Phan 3
NHUNG PHUONG PHAP THI CONG XAY DUNG
PHAN THAN CAC CONG TRINH
BE TONG COT THEP

Chuong 1

XAY DUNG THEO PHUGNG PHAP
PUC TOAN KHOI

Trude khi c6 mét cong trinh bé téng c6t thép dic toan khéi, ngudi
ta phai lam mot cong trinh tam bang gd hoac bing cic loai vat liéu hén
hop khdc diing nhu cong trinh bé tong, dé 1a van khuén. Vin khuon cang
phifc tap, gian gido cang cao thi cong trinh beé tong dé tai chd cang dit va
cang t6n nhiéu cong lao dong.

Theo thong ké & nhiéu nudc cong tic vin khuon chigm t6i 15-33%
gid thanh ket cdu be-tong va ¢6 thé chiém t6i 30-50% 13ng s6 cong lao
dong. Vi vdy néu trong cong tic xay dung nguoi ta bé hoic giam duoce
gian gido, dung rat it van khuén thi rd ring bé tong da tai ché sé rat kinh t&,

Theo nhimg s6 liéu théng ké cia Lién X6 trudce day néu sir dung
bi¢n phép thi cong mdi thi nha bé t6ng dé toan khéi so véi nha lap ghép
tdm lén ¢6 nhimg vu diém sau:

- Luong st thép giam duoc 20-30%:

- Gia thanh ¢6 thé ha 4-5%:

- Cong lao dong twrong duong;

- D6 chac chan va do bén cao hon.
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D6 1a chua ké nhimg mat thuan lgi khdc nhu: khong phai xay dung
nhitng nha méy san xuit ciu kién diic sn tai cdc dia phuong, khong doi
hoi cdc diéu kien vé dudng sd, phuong tién van chuyén, bdc xep, lap ghép
(rong d6i hién dai dit tién ma khong phai nén kinh t€ nao cling dap ung
duoc. Mat khic, vé ky thuat xay dung ngay cang co khd nang co giéi hod
mot phidn hodc toan bo céc qua trinh thi cong bé tong duc tai ché ma
truéc day phai 1am thit cong, do d6 gidm nhe rat nhiéu sic lao dong cla
ngudi tho, ning cao chat lugng va ha gid thanh.
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Hinh 3-1. D6 bé téng roan khoi theo phwong phdp hién dyi.
a. it dung c6p pha tdm lén do bé tong 1iwemg va san;
b. Str dung ¢6p pha tuy-nen; c. Sir dung cop pha trugt;
d. Do bé tong san toan khoi theo pluiong phap nang Idng va nang san.
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Phuong phép thi cong bé tong diic tai ché hién nay & nhiéu nude da
tr thanh mot phuong phdp cong nghiép hod trong xay dung hién dai
(hinh 3-1). |

Cong nghiép hod cong viéc xay dung nha va cong trinh bang be
toéng c6t thép do tai chd, tic 1a: sir dung cac loai vita bé téng thuong phdm
sdn xudt tai nha mdy; cdc qué trinh van chuyén, 46, dim duogc co gisi hod
tong hop; sir dung cdc loai Xe trén va bom bé tong; sir dung cic loai c6p
pha luan luu c& 16n théo lip dé dang, cdc loai vdn khuon di dong; ding
ludi c6t thép, khung c6t thép phang, khung c6t thép khong gian hoic c6t
thép ciing; co gidi hod cao d§ hoac ty dong hod khau can dong, ché tron
vita bé tong...; nit ngin qué trinh ninh két cia bé téng dé nhanh chéng
théo d& vén khuon bing cic bién phap hién dai nhu hit nuéc trong bé
t6ng hoac hap bé tong...

- Kinh nghiém cua nhiéu nudc tién tién cho thiy: néu sir dung bién
phdp thi cong hién dai, duge trang bi va chuén bj t6t thi c6 thé thi cong
nhimg cong trinh bé téng cot thép d6 toan khéi véi t6c d6 khong thua
kém gi t6c do thi cong nhitng cong trinh lip ghép.

Sau day sé trinh bay cdc cong nghé tién tién trong thi cong két cdu
bé tong cot thép dé toan kh6i:

1. CONG NGHE COP PHA TAM LON:

1. Dac diém cua cong nghé cop pha tam lén:

- Cop pha tdm I6n 1a mot loai c6p pha dinh hinh c6 kich thuéc 16n
va dugc sir dung luan luu cho mét loai két c4u.

- Cidc chi tiét lién két dugc ché tao chinh x4c dé dam bao cho qué
trinh théo lap duge dé dang.

- Trong luong cua loai cdp pha nay kha 16n vi ching thudng cé kich
thudc bang bé mat cdu kién cho nén phdi c6 thiét bi cdu 1ap va van chuyén.

- Kich thude hinh hoc ciia cop pha yéu cdu cé d6 chinh xéc cao.

- Vat liéu lam c6p pha tdm Ién thudng 12 loai c6 chat luong t6t, nhu:
g0 ddn chiu nudc, gb tdm ép nhan tao, hén hop thép gb, c6p pha thép,
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thép hop kim... Do dé, gid thanh clia ching tuong déi cao. Thuc t€ cho
thiy mudn giam gid thanh thi cong theo cong nghé nay thi cdn phai
nghién ciru dé giam chi phi cho cd 5 cong doan chinh: gia cong ché tao,
1ip dung, sif dung, théo d& va bao dudng.

2. Nhimg uu diém chinh cia viéc sir dung c6p pha tam Ion (dac biét l1a
trong thi cong nha nhiéu tang)

a. Do bé mat t@m cop pha lén nén chadt lugng bé tong s€ 1ot hon

Trong c6p pha thong thudng ta phai ghép bang nhiéu tdm van nho,
c6 nghia 12 c¢6 nhiéu méi nGi va vi vay c6 nhiéu khe hé. Vi thé ma dé bi
mét nuée xi mang trong qué trinh d6 bé tong. Mat khac, néu phai ghép
bing nhiéu tdm vén thi rdt khé tao duoc do phing cho bé mat céu kién
hodc ca bé mat cong trinh.

b. Cép pha tdm l6n si dung bén hon

C6p pha tdm 16n c6 bé mat 12 nhing tdm lién va dugc ché tao thanh
hé viing chic 6n dinh. Khi thao lip va van chuyén dugc thuc hién boi
nhimng loai may méc tuong ting, vi thé n6 han ché dugc nhiing tdc dong
cuc bd vao titng vi tri cha c6p pha do khong phéi dung bia, xa beng, don
bdy... trong thdo lap nhu d6i véi c6p pha thudng nén né khong bi bién
dang bé mat, st mé hodc cong vénh mép. Chinh vi thé ma c6p pha tdm
16n sir dung dugc nhiéu lan hon.

¢. Ndng cao dwgc mitc do co gioi hod trong thi cong:

Cop pha tdm 16n ¢6 kich thude rong va trong lugng 16n. N6 c6 thé
nang tir vai ta dén vai tan va thudng phai thi cong & trén cao nén lao dong
thit cong khong 1am dugc. Vi vay n6 doi hoi phai c6 mdy moéc thi€t bi hd
trg nhu cén truc, mdy nang, kich... D€ nang cao mifc do co gidi hoa cong
nghé c6p pha tdm 16n chiing ta phdi dau tu dé nghién cttu khau ché tao
c6p pha ciing nhu ddu tr trang thi€t bi.

d. Rit ngdn thoi gian thdo lip do dé ddy nhanh toc d¢ thi cong cong trinh

Vi c¢6p pha tdm 16n cé kich thuGe thuong bing bé mat cdu kién, va
duoc ché tao rit chinh xdc, cho nén viéc thdo lip dugc thyc hién dé dang
nhanh chéng bing phuong tién co gi6i tir dé ddy nhanh duogc ti€n dg thi cong.
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C6p pha tdm 16n sé dat hiéu qua kinh t€ rat cao néu khéi lugng
thi c6hg nhiéu. :

3. Nhimg ton tai va han ché trong viéc sir dung cop pha tam lén.

- Cop pha tdm 16n doi hoi trinh do thiét k€ ché tao cao. Thudng cop
pha tam I6n dugc ché tao theo hai cich:

+ Che€ tao lién mang: Cich nay ddi hoi phéi c6 cdc xudng cop pha
chuyén dung, c6 cdn bo trinh d6 chuyén moén cao va doi hoi nhimng loai
vat liéu trong thich.

+ Che€ 120 16 hop: Ngudi ta sir dung cdc panen van khuon dinh hinh
chudn d€ t6 hop thanh c6p pha t4m 16n - Viéc thiét k& ché tao theo cich nay
ngoai nhimg yéu ciu vé d¢ phing d¢ chinh xdc cao, cop pha lai phai tao
thanh hé 6n dinh viing chic do dé trinh d6 chuyén mon lai cang phai cao.

- Phai ¢ thiét bj phit hgp: Nhur da phan tich & trén khong thé thi
cong cOp pha tdm I6n bing phuwong phép thli céng, né ddi hoi phai ¢é
thi€t bi dong bo thi bién phdp thi cong méi c6 hiéu qua.

Thuong nhiing mdy méc phuc vu cho thi cong ¢6p pha tdm I6n la
cén cdu thip, cdn c4u thdp tyv leo, van thang, mdy nang, 15i kich, may nén
khi, mdy bom bé tong...

- Né€u cong trinh kién tric c¢6 hinh déng phiic tap thi ché tao cop pha
tdm 16n s& rat khé khan t6n kém, lam tang gid thanh san phim. Vi thé,
trong thi€t ké nha nhiu tang ngudi ta doi hoi phai tiéu chuin hod va mo-
dun hod rdt cao, trénh nhitng két cdu cdu ky dé c6 thé dp dung phuong
phdp thi cong bang ¢6p pha tdm 16n.

- Néu khai luong thi cong it hoac diing cho cic két ciu va cong
trinh don I¢ thi hiéu qua kinh t€ thap.

4. Cac loai cop pha tam I6n:

a. Cop pha tdan lon diic twomg hodgc diic cdc cdu kién dimg

Dic diém cua loai cdp pha nay la b.m vao cong trinh trong liic dang
thi cong. N6 c6 thé phai bim vao mot ké c4u (tru chang han) khi d6 né
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dugc goi cop pha treo; néu né duge dich chuyén tinh ti€n theo phuong
ngang thi ngudi ta goi la c6p pha diic hang.

Mbi tim c6p pha tudng véi kich thudc bing cé bic tudng cha gian
phong, gom: mot khung st cling véi cdc thanh sudn ngang sudn doc, mat
lit bing ton hay gb dén chiu nuéc, c6 san cho ngudi dimg thi cong c6
kich vit hoac thanh chéng véi tang do dé diéu chinh do thing ding. Hai
t4m cOp pha cha 2 mit tudng dugc gidng c6 dinh vao nhau tao thanh mot
khung ciing khong gian én dinh cho vi¢c thi cong dic tuong (hinh 3-2 va
hinh 3-7).

Hinh 3-2. Cop pha tam lon diac tuong

Dung cop pha tdm 16n bé mat la ca bic tudng thi dam bao chat
lugng mat tudng rdt nhadn va béng phing. O ché néi lien két giifa cac tdm
c6p pha nay néu c6 sai s6t tao nén nhiing dudng go thi ciing dé slra chira
khi 1am cong tac hoan thién, cé thé ddu kin cdc vét ndi nay bang nhing
dudng nét kién tric n6i.

& Rumania dé€ thi cong bé tong nha nhiéu tdng ngudi ta chi ¢in ché
tao 3 loai c6p pha tudng khic nhau vdi cic chiéu dai 450, 550, 650cm va
cao 270cm nidng tir 3,3-3,8tdn. Diic mot nha 40 dén 50 cin ho ho chi
diing méi loai 10 cap vén khuén tudng 1a di.
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Hinh 3-3. Cop pha thép lién mdng.

1. Khung ngang cp pha ding dé d& vén ép, chéng
lai su bi€n dang; 2. Rivé: Cong dung cia loai dinh
Rivé nay la ding dé c& dinh t4m vén ép va khi cdn
¢6 the ldy ra thay van ép duoc dé dang; 3. L3 gidng
da dung: Céc 16 giang ndy ¢6 & thanh doc va thanh
ngang cua khung panen, vdi chiéu dai 1a 300mm rat
tién loi cho viéc ldp rdp; 4. L chét ném: C6 & cic
ranh cua thanh vé&i chiéu dai 1 150mm dé néi céc
tam panen v&i nhau, hodc gin céc thanh gidng hay
khép n6i; 5. Khung panen: Dugc lam bang loai thép
¢ ham lugng cic bon cao, trong lugng nhe va ¢6
dac tinh co hoc t6t dé bio dam t6i da sy chuyén
dong qudn tinh va dat d6 cing; 6. L8 cim dinh.

Lo

Do luan luu cia loai van khuén tdm Ién kim loai nay theo kinh

nghiém thuc t&€ cia Rumania [2 tir 700 dén 1000 14n.

b. Cop pha tam lén diic san:

Nhing tdm c6p pha san nay tua lén cic mau d& thong qua nhiing 16
tao san trong tuong dic truéce hoac tua lén cic cot chdng c¢6p pha cé dang
giong céi ban. Vi vay cé nudc con goi cép pha t4m lén dic san la "cop

pha ban"; & Trung Quéc ngudi ta goi loai c6p pha nay l1a "cop pha bay"

Be téng
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Hinh 3-4. Mat bang bé tri vit
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Khi dic san bing 2 loai c6p
pha trén thi lic thdo dO phai di
chuyén ching theo huéng ngang Ve
phia chua cé tudng ngoai. Cac buc
tudng ngoai nay s€ dugc xay sau
bing gach hay lip ghép bang cic
tdm dic san.

3 nhidu noi ngudi ta thay thé
c6p pha san tdm l6n bing cdc tdm bé
tong diic sdn, day 1 loai san nifa lap
ghép nira diic toan khdi. Phdn san lap
ghép bén dudi la cic tdm bé tong duc
sin day tir 6-8cm dung dé lam c6p
pha cho 16p bé tong d6 toan khéi bén
trén. Nhu vdy s& giam dugc cop pha
ma cong trinh vdn dam bao duoc tinh

toan khéi. Cac t&m "cOp pha san bing bé tong col thép"
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Hinh 3-6. Cép pha cot

A

nay sé nam lai

cong trinh khong phai ldy ra. Loai san nay c6 do cing khong gian 16n
thich hop cho nhimg ving dong d4t hoac nhing viing dét yéu.

Hinh 3-7 .C6p pha tiwong thang va cot tru
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St dung vén khuon tdm 16n, ngudi ta c6 thé bs tri cac dudng dng
dién nude trong tuong hay trong san nha bing cich gan sin cdc doan 6ng
vao cdc bo khung c6t thép clia tuong hay san nha réi dat ciing véi chiing
vao vi tri thiét k&. Céc 6 cira ciing duoc dat trrc trong cép pha tudng.
Nhiing bién phdp trén s& giam duoc cong lao dong va rit ngan thoi gian thi
cong (hinh 3-8),
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Hinh 3-8. Nha diic bing cop pha tém lén
I. Tudng diic; 2. Cop pha twdng; 3. C6p pha san: 4. Gian gido; 5. Cén tryc thap;
6. Bdu nho cia twdng trén mit sin; 7. O cira dat trong c6p pha tudng.
¢. Cop pha hay:

Day ciing 12 mot loai van khuén sin nhung dugc ché tao gia cong va
t6 chifc san xudt & trinh do cao. N6 dugc sir dung rong rai trong thi cong
nha nhiéu tdng.

184




- Cau tao cOp pha bay:

C6p pha bay 12 hé vén khuon san tao nén boi: vin san, hé thong gid
d, he théng diéu chinh va dich chuyén ngang. Vin san c6 thé la kim loai
hoidc gé ddn.

Vit cdp pha bay G phy
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¢) S0 a6 cdp pha bay cd hé thdng gia da kiéu nhiéu cdng nang

Hinh 3-9. So dé cdu tao cdp pha
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He¢ gia dd 1a khung khong gian gém cdc thanh xa g6 va cot. Vin san
duoc lién két chat véi xa gé con cot ¢6 thiét bi nang ha va banh xe di
chuyén. He gié d& c6 thé ding c4c loai gido 6ng da nang (hinh 3-9).

Hé thong diéu chinh bao gém kich & chan gid d& va bu long dé diéu
chinh nang ha van khu6n san khi dung va thdo vin khuén.

Hé théng chuyén dich ngang cé thé 1a céc thiét bi truot hoac lin hay
cdc xe nho dat dudi chan hé théng gid d& dé c6p pha bay c6 thé dich
chuyén 6n dinh ra ngoai gian nha da dé be tong. Tir day cin cfu c6 thé
dua c6p pha Ién tdng trén dé ti€p tuc sir dung. Vi thé cSp pha bay chi duoc
st dung khi tuong trong va c6t da dé be tong xong con tudng ngodi chua
¢6 (hinh 3-10).

= 1-!r.1.
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c) Van khuén ha xudng dat xong chudn bi chuyén ra
Hinh 3-10. So dé hé thong diéu chinh va di chuyén ngang
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Cop pha bay thong thudng cé kich thude bing kich thuéc mot 6
phong titc 12 khodng 20-30m’.

Ciu chuyén c6p pha bay c6 thé chi sir dung day cép cta cén truc dé
dura cop pha ra ngoai 6 phong, sau d6 nang Ién. Song, cing €6 thé dung
phuong phép ddy c6p pha ra khoi 6 phong nhd mot hé dan do, sau dé cdn
truc s& cdu lén va chuyén dén vi tri thi cong méi (hinh 3-11).

/ San bé téng da ad
%

— AT L W

= e
g dan do = sanbb tong .68

a. Khi op pha bay ddy ra 1/3

c. Khi c8p pha bay ddy ra khdi cdng trinh

Hinh 3-11. So dé phuong phdp san
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[ CONG NGHE COP PHA TUY NEN HAY COP PHA HOP

Day 12 mét loai cop pha tdm 16n luan luu c6 dang chir U 16n nguoc
(hinh 3-12 va 3-13a,b), dung dé dic trong ngang va san nha déng thoi.
Chiéu cao cia cdp pha bing chiéu cao ciia tdng nha. Thanh phan cla cop
pha nay thudng cé 3 tdm co ban. Mdi 6 gian gom 3, 4 doan c6p pha tuy
nen, moi doan dai 1,5 dén 3m ghép sat nhau va cé thé di chuyén ngang dé
dang ra phia ngoai dé thdo dd. Tudng bao che bén ngodi cua nha khi st
dung loai cop pha nay 12 tuong xay gach hoic bang cdc tdm bé tong diic
san lap ghép.

Hinh 3-12. C6 pha tuy nen

Pudng ndi gifta cdc doan c6p pha tuy nen khong phai chi & céc ché
giao nhau gifra tudng va trdn nhu trong c6p pha t4m 16n ma ca & trén mat
phing clia tudng va trdn, vi vay khi lap ghép c6p pha tuy nen phai that
chinh xdc va phai chén ké hd ky cang.
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Vi mbi doan cép pha tuy nen khong dai cho nén trong lugng khong
I6n. Vi vdy, ngudi ta ¢6 thé dung cén truc nhd cé stc nang tir 2,5 dén 3
tan dé thi cong.

Nhiéu noi, nguoi ta da céi tién viéc thi cong bé tong bang cSp pha
tuy nen nhu sau: Khi thio d& cop pha, ngudi ta khong rit timg doan cop
pha tuy nen ra ngoai dé khoi phai lam cdu cong téc doén dd phia ngoai
cong trinh vira phirc tap vira nang né t6n kém ma nang cop pha ngay o
phia trong nha bing céch khi dic bé tong ngudi ta chira lai mot phin san
(khodng 1/3 dén 1/4 dién tich san) khong d6 bé tong. Day 1a 1 ding lam
noi thdo rdt va nang cdc doan cdp pha ngoai. Day cling s€ 1 noi dua cdc
khéi vé sinh ché tao sdn, cde tdm vdch ngan va cdc thing chira vat liéu
hoan thién trang tri vao trong cdc phong. Cac 16 hd nay s€ duge day kin
bing cdc tim panen diic san.

Hinh 3-13a. Thi cing cop pha tuy nen khong ding san da.

|. Phan doan lap ¢6p pha: 2. Phan doan dat ray di chuyén cop pha:

3. Vian khuon wéng héi; 4. Cop pha tuy nen; 5. Khuén cira dat san:

6. San cong tic d& cop pha: 7. 8. Lan can an toan; 9,10, 5ng dan hot de hap bé 1ong.

Thi cong theo cich niy, ngudi ta ¢6 thé dong thai die ca tudng doc
VA tudng ngang cing véi san. DY cing clia nha do vay ciing duoc tang
cudng nén né rit thich dung cho nhimg viing cé dong dat.

189



Tuy theo yéu cdu ma tudng ngoai c6 thé dugc lam bing céc loai bé
tong x6p, nhe, cdch nhiét hoac duogc trang tri. Mat ngoai tudng bé tong
nay thuong da rat nhdn va dep nén khéng cén phii trét vita dé hoan thién
nifa. D€ nit ngin thoi gian dong két va dudng ho bé tong nhim nhanh
chéng luan chuyén véin khuén tuy nen trong c6p pha tudng va tran, ngudi
ta c6 dat nhimg thiét bi gia cong bé 1ong bang nhiét. Bing gidi phap nay,
da gidm thoi gian sir dung cdp pha tuy nen trong méi l4n d6 bé 16ng xudng
chi cdn 24 gid.

Hinh 3-13b. Thi céng cép pha tuy nen diing san dé.
1. Cép pha tuy nen; 2. Ray di chuyén cép pha; 3. San d&;
4. Cop pha tuy nen di chuyén trén san d&; 5,6. Hé thong hap bé tong.

I1l. THI CONG CAC CONG TRINH BE TONG PO TAI CHO BANG COP
PHA DI DONG VA COP PHA TRUOT

VE nguyén tac cdu tao, c8p pha di dong dugc ghép mang tir cSp pha
tdm 16n hodc tir nhimg tAm nho, c6 thé phing hoac cong. Loai c6p pha
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nay thudng chi dich chuyén theo mét hudng nhit dinh va dugc phén
thanh 2 nhém: C6p pha di dong ngang va c6p pha di dong lén cao.

1. Cop pha di dong ngang )

Cép pha di déng ngang dung dé dé bé tong toan kh6i nhimg cong
winh dai c6 tiét dien khong déi nhu tuy nen, dudng hdm, dudng céng
chinh, méi cho, mai nha kho, gara 6 t6... Dac diém ctia loai c6p pha nay
1 phai dat trén céc hé théng dich chuyén nhu dudng ray, banh xe.

C#lu tao chia hé cop pha nay bao gbm céc tdm phing hodc cong lién ket
viio khung khong gian di chuyén doc theo tuyén hay chu vi clia cong trinh.

Thiét bi cha Lién X6 thuéc loai nay bao gém nhimg t&m cOp pha
cao tir 1,2 dén 1,5m, dai tir 6 dén 9m. NG c6 thé dé nhing bdc tudng cao
6m, day tir 12 dén 60cm, cé bén kinh cong 9m. $ Lien X6 nhimng thiét bi
ké trén dung dé thi cong cdc cong trinh tuy nen (theo phuong phap hd);
vd 4o cdc dudng hdm (theo phuong phdp kin), tuong chan, kénh dan,
dudng 6ng, cong, cdc loai méi cu6n don gian va mai nha cong nghiép.

2. Cop pha di dong lén cao
C6p pha di dong 1én cao, bao gom: cop pha leo va cOp pha trugt.

a. Cop pha leo :

Cop pha leo dugc nang chuyén theo chu ky va thudng dugc céu tao
tir c6p pha tim 16n. Toan bo c6p pha hay mot doan c6p pha c6 thé duoc
nang lén cao theo ting chu ky.

C6p pha leo ciing c6 loai hinh thifc rit giéng c6p pha truot nhung sir
dung kich nang. Ngoai ra, n6 con cdc hinh thic khic rat phong phd da
dang, nhu:

- Néng bing cép toi tr kéo 1én;

- Nang biing c4p thong qua cic con doi hay tru chong;

- Nang theo hinh thifc co rit d€ tu dich chuyén lén;

- Tu quay lat 1én c6 su hd trg clia can tryc.

Viéc ¢6 dinh vén khuon thudng ding cic buléng chdt xuyén qua
tuong, bulong vit ép hodc han bu long vao céc thép chd. Khi dich chuyén
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loai c6p pha niy, néi chung 12 phai tich hoac thédo roi timg bd phan. Loai
cop pha nay rat wu viét khi duge sir dung dé thi cong cong trinh tru ciu,
Xilo, cong trinh ¢6 thé tich 16n nhu twong chén, dap nudc... Dac diém cua
loai cOp pha nay 1a dwa bdm chinh vio cong trinh ma di lén hoac sir dung
can tryc nang. Truong hop nang chuyén phai sir dung cdc két cdu tru khic
doc lap vai két cdu thi cong thi dugc goi la c6p pha treo.

Cop pha treo sir dung dé thi cong cdc cong trinh c6 chiéu cao I6n,
liét dién c6 the thay ddi hoac khéng thay ddi nhu 6ng khéi, thdp lam
lanh... Toan b6 ¢6p pha treo thudng dugc treo trén thdp ning tru don hoac
kép nidm ¢ trong cong trinh.

b. Cop pha tricot

Cop pha truot la mot loai c¢6p pha di chuyén lén cao theo phuong
thing ding lién tuc va déng déu trong sust qué trinh d6 bé téng dén hét
chiéu cao cong trinh.

Day 1a mot phuong phép thi cong tién tién sir dung cic thiél bi hién
dai va 16 chiic thi cong chat ché. N6 rit wu viét khi sir dung thi cong céc
cong trinh cao tr 40m tro 1én va cd chiéu day két cau thudng la trén 12cm.

