Chuong 7

TUONG CHAN PAT CO COT ON PINH CO HOC -
PIEU KIEN TINH

7.1. MO DAU

Tuong chian dat ¢6 ¢ot 1a mot phuong phép hiéu qua dé gidi quyét bai toan kinh té& va
kho khan tiém an. Cdc ky su va nha thiét k&€ can nghién citu tudng chin dat cé cot dé
giam va tham chi loai bo dugc céc dp luc ngang tic dung 1én tudng chian. Mat cit ngang

tOng quit mot tudng chin dat ¢6 ¢t 6n dinh co hoc (MSEW- Mechanically Stabilized
Earth Walls) duoc trinh bay trén hinh 7.1.
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Hinh 7.1. Mdr cdt ngang tong qudt ciia tuong chan dat cé c6t (MSEW ).

Chuong nay s& hudng dan thiét k& chi ti€t cho moét tudong chin dit ¢ c6t 6n dinh vé
mat co hoc (MSEW).
7.2. MO TA CAC HE THONG TUONG CHAN PAT CO COT ON PINH CO HOC

7.2.1. Cac kiéu hé thong tuong chan dit ¢o cot

Cidc hé thong tuong chin dat ¢é c6t ¢é thé duge mo ta theo hinh dang cot, co ché
truyén (mg sudt, vat liéu cot, kha nang kéo din dai cla vat liéu cot, va kiéu bao vé bé
mat ngodi va moi lién két.
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1) Hinh dang cot

Co ba kiéu hinh dang ¢6t ¢6 thé dugce nghién citu:

a) Dang thanh mong mot chiéu

Cot duge ché tao thanh cdc thanh dai mong bang thép tron hay thép cé gan, hoac thép
¢6 gin chiu lue duge boc bing chat déo tdng hop.

by Dang mior cheéa han hop

Lud hay mang cie thanh dan thanh nhimg tam ludi 6 vuong ¢é khoang cédch tir 150
mm (13 1én.

o) Dang hat chiéu phang

Nhimg tdm ludi dia k¢ thuat lién , luéi soi dét, v ludi soi khong dét. Loai ludi nay
duge ¢he tao thanh timg 6 vuong ¢d khoang cach nho hon 150 mm.

2) Vat liéu cot

Su khdc biét gida nhimg dac trung cta cét kim loat va khéng kim loai duge thé hién
nhu sau:

a) Corkim loui

Tiéu bieu | loai thép mém. Loal cot nay thudng duoc ma k&m hay cd thé duge boc
bang ¢poxi.

b) Cor phi kim loai

Cdc loar vat lieu polymer noi chung, bao gém polypropylene, polyethylene, hay
polyester.

3) Do kéo ddn cua ¢61

Phin thanh hai loai theo kha nang kéo din:

a) Cotkhong kéo dan

Do bien dang cua cot tai thdi diém pha hoai luén nho hon do bién dang cda dat.

h) Corkéo dan

Do bien dang cia ¢ot tai thoi diem phd hoai Juén 16n hon do bién dang ciia dat.

7.2.2. H¢ thang bao vé bé mat

Nhing ki¢u bao vé bé mat twedng chin chua yéu ja:

1) Nhimg tim bé 1ong dic san nhu minh hoa trén hinh 7.2. Nhimg tdm bé tong diic
sin nay ¢d chiéu dity nho nhat 12 140 mm va ¢6 dang hinh chir thap, hinh vuéng, hinh
chir nhit, hinh thoi, hay hinh lue gidc. Tinh chiu nhiét va tinh chiu kéo cla c6t doi hoi
phai thay doi theo kich thude ciia cde tdm be tong. Céc don vi (khsi) canh nhau dwoe néi

vai nhat bang dinh ¢hot chiu ciit (ot

161



Hinh 7.2: Nhiing kiéu gia cucng bé mat tucmg chan MSE.

2) Nhitng cdu kién tucmg chan kiéu khoi mé dun xép khé (MBW- Dry Cast Modular
Block Wall )

De thiét k€ va thi cong tudng chén, ngudi ta thudng ding céc ciu kién bé tong tuong
doi nho, va xép nam. Khai lugng cla cdc cdu kién nay ndam trong khoang tir 15 dén 50
kg, voi cidc cdu kién nang tir 35 dén 50 kg va thudng dung cho coéng trinh duong cao toc.
Chiéu cao don vi tiéu biéu nam trong khodng tir 100 dén 200 mm tuy thudc nha san xuat
khédc nhau. Chiéu dai bé mat 16 ra ngoai thuong thay déi tir 200 dén 450 mm. Chiéu rong
danh dinh (chiéu vuong géc véi bé mat tudong chin) cla cdc cau kién tiéu biéu nim
trong khoang gitta 200 va 600 mm. Cic cdu kién c6 thé dic dac hay c6 16. Toan bo
chiéu cao 16 s& duge ldp ddy bang vat liéu vun trong qué trinh lap dat. Theo phuong
ding, ngudi ta ¢é thé noi nhimg ciu kién canh nhau bang cdc dinh chét, hay bang cdc
khod chiu cat. Nhimg chi tiét nay duge minh hoa trén hinh 7.3, va c¢6 tén thuong mai la
dd dinh vom,...
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Hinh 7.3.V( du vé cac cau kién MBW thuong mai thich hap
(17 cudn sdch huang dan thiét ké NCMA cho cac nong chan phan manh).

3) Lop bdo ve mdt ngoai Long chdn bang kim loai

e thong tudmg chin dat ¢o ¢ot ddu tién ¢d cdc cau Kién bao vé bé mal ngoai bing
st (hép iy kém. Tuy nhién, hién nay nhing tim bé 6ng dic san van duoe s dung
niuéu cho wiomg chin dat ¢6 ¢ot, con 16p bido vé be mar bang kim loai ¢6 thé chi thich
hop cho cae wong chian kho thi cong hay khé lap dit nhitng ciu kién biao vé bé mat trén
cuo bing thii cong,

4) Luoi soi han

Ludi ding soi ¢ thé dé uon theo hinh dang bé mat ngoai cia tudng chan. Kiéu lop
bao ve mat ngofi ndy duge str dung trong c¢dc hé thong tudng dit ¢6 cot.

5) Lop bdo vé bé mat bing ro da

Ro did ¢6 the st dung lam 16p bio vé bé mit giong nhu nhing phan tr cot, ching bao
com ludi soi han, tam thanh det hiin, ludi dia ky thuat, vii dia ky thuat hay ludi dét kép
dat gira hode duoe nor van cie ro da.
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6) Lop bdo vé bé mat bang chit déo dia ky thudt

Nhig loai ¢ot vai dia k§ thuat khdc nhau c6 thé sir dung lam 19p béo vé bé mat
(womg chan. Céac 1ép bao vé niay dé bi phi hoai do nhimg tia tir ngoai va bi ngon [Ura lam
hu hong. Tuy nhién, ludi chat déo dia ky thuat van duge dung lam c6t trong dat va lam
16p bio vé bé mat giong nhu ludi soi han, ...

7) Lop bdo vé bé mdt c6 két cdu dang khung

Daéi voi nhing wdng chin ¢é bé mat can duoc bao vé tot, thi I6p bao vé bé mat hoac
bing vai dia k¥ thuat, Judi dia k§ thuat hode bing ludi dang sgi, sau khi thi cong xong
twong chin, cdc 16p ludi ndy duoc lién két bang vira bé tong hay bing cdc tim bé tong
dic sdn, bang gé. hay bang cdc vat lieu khdc. Phuong phip bao vé bé mat hang nhiéu
loai vat licu nhu vay thuong tén kém, nhung lai ¢é lgi thé vi chéng duge dd 14n qua muc.

7.2.3. Cac loai ¢cot

Cho dén nay, cac loai c6t duoc dung trong nhiing cong trinh twong chan dat ¢é nhiéu
thay d6i vi da dang. Phan 1én cdc tuong chdn dat déu sic dung c6t thép, ma tiéu biéu la thép
ma kém, nhung ¢6 ca thép boc nhua époxi. Hai loai cdt thép hién nay dang sir dung, la:

1) Thanh thép dang ban mong

Nhitng thanh thép dang bin mong ¢é tinh thuong mai thudng ding hién nay la loai
thép ¢6 g & mit trén va dudi, rong SO0 mm va diy 4 mm. Ngoai ra, cé thé dung céc
thanh thép tron ¢6 chiéu rong 1a 60 dén 120 mm, day 3 dén 4 mm.

2) Luoi thép

Ludi thép dang soi han thuong ding sgi doc ¢6 dudng kinh tir 10 mm dén 16 mm va
duge bo tri theo khoang cich hoac 150 mm hoac 200 mm. Sai thép ngang cé dudng kinh
thay déi tir 9,5 mm dén 12,8 mm, vi duoc dat theo yéu cu thiét k&, tir 230 dén 600 mm.
Luai thép soi hin duge dat thanh 6 vuong 50 X 50 mm dung dé néi véi 18p s¢i thép han
bao vé bé mat wdng chin. Mat s6 hé théng tudng chan sir dung [uéi thép ¢6 hai soi doc.

Dai da s6 cdc hé tuong chin MBW déu sir dung c6t 1udi chat déo dia ky thuat, udi
dia ky thuat chinh tac. Nhimg loai ludi dia ky thuat dudi day duge sit dung rong rii va
hay dung nhat, do la:

a) Ludi dia ky thudt bdang polyethylene 1y trong cao (HDPE).

bay la toat Tudr dia k¥ thuit ché tao mot truc va ¢6 sin.

by Lucyi dia k¥ thudi bdng polyester boc biang PYC (PET )

Lowi fudi nly ¢4 sin & mot s6 nhia mdy san xudt, né duoc dac tring bang nhimg bé
so1 PET ¢6 d6 bén cao khi chiu téi theo phuong doc.

cVdi dia Ky thudt

Cdc loyi vai dix k§ thuat do bén cao 6 thé duge sir dung dé xay dung sudn déc dit c6 cot
(RSS). Ci hai Joai vai dia ky thuat polyester (PET) va polypropylene (PP) déu dugc sir dung.
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7.2.4. Vat liéu dap ¢é cot

Tudng chin MSE doi hoi phii cé dat dip c6 chit lugng cao dé cong trinh bén lau,
thim nudc 6, vi luong tdc gida c6t véi dit (6t, ma twong tdc nay chi ¢6é duoe nho vat
lieu ¢6 cdp phoi hat tét. Dai da s6 nhing hé théng MSE déu phu thudce vio ma sét giita
cdc phan tir ¢St v didt. Trong nhiing truong hop nhu vay, phai quy dinh va yéu cau mot
loal vir lidu ¢ dic trung ma st cao. Mot s6 hé théng twang chan dit ¢ et phai dua
viio dp luc bi déng tdc dung len nhing phan tr ¢6t, va cac wrudng hop nhu vay, chit
luong cha dat dap s Y tiéu chuin bat bude. Theo nhimg yéu ciau nay, dat khodt phai loai
bo loal dat ¢6 ham luong sét cao.

Tir quan diém vé kha ning chiu tdi cha cat ké trén, loaj dat dap cé chat lugng thap cé
the st dung cho cdc cong trinh MSEW. Tuy nhién, loai dt dip c6 thanh phéin cip phéi
hat chat lugng cao s€ ¢é vu diém 1a thodt nuée tu do t6t, kéo dai thoi gian tusi tho clia
cédc loai 6t kim loai, va cén it cot hon. Ngodi ra, loai dat trén con c¢6 nhimg uvu diém
khic 14, cong tdc rai v diam nén bing thl cong hay bing mdy déu thuan loi. Diéu nay
¢On ¢6 tic dung lun tang nhanh téc doé thi cong va sita chita cic sai s6t ¢6 thé xdy ra.

7.2.5. Tiéw chuan ¢6 hi¢u lue

Tiéu chuan can thie hién cho cic cong trinh MSEW ¢6 chi y t6i nhimg yéu cdu thiét
k&, chii yéu do tinh toidn thuc (¢ hay cac Tiéu chudn di néu trong nhimg quy trinh K§
thuat AASHTO 1996 cho Cau - Duong cao 16c. Néu chid y dén chuyén vi ngang cla
tudng, thi chua cé phuong phdp nio du bdo chinh xdc cdc chuyén vi nay, ma dai bo
pbin nhitng chuyén vi ngang lai xdy ra trong qué trinh thi cong. Cic chuyén dich ngang
phu thude vio hiéu qua ddm chat, kha niang kéo dan cua cét, chiéu dai cia ¢ot, cic chi
HE Noi ¢t Vi cdc tdim bé 16ng, va cde chi tiél bao vé bé mat ngoai.

Mot xic dinh so bo nhiing chuyén vi ngang ¢6 thé xdy ra déi véi cac cong trinh 1eong
chin don giin, ma nhing chuyén vi nay xdy ra trong qud trinh thi cong, ¢6 thé dua trén
ty s6 chicu dai cét voi chiéu cao clia tudng chan, va kha nang kéo dan clia cét, nhu chi ra
trén hinh 7.4

Hinh 7.4 chi ra cho thdy, su ting ty s6 giita chiéu daj cot véi chiéu cao trdng chin,
theo 1y thuyét gidi han thap nhat clia ty s6 nay bang 0,5 H dén 0,7 H, thi s& 1am giam
bién dung chimg S0%. Dong thoi, diéu ndy con chi ra rang, bien dang cita cic cong
rinh g chin MSEW duoc lap dit bang cdc cot polymeric (kéo din duge) xap xi
bing ba lan so véi tuong chian duce b tri cdc ¢ot kim loai (khong kéo dan duac).

Nhitng tiéu chuan ¢6 hiéu luc phai lién hé dirgc ca khu vue va cong trinh. Tiéu chuan
Jien quan tGi cong trinh bao gdm hé s6 an toan hay moét to hop cc hé sé tii trong va hé
50 kha nang chiu tat, vi du nhu tiéu chuin chuyén vi chip nhan dugc ciia cong trinh
MSEW dac trung da lua chon.

H¢é 56 an toan nho nhat ¢6 tinh 18 cac dang phd hoai duge dé xudt nhu sau:



1.On dinh ngoai:

- Truaot : FS > 1,5 (MSEW)

- Do léch tam, ¢, tal didy : <L /6 trong dat; <L /4 trong da

- Kha nang chiu tai "FS>25

- (3[1 dinh sau FS>1,3

- 6[1 dinh 16ng thé FS> 1.3 .
- On dinh dia chan : FS > 75% FS tinh (moi dang pha hoai)

2. (5;1 dinh trong:

- Stic khing nho :FS> 1,5 (MSEW)

- Do kéo cho phép:
+ Doi vai cot la cdc thanh thép mong : 0,55 F,,
+ Doi vat cot la Tud thép 0,48 F,, (lién két vai cic tAm hay khoi bétong)
+Da6i véi cot chit déo dia ky thuat @ T, - xem i tho tinh todn dudi day.

7.2.6. Tuéi tho tinh toan

Nhimg tudng chin MSE duoc tinh theo tudi tho kinh t&, thudng dua trén nghién citu
tdc dung an mon lau dai tiém an (hw hong) vat liéu, tinh thaim , vi nhing y&u (6 phd hoai
moi trudng khic tic dung 1én tirng thanh phan vat liéu tao 1én tudng chan. Kinh nghiem
chi ra rang, cidc loai tudng chin vinh cltu ¢6 thé duge thiél k€ véi tudi tho kinh 1€ (tudi
tho st dung) bing 75 nam. Céc tuong chin tam thai duoce thiét k& véi tudi tho sir dung
bang 35 nam hay nho hon.

Mot mitc do an tolin cao hon va véi tuéi tho sir dung 1au dai hon (tic 1a, 100 nam) cé
thé thich hop dét véi cdc loai twdng chin diung dé d& cic mé ciu, nha, hay nhiéu cong
trimh khac.

Chat lugng su dung la mot nghién cdu quan trong trong tinh todn- thiét k& cdc tuong
chiin vinh ctru . Tudng chin vinh clru ¢6 thé thigt k€ vira dé bao vé bé mat ngoai vira tao
my quan khu vure, va co ban ¢6 thé duy tri dirge né thong qua tudi tho tinh rodn.

7.3. TRINH TU THI CONG

Dudgi diy 1a mot phic thao trinh wr ¢6 tinh nguyén tic thi cong cho nhiing hé thong
MSEW dic trung, nhitng yéu cau phu cling nhu yéu céu riéng cua cong trinh.

7.3.1. Thi cong xay dung cic hé thong MSEW ¢6 16p bao vé mat ngoai dic sin

Viée thi cong cac hé théng MSEW ¢6 16p biao vé mat ngoai dic sian dugc tién hanh
nhir sau:

1) Chuan bi nén dit

Bude niy bao gom cong tic bée bo cic loai vat liéu khong can ra khoi khu vue xay
dung cdc cong trinh (udng chin. Moi vat lieu hitu co, thuc vat, tAng phd dé truot va
nhimg vat liéu khong on dinh khac déu phai gat bo, sau d6 ddm nén chat nén dat.
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Cine NIy so gia tang chuvén vi twong doi chimg 25% cho timg phu tdi bing 20 kPu

Duct 1rén cde neong chan cao 6 m, chuyén vi nwong doi tang xdp xi 25% cho timg 20 kPu phit 1di.
Fhiee nghiém chi ra rdng, dot vor cde naong chian cao hon, thi tde dung cia phi tai ¢é thé ' lon hom.

Chii ¥ rdng, chuvén vi the con phuy thude vao cac dédc trung dat, hiéu qud dam va tay nghé
cua nguoi thi cong.

Hinh 7.4: Puing cong thiee nghiém dé xdac dinh chuyén vi ngang tiém dén
Xay ra rong qud trinh thi cong cde neomg chan MSEW (FHWA RD 89-043).

Trong cdc viing ¢é nén dat khong 6n dinh, phuong phép cai tao dat, vi du nhu dam
dong lue, tru dd, biac tham, hay nhimg phuong phap cai tao dat khic ¢6 thé thuc hién vao
giai doan xay lap wong chin.

2) Ldp ddt tam dém nam ngang dé xdy dung cdc phdn tit bé mdt

Tam dém be tong khong cb ¢ot, néi chung thuong chi rong 300 mm va day 150 mm,
déng thai chi duoe str dung dé xay dung MSEW, ma ¢ dé nhimg tam bé tong duoc 1ap dat
mot cich trinh ty. Dol khi, nguai ta ¢6 thé ditng 16p dém bing cudi soi dé xiy dung MSEW.

Mue dich cua 1@m dem nay 1a d¢ phuc vu dinh hudng cho viéc lap dat nhimg tam bao
ve bé mit trong chan, va né khong ¢ vai trd 1am nén d& tudng chan.

3) Lap dat hang ddu tién nhung tam bdo vé bé madt trén lop dém dat ngang da
CO Lrudc

LLap bio vé bé mit bao gom cic tam bé tong dic san, cdc tdm kim loai, hay cdc khoi

Mo dun duce kho.
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Hang diu tién cic tam bao vé bé mat ¢ thé 1a nguyén ven. hay mot nia (im 1a wy
thuoe vao loai 1dm duge sit dung. Dy cdc tim bao vé bé mat dau tién nhiam gidr 6n dinh
wong vi duge sap xép theo hang. DE xay dung bang khoi mo dun dic kho, ding cic
khdi nguyén kich thude thi khong can chong do @ bat ky cho nio.

Viée lap dat nhimg am bio vé bé mat va dip dat tuomg chin duoc tién hinh déng thoi.

4) Rdi dat ddp lén nén roi dam chat va tao phang chiing dé dat l6p cot ddu tién

Dit dap can dam chir dén do chat quy dinh, thudng bang 95 dén 100% do chat 1dn
nhit cha AASHTO T — 99, va nam trong khoang do am t6i uu xédc dinh.

Chia khod dé thye hién thinh cong cong tac trén day la rai v ddm nén dat phai nhat
quin. Chicu diy timg 16p dat dap phai duge kiém tra trén co so nhitng yéu cau chuyén
mon v viéc ba tri nhitng phéan tr ¢ét theo phuong ddng. Chiéu day 19p dat toi x6p dap
maéi ¢ cot phii duoc rai déu va khong duge vuot qua 300 mm. Dat gia cuang duge déd
thanh dong, roi ding mdy san gat déu theo huéng song song vdi bé mat wdng chan (tic
1a san gat theo chiéu vuong géc vé6i cét ngang chiu luc). Phan dat dap sau khai dat ¢é cot
phai duge tién hanh dong thoi.

5) Rai lop phdan ni cot dau tién lén lop ddt ddp

Cic phin tr c6t duge dat v néi v6i nhitng tim bdo vé bé mat, khi dat dip duge dim
chat dat dén cao doé lién két. thi cic phan (0 ¢ot nay s€ dat vudng géc vé mat sau cic
1am bao v¢ bé miit,

6) Rdi dat dap lén trén cdc phdn tir cot dén cao do cua lop cot tiép theo va dam
chat lop dat dap do.

