1dp lang chim dic chic (hi khoan lai 16 ma@i. N&u cin
lang qué day, phai rita lai 18 tan nita, cho dén Khi 1ép can lang phd hop yéu ciu mdi dimg.

3. Vi du thue (& cong trinh

Téng dicn tich ctia mol tod nha 13 36.500m?, trong dé dicn tich khu A 1 32.500m°, tod
nhd chinh 28 tang rén mat dat, 2 dag ngam, tang chidu cao 13 97.9m, k&t ciu ben oén
ding k&t cau khung v dng tung tam, khu B ¢é 35.000m%, 2 tAng trén mat dat (cuc bo ¢6 9
tang), 1 ting ngdm, tong chic¢u cao 12 22m, k&t cau khung. Gidta 102 nha chinh khu A vi khu
thip tang khong ba tri khe lin, c6 ddi do be tong sau. Gida hai khu A va B ¢ khe lan.

Tod nhit chinh cda khu 4 diing coc nhdi ngdm vao dd @800mm, dai 34~39m. Ldp d&
mui coc 1 19p cdt min. (Aing trung 1im 1 mdng ban licn khai day, khoi nhi thip 1ang ding
coe npdm vao di @800mm, dai doc 1ap ¢d gidng chon sau 10m. Site chiu tai doc true cho
phép cuia coc don tdy 3.0T0kN.

Tai cong (rinh thi nghidm gia tai nén tinh 4 cay, trong dé 3* v 4% 13 coc cong trinh, k&t
qua thi nghi¢m nhu bang 4.24.

Phan tich doi vai k&t qua thi nghidm trén ¢d hai loai y kicn:

- Co quan thidt k& dé xuat, theo diéu 6 phu luc 14 ctia “Quy pham thidt k& nén mong xay
dung” (GBJ7-89) quy dinh: coc thi nghiém tham gia thdng k&, khi sai s0 cua cic coc khong
vt qui 309%, ¢6 thé 18y gid tri binh quan lam site chiu tai 13i han doc true clia coc don.
Stte chiu tai binh quan cho phép cda 7 cay coc thi nghiém trén 1a 3.035,7kN, sai s0 gitta cde
coc khong vuot qua 304%., do d6 cho rang sie chiu 14i cua coc dan ddp dng yéu cau (hidt k<.

- MOUSS cdn bd thigt k& dé xuit, thi nghi¢m nén (inh chia lam hai dot, mdi dot chi ¢é ha
coc, nén 1dy gid tri nho nhét 1 2.600kN 1am stie chiu tii cho phép cta coc dan, 3 ¢ay coc
thi nghiém dong cang nén 1y gid tri nhd nhat 12 2.600kN. Do dé cho rang suc chiu tii cha
coc don khong dat duoe yeu cau thict k& (3.010kN).

TG chuyén gia k&t cidu nha cao tang cua thinh pho Nam Kinh thao luin va d¢ xuat y kicn
xur i sau:

+ T duomg cong P-S thi nghi¢m tinh (ai cta hai coc cong trinh cho (hidy, néu liue doc
truc 1a 3.010kN, do lin lan luat 1a 4,6mm va 9. 8mm, déu nhd hon 10mm, bin dang Lin
cua nd v& co ban ddp dng yeu cau thict k&,
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Bing 4.24

S hicu coc | Sire chim G tr han doe 1mie Sue chiu i cho phép
- N ] cla coe don (KIN) (kN)
| 6.600KN 3. 300kN
2 5.200kN 2.600kN
3 7.600RN 3.ROOKN
4 S.600kN 2. 80HRN
Cac gid 1 P 1) A ctia ba ¢y coc ctia cong (rinh
S5 hicu coc Sire chi_‘u tai 1 han doc tnge Site chiu tai cho phép
L cua coc dom (kN) (KN)
S 5.200kN 2.600KN
6* 5.500kN 2.750kN
7* 6.800kN 3.400kN

+ Xem xét mong han diy (ddy 2m) 1ién khai cha dng trung tdm ¢6 tic dong dicu chinh
lue doc true coc dan, md xung quanh ¢é dai doc 1ap. Do d6, sde chiu tdi cha coc bién déu
nho hon 3.010kN, ¢6 dd an (0an vhit dinb. Pong thoi, cumg dd coc nhoi tang theo thai
gian dimg, lue ma sit vach coc ciing lang, ¢ the lm cho khai dat dudi tdm ddy dai cung
lam vidce.