C4u tao, cong nghé thi cong va déi tuong ap dung cia loai c6p pha
truot s& duoc trinh bay chi tiét trong phan chuyén dé ciia cic bién phap thi
cong xay dung.
1V. BAO DUONG AM CHO COP PHA TAM LGN

N6i chung viéc bio dudng am cho c6p pha tdm 16n cé 2 phuong phép:

- Phuong phap lin 4m;

- Phuong phép lam nong vin khuén;

L. Phuong phdp lin am

Sau khi d6 beé 16ng lucrng vach va bit kin cdc 16 cira, ngudi ta day lén
trén moi phong nhiing tim nap di dong co 16p cdch nhiét tao thanh mot
khong gian bio dudng kin. Trong cic gian dat nhitng thiét bi 1Am ndéng
bing dién dé nang cao nhiét do khong khi trong phong, tir d6 nang cao
dugc nhiét do bdo dudng thoi ky ddu cia bé tong trong cop pha tdim [6n
(hinh 3-14).
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Hinh 3-14. So dé bdo dudng khoi vach

Sau khi d8 bé tong dat duoc cudng do thédo van khuon thi chuyén dich
tdm nap dé thdo cGp pha twong. Sau dé, lap dat hoic dd beé tong tai chd tdm
<an. Néu 13 t4m san d tai chd, thi sau khi dd bé tong xong phai ti€p tuc
tang nhiét bao dudng tdm san dé nod c6 thé dat dugc cudng do theo yéu
cdu cua thi cong.

2. Phuong phip lam néng vin khuon

Theo phuong phdp niy, ngudi ta dung nguén nhiét truc ti€p lam
néng van khuén tdm 16n, va théng qua van khudn dé truyén nhiét luong
cho bé tong, do d6 nang cao nhiét do bao dudng be ong.

Cic phuong phép 1am néng van khudn:

a. Lam néng vdn khuén bang dién
Cactémgirnhigt  Copphathép
111 [Tl

=

| |
|
,‘ -
Khung sutin cop pha
Hinh 3-15. Cdu tao git nhiét ding dién lam san ciia cop pha tam lén

Mat sau cdc tim cop pha thép c6 gén cdc Ong sif va dat day dién trd,
mat ngoai bit kin bang vat liéu gil nhiét. Dong dién qua day dién trd tao
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nhiét va dugc gii lai nho 16p cach nhiét va truyén nhiét lugng nay vao be
tong lam tang nhiét dé bao dudng beé tong (hinh 3-15; 3-16).
Cucstr Mat citchi tit

Tam gilr nhiét

Hinh 3-16. Cdu tgo tdm gii¥ nhiét ding dién ciia cop pha tam lén

b. Lam ndng vdn khuon bing hoi nude

Phuong phdp nay chi nén sir dung khi cong trudng cé ngudn nhiét
hoi nudc 4p luc cao. Ngudi ta lap dat mot day 6ng thép c6 chira hoi néng
phia sau tdm vdn khuon va ciing diing cdc tdm gii¥ nhiét dé day kin phia
sau tdm van khu6n khong cho thoét nhiét. Khi day 6ng thép duoc 1am néng
nho hoi nude 6 nhiét o cao sé toa nhiét l1am néng van khuén va 1am néng
bé téng méi dd, nang cao nhiét d¢ bédo dudng bé tong (hinh 3-17).

D€ tang nhanh nhi¢t do cia bé tong, ngudi ta c6 thé sir dung ho
nuéce dé€ 1am néng van khuén trude lic d6 bé tong.

Thoi gian bao dudng theo phuong phép nay théng thudng 1a 12 dén 16h.

c. Lam néng vin khuon bang thdm dién nhiét

Sau khi dat cac t&m tham dién nhiét phia sau cdc tdm c6p pha thép
thi ciing ph Ién phia sau tdm van khuon bang cdc 16p giif nhiét nhu doi
voi cac phuong phap trén.

Céach tién hanh nhu sau : trudc lic d6 bé tong vao van khuon phai
cam dién 1am sao cho néng van khuon truée. T6c do tang nhiét ciia thim
dién khéng dugc vuot qua 10°C/h. Phai cat dién trude khi thdo van khuon
tir 4-5/h d€ bé tong gidm nhiét 9. Cheénh léch nhiét do giita khoi bé téng
va moi trudng chung quanh khong dugc vuot qua 20°C.
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Hinh 3-17. Cép pha lam néng bang hoi nudc.

1. Suon ngang; 2. Nep difng, 3. Ong nudc néng; 4. Ton 0,5mm;
5. Bong khodng 8cm; 6. Ton 1,00mm; 7. Mat cop pha tim 16n; 8. Kich.

d. Bdo dudng bé tong bang tia hong ngoai.

Tia héng ngoai 12 mot loai séng dién tir, buc xa cta tia hdng ngoai
vao trong cop pha tdm 16n va bé tong sau khi hap thu sé chuyén hod thanh
nhiét nang do dé nang cao nhiét do bao dudng be tong.

+ Bio dudng bing tia hong ngoai cé 6ng lam néng bang dién (cong
sust 0.8 - 2kW dién 4p 220V): O phuong phap nay thi mat ngodi c6p pha
ciing dung vat lidu gif nhiét, song ngudn nhiét chi cd & mot bén, con phia
ben kia chi diing vat liéu giit nhiét dé giit nhiét cho cdp pha ma khong ch
nguén nhiét (hinh 3-18).

Néu diing tia héng ngoai dién nhiét dé bao dudng bé tong thi t6c do
giam nhiét rat cham. Sau khi ngimg cdp dién 2-3 gid nhiét do van tiép tuc
tang. D€ 1gi dung hién tugng nay va d& tranh ndt né bé tong do chénh léch
nhiét do qud 16n thi sau khi ngimg cdp dién 9 gidy mGi thdo van khudn.

+ Bio duding bang tia héng ngoai dung ga dot.

Van khuon tim 16n cia mot bén vach lam thanh 16ng gilr nhiét co
lip dat mot 6 thiét bi bic xa tia héng ngoai. Ga dugc dan dén, va dot
chdy trong thiét bi bic xa nay lam cho nd trd thanh ngudn ouc xa tia
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héng ngoai. Mat bén kia clia van khuén khong cé nguén biic xa ma chl co
vét liéu giir nhiét (hinh 3-19; 2- 20}

/ / ]
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Hinh 3-18. Cau tao c6p pha tam lon bdo dudng bdng tia hong ngoai
ong lam néng bang dién.
I. Tdm benzene diy 4cm; 2. Tdm bong khodng ddy Sem; 3. Két céiu bé tong;
4, ﬁng cdp nhiét tia héng ngoai; 5. Chup phan xa hop kim nhom
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5
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Hinh 3-19. Cdu tao thiét bi bic xa ga.

1. Vi phun; 2. Tdm diéu chinh gi6; 3. Thiét bi din xa;
4. Tam phan chia dong; 5. Chup phan xa; 6. Lép bong khodng.

Thiét bi
bifrc xa

Léng giir nhiét Dan khung cdp pha tdm I6n
Binh nén khi

Hinh 3-20. So d6 b6 tri thiét bi bdo diéng bdng ga.

B6 tri thiét bi bic xa phdi lam sao d€ nhiét do clia khéi vich tuong
d6i déu, khong sinh ra tmg suét nhiét 16n 1am nit bé téng. Ciling nhu
trong bao dudng bang biic xa dién sau khi ngimg dét ga va trude ldc théo
d& c6p pha phai chii y dé bé tong c6 thdi gian giam nhiét do ddy da, tranh
thdo van khuén qud sém, lam cho bé tong bi lanh dot ngot sinh ra ran nut.
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Chuong II

XAY DUNG CONG TRINH
THEO PHUONG PHAP LAP GHEP

Khai niem hién dai vé 1dp ghép la két cdu duoc ché tao thanh nhimg
cdu kién 16n tai nha méy va duoc lap dung bang cdc phuong tién co gidi 4]
cong trudng. D6 ciing chinh a su khéc biét co ban va la ranh gidi dé phan
biét phuong phip xay dung lap ghép va phuong phap xay dung dd toan khai.

Khi xay dung cédc cong trinh bang phuong phéap lap ghép thi hdu hét
moi cong viéc nang nhoc déu dugc co giéi hod. Phuong phap nay cho
phép chiing ta c6 thé dp dung céc cong nghé hién dai, tan dung dugc (6i
da kha nang ctia vat liéu va cong sudt cia mdy, han ché dugc rat nhiéu
nhitng yéu 13 bét loi cia thai tiél. Vi vay. phuong phép nay c6 nhitng wu
diém noi bat nhu sau:

- Giam siic lao dong;

- Tiét kiém thoi gian xay dung;

- Mitc do hoan thién cao;

- Ha gi4 thanh x4y dung.

Tuy vy, ldp ghép cling c6 mit ton tai cha nd:

- Chi phi cho viéc ddu tu dé san xuét cdu kién va thiét bi thi cong
rat 16n;

- Phai c6 co s ha tdng & mifc 6 t6i thiéu nhu dudng x4, cdu cong, dé
van chuyén c4u kién, dién nuéc dé san xut va thi cong... Ngoai ra, con mot
s6 kh6 khin khac, nhu: khé thod man céc yéu cdu vé thim my cua ki€n
triic, cong trinh d& don diéu va do dn dinh clia cong trinh khéng cao.
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I. PHUONG PHAP LAP GHEP TU DO

Cdc qud trinh 1ap ghép theo phuong phap nay nhu sau: Céc c4u kién
duge treo ty do bang day cdp & ddu hoac mo ciia cén truc. Tiép theo, né
dugc dua dén dit vao vi tri clia né trén cong trinh. Liic nay, cfu kién
khéng thé ty ditng vimg dugc, né khong én dinh va luén 6 nguy co bi dé.
Do d6, ngudi ta phai giang, chéng n6 tam thoi bing céc cay chéng xién
hoac bang cdc day neo cho dén liic né dugc han ¢6 dinh vinh vién vio cic
cau kién khac 1ap xong truée (hinh 3-21).

Hinh 3-21. Lap ghép theo phuong phép e do.

Céc qua trinh ldp dung mot 1am tudng: 1. Treo budc tam twong; 2. Van chuyén tdm
tudng t6i chd ldp; 3. Dén nhan t8m tuong; 4. C6 dinh tam thasi; 5. Kiém tra vi tri; 6.
Han lién két; 7. Cheén vira cic m6i n6i.

Theo phuong phdp nay dé chinh xdc 13p dat csu kién vao diing vi tri
cta n6 phu thudc vao thao tdc chinh xdc clia ngudi 14i cén truc, cong viéc
dén dd, di€u chinh cau kién clia ngudi cong nhan 1ip ghép. Tém lai, do
chinh xéc va t6c d6 lap ghép phu thudc vao tay nghé ciia cong nhan.
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Viéc giing chong cdu kién trudc khi thdo d& n6 ra khoi can truc ton
cong lao dong con cén truc thi t6n thoi gian dimg git tudng. Thao tic nay
chiém mot ty 1é thdi gian rét 16n trong lap ghép tu do : 70% thoi gian cén
truc diing vao viéc lap ghép mot céu kién.

Trong thao téc thii cong thi viéc diéu chinh t4m tudng hoéc ciu kién
vao dudng vi tri clia né 1a quan trong hon c4 vi n6 quyét dinh mic do chinh
x4c ciia lip ghép. Theo thong ke viéc diéu chinh c&u kién chi€ém 30% thoi
gian lap ghép. Nhung néu trong lap ghép ma dé sai vi tri thi viéc sira chita
hoan thién s& vo cling khé khan t6n kém va c6 khi hoan toan khong thé sit
dung duogc.

Lién X6 trudc day da c6 téng két danh gid muc do chinh xéc trong
lip ghép nha tdm 16n theo phuong phap lip ghép tu do, nhur sau:

- Ty lé trudng hop chan tuong dat léch so véi tim tuong quéd muc
dung sai cho phép la 12%;

- Ty 1& trudng hop tdm twong dat khong thing ding din dén san ty
lén tudng chiu luc qud it (khodng 20-25mm) chiém t6i 17 dén 45% tuy
loai nha;

- C4c mach tudng qud bé (0-9mm) 1a 11%;

- Cac mach tudng qué 16n (trén 40mm) 12 7%.

Qua s¢ liéu thong ké trén, ta thdy phuong phép lap ghép tu do
(phuong phap thi cong lap ghép d4u tién) khong hoan hdo, t6n thai gian,
16n nhiéu sic lao dong va thoi gian sir dung mady, sai s6 lap ghép nhiéu
cén phai cdi tién dé nang cao chat lugng cong trinh, giam thdi gian thi
cong va st lyc cla ngudi tho.

1. LAP GHEP KIEU TUDO CAI TIEN

Pay ciing vén la phuong phap lap ghép v do, nhung c6 nhing thay
d8i: vé hinh dang két c&u ldp ghép; duoc trang bi thém céc chi tiét dinh vi
van nang va cac dung cu chéng d& dé diéu chinh va lién k&t tam thoi; cai
tién cdch sir dung cén tryc va cdc phuong tién van chuyén; cai tién trinh
tu 1ip ghép... Nhiing cdi ti€n nay dugc thé hién o nhét trong viéc 1ap ghép
céc loai nha dan dung, dac biét 1a nha o tdm 16n.
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1. Cai tién hinh dang két cau

Khi ldp ghép cdc tdm tuong chiu luc chia nha nhiéu tdng phai dat
trung tim trong khi cdc tdm san da che khuat vi tri t&m tudng chiu luc bén
du6i, dé viéc 1dp ghép dugc chinh xdc va nhanh chéng ngudi ta ¢6 thé:

- D€ 16 hé & tdm san dé ngudi cong nhan c6 thé nhin thdy tam
tudng dudi;

- Canh trén tdm tudng lam 2 bu bong dinh vi;

- Thay déi hinh dang t4m tudng nhu [am thém vai d& san:

- Lam day thém cic mép & ddu cdc t4m twong nhu duoe bd tru:

- M6i ngi cot c6 dang hinh céu, ¢6 chét hoac bu long (hinh 3-22: 3-23)

?La)—g%

Hinh 3-22. Cdi tién méi noi cor.
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Hinh 3-23. Cdi tién hinh dang

a, b. Cot hinh cau ¢é han va khéng £ 16 ha ;fm ‘Mé?z: o o
han kién két; c, d. M6i ndi khéng han ;’;D h‘:’ ":' " “‘;‘ deketm o
kiéu chot; e. Moi noi khong han kiéu 9p ghép " Sam.ihémval do san;
bii 16ng ¢. Lam ddy thém 2 canh ding tam

. teong

2. Su dung cédc dung cu dinh vi

Ngudi ta gia cong nhitng chi ti€t thép han vao céc chi tiet chén san cha
két cau dé dén chan céc tam tudng vao diing vi tri thi€t k€ (hinh 3-24; 3-25).
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Hinh 3-24. Bén trén idm nucong ddr 2 buléng dinh vi thay thé quai cdu.
1,2. Céc tdm wong trén va dudi; 3. Bulong dinh vi diing lam quai cdu tam twdng;
4. L5; 5.6. Chi tiét lien két vdi bulong diing lam quai cau.

Vach ngan

Hinh 3-25. Dinh vi uréng ngoai va véch ngan bdng

Ciing c6 thé 1am thém 2 buléng & canh trén tdm tudng vira ding 1am
quai cdu va dé lién két vinh vién cédc tdm tudng, hodc ciing c6 thé sir dung
cac moc dé dinh vi va lién két chiing.

3. Cai tién cdc cong dung chéng dd, dung cic thiét bi van nang dé diéu
chinh va lién két tam thoi ciu kién,

Thiét bi tu thdo d& khi lap ghép (hinh 3-26; 3-27; 3-28; 3-29; 3-30)
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a, b, c,d Lién két va diéu chinh cot bang ném;

e, f Lién két va diéu chinh ¢é1 bang kich;

g. h. Lién két va diéu chinh cot bang khung ddn

Hinh 3-26. Cic butorc cdi tién dung cu lién két va
diéu chinh tam thoi cot bé téng

i

Hinh 3-27. Céc dung cu chong dé tam tuong
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Hinh 3-28

a, b- Khung dan lién két cot voi col;
¢.d - Khung dan lién két cét vdi méng

Hinh 3-29. Dung cu ndng va ldp
panen san tif théo da
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Hinh 3-30. Dung cu ndng va ldp ghép cdc khoi niong bang gach xdy

4. Cai tién can truc va cdc thiét bi ciu l4p

Dé nang cao nang suit lao dong. rit ngan thdi gian thi cong thi mot
diém v6 cling quan trong trong 1ap ghép la sir dung hiéu qua cén truc lap
ghép. Mu6n véy thi ngudi l4i phai nhin rd dugc vi tri lip ghép. Thuc t€ da
¢6 mot s cai tién theo huéng dé, nhu sau:

- Dua cén truc lap ghép Ién cac tAng nha (hinh 3-31);

- Sir dung cén truc tr nang;

- Cho ca-bin ldi cdn cdu thay di d6 cao tuy theo vi tri Iip ghép;

- Trang bi cho cén tryc céc role tu dong dé khéng ché siic nang doi
v6i do quay quang dudng di chuyén sao cho phil hop véi cong trinh. Trénh
nhiing thao tdc thira, dong thdi dim béo an toan cho ngudi va cho may;

- Trang bi cho cén truc cic cdn diéu khién dé gitip nhiing ngudi thg
lap ghép khi cdn diéu chinh nhing cu kién 16n ning, nhim gidm nhe
nhiing cong viéc vét va va nguy hi€m ciia nhiimg ngudi tho 1ip ghép.
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Hinh 3-31. Pua cdn truc lén cdc tdng nha dé lap ghép

1IL. DUNG KHUNG DAN LGN

Trong lip ghép nha khung, khung dén la dung cu d€ dinh vi chan
cot. Ngoai ra, né cdn c6 chic ning di€u chinh va ¢6 dinh tam thoi cot.
Khung din don chi phuc vu duge cho mot cot. Can truc dugc giai phéng
ngay sau khi di dung duge cot vdo khung dan. Viéc diéu chinh d6 thang
ding, xé dich chan cot xoay ¢t cho tring tim déu diéu chinh béng cic vit
ngang clia khung din. D6i véi nhing cot ndng va cao, ngoai khung din
con cin ¢6 thém tang do 6ng hodc diy giding dé giif 6n dinh cho méi cot
(hinh 3-32a).

Diing khung din 16n c6 thé hoan toan thay thé€ cic khung dén don,
thanh chéng xién va giang.

M&bi khung dén c6 thé giit mot lic duge 4 hodc 6 cot cla khung nha
nhiéu tdng lai ldp cdch 6, s6 lugng khung din vi thé s& rat it. Mat khac,
khung din I6n c6 thé sir dung cho nhiing loai cot dai thong 3, 4 ting nha
(hinh 3-32b; 3-33).

Khung din 16n cling dugc dung trong lap ghép tudng va vich ngan
céc nha tAm 16n. Ngudi ta di téng ket va cho biét: sir dung khung dén 16n
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trong lap ghép s& giam dugc 20% thdi gian thi cong so véi phuong phip
thong thudng.

b) Khung dn 16n

Hinh 3-32. Khung ddn
1. Cot nha; 2. Ddm; 3. Khung dén 16n dé lap bén cot.

Nhuoc di€ém co ban cilia khung dan 16n 1a: céng kénh va ning né,
khé khan va phiic tap trong chuyén chd.

IV. PINH VI XAU CHUOI

Dinh vi xau chudi 12 mét cai tién vé trinh tu ldp ghép (bdn cudng
btc nhu phuong phép khung dén 16n).

Theo phuong phédp nay, vi tri mdi tdm wong duge xdc dinh trude
trén mat san bang cic cong cu dinh vi. Ngoii ra ching con dugc lién két
vao cdc cdu kién da lép truéc tao thanh mot diy cdu kién 6n dinh ma
khong cén c6 su diéu chinh riéng lé cho timg tim tudng.
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Hinh 3-33. Khung dan lén
Dung cu dinh vi chan tudng gém mot day bang bang thép 1a mong,
rong 25mm day 0,4mm, dai bang ci chiéu dai don nguyen nha. Trén day
bang c6 ddnh ddu cy ly gifta cdc tdm tuong. Pidu day c6 bd phén cang
bang. Doc theo day bang phan bo céc méc dinh vi thio d& duoc (hinh 3-
34; 3-35).

Hinh 3-34. Gidng dau tuong.
I. Thanh gidng ngang; 2. Tam wéng; 3. Thanh dinh vi;
4. Méu kep tdm tudng; 5. Cay dat thanh giang; 6. Ban noi
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Hinh 3-35. Trinh ti¢ ldp ghép nha tém lén.
1. Lap khung dinh vi; 2. Lap cdc t4m tuong ngang lam chuén;
3. Lép cdc tm wdng ngang trong; 4. Lip cdc tém twong ngoai:
5. Lép cic tdm san; 6. Chuyén khung dinh vi Ién tdng trén.

Khi lap tdm tudng ngoai, ngudi tho ddy sit chan tudng vio méc
dinh vi cdc méc nay duge c6 dinh bang vit vao day bang dat trén san ting,
moi tam tudng dat ty [én 2 day bang.

Sau khi ldp xong cdc tdm tudng clia mot ting nha, ngudi ta théo roi
céc moc dinh vi ra khoi day bang va cudn day bang lai.

Dung béang dinh vi thi khéng cén tric dac dé vach tim cho méi tdm
tudng ma chi cin xdc dinh trén mat méi san mot dudng truc chudn.

DE giir cho tudng khoi d6, ngudi ta diing c4c thanh gidng ngang dat
trén ddu twong. Thanh giang nay 1a mot Sng thép c6 gin cdc bo phan dinh
vi cdch nhau ding bing khodng céch bic tudng va cé co ciu d€ ngudi
ding trén sin d6 c6 thé van lién két cing t4m tudng vio thanh gidng
ngang. Dung cu nay chi nang 10-12 kg nén cong nhan sir dung dé dang va
khong cédn diung dén thang.

Phuong phdp dinh vi xau chudi nay ¢é vu diém:
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- Nang cao do chinh x4c lap ghép;

- Thdi gian sir dung cdn truc giam tir 2-3 lan so voi lap ghép tu do
théng thudng;

- Cong lao dong duoc gidm mot phdn nhung ciing con nhiéu cong
viéc nang nhoc phai thuc hién bang thi céng.

V. LAP GHEP THEO PHUONG PHAP CUONG BUC

Ban chét clia phuong phdp ldp ghép cudng bifc (hay con goi 12
phuong phap ldp ghép wr dinh vi) 1a sir dung cdc chi ti€t chon san hoac
cdc cong cu lip ghép dé 1am cic chic ning:

- Dinh vi cdu kién, ddm bao chinh xéc vi tri ctia cdu kién theo thiét
k& ngay khi lap dat chang;

- Thay thé cdc dung cu thiét bi gidng chong va lién ket tam thoi
trong khi chua lién két vinh vién,

- Lién két vinh vién cdc c4u kién cé thé khong cin han noi.

Phuong phép lap ghép cudng bic da gidi quyét duoc mau thuan
trude day la: viéc san xudt cdc cdu kién bang bé tong c6t thép phan lon
dugc lam trong cac nha mdy da duoc cong nghiép hod & mitc do cao, nén
chit luong san phidm, do chinh x4c rdt t6t; Song, trong khi viée lip ghép
ching & cong trudng véin t6n nhiéu sic lao dong, chi phi mat nhiéu thoi
gian ma muc do chinh x4c va chat lugng cong trinh thi lai phu thuodc rat
nhiéu vao trinh do, théi quen va luong tam ngudi tho.

Muc tiéu ciia phirong phip 1ip ghép nay la tang cudng hon nira mic
d6 cong nghiep hod nganh xay dung dé dam bao c6 nhiing cdu kién ¢6 do
chinh x4c cao, dong thoi nghién citu cdc cdu tao, cadc mol ndi lién ké1 that
hop 1§ dé sao cho ngodi hién trudng c6 thé loai trir phdn I6n cdc lao dong
thii cong, tién t6i co gidi hoa tong hop hodc tu dong hod mot phin cong
tic ldp ghép, 1am sao dé cong viéc 1ap ghép chi phu thudc vao cong nhan
trén hién trudng ¢ mic do t6i thicu.

Hai chét dinh vi & diu trén tam tuong ding 1a mot vi du. Cic chot
dinh vi nay déu duoc ren rang dé bat écu. Chinh ching cing la qua clu
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cla tdm tudng va déng thdi dinh vi cho tdm tudng bén trén dé ddm bdo ca
bitc tudng déng truc. O canh dudi clia tdm tudng sép 14p, ngudi ta da tao
san 2 16 d6éng truc vdi 2 chét dinh vi clia tdm tudng bén dudi.

Dé diéu chinh tdm tudng theo cao trinh, ngudi ta vin cic écu trén
chét dinh vi rdi diing cdc écu dé lam ché ty cho c4c tdm tudng trén.

Hai canh bén ctia mbi tdm tudng ngudi ta chon sin cic chi tiét méc
hoic ch6t ma khong cdn han. Nhu vay, mbi tdm twong khi lip ghép duoc
dinh vi bing 2 chét duéi chan tudng va 2 kho4d méc hodc chét & 2 bén
canh. Do d6 khong cdn thém bat ky mot dung cu dé gidng giir va lién ket
tam thoi nao khéc (hinh 3-36).

Hinh 3-36. Lién két méc néi giva cdc 1ém tuong
theo phuong phdp dinh vi cudng biic.

a. Gian phong ldp ghép theo phuong phédp dinh vi;
b. Cdc chot dinh vi chdn tuong;

c. Chét dinh vi dung lam quai cdu cia tdm tuong;
d. Chot dinh vi ding dé lién két cdc tdm tuong

Theo phuong phép 1ip ghép cudng bifc, ngudi ta ciing sir dung céc
cong cu dic biét dé lic lip ghép khong cén tho phai diéu chinh ma véin
dua duge cdu kién vé€ ding vi tri thi€t k€ (hinh 3-37).
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Hinh 3-37. Dinh vi cuéng bitc cdc tdm tuong

Uu diém cta phuong phap 1ap ghép cudng bic:

- Giam duoc rat nhidu cong lao dong trong lap ghép vi khong tén
cong diéu chinh vi trf cdu kién, khong phdi 1ap va d& céc dung cu neo
bubc, lién két tam thoi cho céu kién;

- Tan dung dugc cén truc 1dp ghép;

- Tiét kiém dugc sit thép dé 1am cdc cong cu giang gil va lién
két tam thoi;

- Giam khéi lugng céng tac trac dac va lam lién két.