Nhirig bude di phic thio rén day s€ duge thue hién 1ap lai cho timg 16p k€& 1i€p theo.

7) Xay dung nhiing barrier va go chan mai

Bude thi cong cudi ciing duge thue hién sau khi di 1ap dat xong nhitng tam bao vé bé
mat cubi cing, va hoan chinh 1dp dat dap dinh tuomg chan.

Trinh tu hodn thién tuong chan dat ¢6 ¢6t duge minh hoa trén hinh 7.5; 7.6 va 7.7.

7.3.2. Thi cong xay dung cic hé thong MSEW ¢6 lép bao vé mat ngoai mém

Nhitng twong chin MSE ¢6 bé mat ngoadi mém, trong dé vat liéu cé cot ciing nhur vat
licu bio vé bé miat giéng nhu vat liéu ¢é ¢t cia tudng chin ¢ cdc phan nr bao vé bé
mat duc san. Cice loai vat lieu bao vé bé mat ngoai mém dé 1a luéi sgi hin, vai dia ky
thuat. [udi dia K§ thuat hay ro da. Viée lap dit ciu kién bao vé bé mat ddu tién phai thuc
huén theo hang ngang. Méng bé tong hay dém ddy thong thudng néu khong phai la cic
cau kién dic san, thi can duoc lién két né vai he théng twong sau thi cong cong trinh.

Cong tdc thi cong loai tudng chin dat ¢é cot mat tuong mém duge tién hanh nhu sau:
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Hinh 7.5. Lap ddt cdc tam diic san bdo vé bé mat.
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Hinh 7.7. Céng tdc ddm chdt dar ddap.
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1) Lap ddar 1op cét daw nién

LLoat ¢6t ¢6 tinh bén di hudng (sitc 14, cha y€u la chat dia ky (hu?_it tong hop) nén lap
dat chiéu chiu lue chinh vudng gée véi bé miit cua tudng chan. Didu nay rat phit hgp vai
viée rai cét bing cdch lan ca cuon hay rai bing mdy hudng song song véi bé mat tudng
chan. Néu thi cong theo kiéu ndy, thi do bén kéo ngang cua cot phai lén hon luc kéo
theo yéu cau thiét ké.

P& giir 6n dinh ¢6t phai ¢o cac chél kep nhdam chéng lai su dich chuyén trong qui
trinh thi cong 16p dat dap gia cudng.

Chiéu dai naoi hai 16p 1uéi canh nhau nhd nhét 1a 150 mm doc theo mép va hudng
vuong goéc voi bé mat tudnmg chan. Tuy nhién, véi luéi dia ki thuat hay luéi dang soi
hian, thi mép clia chiing c6 thé dé tron truot, do dé can phai lién két bang cich buodc sé
on dinh hon.

24 Thi cong lip bé mat

Lip dit cdc 16p dia k§ thuat tdng hgp tuy theo hinh dang bé mat tudng chan, nhu chi
ra trén hinh 7.8. D& dd tam thai cac khuon tai bé mat, nhitng kep gir khuon phii dat «
diy cia ting 16p va ciach nhau theo phuong ngang la 1,20 m. Khi dung cic lugi dia k¥
thuiit hay Tudi mit thua, thi can sir dung vai dia k§ thuat dé bao vé dit dap & mit ngoai
cua trong.

Khi dim dat dip trong pham vi | m so voi bé mat tuong chiin, thi chi nén ding may
dam rung tha cong dé thi cong.

Phuong phép kiéu gap lai hay phuong phap lién két lién tuc sit dung dé do bé mat.
Trong phuong phip gap lai, c6t tai bé mat duge gap 1én 16p dit dap phia trén, chiéu dai
gip lai (81 thiéu 1a 1,25 m dé dam bao cudng do khing nhé dat yéu ciu. Tinh nhat quin
trong cong tic thi cong bé mat va dam chit chil yéu dé tao ra 16p phu bé mat duogc an
todn.

Ap dung cdch xur ly bé mat ( bao vé bang vita phun, cdu kién ddc sin, ...). Hinh 7.9
2161 thieu mot $6 hé théng bao vé bé mit lua chon cho twdong chan cé bé mat mém.

7.4. NHUNG NGUYEN TAC GIA CUONG DAT VA CAC TINH CHAT TINH TOAN

HE THONG

7.4.1. Khii quat

He thong tuomg chin dat ¢6 cot 6n dinh co hoc (MSEW) ¢é ba bo phan co ban: ¢de
phan nr cor; hé thong bao vé bé mdt, va dar déip cé cot.

1y Cac phan ur co

Cic phin tr c6t ¢6 the phan loai theo tinh chit dng sudt / bien dang va hinh dang.
Dua trén dang hinh hoc cla chiing, cdc phin tr ¢ot ¢6 thé phan ra nhitng thanh mong;
Gt hay tam. Nhiing ciu kién biao vé bé mat, khi sir dung, c6 thé 1a cdc tdm hay khdi mo
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dun biing bé tong diic sin, ro dd, lu6i dang soi han, bé tong do tai cho, vira phun, thuc
vat hay dia ky thuit tong hop.

2) bat dap ¢é cot chit y tai vat liéu dat dap trong ving cot

G6 cop pha

Ldp dia ky thuat téng hop

]

‘.D i —

& - : * - - - - e e PmmaT A,
8 T A
€ Dat dap co cot

L]

E Lo A

c Faptin . it .
5 _

5‘ T AR LD 5
= i - ) . "

g ky thuat tong hop

Phan dat dap nang lén duoc gilr lai sau khi rai va dam chat

Hinh 7.8. Tudn tw thi cong lop mai cho tuong chan MSE duoc bdo vé
bang chat dia ky thudr téng hop.

S BRIy
pax S =
( y
s
/
=
r
(
'
/
= f
ko
a) Lop bao vé bé mat bang b) Lép bdo vé bé mar thang dimg
bétong diic san/khoi xay bdng cdu kién bétong diic san
A e T ST e
1
1
1
=
1
2
) Lop bdo vé bé mdt bing bé 1ong d) Lop bao vé bé mat MBW
diic san | khoi xay thang dimg

Hinh 7.9. Nhiing kiéu lop bdo vé bé mat tuomg chdn ddt ¢é cot
bang chat dia ky thudt tong hop.
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3) Dat cin bio vé nim sat ngay vang dat dap c¢6 cot, chd y 61 vat lieu duge chuyén tir
noi khie dén hay dat tai cho. Dat can duge bio vé la ngudn tao ra ip luc ma khaoi dat cé
¢6t phai chong da.

Hé thang thodt nude nam duéi hay o phia sau khéi dét dap c6 cot cling 1a thanh phan
quan trong khi sir dung dit dap thodt nuée kém.

7.4.2. Khai niém vé dat ¢6 cot

Mot khéi dat ¢6 ot doi khi gidng bé tong ¢6 cot 0 tinh chit co hoc coa khéi duge cai
tao bang c8t, ma cét nay dat song song vdi chiéu bién dang chinh dé bu dap sic khing
kéo cho dat. Nhiing tinh chit kéo dugc cai thién 1a két qua cla su (rong tic gilta ¢ot va
dal. Vat licu téng hop (dit cé c6t) c6 nhitng dac trung dudi day:

- Ung sudt truyén gitia dat va cot phan be doc cot.

- Cdc 6t duoe ba uf trong khai dat phai theo ding quy tic va khong duge bé tri cuc bo.

1) Co ché'truyén ing suadt

Cic tmg sut duge truyén gilta dat va cot 1a nho ma sit (hinh 7.10 a) hay cuong do
khidng bi dong (hinh 7.10 b) la tuy thudc vio hinh dang cua cot:

a) Ma sdr phit (rién tai nhiing vi tri, ma & d6 ¢6 chuyén dich cat tuong dsi va tng
sudt cat tuong img gita dat va bé mat cst. Nhitng phan 1l ¢dt, ma & d6 ma sit 1a chinh,
thi phai licn két theo phuong dich chuyén tuong déi ciia ¢6t va dat. Vi du nhiing phan wr
¢oOt nhur vay - do 1a nhitng thanh thép mong, cac thanh doc trong ludi, vai dia ky thuat va
mot so 1ap lied dia ky thuat.

bh) Site khdng bi dong xay ra théng qua su phat sinh cdc iing sudt kiéu chiu tai trén bé
mat ¢6t “ngang” theo huwdng vudng goc véi phuong chuyén vi tuong déi cla cét. Sic
khing bi dong, mét cdch téng qudt duge xem nhu tirong tac ban diu déi véi cac ludi dia
ky thuit cimg, cot dang ludi thanh, va c6t soi dan. Nhimg thanh ngang nam trén cdt
dang thanh mong c6 go déi khi cling ¢6 stic khiang bi dong.

Su tham gia cia timg co ché truyén cho timng ¢ét riéng sé& phu thuoc vao dé nham bé
mat (ma sat bén), dng suat phdp hiru hiéu, kich thude 16 ludi, chiu day cha cdc ciu kién
ngang, va dac trung do gidn dai caa cot. Dac trung cua dat, bao gom kich thude hat,
thanh phén cip phéi hat, hinh dang hat, ty trong, dé am, luc dinh, vk dé cting déu quan
trong nhu nhau doi voi su phdt sinh twong tac gitta dat va cot.

2) Kiéu tac dung ciia cot

Chite nang dau tién cia cot 1a d€ han ché cdc bién dang cia dat. Trong tic dong dé
cidc ting suat s€ truyén tir dat sang cot. Nhitng ing sudt nay truyén cho cot dudi hai hinh
thae: kéo hay cat va uén.

a) Kéo 14 hinh thic pho bién nhat vé tic dung clia cdc c6t chiu kéo. Tat ca nhing
phan tir cot doc (e 1d nhimg phan tir c6t duge xé€p doc theo phuong dan nd cha dat) néi
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chung déu chiu duge cic luc kéo cao. Ung sudt kéo cling phat sinh theo mat cat ngang
cuia nhimg cot mém.

Téng luc nhd Ap luc phap tuyén

— IIImIsrOs

e - -

Luc ma sat Ap luc phap tuyén

a) Cuomg do ma sat truyén giita ddt va cdc bé mat ¢ot

Cuang do ma sat Suc khang bi déng

Lye nhé Ap luc phap tuyén
Luc nhd Cuong do ma sat
Sitc khang bi dong %\ /
1 . I —— |

b) Stie khéng (curong do) bi dong trén cde bé mat cot
Hinh 7.10. Nhitng co ché truyén img sudt cho cét trong dt.
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bi Car va uon. Nhang phan tr ¢ot “ngang” déu phii ¢6 mot do cing nhat dinh, chung

¢6 kha nang chong lai cdc moment cat viv uon.
7.5. TUONG TAC COT VA PAT THEO NHUNG KHAI NIEM THONG THUONG

Céc he s tuong tic cia dat (kha nang chiu nho) duoc xdc dinh bing nghicn ciu
trong phong vii ngodi trdi theo mot s6 phuong phdp v tiéu chudn ddnh gid khice nhau.
Phirong phip chuan theng nhat méi phat trién gén day, duge chi tiét hod nhu sau:

7.5.1. Xac dinh khi nang chiv nho coa cot trong cac cong trinh MSEW

Cudmg do khing nho, P, . cia c6t tren mot don vi chiéu rong cét duge cho nhur sau:

P=F.ao,.L.C (7.1)

Trong d6: L, . C - t6ng dién tich bé mit trén mot don vi chiéu rong cét trong viing

khing nhoé sau bé mat truot:

L - chiéu dai neo clia ¢ot trong ving khing nhd sau bé mat trugt;

C - chu vi don vi hitu hiéu cua cot; tae 1a, C = 2 cho cdc thanh mong,

ludi,va tam;

IF 7 - hé s6 khing nho (hay hé s6 (uong tic ma sat — chiu i),

o - hé so hiéu chinh ty 1& dé tinh su gidm itng suat khong tuyén tinh trén
chiéu dai ngam cua cdc cot ¢6 kha nang kéo dan cao, dua trén nhimg
$6 liéu thi nghiém trong phong (thong thudong biang 1,0 cho céic cot
kim loai , vd bang 0,6 dén 1,0 cho céc ¢ot dia k§ thuat tong hop). Khi
khong ¢6 tai lieu thi nghiém, thi 1ay o = 0,8 cho, luéi dia k§ thuat; va
a = 0,6 cho vai dia ky thuat (luéi kéo din duoc).

o', - ung suit thang ddng hitu hi¢u tai ranh gidi giira cét va dat.

F¢ $0 khing nho F™ ¢6 thé nhian dwge mot cach chinh xidc bang thi nghiém nhd trong
phong hay ngoit troi, nhitmng thi nghiém nay duoc (i€n hanh trong dat dap dic trung dé
dung trén cong trinh. DBai vai bat ky loai ¢6t ndo, hé s6 F~ déu cé thé xic dinh theo
phuong trinh téng quit dudt day:

F " = Lutc khéing bi dong + Cuomg do ma sit
hay,
F'=F,. a,+1go, (7.2)

Trong do: ay - he s6 chiu tai bi dong, ma hé s6 nay 1dy theo chiéu day trén moét don

vi chiéu rong cta ciu Kién chiu tai;
¢, - gbc ma st rong tuong tic gida cot va dat.

Nhimg tham s6 kha nang chiu tdi cho phuong trinh (7.2) duge minh hoa trén hinh 7.1 1.
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* DOi voi cot thép cé go, hé s6'khdang nhé F” thuong ditoc tinh:

F' =tgp, =1.2+logC, tai dinh tudng lay 16n nhat = 2,0 (7.3)
F" =1¢¢ tai do siu bing 6 m va sau hon (7.4)
Trong d6: C, = hé s6 dong nhat ctia dat dip (C, =D /D ). Néu dac trung C , clia dat
dap tudng chin tai thoi diém thiét k& chua biét , thi c6 thé gia
thiét C , = 4 (tic 1, F* = 1,8 tai dinh tudng chin).
* Doi voi ludi cot thép o6 khodng cdach ngang S, 2 150 mm (xem hinh 7.11)
| S, |‘ | Thanh chiu lyc ciia lu6i
3= | T
S, l vl
Y XY
Dl ‘.

: LAl
N

Viing khong @ ’ i
i 7777777

'
P/
q = _r
o,

<« 1 _ r Thanh doc cta luéi
Sy =1 3

)
S, =khoang cich giirta cdc thanh doc
S, =khoang cdch gitta cdc thanh ngnag
o', = cuong do chiu tai phdt sinh trén thanh ngang
o'y = (ng suit thing ding hitu hiéu
D = duong kinh sgi hay thanh cot.

Hinh 7.11. Cdch xdc dinh cdc kich thitée higi dé tinh khd nang chin nho.
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F " la ham s6 cta hé s6 kha nang chiu tai hay hé sé ngam (F ), dugc tinh nhu sau:
F = F oo, =40a,=40(c/28,)=20(t/S,) taidinh tudng chén (7.5)

F' = F, oy =200, =20(t/25,)=10(t/S,) tai do sau bang hay 16n 6 m (7.6)

Trong do: t - chiéu day cua thanh ngang.

S, phii déng nhat sudt chiéu dai cua cdt, ¢on cic thanh cot ngang chi duge lién két
wong vang én dinh.

* DOT voi hiedi dia ky thudr 1ong hop (niee la, oi dia ky thudt va vdi dia ky thudt)

Cudng do khang nhé cua cdc loai ¢6t nay duoc dua trén sur gidm hé s6 ma sdt cha dat,
hé 56 nay thudng tuong tr nhu hé s tuong tic, C. Khi khong cé céc s6 liéu thi nghiém,
thi tri s6 F " cho cét dia ky thuat téng hop thudng 18y nhu sau :

- F =2/3ge (1.7)

Trong d6: ¢ - géc ma sét trong 1én nhat cua dat dap vun tho lua chon dé dap tudng
chan; déi khi cé thé 1ay ¢ = 34°,

7.5.2. Trugt theo bé mit tiép xic

Trugt theo bé mit tiép xtic gifra 1udi dia ky thuat téng hop (vai dia ky thuat, ludi dia
ky thuat va dudng tiéu nudc bang chat dia ky thuat téng hop) véi dit thudng nho hon
gbéc ma sat clla ban than dat va c6 thé hinh thanh bé mat trugt. Do d6, hé s6 ma sét tiép
xuc tg@, cin duoc xic dinh nho ddnh gia trugt doc theo bé mat cha c6t dia Ky thuat tdng
hop véi dat dap can gia cuopg. Géc ma sdt tiép xic ¢, duge xdc dinh biang céc thi
nghi¢m cit truc ti€p dat- 1uéi dia k¥ thuat tdng hop theo ASTM D 5321. Khi khéng cé
cic két qua thi nghiém trong phong, thi hé s6 ma sdt ti€p xdc thudng duge 14y bing (b
tg@, ) cho vii dia k¥ thuat va cic hop chat thoat nude bang loal luéi dia ky thuat. Nhitng
loai ludi dia ky thuat (ong hop nhu mang chong tham dia ky thuat va mot s& 161 thodt
nude biang hén hop dia k§ thuat ¢6 thé ¢6 cdc tri s6 tuong tdc thap, nén cin phai thuc
hién nhitng thi nghiém moét cich hop ly.

7.6. PANH GIA CAC TINH CHAT XAY DUNG DUA TREN KHAO SAT VA THI
NGHIEM KHU VUC

7.6.1. Pat nén

Viée xic dinh cdc tinh chat xay dung cua dit nén cdn tap trung vao danh gid kha
nang chiu tai, kha nang lin, va cao do muc nude dudi dat. Dé xdc dinh kha nang chiu
ti1, doi hoi phai xdc dinh dugce nhitng tham s6 coa dit: géc ma sit trong, ¢ , luc dinh, C,
trong lwong don vi, y. D€ tinh kha nang chiu tai ciia dit nén can tuan theo tiéu chuan
chuyén nganh Ciu - Dudng cao tdc, va nhimg tiéu chudn xay dung hién hanh khéc. Téc
dung chia do nghiéng tai trong va hinh dang méng cé thé bd qua, va hé s6 an toan nho
nhit cé thé 1y bang 2,5 cho tai trong nhém L.
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Pé xac dinh d6 lin clia nén, nhimg két qua phan tich do lin truyén thong theo s6 liéu
thi nghiém trong phong, cé thé sit dung hé sd c6 két, C, , két hop vdi tri s3 nén hin gan
ding, C, , nhan dugc nr cic tuong quan thi nghiém céc chi tiéu cua dat (46 4m, céc gidi
han Atterberg). Cén sit dung cdc k&t qua phan tich do 1dn, nhat 13 do lin léch, dé xdc
dinh kha nang cta 16p bdo vé bé mat va hé théng lién két nham Khic phuc dugc nhing
chuyén dich hay cin dua ra nhimg phuong phéap du tinh cdc chuyén dich khic nhau.

Poi hdi phéi lua chon cic phuong phép ky thuat cai tao dit dé khic phuc nhing
nhuoc diém co ban va tinh nén lin cha dat, d€ ¢ duoc kha ning chiu tai dat yéu ciu,
t6ng d6 lin hay d6 hin 1éch nam trong gidi han cho phép.

Viéc dinh gid nhimg van dé co ban trén day, khéng ngoai viéc nghién ciru cong dung
ma hé théng tudong chin dem lai. Nhitng danh gid kiéu ndy 12 trach nhiém cta tap thé
cdc k¥ su hay cdc nha tu van thiét k€ dia ky thuat.

7.6.2. Dat dip co cot

Nhimg yéu ciu dudi day s€ phu hop véi thuce t&€ ngay nay:

1) Lya chon var liéu dat ddp dang hat cho vang c6 cot

T4t ca vat lieu dat dap dugc sl dung dé xay dung tudng chan MSE mot cich phu hop,
thi céc gi6i han cap phéi hat duoc xac dinh theo AASHTO T- 27 (hay tiéu chuidn nginh
hién hanh) phai tuan tha nhu sau:

a) Kich thuoc ray ciia My Phan tram lot ray”
102 mm*® 100
0,425 mm (No. 40) 0+60
0,075 mm (No.200) 0+15

Chi s6 déo, I, khong dugc 1ém hon 6.

“ D& sw dung cdc tri s6' dinh truée F ™, thi C, phdi 16n hon hay bdng 4.

“\Bang nghién ctu moi ddy vé xay dung, su duy tri ciia cét dia ky thudt téng hop, va cdc loai
cot boc époxi chi ra rang, kich thuéc hat 1ém nhdt cia vdt liéu dar ddp cé cot phdi giam 16i 19
mm doi vor cot dia ky thudt téng hop, va cdc loai c6t boc époxi va PYC, néu khéng, cdn tiéh
hanh cdc thi nghiém dé danh gia pham vi phé hoai hén hop dat dap va c6t cua tuomg chan.

b) Trang thdi bén vitng

Phai loai bd nhiing loai dat yéu, cdc hat ¢6 tudi tho thap ra khoi vat liéu dal dap c6 cét.
Vat liéu cdn c6 do an mon sunfat manhé nhé hon hoac bang 309% sau bén chu ky (hay tri s6
sunfat natri nh6 hon 15% sau  nam chu ky). Thi nghiém c4n tuan theo AASHTO T-104.