A

+ Dua vao tri s6 binh quan thi nghi¢m nén tinh coa 4 cay coc la 3.125kN [dn hon
ROTOKN vit nhimg nhan (8 (rén, ¢6 thé cho ring coc cong trinh nity cao ban phii hop
yéu ciau, khong cin bad sung coc, ddng y nghi¢m thu. Nhung cin phai ding nhing
hi¢n phap sau:

¢ Phai chon hdp dp luc dat & dudi 1dm diy dai lan v ddi doc Lap, d¢ do tinh trang phan
bo lue dudi tim ddy va tai trong.

e Tang cudng do lin cha cdng trinh ndy. Dong (hoi hoan thinh do thang bang chinh
xdc cap I do don vi chuy@n nganh cia vién do dac thinh pha thye hién sau madi lan
hoan thanh th, cong tng ting. K& qua do dac cung ¢dp cho dan vi thict k& va don vi
Kidin tra chat homg.

1L s co chat tuone bé tong than coc thdp. e6 16 ong, 16 réng gay coc

. Phan tich nguyer nhin

Ngayén nhan thuimg gap ¢d nguycn vat lidu cho be (ong khong phu hop quy dinb, cip
phdt khong tat, nhir xi mang da dong von, cudmg do thap, khong khong chd chat ¢hé lugng
nude va phy gia, him heeng bin trong ¢ol héu qua Iéim. Do chat luong nguy&o vat licu cung
cap khong (UM cho dO déo, dd sut cia bé tong khong phit hop yéu cia, cong nghd thao
e nhdi be 1ong (dac bidla 3o be ong dudi mrde s kKhong (@1, Trong qui (rinh nhéi he 1ong.
Xity ra sy co tic Ong, be 1ong lip dng didn Khong roi xuong duge, hooe dng din bi bt 10ng
hodce 1dng cat thép Tam tic nghdu khong et [eén duae, ¢ khi van cach nude kel trong dng
din, hoac dd sut cua b 10ng phd. 4o lru dong Kém, ducmg kinh ¢ot licu Idun. be tdng 1rdn
khong déu, bi phan 1i nghicm trong trong qué triinh van chuyén, hode dng din ro i nude, be
tong {t nuede, ¢ot Licdu 1am tic trong dng din hoae b (Gng ngimg frong dng din tho gian qua

diat ma dong cimg lat, hoac ¢ lie dng dan nang gud cao mi lim cho than coc kep bl gdy

173



coc, frong 1dp dat sét pha bin biio hod, sau khi tao 16 do tye caa bun vie dp lue nude Khe
rong cta dat sét nén ép vio vich 16 vi b tang con déo tao ra hién tuomg thu nhd hoac do
trwong nd caa dat déo ma lam cho 15 nhd Tai, hoic do hentonit qua die. 1hict bi chuyén
hudng khong nhay, luce cin 1dn, bda xung kich khong (hé chuyén dong (i do hoae hanh
trinh xung kich qud nhd. biia xung kich vita nang [&n dd rat sudng, khonge da than glan
chuyén dong, khong thay doi due vi trf xung kich md T thanh 15 khong 1ron, khidh cho
than coc y&u. Khi s dung be 10ong thuong phim, ndu cung cip vat 1icu khong kip thii, lam
aidn doan dé bE tong, khi do he 106ng rd lad. chd ndh 1 thimh 1Gp xap. Nang dng din dap
vho Iong eat thép, 1hm cho dat vich 15 1an vio be tong, hoae dng dan khong thang dimg.
kep né1 dau mée vao 1ong col thép. BE 10ng mai d6 dudi tic dong ciia dong chay cda nude
¢d ap (hoac gan d6 it nude ngam ), 1am cho vita xi mang cta hé tong do trong 18 hi
nutde cudn (rof, bé 1ong khong the dong cing mi thanh [Gp xdp, phy gia cia bé (ong qua
nhidu hoac trong nude ngam cd chit xam thae B cho he 10ong khong the dong cimg 100
thanh dp xop vit trang thii lodang.

2. Plueong phip xa

Ding cic bidn phap tuomg (ng dua vio nguyen nhan sinh ra, nhu ¢é thé dung phuong
dn khoan 1d trong b tong than coc, phun viia dp lue gia co: ddi 151 coc hoae ho sung
coc dé xu i

3. Vidu thige 8 ¢ong trinh

- Khdi quat sured cong trinh

Hai thap diang k&t citu bé tong cot thép cia ducemg dan dicn qua song o Nam Kinh. (hap
cao 257m, mang dung maéng bt hinh ron 1ién khoi, dudi ¢d coc khoan nhoi G1500mm. dai
33~55m. Dudi méi mong ¢S 77~TR cay co, ba i diy coc.