- Phan ly qué trinh udt ra khoi qud trinh 1ip ghép béang cdch: ddu
tien lép rap kho céc cdu kién, sau d6 ding méy méc d€ chén méi ndi tikc
12 co gi6i hod t6i da qu4 trinh w6t trong lap ghép;

- An toan hon trong thi cong;

- Chét luong cao va gid thanh ha.

DE dénh gi4 céc phuong phép ldp ghép, chiing ta ¢6 thé tham khéo
tdng két sau day vé dic diém va cdc chi tiéu kinh t€ trong lap ghép nha &
tdm lon:
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Dac diém va cic chi tiéu kinh t€, 13p ghép nha tdm lén Tdng két

cia CHDC Piic)
. " L Cic chi tiéu kinh té
Cac Su ch::yeq Sai so k thuat
phuong |dongcuacau| Congcu lap - - —
phap 14p | Kién trong sir dung ghép C‘"‘-g lao G:"i T_h‘"
ahép I4p ghép (mm) dong | thanh | gian
(%) (%) (%)
Lép ghép twr | Tu do Day mém 20 100 | 100 | 100
do
Lap ghép tr | Tudo c6 Day mém + 1.5 75 85 60
do cai tién  |han ché dung cu ldp dat
Léap ghép Bin cudng | Khung dén 2,5 60 70 50
bang khung |birc 16n hoac dinh
dén I6n vi xau chubi
Lap ghép CuSng birc | Chi tiét dinh 0 45 50 20
cudng birc vi, céng cu
chuyén ding

VI. LAP GHEP NHA KHUNG

Tir truée dén nay trong tinh todn két ciu ciing nhu thi cOng ngudi ta
thudng phan chia khung nha thanh nhimg két cdu don theo chiic nang
chiu luc cia ching nhu cot. dam, san dé tan dung kha nang chiu luc cia
van chuyén va céu lap Do CLrng cla nha khung dugc x4c dinh bai lién két
gilta cOt va dam, cdc tdm san lap ghép lién két véi nhau ciing tao nén
nhitng vdch ciing ndm ngang dé chuyén luc ngang vio cét, I6i ciu
thang hodc cic viach ding.

Ngay nay, do da c6 nhiing thiét bi cdu truc ¢6 sifc nang lén, co sé ha
tdng dudng si ciling t6t, mic do cong nghiép hod trong viéc san Xudt cac
cdu kién lip ghép ciing da duoc nang lén ding ké, cho nén trong xay
dung lai c6 xu hudng khuyéch dai khung nha & mic t6i da truée khi ciu
lap theo kha nang ca cdc thiét bi lip ghép, dé nhim muc dich nhu sau:

- Gidm dén miic t6i thiéu s6 luong c4u kién phai cdu lip;

- Giam s6 méi n6i tic [a gidm bdt khéi lwong cong viéc han va dé bé
tong chén g cong trudng, do dé ma gidm bdt lao dong thil cong, tang miic do
chinh x4c ciing la tang chat luong san phdm, rit ngén thdi gian thi cong;
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- Tang do 6n dinh trong thi cong giam dugc rat nhiéu thao téc trong
viéc ¢ dinh tam thdi va di€u chinh cau kién.

Phat trién theo xu huéng nay & Lahavana - Cu ba - khi xay dung ky
tiic x4 cho sinh vién ngudi ta da dic nhimg khung nha cao tir 4 dén 6 ting
nang t&i 18 tdn cho mot 1an cdu lap.

Ciing ¢6 trudng hop ngudi ta do nhing cot dai téi 17m cho 3 dén 4
tang nha. Dung loai cot théng tang it hoac khong méi ndi nay c6 thé tiét
kieém dugc do 5% luong sat thép do khong cdn lam céc luéi gia cudng O
méi doan cot chd cdc mdi noi.

( Anh va Phép da xay dung nhiig nha khung cao dén 23 tang voi
nhitng mai noi khong han. Thay bang viéc han, ngudi ta dung nhiing écu
I6n dé ndi 2 dau thép chiu luc cla khung trén va khung dudi hoac lap
cudng biic cdc cot chiu luc ¢ khung trén vao cic ong thép 0 khung dudi.

Vé phan chia két cdu nha khung, thudng c6 3 so d6 cau tao:

(1) Khung hoan toan cimg (titc a c4c niit ctia khung cing ca 2 phuong):
Theo so d6 ciu tao nay thi két cdu lam viée 161, boi vi di€m nai La diém c6
moémen udn nhd theo ca hai phuong. Nhuge diém co ban cua cdch phan chia
nay 12 san xudt. van chuyén va thi cong déu rat khé khan va phic tap.

(2) Khung cimg mot chiéu: Day 1a huéng phan chia két cdu thich hop
v6i diéu kién thi cong ciing nhur ché tao hién nay theo kiéu cac khung phing.

a) 2

@)

Hinh 3-38. Trinh ty thi cong nha khung
a. Ldp rdp khung hai nhip lam chudn; b. Ldp rdp cdc bg khung tiép theo;
¢. Ldp véch cimg; d. Ldp cde ram bao che mat ngodi; e. Ldp cdc 1am san
l. Khung chun; 2. Chéng xién; 3. Giang ngang.
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Hinh 3-39. Xe chd khung nha

(3) Khung giang: Cac géc cua khung 12 khép, 6n dinh 16ng thé clia
cong trinh va chiu tai trong ngang tir san truyén vao 1a cdc 16ng cau thang
va cac vach cing.

G Tchecoslovakia vd Poland di xay dung nhitng nha theo kiéu
khung gidng cao 10 tdng thi cong lap ghép bing cic khung din don hoic
cac thanh chong xién.

Khé khan co ban ciia lap ghép nha khung 14 phai 1am sao dé cic cot
tring tam, dic biét 1a phai khic phuc hién tugng cot bi nghiéng léch do
ting sudt va bién dang nhiét khi han & moi néi.

Mot s6 giai phdp sau day da dugc sir dung c6 hiéu qua:

......_,_,_.I_._.'!J.__
|
Cot trén | o )
T — ! Thép chit han néi ghép tap
|
> e
|
Cot dudi—— : Chét ¢35-/.
P L) d
|

Hinh 3-40. M6i néi hinh cdu cé

- Ding m6i n6i hinh cdu c6 ch6t sit $35mm & tam cot. Cic c6t thép
cht cha cft trén va dudi dugc han ghép tdp. Két c4u nay ding cho nha
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khung giing (khung cdc nit 1a khép), kich thudc cot 40x40cm, bé tong
méc 400 kha nang truyén luc cha mdi cot cb thé dat 550 dén 600 tén
(hinh 3-40). Duing méi ndi kiéu nay c6 wu diém:

+ Khi lép ghép cot cudng biic tring tam;

+ Truyén lyc doc truc ti€p qua mat bé tong kho khong cén rai vira 16t;

-+ Ton it sat thép.

- Dung mdi noi hinh cdu khong han gén bing loai vita xi mang cat

dic biét rat min (hinh 3-41). Loai méi néi nay cé wu diém:

—— Cottrén

Viia X mang cat
min day 1+2mm —— Cat duti

méac rét cao
____\p—__L_

Hinh 3-41. Méi ndi hinh cdu khong

+ Khic phuc tinh trang ct bi nghiéng do bién dang nhiét khi han;
+ Dam bio truyén luc déu khdp trén toan bé mat méi noi;
+ Gidm thoi gian 1dp ghép do khong phai han va chén k& m6i noi.

Cich thi cong theo phuong phdp nay nhu sau: ngudi ta dong gbi
mot luong vita kho vira du ding cho mot m6i ndi gdm : xi mang Pooc-
lang mac 500 v6i cat kho min theo ty 1& 1:1. Khi dung tron hén hgp trén

N iia N T
véi nude theo ty 1€ X — 0.4 hoac 0,5 tron xong phai dung ngay.

Khi lap ghép vita bi trong lugng cOt nén bet dam bao su 1i€p xic déu
khap trén toan bo bé mat moi néi. Lop viia 16t nay chi day tir 1 dé€n 2mm.
Khi diéu chinh cot, 16p vita khong bi nit do vira van con déo va no sé tu
chay va chén kin cic khe hd trong moi noi.
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Ngoai nhiing loai m6i néi trén con cé:
- M6i n6i c6t bang chét hoac ngam bing be tong.
- M&i n6i kiéu chét khong han.

- M6i ndi diing écu kiéu tang do hoac kiéu van buléng thong thudng
(hinh 3-42 a,b,c,d,e)

<)

Hink 3-42. Cdc logi mdi noi cot BICT ldp ghép kiéu
a. Méi noi kiéu chot ddc biét; b. Moi néi kiéu vdn bulong; c. Ngam bé tong;

Tudng bao che ciia nha khung thudng 1 két cdu treo bim vao khung
nha. Tudng bao che dugc ldp cham hon so véi ldp khung khoang 4 dén 6
ting nha. Khi d6 céc thiét b lip tudng dugc dat truc ti€p lén khung chiu
lyc clia nha. Cdu kién dugc van chuyén truc ti€p tir céc xe chuyén dung
chay trén cdc san tdng. Cin truc hay cdc phuong tién van chuyén lén cao
khéc s& dwa céc tdm tudng bao che Ién céc tdng nha.
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Ngudi ta ciing cé thé sit dung céc loai cdn truc nhd siic nang dudi 2
tan dat lén mdi nha dé 1dp ghép tudng bao che cho cong trinh.

Khi ldp ghép két c4u chiu lyc ciia nha khung thi cong cu chi yéu dé
thi cong 12 céc loai khung dan sau:

- Khung din dé c6 dinh tam thoi cét v6i méng;

- Khung dén dé c6 dinh tam thoi c6t véi cot;

- Khung din I6n lip ghép déng thdi mot s6 cot hoac khung nha
(thudmg la déng thoi 1ap ghép 2 khung hodc 4 hay 6 cot).

VIL. LAP GHEP KIEU HOP PHONG (HAY CAN HO)

Lép ghép kiéu can ho hay hop phong la dinh cao ctia trinh d6 lap
ghép dugc phat trién thinh hanh nhat ¢ Lién X6 bat dau tir nhing nam
1953-1954 va tai Cong hoa dan chii Dic bat ddu tir nhimg nam 1958-
1959 giai doan phat trién kinh 1€ thoi ky phuc héi sau chién tranh.

Theo phuong phép x4y dung nay ngudi ta xép nhitng hop phong lién
ké bén nhau hoac chéng lén nhau tao thanh nhimg toa nha, méi hop
phong 1a mot cdu kién hoan chinh dugc trang bi tién nghi déy du va co
ban hoan thanh phdn hoan thién va trang tri ngi that.

Méi hop phong 1a mot kél cdu khong gian chiu luc doc lap c6 do
citng 16n va lien k&t véi nhau bang han cdc chi i€l thép chon san. Do
khong phai thi cong cdc mdi ndi wdt nén t6c do lap ghép o hién trudng ra
nhanh va do chinh xdc khd cao.

Céc hop phong khéng dinh vao nhau ma thudng cdch nhau 4 - 6cm
dé viéc lap ghép dugc dé dang va tao 16p cach am rét ot cho cac can phong.

Uu diém co bdn ciia phicong phdp xdy dung nha kiéu can ho

- C4c qua trinh san xuat t6n nhiéu cong stc va thoi gian nhat 1a ché
tao cdu kién va lp rp thiét bi hoan thién cong trinh déu dugc thuc hién
trong nha mdy. Noi ¢ thé tan dung triét d€ cdc tinh chat wu viét cla viéc
cong nghiép hod; noi c6 thé tan dung t6i da tinh chat cta vat li¢u; va la
noi ¢6 thé té chitc hoan chinh nhat viéc thi cong day chuyén... D6 1a céc
uu viét ma céc phuong phédp xay dung khac khong thé ¢6 duge. G nha méy
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cong tic hoan thién s& thuan loi va c6 két qua cao hon nhiéu, ma nhu ta da
biét cong tdc hoan thién thudng chi€ém téi 65% toan bd cong lao dong thu
cong trén cong truong.

Do miic d6 cong nghiép hod trong san xudt cic ciu kién theo
phuong phép x4y dung kiéu can ho rét cao, khéi tich va trong luong cla
mét cdu kién rét 16n, d6 chinh xéc lai rit hoan hao nén téc do thi cong
loai nha nay rdt nhanh, thdi gian x4y dung & cong trudng rit ngin dén
muc ky luc. Thoi gian xay dung mét nha & gia dinh tir 5 dén 9 tang theo
phuong phap nay chi trong vong 1 dén 2 tuén lé.

Vé mat kinh t€ nha can hd so véi nha tdm 16n ré hon 8% va nhe
hon 10%. Vi tuy c4u tao tudng 2 16p, san 2 16p, nhung chiéu diy méi
I6p chi do 2,5 dén Scm trong khi d6 chiéu day cua tudng, san nha tdm
I&n phai tir 10-15¢cm.

Vi loai cau kién san xuét theo tiéu chudn nha kiéu can ho c6 thé xay
dung nhiéu hodc it ting déu duoc va v6i mot s6 hop chuén ngudi thiét ké cé
thé sap x&p dé tao nhiéu kiéu nha c6 hinh déng va céng dung khic nhau.

Vé mdt ton tai ciing ¢ mot s6 van dé nhu sau:

- Phai c¢6 nhimg nha mdy chuyén dung véi nhitng thiét bi twong doi
ddng bod va hoan chinh méi c6 thé ché tao duge cdc hop phong c6 chit lugng.

- Phai ¢6 cdc loai xe tai chuyén dung dé chuyén chd cdc hop phong
vi khéi tich clia ching khd 16n. Chiéu ngang ctia hop phong 16n hon nhiéu
bé rong cla cdc xe tai thong thuong nén ding xe théng dung khong
chuyén chd dugc. Mot dic diém nita cia xe chd cac loai hop phong 12
phai trang bi cdc dém 10 xo rat 16t hoac phai chd hop phong & tur thé treo.

- Dudng chuyén chd hop phong tir nha mdy san xudl dén cong
truong xay dung phai di réng va bang phang dé xe di lai it bi xé¢ ndy lam
hu hai céc két cau clia hop phong va cdc thiét bi da 1ap ghép.

- Trong luong cdc hop phong nang tir 10 dén 15 tdn. Néu lap ghép
nha ki€u can ho thi trong luong thuong la 22 dén 25 tan c6 khi dén 30 tan
ddi hoi c6 cin truc dic biét cé sific nang 16n dé 1ap ghép chiing. Do d6 khi
thiét k€ nha lap ghép theo kiéu hop phong nay thudng phai dua vao sic
nang cta cin truc di cé sdn.
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Néu phai thi cong hang loat nha ki€u hop phong thi thudng ti€n hanh
theo phuong phép day chuyén: Cho cén truc nho di 1ip c4c tdng thép, sau
d6 ding cén truc 16n dé lip céc téng cao, hoac cling c6 thé dung cén truc
16n d€ 1ip céc hop phong & giita nha trude r6i mdi di chung quanh nha dé
l&p cac hop ben ngodi. Song, hop 1y nhét 1a nén dung cin truc céng d€ lap
ghép loai nha nay, vi nha chi c6 mot vai loai c4u kién ning xdp xi nhau,
nén hé s6 st dung rat cao thudng lén dén 0,9 hoic doi khi con hon nira
(hinh 3-43; 2-44; 2-45).

Theo céc tai liéu da théng ke, cho biét: Nang sud str dung cén truc
len dén 60.000 t&n (90.000 m*/nam) dGi véi lip ghép nha hop phong va tir
90.000 t4n (150.000m?/nam) d6i véi lap ghép nha hop kiéu cén ho.

Phan loai nha kiéu cdn ho:

Theo céch c4u tao, ngudi ta chia loai nha nay thanh 3 loai:

a)

Hinh 3-43. Ldp ghép nha kiéu can h¢ hay hép phong.
1. Cén truc cBng: 2. Cin ho lap ghép; 3. O 16 chuyén dung; 4. Don treo khong gian;
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Hinh 3-45a.

- Loai nha gém khung beé tong c6t thép chiu luc va céc hop phong tu
mang: Theo b6 tri cla loai nha nay thi cdc hop phong tva lén céc dim
ngang va dim doc nghia la toan bo tai trong truyén lén khung.

- Loai nha g6ém céc hop phong chiu luc dugc lip két hop véi céc
tam san va cic tdm tudng.

- Loai nha chi gém toan cdc hop phong chiu luc ghép sit vao nhau,
khong c6 thém moét két cau nio khic.
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Cic hop phong c6 thé dic lién hoac ghép lai tir cdc tam roi.

Kh&i hop diic lién ¢6 wu diém: t6n it cong san xudt, d¢ cing cau
kién t6t hon v c6 thé co gi6i hod tdng hop hodc ty dong hod hoan toan
qué trinh san xuit ché tao cdu kién. Khéi hop phong diic lién nay bao
gém 4 bifc tudng v mot san dé toan khoi (nghia la trong mot lan dé be
tong) va mot tam san khéc dic riéng. Ngudi ta 6 thé ché tao tdm san nay
bing vat liéu nhe dé giam bét trong lugng clia hop phong. Sau khi ghép
kin c4 6 mat thi do cing ciia hdp phong tang lén rat nhicu.

Khéi hop lip ghép bing cic tdm phang ¢6 uu diém: ¢6 thé sir dung
ngay nhitng san phdm clia nha & tdm 16n; day chuyén cha nha médy san
xudt ciiu kién khong phai thay d8i nhidu; cdc cdu kién phang nay trudc
khi lip ghép duoc lp rap thanh hop nhd cdc khung gd ldp dinh hinh bang
kim loai.

Xay dung nha can ho khong sit dung cdn truc ldp ghép:

Pay la phirong phép da duoc 4p dung tai Lién X6 trude day, thiét bi
thi cong chii yéu 1a mot hé khung khong gian ¢6 4 tru rat 16n va khoé,
duoc trang bi mbi tru mot mdy nang thuy luc c6 cong suét 16n.

Xe tai van chuyén can ho va dua vao giifa 4 try, sau d6 cdc may
nang thuy luc s& tir ti nang khoi hop phong lén t6i mot do cao di dé cho
mot xe tai luén mot khoi hop phong khic xuéng dudi hop phong vira
nang, ti€p theo cdc mdy nang ha khéi hop phong tang trén xuéng dé han
lien két v6i hop phong bén dudi. Tiép tuc véi cach thifc nhu vay, nguoi ta
lip rdp bing cich diin ddn mot doan nha lén hét chiéu cao.

Sau khi da han lién két chéic chén, toan by doan nha nay sé dugc
dich chuyén ngang trén hé thong ray dén vi tri xay dung theo thiét k€ cla
ngoi nha va dugc ha xuéng phan tuong him va mong da chuan bi sdn sat
lién véi cic doan nha da lip rép va dich chuyén dén trude d6. Cic doan
1iép sau chia nha cling s€ lap lai nhur vay.

Theo phuong phdp xay dung ndy t6¢ d¢ di chuyén ngang dat t6i
10m/phiit va t16¢ do nang la 4,7m/phut.
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Ngudi ta da ti€n hanh théng ké phuong phdp xay dung nha cin ho
khong sl dung cén truc d6i véi loai nha 5 tdng va cho thdy: xay dung theo
phuong phap nay cong lao dong gidm xuéng chi con 0,75+0,80 cong cho
1m?* nha &.

Hinh 3-45. Ldp ghép nha hop phong khong sik dung cdn truc lén

1. O 16 van chuyén can ho; 2. He khung nng gém 4 tru ; 3. Céc can ho duoc lip din lén
theo phuong théng diing; 4. Pudng ray; 5. Hé théng méy ddy; 6. Mot don nguyén nha da
lap xong; 7. Vi tri x4y dung ng6i nha theo thiét ké.
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Chuong 111
PHUONG PHAP XAY DUNG HON HOP
LAP GHEP VA PUC TOAN KHOI

I. XAY DUNG NHA ( THEO PHUONG PHAP NANG TANG VA NANG SAN

Day 12 mét phuong phap x4y dung két hop dugc nhitg vu diém clia
c4 hai phuong phdp 1ip ghép va dé toan kh6i.

Phuong phap thi cong nay dac biét vu viét khi phai xay dung cong
trinh & noi mat bang thi cong chat hep, xung quanh da cé céc cong trinh
x4y dung truéc. Boi vi, phwong phép thi cong nay chi cdn mat bang cua
cong trudng bing chinh ban than ngdi nha chi€m ché ma thoi.

Phuong phép thi cong x4y dung theo phuong phdp nang tang hay
nang san ciing rat thich hgp cho cdc nha x4y dung & sudn d6i. N6 khong
phai md& rong mit béng ciing nhu 1am dudng di lai 1én xudng cho cén truc
va cdc phuong tién van chuyén cdu kién nhu trong phuong phdp lap ghép.
Miit khdc, tuy 1am nhi nhiéu tdng nhung né lai khong doi hoi t6n nhiéu c6p
pha, cAy chéng va sin cong tic... nhu phuong phap d6 bé tong toan khoi.

Mot wu diém khéc clia phwong phép thi cong nay 1a n6 tao di€u kién
cho ngudi thiét k& c6 thé quy hoach mat bang cong trinh mét cch ty do.
Ngudi thiét ké khong bi gd bé bdi bat ky mot modun kich thude nao.
Ching han nhu, luéi cot ¢6 thé vudng, chit nhat hoac bat ky mét hinh thi
nao dé, do c6 thé bé tri cot tw do trén mat bang.

1. Thi cong theo phuong phap nang tang

C6 hai phuong phép: kéo va ddy
a. Thi cong ndng ting dung kich kéo

K&t cdu dic sdn trong nha theo phuong phap thi cong nay la cot, c6
thé ca twong hodc vich ngan.
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Keét cau dic tai ché la cdc san tdng va mdi, ciing c6 thé con la cic
I6i citng nhur 16ng cdu thang va thang méy.

Déi vdi cdc loai nha it tdng (tir 3 dén 5 tdng) cot duge diic lién. Trén
than cot & méi do cao clia céc san nha cé chon sin nhitg chi tiét bing
thép dé lam nhiém vu lién két giira cot va cdc san tdng sau nay. Cot 1a mot
trong nhing loai ket cdu chiu luc chi yéu ciia nha va dugc lip dung truée,

_.-"h-e'§

Hinh 3-46. Nha xdy ding theo plucong phdp nang rang va ndng san.

San téng va san mii duge d6 toan khéi tai chd, dién tich clia méi san
tdng bang dién tich cha ca don nguyén nha. nhiing vi tri c6t Xxuyén qua
san ngudi ta bao quanh cot bing cic vanh thép & méi san tang. Muc dich
dat nhitng vanh dai thép nay d€ lién két véi cic thanh treo cha kich khi thi
cong va khi tdm san da nang lén dén vi tri thiét ké thi lién két vinh vién
vanh dai thép nay v6i céc chi ti€t da chon sdn trong méi cot.

TuOng nha la cdc tdm beé tong cot thép dic sin. Khi lip ghép duoc
han lién vao cdc tim san.

6] My, Mé-hi-co6, Anh, Cu-ba phuong phip xay dung nay bit ddu
dugc dp dung tir 1950 va da xay dung duge hang tram ngéi nha.
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3 Lien Xo. nam 1959 mot nha 4 ting x4y dung theo phuong phép
nang tang dugc tién hanh ¢ Leningrat, ti€p d6 nam 1964 xay dung mot s
nha 5 tdng, con & E-ré-van nam 1963 xay dung mot nha 4 tang, nam 1966
xay dung tiép mot nha 9 ting theo phuong phdp nang tang c6 161 cau
thang dd bé 1ong toan khdi bang van khuon truot.

Trinh tu xdy dung céc nha 4 va 5 ting & E-ré-va va Léningrat nhu sau:

Diing cén truc ty hanh lap cot thong tdng vao cdc chau mong theo
cich thong thudng. Sau khi lap ddl va san phang nén nha thi ti€n hanh dé
lai chd bé tong cdc tim san ting: tdm no diic chong lén tdm kia va céch ly
nhau béi mot 16p chong dinh, tim dic trén cling la tém san mai.

Diic xong san, can truc dit lén dau méi cot mot kich dau c6 cdu tao
dac biét va c6 2 thanh treo dong xuéng cdc tdm san be tong da do. Pau
tién kich nang tim san mdi lén vi tri thi€t k€ cta nd o dinh cot va c6 dinh
vinh vién & dé. Sau dé trén tdm san L€p theo ngudi ta ti€n hanh lap ghep
toin bo cdc két céiu ciia ting nha trén cing gém: tudng, vich, cac thi€t bi
dién, nuéc, vé sinh... Sau khi hon thanh thi kich ddu trén mdi ddu cot lai tha
thanh treo xuong va nang toan bo tdng nha d6 1én vi tri thiét ké va lai lién két
vinh vién biing cdc vinh thép & céc san tdng va chi tiét dat sdn o coL.

Cic ting dudi cling tién hanh twong tu nhu vay. Viéc lap ghép cic
k&t ciiu bao che va thiét bi & tat ca cdc 1dng thudng ngudi ta khong dung
ciin truc ma sir dung loai xe nang hang (hinh 3-47; 3-48; 3-49; 3-50)

Trudng hop x4y dung nha nhiéu tang thi cot nha phai phan ra timg
doan: méi doan cot thong 3-4 tdng, doan dudi cung co thé théng dén 5
ting. Céc doan cot nay s& duoc ndi lén dédn trong quad trinh thi cong.

Nha nhiéu tdng ma cdc bd phan chiu luc chinh la cdt va san mong
(khong dim) thudng khéng du do cing dé chiu cdc tdi trong ngang, vi
viy ngudi la c¢6 thé gia cudng thém cdc Ioi cing bing bé tong cot thép
diic toan khéi. Cic 16i cing niy dong thdi la hé thong long cdu thang
hodc thang méy ctia nha. Trong 15i c6 thé c6 chd dat cic h¢ thong dudng
Ong. Loi cing nay cling dugc st dung dé nang tang va chiu luc ngang
trong qua trinh thi cong.
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Hinh 3-47. Cdc qud trinh thi cong theo phuong phap nang tang
1. Ldp cot; 2. Dic san; 3. Lap kich nang ting:
4. Lap tudng; 5. Nang tang; 6. Lap wong 1dng dudi.