Theo tieu chudn AASHTO T - 99, d6 dam chat dat dap phai dat 95%, va do am 6i
w, W +2%.

Déi véi nhimg tudng chin MSE duge x4y dung bang dat dip c6 cét chira trén 15%
hat lot 16 sang 0,075 mm (#200) hodc chi s déo 16n hon 6, thi cdn ddnh gid chinh xéc
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c4 hai tham s& t8ng do bén vi d6 bén cit hitu hiéu dé c¢é duoc mat tri s ting suat ngang,
trugt, phd hoai téng thé (sau va trong viing cé c6t), cling nhu anh huong cia hé théng
ticu nude dén phuong phip phan tich. Cin tién hanh ca hai thi nghiém nhé lau dai va
nho tdc thdi gidng nhu cdc thi nghiém ma sat tuong tic gilra cot va dat. Can phai danh
gid nhimg dac trung lin mot cdch cdn than, dic biét chi y 161 su giam iing sudt xay ra (ai
nhing chd néi trén bé mat va dé ldn cia cdc két cdu d&. Phai tién hanh ddnh gid can
than nhitng yéu cau cua hé théng tiéu nuéc dat o phia sau, rén bé mat va ngay phia dudi
viing ¢6 c6t (vi du, sir dung mang lu6i dong thAm dé€ danh gia dnh huong cia cdc luu
lurgng tham va dp luc thuy tinh).

2) Pdt ddp can ditgc bdo vé

Nhimg tinh chat xdy dung chli chét yéu ciu 1a do bén va trong luong don vi, chiing
duoc xdc dinh dua trén viée tinh todn va thi nghiém cdc chi tiéu ctia d4t nén. Géc ma sét
trong (@) va trong lugng don vi (y ) ¢é thé x4c dinh dugc hodc tix cic thi nghiém cit truc
ti€p thodt nudc hodc tir cic thi nghiém ba truc ¢d két thodt nudc. Khong thé 1ay dugc
nhing mau dat nguyén dang, nén géc ma sit trong cua dat ¢é thé nhan duge bang thi
nghiém hién trudng hay bing cdch hiéu chinh nhitng chi tiéu tinh chit. Tinh bén rét cdn
cho viéc xdc dinh hé s6 ap luc dat thudng duoc st dung trong thiét ké. Dong thoi, vi tri
muc nude dudi dat nam trén ddy céng trinh du ki€n cdn xic dinh dé lap so d6 mat bang
tieu nude. Poi véi phan 16n dat dap cdn bao vé, tri s6 géc ma sat thdp, cdc tri s6 ndy
biang 28 dén 30 do 1A vira phai cho cdc loai dat vun tho va dét dinh c6 d6 déo thap. Déi
vai cdc loai dat cdn bao vé ¢6 do déo cao (I, > 40), tham chi do déo thap hon thi cin phai
danh gia ca hai diéu kién thodt nudc va khéng thodt nudc.

7.7. DPANH GIA CAC TINH CHAT TiNH TOAN KET CAU TUONG CHAN

Cac tinh chat tinh 10dn k&t ciu cua vat licu cot 1a ham $6 cua nhiing dac trung hinh
hoc, do bén va do cing, tudi tho, vk loai vat liéu. Dudi day, chiing ta s&€ nghién ciu hai
trong s& nhing tinh chat phd bién nhdt, [a:

7.7.1. Pac trung hinh hoc

C6 hai loat ¢ot duoc nghién citu nhu sau:

1) Tam, thanh va luci thép

Mot 1Gp cédc tam, thanh, hay ludi thép duge dac trung bang dién tich tiét dién ngang,
chiéu day va chu vi cia phin tu c6t, khoang cdch ngang tam dén tam giita cdc phan tir
cot (dai vai cic ludi thép, chi can xét cac thanh doc dat vuong géc voi tudng chin).

2) Vai dia ky thudt va ludi dia ky thudt

Mot 16p nhimg tim dia ky thuét t6ng hop duoc dac trung bang chiéu rong cia tim va
khodng cdch tam dén tam giita chdng. Khong cdn xét dén dién tich tié€t dién ngang, khi
d6 do bén cla tam dia k§ thuat tdng hgp duge thé hién bang luc kéo trén mot don vi
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chiéu réng, thich hop hon la bang ting sust. Thuong gap khé khan trong viée do chiéu
day cia nhitng tdm mong, vd ngan ngira dugc tinh bién dang tuong do6i ciing nhu xdc
dinh chinh x4c tng suét cua ludi.

Heé s6 che phii, R _ , duoc sir dung dé lién hé lyc trén mot don vi chiéu rong clia mét
c6t riéng vdi luc trén mot don vi chiéu rong ngang qua toan bo két cau:

R_=b/S, | (7.8)

Trong d6: b - téng chiéu rong cta tdm, mang hay ludi, va
S, - khodng cidch ngang tim dén tam gilra cac tdm, mang, hay luéi.

(R, = 1 trong trudng hop cét lién tuc, tic 1a umg 16p 1udi sé che phat toan bo bé mat
ngang cua khoi dat cé c6t).

7.7.2. Tinh chit bén

1) Cot thép

D6i v6i cic loai cot thép, tubi tho thiét k& dat dugc do su giam tiét dién ngang cia
c6t, tén thit do an mon du tinh trén mét chu ky tudi tho duge ding trong tinh todn thiét
ké, va nd dugc xdc dinh nhu sau;

Ec <E, —E, (7.9)

Trong do: Ec - chiéu day cla c6t tai thdi gian ddu cha tuéi tho tinh todn;
E, - chiéu day danh dinh tai thoi diém thi c6ng, v
E, - chiéu diy hao mon cla kim loai do bi an mon trong qua trinh si
dung két cau.
Luc kéo cho phép trén mot don vi chiéu rong cia c6t, T, duoc tinh nhu sau:

T, =0,55 cho cdc thanh thép mong (7.10)

va,
F, A. ey .
T, =0,48 B cho luoi thép diewe nor voi (7.11)

cdc tdm hay khoi bé tong
(Chii y: ¢6 thé dung 0,55 F, cho cdc hioi thép cé 16p bdo vé bé mdt la mém) .
Trong d6: b - tdng chiéu rong clia thanh méng, mang hay luéi;

F, - img sudt giéi han chay cua thép;

Ac - ti¢t dién ngang tinh todn cda thép, dugc xdc dinh nhu tiét dién ngang
ban dau trir di chiéu day bi in mon xay ra trong qué trinh tudi tho tinh
todn cua tudng chan. Nhing chi tiét thiét ké thi céng dé xdc dinh A, cho
cdc thanh thép mong va luéi thép nhu chi ra trén hinh 7.12.

180



2) Cot dia ky thudt tong hop

Viéc chon T, d6i véi cét dia ky thuat tdng hgp khé hon nhiéu so véi ¢t thép. Cic
tinh chat kéo cua ¢t bing dia ky thuat tdng hop chiu tic dong bdi nhimg yéu t6 moi
trudng, vi du nhir tlir bién (moi), phd hoai do 1ap dit, ldo hod, nhiét do, va img suit nén.
Hon nita, nhimg dic trung clia san phdm dia k¥ thuat tdng hop duoc san xudt bing chat
polymer co ban giéng nhau, chiing c6 thé thay ddi nhiéu, va nhimg chi ti€t vé sy lam
viéc cua polymer dé sit dung trong dit chua hiéu duoc moét cach diy di. Mot céch ly
twong hod, T, cin xdc dinh thong qua nghién ctu do din dai, kha nang tir bién (moi) va
moi co ché€ 1am giam do bén c6 thé xay ra.

Ecﬂﬁ %M

Sh

A =bE,

E, - chiéu day thanh méng duoce hi¢u chinh cho tén that do an mén.

.@%{% _

Sh

(D)’
4

A - =(s6 thanh doc) X =

D *- dudng kinh thanh hay soi da hiéu chinh d6i v6i hao t8n do an mon;
b - chuéu rong dan vi cha et (néu cdt lién tuc thi s6 thanh tinh todn cho chiéu rdng cdt bang 1 don vi).

T, < TRe = AcFyv Re
b
Trong dé: T, - do bén kéo 1au dai cho phép clia cdt (46 bén / dan vi chiéu rong cdt);

FS - hé 56 an toan (= 0.55 hay 0,48);
Fy ~ do bén gidn han chiy cua thép,
R - hé 88 phu kin cta ¢6t, R = b/S,; 18y R = 1 ddi vai cat lien tue (Lic 13§, =b = 1 don vi

chiéu rong);
T

Max

- tai trong 18n nh4t tdc dung lén cét (1ai trong/mét don vi chiéu rong; tudng chin).

Hinh 7.12. Cdc tham s6 dé tinh todn dé bén ciia cot.
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Mic di, c6t polymeric khong nhay cam déi véi tinh an mon, ma né chi cé thé giam
do bén do hoat tinh hod - ly xay ra trong dat, nhu su thuy phan, oxi hod, va nat né do
(ng suit moi trudng 1a tuy thudc vao loal polymer. Dang thai, nhitng vat liéu nay dé bi
hu hong trong qué trinh lap dat va tac dung cla nhiét dé cao tai ldp bao vé bé mat va
nhimg ché noi. Nhiét dé cé thé cao téi 50° C , so véi khodng nhiét do binh thuéng trong
dat chi ¢6 12° & nhimg ving han déi , con trong ving khi hau sa mac nhiét do nay chi
dat 30°C.

Dai v6i cac loai cot dia ky thuat téng hop, tuéi tho tinh todn dat duge 1a nhd sy phat
sinh téi trong tinh todn cho phép, ma tai trong dé cé xét tdi su giam do bén theo thai
gian trén chu ky udi tho tinh todn, dugc biéu dién nhu sau:

Tlh — Ii

= _ (7.12)
RF.FS FS
Trong dé: T, - do bén kéo lau dai tinh todn cda cot tmg v trang thdi gidi han;
T,, - d6 bén kéo t6i han cha cét dia ky thuat téng hop;
RF - 1a tich $6 caa tat ca cac hé s6 giam khi lam viéc;
FS - tong hé s6 an toan;
T, - do bén lau dai cua vat liéu, hay chi tiét hon:
Ty (7.13)

Tul =
RF. -RF;.RF
Trong d6: T, - d6 bén kéo lau dai chiu tai trong nén trén mot don vi chidu rong cot,
va T, duge 14y truc tiép tir nha san xuit;

RF - h¢ s6 giam tr bién 1a ty s6 cua 4o bén tGi han (T,) voi d6 bén gidi
han tir bién ¢6 dugc bang thi nghiém tir bién trong phong cho timg
san pham;

Khoang dao dong tiéu biéu ciia cac hé s6 giam thiéu 1 ham s6 cua loai polymer, nhu
chi ra duéi day:

Loai polyme Hé s6 giam do nr bién
Polyester 2,5dén 1,6
Polypropylene 5,0 dén 4,0
Polyethylene ty trong cao 5,0dén 2,6

RF, - hé s6 giam tudi tho. N6 phu thudc vio tinh nhay cdm cia chat dia ky thuat
tong hop ddi véi vi sinh vat, hod chat, 6xy hod nhiét, thuy phan,va niit do tng
SuAt, va né thay déi chi yéu tir 1,1 dén 2,0. He s6 giam nho nhat 6 thé 1a 1,1.

RF, - h¢ s¢ giam do hu hong khi 1ap dat. Hé s6 nay nim trong khoang tir 1,05 dén
3,0 12 tuy thude vio cap phai dat dip va khéi lugng sdn pham trén mét don vi
trong lugng. Hé s6 gidm thiéu nho nhat 1ay bing 1,1 dé tinh cho nhiing trudng
hop khong cé s6 liu thi nghiém.



FS - tdng hé s& an toan dé tinh dén su khong rd rang vé hinh dang cia két cau cong
trinh, tinh chat dat dip, tinh chét cda cét, va cdc tai trong tdc dung ngoai. Déi
vai tudng chan vinh ctu, chi riéng cdc cong trinh MSEW, hé s6 an toan nho
nhat 1dy bang 1,5 (nhu vay, T, =T ,/1,5).

7.8. THIET KE TUONG CHAN MSE - PIEU KIEN TINH

Phian ndy dwge sap x&p mot cdch tuan ty nhir sau:

- Khii quat cac phuong phap tinh toan.

- Didnh gia on dinh ngoai.

- PBdnh gia 6n dinh trong.

- Thiét k€& chi tiét.

- Vi du tinh toan.

7.8.1. Ciac phuong phap tinh toan

- Bédnh gid 6n dinh ngoai cho cic két cau tudng chin MSE, tiét dién cé cot dugc xem
nhu mot khéi dat hdn hop dong nhat, va danh gid 6n dinh theo cdc kiéu pha hoai truyén
thong nhu d6i vé8i hé théng tudng chin kifu trong luc. Nhiing diéu khic nhau trong thuc
t&€ hién tai 12 tinh todn 6n dinh trong, ma dn dinh trong nay quyét dinh bédi c6t, nguyén
tic phdt sinh tng suit ngang bén trong c6t, v gia thiét vé vi tri cia bé mit truot (iéu
biéu nhat.

- On dinh trong duogc nghién ctru nhu d6 nhay cua riéng cdc cau kién trong khoi dat.
Diéu niy cho thiy ring, céc bién dang duoc kiém tra thong qua cac cot tét hon toan bo
khdi, boi vi toan khdi sé xuat hién tinh khong nhat quin 16n hon nhiéu so véi c6t trong
dat. Do d6, nhitng phan tich bién dang, néi chung, sé duoc trinh bay theo cac phuong
phap hién hanh.

- Trong thap nién sau nay, ngudi ta da gidi thiéu tinh hop ly cita cdc phuong phdp tinh
104n vd nghién ctiu khic nhau. Diéu nay chi cé thé dat duoc, khi mét trong nhiing
phuong phép tinh todn hoan chinh bao gom nhing noi dung dudi day:

1) Phdn tich cdc ting sudt lam viéc dot véi cdc két cdu ciia MSEW

Mot phin tich cdc ting sudt lam viéc bao gom:

- Lua chon vi tri dat cét va kiém tra cdc iing suat trong khoi dat da gia cudng, ma cédc
ing sudt nay tuong (ng vdi tinh chdt cha dat va cac hén hop dat.

- Dédnh gid 6n dinh cuc bo tai vi tri cha timg cdt va du bdo su phé hoai s& phét sinh.

2) Phdn tich can bang gici han

Phwong phip phan tich cin bang giéi han bao gém viéc kiém tra én dinh tdng thé cda
cong trinh. Cic kiéu on dinh cin nghién ctu, d6 13: 8n dinh ngoai, 6n dinh trong, cu
the 1a:
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- On dinh ngoai bao gém &n dinh tdng thé ciia toan bo khéi dat gia cuong, né duoc
xem nhu mot khéi déng nhat va duge tinh theo mat truot nam ngoai khéi dat gia cuong.

- On dinh trong bao gém viéc danh gid cic bé mat truot tiém an trong khéi dat ¢ cot.

- Trong mot 6 trudng hop, bé mat trugt t6i han ¢6 mot phdn ndm ngoai va mot phin
nim trong khéi dat gia cudng, va do dé c6 thé phai tién hanh gdp hai phan tich 6n dinh
trong va 6n dinh ngoai thanh mot.

3) Tinh todn bién dang

Phan tich do nhay bién dang cho phép dinh gid hiéu qua thuc su cGa cua cong trinh
c6 xét t6i dich chuyén ngang va ding. Déng thdi, ¢ thé danh gid duge nhimg anh
hudng va thay déi trong timg loai c6t dén hién qua lam viéc cla céng trinh. Nhimg phan
tich bién dang ngang 12 vo cung khé khan va chi ¢6 dugc phuong phdp phan tich hiéu
qua thap nhat. Trong nhiéu trudng hop, nhimg phan tich rén day chi 1a gan ding hay
ching dugc gia thi€t don gian ring, thong thuong nhitng hé s6 an toan chong pha hoai
6n dinh ngoai va on dinh frong s& dim bio sao cho cic bién dang nim trong cic gidi
han cho phép. Nhing phan tich bién dang dimg nhan dugc tir tinh todn lin thong thuong,
c6 nhan manh rieng dén do ldin léch xdy ra doc bé mat tudng chin, va vuébng gdc vdi bé
mat tuong chin dén tan cuéi cha khéi dat c6 cét. Nhimg két qua ndy cé thé anh hudng
tdi viéc lua chon 16p bao vé bé mat, méi lien két bé mat hay trinh tu thi cong dat dap
trong chan.

4) Phuong phap thiét ké, Cdc cot khong kéo dan

Phuong phdp phan tich cin bang gidi han hién tai st dung cdch phan tich két cau
1rong lic thudn tuy dé xac dinh 6n dinh ngoai cua toan bo khéi dat gia cuong, giong nhu
cdch phan tich két cau trong luc thong thudng hay truyén théng. Dé dénh gia 6n dinh
trong, phirong phap nay xét t6i bé mat trugt t6i han gém hai doan thang, va bé mat truot
nay s¢ phan chia kh6i dat ¢6 c6t ra viing truot va vang 6n dinh. DPdng thoi, can chi ra
trang thidi can bang dat dugc cho thiét k€ hoan chinh.

Trang thdi img sudt cho 6n dinh ngodi, dugc gia thiél tuan theo trang thdi ung sual
Coulomb véi géc ma sit cla tudng chan, § = 0°. D6i véi 6n dinh trong, trang thdi 1mg
suat thay doi tir boi s6 k, dén trang thai 4p luc dét chi dong duge diing trong thiét ké.
Nghién ctru mdi day (FHWA RD 89 - 043) da tap trung vao trang théi iing suat cho 6n
dinh trong, vi du chitc nang cla k, , loai cot su dung (vai dia k¥ thuat, ludi dia ky thuat,
cac thanh kim loai mong hay luéi kim loai), va do siu so véi mat dat. Nhimg két qua
¢S gang irén day s& dugce tong hop trong Phiong phdp trong lic don gidn hod.

5) Phuong phdp thiét ké, Cdc cot kéo dan duoc

- D€ tinh todn on dinh ngodi, phwong phap thong dung gia thiét ring, su phan b6 4p
luc dat giong nhu nhimg phuong phip duoc sir dung cho cdc loai cot khong kéo dan.

- D¢ tinh todn on dinh trong theo Phirong phdp trong luc don gidn, hé s6 dp luc dat

trong, nhu di gidi thiéu trén, 1a ham sé cia loai cdt, ma ¢ dé hé s6 nho nhat (k) duoc

-n

(R4



diing cho tudng chan xay dung bang vii dia k¥ thuat va luéi dia k¥ thuat lién tuc. Doi
véi on dinh trong, bé mat phi hoai truot sé dugc xét theo tiéu chudn Rankine, do cac cdt
kéo din c6 thé din dai hon dat trude khi bi phd hoai.
7.8.2. Tinh toan on dinh ngoai va trong cua cac tuong chin c¢é mai dat dap
dinh tuong nam ngang va tai trong giao thong
Giong nhu cic tuong chin trong luc c6 dién va trdng chin ban trong luc, bon co ché
pha hoai ngoai tiém an thudng dugc trinh biy trong tinh todn cdc tudng chian MSE, nhu
chi ra trén hinh 7.13. Nhing ca ché pha hoai nay la:
- Trugt theo ddy tuong chan;
- Xdc dinh vi tri cha tdng céc luc (Lat);
- Kha nang chiu tay;
- On dinh sau (mat truot tron xoay hay truot doc theo bé mat yéu nhit).
1) On dinh ngoai
Tinh todn én dinh cho tudng chén cé mat ngoai thang ditng - sudn déc dat dip nam
ngang va co tai trong giao thong, nhu chi ra trén hinh 7.15.
a) Ap e ddr chii dong — 15 thuyét Coulomb
Ap luc dat cht dong 12 dp luc ngang gi6i han nho nhat phét sinh vio lic diu hinh
thanh pha hoai truot manh nhat, do tudmg chin di chuyén tach rai khéi khéi dat phia sau
lung theo huéng clia dp luc dit chi dong (d6 quay cila tudng 6 mifc t&i thi€u da dé tinh
ap tue dat chui dong vao khoang 2 mm/m ciia chiéu cao tudng chin).
Ky hi¢u quy ude dé tinh dp luc ddt dugc gidi thiéu trén hinh 7.14,
Ap luc dat chil dong duoc tinh theo cong thitc sau:
F,=k,o,-2Ck, (7.14)
Trong d6: o, - ing suat dia finh thing dimg;
C' - luc dinh hitu hiéu cua dat;
k, - hé so ap luc dat chu dong;
k,. - hé s& dp luc dat chu dong do luc dinh gay ra.
Heé s& dp luc dat chi dong duge tinh cho ardng chin thang dimg (x4c dinh giéng nhu
tudng chan c¢é bé mat déc nho hon 8°) va mai dat dap nam ngang, la:

K, - cos (p—a) (7.15)

cos® a.cos(o +8)| 1+ sin(¢ +3).sin(¢ —B) ]
cos(at +6).cos(a — )

Hé 56 dp luc dit chi dong do luc dinh gay ra, k,_ , duge cho bang:

VGi o< /4 k, = —k“— (7.16)
T cos(d+a)

185



_ cos@.cos fB.cos(d - a).[l + tg(—a).th]

k-1hn.‘ .
' l+sin(p+d6—o—)

voia>m/4: k.. =k,
Trong d6: ¢ - g6éc ma st trong cua dat;
& - géc ma sat gitra tuong chan va dit;
[ - g6c nghiéng cua mai doc dat dap;

o - goc nghiéng clia bé mit sau tuong chan.