Sau khi hodn (hanh mdéng cov bir bac, ding phuong phip dong bicn dang kin PDA Kicm
tra trén 20% 18ng 6 coc, dE kicm tra tinh hodn chinh cia coc vit st chiu i cia coe don,
K& qua do kidm fra. & nai cich dau coc 29,1m cta coc 18*%he 6 hoan chinh cia mat cat
£ = 035 thude cou bt hong nghicm trong. Coc 71¥ ¢6 hat chd Khuyet ta: cach diu coc
15.6m, h¢ sa hodn chinh £ =025 thude loai coc gy, cich diu coc 32,4m. he <o hoan chinh
mat cat B =058 thudc loai mat cat hi hdng nghiém trong. Pon vi thiét k& cho rang phai bo
sung hai coe wromg ng. Cich daa coc 22.8m coc 405 hé o hodn chinh e mat cal
f =052, thudce loat coc bong neghicm rong. Cich diaa coc Khoing 31, I cua coc 1F, he a
hoan chinh mat cat £ =0.62. thude loai coc bi hong, don vi (hict k& cho rang phar bo suny
Mot Civy coc.

- Rign phar xav fi:

+ Doi v coe gdy, coc bl hdng nghicm rong, coc bi hong déu can khoan 156 viio than
coc. Tar ca khoa 4 10 dutmg kinh khoiang 75mm. phun vita cao p Gip e khong thap hon
3AMPa).

+ XA thdy d6 cimg mdéng bian dity taame dor Ida, dot vidi ba ai day coc ¢d i dung dicu
chinh khid nang chiu tai caa coc dom.

+ Thidt K& ban diu coa mdang o6 du b an toan nhat dinh, do ydu ciu cua uén do thi

cong cone trinh nay, dong than ho mdng did duge dao. thide br ba songe coe Khong vao diroe
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hign trewmme, vane phan i dat e Bucie conguan cha quan cap ién phe doyel dimg phieme
dan gia co: sau khi Khoan 16, Spoviradp e cao.

Coc san khio gia oo phad Gén hamh kién tracdo dong mon in nita, & xie nhan hicu gua
[NHEOS
L Seredd thadn von e nglucéng
I Phan tich neuyén nhian
Neuven nhan sueed than coe bi nghicng v
Lo Rhoan gap vat chuie nead hooe dd mo eon mn hiép prap pitta 1op dat cimg v mém
hoae noi via dd nghicne, dan madi Khoan gap ted ngai Khong dén nén bi chuyén dich lim
cho I& hi nghiéng.
Cian Khoan cong hoae nonr nép khong 161, lam cho tim caa mai Khoan vie can Khoan
khang nam iren mon e khicn cho 1 khoan b nghicng.
- Nén khong bang phang hoae khong dién chinh sin khi Tap dan g1 khoan hoae doonun
it Khang lan déu om cho misty Khooane mam guay. 38 muiy Khong bang phang by nghiene
- Hme cta vicn hanh did cua can e 1S Khoa enacan Khoan oo dinhova time 1 Khong
cung nam tén mot tue, Lol khong thudme xuyen kicm ua vic lucu chinh, Tam cho 18 khoan
bi niethidny
- LA coe o By ong cat thép 1ach ve mar phiag im thin coc bi nghidng,
2. Phireng phip xar i
nrmy kinh coe cta thin coe b nghicne kdm ta bang phaomg phiap dong aén dang [on
PA cho thiy, st chiu i caa coc ndl chung dea thap, phai kip than Toal bd neuven nhan
16 Khoan bi nghicng. N by nghicng sau kho thimh coc, phai die vao Ginh rang chin tn hén
himh gia ca xar i
I St co ling cob thep khang pliclop véuedan
. Phan tich nguyén nhan
N ey en nhan thaedmg cap oo,
- Tromg qui trinh gia cong, ZEp ding, cau nhic, van chuyen lan cho Tong ¢ol thep bicn
ding. van cong:
- Caulap 1ong ¢ot thép vao tong 1S coc, khone i Lap chang dimg mdc lap nghicng,
Long oot thép gin cony quit dai hoae quid nvan:
- Neu chicu san 13 uomg don din Tong car thép phiai chia thimh timg doan d& Ban, chicu
Jar mon hiam khony: phic hop yeu can
- Long cat thép B song, cach 2=2.5m chua bo b thép dan viv thép e da gia cinmyg;
= Can Lane i diy 16 qua day Eun cho longe con thép khony suone due i day
2. Pharomy phaiposar |
Neodi vice od nhimyg, bicn phap o e da v nhime neuscn nhan tén. néu can tang
ity cue bd ent thép phan ten coa coe phan, phar o3 ane bede eandinde uanh long co

thep oo o hoge ching suome

av
M
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4.7.4. Xar s oo chat luong coc daus 1o
L Khetr guert chung