Hinh 3-48. Cau tao van khuon dé chong bé tong cdc san tang
I. Khuon bing thép U; 2. Coc; 3. Dai; 4. Ném; 5. Tam san dic chong



Hinh 3-49. Thi céng theo phucong phdp ndng tang
a. D6 bé tong cdc san tang ldp cot va kich nang,
b. Ndng mdi va 1ang mdi.

Hinh 3-50. Xay dung nha theo phiong phdp nang tang o Lién Xo

C6 thé nang timg tdng 1én hét chiéu cao c¢lha né ngay mot dot trén moi
doun cot méi lip. Song, ciing ¢4 thé nang tudn tu cdc ting lén nhiéu dot:
mai dgt mot tang nhii. Sy phan bo tam thoi céc 1dng theo chiéu cao cua cot
tuy thudc vao cudng do va do manh cua cot trong cic giai doan nang.

Trong 2 giai doan ning (dm mdi va ning san can luu ¥: khi nang
im madi thi do manh ciia cot 12 16n nhat; con khi nang san tuy do manh
clia ¢ot nhd hon nhung tdi trong cla cdc tdng da nang lén trudc sé anh
hudng rat 16n dén kha nang chiu luc cua cot.

227



Nam 1966 tai E-ré-van thil d6 nudc Cong hoa Ac-mé-ni (Lién X06)
da xay dung mot nha & 9 tdng, tdng duéi ciing 12 céc clra hang. Cét cia
nha bang bé t6ng méc 400 c6 1ié1 dién 40x40 cm dic sin thanh 3 doan: 2
doan trén moi doan 2 tdng lién nhau, con doan dudi cung thong suét 5
tang nha. San phang khong suon day 24cm. Theo thiét k& toan bd tai
trong ngang s& duoc truyén vao 16ng cdu thang va 2 véich ciing (long cau
thang chiu luc chii yéu con 2 vich cimg hé trg). Vi vay. long cau thang
dugc do bé tong toan kh6i méc 300 va day 25cm, con vich cing thi lam
bang cdc 1dm bé t6ng diic sin mac 200 day l4cm.

Doan cot ddu tién khi nang 1dm mdi ¢6 do manh 1a 79. do d6 dé én
dinh nguoi ta phai dat hé giang tam tai cdc dinh cot. He giang nay sé
duoc g6 bo khi nang duoc tam mai Ién t6i dinh cot va duoc lien ket lam
vao long cdu thang. Kinh nghiém thuc té cho biét néu dé méanh ctia cot la
60 thi hodn toan c6 thé loai bo hé giéng tam & ddu cot.

Chi¢u dai tinh todn cla doan c6t thit nhat tinh tir diém ngam trong
mong Ién t6i dinh cot. Trong thyc 1€ d€ giam do manh cia cot nay, ngudi
la da cho cOt ngdm tam thoi vao chong san didc sin béng cach déng ném
vilo cdc k€ ho giira cot va san.

Sau khi nang tdm mai 1én dinh doan cot tha nhat, thi sir dung xe
nang hang dé ldp rap cdc tdm tudng ngodi, vich ngan va dat cdc trang
thict bi cua tang 9, ldp vira mach néi giita cic 14m tuong va vdach ngan.
Mat khéc cdc tdm tuong va vich ngan cling duoc rai sdn mot IGp vira hoac
phu moét 16p keo dé lién két véi tAm mdi.

Khi da hoan thanh moi céng viéc thi s& tién hanh nang tang tha 9
lén sdt tdm mdi va c6 dinh tam vao doan cot nay bing chét.

Cdc tang 8, 7, 6 ciing duoc tién hanh twong wr nhu v4 .

Lap vi nang xong 4 ting (9. 8, 7, 6) thi ngudi ta théo kich & tat c4
cdc ddu cOt chia doan ot thit nhat dua cén truc lén méi dé ni dai them
doan cot thif 2 (cao bang 2 tdng) réi dat lai kich 1én dinh cic cot nay. Sau
Khi xong viéc thi lai ha can truc xuéng dat.

Qud trinh lap rdp va nang lai dugc lap lai d6i véi tang 5 va tang 4
giong nhu véi cdc tdng 9,8, 7, 6. Hoan thanh xong 2 tdng nay thi cong
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viéc trén lai dugc lap lai mot l4n nita d6i véi téng 3 va tdng 2. Nghia la:
dua cin truc 1én thdo kich, néi dai ti€p doan cdt cudi cung, liip lai kich, ha
cin truc xuong dat, lap ghép va nang tiép.

S& di ngudi ta phan cot véi cac doan 2 va 3 chi cao bang 2 tang la vi
mudn sir dung cin truc nhe cho tién loi khi phai lap ghép trén mai.

b. Thi cong theo phuong phdp néng ting ding kich ddy

Két cdu chiu luc chia nha thi cong theo phuong phdp nay la san,
tuong cimg, hoac két hop ca tudng cling va cot.

Thiét bi thi cong 12 céc loai kich 16n dat dudi céc ting ham, téc do
cham va hanh trinh cta kich ngan.

Hinh vé dudi day gidi thiéu viéc thi cong theo phuong phdp nay déi
v6i mot tod nha 17 ting & thanh pho Co-vang-to-ri nudc Anh. Két cdu
chiu lue chia san 1a mot hé ddm beé tong ot thép tng suat trude rong 1.6m
dal vuong géc va d6i xing cdch nhau 10m va cich mép ngoai nha 5m.
Mat bing nha hinh vuong 20x20m.

Hinh 3-51. Xiy dung nha theo phiong phdp ndng tang ding kich ddy.
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Hinh 3-52. Xay ditng nha ndng tang é Lién Xo cii.

Keét céu chiu lyc 1a 8 tudng ciing, mdi canh nha 2 tudng dé 1én cdc
dam Ung suat trudc cha san.

Trén mong tudng chiu luc dat 16ng cong 40 kich thuy luc, cong suat
220 tdn méi kich, ¢6 hanh trinh 230mm. Mdi canh nha c6 2 nhém kich méi
nhém 5 chi€c (hinh 3-53). So d6 thi cong nha nang tdng diing kich déy).

T6ng tai trong nha phai nang 13 7500 tdn trong khi stic nang ciia 40
kich la 8800 tan. T6¢ do nang nha 12 8mm/phiit.

Cong tdc thi cong duge tién hanh theo phuong phap day chuyén,
trinh tu nhu sau:

- Tang 17 da ti€n hanh xong 14l ca cdc céng viéc thi duge ddy lén
dén cao trinh clia tdng 5;

- Tang 16 trong khi d6 ndm & cao trinh cfa tdng 4 va hoan thién
cong tac san;

- Tang 15 nam & cao trinh clia tdng 3 va dang tién hanh phin moc;

- Tang 14 ndm & cao trinh téng 2, song da két thic phén lip tudng
va tién hanh trit;

- Tang 13 nam & cao trinh tdng 1 va dang tién hanh ldp vich cing
vOi céc thiét bi vé sinh;
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Hinh 3-53. Sodo thi céng Hinh 3-54. Xay ding nha theo
nha ndng taug phuong phdp ndang 1dng & My.

- Téng 12 ndm & t4ng ham va dang tién hanh cong tac do bé tong san.

Nhu vay khi tang 17 xong hoan toan thi 4 tdng dudi ti€p tuc cong
tic hoan thién va chuan bi nang tang 12. Vi cif tiép tuc nhu vay, nghia
la: moi lin ddy len mot 1ang méi thi ta cling s c6 théem mot tdng da
duge hoan chinh. Vé 1y thuyét thi phia trén cao trinh cha tang 5 s€
khéng con ngudi thg ndo phai budc chan 1én d6 nita; va viéc lap ghep
cic tim vich 1dm tudng, cdc thiét bi vé sinh chi dién ra & cao trinh cia
ting | cho tat ca cdc ting clia toan nha.

2. Thi cong theo phuong phap nang san

Vé nguyén 1y thi cong theo phuong phdp nang san khong khdc gi
phuong phdp nang tang nhung chi diing kich kéo chit khong dung kich
ddy (hinh 2.55).
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Hinh 3-55. Cdc loai kich
ndang san

a- Kich co khi; b- Kich dién;

¢~ Kich ddu

Két cdu chiu luc cla loai nha thi cong theo phuong phép nay I cot.
Déi v6i nha cao, ngudi ta ¢6 thé két hop ca 16ng cdu thang va thang may
cung chiu luc véi cot va cc san tang.

Trong phuong phép thi céng nay, can truc duge dung dé lap cét,
thdo lap kich va van chuyén vat liéu lén cac ting san di nang lén dén vi
tri thi€t k& va dé 1ip ghép cac 14m tudng ngoai ciia nha.

Tuy theo kha nang sic nang ciia can truc ma c6 thé san xust cot cho
timg ting hoac thong lién 4, 5 ting cha ngoi nha; va ciing tuy theo sic
chiu tdi va do méanh clia cot ma ¢6 thé ti€n hanh nang san mot dot lén
ngay vi tri thiét k€ clia ching hoac phai nang nhiéu dot c6 dinh tam thoi
vao cOt & cdc cao trinh trung gian trudc khi chinh thiic néng 1én vi tri thiét
k& dé c6 dinh vinh vién.

232




LI 7rr7rrrirrriry

Hinh 3-56. Trinh tie thi cong theo pluwong phap nang san

Ciing ¢6 nai sir dung cot va hé thong giang bang thép dé chiju toan bo luc
doc va ngang cla nhd cdc tdm san chi nhu nhitng dm panen tdm l6n kich
thich bang mot 6 gian duge dic chong Ién nhau. Sau khi da dic song toan
bo cic tdng san, ngudi ta dung cot va giang theo hé dan khong gian bang
nguyén cé chiéu cao va bé ngang clia nha. Sau do, dung toi nang din cdc
tim san da ddc sin thanh chdng cla timg 6 gian lén vi tri thi€t k& cua
ching va cd dinh vinh vién vao céc cot thép vira dung.

O My da dp dung phuong phdp nay dé xay dung nha & cao (61 15
tang.

Thi cong theo phuong phdp nang san ¢6 trudng hop cot la ket cdu
chiu luc chii yéu va duoc 1dp ghép trude con kich duge dat 1én cot dé kéo
san. Song ciing c6 trudng hop tién hanh 1ap ghép cot cling véi qué trinh
nang san, khi d6 tai méi vi tri clia cOt ngudi ta ding tir mot dén hai cot
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phu bang kim loai & bén trén ¢t chinh va lap kich lén trén cic loai cot
phu nay. Cdc cot phu nay lai duoc lap trén san mdi, vi thé€ né sé duge
nang lén timg dot theo cdc san ting. Khi tat ca cdc san ting da dugc nang
[én vi tri thi€t k€ va duoc 6 dinh vinh vién thi cdc cot phu ndy s& duoc thdo
ra va ha xuéng (hinh 3-55b) ’
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Hinh 3-57. Cdc kiéu nha thi céng theo phuong phdp ndng san
d Lién X6 (cii), Dirc va My
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Hinh 3-58a. Thi cong ndng san doi véi nha nhiéu tang khung thép (a va b). Thi
cong nang san vai cot bé 1éng cot thép ldp ghép thong ang (c).
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Hinh 3-58b. Chi tiét lién két giita cot va san.
L. Tam san; 2. Cot; 3,4. Cdc chi tiet thép dat san; 5. Ban thép wa dé 1ap san;
6. Moi han; 7, 8. Lép vira bao vé chi ti€t kim loai
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l. SUDUNG KICH LEO CO PIEN TRONG XAY DUNG NHA THEO
PHUOGNG PHAP NANG TANG VA NANG SAN

Nhu ta da biét: sir dung kich kéo trong phuong phdp nang san vi nang
tang phai dat kich 1én dinh cot, ma d6 manh cia cot lai anh huong rat 16n
dén kha nang chiju tai cta chiing vi vay chiéu dai clia cot bi han ché nhiéu.
Do do. phii phan chia cot thanh nhiéu doan ngén Iam cho s6 mdi néi cia
cOt tang lén cing véi s6 tdng clia cong trinh Xay dung. Mat khac, cung voi
' 1ec 1ang 0 luong cdc doan cot thi s 14n thdo kich, ldp kich va diéu chinh
litng chi€c va ca hé théng kich ciing mat nhiéu thoi g1an va gay ra nhimg
21an doan ky thudt trong qud trinh thi cong nang lap nha.

Hinh 3-59. Sit dung kich leo co dién trong thi cong nha theo
plutong phdp ndng tdng
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Dé khéc phuc tinh trang trén, ngudi ta dua vao sk dung hé thong
kich co khi chay dién thay thé hé thdng kich bom dau.

Kich co dién duge ghép 6m vio than cot. N6 cé thé w leo theo timg
do cao theo v mudn. Cong sudt clia kich leo co dicn khoang 3-3kW. Kich
¢6 stic nang tir 40-80 tan vi c6 t6¢c do nang ha 1a 4m/gio. Trong lugng ban
thiin cba kich nay khodng 1 tdn (hinh 3-59, 3-60, 3-61).

Diing kich nay thi do ménh thi cong clia c6t s€ rat nho khong anh
hudng dén sic chiu tdi cla cdt, do d6 ngudi ta cd thé bo hé giang dau cot
vit doan cot déu tién ¢6 thé kéo dai dén 20m hoac hon nita tuy thudc vao
kha nang lap ghép cla cin truc va kha nang van chuyén cua cic phuong
lién giao thong. Do khong phai thdo Kich ra dé ndi cot nén cd the thi cong
gan nhu lién tuc trong suét qua trinh néng.

s

a)

...........

b)

)

Hinh 3-60. Chi tiéi lién két giita thanh ] T it

Hinh 3-61. Nguyén Iy c‘gf—&m cia kich

. e leo co dién

ket n'fndr hreo ctia kich vao tdin san. 1.Cat; 2. San; 3. Bo phn co khi chay dien:
L. Oc déu thanh treo: 2. Ném g6 4 Thaph treo: 5. Khdp n6i: 6. Chot

treo cria kicl va tam sdn.
a.\ apth nia thep cia san dieb. Caclilién

1. VAN DE CHONG DINH GIUA CAC TAM SAN BE TONG COT THEP
PUC CHONG
Vit liéu chong dinh va bién phip thi cong 16p cdch ly chong dinh c6
anh hudng rit 16n dén chit luong bé mat cdc tdm san, dén thai gian thi
cong va dac biét 12 doi voi viée hoan thién mat trdn sau nay.
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Qua thyc t& thi cong & nhiéu nudc, ngudi ta da dic két duoc nhimg
yéu cdu doi véi 1Gp cich ly gilia cdc tim sin bé t6ng cot thép dic chong
nhu sau:

- Phai loai trir dugc luc dinh gitra 16p bé téng cla san dic trudc va
san duc sau.

- Phdi di bén dé cho ngudi di lai, 1ap dat cot thép va cdc chi tiét bén
trén ma khong bi hu hong.

- Phai chiu duoc tac dung cla thoi ti€t: mua, ning khong hé 1am hu
hong, bién chat hay bi troéi bi bao mon.

Hinh 3-62. Phun chdt chang dinh giita cdc tdm san

bé tong cot thép diic chong.



- Phai bio dam cho bé tong ninh két binh thudng, khong hit nudc
ciia bé tong ma cdn ¢6 thé giir cho bé tong khong bi mét nude.

- Khong 1am gi thép, khong lam anh hudng dén su dinh két gilra bé
1ong va thép.

- D& boc khoi mit trdn va khong tao ra nhiing vét ddu md, dam bao
cdc 16p vat liéu trang tri hoan thién bim dinh t6t véi tran.

- Thoi gian gidn doan k§ thuét trong thi cong cic tdm san khong dai.

Trong thuc 1€, ngudi ta da ding nhiéu loai vat liéu dé chong dinh
giira 2 16p san bé téng dic chong nhu paraphin, nhii tuong ben to nit,
mang mong poliétilen, gidy vo bao xi mang, t4m vo bao ép... Cic vat li¢u
nity dam bao duge viéc céch ly céc 16p san dic chéng, nhung nhing yéu
ciu khdc thi khéng hoan todn t6t. Vi vy, no ciing it nhiéu gay khoé
khan. 16n kém va kéo dai trong cong tdc hoan thién sau nay.
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thang mdy. .
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Quu nghién ciu nguoi ta da tim ra chat é-ti-nén lam vat liéu cich ly
chong dinh dap (ng duge cic yéu cdu dé ra. Bién phap thi cong 16p cich
ly nay nhu sau: Trudce tién phun lén bé mat bé tong san méi diic mot Iop
nhua é-ti-nébn méng 0,5mm, mang é-ti-non ndy sé ngin nudc trong bé
tong méi d6 khoi béc hoi, ddm bio cho bé tong ninh két binh thudng ma
khong can twéi nuée dudng ho; Sau do 2 dén 3 gid ngudi ta lai phun lén
li€p mot 16p nuéc voi pha lin keo ca-dé-in ddy 1,5-2mm dé tao thanh mot
I6p phan cdch ly; va khi 16p voi nay kho cung thi ¢6 thé tiép tuc dic tdm
san bé tong mdi lén trén 16p san c.

Vat liéu cin thiét chéng dinh cho 100m* mat tdim san bé tong la
23kg voi, 2,5kg mudi an va 90 Iit nudc,

1V. THI CONG LOI CUNG CUA NHA XAY DUNG THEO PHUONG PHAP
NANG TANG

Thong thudng thi cong IGi cing sir dung 1am 16ng cdu thang hoac
thang mdy cta nha xdy dung theo phuong phdp nang ting hoac nang san
thi ¢6 thé sir dung gian gido thong thuong véi van khuon luan luu hoac
cOp pha truot giéng nhu trudng hop thi céng 6ng khéi hodc xiclon. Song,
thi cong theo phuong phép sir dung van khuon va gian gido thudng rét t6n
vat liéu, nhan cong va thoi gian thi cong s& kéo dai ddng ké; con ding cop
pha trugt thi lai doi héi ¢6 thiét bi, cong cu va doi ngii cong nhan cin bo
Ky thudt chuyén diing khong phai lic nao va & dau ciing c6, mat khic
khoi lugng thi cong lai khong nhiéu nén cling khéng kinh t€. Do d6, mot
86 nudc dé xuat loi dung ngay céc thiét bi thi cong nang ting dé thi cong
I5i cing cta loai nha nay ngay trén cdc tdm san mdi. Thi cong theo
phuong phdp méi nay khong cdn béc gian gido, khéng cin c6 thiét bi gi khic
bo sung ngoai s6 kich va thanh kéo diing dé nang tdng hoac ning san ma chi
can | bo e6p pha luan luu dit cho 2 mat cha 1 tdng 16i cing do.

1. Phuong phap thi cong
Phuong phip thi cong cu thé nhu sau:

Phan dudi tir c6t chong sin va mai da dé bé tong ngudi ta thi cong
I0i cing theo cdch thong thudng. Sau d6, lgi dung ngay qué trinh ning
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tdm mai dé thi cong 15i ciing. Khi d6 tim mdi nhu trong tu thé treo vao
céc cot nha duge 1am ché twa cho san cong tic ghép cop pha trong cop
pha ngoai va dé bé tong. Cop pha dé d6 bé tong cdc I5i cing nay la cop
pha luan luu bang kim loai.

2. Trinh tu thi cong

Trinh tu thi cong duoc tém tat nhu sau: Ban ddu tdm cOp pha trong
(1) duoc dat ding vi tri clia né, con tdm c6p pha ngoai (2) cho chuyén
dich ra phia ngoai dé 14y ché thao tdc ldp dat cot thép cho tuong 161 cling
(4), liic ndly ngudi thy sé diing trén san cong tac (3) dé thi cong.

Sau khi da hoan thanh cong tac c6t thép, ngudi ta lai dich chuyén
tdm cop pha ngoai vao, trd lai ding vi tri cia nd; roi tir san cong tic (5) o
bén trén tién hanh do bé tong xudng 16i cing (6).

Hinh 3-65. Thi cong cau thang nha ndng tdng

I. C6p pha trong: 2. Cdp pha ngoai; 3. TAm mai: 4. Cot thép; 5. Sin cong tac;

Khi bé tong da ninh két vd di cudng do thi thdo dd van kKhuon va
dung kich nang ting (7) véi cdc thanh kéo (8) dat tai dinh cia céc cot 9)
dé nang tdm madi va toan bd hé théng cop pha luan luu 1én cao trinh trén.
Tai d6, tdm mdi dugc ¢ dinh tam thdi vao cot va ti€p sau do qua trinh lai
lap lai ding nhu trinh tu da lam (hinh 2.65).
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Theo phuong phdp thi cong nay thi song song vdi viéc lam vin
khuon, c6t thép, d6 bé téng 16i ciing, ngudi ta vin c6 thé 1am c4u thang va
céc cong viéc cua thang mdy & cao trinh thdp hon d¢ 1,2 ting nha, do vy
s€ rdt ngén dugce thoi gian x4y dung.

3. Uu diém ciia phuong phip

Phuong phap nay c6 cic vu diém néi bat nhu sau:

- Khong ddi hoi thém bat cir mot loai thiét bi dic biét ndo va ciing
khong doi hoi phai c6 mot loai tho chuyén nghiép nao khéc;

- Céc cong viéc déu duoc tién hanh trén san bé tong mdi rat vimg
chic, thuan tién va an toan;

- Sai s@ thi coéng it vi khe ho gilta cOt va tdm san tdm mai chi trong
gidi han cho phép 1a 10mm.
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Chuong IV

THI CONG BE TONG TOAN KHOI
BANG CONG NGHE COP PHA TRUQOT

[ VAI NET VE LICH SU PHAT TRIEN COP PHA TRUOT O VIET NAM
VA TREN THE GIGL

Nam 1903 cong nghé thi cong bé tong bing c6p pha truot dugc tién
hanh 14n ddu tién & M§: d8 bé tong xi-16. Sau My 1a Lién X6 (1924), Dic
(1931), Rumania da 4p dung cong ngh¢ nay cho nhiéu céng trinh khic
nhau nhu dap nudc, 6ng khoi, thip nude, hai dang...

Sau Dai chién th€ giéi ldn thi hai, ngudi ta da dp dung cébng nghé
ndy vao viéc xay dung céc cong trinh dan dung cao tdng nhu khdch san,
bénh vién, nha &. Cong nghé c6p pha trugt ngay cang dugc hoan thién.
N6 khong chi 1a mot cong nghé doc 1ap ma con 12 mot cong nghé tién
tién két hop véi cdc phuong phdp xay dung khéc dé thi cong cdc cong
trinh cao.

Tai Viét Nam thi cong bé tong toan khéi bing cong nghé c6p pha
trugt duge sir dung déu tién dé xay dung Nha mdy nhiét dién Ninh Binh.
Thiét bi do Trung Quéc ché tao theo kiéu d4ng ciia Rumania.

Sau khi xay dung xong 6ng khéi & Ninh Binh, B Xay dung dad nang
don vi thi cong nay thanh Cong ty Xay dung s6 9 cé nhiém vu chuyén
x4y dung cic cong trinh bang cop pha trugt.

Sau nam 1975 Céng ty Xay dung s6 9 da thi cong nhiéu cong trinh
nhu: 6ng khéi Nha may nhiét dién Pha Lax (130m) ong khoi Nha may bé
1ong Dao Tu, try s& Téng cong ty Xi mang, Xi-16 Nha mdy xi mang
Hoang Thach.
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Do trang thi€t bi nghéo nan, chii yéu sir dung céc trang thiét bj tir
thoi xdy dung Nha mdy nhiét dién Ninh Binh vA c6 chinh trang chut it,
nén chat lugng cong trinh nhin chung chua cao.

Vi Cong ty khong c6 cdc trang thiét bi kiém tra hién dai, nén khé
dam bdo do thing ding va déng tam ciia cong trinh. Mat khic, cong viéc
trugt lai khong thudng xuyén, nén Cong ty phéi da dang ho4 cong viéc dé
ton tal.

Hinh 3-66. Hinh vé mé td két cal ciia hé cop pha trugt dwoe ldp dyng cho thi céng
Xi-10 tron va xi-16 chir nhat

IL. DAC PIEM CUA CONG NGHE THI CONG SUDUNG COP PHA TRUOT

Phuong phép thi céng sir dung cong nghé c6p pha truot la mot
phuong phap dugc thuc hién theo mot quy trinh cong nghé rét chat ché va
c6 16 chifc cao, thé hién ddy di va 16 nét cdc dic trung ciia phuong phap
thi cong theo day chuyén trong xay dung.
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Hinh 3-67. Céc cong trinh dicoc xay dung theo céng nghé
thi cong cop pha truot

Str dung c6p pha trugt dat duoc hiéu qua cao theo xu hudng cong
nghiép hod, bdi vi n6 da té chirc duge day chuyén lién hoan toc do cao,
tuong tu nhu day chuyén cong nghe trong cdc phan xuong cua nha may.

C6p pha truot la loai c6p pha di chuyén lén cao. Dac trung co ban
ctia c6p pha loai nay la viéc nang chuyén c6p pha dugc ti¢n hanh lién tuc
trong su6l qud trinh dé be tong cho dén hét chicu cao cong trinh. Thi
cong sir dung cSp pha trugt khong cho phép sir dung dong thoi vai bat ky
mot loai vin khuon c6 dinh hay luan lum no khic.

Viéc lip dung c6t thép trong c¢8p pha truot va viéc dé bé tong két
ciu duoc tién hanh lién tuc dong thdi véi viée trugt cua cop pha. Chiéu
cao clia cdc tdm cOp pha trugt thudng chi tir 1,0-1,2m. He cdp pha nay ké
c4 sin cong tac dugc ty vao chinh két cdu ctia cong trinh dé tu nang lén.

Céc két ciu duoc 4p dung dé thi cong bing c6p pha truot cd thé la
céc loai thap cao, 6ng khéi, xi-10, tudng, vdch cing 161 cau thang, cot.
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Trong qua trinh thi céng theo phuong phép nay yéu cdu phai dé be
tong lién tuc dé khong c6 mach ngimg, do d6 cong tic c6t thép phai ti€n
hanh déng b6 kip thdi; c6p pha truot lién tuc khéng dugc gidn doan. Vi
the viéc t6 chic lao dong trén hién trudng phai rdt khoa hoc va chinh x4c
d61 v6i méi bd phén ciing nhur toan bo qud trinh thi cong.