(c) Khd nang chiu tai

(A

2 B

(d) 6}1 dinh sdu (xoay)
Hinh 7.13. Cdc co ché phd hoai ngoai tiém dn doi voi teong chin MSE.

Hinh 7.14. Ky hiéu quy woc dé tinh
cde ap luc dat.

(7.17)

(7.18)



Nhimg thanh phan 4p luc dat bi dong nim ngang va thang ding duoc lay:
E, = F,.cos(a+9d) (7.19)

F,, = F,.sin(a +9) (7.20)

Gia thiét dat khong dinh (C = 0) v bé mit mai dat diap nim ngang (B = 0), theo lai
giai ctia Rankine, dp luc dat cha déng duoc tinh:
Fu = k:- 'GZ (721)
va hé s6 dp luc dat cha dong la:

K, =’ (450 - %j (7.22)

Trong dé: @ = gdc ma sat trong cha dat.
by Ap hee dat bi dong — 1y thuyét Coulomb
Ap luc dat bi dong 1 dp luc ngang gidi han 16n nhat phat sinh vao lic ddu hinh thanh
pha hoai trrot manh nhat, do tudng chin di chuyén (nhan sau) theo huéng nguoc véi
phuong dp luc dat chli dong (dé quay nhé nhat clia tudng chan da dé tinh dp luc dat bi
déng vio khoang 10 mm/m chiéu cao tudong chin). Trong hdu hét nhing biéu thic dung
dé tinh 4p tuc dat bi dong, ky higu quy ude dugc gia thi€t nhu sau, cac tri 6 géc ma sat
giifa tuong chin vA dat thuong ding, §, éng véi phuong dimg cia tong hap luc ma sét 1a
am.
Ap luc dit bi dong duoc tinh theo cong thic sau :
Fp = kp.o!, +2CJk, (7.23)
Trong dé: o', - ing sudt dia finh hiru hiéuy;
C - luc dinh cua dat;
k, - hé s6 dp Juc dat bi dong theo Coulomb.
Heé s6 ap luc dat bi dong, k. , dugc tinh:

K, = cos* (¢ —a) i (7.24)
cos® a.cos(o — 6)[1 + \/lin(@:@_sig(cp;(})_ ]
cos(a —d).cos(o +P)
Trong dé: ¢ - géc ma sit trong cua dat;

8 - gbéc ma sat giita dat va lung tudng chin;

B - goc nghiéng cua mai déc dat dap;

a - géc nghiéng cha lung tudng chin.

Cic thanh phin dp lre dat bi déng nim ngang va thing dimg dugc tinh:

F,, =Fp.cos(a+d) (7.25)
F,, = Fp.sin(c +d) (7.26)
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Gia thiét dat khong dinh (C = 0) va bé mat mai dat ddp nim ngang (8 = 0) theo 10i

gial cia Rankine, 4p luc dat bt dong dugc tinh:
F, =kp.0, =kp(v.2) kp

va hé s6 dp luc dat bi dong la:
K, =1g’ (45“ +§]

Trong do: o - géc ma sat trong cua dat;
y - trong luong don vi cha dat;
7 - d6 sau gia dinh.

(71.27)

(7.28)

Cic buéce tinh todn 6n dinh ngoai cia tuong chan thang ding ¢ bé mat méi dat dip

nam ngang va tai trong giao thong phan be déu (xem hinh 7.15), bao gom:
A. TINH TOAN ON DINH NGOAI
Buéce 1. Tinh todan cdc 1ai trong.
vl = YrHL

n
szyzw+%
|

F =1/2y,H*K,
F,=qH K,
Trong dé: K, =tg* (45°— ¢ /2).
Budc 2. Tinh todn cac moments:
1) Moment gay lat (Mg ):
M,=F (H/3)+F, (H/2)

2) Moment khang lat (M, )
MR = v1 (L/2)

3) Tong moment khiang lat ding trong tinh todn kha nang chiu tai (Mggp ):

MRBP =V, (L/2)+V,(L/2)
Budc 3. Tinh toén truot tai day neong chdn:
e _Vilge g
P, EF+F
Budc 4. Tinh todn lit tiong chan (FS,,.):
2Me o ViL/2)
“ M, F(H/3)+F,H/2)

FSq =

FS >1,5
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(7.32)
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(7.34)

(7.35)

(7.36)
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(7.38)



Budc 5. Tinh 1odn khd nédng chiv tdi lon nhdt :

1) Tinh d6 tech tam tai ddy, e:

L Mepp - S M,

L[ 2Mewr -2, (7.39)

2 >V

e =

D4t dap dinh twdng ndm ngang ¢6 tai trong giao théng

Gia thiét cho tinh kha nang
v chiu ti va 6n dinh tdng thé

Gid thiét cho tinh khang a1
Y aY vy ¢ ¢ (dolechiam), trua, vaahg

Khéi dat Dat d3p can bao vé

d3p c6 c6t

H F,=qHK,

P
F, =112, HK,

-~ HR3

A

VizyHL

H/2

—_ — — — —_— = =

|
-

Trong do: e = @) lech 1am; g = tal trong giao thong;
N = tdng hop cac lyc thing dimg = (V, + g L),

' \

Hinh 7.15. Phadn tich 6n dinh ngoai: ap luc dat/do 1éch tim;
mdi déc dar ddp ndm ngang cé tdi trong giao thong.
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2) Tinh chiéu dai thuc cha cét:

L'=L-2e (740)
3) Tinh téng ttng suft thang ding tai ddy:
oy =2V _VitVy (7.41)
L-2e L-2e
4) Tinh kha nang chiu (ai t&i han cta dit nén (q,):
Qp, =CNc +qN, +0,5(L-2¢) v, Ny (7.42)

Trong do: C; - luc dinh clia d4t nén;

Y, - trong luong don vi ciia dat nén;
Nc, N, va N, - cdc hé¢ s6 kha nang chju tai khong thif nguyén (xem bang 7.1).
5) Tinh kha nang chiu tai (FS;):
FSyc = qu /Oy 22,5 (7.43)
Budc 6. Tinh todn dé lin :

Phuong phdp phan tich d6 lin truyén théng bao gém: dé lin tic thoi, do lin cé két
ban dau, va d6 lin c6 két thi cip clia tudng chan, cac tri s6 do lin nay phai nho hon d6
ldn yéu cau ciia cong trinh.

B. TINH TOAN ON BPINH TRONG

Buéc 7. Hién nay, trong cdc tiéu chudn va hudng din thiét k€ c¢6 ba phuong phap co
ban tinh én dinh trong, dé 1a: phuong phép trong luc két hop (AASHTO, 1996); phuong
phéap day neo (AASHTO, 1996), va phuong phap d6 cting két cdn FHWA (Christospher
va cong su, 1990).

1) Phuong phdp trong luc két hop

Phuong phap nay 1an ddu tién do Juran va Schlosser (1978), Schlosser (1978),
va Schlosser va Segrestin  (1979) dua ra dé x4c dinh cdc ing suat trong cét cho tudng
chin MSE dugc gia cudng bang nhimg thanh thép méng, va bé mat tudng dugc bdo vé
bang nhimg tdm bé tong diic sdn. Ho da sir dung nhimg khéi niém, ma nhimg khdi ni¢m
nay duoc Meyerhof (1953) dua ra dé xac dinh 4p luc thang dimg duéi méng bé tong
chiu nén léch tam. Phuong phip Meyerhof d4p dung cho khdi dat gia cuong. Phuong
phap gia thiét ring, khai ddt cd cot 1am viée gidng nhu mot khéi cing, né cho phép tai
trong ngang tic dung tai phia sau (lung) ving dit cé cot dé lam tang dng suat thing
dig 16n hon y Z do moment gay lat tao ra. Ung su4t nim ngang truyén 1én c6t duoc xac
dinh bang cach nhan ing suit thing dimg véi hé s6 4p luc dat ngang, ma hé s6 nay duogc
tinh bing géc ma sat trong cua dat. Ung sudt truyén lén timg ip <6t dugc gia thiét bing
ap luc ngang cta dat trén toan bo dién tich che pha cua 1dp cot. Diéu nay Jo» trén gia
thiét ring, cot hoan toan duoc dé ngay dudi bé mat thiang dimg clia tudng chén, vé ban
chat, nd 1a loai day neo.
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Heé s6 4p luc dat ngang gia thiét tai dinh tudng chan bang k, , giam xudng k, & do sau
6 m so vé6i dinh tudng chin. Nhimg s6 liéu trén hinh 7.16 gidi thiéu ty s6 k, / k, , va tr
hinh nay, Schlosser (1978) khing dinh rang, c6 thé dung céc tri s6 k, va k, dé tinh todn-
thiét k& tudng chian MSE. Tuy nhién, chii ¥ ring, phuong trinh tiéu biéu dung dé tinh k,
cho cac loai dit c6 két binh thudng, va sau khi dwge ddm chit cé thé tao ra loai dat ¢6
tinh chat giong nhir dit qua cé két.

Phuong phap luan tinh todn duge t8ng hop trong cic phuong trinh 7.44 dén 7.49, va
céc hinh 7.18 va 7.19. Nhitng hé théng tudng chin khdc, vi du nhur tudng chan gia cuong
bang luéi thanh kim loai (Neely, 1993), va tudng chin gia cudng bing ludi dia ky thuat
(tr nam 1983 dén 1987) (Netlon, 1983) déu chip nhan phuong phédp luan tinh todn nay.
Hé théng tuong chan MSE luai lién két kiéu han lan dau sir dung phuong phap gia day
neo (Mitchell va Villet, 1987; Anderson va cong sur, 1987). Hé théng tudmg chén soi lién
két kiéu han tiéu biéu sir dung ing sudt ngang cao hon mé hinh trong luc két hop, ma
mo6 hinh nay dua trén két cAu dung cu ty 1€ 1:1 (Mitchell va Villet, 1987). Tuy vay, chi ¢
AASHTO méi dp dung mé hinh tuong trong luc két hop khéng phan biét loai ¢él, cic hé
théng nromg chin gia cudng béng soi lién két han s& dai dién cho phuong phép luan ny.

Tmax :SV RC (GV Kr)

(7.44)
V, +V, +E; sind

_ ) 7.45

oV L-2e (74

oo Fr(osB)H, /3-Fy(sin®) L/2-Vo (L/6) ot 719y (7.46)

Vi +V, +E; sind

0 1.0 1.2 1,7 25

0 I » kK,
D6 sau dusi dinh |
tuang chan, Z (m) | Lugi cac thanh kim loai
| va ludi cac soi lien két han
Céc thanh kim loai méng
6m (———————— -—

“Ludi dia ky thuat téng hap

1,0 1,2
" Khéng 4p dung ducc cho ¢8t Iudi polymer

Hinh 7.16. Su thay doi hé s6 ing sudl theo do sdu trong tuong chdn MSE
( theo AASHTO, 1999).
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ky,=1—sing (7.47)

k,=tg’ (45— /2) (7.48)
0.3L
cne 23H ®B o hinh. 7.18) (7.49)
1-0,3tgp

Trong do: T, .- luc kéo 1dn nhit cua ting 16p cot;

Sy - khodng cich ding gitta cac 16p cat;

R, - ty 6 che phu ctia c6t (mot don vi chiéu rong cot/khoang cich ngang cot);

oy - Ung suat thang ding tai timg 16p cot duoc x4c dinh theo cic phuong

trinh (7.41);

k, - thay déitir k, dén Kk, dua trén tinh chat dat trong viing ¢6 ¢t nhur chi
ra trén hinh 7.18 (k, dwgc xdc dinh biang gid thiét khéi dat dap sau
ling tudng nim ngang va khong ¢6 ma sdt giita tudng va dat trong
moi truong hop):

¢ - géc ma sdt trong Ion nhat cia dat ddp cé cot;
e - do 1éch tdm cua tong hop luc, va moi thay déi khdc nhu chi ra trén hinh 7.17.

2) Phuong phdp ddy neo

Bell va cong su (1975) va Cuc 1am nghiép M§ (Steward va cong su, 1977), phuong
phap day neo duge dp dung cho tudng chian gia cudng bang chal (8ng hop dia ky thuat
v cdc hé thong ludi lién ket han. Phuong phip nay da dugce Lec va cong su (1973) phat
(rién, va 1ong hop nhitng nét co ban dé tinh toin tuong chan MSE duge gia cudng bing
Jugi thép. Nhimg mo hinh tuong chan thu nhé trong phong thi nghiém (Bell va cong su,
1975), ¢ d6 cic mod hinh nay di duge ding dé kiém (ra thir tinh hgp 1y clia moé hinh do
Lee va cong su dua ra (1973), vd mét s6 thit nghiém trude day dé kiém tra nhimg gia
thi€t tinh todn sir dung cho cdc mo hinh tuong chan ty 1& 1:1 (Steward va cong su, 1977,
Bell vit cong su., 1983).

Trong phuong phdp diy neo, ngudi ta di dua ra gia thiét tinh toan én dinh trong cho
tuomg mém. Do dé, cic dp luc dit ndim ngang & phia sau khai ddt c6 c6t khong gay anh
hudng dén img sudt thing ditng trong viing tudng ¢6 cdt, va mot cach don gian tng suit
thang dung trong tudng dirge 1ay bang v Z. Do vay, phuong phap niy duge dp dung cho
loai cot dia ky thuat tong hop kéo din. Phuong phdp gia thiét ring, moi bién dang cho
phép tao ra trang thai tung sudt cha dong. Tir day, hé sé dp luc ngang cua dat, k, , duge
nhidn vdi img sudl thang ding cho ta tmg suit ngang. Pau tién, thong qua hé s6 k, dé
tinh cdc loai tudng chan nay (Bell va cong su., 1975). Bell va cong su (1983) con chi ra
ring, phuong phip niy cé thé dung cho ca mé hinh tudng chin ty 1é 1:1, khi d6 chi cin
thay k, biang k. Hé s6 k, dugc xdc dinh bing gia thiét m4i dat dap nam ngang va khéng
c6 ma st giita dat v lung tudng chan (8 = 0°) trong moi trudng hop, ving hoat dong
(ving trugt) duoe xidc dinh bing mat trugt phéng Rankine.
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T, .. dugce xidc dinh bang phuong trinh 7.50 dusi day:
T .. =S¢ Re K, (yZ+S+q) (7.50)

max
Trong dé: v - trong luong don vi cua dit;
Z - chiéu siu tinh tr bé mat tudng chan dén vi tri timg 1p cot;
S - chiéu day 16p dat dap them (phu tai) trén dinh tudng chén;
q - tng sudt thang dimg do tai trong giao théong gay ra, va moi bién s6
khic duge xdc dinh nhu & phan trén.

Thue & phrong phédp trong luc két hop, méi 1op c¢6t duge tinh todn nham chéng lai
(ng suat ngang bén trong vung gia cudng, tinh chat ndy cling giong nha mai 16p cot
trong phuong phap day nco.

3) Phuong phdp do citng két cau cua FHWA

Phuong phip do cing két cidu duge phét trién nhu két qua cua mot khai lugng 16n
nhimg coéng trinh nghién ciu ctia FHWA, trong s6 dé c6 mot s¢ tudng chan MSE ty 1¢
b1 di duge thi cong va theo ddi. Phuong phdp nay tuong tu nhu phuong phédp day nco,
nhung hé s6 dp luc ngang cua dat duge xdc dinh nhu ham s6 cla do sau dudi dinh tudng,
loai ¢ot, va do cing toan bo tuomg chan, s& hay hon so véi viéc st dung truc tiép hé so
k.. Mat khac, vi tri cia bé mat truot su dung giéng nhu phuong phip trong hre két hop
(hink 7.18) cho cdc tudng chan MSE gia cudng bing c¢ot khong kéo din. Phuong phdp
ludn tinh todn duoc téng hop trong cdc phuong trinh 7.51; 7.52; 7.53, va 7.54. Cha y
ring, do tng sudt vi do bén cua c6t thuong thay déi theco do cing cla toan bo trong

chan, nén can tién hiinh mot s6 phép tinh lap dé xac dinh ing suat kéo 16n nhat cia cot:

T, =Sy Rk, (yZ+S+q) (7.51)

' S,
k, =k, Ql‘(1+0,4—'_—_][1~—Z—j+§2,E néuZ < 6m (7.52)

L 47880 6 6
k, =k, Q. néuZ>6m (7.53)
EA
= (7.54)
(H/n)

Trong do: k, - hé 6 dp luc ngang cua dat;

S, - tong do cling cha cot doi vai tudng chan (tic 13, do cing trung binh
clia ¢ot trén dién tich bé mat tudng chan);

Q,- h¢ so6 khong thid nguyen bang 1,0 cho cdc cét dang thanh mong va
dang ludi, hay bang 1,5 cho [udi va tdm cic soi han;

€2, - hé »0 khong thir nguyén bang 1,0 néu S, < 47.880 kPa hay biang Q,
néu S, > 47.880 kPa;

EA - mo dun cha cét nhan vdi dién tich ¢t tinh bang don vi luc trén mot
don vi chiéu rong clia tudng chén,

H /n - kKhoang c¢dch ditng trung binh clia cot;

n - tong s6 cde 16p cot.
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t Khi dété Cdt—l

V,=v.hL

Fo=t/2.y, ko H?

F, =F;.sind

h l ‘/ T

Trong d6: e = d9 léch tam; q = tai trong giao thong;
N = t6ng hap Iyc thang dimg = (V, + V,).

Hinh 7.17. Cdc luc va tmg sudt d€ xdc dinh su phdn b6 iing sudt thdng dimg
cria Meyerhof (nhdn duvc nr AASHT O, 1999).

03H

H/2

Ving truot

H/2 /

-—————————— L —_—

Hinh 7.18. Xic dinh cdc hé s6 dp lvc ngang cia ddr khi bé mdt phd hoai ld phdng,
dé rinh todn 6n dinh trong theo plutong phdp trong luc két hop (theo AASHTO, 1996).
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Phuong phip dé cing k&t cau dua trén rit nhiéu quan sit cdc mo hinh tudng chin ty
1¢ 1:1, va chiing chi ra ring, hién dang ton tai twong quan chat ché gilta d6 ciling va cac
tri 86 Ung sudt cla cét, déng thoi phuong phdp nay di dugc kiém tra bang cic thi nghiém
md hinh va mo hinh s6.

4) Suw phdt trién phuong phédp don gidn hod

Su phdt trién phuong phdp don gian héa nham tap hop nhimg tinh hoa t6t nhat va don
gidn nhat cia nhitng phuong phdp khic nhau, sau khi dugce phép cia quy trinh ky thuat
AASHTO, di gop ching lai thanh moét phuong phéap. Vi du, mét diéu mong mudn la lam
sao tinh todn dugc nhimg khdc nhau gita cdc loai c6t khic nhau va tdng do cimg tiéu
biéu cla chiing, nhim don gian hod viéc tinh todn va loat bé cach tinh lap nhiéu 14n mat
d6 c6t, ma van dam bao xdc dinh chinh xdc Ung suat va kha ning chiu tdi cua c6t thich
hop cho tudng chan. Mat khac, phuong phip trong luc két hop chua dua ra céch tinh cho
nhitng loai ¢6t khic nhau, tir d6 6 thé sir dung truc ti€p k, va k, trong phuong phip nay
dé tinh nhitng ing suat ciia mot loai cét nao d6. CAn phéai c6 mét phuong phip, ma
phuong phap dé sém dua ra cach lua chon cdc loai c6t thich hgp cho moét tudng chan
MSE méi. Chinh vi vay, muc dich cda phuong phép nay la dva ra moét duomg cong k, / k,
don gian cho timg loai c6t riéng biét. Chid ¥ rang, khdi niem sit dung ty 6 k, / k, dé x4c
dinh (ng suat bén trong cia hé théng tudng chin MSE khong c¢6 gi mdi so véi phuong
phip do cing két cdu cia FHWA, vi du, Schlosser (1978) 1a ngudi dau tién d3 dua ra
mot 16m tat nhimng ing sudt cla cot trong tuong chin MSE theo phuong phép ty s6
k, / k, nay dé thiét lap quy trinh thiét k& tuong chan dit c6 c6t (xem hinh 7.16).