Cov do 10 1i coe da be 1eng dudmg kinh W (Khoang 0.8~2,5m) dido bing thi comg hoac
din bang midy. Duon diy thuimg mdr rong d¢ ndng cao sae chiu ai coa mii coc. Lo coc
ndy co nhing diac didm 1 thict b dom griang thao tie thudn lor, Kim tnong dién kicn kho oo,
cing thr cong mol s& & mi khane bi mat bang han chS, khi di 13 ¢8 thd trge Gép Kiem tra
tinh chit dit da vich 16 viv diay 16 don ddy 16 wemg don sach, khong con can Ling, chal
luong bé ting dé duge dam bae. Do ddonid sie chiu i cda coe don coo, ¢d the dang
phuong dn md et mat coe. tiinh dire ol phie ap chong chéo vaanh hu'my B nhau
cui tmg sudt dal e cae coe do nhdm coc ddn dén, Gér kiem duge chi ph dad coc 1an e
dd thi cong nhanh, wid thinh hao Khi thi cong Khong od néng on, khong o nhidn, ciing
khong ¢ hicn tuemg Ep dat tinh thich dng manh. Nhimg Khi thr cong trong Lap can deh
miure nute ngdm i 1ap dat s¢t pha bi bdo hod (dic hidt Bvineg 8 mnfe ¢daph. dé sinh
hicn tumg chdly ngam, cat chiy, sal 1ovach 16, Do dutmg kinh K (nén 1,Sm), khi dio dal
wam i tnme don 1dn, thirmg im cho dat viich 10 xdo dome viv o rae, gram cuimy do di
xung quanh than coe (e ma st xung quanh thim coc). Bao v¢ vach thutmy dimg he ong:
hode gach, Néu thidt k& bao va viich Khong 101 hoae chat fugny thi cong kém. d& sinh ram
e thiom meve, NEu mue nude ngam ey don cao. dosan coe dae die Tad tedn 20my thi vich
hio ve dudi e dong caa ap lye dan eo node, thuomg Tan vich 1S sat I dor neat, [ae nay
neu nhan cong dang Lim vide bén duvic thacmg ddn dén sued an todn Lo dong nehicm
rong. Coc dao 16 ¢d hat loar dae v idng, doi van @i trong nha, thaemg dimg coc dio 15
romge, phian 1dng cta thin coc ¢o lae duoe Lip day chat bang dal <81 hoae [ap dd cal.

() nhimg Khu vue nurde ngim tremp dai phong phi, phai bom it miede dd diam b Lo
viee ko rdos Loe ndy d& T cho nire misde ngdm sung gquanh Kho vae giam di v mal il
bi lin xudng, khicn cho nhic dirmg ong viccac thict brosune quanh Bon thit, oo Kb dian
dén nhimg sued at Ion, Nhormot i nhiac o Nam Kinh (30 ang) diing coe dao 1o thi cane
siu 30~35m (duvmg kKinh coc 1,5<2 3m), do hal ha muae nude e dién tich rong e 15
nhom coc, fim cho mdy in nhap khau cua mdr wd hao gan 35S an khong déu mic h
nghicng, ngay hidm hon Fomy in Khang te in binh themge duce. gay nén s oo bio khong
the xuiat hin dusse binh thawne. Ton that Kinh 4 rén mot s nhan dan 18 Conge 1inh by
kéo din hom ot nam.

[ X li \f_f:'rJ‘ i fH'-’I!'H}: o il el

1o Phin Loin saren

- Vich B3 <ot 1 domge node ngdm can, néu trang dan ed 1o dat pha ede ndar dar bat, il
o co he sathim nomg Joi o hoge Iip dan <& pha him bio hoa day. T thadu vich bao ve
ca do cime viccuome 3o b feh dd Bimy cho o viich 16 st b N viich bio v bime be tong
curmy g0 thap, chidu day oo nd khong the chiu tie done dp fue hone e Jat v e gis
racsir e sal e Khi see dune cach xay bao ve vach, mic khange dange bicn phaap ba mue oty
ngoai ho, nhe th bioed oe thivm e dan dén o nude et chiays chay Bl maig thi vaeh
hio v hi do, gdy nén suedan toan Lo done. Mol cong inh bio v& vach bane sach sy
con Kici, chicn sau ho coc khoang 285m0 mat i vich biao v dot nhicn sat 1 de che ha
neudn o rong 16
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- Nén cua ddy ho khong phi hop yéu cau: khong don sach widt d¢ day ho coe. Khoi dat
han canh hd coc khong van chuyén kip (hoi, b1 nude mua cudn chay vao hd coc, mude bun
rit d€ 1 chd ndi UEp clia véich bao v, chay vio phin ddy cla hd coe, 1am cho 1ap can lang
chng day thém. N&u day ha coc gap 1ép di cang chua 1am bang phang, khi gap 19p di yéu
(nhar 1dp dd cdt 1an bun) khong kip thai che day bé tong. cing s& 1im giam st chiu tai cta
mai coc do nude lam mém hod. Lap d& miai coc I dai dd vun ndr bodce trong 1dp déd ¢d kep
1Gp ylu cling s¢ lam giam site chiu i caa mi e,