C6p pha truot 1a mét thi€t bi hoan chinh, c4u tric phitc tap, khi truot
phai tuan thi nghiém ngat t6c do nang dé dim bao cho bé téng thuc hién
qud trinh dong cing trong van khuén theo yéu cdu quy dinh, khong dé
cho be tong bi tach 16p déng thai cling khong dugc dé bé tong sut xuéng
gdy nguy hai va phd hong cong trinh. Tuy c6 nhiing ddi hoi vé k¥ thuat va
16 chiic cao nhu vay nhung do phuong phép thi céng nay tiét kiem duoc
rat nhi€u gian gido va van khuon, cot chdng nén céng nghé nay da duoc
sir dyung rong réi trong rat nhiéu linh vire clia nganh x4y dung & khip moi
chau luc.

1L THIET BI CUA COP PHA TRUOT
Thi€t bi c6p pha trugt bao gém 3 bo phan chi yéu:
(1) Céc tdm c6p pha trugt trong va ngoii;
(2) Hé th6ng san nang.
(3) He thong nang truot: khung kich, thanh tru kich va kich.
Mang c6p pha truot cé chiéu cao khéng 16n, thong thuong 1a tir 1,0

dén 1,2 m cd biét c6 thé dén 2m. C6p pha dugc ghép bao quanh bé mat
két cau trén toan bo tiét dién ngang cua cong trinh.

Khung kich dugc lam bang g6 hay kim loai. N6 c6 nhiém vu lién
két giir cho céc tdm c6p pha ép sdt vao két c4u va khong bi bién dang khi
co luc x6 ngang. Khung kich c6 dang hinh chir [1. Khi khung kich duge
nang lén s& kéo theo cic mang c6p pha trugt. Khodng cich cic khung
kich xéc dinh theo tinh todn nhung thudng 12 khoang 1,5 dén 2,0m.

Hé khung kich c6 nhiém vu ti€p nhén toan b céc tai trong clia cép
pha, kich, san néng, cdc tdi trong cha vita bé tong va céc tdi trong trong
qua trinh thi cong. Thanh try kich lam nhiém vy ty kich va ti€p nhan toin
bo tdi trong tdc dong tir khung kich va truyén luc xudng két cau bé tong.
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Thanh tru kich 1am bang thép kich thudc thudng la ¢ 25+50mm co
thé dai d&€n 6m mot ddu dugc chén sau ngédm chat trong beé t6ng, dau kia
xuyén qua 16 ty kich. Thanh try kich ¢6 thé nim lai hoac it ra khoi ket

c4u sau khi thi cong.

Hé th6ng nang thong thudng hién nay 1a kich thuy Iyc. Nho ép luc
d4u kich nang dua toan bd két cdu cdp pha va san nang truot 1én trén doc
theo c4c thanh tru kich.
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Hinh 3-68. So dd két cdu cop pha tricot.

1. Tdm c6p pha truot: 2. Khung kich; 3. Co cau nang kich;

4. Thanh tru kich; 5. San thao tdc trong; 6. San thao tdc ngoai;
7. San treo trong; 8. San treo ngodi; 9. L6 chira dé thi cong san;
10. L5 cira s6 hoac cira di.

Hé thong san nang ding dé thuc hién céc thao tac trong qué trinh
thi cong. N6 thudng dugc b tri & 2 cao trinh: Cao trinh trén lién két truc
ti€p vao mang cdp pha va dugc goi la san thao tdc; con cao trinh dudi
duoc lién két v6i san thao tdc trén bdi xich hodc day treo va goi 12 san
treo. San thao tic dung dé chia vat liéu, 1dp dung cdt thép, van chuyén va
d3 beé tong, 1ap khuon cira hodc dich chuyén c6p pha néu cén; cdn san
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treo thi ding d€ kiém tra chat lugng bé tong, hoan thién mat ngoai va
théo do hop khuoén céc 16 néu c6 (hinh 3-68).

O Lién Xo, nguoi ta da sir dung loai c6p pha truot cai tién khéng
can dung dén thanh try kich dé thi cong céc cong trinh x4y dung.

Nguyén ly cua phuong phdp nay la sir dung cdc co cau lao nén luc
dap ma sdt vdo chinh bé mat bé tong da ninh két clia cong trinh théng qua
cac ma gude (hinh 3-69). Hoat dong theo nguyén ly nay yéu cau cic
khung phai lién két cimg véi nhau va phai c6 mot khodng céch nhét dinh
50 vGi mép tudng dé dam bao hoat dong dé dang cua co cdu ning nay,
dong thoi khong gay nén hir hong va bién dang do m4 guéc ty lén mat bé
tong vira dong keét.
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Hinh 3-69. Cop pha trugt khong ding thanh try kich,

1. Tru gia cudng ciia san va c6p pha; 2. San thao téc: 3. Lan can bdo vé;
4. Ddm treo: 5. Tdm c6p pha: 6. Truc vit nang: 7. Dong co nang:

8. Khung dd trén; 9. Khung d& dudi; 10, Tam g6i dém: 11. Tay don;
12. Bo phan dém dan héi: 13. T4m ciing.

IV. TINH TOAN VAN KHUON TRUGT

1. Tinh toan chi¢u day téi thi€u ciia két cau khi sir dung phuong phap
thi cong bing cép pha truot.
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Thi céng theo phuong phép sut dung cdp pha truot thi trong qué
trinh trugt sé xudt hién luc ma sdt giira thanh c6p pha va bé tong. Do 16n
cua luc ma sat phu thudc chi yéu vao vat liéu lam mat c6p pha va do dinh
bam clia vita bé tong lén bé mat van.

Theo tinh todn thi luc ma sat nay co tri s6 ¥l
Ién hon nhiéu trong luong cua toan hé cp pha, *—I‘"rﬁ ;
vi vidy mot van dé rit quan trong ctia cong nghé % | B F I i
thi cong cop pha truot 14 phai khic phuc luc can H _L ¢ F' "
ma s4t nay. Su pha huy cua bé tong trong cop - EJ.‘?I b d
pha truot c6 thé xay ra tai tiét dién bat ky nao Jﬁ-‘;ji A p
khi c6 xuét hién luc ma sat F. Luc ma sdt nay c6 o
xu hudng nang biit bé tong lén va néu cb gid tri gl H
16n hon so véi trong luong bé tong thi bé tong s& '™ 7 i KN 'E"'“"'
bi kéo lén gay mit ngang (hinh 3-70). il

Trong thuc t€ c6p pha thudng c6 ciu tao do ~E.‘ ol

vit hinh con nén su phd huy cua bé tong thudng
chi xdy ra & cho 6 khe hd gilta bé tong va van o0 3 70 vinh hoa
khuén tai mat cit [-1, luc ma sdt chi xudt hi€n 4, vice tinh todn chiéu
doan phia trén mat cét I-L. - day d,,,

Muén cho bé tong khong bi niit ngang tic
1a trong luong bé tong G cdn phai da 16n dé thang dugc luc ma sat F.

Trong lugng bé tong lai phu thuoc chi yéu vao chiéu day két cau,
do dé néu twdng d6 bé tong cang day thi xdc sudt phd hoai do nit ngang
cang it. Nguyén nhan chi yéu cta hién tuong nay I3 do bé téng méi dé
cdn chua du kha nang chiu kéo va su dinh két chia bé tong va thép chua
hinh thanh. D€ bé téng maéi dé khéng bi ning kéo lén theo cp pha cén
phai dam bao diéu kién G > 2F.

Dé nghién citu k§ hon, hdy 1am vi du tinh todn moét doan c6p pha
tudng ¢6 chiéu dai 1m, pham vi xuat hién luc ma sat F c6 chiéu cao la h,
dung trong cua bé tong la y,, chiéu day cua tudng la d, ta cé:

G = y,hd = 2400 hd (daN)
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Nhur trén da trinh bay luc ma sit giy niit ngang xudt hién & noi tiét
dién hodc sy [am viéc bi gidm yéu nai ¢6 luc dinh 16n, do d6 bét déng thic G

> 2F c6 thé quan niém theo 2 c4ch:
(1) C6 thé coi h 1a chiéu cao xuét hién luc ma sét;
(2) C6 thé coi h 12 chiéu day 16p d6 bé tong trén cling.
+ Theo quan niém thif nhét (tinh todn d6i véi van khuén thép):

Luc ma s4t giifa van khuon thép va bé tong la 1,5 + 3 kN/m?

Ta c6: 2400.h.d 22.150.h
d20,125m
Nhu vay chiéu ddy t6i thiéu d,,, > 12cm
+ Theo quan niém thit hai: Luc ma st F phu thudc vao luc déy
ngang cua vira bé tong lén thanh c6p pha truot:

2
F=fP= f[Y—h—J
2

Giai ra ta c6 : y hd > y,fh?
d > fh (cm)
Ta c6 quan hé giita d,, (chiéu day t6i thiéu cia két c4u) véi h
(chiéu ddy 16p d6 bé téng) va (hé s6 ma sat) f nhu sau:

h (cm) f d, (cm)
0,6 12
20
04 8
0,6 18
30
0,4 12
0,37 11,1
30
0,83 26

Trong thuc t€ d9 day t6i thi€u cla tudng khong chi phu thudc vao
dung trong ctia bé tong, hé s6 ma sit ciia van khuon va chiéu day 16p dé
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ma né con phu thudc vao nhiét d6 khéng khi, moi trudng, thanh phin cép
phdi bé tong. :

Pé dam bao an toan thudng ngudi ta 14y d,;, l6n hon 12cm.

Thi du: Theo quy pham Lién X6 (c@i) trong céc ket céu bé tong cot
thép thong thudng néu tinh todn d;, = 12cm ngudi ta thuong ldy d 2
15cm, & Ditc quy dinh d,,;, 2 14cm. Trung Quéc dy,i, 2 15cm.

Tuy nhién néu 4p dung nhing bién phap dac biét trong thi cong thi
ciing c6 thé 1am méng hon. Vi du: & Anh xay dung than thap nudc chiéu
day 10cm; hay & Phap xay dung xi-16 chiéu day 9cm bing van khuén trugt.

Trudng hop tinh todn d6i véi cot hodc céc loai cdu kién khac thi
ciing c6 thé ding nhimg cong thic trén dé xédc dinh kich thude t6i thiéu cha
tiét dién.

Vi du: d6i véi cot hinh vudng axa.

G = a”.h.2400

F = f.4a.h = 150.4a.h = 600a.h
Diéu kién: G=F
Tirdé rit ra : >0,25m

D6i voi tiét dien hinh chir nhat axb:
G = a.b.h.2400
F = 150.2(a+b).h
ab
2(a+b)

Rit ra: >0,0625

Theo Rumania va Trung Quéc kich thudc t6i thi€u cla cot thi cong
bing c&p pha trugt khong nén 14y nhé hon 30cm.

2. Céc tai trong tac dung lén hé cop pha truot:

Téi trong tic dung 1én hé cdp pha truot thé hién trong bang sau:

251



Tai trong tdc dung lén hé cop pha trugt

1 2 3

Téi trong thuong | Trong lugng ban than cc bo phén tinh todn

xuyén (tdi trong | - Trong luong ban than céc bo phan va chi tiét ma

bin than) céc bo phan tinh todn trén phai mang.
% Hoat tai tinh | . Ap lyc ngang ciia vira be téng khi d6 va dam.
B todn (dai han) - Luc ma sét giit bé tong va cép pha
85 - Tai trong do ngudi va dung cu..
g - Tai trong vat liéu.
i - Tai trong mdy méc thiét bj.

Tai trong b6 | - Tai trong phan bé tap trung ciia ngudi.

sung (ngin han) | - T3 trong phén b6 tap trung vat liu.

- Tdi trong dong khi béc xép vat ligu.

Tai trong ngdu | - Tai trong gi6.
£ nhién - Luc dinh gilra bé t6ng va c6p pha (phét sinh do
2 ngimg truot).
5 - Phén lyc ma sit tang thém (phat sinh do cac
Ngﬁ hién tuong hu hong). |
8 - Tai trong sinh ra do kich bj hur hong (truot kich).
g, :
.= | Tii trong dic |- Tai trong sinh ra do mét b6 phan kich bi hu
& | biét nguy hiém hong.

- Hai kich lién nhau bj hu hong.

a. Tinh todn dp luc ngang ciia vita bé tong lén cép pha:

Viéc tinh todn dai luong ndy rat phic tap bdi né phu thude vao rit

nhiéu yéu 16 nhu:
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+ Toc do truot.

+ D0 linh dong va nhiét do cha vira bé téng.

+ Chiéu ddy ctia méi 16p dé.

+ Phuong phdp ddm bé téng.

+ Chi€u cao cha phén bé tong dugc ép giif trong c6p pha.




+ Loai xi mang va thai gian dong két cia vira Xi mang.

+ Chiéu day két cau.

Tuy theo mdi loai cong trinh, mdi loai c6p pha va timng giai doan thi
cong nhitng yéu t6 trén thay déi trong mét pham vi khd rdng nén viéc xac
dinh chinh xéc gid tri nay rat khé khan.

Trén thé gidi ngudi ta da 4p dung mot s6 cdch tinh todn sau day dé
xédc dinh dp luc ngang cua via bé tong lén van khuon truot.

(1) Theo Nenning

Luc ddy ngang cia bé tong nhio 1én c6p pha khi bat dau truot c6
dang hinh parabol.

Ap luc ngang 16i da hay con goi la 4p luc ngang don vi I6n nhat:

Pinex = 550 daN/m?
Luc ddy ngang téng cong :
2 2 2 —2
P, = g'fa = -3-): 2400x0,5 =400 daN/m

Trong dé

v: dung trong cua bé tong da duoc dam chat (y = 2400 kg/m’)

a= V.t (m) - chiéu cao clia phin bé tong dang dong keét.

V - 16¢ do truot.

t - thoi gian dong két ctia bé tong.

Néu tinh todn vdi chiéu cao do bé tong binh thuong 1a 0,08m thi ta
& ¢6 luc day ngang tong cong: ,

P, = 320 daN/m

- Hé s6 ma sat giira bé tong va cop pha gb la f = 0,6 lic d6 luc ma

sat d6i vdi cop pha gb: |
F =0,6x320 = 192 daN/m

- Hé s6 ma sat giita bé tong va cop pha thép la f = 0,37 + 0,83

(trudng hop cop pha dinh bim bén). Lic d6 luc ma sét s€ vao khoang:
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F =119 +257 daN/m

Trong qué trinh dang truot lic nay dp luc ngang tic dung & do
cao 60cm tir b€ mat bé tong (hinh 3-71b) véi 4p luc ngang don vi
16n nhét p = 330 daN/m?. Luc ddy téng cong: P, = 132 daN/m
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Hinh 3-71. Biéu d6 dp luc ngang cia vita bé tong lén cop pha triot
va luc tac dung lén khung kich
- Biéu dé dp lyc ngang ciia vita bé t6ng lén cop pha truot hink 3-71.

a) Giai doan bai ddu tritot theo Nenning,

b) Giai doan dang tricot theo Nenning,

¢) Biéu dé dp liyrc ngang clia vita bé 16ng theo T. Dinesco,

d) S¢ do cac loai lc tac dung lén khung kich trong qud trinh truor;
N;, N,: phén luc nep trén cua cop pha; Ny, N,: phan luc nep duéi clia cép pha;
H,: phan luc ngang nep trén clia c6p pha; H,: phan luc ngang nep duéi clia
c6p pha; T, T,: Phan lyc clia san cong téc ngoai; F: luc ma sét giita vén
khudn va bé téng khi truot; P: luc nang cla kich.

Luc ma sat doi véi c6p pha g0 : F = 80 daN/m
Luc ma sat d6i véi cop pha thép: F = 50 + 110 daN/m
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K&t qué tinh todn theo biéu d6 dp luc ctia Nenning cho ta thdy luc
ma sat 16n nhat trong c6p pha trugt xdy ra khi luc ma sat gilfa bé tong va
vin khuon c6 tri s6 16n g4p trén hai 1dn rudi so véi khi dang truot.

(2) Theo nghién citu ciia Romania va Céng hod dan chu Ditc:

Ap luc ngang clia bé tong khi ddm rung thay déi theo dang dudng
cong, phdn trén tring v6i 4p luc thuy tinh, gi4 tri 16n nhat cdch mat bé
tong 12 1/3 chiéu cao 16p d6. Khi tinh todn bi€u dé dugc quy vé dang hinh
thang. Theo Dinescu, thi:

+ Ap luc thuy tinh & vi tri 13]-; 1a Pa. = 800 h daN/m?*;
+ Ap luc t6i da : P, = 1,25Pa = 1000h daN/m’;

+ Luc ddy ngang t1dng cong:

P, =-2—P h=-2-1000h2daN/m
H 3 max 3

Luc ma sét F=1fP, = 2%@1112 daN/m

(3) Xdc dinh dp héc ngang ciia vita bé tong theo tiéu chudn My:
Cong thifc tinh toan:
P = 48802V _ daN/m?
32+1,8T
Trong d6: V - chiéu cao d6 bé tong trong | gio hay toc do truot m/h;
T - nhiét d6 cha vita bé tong trong cOp pha truot.

Céng thiic trén duge xay dung v6i gid thiét c6p pha trugt ¢ chiéu
cao la 1,05 + 1,35m; chiéu day clia mbi 16p dé tir 15 + 25cm va didm bang
dam chin dong.

Cong thiic trén c6 ¥ nghia thyc tién vi da xét dén yéu t6 thay ddi 1a
t6c d6 dé bé tong va nhiét do clia vita trong cop pha.
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(4) Xdc dinh dp luc ngang theo Quy pham ciia Lién X6 cii:

Khi tinh todn d6i véi c6p pha truot & Lién x6 ding cong thirc:
p=y.h = 2400.0,5 = 1200 daN/m’

va V=0,5m/h

dodé P, =2400x %(PH = p%) =300 daN/m

Trong tinh todn trén chua ké dén tii trong dong do ddm rung hay dé
bé tong vao c6p pha. Do vy néu d bing ben c6 dung tich 0,20m* thi 4p
luc ngang s€ 1a P = 1400 daN/m”’ va luc ddy téng cong: P, = 500 daN/m:
Neéu d6 bang mdy bom thi: p = 1600 daN/m? va Py, = 700 daN/m>.

Luc ma sét tinh theo hé s6 s& c6 gia trj trong khoang tir 190-415 daN/m

Néu 14y trung binh s& 12 300 daN/m.

(5) Xdc dinh dp Ic ngang theo quy pham GBI cia Trung Quéc
(hinh 3-72)

'\-n..."

J
_4—"/)

| 064T/m* |

0,6h
48cm

y=u,

H=0,8m

P,,:SOO— 600dA/m

Hinh 3-72. Sir phdn bo'dp lwe ngang ciia vita bé téng lén cop pha truot

Theo quy pham GBIJ su phan b6 4p luc ngang cua vira bé tong 1én cop
pha truot c6 dang gan gidng dp luc clia Dinescu. Ap luc dugc tinh & giai doan
bat ddu truot v6i h = 80cm. Diém téc dung ctia hop luc tai vi tri 0,6h = 48cm
tir mat bé tong dé. Ap luc ngang 16i da: Py = 500 dén 600 daN/m.
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NGu xét dén céc tai trong do d8 bé tong bing ong vdi voi, bing méy
bom bé téng hodc ben ¢6 dung tich V <0,2m" thi thudng diing cong thic:
P, = 700 + 800 daN/m
Luc ma st giGia cop pha thép va hé tong 14y theo quy dinh la:

F =150 + 300 daN/m

Con néu tinh theo cong thiic hé s6 ma sat ta s€ co:

V6i f = 0,38 thi F = 190+228 daN/m (D6i v6i ¢p pha thép sach);

Véi £ = 0,83 thi F = 415+498 daN/m (D6i v6i cop pha thép dinh ban);

Vi f = 0,60 thi F = 300+360 daN/m (D6i véi cOp pha gb).

3. Su dinh bam, phan 16p va déng rin cia bé tong trong cop pha truot.

Dic diém cha cong nghé thi cong c6p pha truot la viéc nang tich
¢op pha duogc tién hanh lién tuc va thudng xuyén. Bé tong duoc ép giu
trong c6p pha thudng bing 0,6 + 0,8 chiéu cao clia tim c6p pha trugt tirc
I khoi luong do bé tong khoang tr 4 + 8 gid.

Pé dam bao viéc nang truot dé dang, ngudi ta cdu tao cdc tdm cOp
pha truot ¢6 mot géc nho.

Khi nang ¢6p pha lién tuc véi t6c do 12 + 15cm/h vira bé tong do sé
0om 4 16p c6 su dong két khic nhau (hinh 2.73):

+ Lap I: D6 1a I6p vita bé tong deo moi do (bé tong tuoi) duoc bdm
dinh chat viio van thanh. Luc dinh bdm gitta vdn thanh va 16p bé tong nay
khi 16n. Khi nang cop pha thi 16p bé tong gidp véi vin thanh c6 the bi ddy
truot lén trén. Su truot nay phu thudce vao luc ma sat cia khoi bé tong vai
thanh vich. Mit ngodi bé toéng ché tiép xic v6i van thanh la I6p mang vira
xi mang ¢6 lan bot khi.

+ L6p thi I1: Sau khi dd d6 bé tong dugc tir 3-4 gid su liép xuc giira
vén thanh va 16p vira bé tong di bi pha vd do cop pha da truot qua va vira
bé tong da bit dau dong két nén thé tich bi co lai, ldc nay vira bé tong c6
tinh dan héi déo. Do chiu trong luong ctia 16p I nén xudng nén I6p nay bi
phinh ra chén ép vao thanh vin khudn lam xudt hi¢n luc ma st ngoal (ma
sa1 kho) gay cdn tro nhiéu cho viéc nang cop pha.
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Hinh 2.73. Trang thdi dong két ctia bé tong trong thi cong cép pha truot.
1. Bé tong tuoi; Il. Bé téng dang ninh két; Ill. Bé téng da dong két xong;
IV. Bé tong ra khdi cop pha trugt tiép tuc déng ran

+ Lép thi III: & 16p nay hoan toan khong c6 su ti€p xic giita vin
thanh va bé tong do bé tong di ninh két xong va do c6p pha cé c4u tao
hinh c6n vat vi th€ giita c6p pha va bé tdng di tao ra khe hd. Vin thanh
lic nay chi la d€ béo vé bé tdng ngin nglra cic tic dong clia méi trudng
xung quanh anh hudng dén su dong két va phat trién clia cudng do bé
tong ciing nhu cdc tdc dong co hoc ngiu nhién khéc.

+ Ldép thi 1V: 1a 16p bé téng da ra khoi c6p pha truot cudng d6 bé
tong da dat tir 4 + 8 daN/cm® N6 hoan toan di kha nang ty mang duoc
trong lwong bé tong O phia trén va di kha nang giir cho thanh tru kich 1am
viéc binh thuong khong bi bién dang. Bé tong & I10p nay cin phai duogc
bio dudng theo ché do nhiét 4m thich hop.

4. Yéu cau cuong do bé tong khi ra khoi cép pha trugt

Diéu kién dong cimg cla bé téng dé trong c6p pha trugt ciing nhu
su phat trién cudng d6 cha né khic véi cac diéu kién thong thudng. Mubn
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bé tong khi ra khoi cop pha trwot ma vin giit 6n dinh duoc vé hinh ding
va giif chat dugc thanh tru kich thi yéu cdu bé tong phai dat dugc mot
cudng do nhat dinh tic cling c6 nghia la bé tong phai c6 dugc mot thoi
gian dong két nhit dinh.

Cudng do phat trién cha bé 1ong phu thudc vao su doéng keét clia xi
mang, nhiét do moi trudng, diéu kién bio dudng va cac yéu to vé thién
nhién khac. Theo nhiéu nghién ctu clia nudc ngoai d6i véi viing khi hau
néng, bé tong dat cudng d6 5 daN/cm® vao khoang tir 4-6 gid. Trong diéu
kién khi hau néng 4m clia nudc ta su phat trién cudng do bé tong trong
nhitng gi® ddu tién thuan loi hon. Theo TCVN5592/1991 nghién clu vé
biao dudng 4m tu nhién cho bé tong nang thi thon gian dé bé tong dat dugc
cudng do 5 daN/ecm® 1a khodng 2,5 + 5 gi® vao mua he.

Pé beé tong c6 thé ra khéi duge van khuon thi yeu cdu dau tién la n6
phai chiu dugc tai trong ban than cta chinh né (R, 2 0,025 daN/cm?),
déng thdi phai giir chat duge thanh try kich va chiu dugc céc anh huong
khéc ctia thoi tiét khi hau va diéu kién thi cong.

- Theo Quy pham GBJ 113-87 thi cudng d0 b tong ra khoi van khudn
nén khong ché trong pham vi 3-4 daN/em® (t6i da c6 thé 1a 4-8 daN/cm?)

- Theo tai liéu cia Rumania bé tong trong cp pha truot cén c6 thoi
gian dong két ban ddu khoéng 1,5 + 2h va ket thiic cham nh4t khoéng qué
4 = 6 h sau khi tron, vé mat cudng d6 yéu céu phai phat trién nhanh trong
nhimg gio ddu dé co thé dat 1,5 + 2 daN/cm? trong thoi gian tir 4 + 8 gid
sau khi do beé tong.

Bé tong ra khoi van khuén thudng sau 1 dén 2 h ké tir lic bat ddu
déng két day cling chinh la thai diém sép két thic qué trinh dong keét cua
bé tong.

- 3 Lién X0 cii xi mang sit dung trong thi cong cOp pha trugt
thuding cé thdi gian dong két tir 3 dén 6 h.

Viéc bio dudng ban ddu ddi véi ving khi hau nong s& két thic khi
cudng do ctia bé tong R, dat 5 daN/em®,
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5. Tinh toin téc do truot

Dac diém ciia phuong phép thi cong cong trinh bing c6p pha truot la
toc do thi cong nhanh va két cau bé t6ng dugc nang din lén cao theo mic
do truot clia c6p pha. T6c d6 nang lén dé goi la téc do truot (tinh theo cm/h
hodc m/ngay) hoic ciing ¢4 thé got 1a t6c d6 nang c6p pha (cm/h).