Mot bude quan trong vé su phat trién ctia phuong phéap don gian 13 dua ra duge nhiing
s0 licu twong chan MSE ty 1¢ 1:1 hop ly, déng thoi phuong phédp di gidi thiéu nhimmg chi
tiét clia cac $6 do tuong chan MSE.

Phuong phdp luan cho phuong phiap don gian giéng vér phuong phip do cing két ciu
ctia FHWA va phuong phdp day neo. Phuong trinh 7.51 ¢ thé sit dung dé xac dinh T,,,,
ngoai ra, ty s6 k, / k, duge xdc dinh truc tiép tir hinh 7.16 sé t6t hon so vdi cic phuong
trinh 7.51; 7.52 va 7.53 di trinh bay trén day.

Budc 8. Tinh on dinh trong c6 chit v 16i phd hoai nho cia cot

On dinh trong c6 chii ¥ t&i nhé cilia ¢6t c4n thod man tiéu chuin an toan sau:

T, < L ¥ yZ.L.C.Rc.a) (7.55)
FSpo
Trong dé: FS,y, - hé s6 an toan khang nhé > 1,5;
T,.. -luc kéo 16n nhat cua cét;
C -2 cho cétdang thanh mong, ludi, va tam;
o - hé s6 hidu chinh ty 1¢;
F' -h¢sokhingnhd, F = (2/3 dén 4/5) tgo,
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¥ - trong luong don vi cua dat;
Z - do siu so véi dinh tudng chan;
(vZ - ap luc tang phu, bao gom tai trong ngoai phan bé déu, khong tinh tai
trong giao thong);
L. - chi¢u dai ctia c6t trong viing 6n dinh (ttic 13, ndm ngoai mit trugt tiém an;
o - hé s6 hiéu chinh hiéu qua ty té (oc= 1,0 duoe xdc dinh trén luéi dia
k{ thuat bang thi nghiém trong phong);
R .- % che phii ctia c6t (c6 thé thay déi tir 100 % dén 71 %).
That vay, chiéu dai nco yéu cau trong viing khang truot (tdc la. ngoii mat truot (iém
an) c6 thé duoc xdc dinh:
1.5T

L,>—F——mh > (7.56)
CF.vyZ R, .«

Chu y ring, khong bao gom tai trong giao thong va céc (ai trong dong khdc cho tinh
toan nhé nhu chi ra trén hinh 7.15.

Néu ti¢u chudn khong an toan cho tat ca cdc loai ¢6t, thi phai tang chiéu dai cot hay
phai sir dung cot ¢6 do bén khing nhé trén mot don vi chiéu rong 16n hon, hoic <6
thé giam khoang cich dimg gitta cdc 16p cot dé gidm T ..

Tong chiéu dai cha cét, L, di dé on dinh trong dugc tinh:

L=L +L. (7.57)

Trong dé: L, nhan duogc tir hinh 7.20 cho két cau don gian khong chiu tac dung cia
tai trong ngoai nhu mo cdu. Dua trén hinh vé ndly, cé thé nhin duoc cic twong quan doi
v L, dusi day:

a) ot voi neong chan MSE c6 ¢61 kéo dan, bé mdr wong chdn thdng ditng va ddt dip
wén dinh niong nam ngang:

L, =(H-Z)tg (45" —¢/2) (7.58)

Trong dé: Z = do sau tinh dén vi tri dit ¢6t so vdi dinh tuong.

b) Dot voi niomg chéin MSE ¢6 c6t khdng kéo dan, bé mdt neong chan thang dimg v
ddt ddp rén dinh uong ndm ngang:

* Tir ddy 1én dén H/2:

L, =0,6(H-2Z) (7.59)

* P61 véi nia trén cling cua (udong chin cd cét khong kéo din:

L,=0,3H (7.60)

Pé giam nhe cho cang tac thi cong, nén chon chiéu dai cdt déng déu trén co s chiéu
dai yéu ciu 1én nhat. Tuy nhién, néu én dinh trong dugc kiém tra, thi chiéu dai ¢ot ¢6
thé thay doi tir ddy, va trén co s6 téng hop nhiing yéu ciu 6n dinh ngoai va én dinh trong
can ting chiéu dai cot theo chiéu cao clia twdong cho t6i chiéu dai yéu cau tai da.
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Khoang ciach ding gitta cic 18p ¢6t duge xac dinh nhu sau:

Gy Sy Y
FS (7.61)
— Tll
Y oy.(FS)

(7.62)
Trong dé: o, - tong dp luc ngang tai do sau nghién cuu;
T, - ing sudt cho phép trong cot (déi khi 13y bing 1/3 do bén kéo, T, =Ty / 3);
FS - hé s6 an toan (1dy bang 1.3 dén 1,5).
7.8.3. Tinh toian 6n dinh ngoai va trong ciia cic tuong chin dat dip nim
nghiéng va ¢6 tai trong giao thong
Cic bude tinh todn cho tudng chan MSE ¢6 mdi doc dat dap nghiéng (xem hinh 7.19) 1a:

Budc 1. Tinh toan cdc tai trong:
F, =1/2K g ¥s H (7.63)
Trong dé:
H=h+Lugfp (7.64)

Bude 2. Tinh todn do léch 1am, ¢, ctia phan luc tai ddy tudng, bing téng cic moment
cua khoi tuong i€t dién dit cé cot quanh dudng truc cla trong chin. Chd y ring, N
trong hinh 7.19 bing (6ng cdc luc thang ding tdc dung 1én khoi dat dap cé cot, diéu kién
nay duge viét:

. F(cosd)H/3—~FE (sind)L/2—-V, (L/6)
V,+V, + Frsind

(7.65)

Bude 3. Do lech tam phai nho hon L/6 cho dat, hay nho hon L/4 cho da. Néu e ¢6 gid
tri 16n hon nhimg tri s6 nay, thi phai kéo dai cot:

Budc 4. Tinh todn dng suat thing dimg phan b déu tuong duong trén ddy uang, o,

2V, Vi +V,+F sind
L-2e L-2e

(7.66)

Gy

Meycrhof 1A ngudi dau tién dua ra phuong phdp nay, éng gia thiét rang, tong hop luc
nén léch tam do phan bs lai dp luc déng déu trén dién tich giam thiéu tai ddy tudng
chiin. Dién tich niy duge xdc dinh bing chiéu réng cla tudng chan trir di hai 1an d6 léch
1am, nhur chi ra trén hinh 7.19.

Bude 5. Ké thém anh hudng cua phu tai va tai trong tap trung, 6

Budc 6. Tinh todn on dinh truot:

Viéc kiém tra tinh todn dau tién c6 chd y dén truot tai ddy, dé la chiéu sau téi han:
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FSg = ZPR > 1,5 (7.67)
2P

Trong d6: P, - luc khang truot trén mot don vi chiéu dai tuong chan:

P, =(V,+V, +F; sind).u (7.68)
o day: 1= min[tge; , tge, , hay (d61 véi cot 1ién tuc) tgp]

Tdc dung ciia tai trong ngoai tén khéi MSE s& lam tang stc khing truot, vay chi nén
tinh dén né néu dé 12 tai trong tic dung lau dai. Vi du, (ai trong giao thong dong phai
loai bo.

P, = luc day (luc gay truot):

P, =F,, = F; cosd (7.69)

BuGc 7. Tinh todn on dinh ldr:

m =2, (7.70)

Trong do: > M, =V (L./2)+V,(2/3L)+F; sind. L= téng moment khang lat;

> M = F; cosd (h/3)=tdng moment gay lat.

BudGce 8. Tinh todn phd hoai khd ndng chiu ai:

Hién dang ton tai hai kiéu phd hoai kha nang chiu tdi, dé 13 (ruct tong thé va pha hoai
cuc bod:

a) Truot tong thé:

D€ trinh bay su phé hoai kha nang chiu ti, cdn tinh Ung suat thang dung theo su phan
b6 kiéu Meyerhof, nhu di mé ta trong phan 7.8.2 & trén, va n6 khong duge vugt qua khi
nang chiu tai cho phép ctia dat nén. Hé s6 an toan vé kha nang chiu tai nén lay béing 2,5
ing vdi tai trong nhém I:

cvgqaz%% (7.71)

C6 the dung tri s6 FS nhé hon, néu nhr chiing minh duge bing phan tich dia k§ thuat
trt 36 do hin tinh todn nam trong giGi han cho phép.

Nhimg burde tinh todn cho tidng chan cé dinh tudng dée nghiéng nhu sau:

- Sau khi ¢6 duge do 1éch tam, e, clia tong hop luc tai ddy tudng chin. Nhé ring, néu
do léch tam, ¢ > L/6, thi can phai tang chiéu dai cot.

- Xdc dinh tmg suit thing ding, o, , tai ddy tudng chan theo su phan bo ki€u Meyerhof:
_V,+V, +F;sind
- L-2¢

oy (7.72)
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- Xdc dinh kha néang chiu tdi t6i han, q,,, theo phuong phap co hoc dét ¢é dién, vi du,

chan tuong nam ngang va khong xét t6i anh hudng cua nuée dudi dat, ta cé:

Qp =CN +q N, +0,5(L)v¢ Ny (7.73)

Trong d6: C; va v, - luc dinh va trong luong don vi ctia dit nén, tuong ting;
q=17v D - phu tai tic dung trén bé mat dat;

Ne, N, va N; - cdc hé s6 kha nang chiu tai khong thit nguyén (xem bang 7.1).
- Kiém tra diéu kién:

Oy S, =09,/ FS (T.74)
v, Y.(H-h) "
= 2
b
i P
H-h
. et o}
b I
Khéi dat
C6 cot l Q Fr= 1127k, H
H ' o
V,=y.hL "
u
h ’ o Fy.= Fy.cosd
L-2e / HI3
' |
v 1 ] L I 4!' Y
L] i
X =1 2
NECTT
L —
- g ——
Phuong trinh ctia Coulomb (trang thdi tinh):
L)
cos” (p—o)
k af =

cos(d+a)Cos(a — )
Trong dé: 3 - géc nghiéng dinh tuong chan;

- goc nghiéng cua bé mat tudong chan;

cos 2a cos(d +a){l+\[sin(tp+8)81n(cp—[5) ]~

d - goc ma sdl gitta mat sau tuong chan va dat dap;
¢ - gbc ma sat trong dua trén phan tich téng ng suat.
Chu y: Daéi vai nhitng cdu kién bdo vé bé mdt twong chdn tuong doi day (vi du, nhitng khoi bé

1ong), thi cé thé' ké dén kich thudce va trong luong ciia chiing trong tinh todn truer va lar (uic la,
phat lav“B" thay cho "L").

Hinh 7.19. Tinh todn img sudt thang dimg o tai bé mdt nén.
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b)Trugt cuc bo:
Dé bicu dién nhimg chuyén vi ngang 16n nhit cla két cau trén d4t dinh yéu :
yH<3C (7.75)
Neéu nhu cde diéu kién trong tng khong dat duge yéu cau, thi can tién hanh cai tao
nén dat.
Budc 9. Danli gid on dinh nrong:
Phuong phap phan tich 6n dinh trong ¢ trudng hop nay nhu di trinh bay trong phan
7.8.2 (tuong chan ¢é dinh twong nam ngang).
C'lui v: D61 vai nhilng tudng ¢ bé mat nghiéng mot géc bang hay 16n hon 10° so véi
phuong dung, ¢o:

—tgp—) + Jlg((p—B)[tg((p—ﬂ)+col((p+B—900):|[] +18(8+90-0)cot(p+0-90)|
1+ tg(8+90—6){ tg((p— B) +cot(@+6—90)]
v6i & =B (7.76)
Vidu 7.1. Phuong phap tinh thu cong

Tay-9)=

Hay thi€t k&€ mot tuong chan vii dia ky thuat cao 7 m dé mang duoe tai trong tinh quy
doi cia kho chita bang 20 kN/m” (xem hinh 7.21). Tudng chin dugc dip bing dat dang hat
¢6 cic tinh chat: y = 19,6 KN/m'; @ =30" C = 0 kPa. Du dinh ding vai dia ki thuat dang tdm
dét ho [0 ¢6 do bén kéo kep, T, bang 60 kN/m dé sir dung trong cong trinh nay.

Giathier, 1=7m; B=L=0,7H=5m; q=20kN/m".

Bai gidi-

I . Tinh todn on dinh ngoai - diéu kién tinh

H=7m
B=L=5m[gathiét, L>20,7H=0,7 (7 m)=5m)].
[.1. Tinh cdc tai trong:
V, =7, HL =(19,6)(7)(5,0) = 686 kN /m
V, =qL =(20)(5)=100kN/m
N=> V=V, +V,=686+100=786 kN /m

F=1/2y, H- k, =(0,5)(19,6)(7)"(0,333) = 160 kN / m
F, =qllk, = (20)(7)(0,333) = 47 kN /1
1.2. Tinh cic moment:
+ Moment gay lat, M,
My=F(H/3)+FEMH/2)=0160)7/3)+(47((7/2) =~ 538 kN.m /m
+ Moment khdng lat, M, :
M, =V, (L/2)=(686)(5/2)~17I5KN.m/m
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Bing 7.1. Cac hé s0 kha nang chiu tai

0 i N,

o I 514

1 538

2 5,63

3 5,90
4 6.19
5 6,49
6 6.81

7 7.16
8 7,53

9 7,92
10 8.35

H 8.80
12 9.28
3 981

14 10.37
5 10.9%
16 11,63
17 12,34
18 13,10
19 13,93
2 1483
21 15.82
2 16.88
23 18,05
24 19,32
25 20,72

N, ¢ N, N, N,
0,00 26 2225 1185 | 1254
0,07 27 23,94 1320 | 1447
0,15 28 2580 | 1472 | 1672
0.24 29 2786 | 1644 | 1934
034 30 30,14 1840 | 2240
0,45 3l 32.67 20,63 ¢ 2590
0.57 32 35,49 2308 | 3022
0.71 3 38,64 2609 | 35.19
0.86 34 42,16 2044 | 4106
1,03 35 46,12 3330 | 48,03
1.22 36 50,59 3775 | 5631
1,44 37 55,63 292 | 66,19
1,69 38 61,35 4893 | 78.03
197 39 6787 | 5596 | 9225
229 40 7531 l 6420 | 109,41
2,65 41 83,86 '. 7390 | 13022
3,06 4 9371 | 8538 | 15555
3.53 43 10S,01. | 99,02 | 186,54
407 44 11837 | 11531 | 224.64
468 45 13388 | 13488 | 27176 !
5.39 46 15200 | IS8SI | 33035 !
6,20 47 173,64 | 18721 | 403,67
7.13 48 199,26 | 22231 | 496,01
8,20 49 22993 | 26551 | 613.16
9.44 50 266,89 | 319,07 | 762,89

10,88
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I h Truat ainn

) . 03H
Vlng c6 Ung suat lon nhat, I
hay vung co mat trugt tiém an I
~ I
4 B | H:h+0.3htg|3
k = e e i i 1-0,3 tgp
1
HI2 |
L | L | #Néu bé mat tung chin hoi nghiéng
- _': nén dung 0,3 H la dat yéu cau, va phan
. . trén cung clia vung Ung suat Ion nhat
| :
H Vong Xiog G —  Chéc chin song song véi bé mat tudng.
|
|
1
|

(a) Cac loai cét khéng co dan duoc

Ving c6 ng suét lon nhat,
hay viing c6 mat truct tiém an

/
L 7 L,

s
Ving / Viing 6n

i
|
|
|
h truot / dinh |
|
1
|

DGi vai tuang dung: /
y =45 +% / /Tlf—Batcocdt
- |
I T !
|

(b) Cac loai cét co dan duoc
Hinh 7.20. Vi tri bé mdt truot tiém dn dé tinh toan on dinh trong
cua cac tuong chan MSE
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+ Moment khang lar ding trong tinh todn kha nang chiu tdi, Mg,

Mpge = V,(L/2)+ Vo (L /2) = (686 (5/2)+(100)(5/2) ~ 1965 kN.m / m

+ Bay gid, dé tinh h¢ s6 an toan lat chifng ta cdn 14y moment xung quanh diém chin
tong chan, FS,.:

M 1715 .
FS.. =Y —R =% __"~32>30-dat yéucdu
o Z M() Z 538 i

+ Dai van trugn, dé tinh he so an toan khiang truot, FSy, chiing ta dang bicu thic sau:

s VL) _ 5 686 tg (0,8x34°)

ES. =
SL (F +F,) 160+ 47

~1,7>1,5—dat yéu cau

l g=20KkN/m?
[ 4 y 4 | 4

Khén aat -
co cot
- | —

N 1 F =172k yH" ‘
Vi =vHL < l L

H/i2

f L

L=207H

Cac tinh chat dat:

IyDatcéeot: y, =19,6 kN/m” ;¢, =34° ;C_=0kN/m>
2)Datdap can bao ve : y, =19,6 kN /m?* Oy, = 30°: C, =0kN/m”>
3)Patnén : 1, =19,6 kN/m>; ¢, =30°:C, =0kN/m?

K, =1g (45-30/2)=0,333

K, =1g7(45-34/2)=0,28

H=7m; B=L=5m; q=20kN/m*

Hinh 7.21.
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3) Kha nang chiu tai lén nhat:
L/6=5/6x=0,833m
L (Mggp-M,) 5 1965-538

2 V4V, 2 686+100
=0,68 m s%:0,833 m —dat yéu cau

L'=1L~2¢=5-2(0,68)=3,64d m
_Vi+gqll Vi +V,

. (AASHTO 97)
L-2e¢ L
o, = B0TI00 kN /m?
3,64

Kha niang chiu tdi t6i han ctia dat nén, g, dugc tinh nhu sau:

4y =GN +0,5(L ~2¢) yff\ly

V6i ¢ =30°. via C, =0kN/m’; tra bang 7.1, ta nhan duge hé s6 kha nang chju tdi
khong thif nguyén cua dat nén 1a, N, = 22,40. Vay chiing ta tinh duoc:

4 =051y, Ny = (0,5)(3,64)(19,6)(22,4) = 799 kN / m*

- ps=dn =—7-?2=- 3,70 > 2,5—dat yéu cau
o, 216
2. Tinh todn 6n dinh trong - diéu kié¢n tinh

[ 9]

1. Xdc dinh ap lue ngang nhu ham s6 cua do sau, Z:
k, =tg (45" @ /2)=1g*(45"- 34"/ 2y ~ 0,28
Oy =0pg T Oy = (ong dp luc ngang tai do sau nghién ciru
o, =k, YZ+k,q=0,28 (19,6) (Z) + 0,28 ( 20)
6,y =55(2)+5,6
v, do bén kéo kep cho phép cua vai dia ky thuat, T, duoc tinh:

|
T ZETS =%60= 20kN/m.

2.2, Xice dinh khoang cach dang, S.:
fltarZ =7 m:
. T, T,
b\/’ = = = <
oy (FS) [(K, yZ+K, q) ](FS)
) .
Sy = 2 ~ 0,30 m — chon 0,3 m.
[5.5(7)+5,6)] (1.5)
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*Tai Z = 6 m:

Sy == 2 ~ 0,34 m— chon 0,3 m
[5.5(6)+5.6](1,5)
¥TaiZ =5 m:
S 2 0,40 kh hap nhén, gi 50,3
= ~ (0,40 m - khong chap nhin, giir nguyén 0 0,3 m

Y [5.5(5)+5,6](1,5) SR SENg

*TarZ =4 ni
20
Sy = ~ (0,48 m — khong chap nhan, git nguyén 0,3 m
[5.5(4)+5,6](1.5)
*Tai Z =3 m:
20 : . ;
84 ~ 0,60 m — dat yéu cau, mo ra khoang cach 0,6 m, va bo tri

“[5.53)+5,6](1,5)
khodng cdch 0,6 m cho phan dinh tuong.

That vay, cac 16p vai dia ky thuat duge b6 tri nhu trén hinh 7.22.

2.3. Xic dinh chiéu dai vai dia ky thuat, L, véi 8 =0,8 ( 34") = 27,2" (xem bang 7.2):

L e q= 20 kN /o
¥
A 3 A | A 3
i f < // 1§ 1lepx04m
o _ |
W s g Tl by I dle
—p—— 1 x080m
 C O i |
. C / 14 |
— |
% ~ / ; F, =47 kN /m
W=k . ;. ! < 1
. K4 10 |
42m O~ 7 ' F, =160 kN /m
- 7 !
€= f | 14L6p
<Ry . x030m H=35m
RN 5 ;
o N : H=233m
% @+ 0/2) |
|
£ = 1 P l v

Khong theo ty 1é

Hinh 7.22.