- Chuyén dich vi tri coe: do sar s6t trong viee dinh v coc ma 1am cho coc by nghicng.
Khi tao ha khong khang che do thing dimg, lic phat hién b nghiéng ciing khong kip thai
chinh lai. Sau khi 1ao ho khong d6 be tdng ngay. vich bao v¢ bicn dang vi chiu ap lue hong.
khi¢n cho coc bi nghiéng, thu nha, dnh hudng té tinh todn khai coa than coc.

- Chit lugng bé tomg cha coc thap: vach hao vé bi rd nnude nghicm trong, trong ho coc
tich nhid¢u nudce, lai khong ding cong ngh thi cong dng din d8 hé 16ng trong nude mi chi
diing cong ngh voi voi nde chung, be (dng bi phan tang, fai thém dam khong (61« trong ho
coc. Tam cho cutmg dd be tong than coc thap, dau coc ¢d Idp vira teong dor day. Ngoai ra,
be 100g mai dd dudi tac dong cta dong nude ngdm, vita xi mang dé& bi cudn di, hinh thanh
lgp b 1ong lodng, 1dp kep it dd ¢d the Bam ply coc.

Nhitg svr 8 khde: nhir dd G trén cao, sy ¢ miy cham dicn, vat khidc dap phai, trong
ho cou thicu oxy, sued ngat thar cho cong nhin vi trong ha coce ed khi doc.

2 Phwong dn xar i

Coc diao hd phai ¢d thict ke 10 chie (hi cong chi (81, bao gdm phuang dn ha mue nude,
pap ldp cat chay dimg dag Tong thép, hoiac phun vira cao dp vao trong Khot dilt & xung
guanh coc dao [, hén phdp trdn dud® sau, phun quay coc hinh thanh Idp mang ngan nudc.

- Phiti quan tri¢t chip himh bicn phip an todn diam hao an toan cho con ngai.

- Do ho nhdém coe bom ha mite nude, gidng nhu bam ha mue nude cia nhidu gidng ~&
lam cho mat dat xung quanh Iin xudng, anh hiong 14 s dung binh thamge cia nhiy b,
dutmg xa, 1thil bi mdy maée. Do d6, phii car cir vio didn ki¢n dia chit thuy van cong irinh
cia Jia phuang, dang cac bign phap hita hicu.

NC¢u hodt nghy chat fugng be tong thin coce va tinh hodn chinh cia than coc. phar kip
thoi kidm <ra phan tich, déng thoi dbng cic bicn phip trong .

VLV thage 16" cong trinh

1. Sy ed chat huomg méng coc mot nha cao tang & Quang Chiu vi cdch xar 1

- Khidi quat sy ed cong rinh:

Tonge dicn tich xdy dune ciia cong tinh niy 12 27.000m”. MOt tang rudi 1 idng ngim,
hén tren 13 1R tdng, tdng chicu cao [ 103.2m. Lap di chon dudi méng cong trinh (wong déi
nome 1 lap dd y&u, cde Idp 1¢ch nhau, do day mong khdc nhau. K& ciu ben trén 1 k&t cau
ang-bung vach cimg. Dudi ¢ot vi vich cing d&u (hict k& ¢6 coc dho hd thi cong mad rong
day, duomg kinh coe 1,6~2.0 vit 2.4m, 4 1¢ dudmg kinh dau md rong va duomg Kinh (hin coc
ta 2. 00 doc qua 4o i thin coc d&n dau md rdng 1a 1:3, binh quian coc dii la 10m, day nhat
v 20m. Ldap d& day coc Ta idp dd 1ao bun. [ay 1/2~1/3 cutmg dd chiu nén 130 han doc truc
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bio hod lim sic chiu tai cho phép cia mdng coc, thong thutmye 1dy 2.000kN/m”, cac co
déu thi€t k& theo coe chang. Khi (hi cong mdi ciay coc déu difa theo chat luoug di divo va &
hién trudmg d2 didu chinh cao do, déee thai Kidm tra caomg d6 Lap da y&u o dudi.