Dé ha thap gid thanh cong trinh, nang cao chat luong va thuan loi
trong thi cong thi cdp pha trugt cin phéi dugc nang lén véi mot 1o¢ do
tinh todn t6i wu. T6¢ dd d6 gan véi toc do trugt cho phép Ion nhat (V,,,.)
dugc tinh todn dua theo su dong két clia bé tong phd hop véi loai xi mang
st dung va nhiét do moi trudng khong khi (thuc chat 13 nhiét do cia vira
bé 16ng liic d6).

T6c do trugt con phu thuge vao ti€n do thi cong, cac diéu kién cung
ung vat liéu va nhan luc. Téc do truot cin duoge tinh todn va lwa chon la
I6n nhét trong kha nang cho phép. Xac dinh téc d¢ truot 1i yéu 16 quan
trong quyét dinh hiéu qua ciia ca hé théng cling nhu tinh hop ly. tinh kinh
1€ trong qud trinh thuc hién cong viéc thi cong trén hién trudng.

Nhu ta di bi€t khi néng truot vdi t6c dd nho hon 16¢ do cin thiél thi
khong nhitng 1am mat tinh chét lién khéi clia cong trinh ma con lam tang
thém luc ma sdt, luc dinh giita bé tong va vin khuon. Néu nang van
khuon Ién khi ma vang trén bé tong da bi ciing thi sé gay nén cac khuyél
14t, cic vét nit ngang va khé hudng cho c6p pha truot tién theo chiéu
thang ding, do d6 c6 thé giy nén nhiing su c§ lam hu hong tham chi phi
huy két cau bé tong.

Theo quan diém ciia k§ su T. DINESCU tinh todn 16¢ do truot phai
dua trén cic yéu t0:

- Kha nang t6 chifc thi cong trén hién trudng;

- Thoi gian dong két clia vira bé 16ng;

- Khong ché theo kha nang chiu luc ctia thanh tru kich;

-On dinh 16ng thé cta cong trinh trong qud trinh thi cong.

a. To chitc thi cong trén hién truong

Vé nguyén tic trong thi cong ¢op pha truot doi hoi phdi 18 chiic rt
khoa hoc, dong bé va nhip nhang tat ci cdc qua trinh, khong cho phép ba
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ky mot su mét can dGi nao. Phai tinh todn dé lya chon trang thiét bi van
chuyén, yéu ciu nhan luc vat tw, thanh phén doi 6 cong nhan..., ddp tng
ddy du kip thoi va chinh xéc.

Té6c d6 truct tinh todn phai thich ng véi kha nang va téc do dé be
tong thyc t& clia cong trudng.

Trong thi cong cop pha trugt ngudi ta cho phép du tro s6 luong
phuong tién vat e ky thudt, vat liéu, nhan luc... ting 1,3 lan so vdi yéu
cau cua téc db truot trung binh cho phép.

b. Téc do truot phai duoc khong ché theo thoi gian dong két cuia vita bé tong

Bé tong trong cop pha truot khi tach ra & khoang 2/3 chiéu cao clia
c6p pha phai cé dii cudng do theo quy dinh. Néu truot qud nhanh thi thoi
gian dong rin clia bé t6ng trong c6p pha qua it, vi vay bé téng ra khdi cop
pha cudng do sé thap. Do d6 t6c dd truot khéng ché theo cudng do bé
tong ra ngodi c6p pha cing chinh 1a téc do khong ché theo thoi gian dong
k€1 cla vira bé 1ong dugc xéc dinh theo cong thic:

V=V =—"272 (m/h)

Trong do:

V.. - 16C do treot 16n nhat cho phép;

H - chiéu cao clia c6p pha trugt (cm);

h - chiéu day clia méi |6p dd bé tong (cm);

a - khoang cdch tir mat bé tong dé ddy dén mép trén cua cop
pha (5-10cm); :

T - thoi gian cin thiét dé be tong c6 thé truot ra khoi c6p pha (h).

Trong trudng hop thong thudng chiéu cao clia cop pha trugt la
1,20m mdi 14n d8 bé tong 1 15-20cm mot 16p, ta s€ co:

vV = 9585 (cm/h)
T

max

Béing sau day s& cho ta m6i quan hé vé nhiét do khi tri, thoi gian
can thiét cho su dong ciing cha bé tong va toc do trugt cho phép.
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Moi quan hé giira nhiét do, thoi gian dong citng ciia bé tong

va toc do trugt cho phép
Doi véi xi mang P.400
Nhiét d¢ khong khi °C
T (giv) V,., (cm/h)

5 120- 14 79-6,2
10 9.0-11 103-7.7

! 15 7.0-84 | 13.3 - 10.1
20 5.7-70 16.6 - 12,1

c. Toc do truor phdi duoc khong ché theo khd ndang chiu luc cua thanh
tru kich

Tinh rodn t6¢ dé trugt phai dam bao dé thanh tru kich 1am viec
khong vuot qua kha nang chiu luc cua né. tic la phai tinh 10dn dé ngan
nglfa su mat 6n dinh ctia thanh try kich khi nang truot. Kha nang chiu Juc
cua thanh try kich lién quan dén do dong ciing cia bé 16ng. d6 manh cia
thanh tru kich, cdch lién két ¢ dinh 16ng thé ctia toan hé

Téc do trugt duoc xac dinh cu thé nhu sau:

- Néu xé1 thay thanh tru kich khong c6 kha nang mat én dinh thi 16¢
do truot V (m/h), dugc xdc dinh theo diéu kién khéng ché cla cuong do
bé 1ong ra khoi van khuén, tic 1a:

_H-h-a
max T
- Trudng hop thanh tru kich chiu nén c6 khd nang mat én dinh thi

t6c do truot V (m/h) phai duoc tinh todn khong ché theo khé nang chiu
luc c6 xét dén 6n dinh clia thanh tru kich:

V=V (cm/h)

10,5 0.6
+

TVvKP T

V=

Trong do:

P - 1ai trong tdc déng 1én moi thanh tru kich (kN):
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T - thoi gian cdn thiét dé be tong c6 thé dat dugc cudng do 7-10
daN/cm? trong diéu kién thoi tiét trung binh cla ca lam viée duoc Xéc
dinh theo thuc nghiém;

- Heé s6 an toan (k = 2).

Néu cudng do bé tong ra khoi van khudn thap hon cudng do quy
dinh hay phan bé tong & dudi khong dat dugc yéu cdu ngdm chic d6i véi
thanh tru kich thi sau khi ra khoi van khuon bé tong s& khong gilt dugc
hinh dang ctia minh m s& bi roi dudi tac dong cua trong luong ban than
v s& 1am cho cép pha truot "trugt khong" thanh kich s& bi u6n cong va
mat on dinh.

C6 nhimg truong hgp phan thanh Kich & trong van khuo6n khéng bi
cong do luc ma sdt va cot thép gir duoc, nhung phédn bé tong phia dudi
vin khuon chua dat cudng do gir ty kich nén bi ty kich cheén ron gay
nén mat on dinh

d. Tunh toan ¢ do iruet phdi xét den su on dinh tong thé cua kél cau
cong trinh trong qud trinh thi cong.

I'rong thi cong. kKhi tinh (odn chon 16¢ do Lruot phai chd y dén ca 2
11 80 16¢ do truot cho phép Lom nhét va 16c do truot cho phép nho nhat.

_ Toc 4o truot cho phep lon nhat xac dinh wr dieu kién khong ché
cuomg do bé 1ong khi ra kKhoy van khuon

- Tée do truot cho phép nho nhat khong che theo diéu kién dé be
1ong khong bi dinh bam vao cop pha truot. Téc d6 V., 12 16¢ 4O phai dam
bao dé néu khi nhiét do 1 < 15"C phar thuc hién duoc 2 lan nang trong
mot gidr va khi t 2 15"C phai dat duoc 3 lan nang trong mot gid. Nang
trugt ¢6p pha véi 16¢ do nho hon V,,, 1a khong dugc phép trong bat k¥
trudmg hop nao. Theo tinh todn 16¢ 46 V,,,, 12 Sem/h: & Lién xo quy dinh |4y
V = 8&cm/h: ¢ Dic thi lay V,,,, = 15cm/h khi nhiét do khong khit= 15°C.

Tac do wruot 161 da vé mat ly thuyét c6 thé dat 16i 100cm/h song,
thuc & vi con phai dat c6t thép va lam mot s6 cong viéc khac cho nén t6c do
\ruot 16i da phéi giam di nhiéu. Ky luc truot (6 da da dat duge 1a 30-35 cm/h
Wic 1a 7-9m/ngdy nhung chi d6i v6i nhiing cong trinh cé mat bang don
gian va quy mo khong 16n nhu xiclon don, try cau...
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6. Kich sir dung trong thi cong c6p pha truot.

Xu huéng chung trén thé giéi la sir dung kich c6 cong suat 16n trong
thi cong c6p pha truot (thong thuong kich tir 10 T trd Ién). Sir dung céc
ioai kich 16n nay cho phép ting khoang cich b tri khung kich tao su
thuén lgi trong viéc 16 chifc sdn xuat trén mét bang chat hep nén ning
sudt lao dong cao hon, d& dang hon trong viéc dé bé tong cling nhu lip
dit cot thép.

C6 rét nhieu loai kich ¢6 thé sir dung trong viéc thi cong cop pha truot
nhur;

- Kich thuy luc:

- Kich co dién;

- Kich ban ren;

- Kich kep;

- Kich khi nén...

Kich thuy luc. Loai kich nay kich thuéc nho nhung céng suat lai
I6n, sir dung don gian va tién lgi nén duoc ding khé pho bién, chi yéu la
kich dau. Dua trén nguyén Iy chl 1ong khong nén duoc. kich thuy luc a0
ra thiét bi dong luc ti€p xdc 61, sir dung dé dang, ¢0 the dio chiéu chuyén
dong, ngan ngira sy qud tai, dé dang b6 tri mang cung cap dau va dé dang
tu dong hod duoc hé thong.

Kich co dién thuan loi ¢ ché: nguén cung cdp don gian chuyén rat
nhanh nang luong va céc xung luc trong qud trinh van hanh nhung do
truyén dan bang dién phdi c6 mo to v hop gidm t6c nén trong luong va
kich thude cia kich 16n.

Céc loai kich kep, kich ban ren, kich vit thudng truyén din riéng ré
hogc theo ting nhém nhé, do vay c6 thé nang ha khong hoan toan théng
nhal cho tat ca cic kich trong toan heé thong, dé khac phuc hién tugng trén
nguoi ta thudng trang bi thém hé thong theo doi, tw di€u chinh miic thing
bang cho hé théng kich.

Kich khi nén la mot loai kich méi duge dua vao sir dung. Hé théng
truyén dén sir dung khi nén khong phu thugc vao nhiét do khong khi mai
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trudng va khong gdy xung luc lam anh hudng dén thiét bi may mdc.
Nhung do két cdu phiic tap, ché néi phéi that kin khit va kh6 bao duGng
boi tron thiét bi nén ciing chua dugc pho bién rong rai.

a. Thanh tru kich (Ty kich)

1. Quy cdch cdu tao cua thanh tru kich:

Chiic ning chia thanh tru kich 12 nhan va truyén toan b tai trong cla
hé c6p pha trugt xudng phdn tudng bé tong da dong ciing va chinh tudng
ndy s& gitt cho thanh tru kich khong bi chuyén dich hodc bién dang khi bi
uon doc.

Thanh tru kich thudng lam bing thép trdon tron. Dudng kinh cta
thanh tru kich thong thudng 1a ¢ 25 + ¢32mm cé biét c6 khi dén S0mm.

Chiéu dai clia thanh tru kich thuong 14y bang 1; 1/2; 1/3 chiéu dai
thanh thép, phd bién Ia tir 2,5 + 4m, d6i khi ngudi ta ciing dung loai c6 chiéu
dai 1 = 5m. Can chu ¥ 1a nhiing thanh tru kich dau tién phai c6 chiéu dai khéc
nhau dé dam bdo s6 mdi ndi trén mot mat cat ngang phai < 25% theo quy
dinh. N6i chung ngudi ta hay sir dung thép cé cudng do cao, thép kéo
ngudi (= 4000 daN/cm?) d€ ché tao thanh tru kich.

Trude khi str dung ngudi ta phai kiém tra chdt luong céc thanh try
kich xem ¢6 bi cong, léch tam, rd, I8m... khong dé xir ly. Boi vi, nhiing
khuyét ta1 nay s& anh hudng dén su chiu luc cia h¢ thong va gay khé
khan trong qud trinh thi cong.

Luong sat thép chi phi cho thanh tru kich phéi do tinh todn. Nhiing
thong ké cho biét n6 chiém ty 1¢ khoang tir 10 + 20 kg thép cho Im® bé
tong. Lién két thanh tru kich c6 thé biang han, n6i ki€u chét mong, chot
ném, n6i van ren. Dau thanh tru kich cé loai ddu bang, ddu nhon, ddu
con, ddu vin ren (hinh 3-74).

D6 nghiéng léch dudng kinh thanh tru kich khéng cho phép 16n hon
0,5mm. Khi n&i bing ren dudng kinh ren khong nhé hon 16mm va doan
ren n6i khong duoc nho hon 20mm.
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Hinh 3-74. Lien két mor uot thanh rru kich
a Cde log moi nor chot mong, chor chém, han,; b. So dé noi thanh tru kich va cach
thite lien két, ¢ Quy dinh c¢hi 11ét néi cia Lién x6.: Doan ddu tién, doan Irung gian,
"ot van ren, moi han.
L. Thanh tru kich ¢ 25: 2. L6 ¢6 ren trong: 3. Chét ¢6 ren:
4. Poan 6ng bao diing 6ng thép din

2. Tinh toan thanh tru kich:

Tinh todn thanh tru kich chiu uén doc do luc tir kich truyén xuéng
thanh tru kich.
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Kha nang chiu lyc cta thanh tru kich phu thudc vao céic yéu to:

- Puong kinh;

- Loai thép;

- Bién phdp kep gilr ciia kich;

- Trang thai chuyén vi:

- D06 sau ngam gitr trong bé tong.

- D6 dai vuot khong cua thanh tru Kich.

Nhimg chi tiéu trén con ding dé xdc dinh chiéu dai tinh toan. do
manh va hé s6 udn doc cua thanh tru kich.

lrong thi cong ¢6 thé xdy ra 3 trudng hop d6i véi thanh tru kich
thinh 3-73)

Hinh 3-75. Traug that uon doc cua thanh tru kich

a Xé dich bén la khong 6. |, = 0.5h (ngam cd trén va dicot)

h Xé dich bén: 1, = h; ¢. Sodé tinh 1odn thiét ké cia thanh tru
kich: 1, = 0.7h (rén khop, ducr ngam)

1. Mép trén clia cp pha truot; 2. Mifc dé day BT:
3. Chiéu sau ngam git trong BT; 4. Mép dudi cla c6p pha truan.

+ Trudng hop 1: Céu tao khung kich, cdp pha ddm bao d¢ cing
khong gian, thanh tru kich duoc ngam chat vao bé tong va & vi tri dat kich
khong c6 sur xé dich coi nhu thanh try kich duge ngam chat & ca 2 ddu,
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chiéu dai tinh todn lic nay dugc tinh bang 1/2 chiéu dai vuot khong
cua thanh tru kich (I, = 0,5h).

+ Trudng hop 2: D6i v6i nhitng cong trinh ¢6 hinh thi don gian,
kich thudc ti€t dién l6n (nhw xi-l6n don ching han) khi trugt ¢6 thé xuat
hién xodn va thanh tru kich tai vi tri dat kich c6 thé bj xé dich so véi tim
tru kich da ngam trong be tong mot doan 1a Al Khi dé, do dai tinh todn s&
phai 14y bang chinh chiéu dai vugt khong ctia thanh tru kich {;=h).

+ Trudng hop 3: Thanh tru kich khong bi xé dich, c6 nghia la toan
bo hé c6p pha truot khong bi xodn nhung lien két gilta kich va thanh tru
kich khong tao thanh ngam ma c6 thé chuyén dong xoay. Liic d6, chiéu
dai tinh todn cia thanh tru kich s& 14y bing 0,7 l4n chiéu dai vuot khong
cua thanh tru kich (/, = 0.7h)

Chi€u sau d6 bé tong giir thanh tru kich phu thuée vao sur dong két
cua bé 1ong. Viing bé téng c¢é du cuong do 12 viing gan xuong phia dudi
trong cdp pha truot.

Theo cong nghé thi cong cop pha truot thi khi 1am viec o trang thdi
binh thuong wic 1a khi ma wr miéng ¢op pha tré xudng chi co mot phan
chua do be 1ong bang chiéu cao ¢lia mot Iép dé.

b. Tinh toan kha ndang chiu tai ciia thanh tru kich:

- Tinh todn theo khé nang chiu luc ciia vat liéu:

Pow=2(P, +F 5+ P) [, <mP, = mopAc,

Trong dé:

Pr.x - Kha nang chiu téi t6i da cla thanh tru kich (daN);

P, - kha ning chiu lyc cho phép clia thanh tru kich (daN):

@ - hé s6 uén doc clia thanh tru kich;

A, - ti€t dién ngang cta thanh tru kich;

o, - ng suat cho phép cla loai thép ché tao thanh tru kich;

P, - phan luc trén cta khung kich;

P, - phan luc du6i clia khung kich;
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F,.. - luc ma sdt giira bé tong va c6p pha trugt;
I - khoang céch giifa cdc thanh tru kich ¢6 thé duoc xdc dinh tr tinh

toan;
m - h¢ s6 an toan (m = 0,5 = 0,75) tinh todn c6 ké dén cic ruong

hop dac biét nguy hi€m;
- Poi vdi cac k&t cau mat bang ¢6 dang hinh vudng hay chi nhat

thi f, € 1.40m:
- Do vai cac k8t cdu mat bang cé dang hinh tron thi /, < 2.00m

a)
t.-f//’\r ':l “-% .
& . 1 N == S - —
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| 1
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=

Hinh 3-76. Thiét bi thu hoi thanh wru kich.
a Rt bang dung cu thei cong: b. Sit dung thiét bi Pf1-60

T
L
i
0
i
i
1
]

-

Ngudi ta ciing ¢6 thé chon trude 1i€t dién ctia thanh try Kich sau do
dua vio cong thitc tinh todn kha nang chiu tai dé tim ra khoang cich L1
da cua cdc thanh tru Kich:

l mq)G\AI.
<
2(P,+F,.+P))

Tinh todn lién hé 56 cudn doc ¢ cla thanh tru kich:

Pé ¢6 duge @ 1a cin biét dd manh L — ¢ = f(A)
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Trong dé:

I, - d dai tinh todn ciia thanh tru kich tuy theo diéu kién c4u tao va
1am viéc 1a c6 thé 14y bang 0,5; 0,7 hodc 1,0 chiéu dai vuot khong ciia thanh
tru Kich;

i - ban kinh quén tinh ciia thanh tru kich vi la sit tron nén i = D/4:

D - dudng kinh cta thanh tru kich.

¢. Tinh todn sé luong t6i thié¢u cia thanh tru kich:

Trong d6
L - chu vi céng trinh hodc chiéu dai tdng cong cic tuyén dat kich;
l, - khodng cdch t6i da clia thanh tru kich.

Thiét bi thu héi thanh tru kich

Chiéu cao - Ap luc
Site na Ni it ’
Thiétbi | Kich thusc ";k“)“g néng (m';g::; tram bom
¥ lrchotinn “™P (daN)

PI1-60 | 1150x140<850 | 400 20 12
HI-61 | 390x270x190 | 400 10 2.8 45

Hinh 3-77. Kich dién co DABLDDEI (M7)
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a)

o
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<o

Hinh 3-78. Qud trinh thdo ¢ép pha trugt cho cum xi-16 tron H6m.

a. Thdo dé gian d& san va ha xubng san treo; b. Thdo d ¢6p pha trong;

¢. Thio d& cop pha san treo trong va ha xudng san xi-16 o phia dudi;
d C& dinh lai khuny gid treo ngoai vao két cau xi-lo.
|. Gid chir A: 2. Khung dém ké gid bing gb: 3. Méc neo gilf;
4. Nem; 5. Dém; 6. Thanh gé 180x50mm
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Hinh 3-79. Bo tri khung kich cho thi cong khdch san MAIAMI
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Hinh 3-80. B6 tri khung kich thi céng xi-l6 ¢g6m ¢ Lién xo
va mang diéu khién thuy luc.
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Chuong V

PHUGNG PHAP THI CONG KET CAU
BE TONG COT THEP UNG SUAT TRUGC

Nhuoc diém co ban clia bé tong c6t thép thudng 12 c6 trong luong
ban than 16n va khi chiu luc xudt hién sm cic vé€t nit ngay ca khi ing
sudt con kha nho.

Su ra doi cla két cdu bé tong img luc trudc da khic phuc duge
nhugc diém nay cha bé téng cét thép théng thudng.

Nhu ching ta da biét khi sgi day thép bi kéo cang boi mot luc nao
dé thi né dan dai ra song, néu soi day thép c6 cudng d6 cang cao thi do
dan dai cba né cang l6n trude khi bi dift.

Trong bé tong c6t thép thi bé toéng va thép bim vao nhau rat chat,
khi chiu luc thi d6 dan dai cia chiing phai bang nhau. Vi th€ da tir lau
ngudi ta phai san xudt ra loai thép cudong do thap dung lam c6t thép cho
bé tong, bdi vi né€u diing loai thép cudng do cao thi dit hon ma trong thuc
t€ chang c6 loi gi hon vi khéng tan dung hét cudng do ctia né.

[. VAI NET VE LICH SU VA SUPHAT TRIEN CUA BE TONG COT THEP
UNG SUAT TRUGC & VIET NAM VA TREN THE GIOI
Lich str ctia bé tong c6t thép g suét truéc hday con rat tré, néu nhu
viéc tim ra xi mang ciach day khoang 200 nam, viéc sdng ché ra bé tong da
duoc gin 150 nim (do Monie sdng ché ra nam 1867) thi viéc sir dung két
cdu bé tong cdt thép ing suat trudc mdi chi khoang 40 nam trd lai day.
Thuc ra, nhimg nam d4u cia th€ ky XX nguoi ta da bi€t nguyén 1y
vé bé t6ng Ung sudt trdc va da thir nghiém nhung khong thanh cong. Liic
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d6 ngudi ta tao ing sudt trudc trén két cdu bé tong bang céc loai thép
thudng va thdy ring sau mot thoi gian thi hau nhu toan b (ng sudt trudc
tao ra trudc day déu bién mdt va két cdu bi phé hoai.

Thoi d6, khoa hoc x4y dung chua giai thich dugc nhing nguyén
nhan gay mé4t ting sudt trong qua trinh lam viéc cta thép va bé tong: thép
bi déin dai ra con bé t6ng thi co ngén lai.

Coéng trinh d4u tién la thanh cang béng bé tong c6t thép dng suat
trudc cho nha méi vom & Polyvestre (1924) va cho cdu vom & Plougastel
(1928). Nam 1933 va 1935 ngudi ta lam cot va céc 6ng bang bé téng cot
thép (ng sudt trude; Nam 1941 lam mot s6 ciu ¢ Luzaney; Nam 1946 lam
dudng bang clia san bay Orly & Paris.

C6 thé néi Eugene Freyssinet (1879-1962) la cha dé ra cong nghe
bé tong tng suit truéc. Khodng tir nhiing nam 1925 Freyssinet da nghién
citu van dé nay. Freyssinet 12 ngudi ddu tién giai thich su mat mat Ung
sudt va ngudi ddu tién da sir dung thép c6 cudng do6 cao trong bé t6ng ct
thép (ng sudt trudc.

Thép cudng d6 cao khong phai la dé triét tieu su mat mét ung sudl
ma 13 dé sau khi m4t Gng suét thi luc con lai vin di 16n 120 luc nén cin
thiét vinh vién trong bé tong. '

Sau Freyssinet chiing ta cé thé ké d&n Yves Guyon, Pierre Lebelle
12 nhimg nha nghién ctru thuc nghiém va ly thuy€t ciing c6 nhicu dong
g6p trong linh vuc nay.

Nuéc Phép 12 qudc gia ddu tién sau d6 1a Bi, Anh, Ditc, Thuy Sy, Ha
Lan ciing di ung dung va phét trién rong rai cong nghé nay.

Tai Lién X6, néu nam 1970 ty 1& két cdu be 1ong lng luc trudc
chiém 23% téng cu kién bé tong cot thép néi chung thi dén nam 1990
con sO nay da tang 1én dén 30%.

Tai M§ cong nghé ché tao bé téng tng luc trudc cham hon chau Au.
d4u tien 13 xay dung céc bé chifa, nhung sau d6 thi phat trién rét nhanh:
chi sau 2 niam da c6 34 co sd ché tao cdu kién bé tong tmg luc trude vor
trén 500 cong trinh ki€u nay dugc xay dung.
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Trong thap ky 70 kh6i lugng bé tong c6t thép iing luc trudc trén thé
gidi dat khoang trén 30 triéu mét khoi.

O Viét Nam : két céu be tong ing sufft truéc ddu tién duoc xay dung
0 nudc ta la vao nam 1962 dé la céng trinh c4u Phu Lé. Sau d6. né con
dugc ding cho mét s6 cong trinh khéc nifa va ciing c6 céng trinh di b
sap. Su c6 xay ra khong phai do 16i cla loai két cau nay ma do ta chua
nam dugc ddy dii nhimg yéu cdu hét sitc nghiém ngat trong thi cong ciing
nhu anh huong clia moi trudng dén bé tong c6t thép tng suit trude .

Thuc ra tir khi xay dung Nha mdy Bé tong Chém cich day gin 40
nam thi trong thiét k€ da c¢6 san cang ing luc truée. Nhung trén thue té thi
phin cong nghé nay khong trién khai & bat ci nha may bé téng nao.
Chém, Xuén Mai, Dao T, Thai Nguyén, Hai Phong.

C6 thé bai 1y do khong c6 thiét bi ciang gon nhe hiéu dung, nhung
ciing ¢6 thé do co ché kinh t€ d3 han ché viéc 4p dung cong nghé méi, vi
thé nén cong nghé ng luc truéc chua di vao doi séng san xual xay dung
O nudc ta.