Cha y, theo diéu kién pha hoai clia Rankinc, L, dugc xdc dinh theo phuong trinh sau:
Sy.0,4.(FS)=2.1.L, =2(C, +o,.tgd) L,
L~ Svou(FS) _ Sv[(55)(Z2)+56](1,5)
©2(C, +oytgd) 2[0+(19,6) (Z) tg 27,20]
L Sy [(5.5)(2)+5,6](1,5)
“ 20(2Z)

va,
L.=(H-Z)tg(45-¢p/2)=(T-2Z)tg(45-34/2)
L, =(7-7)(0.532)
2.4. Kiém tra chiéu dai vai dia k¥ thuat gap lai, L,, khong duroc nhé hon 1 m va dugc
tinh theo phuong trinh sau:

L, = Sy.(1/2)oy. (FS) _

_ Sy. oy (FS)
2(C+yZ1gd)  4(0+19,6.2.tg27.2%)

Tr1 $6 nay 16n nhat & [dp trén clng tai do sau Z = 0,40 m:
Lo 0,40((8,62) (0,40) +8,8] (1,30)
© T 4(19,6)(0,40) (0,514)

= 0,395 m - dat yéu cau, vanén chon I, 0 m.

Cic budc tinh toin cudi cing duoc tong hop trong bang 7.2.

Bang 7.2, 'Téng hop cac két qua tinh todn tuong chdn dat co cot vai dia ky thuat

L(TJ]) Viili Do sau, ) Khoang
dia k§ '7 cz"\ch L. Lty L, L=L,+L,
thuat, (m‘) ?Ll‘“g, (m) (m) (m) (m)
No. S, (m)
19 | 040 0,40 0,59 ! 3,51 410  chon 5
18 1,00 0,60 0,50 1 320 | 3,70  chon 5
17 1.60 0,60 0,40 1 287 327  chon 5
16 2,20 0.60 0,36 | 2,55 2,91 chon 5
5 2,80 0,60 0,34 ! 223 | 257 chon 5
14 3,10 0,30 0.16 1 207 | 223 chon 5
3| 340 | 030 0,16 1 192 | 208 chon 5
2 | 30 030 | 016 ! 176 | 192  chen S
400 | 030 0,16 1 160 | 1,76  chon S
10 430 | 030 0.15 1 144 | 159  chon 5
| 9 4,60 0,30 0,15 1 1,28 [,43 chon 5
8 L a0 0,30 0,15 1 12 | (27  chon 5
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Bang 7.2. (tiép theo)

F L(?‘p vz-u D6 sau, Kh?ang
dia ky 7 C?Ch L. Le(min) L, L=L,+L,
thuat, ') ding, (m) (m) (m) (m)
No. o S, (m)
7 5,20 0,30 0,15 l 0,96 1,16 chon 5
6 5,50 0,30 0,15 1 0,80 0,95 chon 5
5 5,80 0,30 0,15 1 0,64 0,79 chon 35
4 6,10 0,30 0,14 1 0,48 0,62 chon 5
3 6,40 0,30 0,14 1 0,32 0,46 chon 5
2 6,70 0,30 0,14 1 0,16 0,30 chon 5
] 7,00 0,30 0,14 | 0,00 0,14 chon 5
Vidu7.2.

Mot tuong chin ddt 6n dinh co hoc nhir chi ra trén hinh 7.23, cho H = 9 m, chiéu rong
clia twong chan MSE, B = L = 7,5 m, va c6 méi dat dap nam ngang, P = (, tai trong giao
thong, q = 11,97 kN.m®. Gia thiét, dat sau lung tudng chian MSE la cit sach c6 géc ma
sdt trong, @= 30°, t6ng trong luong don vi, y, = 19,6 kN/ m’, v khong c6 ma sét giita
lung tudng chin MSE véi dat dap phia sau (tdc 13, § = 0); con dat c6 c6t c6 tdng trong luong

q=11,97kN/m
y Y 1 v L ¥ [
Khéi dat DAt can bao vé:
c6 cft ‘l r @u: Yo Ko
H ) ey A o _F :L:_(llik_“_ .
F, =1/2k, yH’ I
V, = yHL ‘ ' !
L _ f H2
: HI3 L
i A
— e !
N
F__ L>07H —=

Hinh 7.23. Phiong phap tinh todn tinh cho tuomg chdn én dinh co hoc
¢6 mdi doc dat déip ndm ngang va tdi trong giao théng
(Cap nhat tix cdc tiéu chuan ky thudt nganh Cdu - Puong cao téc, AASHTO 1996 ).
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don vi. v.= 19,6 KN/ m', géc ma sdt trong, ¢,= 34", vit luc dinhi, C, = 0 kPa. Dt nén cé téng
trong luong don vi, 7, = 19,6 kN/ m', ¢, = 30°, va luc dinh, C, =0 kPa.
Cudng do khiang nhé cho phép clia cot dia ky thuar téng hop L, T, = 30 kKN/m.
Hiy tinh hé s6 an toan déi véi truot. 1at va kha nang chiu tai cho diéu kién tinh?
Bai giai:
A) PHUONG PHAP TINH THU CONG
Mot tudng chin MSE cé mai dat dip nam ngang va tai trong giao thong nhu chi ra
trén hinh 7.23.
1. Vink todn én dinh ngoai
Nhiing tham s6 hinh hoc cud tudng chan MSE la:
H=9m;B=L=75m(gidthiet. L > 0,7 H).
1.1 Xdce dinh cide than so i trong:
V, =7, HL = (19,6kN /m™)(9m)(7,5m) = 1323kN /m
V, =qL =(11,97kN /m?)(7,5m) = 89,78 kN / m
N=V +V,=1323+89,78)kKN/m =14]2,78kN /m.
Fo=1/27, Wk,
Trong d6: k, =17 (45" =/ 2) = tg7 (45" =30° /2) = 0,333
Thit vay.
F, =1/2(19,6)(9)7(0,333) = 264,34kN / m
I =K, qH = (0,333)(11,97)9) =35,87kN /m
[.2. Xac dinh cic moment:
- Moment lat, M,
M,=F(H/3)+F (H/2)
M, = (264.335kN/ m)y(Ym / 3) +(35.87kN / m)(Im /2) = 954,44 kKN.m / m.
- Moment khang lat, M,:
M=V, (L/2)
M =(323kN/m)(7.5m /2) = 4961,25kN.m /m
- Moment khing lat dé tinh khi nang chiu 14i, Mg, :
Mg = Vi(L/2)+V,(L/2)
M = (1323KN/mY(7,5m / 2) + (89, 78kN /m)7,5m / 2) = 5298 kN.m /m
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1.3. Xac dinh cic hé sé an toan, FS
a) Phan tich én dinht irugr, FSy,:
S, - SP,  Vigp, 1323kN / m (tg30°)

P F +F 264,34 kN/m+3587kN/m
d 1 2

~ 2.54 > 1,5 - hoan toan thoa man yéu ciu.

b) Phan tich on lar, FS,, .

M
Fsy, <&M ViL/D
> M, F(H/3)+F(H/2)
2
OV 4961,25 =~ 5,2 > 1,5— hoan toan thoa man yéu cau.

- 954,00

|.4. Xdc dinh 4p luc thang dimg 16n nhat, 6.,

n

ElzVi _Vi+V,

(j e =
\2 d
maoj _2e  L-2e

Trong do:

E=——-X=

2

L E_MRBP_M()_L_MRRP’MO L
2 N 2 Vv, +V, 6

. 7.5m B 5298 (KN.m / m)—954,42 (kN.m / m)
2 1323 (kKN /m)+89,78 (kN /m)

L o o .
¢ =0,67m< g = 1,25 m — hoan toan thoda man yéu cau.

1323kN/m +89,78kN /m
7,5m —2(0,67m)

~230kN /m?>

= GV (Mmax} =

1.5. Tinh todn kha nang chiu tai t6i han cua dat nén, g,
G =Cy No +(y DIN, +1/2(L-2¢) ;. N,

Trong dé: C, =luc dinh cta dat nén, C, = 0 kPa;
N, = hé s6 khd niing chiu tai khong thit nguyén, véi ¢, = 30°,
tra theo bang 7.1, ta c6: N,=18,4; N, =22 4.
= qy = /2)[7‘5m —2(0,671)1)]([9,61(N/m3)(22,4) ~1352kN/m"

Heé s6 an toan kha nang chiu tdi duoc xdce dinh nhu sau:

qu _ 1352kN/m°

ES, . = ]
Y Gumey  230KN/m?

%~ 5,90> 2,0 - hoan toan thoa min yéu cau.
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2. Tinh todn on dinh irong ¢6 chii y 161 Luc khdng nhé cia cot
2.1. Xac dinh khoing cach ddng, S, gita cac 16p c¢6t img véi chiéu sau khdc nhau
theo phuong trinh dudi day:
T,

K, (y(Z)+S+q) (FS)R,.
Trong dé: k,, = tg * (45" 34°/ 2) = 0,28.

\Y

Re=1.
T, =30 kN/m
FS=1.5.
‘ 30
=8y =
0.28[(19.6) (Z)+11,97](1.5)
“Tal Z=9m:

30
0,28[(19,6) (9)+11,97](1,5)
Chon S, =0,35m, kiémtrataiZ =8 m.

Tl £ =8m.

~ (0,38 m

Sy

Sy = 20 v 0,42 m
0,28[(19,6) (8)+11,97](1.5)
Chap nhan, git nguyén Sy, = 0,35 m, kiém tratai Z =7 m.
®Tal Z=7m.
3
0 0,48 m

Sy = ~
0,28[(19,6)(7)+11,97] (1,5)
Khong chap nhan, git nguyén S, =0,35 m, kiém tra tai Z = 6 m.
lar Z=06m:
~ 30
- 0.28[(19,6) (6)+11,97](1,5)

Chap nhan, md ra khoang cdch S, =0,50 m & giita tudng chin.

Sy ~ 0,55 m

Kiem tratai Z =5 m:
*Tai Z=5m:
5, - 30 N
0,28 [(19,6) (5)+11,97](1,5)
Chap nhan, giit nguyén Sy = 0,50 m, kiém tra tai Z = 4 m.
“Tai Z=+4m

0,65 m

3
- 3 ~ 0.79
0,28[(19,6) (4)+11,97](1,5)
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Chip nhan, gitrnguyén S, = 0,50 m, kiém tra tai Z = 3 m.
Tar =3 m:

30
- 0,28[(19,6) (3)+11,97] (1,5)

S, ~1,00m

Chap nhan, m("): ra khodng cich S, = 1,00m & dinh tuong chin,

That viy. cic 16p ludi dia k¥ thuat téng hop duge bé tri nhu trén hinh 7.24 va bang
7.3 dué day.

2.2. Tinh todn hrc kéo 16n nhat tai timg 16p Tuéi, T .«

Tuax =0 Re Sy

oy =Ky, d, +q)

Chu y: Do bén cho phép caa luéi dia k§ thuat duge tinh theo phuong trinh sau:

Ty x R
FSPO x RE; x RF; x RF ¢

D6 bén cho phép =

‘Trong d6: FS,,, - hé s6 an toan khing nhé =1,5.

Lap
Laop
Lép
[.op
Lop
Lop
Lap
Lap
Lop

Lop 10:
Lop T
Lép 12:
Lop 13:

R A Aol A

=

9:

RF,,, - h¢ s6 giam thiéu do pha hoai khi tip ddt = 1,1+ 1,2 tuy loai cot.
RF,, - hé s6 giam thién tudi tho do tac dong cia méi trudng = 1,1.

RI - hé $6 giam wr bién = 3,10.

R - ty s6 phéan tram che phu cta c6t (trong vi du nay gia thiét = 100%).

T, - do bén t6i han (hay chay) theo thi nghiém luéi bang rong,...

C Tuaxa = (0.28)[(19,6)(8,65)+11.97](0,35) = 17,79 kN /m

Tyax: = (0,28 [(19,6)(8.30)+11,97](0,35)~ 17,12 kN /m
Thax = (0,28)[(19,6)(7,95)+11.97](0.35) ~ 16,44 kN / m
T =(0,28)[(19,6)(7.60)+11,97](0,35)= 15,77 kN /m
Tyaxs = ((,28)[(19,6)(7.25)+11.97] (0,35) = 15,10 kN / m
Tuaxs =(0.28)[(19,6)(6,90)+11,97}(0,35) ~ 14,43 kN /m
Tyyaxs = (0,28) [(19,6)(6,55)+ 11,97](0,35) = 13,75 kN / m
Tyyaxe = (0,28)[(19,6)(6,20) +11,97](0,35) =~ 13,08 kN /m
Tuaxo = (.28 [(19,6)(5,85)+11,97](0,35) ~ 12,41kN/m
Thaxio = (0.28)[(19.6)(5,35) +11,97] (0,50) = 16,36kN /m
Tyan i = (0.28)[(19,6)(4,85)+11,97](0,50) =~ 14,98 kN /m
Tygaxa = (0.28)[(19,6)(4,35)+11,97](0,50) ~ 13,6 L kN /m
Ty s = (0.28)[(19,6)(3,85) + 11,97](0,50) ~ 12,24 kKN /m
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Lop 14 Tyaxia = (0.28)[(19,6)(3,35)+11,97] (0,50) =~ 10,87 kN /m
Lop 15 Tyaxis = (0,28)[(19,6)(2,85)+ 11.97](0,50) ~ 9,50 kN /m
L6p 16: Tyaxie = (0.28)[(19,6)(1,85)+ 11,97] (1,00) ~ 13,50 kN / m
Lop 170 Tyax,s = (0.28)[(19,6)(0,85)+ 11,97] (1,00) ~ 8,02 kN / m

2.3. Tinh todn nhé tai timg Vi tri 16p cot :

Tinh 6n dinh ¢é xét dén lic nhé cha cot phai tuan theo tiéu chuan an toan dudi day:

|
T  <—(F*yZ,. L. .CR,..
max FSPO( Y&Lp-Ly C )

Trong do: FS,, - hé s6 an toan khing nhé > 1,5;
T,... - Iuc kéo ldm nhat cla cot;
o - hé s6 hiéu chinh ty 1¢ (0. duge xdc dinh trong phong trén céc ludi
trong vi du nay gia thi€t a = 1,0);
F* - he¢ s6 sie khdang nho (hay cudng do ma sit tuong tac). Doi véi moi
loal ¢t duge xdc dinh theo phuong trinh sau :
F* - Sic khang bi dong + cudng dé ma sdt, hay, F*=C, tgd .
R, - phdn tram che phu cua c6t (c6 thé thay déi tr 100% dén 71 %),
trong vi du nay gia thiét R = 100%;
C - hé s6 twong tic duge xdc dinh bang thi nghiém nho cho timg loai cot
ricng, C, =0,80;
C -2 cho céc loai luéi dia k¥ thuat;
v - trong luomg don vi cua dat;
Z. - chiéu sau so vai dinh wwong chin;

L. - chiéu dai cét & trong ving 6n dinh, va duge tinh nhu sau:

Los L5 Tyax N (1.5)(17,79)

Lop 1 { " Cige C yZReo (2)(1g34%)(0,8)(19,6)(8,65)(1,0)(1,0)
L, >0145>1m = L.=Im.
Lo 1,5 Tyax S (1,5)(17,12)

Lép 2: { © Crge CyZRe.oo (2)(1834°)(0,8)(19,6)(8,30)(1,0)(1,0)
L.>0,1462>1m = L,=Im.
L > 1,5 Tyax N (1,5)(16,44)

Lop 3: { © Crge CyZReo (2)(1g34°)(0,8)(19,6)(7,95)(1,0)(1,0)
L.>0.146>1m = L.,=Im.



Lop

Lép

Lép 6

Lop

L.op

Lap

1.ap 1€

Lop 1

Lép

Lép |

Laop |

4:

D

7 {
L.,

&:

H:

12

13:

L5Tyax o (1,5)15,77)

j‘ L= Czp .C,.vZ.Rea (2)(1234°)0,8)(19,6)(7.60)(1.0)(1,0)
i\I,u>0,l4721m = L.=Im
. L5 Tyan N (1.5)(15,10)

T Cige Cy 7. Reca (2)(1234%)(0,8)(19.6)(7,25) (1.0 1.0
{LU>(J,]47>1m = [,=1m.
1.5 Tyax . (1,5)(14.43)

Ctgp.C vZ.R .1 p)(tum“)(() 8)(19,6)(6.90)(1,0)(1.0)
{L >0.148>1m = L.=Im.

1,5 Ty ax . (1,5)(13.75)
Clgp .C.yZ. R0 (2)(1234”)0.8)(19,6)(6.55)(10)1.0)
>0.148 21 m

— L.=Im

1.5 r\m . (1L5)13,50)
{ T Clge C v Z.Re o (2)(tg34° 0, 8)(19.6)(6,20)(1.0)(1,0)
L, >0,154 >l m = L,=1m
1,5 Tyun g (1,5)(12.41)
{ S Crgo . C vZRecor (2)(12347)(0,8)(19,6)(5.85)(1,0)(1.0)
L.>0,150>1m = L.=1m.
L5 Tyax N (1,5)16,36)
Cgp.Cr.y7.Rea (2)(1234°)(0,8)(19,6)(5,35)(1,0)(1.0)
L. >0.216>1m = L.=Im.
5 r\m N (1.5)(14,98)
c tew.CLyZ Reor (2)(1234”)0.8)(19,6)(4,83)(1,0)(1.0)
L >()71()> I m = L.=1Im
(> L5 Tyax N (1,5)(13,61)

o
‘1

L.

TCeg C yZRea  ()(te347)(0.8)(19,6)(4.35)(1.0Y1.0)

‘[L >(,222>1m = L,=Im.

1,5 Tyax N (1,5)(12.24)
T Crg Gy ZRea (2)(1234%)(0.8)(19.6)(3,85)(1.0)(1,0)
>0.22521m

= L,=Im.

1,5 T“ x N (1,5)(10,87)
CClgg.C yZ. R (2)(tg34°)(0,8)(19,6)(3.35)(1,0)(1,0)
>0, "30>] m = L.=Im.



1,5 Ty ax

(1,5X(9,50)

>

> >
Lop 15: { © Ctgp C.yZRe.a  (2)(1g34°)(0,8)(19,6)(2,85)(1,0)(1,0)

L, >0,236>1m
LS Tmax

= L. =1m.

(1,5)(13,50)

> >

L, >0,51721m

= L.=Im.

S (1,5)(8,02)

> LS Tyax >
Lap 17: { ¢ Crtgp.C,.yZ.Re.a (2)(1g34%)(0,8)(19,6)(0,85)(1,0)(1,0)

L.>0,669=1m
2.4. Tinh L ta1 timg lop:
L, =(9-Z)tg45’~¢/2)
L., =(9-0,35)0,532) =4,60 m
L5, =(9-0,70)0,532) =4,42m
L ,:=(9-1,05)0,532)=4,23 m
L. ,=(9-1,4)(0,532)=4,04m
L. s =(9-1,75)(0,532)=3,86m
L., =09-2,10%0,532)=3,67m
L.-=(9-2,45)0,532)=3,48 m
L.y =(9-2,80)0,532)=3,30m
L, =(9-3,15)(0.532)=3,11m
L, =(9-3,65)(0,532)=2,85m
L, =(9-4,15)0,532)=2,58m
Ly, =(9-4,65)(0,532)=2,31m
L,z =09-515)0,532)=2,05m
L,y =(H-5065)0,532)=1,78 m
L s =(9-6,15)0,532) =152 m
L. ¢ =(9-7,15)0,532)=0,98 m
L, =0=-815)0,532)=0,45m

2.5. Tinh L; tai aim 16p ludi

= L.,=Im.

Cho ludi dia ky thuat: tg (45" 34/2) = 0,532

(Tir diéu kién ban dau ctia bai todn, gia thiét L = 7,5 m)
Lép 1: L, =1+4,60=560<75: ding7,5m
Lép 2: L,..=1+442=542<7,5:ding 7,5 m
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Lép 9:
Lép 10:
Lop 11:
Lép 12:
Lép 13:
Lép 14:
Lép 15:
Lép 16:
Laop 17:

Ln=14423 =523<7,5:ding 7.5 m
L,=1+404 =504<75:dung7,5m
L=1+43,86=486<7,5: dung 7,5 m
Ly=1+3,67=4,67<7,5: dung7,5m
L;=1+348=4,48<75: ding 75 m
Lx=1+330=430<75: ding 7.5 m
Ly=1+3,11=411<7,5: dung 7,5 m
Lo=1+285=385<75:dung 7,5 m
Ly =1+2,58 =358 <7,5:dung 7.5 m
Li,=1+4231=331 <7,5:dung 7,5 m
L;y=1+4205=305<75: ding7,5m
Li:=1+178=278<7,5:ding 7,5m
Lo =14 1,52=2,52<7,5: ding 7,5m
Lie=1+098=198<75: ding 7,5 m
Ly,=1+045=1,45 <7,5: ding 7,5 m

2.6. Kiém tra 6n dinh trugt tai ddy tuong chén:

FSSL - ZPR s V] tgq}b >1,5

2Py F+F
1323kN / m (tg30°)

SL:2

= 2,54 > 1,5—Hoan toan thoa man yéu cau.