Vide don sach ddy mdng moi cye déu do can bo thict k&, dia chat, thi cong, nhan vien ki
thuat kicm tra chat lugng cling Kiém tra tai hicn truomg. Do d6, mau chot cia mong coc la
chat luwgng bt tong than coc. BE ddm bio chit luong, ddu ticn ding phuong phip sico am
vi phuang phip do dong tie thivi kicm tra rdng. Sau dé idn hinh kicm tra khoan iy 130 d6i
vdi coc ¢6 nghi vin, K& qua kiem (ra cho thdy, cudmg dd chat luang be tong thin coe ciia
mot 86 coc thap, hidn tugng phan tang nghiém trong, ¢é 18p xap, khong dat duoce yéu cau
1hi¢t ké.

- X I sy ed: diing mdt sd bicn phip gia cudimg dudi day

+ Gia cudong bang phun vita dp tuc: teén than coc khoan 3~4 18, phua vita xi ming cao
ap. am dic chic nhitg 18 rdng cua be 10ng xOp trong than cpe. Qua sa bo kidm wa lai,
phat hign kha nang chiu tat duge nang 18n vl cao, hicu qua rat 1o rét.

+ Phuong phdp giam tai mdedng di coc: Kicm tra 181 cda hai ¢dy coc, cutmg do be 1ong
khong dt. Nhung mat ddy coa ddi coc o hidn truamg cach rat gan mal di phong hoid cd sdc
chiu tai cho phép 1 LOOOKN/m', do dé quycét dinh tang chi¢n day cua dai coc & hicn
truomg, Tam el v ddy dai coe o wén 1dp dd phong hod, d& dat dage mue dich giam i cho dan
coc, gidm i trong dimg ma than coc ginh chiw

+ Phuong phap ddo 6t thay dai be tang khac: ¢d ba cdy coc cuomg dod be 1ong thip,
trong dd o 1ap vita cuomg Ao rat thap. far ¢6 1¢p it dd khong ¢6 vita xi mang. bung cic
phuang phip gia cuomg khice déu khong i ticmg. Do d6 guyct dinh khoan (5 @G1.000mm
trong thian coc, sau d6 dé ba tdng cudmyg do cao trong nude v dam K.

+ Phuong phap phun via hod chit cao phian (0 dp lue cao: trong ¢ong trinh ¢d mot ciy
coe da bidt chat Juong b& 1ong khong 161, nhung do tién do thi cong Khan fruemg. k&1 ciu
ben trén da thi cong. Do dé chi ¢ (b phun vita hod chit cao phin tr ¢d gid think cao. Loai
vita ndy cd site thany trong 3t cao, ¢ thE 1tham nhap vito duge 1dp vira vii be 1ong ¢6 cuding
d0 thap, dong thii nang cao cudmge dO chiu nén caa né. E [dm cho vira hoa chat khong
chay ra ngodi coc, dau ticn phun vira dp lue thong thidme sung quanh than coc hinh thimh
min chan, sau do Gén himh phun vita cao phan o cé dp dé gia mg.

2. X 1 sy eo chilt lugmg thin coe ctia coe diao ha th cong cita mot tod nha

- Khdi quitt sy ¢& cong trinh: Mot 1o nhit & Nam Kinh di¢n tich 41.384m°, (0a uhi
chinh ¢4 30 tdng (rkEn mat dat, 2 @ag ngam. k&t cilu bén udn 1 he vich cdng. Tong tong
lugng phia trén tim ddy 13 86300 (an (R6I.RY] SKN). diing 64 ciay coo dao thu cong,
dudmg kinh coc ¢ nam loai: 140 TR0 2,00 2.3; 2.5m. dudmg Kinh md rong dau coc 1dn
han than coc 0,8m.

Ren A ¢d hodi nghi dai v be tang thin cou ctia nhdm coc dio ddu 1ién (5 coy). do dé
khoan 1ay 181 d& Kidm tra, phit hién 3 cay coc @ vi el dudi dian coe 16m hé 1ong chua dong
ctng hinh thinh 1dp xdp. Cucmg do be (dng (hin coc chi khoang 9.8MPa~23MPa. cuomy do
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ral khonge déu, Neayen nhin chin yeu [ cong ngh thi cong khang thed diing, e nép ding
vor voi da be tong thin coc, mi nudee of lrong ho coc khong ditoe bom i ngodi.