O Trudng Dai hoc X4y dung Ha Noi cu6i nhing nam 80 Phong thi
nghiém cong trinh dd nghién citu va dua vao san xudt & quy mé nho céc
k€t cdu bé tong ing luc trude sir dung trong lap ghép thi cong (khdu do
ddm 3m trong luong 40-50kg).

II. NGUYEN LY CUA BE TONG UNG SUAT TRUGC

Nguyén ly cia bé tong tmg sudt trude 1a: trude khi cho két ciu bé
tong c6t thép chiu luc ngudi ta 1am cho bé tdng chiu nén trudc, dén khi
két cdu chiu tdc dung cia ngoai luc thi bé tong trudc tién sé dé mat dng
sudt nén dugc tao ra trude day réi sau d6 méi bat ddu chiu luc kéo.

Nhu chiing ta di bi€t bé tong 1a mot loai vat liéu chiu nén rat 6t
nhung lai chiu kéo rat kém. N6 s€ bi nit néu luc chiu kéo nhé hon luc
chiu nén t6i 5 14n. Vi vay trong | ddm be tong c6t thép ngudi ta dat thép &
ving chiu kéo va trong viing d6 khong tinh su 1am viéc clia bé t6ng va trong
tinh todn ngudi ta coi ddm bé téng cdt thép nhu 1 loai vat liéu khéng déng
nhat (hinh 3-81).
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Hay khao sal | dam don gian dai trén 2 g6i tua co tiét dién O

gilfa 1a AB.

- m—
—— Bl Pebade g PO

--------- —oIiTEsEaseww

/
/

!‘r |
— 13.{ -
Oyis

-1

t.rli-'!l

Gra= 27"

Néu dim bi uén duéi tic dung cla trong lugng ban than va hoat tai
thi s& xuft hién @ng sudt nén ¢ phin A va ing suét kéo & phin dudi B cia

tiét dién. Gia thu:
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Do trong lugng ban thén: c'g, = +10MPa

C'gw = -18MPa
Do hoat tai: O'pay = +5MPa
O'a@ = -9MPa

Néu khong c6 dng sudt trudc thi ing suat chiu kéo ¢ phdn dudi cia
tiét dién ddm 1a -27MPa (270kg/cm?) véi ing suit nay thi sau mét thdi
gian dam sé& bi ph4 hoai.

Néu chiing ta ép vao khdi bé tobng mot luc tinh todn, cich trong tam
tiét dién mot khoang céch e nao dé sao cho luc nén tac dung lén phén
dudi B cua tiét dién 16n hon 27MPa mot chuit, thi du 12 28MPa chéng han.

Lic nay & tiét dién AB clia ddm ta sé& c6 trang thdi img suat theo
bang dudi day:

_[ Ung suat Ung suit timg bé phan Ung suét tong cong
tinhtheo | o irong | Dohoat | Doimg | Khikhéng Khi c6
MPa lugng ban | tdiQ suat c6 hoat tai hoat tai
than G trude P (G+P) (G+P+Q)
Phén trén o +10 +5 -6 +4 +9
Phan dud o -18 -9 +28 +10 +1

G+HO+P
Cb hoat t3i tac dung

+15 -5 4
s N

/

. * G+P
Khéng hoat tai
27 +1 +10
G+ p
Khéng (g suét trudc (ng sudt trudc C4 (ing sudt trudic

Quan sdt trén bang va biéu d6 ng sudt ta thdy ring trong trudng
hop khi ¢ Ung sudt trudce ti€t dién bé t6ng hoan toan chiu nén do vay cé

278




thé tan dung triet dé wu diém cta bé tong. Mt khéc khi két cdu khong
chiu tai thi tng sudt lai 16n hon khi chiu tai. Do d6 trong tinh todn cic két
cu bé tong c6t thép ting sudt truc phai nghién citu khong chi trudng hop
chiu t4i ma ca treong hop khong chiu tai.

1L CAC PHUONG PHAP TAO UNG SUAT TRUGC

Trong két ciu bé tong c6t thép tng suat trude thi bé téng la vat liéu
chiu tng suat truée con thép cudng do cao la vat liéu tao ra img sudt trudc.

Viec kéo c6t thép dé tao ra ung sudt tru6c c6 the tién hanh truGe
hoac sau khi d bé tong. Vi vy, viéc ché tao cdc ket c4u bé t6ng cot thép
img sudt trudc cing ¢6 2 phuong phap chu yéu:

- Phuong phép kéo cang trudc;

- Phuong phép kéo cang sau.

1. Phuong phap kéo cang trudc:

Theo phuong phip nay, ngudi ta kéo cang cot thép trudc roi sau do
méi dé bé tong. Phuong phap ndy thong thudng ding trong céc nha may
bé tong dé san xudl hang loat c&u kién giong nhau hodc ciing c¢6 khi
ngudi ta 16 chic san xudt hang loat & cdc san cang dac biét tai cong trinh
xay dung. C6t thép du iing lyc c6 thé duge kéo bang kich tir ca 2 ddu hoac
cling ¢6 thé neo mot ddu va kéo mot ddu. Thép ing suat trude c6 thé la
thanh thang hoac gap khic tuy theo thiét bi tao ung suat. N6 c6 thé 1a loai
thép tron tron ciing ¢6 thé 1a cdc thanh thép bén hodc cép.

Sau khi dé bé tong mét thdi gian, cudng do beé tong da khd cao thi
mdi tha kich kéo cot thép ra. Khi d6, c6t thép bi kéo nay sé co lai va tao
luc nén trong bé tong. Phuong phép tao ing sudt trudc nay dua vao luc
dinh bam giia bé tong va cot thep.

Kich Béti C&t thép tao (mg xuét tnudc
2:30,.4’ Calu kién'1 Céu kign 2 Ciukién3  pm
i [ Ehe kich
Y it ST I I I I 77777777 7NN 7
San cang bang BTCT hoéc bang
cac dam thép that chéc khde

Hinh 3-82. San cdng thdng lién tyc dai tir 50-200m
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C6 thé san xust mot dai nhiéu c4u kien doéng thai trén san cang. Déi véi
thép tron tron c6 thé d6 dinh giita c6t thép va bé tong chua dii chic thi ngudi
ta c6 thé bé sung thém cdc neo & ddu cau kién (hinh 3-82, 3-83, 3-84),

& S~ -+
B - I“'."""'--.. - “““‘-—- g ~,
~— — - - — — i
-~ = ~ = o e =t e o

f/*///f?/fl/I*’f/l///f/*/ll//d f’///;/l/// /f’//f/lv’////f/!{f/
Hinh 3-83. Thiét bj cang thép gap khiic bdng nhiéu doan

a) Neo ki€u nhan ( neo vong) b) Neo 6ng

d D S5mm< D2 2d 3 @ = 5mm
‘:*:W asi ;

Eé:’/ . J N D =35 + 50mm ===
L Y 8=3:4mm
3.5d - 3mm
2d : 20d )

Hinh 3-84. Cdc loai neo trong BTCT img sudt iy

2. Phuong phap kéo cang sau

D6 bé tong cho nhitng cau kién ng suét truéc theo phuong phap
nay thi phai de san nhing 1616 luén c6t thép tao ung sudl truoc. Céc kich
S¢ 1y vao 2 dau cdu kién bé tong dé kéo cang ¢t thép. Sau do dung may
phut vita xi mang mdc cao dé lip cdc khe ho trong 10 ¢6 cot thép. Hai dau
c6t thép duoc neo chat bang ném vao bé tong va ching tr& thanh céc goi
tya truyén luc nen vao bé tong (hinh 3-83: 3-86).

Phuong phép nay chi diroc tién hanh khi be tong diic da that su ran
chac. Phuong phdp héo cang sau Juoc ing dung rong rdi trong viéc thi
cong cdc clu c6 khau do 16n, cdc két cdu dac biét nhu v ciia nha mdy
dién nguyen ti, cic loai kho va bé chia. Day la phuong phdp thi cong co
dong, khong ddi hoi san bdi va thiét b cong kénh nén dugc tng dung rat
rong rai trong thuc & sin xuat. Ngudi ta con ap dung phuong phdp nay dé
lg0 Ung suat trudc cho nhiing soi cdp boc hén phia ngoai keét c4u beé tong.
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Ranh chifa s3n khi 66 bé tong R

Vita xi mang méac cao S o — '
dudc phut vao rénh Cap Unhg xuat trutc
sau khi da keo cang

citthep

Hinh 3-85. Cdu tao 6ng gen va neo

Lo X0 hoéc ludi thep
chéng nen cuc bo

Vo ranh( on _
o 0en Nem ma sa Con (1a mt bd phan

y ' cla ban thép tua)

Hinh 3-86. Cdc chi tiét cua bo phdn neo
3. Cac phuong phap khac tao ing suit trudc

Ngoai hai phuong phdp cing trudc va cang sau trong bé tong cot
thép tng sudt trudc con cd cdc phuong phdp khac it duge sir dung hon sau
day.
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a) St dung bé téng tu tao ra ing sudt truéc bang cdch ding xi
mdng nd

Theo phuong phap nay khi cho nudc tic dung thi xi mang s€ tang
thé tich, cdc c6t thép trong bé téong s& ngin can su dan nd nay cua xi
mang, két qua 1a trong bé téng c6 1 lyc nén khoang 60-70kg/cm’.

Ngudi ta c6 thé sir dung loai xi mang dic biét cho su truong nd nay.
Song, thuc t€ ciing c4 thé bién xi mang Pooclang théng thudng thanh loai
xi mang dic biét ndy bing céch tron thém phu gia aluminat va thach cao.
Loai xi mang truong nd tr tao iing suét trude ndy diing dé ché tao cic két
ciu nhu bé chita, cdu tiu, coc, dim, panen mdi che cho nha cong
nghiép. Phuong phédp nay doi khi cdn dugc goi la diing phuong phédp hoa
hoc dé tao dng sudt trudc.

b) Ding kich ép ngodi dé tao itng sudt trude

Khéac v6i 2 phuong phdp cang trude va cang sau, kich dat & 2 ddu
két cdu khong ding dé kéo cang co6t thép ra ma lai ding dé ép chat cdu
kién bé tong lai, cdp hoac co6t thép duge neo vao cac goi tua.

Sau khi bd kich ra bé téong khong bi nén nira va trd vé trang théi
binh thudng thi s€ tao nén ng suét trude (hinh 3-87).

Két cau BTCT (ing xuat trutc
Kich

Bety =
Hinh 3-87. Tao g sudt trudc bén ngoadi

Cong nghé nay dugc sir dung dé dé céc nhip cdu dic biét 1a vdm c¢6
khau d¢ 16n.

4. So sanh su lam viéc cua két cdu bé tong cot thép thong thuong
va bé téng cot thép du img huee

Sur 1am viéc khdc nhau giita két cdu bé tong c6t thép théng thudng
vi bé téng c6t thép du ting luc thé hién & hinh 3-28 va 3-29.
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Hinh 3-88. Trudng hop BICT thong thuong
a. Khi khéng chiu tai;
b. Khi chiu tdi xudt hién cdc vét nit duoi dam, dam bi vong.

5. Phan loai cong trinh BTCT ifng suat trude

Su xudt hién vét nift trong keét cdu bé tong cot thép ing suat trudc la
rit nguy hiém, boi vi né c6 thé gay ra su sup d6 va phd hoai dot ngot do
cép bi ri hodc bi méi trong qué trinh xudt hién va m& rong vet niit.

)%Q

—»
o —

eer7 N NN

Hinh 3-89. Truong hop BTCT img sudt trudc
a. Khi khéng chiu tdi, chi ¢é trong lugng bdn thdn ciia ddm;
b. Khi chiu tdi, dim thang lai, khéng thdy xudt hién cdc vét mit.

Do d6 su phan loai cic cong trinh hodc k&t cdu bé tong c6t thép du
tmg luc chil yéu dua trén cdc yéu cdu vé xudt hién vét niit & bé tong. C6 3
loai nhu sau:

a. Loai I

D6 1a cdc két cdu hoan toin bi nén, bé tong trong cong trinh nay
ludn luon bi nén ké ca khi chat tai.
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b. Loai II

Loai cong trinh nay bé 16ng c6 thé chiu kéo nhung rat han ché sao
cho ket cau khéng c6 kha nang xuét hién vét nit hodc néu c6 thi ciing rat
nho duéi diéu kién cho phép.

c. Loai II1

D6 la cic cong trinh c6 thé cho phép xuét hién vét nit nhu trong
cdc ket cau beé tong cot thép thong thudng. Dé6i véi loai céng trinh nay luc
tdc dung vao cong trinh khong nhiing chi can bing véi luc gay img sual
trudc ma con vdi ca luc kéo clia ¢t thép thudng trong bé tong.

Dé diam bao cdc yéu cdu rat cao vé chéng xuat hién vét nin trong két
cdu BTCT ing sudt trudc thi cdn phéi tuan tha rat nghiém ngat vé vat liéu
sir dung va cdc quy dinh vé ti€l dién hodc cdu tao d6i véi cdc két cau nay.

IV. VAT LIEU DUNG TRONG KET CAU BTCT UNG SUAT TRUGC

Bé tong c6t thép tng sudt trude doi hoi phai sir dung vat ligu ¢6 chat
lugng cao va thi cong theo cong nghé tién tién.

1. Bé tong

Thanh phan cua bé tong gom c6: xi mang Porland, nude. cot liéu va
phu gia (néu can thié€t). Chat lugng cla bé 16ng phai dic biét t6t. Vira xi
mang de phut vao ong gen trong phuong phap cang sau thuong ¢ them
phu gia truong nd dé dé dang lap kin moi k& hd trong ong gen.

Cap phoi cua vira bé 1ong. '

Cuong do chiu nén o,

| Tudi bé tong (ngdy) | 3 7 28 90 365

|

‘ S, l'P325 | 040 . 065 | 1,00 1,20 1,35
r — P400 | 055 | 075 1.00 115 1.20
l GEK

Cudng do chiu kéo: o', = 0,06 o; + 6 (bars)

- Cap phdi cua vita bé tong dung trong BTCT img suét truéc bao gém:
+ Xi mang Porland: 350-450kg/m?;

+ Nudc Ti 1é nudce/xi mang tir 0,3-0,45;
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+ Cat: 500kg;
+ Soi1 hoac da dam: 1300kg.
- Cudng d6 can thiét dat duoc theo BAEL

Ung suét cho phép chiu nén ctia bé tong

_ Trang thdi chiu luc | Trang thdi phd hoai
(6] = .
Quy pham 5. S &
: O O
Cau dudng 0,55 0,42 0,70
* T6 chuc k§ thuat vé 1,0
5 —— =0, 7
g sudt trudc (ASP) 06 0,42 1.5 0,6

* ASP - Association Scientifique de la Précontrainte
2. Thép trong bé tong cot thép dng suat trude

Thép dung trong lng suft trudc 1a loai thép cimg, tic 1a thép ¢
cudng do chiu luc rdt cao. Thép ¢6 nhiéu hgp chit cac-bon ¢ ti 1& cao,
khong u6n déo duge, cudng do cla thép théng thudng l1a 12.000 +
17.000kg/cm? hodc hon nita.

Thudng cudng dé chiu ¢ng sudt trudc ban ddu cia thép nay rat st
v6i cudng do phé hoai clia chiing, nhung viéc ndy khéng gay nguy hiém
vi iing sudt trong thép sé bi gidm din theo thdi gian.

Cic loai thép thong dung dugc dung trong bé tong cot thép
thuong c6 :

a. Thép soi

Loai thép nay rat phé bién 12 loai thép soi tron tron c6 dudng kich
5,7 hoac 8mm (hinh 3-90).

b. Thép thanh

Thép cay (dudng kinh > ¢12mm) thudng la thanh cé chiéu dai
khoang 12m. Trong phuong phdp cang sau, ngudi ta ciing diing cdc thanh

thép tron ¢é tao cdc nim lam neo theo phuong phép gia cong ngudi, cot
thép luon séng hodc c6 go.
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Thép sdi { ?
tron tron

P - . fal ] 4
Thép cd nim @
lam neo theo

phuting phap gia cong ngudi

L ol W

" Thépodkhdc T __———

~

o T P

Hinh 3-90. Cdp ding trong BTCT img suat

c. Cap :
C4p bao gém nhiéu soi lé c6 dudng kinh tir 2-5mm cé thé quén 1
hoic nhiéu 16p bao quanh 1 15i & giita (hinh 3-91).
Cuong do pha hoai va gidgi han déo cua thép
dung trong BTCT irng sudt trudc. Theo BAEL

Cutmne do Thép soi hodc cap
ph l:noa? M’P " Truong hop dan no Trudng hop it
' binh thuong dan nd
1860 1581 1674
1760 1496 1584
1720 i 1462 1548
1650 1403 1485
1620 1377 1458
1550 1318 1395
Thanh tron Thanh cé g&

1030 875 824
1080 - '

1100 935

Cép tiéu chuén 6+1
Céac tum day thép
Hinh 3-91. Cap ding trong BTCT ting sudt
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C6 loai cap gém nhiéu tim day thép, thong thudng ta hay gap loai
cdpcd 1, 6, 12, 18... tim day thép

3. Ong gen (hinh 3-92)

C6 2 loai 6ng gen dugc ding trong BTCT ting sudt trudc:

- M6t la loai bing tén méng 0,2-0,3mm c6 pha chi d€ 1am gidm ma
sat cuén mép va cudn theo kiéu xoan rudt ga.

Hinh 2.92.
a. Ong gen bdng ton mong; b. Ong gen béng thép dng

- Hai 1a 6ng gen bing cdc loai 6ng kim loai, 6ng tron tron c6 bé
day 2-4mm. Yéu cdu 6ng gen la phdi ch6ng thdm t6t dé gilt cho nudc xi
mang khoéng thdm vao dng trong qua trinh dé bé tong va bao vé cap, 6ng
phai bén khong bi hu hong bién dang trong qué trinh thi cong. Tuy nhién,
ong lai phai mém dé dat cong theo thiét k€ va ma sét gitta 6ng gen vOi
cdp khong duoc qué 16n (vi néu khong s€ bi giam nhiéu luc Ung sudt
trude do tén hao Gng sudt).

4. Vira phut

Sau khi cdng cdp va neo, cdn lap ddy ké hd trong 6ng gen bing
vita X1 mang. '

Vita duoc phut vio 6ng gen dudi dp luc khoéng 6atm

287



Vira phut 1a mét hén hop bao gém:
Nuée - Xi mang (Ti lé % =0,45), phu gia va doi khi c6 ca cit.

Do truong nd clia vita khoang 5-10%

Ti Ié sir dung cho loai vita nay théng thudng nhur sau:

- 20kg xi mang Pooc-lang;

- 0,6kg phu gia truong nd;

- 8 lit nuéc;

- 4kg cit min (dudng kinh < 0,2mm).

Cudng do chiu nén sau 7 ngay it nhat phai dat 200kg/cm?

Nhiém vu clia vira phut la:

- Béo vé cép g sudt truée chong gi;

- Tao dinh keét giita cdp va bé tong. Su dinh két nay rat cin thiét dé
dam bao su lam viéc cla két cau.

5. Cot thép thudng trong két cdu BTCT ig suit trudc

Dai v6i ket cau BTCT ing suét truée bao gid ngudi ta ciing sir dung
thép gai d€ tao su dinh ket 16t giira bé tong va thép.

Tuy nhién & mot s6 cdu kién san BTCT ting sudt trudc d6i véi cot
thép thudng n€u dung ludi han sin thi ngudi ta cling c6 thé sir dung thép
tron tron hodc thép c6 gd dat vudng géc véi nhau theo 2 huéng véi
khoang cach khong dai.

V. CAU TAO CAC KET CAU BTCT UNG SUAT TRUSC

Dang ciia cac két cau BTCT 1ng suét truéc so véi cdc két cdu be
tong thudng nhin chung la gidng nhau, chi cé diéu la nhip (khdu do) cua
chiing 16n hon va d6 manh ciing 16n hon.

1. Cot thép thuong (cét thép cau tao)

Trong keét cdu BTCT duy ting luc ciing b6 tri tuong tu nhu trong két
cau thudng.
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2. Cot thép img sudt trudce theo phuong phap cang trudc

- Khoang céch clia c6t thép ting sudt trude tr truc dén truc khong
dugce nho hon 3 14n dudng kinh cta chiing.

- Khoang cich lép bdo vé khéng duge nho hon 2,5 ldn dudng kinh
cta chiing. Day 1a diéu kién dam bao su lién két va lam viéc ctia c6t thép.

Ngoai ra 16p bao vé con phai tuan tha céc diéu kién sau day:

= lem doi vai cong trinh duge che phu khong ¢6 luc tép trung;

> 3cm do6i vdi cong trinh chiu anh hudng ctia thoi tiét, chiu luc tap

trung hodc ti€p xic voi chét long;

> Scm déi véi cac cong trinh xam thuc.
3. Cot thép ung suit trude theo phuong phap cang sau

a. Loai gen va bdn kinh cong R cua dng
Tuy theo loai gen ma bén kinh cong R ctia 6ng phai thod mén cée
diéu kién tGi thi€u sau day:
- Gen bang thép mdng cudn: R = 3m;
- Gen cing uén bang thi cong: R > 100¢; (¢; dudng kinh trong
cua 6ng gen);
- 6ng cung: R 2 3m;
Viéc tap hop nhitng nhém cét thép ung sudt truée phai thoa man
nhitng diéu kién sau day:
- S6 6ng gen trong mdi b
dugce han ché: ‘
+ Theo hudng ngang la 2
néu ¢ < S5cm;
la 1 néu ¢ > S5cm.
+ Theo phuong doc
la 3 néu ¢ < Scm;
la2néuS<¢<10cm;

la 1 néu ¢ 2 10cm.
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(¢ dudng kinh ngoai ctia 6ng gen)

- Su én dinh va chic chan cua
6ng gen trong qué trinh thi cong

.- Kha nang lam viéc cia céc 6ng
gen trong khi phut bé tong va céc thao
tdic khdc trong (ng suil truéc ma
khong bi bién dang.

b. Khodng cdch ctia cot thép vng
sudt trudc

Goi: ey - Khoang cich theo
phuong ngang;

@

[

&y

P
(p<3)

q
(9=2)

ey - Khodng cdch theo phuong dimg;

¢ - Duong kinh ngoai ciia 6ng gen.

Ta s€ c6:
(1 pnéug=1
e, 2¢1,2¢ néuq=2
| 4cm
1,5¢néup=3
1 ¢ néu p =2
&, s () neu'p
1,5¢ neuq=2
| 5cm
Trong d6 :

g- s6 lugng hang ngang cla dng gen;

p - sO lugng cdt doc cua Ong gen.

N B

c. Ldp bdo vé ciia c6t thép irng sudt trudc

L6p bao vé bé tong c6t thép tmg sudt trude t6i thiu C ciia 6ng gen
hoac mot nhém nhiéu 8ng gen cha cot thép tng sudt trude cén thi€t phai

thoa min cac di€u kién sau day:
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Trong dé:
a- Kich thudc ngang ctia 6ng gen hodc tap hop mot nhom dng gen;
d- 3,4 hay 5 cm tily moi trudng lam viéc cia cdu kién.

VL. TON HAO UNG SUAT TRONG KET CAU BTCT UNG SUAT TRUGC

C6 rat nhiéu nguyén nhan din dén sy gidm khé nang lam viéc trong
thép clia ket cdu BTCT ting sudt trudc, chang han:

- Luc ma st gilfa cdp va 6ng gen phu thudc vao chiéu dai cua cap;

- Trong qué trinh 1am viéc cép duoc lién két véi bé 1ong nhd neo ¢ 2
dau v nhd 16p vita phun & trong ong gen. Song, do bé tong bi co ngot, do
tir bién, cdp bi dan dai... lam cho lyc cing clia cdp ciing bi giam di.

Hién tuogng giam kha nang lam viéc nay la do dic tinh cha vt liéu,
do phurong phdp tao ng sudl trudc, do bién phap thi cong... va dugc goi 1a
sir 16n hao (hay su mét mat) Ung sut trong BTCT g suat trudc.

D& nghién ctru k§ cang si mat mt (ing suat nay ngudi ta chia ching
thanh 3 loai khédc nhau:

(1) M4t mat trong qué trinh kéo va neo c6t thép;

(2) Mét mét tng sudt do bi€n dang dan héi trc thi cua bé tong;

(3) Cc mét mat ¢ng sudt khdc do sy dan nd clia thép va tir bién cua
bé 16ng

Can chi ¥ 13 thi cong theo phuong phép cang trudc thi mot phén su
mét mat do su dan dai clia thép da dién ra truéc khi c6 sy mat mdt do co
ng6t dan héi clia bé tong. Sw dan dai nay duoc tinh todn tir luc kéo va neo
cot thép trén bé cho téi ldc bo neo. :

Trong thi cong cdn phai nghién ctru k¥ céc tén hao ing sudt nay vi
viéc sir dung vat liéu, phuong phdp thi cong, thi€t bi sir dung s& c6 anh
hudng rat 16n.

1. Miit mat dmg suit trong qua trinh kéo va neo cot thép

a. Mdt mat hodc ton hao ing sudt do ma sat
Khi kéo cing cdp khong thé trdnh khoi sy ma sdl gidfa cap va ong
gen. Diéu nay dan dén luc kéo trong gidy cdp bi giam.
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Su tén hao ng suat do ma sét lai duoc chia lam 2 loai:
(1) Tén hao img sudt doi véi cdc loai cdp ddt cong:
Goi F = Ao, la lirc kéo cang cép ¢ ddu doan cong;

A - tié€t dién soi cép;

o, - Ung sudt kéo cua cip;

f - hé s6 ma sat: giira cap va bé tong;

r - dudng kinh cong cia cép.

Ngudi ta da tinh todn va dua ra dugc cong thiic:

£=fda

':::-‘ ::'_zam

S~
F-dF =[A(0,-do,)]

(2) Ton hao itng sudt doi véi cde loai cdp dat thing:

Trong thuc t€ khong bao:gid c6 nhimg 6ng gen dat thing tuyét d6i
ma do qua trinh: dat co sai sét, do bé tdng lam ddu 6ng gen bi xé dich di,
mat khdc do d6 vong clia cép; do trong luong ban than..., tat ¢4 nhitng cdi
d6 tao nén su ma sit giita cdp va gen din dén t6n hao img sudt. Qua
nghién citu ngudi ta thdy iing sudt nay khong 16n 1dm va duoc phan bo
déu trén mbi don vi cua chiéu dai day cap.