64,34 KN /m + 35,87kN /m
— L q=1197KkN/m
S T T T A 2. S S
A T C ; 17 | 1Lopx 0,85m
7 |
285m C«!—— by ————*-f- by ———h t
- 2 Lop
S ———
— i*T
/ |
g ~ 7 7 slp | F=38TNIm
30m ,’ I
- : L
H=8m < / 10 1
l C 7 P F, = 264,34kN/m
e 7 :
gﬁg | H=45m
S . . Blop
3sm T~ j  x035m
i H=3m
=N 5 on) !
L. %\ 1 f
] y / s |
|
ﬁL Bzl 2 07H=75m > | Khdng theo ty Ié

Hinh 7.24.
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Buang 7.3. Cic két qua tinh toin tuong chdn cé cot dia k¥ thuat tong hop

i Lap Do sau, I K/ cich, | L o | L=L,+L.
N_:_ ‘ 7 (m) S, (my (m) _ _(m) (m) - {(m) |
T | 03 0.85 0.669 1 b 460 560 > 75
16 |18 oo 0517 | a4 542 > 75
5 585 100 0.236 1 123 | 523 > 75 |
T aas 050 0.230 | 405 505 - 7.5
T 385 0.50 0225 | | 386 | 486 — 7.5
T 438 0.50 0222 | 367 467 > 7,5
Y 4.85 0,50 0219 1 348 | 448 5 7.5
BTN 535 050 0216 [ 330 | 430 > 7.5
9 S 85 0.50 0.150 1 X 400 > 75
s 6.20 035 ¢ 0.054 1 285 | 385 - 75
| 7 6.55 0.35 o048 258 358 = 7.5
i 6 6.90 0.35 0048 | 1 231 331 > 75
5 7.25 035 | 0,147 1 205 205 = 75
4 760 | 035 - 0.147 | 178 278 —> 7.5 .
L3 795 035 0.146 1 152 252 > 75
1830 035 o146 | 09% | 198 > 75
] 8es J 035 | 0145 1 0.45 145 > 75

B) PHUONG PHAP TINH €O SUHO TRO CUA PHAN MEM MAY TINH

Bang cdch ding phan mém Mastars 2000, cdc budce tinh todn duge tién hanh nhu sau:

1) Budce 1: nhip 0 licu dau vao

Ciic tinh chat cua dat: Bing cdch lwa chon S6'/iéu dau vao trong cla s6 chinh, nhap
cidce s6 licu cua tinh chat dat duéi day (xem hinh 7.25).

2) Thiet lap cie tang (16p) dat nén:

Lua chon nay cho phép ching ta thiét 1ap dude mit ciat dat nén theo yéu cau cia bii
todn. Nhitng tham s6 dau vao duge chi ra trong hinh 7.26.

3) Cac khoi twamg chin:

Lua chon nay cho phép chiing ta thiét Jap duge cic khéi tuong chan bao vé phan dit
sau lung tuong duge 6n dinh. Nhimg khoi dat ny sé duge gitt on dinh bing cic loai cot
khic nhau tuy theo nhu cau thuce t€ (xem hinh 7.27).

Mot giid thiét vé cde khoi tuong chian cd c6t trong phin nay ciing tuong tu nhuw da
trinh bay trong phan tinh thu cong o trén.

Uu digm ctia phin mém nay s€ gitip chiing ta giam rdt nhiéu khéi lugng tinh todn, ma
tinh tha cong khé thue hién duoe.
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Soll Properhes

P [ oK

Dec:nphon
I Foundation Soil

!
|
|
Rename |
.
|

Assign Soill Parameters for Settlement Calculation J
Colour [ Cancel
Cohesu:m 7
P
I _!
Bulk unit weight [KN/n?]
Satu:ated welghl M atural weight
[19.6 19.6

————— S T B

——

Hinh 7.25. Cita 56 dé nhap cdc tinh chat dat.

Label: |3 - oK l
Description: MNew I
lFoundatinn soil

Delete |
S . Rename I
i X[ml | Yim]
0 Cancel |
20
45 __ ? |
I Bedrock
Sail:
Fs -

IFoundation soil

Hinh 7.26. Cita 56 dé thiét ldp mdt cdt ddt nén.
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I Friction Angle between [7]
Labal: | f Segmental wall Block and reinforcement ]
M ain reinforcement
Manutacturer Produc{_FgTi_I:\ﬂ _______ S Flclduct Model o
EMacn:aierri vl IGabions H=0.50 ‘Ti [Wwidth P -1.00 et
Reinforcement G abion Gabion
Length [m]: height [m]: width [m]:
frs l[os [ o
Lying owver Extermal Face Hill
| block Inclination(~] side:
! |_ — . —— v} !D. —————— Eméw_ ————t+ _'l
|
| Block origin [m]: Block dimensions [m]:
| Abscissa Ordinate Base Length Height
%20 ].1 = i? g t'3 -
| Show reinforcement database I
[ Next > l Cancel ! Help

Hinh 7.27. Cita 56 dé thiét lap cdc khéi tuomg chdan cé cot dé bdo vé.

4. Cac loai dat da cta toan bo cong trinh:

Lua chon nay cho phép thiét lap tat ca cdc loai dat dd cua cong trinh (xem hinh 7.28).

i Label ;31' - - Class of Structural Embankment
>
Structural Embankment
RS ~] [Reinforced soil
B ackthill
[RE -~ | E'Fi etaining Embankment ) -

Block Covenng Sail
; RE :_J i Retaining Embankment

Block Foundation Soil
[Fs ~| [Foundation soil

G abions Filling Soil

“:.!S .......... - :i |F|einlotcod soil

Cancel | Help

Hinh 7.28. Ciia 56 dé thiét lap cdc lop dat da cua toan bé cong trinh.
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5. bt phi bé mat: Lua chon nay cho phép xac dinh 16p dat phu (xem hinh 7.29).

Covering Soil

Label : [GBO1

| Xm ] ¥im] ’F ﬁ

Local system

< Back l MNext > l Cancel J Help

Hinh 7.29. Ciia sé dé xdc dinh lop dat phii bé mat.

6. Mt ciit hé dao:
Lua chon nay cho phép xdc dinh mat cat ho dao trude khi thi cong tuong chén.

Excavation profile

Label : [_lﬁlj1 -

AT

AN 717

Local system

< Back l Next > I Cancel J Help J

Hinh 7.30. Ciia 56 dé xdc dinh mdt cdt hé' dao truée khi thi cong tuomg chdan.
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Buée 2: TINH TOAN

Bang cdch lua chon phén hé trg tinh toan, chuong trinh sé dua ra tinh todn 6n dinh
mot cich nhanh chong.

Trude khi cho may chay, cin kiém tra phan két cau tudong chin, chuong trinh sé xic
dinh do nghiéng trung binh cua dat dép tudng, dé 1a do nghiéng cliia bé mat tudng chan.
Néu do nghiéng nay nho hon 70", chuong trinh sé khong khai bdo va khong dung duoc
(xemn hinh 7.31).

Mo6i khi két thiic tinh toédn, chuong trinh tu dong cho ra cdc két qua tinh todn nhu chi
ra trén cac hinh anh dudi day:

I. Tinh todn én dinh ngodi

Cac két qua kiém tra 6n dinh ngoai dugc chi ra duéi day (xem hinh 7.31).

Wall Checks
= 8Fsl = 2.764 FSov = 5.598 FSbe = 5.962

25

(=38

20

54

10

9]

(m]

Kha nang chiu tai t6i han cia dat nén:............... [KN/m?]......cocoeenees 1352,00
Luc diay ngang I6n nhat: _ [KN/m]...oooooviiiiiiiiiniiieeeeeenn: 295,31
Hé s6 an toan Khang trugt:.........ovvviiveeiiiaiie. S B
Momeitit 2oy 1aE YA BHALY. oo vmaammnmineavinon s [kN.m/m] : 958,42
Heé s6 an toan Khang Tat: .........ooiiiiiiiiiiiiiiiiiiciiiie a2 5,598
Ung suit thang ding 16n nhat tic dung lén dat nén:...... [kN/m?]........: 226,79
Hé-56 kha nigng chiv 181 SUaS8 NeNG. cove s imsinsummssniums svi s s : 5,962

Hinh 7.31.
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2. Tinh todn én dinh trong
Nhitng luc tic dung chi dong cia c6t tudn theo phuong phap tuong cing. Phén tich
6n dinh truot ¢é mat truot cung tron hinh tru theo phuong phdp Bishop, céc két qua duoc
gidi thiéu trén hinh 7.32.
Internal stability analysis (Calculation method : Rigid)

.SF = 6.166
3e

25

Hinh 7.32.

Vidu 7.3 — Phutong phdp tinh thit cong

Mot tuong chan dit 6n dinh co hoc (MSEW) nhu chi ra trén hinh 7.33, cho h = 9 m;
chiéu rong cia MSEW, B = L = 9,0 m, va ¢6 mdi dit dip nam nghiéng mot goc,
B =18,4“,kh0ng ¢ tai trong ngoai (tic 14, F, = 0 kPa). Gia thiét, dat sau lung tuong MSE
Ia cdt sach c6 géc ma sit, ¢, = 30°, t8ng trong lugng don vi, y, = 19,6 kN/m’ , va khong
c6 ma sdt gitra lung tudng va dat sau lung tudng (tic 1a, & = 0°). Gia thiét khéi dat ¢6 cot
cd tong trong luong, v, = 19,6 KN/m’; géc ma sit, ¢, = 34° | va luc dinh, C, = 0 kPa.
Dt nén ¢6 t6ng trong luong don vi, ¥, = 19,6 kN/m*; ¢, = 30° va C, =0 kPa.

Cuong do khing nhé cho phép cua c6t dia ky thuat téng hop 1a, T, = 30 kPa.

1) Hiy tinh hé s8 an toan khidng trugt va khing lat, hé s6 kha nang chiu tai cia
dat nén?

2) Xic dinh hé s6 an toan 6n dinh trong cia MSEW?
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Bai giai:

1. Tinh todn on dinh ngoai

Nhimg tham s6 hinh hoc cia MSEW duoc cho nhu sau:
H=h+Ltgp=9m+9tg18,4° ~12m;B=L =9 m (L >0,7H).

i T 1~
|
|
|
H-h V, = 1/2y,L(H-h)
p
L Khéi dat
co cot
e | B
Vi =y.hlL
1 A
1 x R
N
— e -—
L L=07h

Hinh 7.33. Phan tich tinh cho twong SME ¢6 mdi ddt ddp nghiéng
(theo tiéu chudn ky thudt chuyén nganh Cdu- Puong cao téc , AASHTO 1996.).

1.1. Tinh todn cac tham s6 tai trong:
V, =v,hL = (19,6kN /m)(9m)(9m) =1587,6 kN /m

V, =1/2y,L(H-h)=1/2(19,6kN / m)(9m)(12m —9m) = 264,6kN / m
N=V,+V, =1587,6 kN/m+264,6 kN /m =1852,2kN /m
F, = 1/2g,(H)k,
Trong dé:
Cos” (¢ —at)

Cos’a. Cos(o + 6)|:l + Fin(¢ +OJSIA(e—F) = :|

kab =

Cos(a +8)Cos(a. — )
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K, - Cos=(30° - 0")

-~ (),427
i = 0 05 0 0, |~
Cos0°Cos(0” + 0% 1+ 5O ¥ 3.00)--5-"‘(30 18,49
Cos(0” +07)Cos(18,4" -0)

= F, = 1/2(19,6kN / m)(12m)*(0,427) = 602,58kN / m
F,, = F,Cosd = F;Cos0" = 602,58 kN / m.
F, = F; Sind = 602,58kN /m (Sin 0°) =0 kN /m
Fo =1/2v;(D) kp
Trong d6: D= | m;
K,=1g (43" +¢,/2) = 12> (45°+ 30°/2) = 3
E, =1/2(19,6kN /m’)(Im)*(3) = 29,4kN /m

= F =F,/2=(29,4kN/m)/2=14,7kN /m
1.2. He ~6 khdng truot, FSy

«  Ntgo, +F, 1852,2kN/m tg30° +14,7kN /m
FS, = ! =

~1,8>1,5- Dat yéu cau
H 602,58kN / m

I.3. H¢ s6 6n dinh lat, FS

2 Mg
FSOV =2 1,5
ZMO
Trong dé: M,, = moment khang lat
My =V, (l./2)+V.(L/2)+F,(L)

= (1587,6kN /m+264,6kN /m)(9m /2)

= 8335kN.m /m
M, = moment gay lat

M, =F,(H/3)=602,58kN /m(12m/3)
=2410,32kN.m/m
83
FS 8335kN.m/m

oy = = 3,46 > 1,5—Dat yéu cau
2410,32kN.m / m
i.4. Ap luc 16n nhilt tac dung l1en ddy tudng chan:

> V.V, +V, +F,
O.. = = =
NV {max) L-2e L_2% -

Trong do: ¢ = do lech tam, ¢, duge xdc dinh bang phuong trinh tong cdc moment
quanh chan tuong chan:

Nx+F (H/3)-[V,(L/2)+V,(2L/3)+F(L)] =0

(1S
[\
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hay,
‘= VI(L/2)+V,(2L/3)+0-F,;(H/3)

N
‘= 1587,6KN /m(9m /2)+264,6kN/m(2 (9m)/3)-602,58kN /m(12m /3) 1 41m
1852,2kN /m h
C
e = E—x = ﬂ—3,41m =1,09m < Lz om =1,5m —dat yéu ciu
2 2 6
Do d6:

V,+V, 587, , 5

Cvimm, = Vo 1587,6kN / m +602,6kN /m <3114 KN/ m

L-2¢ 9m —2(1,09m)
1.5, Tinh todn kha nang chiu tai tét han cha dat nén, q,:
q,, =1/2(L-2e)y N,
— q,, =1/2[9m =2(1,09m)](19,6kN /m*)(22,4) ~1497,13kN/m”
1.6. Hé s& an toan vé kha nang chiu tai, FSy.:

Fs _ 9n _1497,13kN /m’
Sy 32L14KkN/m,

~4,66>2,5-

dat yéu ciu

o

_Tinh todn 6n dinh trong

12

1. Tinh khoang cdch ding gilta cic 16p cot, S, tng véi cdc chiéu siu khic nhau:

T

T K., [¥. (Z)+0,5(y,)(L tgB)+q] (FS) R
Trong do: k,, = 0,427
g = 1g184° = 0,333
R, =1 '
T, = 30kN/m
FS =1,5.
S, = 30
0.427[(19,6) (Z)+(0,5)(19.6)(9%(0,333)] (1,5)

30
0,427[(19,6)(Z)+29.4](1,5)

*lTar 2 =9m:
30
= ~ 0,23
0,427[(19,6) (9) +29,4] (1,5)

Chon S, =03, vakiém tratalZ =6 m:

SV
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*TurZ=0m:
~ 30
0,427[(19.6) (6)+29,4] (1.5)

Sy = 0,32m

Chap nhan, gittnguyén S,=0,3m, vakiémtratai Z=5m:

*TaiZ =5m:

~ 30
0,427[(19,6) (5)+29,4] (1,5)

Sy = 0,37 m

Chap nhan. giit nguyén S, =0,3m, vakiém tratai Z=4 m:
YTarZ =4 m:

30
©0,427[(19,6) (4)+29,4] (1,5)

Sy 0,43 m
Chap nhin, ma ra khodng cdch mdi, Sy = 0,45 m cho phan gida tudng.
*Twl £ = 3 m:

30

Sy = : =0,53m
0,427[(19,6) (3) +29,4] (1,5) :

Chap nhan, gi@ nguyén S, =0,45m, vakiém tra tai Z =2 m:

*Tai 2 =2 m:

= 30 =0
0,427[(19,6)(2)+29,4](1,5)

Chap nhan, ma ra khoing ciach méi, S, = 0,65 m cho phan dinh trong.

Sy 68 m

That vay, cdc 16p luéi dia k§ thuat téng hop clia tudng chan dugc bé tri nhir trén hinh
7.34 dudn day.

2.2. Tinh todn chiéu dai neo yéu cdu trong viing on dinh (tic 13, ngoai mat truot fiém an)
Tinh todn chiéu dai cdc 16p ludi dia ky thuat tdng hop, L, véi ¢, = (0,80) (34%) = 27,2°
cho truong hop ludi dit trong cat. Chi y, L, va L, duge xdc dinh theo diéu kién bé mat
truot cuy Rankine, nhu sau:
_ Sy.oy4.(FS)
T 2(CHy, Z1gel)

L Sy [(0.28) (19,6) (Z)+(0,28) (29,4)] (1,5)
) 2[0+(19,6)(Z) tg 27,2"]

" [(5.5)(2)+8,23](1.5)
: 20 (Z)

225



va,
L=H-2Z)tg(45 ¢/2)=(9 Z)(0,532)

Nhiing két qua tinh todn cu6i cing dugc téng hop trong bang 7.4 dudi day.

2.3. Kiém tra chiéu dai gép lai, L,, sao cho n6 khong dugc nho hon 1 m, va dugc tinh
theo phuong trinh duéi day:

_8y.(1/2) oy.(FS)
) (C+yZtgo,)

B Sy. oy (FS)
4(0+19,6(Z)1g27,2°)

Ly

Tham s6 L, sé dat gia tri 16n nhét tai 16p c6t trén cung, véi Z = 0,35 m:
i 0,35 [(19,6) (0,35)+ 12,55] (1,5)

0 ~ 0,72 m
4(19,6) (0,35) (0,514)
Chap nhén dugc, nén chon L, =1, 0 m.
2.4. Kiém tra 6n dinh truot tai day tuong chén, FSg :
3 /
1'
|
— L, ! l
|
< "
- 725 | 1lpx035m
! i L 2£—LE—J
130m ) — -1 2|Ldp x 0 65m
v \ / !
T C / 2 ¢
< £ !
7 |
2,25 5 Lop x 0,45m
| ]S / :
=1Z2m Y
C — I 18 1 9 é
h=9m g_ 1/ ) S
% o /’ h_ u”] F,=602,58 kN/m
% — / | 1
- ;
51m ——— 10— 17 Lopx 0.3m
S 4 '
I H=4m
7 ——
| %‘7‘% (45%+¢/2) 1
= |
Y Y 7 - 1 ; v
o=tm 1 B=L>07H=9m —

Khéng theo ty 1&
Hinh 7.34.



_ Nigg, +F,  1852,2kN/m tg30° +14,7kN / m
F, 602,58kN /m
FSy = 1,82 1,5—chdp nhan dugc.

FS

St

Bang 7. 4. Nhimg két qua tinh toan tudng chin c6 cot dia ky thuat téng hop

, | L=L, +L, ]

Lp | Z | S. | L. | Ligw | L.

No. ' (m) (m) | (m) (m) (m) L o Ltie,
3 (m) (m)
35 | 035 | 035 | 116 | 116 | 460 5,76 9

2w | 100 | 065 | 1021 102 | 426 5,28 9

23 | 165 | 065 | 0,78 YT 4,69 9

22 | 2,00 | 045 | 048 [ 3,67 415 9

20 | 255 | 045 | 045 1 3,43 3.88 9

20 | 3,00 | 045 | 042 1 3,19 3,61 9

19 | 345 | 045 | 0,40 1 2,95 3,35 9

18 1 3.90 | 045 | 0,39 1 271 3,10 9

17 | 420 | 030 | 025 ] 2,55 2,80 9

6 | 450 | 030 | 025 1 2.39 2,64 9
15 | 480 | 030 | 025 ! 223 2,48 9
14 L 500 | 030 | 0,24 1 2,07 2,3] 9
13 [ 540 | 030 | 0.24 1 1,92 2,16 9
12 570 V030 | 024 1 1,76 2,00 9

| 6,00 . 030 | 023 1 1,60 1,83 9

10 | 630 © 030 | 0,23 I 144 1,64 9
9 660 030|023 1 128 1,51 9

8§ 690 | 030 | 023 | 1 1,12 1,35 9

7 [ 720 | 030 | 023 | 0.96 1,19 9
6 | 750 | 030 | 022 1 0,80 1.02 9
s [ 780 1 030 | 0,22 | 0,64 0.86 9
"4 | os1 | 030 | 022 | 0,48 0,70 9
3 | 840|030 022 1 0.32 0,54 9
{ 27870 | 030 0 022 I 0,16 0,38 9
| 1 900|030 | 022 ¢ 1 0,00 0,22 9

Vidu 7.4. Phuong phip tinh thi cong

Mot tudng chin duong 6 t6 thanh phé duoc thiét k& bang cic cot thép thang khéng
kéo dan, va cdc tdm bé tong dic sin bao vé bé mat tudng chan duge thiét k& theo
phuirong phip phian doan nhu da phac hoa trén (xem hinh 7.35).
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Téng chiéu cao tinh dén ranh thu nuée dinh tudng, H= 7,8 m.

Chiéu cao I3p bé tong bao vé bé mat tuong theo phuong dimg = 7,5 m.
Téi trong giao thong, q = 9,4 kN/m’.

Barrie duogc dic sidn bang céic ciu kién bé téng.

Heé s6 dia chdn = 0,05 g, nén khong cin phai tinh trong thiét k€ tuong chan.

L l l _qu 9.4 kN /m?