- Bign phiap xie I dang v cao ap dé cia cuvmge, Khio thae hicn chi khoan mar 18
(O 73mm), dang dp hie thap 0.2<000NPa phun v, Sau dd Khoan lay 100 kizm i L, phidt
hign van con ton tai Ldp xap, cho thiy gio cudmg Khong ¢d hidu gua

Hin dong chuyen gin kK&t cian nhiy cao g thanh pho Nam Kinh trico sap dom v thics ke,
thi cong. hén A v cie chuySén gia Ret e, chuyén gia cong tinh dar da coa thanle pha v
unh hop phan tich, nhin thay cong nghd phun vita sai nén that baic Xétthdy bo sung coe
o ha tha cong chahe Tai nghicng lai. Ding cie Toai coe khic, nhie coe nhoi, dosite chin
tii e coc dom g thips sa coce yia nhidu, khong the bo i dinse. Ding phiong phap s li
doi 15 Do ho madng 33 daos thist by khong 1hS dia vie duge hicn tnomg. cie chuyan s
cudl cing Chorang, ¢ the phvn v dp Tue cao, dong thaa phun Tai v ap lie cao theo cac
budic Jdudi diay d¢ gia e

FTren cimng mon cdy coc cach mot khoang cich nhat dinh, khean rce 4100 suyen gug
I st en khodang ITm Lai dung 18 Khoan coc thi nghiém. ¢p onude dp e cao, o [ o s
e, Bim cho bl tap chat, vit ron coa Kip sy od qua vie 18 bén cynh chay ra, vho dén ki
ne trong thi neimg.

+ Lt dung 16 coe Kicm ea lam duimg ddon v dp lre oo, dong e toade dé eo dnh
ong vio 1A, Lap dat thidt ki van Khod ap Lire miéne 160 ngan ngi khi phun vitu, v ban ra tie
micng 14,

+ Che tao vita phun, 01 s mang (a1 mang pode lang thong thidme S25%): nudc: maie
thuy tinh: phu gia ki e B 1002 SO: 1= 0060 Dang bom cao dp phon it vao 16 khoan, ap
Iwe khonge diroe thap hom SMPa. Ap lee Ion nhit eia v phun do thae & L 6.5-7MPa.
dong thiv chd y quan st finh hinh owde racaa 16 Khoan hén canh, NS chay o dung dich
vita Xt mang dac, ob nehia i dung dich node <iomang G3 Lap diy 1ap socon Dune dich v
Jdan ten L cie man 2,07 < 72,07 < T 0Tem. creemye o do donre Khonye |]'t:_l|1 I €20 (a7
ngdy, ciremg dothae do Tac 192 23,70 33 0MPay,

+ Thi comg mi coc be tomge C30, ten hamh do thi nghacm bicn dang Lo £OA kicim na
inh 1odn khai vdosie chio iy cia coe dome Maccoe sau kb bao dicomge 7 ngay. Kb oo i
nehiem (1S < 15 « 1Sem) dat due 2L TMPOL do ddng b cay coce con miot cay do cinh tay
don cua cau (1500 Khong da khong the tien himh goan nac, Ker goi nha bine 4.25

Rang 4,25, Sasanh ket qoa do dong v6i seie chin tan thiet ke cua coc dom

5 S, Stre chin Lin Trong g fure can Lare can thanh Sire chin L cho phadp
SAhicn coe = : . i
R e han (W™ i o (h™) o (g it coe donn (k)
L - . S = e, m e o o)
S 283710, 1 224044 Ry B |4 IR8A
(it 2RUTRAS 23A00.4 fold3n |4 80607

K&t quit kedm tracho thay, tinh hoim chinh cda than coe 1o,
Stic chi i theo thidt ke vt coc S9% 13 155 XOTEN

S el theo hiadt ke et coe 6270 15 TAGLT0RN
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Se chiu tar coc don do thue 1©0 cia coc 55% con kém sie chiu tu cho phép 14
1,391, 5kN; Sire chiu tat coc dim dothuae 1@ cia oo 62% con kém sire chiu i cho phép la
1.553,3kN. Do d6 gquyer dinh:

e Viach ngian k& ciu bén wrén ding vach npan cuc bg nhe, d¢ giam trong hremg ban thin
cia ket cdu;

o Tiam didy ting ham diy Im, chua 280w s cing lam vige caa phan Tue am didy eaim

Cie coc;

o Khi theet k¢ sue chiu tans do fun chi trong Khoang 3. 5mm.