Goi F, 1a luc kéo cip & diém neo, ta s€ c6 luc & mot diém x bat ky
theo cong thuc:

F,=F, (I + fa + ¢x)
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Sai s6 =1,8%
Trong d6: o - géc cong cla cap;

f - hé s6 ma sdt giita cdp va bé tong. He s6 nay thudng giao dong tr
0.15-0,30 (trudng hop c4 biét dung 6ng gen cing c6 thé 14y £ =0,10)
a

Bon gian hoa
"'"'---(________‘-

“C———--——__._;I ________ n '-'h.-_
: Chinh xac

Hinh 3-93. Biéu dé luc hay biéu do

A
1rng sudt trong cdp sau khi kéo K
D96 cong cap

5

2
Hinh 3-94. Biéu d6 luc cdng u‘:eu‘[\a : ¢

chiéu dai cua cdp

® Biéu dé lwc cang khi kéo cap o K
ca2diuAva A’ |

|
|
@ Biéu dé luc cang khi kéo cap ; i
|
|
|

®

:

i
. }
chi & Iddu A : :

X
y. 8 =

A!

-

C

@ - hé s6 ma s4t d6i véi cép dat thang, giao dong tir 1.4 «107 =
3,7%x107/m

'b. Tén hao ting sudt trudc do neo cdp

Trong 14t c& céc phuong phép thi cong BTCT tng sudt trudc, khi
neo cap bé 1ong bi ép lai va nhiing bién dang cla neo lam cho lyc kéo bi
t6n that (hinh 3-95).

Su dich chuyén chia cdp vao bé tong bi him lai do luc ma sét gilta
cép va gen. Néu su chuyén dich nay < lmm thi ton hao iing sudt ny c6
‘thé bo qua. Goi:
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Hinh 3-95. Biéu dé ting sudt trong cdp trudc va sau khi neo cdp
(DTrudc khi nelo;@ Sau khi neo
AF, - t8n hao itng suét do neo;
AF, - t6n hao ting suat do ma sat & tiét dién i bat ky nio dé;
E, - médyn ddu héi cha thép;
A - ti€t dién cép;
g - tri 56 chuyén dich clia cdp vao bé tong;
L, - Chiéu dai anh hudng clia cdp do s chuyén dich.

Ta cé:
gAE,c
L ; AF
AFb _ 2gAE,
L

Cén chi y 1a néu luc ma sét giita cp va bé tong cang 16n thi t8n hao
g suit do neo ciing ciang 16n.

Trong trudng hop cang truée khong c6 ma sét giita cip va 6ng gen
nhung vin c6 sy truot gilta bé tong va c6t thép, su chuyén dich nay tic

dong trén sudt chi€u dai ctia thép vi vay L, = L va su t6n hao u‘ng suét do
neo cép trong trudng hop cang trudc sé 1a:

AF, = £ AE,
L
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Trong cong thiic nay thi g la trj s6 tdng cong chuyén dich ciia cd
2 d4u neo.

2. Miit mét iing suat do bién dang dan hoi tic thi cua bé tong

Khi tao tng sust truéc bé tong bi nén va co lai lam mét di mot phin
luc cing trong thép.

Sy tinh todn t6n hao tng sudt ndy sé khic nhau tuy phuong phap
cang trudc hay cang sau.

a. Phuong phdp cdng trudc

So v6i phuong phép cang sau thi phuong phdp cang trudc t6n that
tng sudt do bién dang dan héi ciia bé tong s& 16n hon va dugc tinh theo
cong thic:

o] - . o
—b . bién dang dan héi don vi clia bé tong;
b

Gy, © g sudt trong bé tong & vi tri cua thép Ung sudt trudc

F, Fe’ Me
O = t——+—/
B I 1
Trong dé:
F, - luc kéo (mg sudt trudc tai tiét dién X;
e - d6 léch tam ciia F, (cdp hay Ong gen);
M - moment uén do trong luong ban than cdu kién gay ra tai tiét dién x;
B - tiét dién két cdu bé tong;
I - moment quén tinh cta ti€t dién bé tong.
Luc Gng suft trudc cla tiét dién i trude khi tinh tén hao do bién
dang dan héi la:
Fi = Fx + A.Fc
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b. Phuong phdp cdng sau

Néu cdu kién chi c6 mot sgi day cép, hoic néu nhiéu soi nhung tét
ca déu dugc kéo déng thi thi t6n that do bién dang dan héi ciia bé tong
s€ bang khong.

Nhung néu céu kig¢n duoc tao ing sudt trudc bing nhiéu soi cdp va
kéo khong dong thdi thi s& c6 anh hudng dén bé tong va gay mat mat ing
sudt, sy anh hudng lin nhau nay trong tinh todn s& rat phirc tap va khé
khan. D¢ don gidn néu tiét dién cdu kién c6 N sgi cap luc kéo twong tu
nhu nhau thi mat mat iing sut trudc sé 1a:

1:; =E—_] E_hl AEu
2N | E,

Trong BPEL (Béton Précontraint aux Etats Limites) ngudi ta cho:

AF, =~ S AR vei Ba g
2\ E, :

3. Cac mat mat dng suat trude khac

Céc hién twong khdc ciing gay ra sy mat mat ing suat nhu la ur bién
clia bé tong, su dan dai clia thép.

Cén chi ¥ rdng hién tugng tir bién chia bé t6ng va dan dai cia thép
xay ra trong diéu kién luc tic dung khong phai 12 c6 dinh.

a. Mdt mat iing sudt 6 mot thoi diém t bdt ky do tir bién ciia bé tong
AF, =¢,.AE,
€« - tir bién don vi clia bé (ong tai thi diém t bt ky.
B B KR - |
Ky - hé s6 dnh hudng clia do PH (Pourcentage d' humidite)
Néu PH < 70 thiK,, = 1,35 - 0,0070 PH

PH 270 thi K,, = 2,87 - 0,0287 PH
K; - h¢ s6 anh hudng cla hinh ddng cfu kién (T y s6: khéi lugng/
dién tich)
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Néu %<150mm thi K, =1,13—0,0035§-

z > 150mm

K, =061

K, - Hé s6 tinh dén anh hudng cia mat d6 cot thép thudng

K.=0,975-0,83

g, - tir bién don vi tai thdi diém cu6i cling (retrait final);

f, - 4nh hudng cla thoi gian d6i véi tir bién:

Truong hop théng thuong 'Tfn = Et_ (t - ngay)

Thoi gian bit ddu: t, = 0,£(t,) =0

E, (MPa) €,
24000 698x10°
28000 626x10°
32000 554x10°
36000 482x10°
40000 410x10°*

b. Mdt mat itng sudt do tir bién ciia bé tong d6i véi mot tiét dién bdt

ky va 0 mét thoi diém bt ky:

AF[ = Eﬂ'Uha'A'Ea

€, - tir bién don vi clia bé tong & mot thoi diém t bat ky trong trudng
hop két cau bi nén tng suat truéc 1 MPa. Truong hop thong thudng thi:

Néu E, < 28000 MPa thi g, = (627 - 0,019 E,)x10°
N&u E, > 28000 MPa thi g, = (235 - 0,005 E,)x10% > 25x10® (MPa)"

Gy, - Ung sudt trong bé téng & vi tri cua thép ¥ng sudt trudc:
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Fx F.* Me
Ghl = —_— + e —

B I I

¢. Mdt mdt teng sudt do ddn dai thép
AF, = A Ac,

Trong dé:
Ao, - mit mét (ng sudt don vi trong mot khoang cach thoi gian p;

Dé don gian hod trong tinh todn quy pham cho phép tinh Ao, theo
tri s6 16n cia 2 dai lugng sau day:

o
ool 205

G
va Sp,m{i _0-55]0;

R
Trong dé:
P20 VA Py 12 mat mat ing sudt don vi do dan dai cia thép sau 120

va 1000 gio & nhiét d6 20°C;
o, - ing sudt kéo khdi dau cba cip;
R - cudng dé pha hoai cua cép.
Mat mat img suat do dan dai cua thép ¢6 thé bd qua néu:
o, <0,55R,

Vi1 . UNG DUNG CUA KET CAU BTCT UNG SUAT TRUGC

Két cdu BTCT ing suft truée duoc sir dung trudce tién va phd bién
d6i véi cdc cong trinh cdu. Sau d6 dén ddn né dugc phat trién va sir dung
véi moi loai cdng trinh khéc.

Ngudi ta da slir dung wng suét trude trong nhi€u dang cau kién khac
nhau nhu: didm, sin, cOt, tudng, vO mong, coc... Ngoai ra. bé téng Ung
sufit trude con dugce sir dung 1am cic thanh cing, trong két cdu cua tuy
nen, tudng chin dat va cic loai méng dac biét.
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Vé mat tiét kiem vat lieu, c6 thé thdy ngay ring két cdu bé tong cot
thép tng sudt trudc s& ddi hoi it thép va bé tong hon két cdu bé tong
thudng trong cung mot diéu kién lam viéc. Boi vi két cdu lam viéc hop ly
hon va vat liéu c6 chét lugng cao hon.

Str dung két cdu bé tong cot thép iing sudt trudc cho phép tiét dién
k&t ciu nhd hon vi khu d6 két cdu 16n hon so v6i bé tong cot thép thong
thuong. Cing mot kich thudc ti€t dién, cung mot {ing suat thi dg cing cla
két cau BTCT tng sudt truée gép 3 dén 4 14n do ciing cla két cdu BTCT
thong thuong.

Céc két cdu BTCT tmg suét truéc dugc sir dung rdng rai trong thuc
t€ bao gém:

1. Thanh cing cta vom cudn

Thanh cang 12 mot két cdu chiu kéo thuén tuy, do d6 néu diung bé
tong 1am thanh cang thi nhat thi€t phdi sir dung k&l cdu tng sudl trudc dac
biét trong céc cong trinh khdu do 16n. Rét nhiéu cong trinh diém tua cla
vom cudn khong dii kha nang chiu luc ddy clia vom khi tai trong tdc dung
len vom. Song, néu diing két cu BTCT tmg suft trudc thi chiing ta c6 thé
khic phuc tinh trang nay bing cich tao ra mot lyc kéo trong cac thanh
cang dé triét tieu luc day.

Thi du: Trong x4y dung cong trinh CNIT & Paris (Phap) ngudi ta da
lam cdc thanh cang chiu duoc t6i 350 tan luc.

Ciu & Bow-String qua song Sarthe c¢6 nhip dai 65m bing cdc vom
(ron bé tong thuong nhung mit ciu la céc thanh cang lai dung BTCT
Ung suat trudc.

2. Diing dé neo céc dap nudc va céc cong trinh xuong cic l6p da
siu (hinh 3-96)

Thi du: Trong xay dung dap Cheurfas § Algeria, nha 0 Paris, thap
vd tuyén & Moscow...

Ngudi ta ciing dung két cu BTCT tng sut trude dé 1am neo chéng
néi cho cédc cong trinh trong mila nuéc dang cao, lam moéng coc cho cic
moéng chiu luc kéo...
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e
Cap neo

37 thanh cang vl Iuc cang neo
1000kN mdi thanh

% Ap Iyt ngang n&u khéng o6
2N / thanh cﬂng neo

Ap Iue ngang khi sif dung
_thanh neo

Hinh 3-96. Cdu tao cia ddp Cheurfas ¢ Algeria

3. Dung lam dai cua cic bé chira hinh tru (hinh 3-97)
C6 thé ti€n hanh thi cng theo 2 phuong phap:

,/
\‘_r" B

Hinh 2.97. Dai iing sudt trudc cdc bé chita hnh tru
A. Ldp rtrong,; B. Lop ngoai.
(1) Dat cdc 6ng gen trong cdc ddm néi chung quanh thanh bé, mdi
ddm c6 thé c6 nhiéu doan thép va c6 thé kéo cang tao tmg sut trudc &

300




mot hoac ca hai ddu doan c4p. Viéc phan chia méi ddm dai thanh 2 hodc
nhiéu doan 13 dé gidm bét mat mét img sudt va dé img sudt trong cip
déng déu. -

(2) C6 thé quédn phia ngoai thanh bé tong clia bé chiia nhiing dudng xodn
I xo lién tuc dudi mot &p luc kéo nao d6. Sau d6 bao vé 16p thép tng st trudc
nay bing mot I6p vira dac biét chong tham va theo doi thudng xuyén.

4. Cac loai ddm (hinh 3-98)

a. Ddm don gidn:

Dam don gidn dugc sir dung trong cdc trudng hop sau day:

- Khau d chi cé mot nhip;

- Céc g6i tua c6 thé lin nhiéu;

Cat thép thuting (thép cau tao).
Neo
e |
:'I:'\.‘__ _
A\ N Cap g xudt tnase

Ludi thép
chiu (mg xual cuc bd a) C4u tao déu dém

= T I PE—
P o N :
f“‘“----nHH/ﬁ\“ ]

A - ]
b) Dat cap ung sust trude trong dam lién tuc Cép_ung
f i | xua, lnﬂcj‘
o ] |
XU ruvt:l<;1I I

Neo

c)Tao lién tue cho dam Iap ghép (san dé tai chd)

Hinh 3-98. Ddt cap tg sudr tridc trong

- Cic khau do giong nhau, c6 thé san xuat hang loat theo tiéu
chudn. D&i véi dim BTCT tng sudt trudc loai ndy thudng c6 khdu do
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bi€n dong tir 20-55m. Néu diing khdu d6 16n hon thi s& khong kinh t€ vi
ddm s€ rat 16n va nang.
b. Dam lién tuc

Néu ddm khdu do khic nhau ma ché tao hing loat ddm don gian thi
s& khong cé loi, vi chiéu cao dam s€ khédc nhau; hodc trudng hop cé nhu
cdu phai lién két chic chan giita ddm va cOt thi nén ding phuong phip
ché tao dam lién tuc.

Dim BTCT img sut truéc ¢6 thé thay déi do cao. Canh goi tua
chiéu cao ciia ddm 16n hon giita nhip, dé ddm chiu luc cat t6t hon. Mat
khac nhu vy dé dang hon trong viéc dat ong gen ciing nhu trong thi cong
kéo cap.

Cau kién I3p ghép

(/ \\
# =

30m00
Hinh 3-99. Khung nha céng nghiép 1 tdng gém 3 cdu kién va khung nha nhiéu
tdng gom nhiéu chi tiét ldp ghép bang BTCT img sudt trudc (¢ ltaly)

¢. Dam cdu
Chiéu cao clia ddm BTCT img sudt trude thudng trong khoang 1/16 +
20 khdu do clia nhip cdu.
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Dim cédu 16n nhit BTCT ing sudt truéc dai 204m cua cdu Bendort
qua s6éng Rhin.

5. Khung BTCT img suit truéc (hinh 3-99)

Khung BTCT ing sut truée c6 thé ch€ tao bang phuong phip dé tai
ché hoac lap ghép.

Khung ldp ghép gém nhiéu chi tiét cé dat rdnh cap, cdc nit khung
cting. Khi kéo cdp tao ing suft truéc xong cap dugc neo vao ddu céc ciu
kién. Viéc b6 tri s6 luong va vi trf chia cép (g sudt truc phu thude vao
biéu d6 moment uén
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MUC LUC

Trang
Loi n6i dau 3
Phian md dau
SO LUGC VE LICH SUMOT SO VAN BE CAN QUAN TAM
CUA CAC PHUONG PHAP THI CONG XAY DUNG
1. Vai nét vé qua trinh xay dung trén thé gidi | | 5
11. Vai nét vé su phat trién cong nghé xay dung ¢ Viét Nam 10
i. Tinh hinh xay dung & Viét Nam 11
2. Nhirng vén dé dat ra cho ngudi xay dung 13
Phan 1
NHUNG PHUGNG PHAP THI CONG XAY DUNG
PHAN NGAM CAC CONG TRINH XAY DUNG
Chuong I
GIA CUDONG DAT YEU

L. Phuong phap coc cat lam chat dat | 16
1. Tong quan 16

2. Nguyeén 1§ tinh todn doi véi coc ct lam chat dat dé gia cudng
nén dat yéu | 17

3. Cong nghé thi cong cua phuong phdp lam chat nén dat yéu

bang coc cdt 19
I1. Phuong phap giéng cit thoat nuée thing ding 23
1. Téng quan 23

2. Nguyén Ii chung chia phuong phap gi€ng cét thodt nudc thing
diing 23
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3. Phuong phdp tinh todn
4. Cong nghe thi cong giéng cit thodt niréc thing ding
III. Phuong phép bac tham dé gia cuomg dat yéu bao hoa nudc
- 1.Téng quan
. 2. Nguyen 1y chung clia phuong phép béc thim
3. Thi céng bédc tham -
IV. Phuong phép gia c6 sau bang cong nghé coc dat - voi - Ximang
l. Tong quan: i
2. Tinh todn coc dat - voi - ximang .
. 3. Cong nghe th1 cﬁng coc dat VOI x1mang
V. Phuong phap g dung vai dla ky thuat dé" gia cuong nen dﬁt yéu
1. Téng quan
2. Céc san phdm cla vai dia ky thudt
3. Chtc nang cla val dia ky thuat |
4. Tinh todn kha nang tang cm:mg dé clia dﬁt sau kh1 gla cudng

bang vai dia k¥ thuat
Chuong IT ~
CONG TAC LAM KHO HO MONG, CAC BIEN PHAP THI
CONG TUSNG HAM VA CAC GIAI PHAP CHONG THAM
CHO TANG HAM

I. Cong tac lam kho hé méng
1. Phuong phap bom hit nuéc 16 thién
2. Ha muc nuéc ngdm bing giéng loc
3. Ha nuéc ngdm bing Cmg kim loc |
4. Ha nuéc ngam hing phuong phé_p dién tham
5. Phuong phdp déng bang nhan tao
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I1. Cac bien phap thi cong tuong ham
|. Phuong phdp dao dat trudce réi thi cong nha wr dudi len
2. Phuong phép thi cong tuong ham nha 1am tudng chan dat
3. Phuong phap thi cong tir trén xuéng
111. Cac gidi phap chong tham cho tang ham
| Chéng tham cho tang ham thi cong (Ir dudi len theo phuong
phdp co dién
2 Chéng tham cho tudng trong dal
3. Chéng thdm cho twdng trong dat duge xay dung bang cdc tdm
cau kién lap ghép
1. Chéng thdm cho tudng ham va ddy ham bang 16p mang phi
Bentonite Geotextile

Phan 2

PHUONG PHAP THI CONG CAC LOAI COC
TRONG XAY DUNG

Chuong 1
CAC LOAI COC TRONG XAY DUNG

1. Phan loai coc
|. Coc tre
2. Coc cat
. Coc gb
. Coc thép
. Coc bé tong cot thép

e

Chuong I1
COC BE TONG COT THEP BUC SAN

I. Cau tao coc bé tong cot thep duc san

i. Than coc

2

. Miii coc
. Piu coc

(S|

6bY
aY
74
76

77

71
79

8l

84

85

86
86
87
90
94

96
96
97
98

309



I1. Mot so loai coc dac biét
I. Coc bé tong dic san thi cong theo phuong phdp TAKECHI
(Osaka - Nhat Ban)
2. Coc beé tong c6t thép dic san duge mo rong phan diyv - co
"Kiéu cu hanh"

3. Coc réng bang bé tong cot thép hoac bé tong cot thép imy sual 1

II1. Mot s6 cong thike thure nghiém don gian dé xac dinh kha nang
chiu tai cua coc

1. Cong thuc cita Ha Lan

2. Xéc dinh kha nang chiu tai ctia coc theo cong thirc Benobency

IV. Thiét bi dong coc
1. Nhoém thir nhat: Bia treo hay bda roi wr do
2. Nhém thir hai: Bia hoi
3. Nhém thir ba: Bia Diesel
V. Cac phuong phap thi cong khac
L. Phuong phdp thi cong coc dinh 6c
2. Phuong phdp ha coc bing x6i nudc
3. Phuong phép thi cong €p coc

Chuong 111
COC BE TONG COT THEP PO TAI CHO

I. Phuong phap thi cong tha cong

II. T hi cong coc bé tong cét thép dé Lai cho theo phuong phap
nén dat

I11. Cac phuong phap thi cong coc bé tong cot thép do tai chd si
dung ong bao

l. Coc dam ddng

. Phuong phdp ding khi nén

. Phuong phdp sir dung chit nd

. Phuong phap dong va rung

3. Thi cong dung gau nao vét

6. Phuong phdp thi cong coc sir dung bun khoan

B ow o
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IV. Coc hon hup
V. v khuyét diém cua phuong phap thi cong coc bé tong ol thep
do tai cho
I U diégm
2. Nhugc diém
( huong IV
THI CONG (OC KHOAN NH(f)I VA COC BARRETTE

I.  Cac dang cod kKhoan nhéi pho hién va cac phuong phap thi cong
coc khoan nhai
|. Coc khoan nhoi co sur dung 6ng vich
2. Coc khoan nhoi khong dung éng vach
I1. Quy trinh cong nghé thi cong coc khoan nhoi

[—

. Cong tac chuan b
2. Binh v1 vi tn dat coc
3. Cong tdc ha ong viich. khoan va bom dung dich bentonite
1. Xiéc dinh do sau ho khoan va xi{r 1y can liing ddy hé coc
5. Cong tdc chudn bi va ha long thép
6. Lip 6ng do bé 1ong
7 Cong tiac do be 1ong va rut ong vich
8. Kiém tra chat lugng coc khoan nhoi
I11. Thi cong coc Barrette
|. Co so 1y thuyet tinh todn coc Barrette
2. Cong ngheé thi cong coc Barrette
Phan 2

NHUNG PHUONG PHAP THI CONG XAY DUNG PHAN THAN
CAC CONG TRINH BE TONG COT THEP

Chuong 1
XAY DUNG THEO PHUONG PHAP DUC TOAN KHOI

1. Cong nghé cop pha tam ldn

138

138
139

140
142

142
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146
147
155
159
160
161
163
167
168
169

178
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pac diém cua cong nghé cop pha tdm 16n

L)

Nhitng wu di¢m chinh cuta viée sir dung cop pha tdm lén
tdac el la trong thi cong nha nhiéu tang)
3 Nhimg 10n (a1 va han ché tong viéc sir dung cp pha tdm Ién
4. Cac toal cop pha tam lan
1. Cong nghe ¢op pha tuy nen hay cop pha hop
[11. Thi cong cac cong trinh bé tong do tai ché bang cop pha
di dong va cop pha truo
|. Cop pha d1 dong ngang
2. Cop pha di dong lén cao
V. Bao duong am cho cop pha tam I6n
|. Phuong phéap lam am

2. Phuong phip lam néng van khuon

Chuong 1
XAY DUNG CONG TRINH THEO PHUONG PHAP LAP GHEP

|. Phuong phap lap ghép tr do
11. Lap ghép kiéu tu do cai tién
I Cai uién hinh dang kél cau
2. S&r dung cic dung cu dinh vi
3. Cai 1ién cdc cong cu chdng d8. diing cac thiét bi van nang dé
diéu chinh va lién két tam thdi cdu kién
4. Cai ti€n can truc va cdc thiét bi cdu lap
I11. Ding khung dan lon
V. Phuong phap dinh vi xau chuéi
V. Lap ghép theo phuong phap cudng birc
V1. Lap ghép nha khung
VII. Lap ghép ki¢u hop phong (hay can ho)
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Chuong III

PHUONG PHAP XAY DUNG HON HOP LAP GHEP VA PUC
TOAN KHOI

I. Xay dung theo phuong phép nang tang va nang san
1. Thi cong theo phuong phép nang ting
2. Thi coéng theo phuong phip nang san
II. Sit dung kich leo co dién trong xay dung nha theo phuong phap
nang tang va nang san

III. Van dé chong dinh giira cac tam san bé tong cot thép dic chong
IV. Thi cong I6i ciing ciia nha theo phuong phap nang ting

1. Phuong phép thi cong

2. Trinh tu thi cong

3. Uu diém cta phuong phép

Chuong 1V

THI CONG BE TONG TOAN KHOI BANG
CONG NGHE CcOP PHA TRUOT

I.* Vai nét vé lich sir phat trién cop pha trugt ¢ Viét Nam va trén
thé giGi
II. Pac diém cia cong nghé thi cong sir dung cop pha truot
IT1. Thiét bi cia cép pha truot |
IV. Tinh todn van khuon trugt
1. Tinh toén chiéu dai t&i thiéu cla két ciu khi sir dung phuong
phép thi céng bang c6p pha truot S s
2. Céc tai trong tdc dung 1&én hé cop pha truot. - :
‘3. Su dinh bdm, phan 16p va déng sin cha bé tong trong, coppha
~ truot
J4 Yéu cau cucmg dﬁ bé tong khi ra khoi cop pha truo‘i
_ 5. Tinh todn téc do truot
6. Kich sir dung trong thi cong cp pha trugt
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Chuong V _
PHUONG PHAP THI CONG KET CAU CAU
BE TONG COT THEP UNG SUAT TRUGC

Vai nét vé lich sir va su phat trién ciia bé tong cot thép ing suit
trude ¢ Viét Nam va trén the gici

Nguyén ly cua bé tong ing suat trude

III. Cac phuong phdp tao img sudt truée

1. Phuong phap kéo cing trudc
2. Phuong phép kéo cang sau
3. Cic phuong phép khéc tao ing sudt trude

-va bé tong du Ung luc
5. Phan loai cong trinh BTCT Gng suét trudc

IV. Vat liéu dung trong két cau BTCT img suat truée

1. Bé tong

2. Thép trong bé tong tng suat trudc

3. 6ng gen

4. Vita phut

5. Cét thép thudng trong két cau BTCT g sudt trude

V. Cau tao céc két cdu BTCT tng sust trude

1. Cat thép thudng (cot thép cau tao)
-2. Cot thép tng sudt trudc theo phuong phap cang trudc
‘3. C6t thép ing sudt trude theo phuong phap cang sau

VI. Tén hao img suat trong két cdu BTCT ung sust truée

1. Mat mét dng sudt trong qua trinh kéo va neo cot thép
2. Mt mat iing suat do bién dang dan héi tifc thi ciia bé tong
3. Cic mat mat ing suat trudc khic
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