Cho ring méng coe cohin phichep veu ciu thict kS Khone can xie I bane phuane phap
b sung cou,

30X i sy ed chal luong coc khoan nhon cia 1od nha chy nhdnh ngdn hang trung tnmyg

- Khii quit sy ed cong (rinh: dién tich xay dimg caa cong tninh nay la 1 L.0N0Om? . phia
eén od 11 fang, ¢ 1 Hng ngam, cao 43 3m, k&t cau bén tén B KE chu khung-vach cing.
Doc phia dudi vich cdug booari mot himg coe, ¢o hai loal dudmg Kinh coc a0 BOOmm,
1.200mm, cac dat 2007m, Tap dd mdn coc B dp dat cat min, sie chin i thidt ke v coc
dem ERO0 [0 1.470kN, €1.2000 [ 2.500KN, d6 lan do die bang thi nghic¢m uén tinh dudi
tae dong cha tan trong thict k& van coe OROGE T 8mmiz v coe 1200015 12.2mm, phi hap
véu cdu (hict ke,

Sau khr dao hd mang, phiat ién mol so long cat thép coa coc I¢eh v iric 3 iy coe cd
hicn temg thu nho. Dimg phinmye phiip dong bién dang nhd kKiém wa tinh hoan chinh cia
coc, toan b do 209 tong & coc, phat hién 6 3 ciy coc od hicn teaug tha nhd v phan
tng, cucmg do be 1ome cuc bd kKhong dao Nhuny e 3o die ho mong, dia thict hi vio
hign trudmg, bo sung coc cd kha khan, v lgd yéu cau 1&n do rdil khin trong, Qua nghicn
ctru, dom v thidt k& cho rang cong rinh nay ¢d tang ngam rat Ion, dudn e dong e L
trong bén an, cov, dar coc, tang ngdm cang chiu by, phan ddy ~& chia nhau dim nhan
mot phin @i trong bén trén (khodng 107 ~20%), cho rang ¢ mat 6 coc ¢ huén wamg
thu nha, tay ¢o L cho stre chio i caa coc don gidm dic nhimg anh hirmyg khonge i dioi
v nhom coc.

Phuong phiap xar I tim day day 400mm doi thimh day 600mm, m diy b con thép
dhnre didu chinh thich ddng, ngodi ra vin thi cong theo bin vé o,

Cong irinh ndy Jia hodan cong dua vio s dung tén han name dé han i nhad, Khaoing

Smm, v& o hin khong cd lan Khong déu.
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PHU LUC

Phu luc 1

CHUYEN DOL CAP CUONG PO BIE TONG RA MAC BE TONG
(Theo TJ 10-74 “Quy pham thiét k& k&t ciu bé tong cit thép”

Mic bé tong

10X)

150

20 250 200 400 S00 600

Cip cuong da be tong

C8

CI

Ci8 C23 2% 3% C48 Cs8

Phu luc 2

BANG PHAN LOAT DAT TIEN TRUSNG XAY DUNG
(Theo GBI 11-89 “Quy pham thidt k& chéng dong dat xay dung”

Lo Chiéu diy Lip dat pha o (m)
hien truomg 0 2 f< 3 1< d<y V< d <RO o >80
Cing |
Cing vira I 11
Mim vira n 111
Mém y&u Il 111 v
Phu luc 3

PHAN LOAT CUUNG HO VAT LITEU
(Theo GRIJ 3-8% ~Quy pham thidt k& k&t ciiu khot xay”

Cap cudng do khai xay va vita, dong theo quy dinh dwdi day:

Cap cudng do gach nung thong thuong, | MU30 (300); MU25 (250); MU20 200y, MUILS
cach x1 mang khong nung, gach dit <&t | (150 MU0 (100) v MU7T,S (75).

thong tam chiu Gl trong

Cap cuomg do khoi xay

MUILS5; MULO; MU7.5; MUS; MUALS.

Cip cuong do d4i

MU 100; MURO; MUGD; MUSO; MU40; MU30;
MU20; MULS; MU0,

Cap cuimg do vira

M15; M10; M7,5; MS; M2,5: M1: MO 4.

Ghi chi: S6'vrong ddu ngode 1a mde quy dinh 16w chud@n cii cda vat lidu xav dimg.
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BANG POI CHIEU THUAT NGU HOA CHAT
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SO TAY XU LY SU CO
CONG TRINH XAY DUNG

Tap II
(Tai ban)

Chiw trach nhiém xudt ban

BUI HUU HANH

Bicn tdp : NGUYEN MINH KHO!
Ché bein dién ni - NGUYEN DANG SON
Stz biin in NGUYEN LAN HUONG
Bia : NGUYEN HOU TUNG

In 300 cudn kho 19 x 27¢m tar Nucmg in Nhi xuil ban Xay dung. Gidy chap nhan dang kv ke hoach
sudt ban s6 50-2009/CXB/289-92/XD ngiy 13 1- 2009, Quyét dinh xudl hin s0 228/QBD-XBXD
ngiy 8-9-2009 In xong nopluu chiéu thing 9 -2009.
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