Khai dat - Pat can bao vé

¢6 obt ' A

N F, = qHk,

H=78m ﬁi —_ —_——
“ 1 F,= 12k yH? ;
Vi=yHL

| ) R
) v

Hinh 7.35.

Cac tinh chdt cia ddt:

1)Pdtcécor:y, =18,8kN/m’ ; ¢, =34° ;C_=O0kN /m”?

2) Pt ddp sau g neomg : y, =18,8 kN/m”; ¢, =30%; C, =OkN/m?
3)Pdt nén : y; =18,8kN /m’ ; ; =30° ; C; = 0N / m?

k, =tg?(45-30/2)=0,333

k, =tg?(45-34/2)=0,28

D¢ lin léch cho phép bang 1/300.
Bai giar :
Theo diéu kién bai todn, day |2 mot kiéu tudng MSE c6 mai dat dap nam ngang va tai

trong giao thong, nhu chi ra trén hinh 7.35.

1. Tinh todn én dinh ngodi

1.1. Xdc dinh cdc tham sd tai trong:

V, =y, HL =(18,8kN/ m3)(7,8m)(5,5m) =806,5kN /m
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V, :qL=(9,4kN/m2)(5,5m)= SLL7kN /m
N=V,+V, =(806,5+51,7)kN/m = 858,2kN/m
F =1/2y,Hk,
Trong dé: k, = tg>(45° —¢/2)=1tg?(45 =30” /2) ~ 0,333.
Vay,

F, =1/2(18,8)(7,8) (0,333)

=190kN/m
F, =k, q H=(0,333)(9,4)(7.8)

=24,42 kN /m
1.2. Xac dinh cac moment:
- Moment gay lat , M;:
M, =F(H/3)+F H/2)
= (190kN /m)(7,8m /3)+ (24,42kN / m)(7,8m / 2)
=~ 580 kN.m/ m.
- Moment khang 1at, Mg:
M, =V, (L/2)
= (806,5kN /m)(5,5m /2)
~2218 kN.m/m
- Moment khang dung trong tinh todn kha nang chiu tai, Mg
Mgge = Vi(L/2)+V,(L/2)
= (806,5kN /m)(5,5m / 2)+ (51,7kN /m)(5,5m / 2)
~2360kN.m /m
1.3. Tinh todn cdc hé s8 an toan, FS:
a) D61 vai phan tich truot, FSq,
FS, = P _Vitgg, __ 806,5KN/m (1g30")
T YP, F+H 190 kN /m +24,42kN /m

FSq =2,17 > 1,5—chdp nhan duoc.
b) D61 véi phan tich 1at, FS,,:

- 2 Mg V,(L/2) 1
VTN M, FH/H+FH/2)

18 .
FSoy = 2?28-9— ~ 3,77 > 1,5~ chdp nhdn duoc.
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1.4, Xdc dinh ¥mg suat thang dimg 1on nhat tic dung lén nén dit, 6.

Vv
2 Vi+V,

0‘ . e =
Vima) T 9e L-2e

Trong dé:
CZL_XZE_MRBP_M() :E_MRBP_MO <I:
2 2 N 2 V,+V, 6

c_5,5m _ 2360 (kN.m/m)—589 (kN.m /m)
2 806,5(kN/m)~+51,7 (kN /m)

~0,69m < % =0,92 m — chdp nhdn dicoc.

806,5kN /m +51,7kN /m
5,5m —2(0,69m)

~208 kN /m?

= GV(nmx) =

1.5. Tinh todn kha ning chiu tai t6i han cla dat nén , q,, :
Qn =C; Ny +(y; D) Nq +1/2(L-2e)y, NY
Trong d6: C; - luc dinh cua dat, C; = 0 kPa;
N, - hé s6 kha nang chiu tai khong thit nguyén, voi ¢ = 30°, thi va N, =224
= =(1/2)[7,5m - 2(0,67m)](19,6kN / m’}22,4) = 1352 kN / m"
Heé s6 kha nang chiu tai, FS,., duoc xdc dinh nhu sau:
Qui _ 1352kN/m’

o

FS,. =
" Oy, 230KkN/m’

~ 5,90 > 2,0 — chdp nhan duoc.

2. Tinh todn on dinh trong

2.1. Lua chon loai vat liéu bao vé bé mat, khoang cach ding va loai cot:

- Dua vao vi tri dudmg phd, nén chon 18p bao vé bé mat tudng chan bang bé tong dic
s&n ¢6 my quan. Dé dep vé tham my, nén chon cic ciu kién bé tong dic san c6 kich
thuoe 1a 1,5 x 1,5 m cé mach xdy néi khéng 16n hon 19 mm. Khi d6 lin léch doc theo
tuong chin cho phép bang 1/300, thi cic tam bé ong diic sdn trén day va ¢ mach néi
bing 19 mm la chap nhan duoc.

- Do ¢é nhiéu khd ning gdy can trg thodt nudc mat, thi nhiing loai cét dang thanh c6
20 ma kém la thich hop nhat va s&€ dugc dung trong tinh todn dau tién. Ngoai ra, cdc loai
cot khic lai ¢6 lgi vé& mat ky thuat.

- Kich thude cdc tim bé tong dic sdn bao vé bé mat hiéu qua nhat 13 loai 0,75 m, va
moi tim bé tong cho phép dat hai hang cot.

2.2. Xic dinh chiéu dai cédc thanh cét diu tién:
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D61 voi mai dat dip nam ngang, L = 0,7 H 13 hop 1y; do dé:
L=0,7H=0,7(7,8m)=55m.
2.3 Tinh todn 6n dinh trong tai méi I6p c6t va khoang cach ngang yéu ciu:
Tinh tri s6 k tai timg vi tri, vi du, tai Z =2,92 m so véi bé mat dinh tuong:
k,=tg* (45" —¢/2)
=1g *(45" - 34°/2)
= 0,28 cho dat dap.
Tt hinh 7.16, va tai Z = 2,92 m, ta ¢6:
X 6-2,92
L7-12 6
‘= 3,08 (0,5)

=0,26

Vay,
k =(1,2+0,26) k, = 0,41.
2.4. Tinh &, tai do sau 2,92m cho moét don vi chiéu rong:
oy =y Z+q=(18,8)(2,92)+9,4 ~ 64,3 kPa.
=0, =ko, =0,41(64,3) = 26,4 kPa.

Tac dung cla cdc chin dudmg s& khong truyén ting suft lén thé tich c6t vi ching duoc
diic thanh két cau 6n dinh lau dai va dat khap chiéu rong clia tuyén dudng.

2.5. Khodng cidch ngang trude tién ducc xac dinh tir nghién cdu nhd, dé phi hgp hon
nén diing khoang céch trén 2 1an chiéu rong tim tinh cho tim mai 16p cét s€ 16t hon mat
don vi chiéu rong va hé s6 che pha cia c6t, R . Luc 16n nhal tic dung lén dién tich gitta
hai tim bé tong bao vé bé mat, A, , 1

A, =S, x2 chiéu rong tam
A =0,75x2(1,5)=2,25m"
Luc 16n nhat tic dung lén chiéu dai hay dién tich giita hai tim bé tong bao vé bé mat
tuong la:
T, =0y-A, =26,4(2,25)~59,4 kN.
Néu hé s6 an toan khdng nho FS > 1,5, thi cuong do6 khang nhd P, s€ la:
P, 20,4.A,.FS=59,4(1,5)
Py 289,10kN

2.6. S5 thanh ¢61, N, dit diim bito an toan, thi sic khang nhé nhd nhat ¢6 thé duge xdc dinh:
Py

N>——
2b.F . L,.c,
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Trong dé: b =50 mm = 0,05 m;
L,=5,5-0,3(7,8)=3,16 (xem hinh 7. 20,a);
o' = y.Z (dé tinh nho, bo qua tai trong dong);
F* = 1,35 ( thu duoc theo cdch noi suy, bang 2,0 tai Z=0m déntg @ tai
Z.=6m.
Chu y ring, 461 vdi c6t thép c6 g, hé s6 stic khdng nhé, F, thuong duoc 1dy:
F =tgp=1.2+log C_. tai dinh tudng, va I6n nhat =2,0.
F'=tgo tai d6 sau bing 6 m va sau hon.
Trong d6: C_ 1a hé s6 déng nhit cia dat dap (C,= Dg,/ Dyy). Néu tri s6 C,, riéng cho
dat dap tudng chin biét trudce, va gia thiét C, = 4, thi F = 1,8 tai dinh tudng chan.
Tai dé sau bang 2,92 m, ching ta sé tinh duoc s6 thanh cét, N, nhr sau:
N> 89,10 N
2 (0,05) (1.35) (3,16) (18,8) (2,92)

N = 4 thanh trén dién tich giao nhau véi FS > 1,5 va dat thanh hai hang trén hai tim.

L}

2.7. Kiém tra (mg suat trong c6t dua trén hiéu sé giita chiéu day danh dinh trir di
chiéu day da bi an mon do méi trudng, Eq . Miuc thip nhat vé tén that chiéu day trong

mot nim la:
An mon cha kém = 15 um (2 nam dau)
=4 pm (nhitng nam tiép theo)
An mon cua thép =12 pm
Tudi tho ctia ¢6t ma kém (86 pm) la:
Tuoi tho = 2 nam + 86-2(15)
=72 nam + 14 nam
= |6 nam.
Thép cacbon bazo s& mat tict dién trong khoang thoi gian:
75 nam - 16 nam = 59 nam va&i t6c do bang 12 pm / ndm / canh. Do dd, hao mon

du tinh la:

I

1,416 mm, va
2,584 mm, va

E, = 12 (59)(2)
E.=4.000- 416

Dién tich tiét dién = 129,2 mm?
Néu st dung thép loai 60, F, = 413,7 MPa
Va f,=0,55(F,) = 227,5 MPa.
Ung suat kéo tai timg thanh ¢6 thé duoc tinh nhu sau:
59,
fg T 2.4 = 115,12 MPa < 227,5 MPa.

STNE.  4(0,000129) (1000)



2.8. Tinh todn 6n dinh trong timg 1&p c6t va xdc dinh s6 thanh ¢6t trén dién tich giao

nhau gilra cic i6p cot.

Ciic két qua cho timg chiéu sau 16p ¢ot duge gidi thiéu trong bang 7.5 dudi day:

Bang 7.5. Cac két qua tinh toan tuong chin dat c6 cot thép khong kéo dan

Do siu, e y {ue 3 The sua & Gt
(my  (kPa © o (kPa) ' (MPa) FSe
0.675 22.09 0.46 185 | 1027 5 35,75 1.61
T 425 | 3609 | 04s 1.69 16,18 4 70,44 1,57
2.175 50.29 0.43 152 | 21,59 4 9401 | 162 |
2025 | 6439 041 135 26,50 4 (1542 | 1,58
3.675 | 7849 039 | 119 30,93 4 134,65 (49 |
4425 | 9259 0.38 1,02 34.85 4 151,72 151
S175 | 10669 036 0.86 3827 4 166,61 152 |
5925 | 12079 | 034 0.69 41,19 5 14347 (.82
6675 | 13489 0.34 0,67 4576 4 199,24 1,59
7425 | 14899 0,34 0.67 50,55 4 22006 | 175 |

Cac bai tap chuong 7

7.5. Hay giai vi du 7.1, néu 1ai trong giao thong bang (2 kN/m?, con moi 6 liéu khac
duoc git nguyén.

7.6. Hiy giai vi du 7.2, n¢u H =10 m; B = 8 m, va fai trong giao thong, q =20 kN/m”,
con moi s6 [1éu khdc duge giit nguyén.

7.7. Hay giai vi du 7.3 véi h = 10 m, va s€ ¢6 luc cit doc theo mat sau lung thang
dimg cta MSEW (tic 13, 6 = 15"), cdn moi s6 liéu khdc duge giit nguyén.

7.8. Hay giai vidu 7.4, néu H =9 m, con moi s6 liéu khic dugc giit nguyén.



Chuong 8
TUONG CHAN BANG RO PA - PIEU KIEN TINH

8.1. MO DAU

Cac loai Iudi dia ky thuit ¢6 thé diing 1am thanh nhiing cai tit dé d6 d4 vao trong
phuc vu chéng truot suom (mdi) déc cua kho vyc, nguoi ta thuong goi 1a “ ro da” (xem
hinh 8.1). P4 tiéu chuan dung lam ro da, thudng cd kich thudc bang 100 dén 200 mm,
tham tri ¢6 thé dung d4 balat duong tau. Phan 16m chiéu day ro d4 co thé dat t6i 50 cm,
diéu ndy cd lién quan (41 tinh én dinh trong cua né. Mét s6 tudong chin 16n hon (nhu cdc
mé cu), theo phuong phap nay c6 thé 1am thanh cic tudng ro da cao t6i 10 m. Nhitng
tuong chan ro dd lam bang vat liéu polymer ¢6 uu diém vugt troi so véi cdc ro di 1am
bang luéi kim loai & chd, kim loai thudng dé bi an mon , nhung polymer ¢6 nhugc diém
dé bi phd hoai & bién (moi) va dé bi dit trong khi thi cong.

Khi thiét k€, 6n dinh ngoai ctia cdc tudng chin ro dé dugc tinh todn giong nhu bat ky
loai tusmg chan trong luc ndo khdc. Loai tudng chin ro d4 chac chén 1a loai tudng mém.
Do vay, nén sit dung cédc diéu kién ap luc dat chli dong va néu dat dap sau hung tuong bi
Iin so véi tuong, géc ma sél cla tudng va dat dip sau lung tudng sé 1y bang géc ma st
trong caa dat (tic 1a, & =¢).

On dinh trong cla tudng chan ro da cé thé duoc kiém tra nhd su hd trg cla

- Ly thuyét trang thdi gidi han;

- He s0 an toan.

Viéc kiém tra cdac chd ndi gitra nhimg khéi riéng biét duoe thue hién theo timg budc.
Két cau timg khéi duge xdce dinh bing dp fue chid dong va, nhimg luc tuong ting s& duge
xdc dinh theo phuong phip gidng nhu kiém tra todn bo tudng chan. Trong phan tich, ¢6
thé sir dung @it dip toi xop, con da dd bang mdy, nén c6 thé 1ay géc ma st trong cia da
[a ral cao. Diéu nay cé thé gia thiét rang, sau mot thoi gian do tic dung cta hén hop dat
dip, ttng suat trong Judi s& bi ha xuéng. Do nhimg thay déi nay ma c6 kha ning 1am thay
do1 d6 doc cha ¢ thong bé mit tudng chin , nhiéu trudng hop lam tang do doc cua bé

mat twong ().
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8.2. THIET KE TUONG CHAN RO PA - PIEU KIEN TINH

8.2.1. On dinh ngoai

Gia thiét tai trong tic dung 1én khéi ddy tudng chian duoc minh hoa bang so dé nhu
trén hinh 8.2.

Ung suat phdp tai tam ctia khéi ddy duoc cho bai:
N o h cosa

g=
B-2e 2 (8.1)

Ban I xo0an 6c bing PVC
Canh tam

A 5 -,
SRS 'i R G S oS
A AN et o
LSS 'ﬁz"‘fsﬁ\gs:?':‘t‘ﬂ
Wy Aeals Q\-N_.:
N S tassas
N o

Pau tdm

Canh tdm

Day N Day c6t kép

Ban 1é xoén 6c bang PVC

Hinh 8.1. Ro da bang ludi dia ky thudr (trdi ra va gap lai)
(Theo loi moi ciia cong ty TNHH, Netlon, Anh Quéc).

s
N (8.2)
Trong dé: N - 16ng tai trong phap tuyén tic dung lén khéi ddy tudng chan;
B - chiéu rong khoi nim trén;
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e - do léch tam;
M - moment tic dung lén khoi day;
h - chiéu cao khéi ddy;
v - trong luvong don vi ctia vat liéu khoi day;
o - do doc cua ro da.
Ap luc tic dung lén khéi ddy cha tudng chan duoc xdc dinh bang tri s6 gia tang dp
luc chu dong:

A AR s
- 3
S
a4 T

h\\i}\t\\\‘b‘b\‘b 224

REe4394499d93a399d

[a50as ISR

2243434 ]

(5%

sg’%%» 23333

ti RS

RS N SN 23]
TR T Iy, 4]
ER TSR &

> AN AR e

RISty
A RAANASY

3 *. 2
R R I
h

Hinh 8.2. Tai trong tdc dung lén khoi ddy.

T=0,5T,+0,5T, (8.3)
T, =k, 0 (8.4)
T, =k, 6-2C4 |k, (8.5)
Ko =1 - sing, (8.6)
k, = tg°(45% ¢,/2) (8.7)

Trong do: T - tri s6 dp luc trung binh tdc dung lén bé mat khéi day;
o - ting suat phap 16n nhét tic dung 1én khoi day:;
C, - luc dinh tinh todn cua vat liéu khéi day;
(, - gbc ma sdt trong tinh todn cua vat liéu khoi ddy.
Chiéu rong 16 ludi cua khéi ddy trén mot mét dai cta tuong chan ro da la:
D, = (8.8)
D,=h/v+1 (8.9)
Trong d6: D, - chiéu rong 16 ludi trén cung gitta cdc khoi khi bi kéo;
D, - tong chiéu rong cua 16 ludi khi bi nén boi luc T;
h - chiéu cao khoi day:;

v - khoang cich cua cic 16 ludi theo phuong dimg.
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8.2.2. On dinh trong cua tudng ro da - theo trang thai giéi han
1) Kiém tra on dinh ldt:
M, > M, ( 8.10)
Trong dé: M, - moment khing lat;
M, - moment gay lat.
2) Kiém tra én dinh truot:
Ntgep; +C,B>Q (8.11)
Trong d6: N - luc phdp tuyén tic dung lén diém trén cung caa khai ddy:
¢, - goc ma sat trong tinh todn cua vat liéu khoi ddy;
B - chiéu rong khoi trén;
C, - luc dinh tinh todn cta vat liéu khéi day;
Q -lucgaycat=P,

3) Kiém tra khd ndng chiu tdi c6 chu y toi dp luc ngang:

$<S, (8.12)
Tbh

S=—-— 8.13
= (8.13)

n
Trong do: S - luc tdc dung trén mot mét dai duong lién két;
Sy - khd nang chiu tai cia méi lién két;
b - chiéu rong = tm.

4) Kiém tra khd ndng chiu tdi clia moi néi giita cdc khoi:

N, <N, (8.14)

d:"rbh+max(Q—QR> (8.15)
D, Dy

Qg =k, Ntang, +C, B (816

Trong dé: N, - luc kéo trén moét mét dai cua dudng ndi trén cung cua khoi ddy;
Ny - d6 bén cuia ludi;
Qg - luc khang cit do ma sdt va luc dinh gita cic khei;
k , - heé s6 giam ma sat gilta cac khai (tri 6 mac dinh la 0,66).
8.2.3. On dinh trong cua tudng ro da - theo hé sé an toan
Nhimg truong hop dudi day s& ding khai niém hé sé an toan khi kiém tra 6n dinh
trong clia tudng chan ro da:
1) Kiém tra on dinh ldt:

M
FS, > & (8.17)



Trong d6: M, - moment khang lat,
M, - moment gay lat;
F,v - hé 56 an toan khang lat.
2) Kiém tra on dinh truot:
Ntgo+C.B

BSg >0 (8.18)

3) Kiém tra khd nang chiu tdi c¢é chi y t6i dp luc ngang:

Sy

Fsmcsh > —S— (8.19)
g_ Ibh (8.20)
D

n
Trong d6: T - tri 88 dp luc trung binh tic dung 1én bé mat khai day;

S - luc tac dung trén mot mét dai dudng moi lién ket;

S;; - kha nang chiu tai clla méi lién két,

FS,.... - hé s an toan cta ludi khi chiu kéo (tri s6 an dinh 1a 1,5);

b - chiéu rong = Im.

4) Kiém tra khd ndng chiu tdi ctia méi néi giita cac khoi:

FSm‘sh >—1\i£ (821)
LS Nd
N, = Tbh max(Q-Qy) (8.22)
Dn Dk
Qp =k, Ntang, +C, B (8.23)

Trong dé: N, - Tuc kéo trén mot mét dai cla dudng ndi trén cing cua khéi ddy;
N, - d6 bén ctlia ludi;
Q. - luc khidng cét do ma sat va lyc dinh gifra cdc khoi;
K, - h¢ s6 giam ma sat giita cdc khéi ( tri s6 mac dinh 1a 0,66);
FS,,.c,- 1é s0 an toan cna tudi khi chiu kéo (tri $6 4n dinh 1a 1,5).
Vidu8.1.
Hiy tinh todan 8n dinh ngoai va én dinh trong cho tuong chan ro dd dudi day
(hinh 8.3), va khong cé img suat gay cit (tic 13, $=0"). Gia thiét, kha nang chiu tai

ctia mai ndi, S, , bing 40 kN/m, vh géc ma sit trong cia vat licu dd, o4, = 40°.
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Pa:y,, =23 kKN/m®

e—— 3m — @gy = 40°
/ S, =40 kN/m
4
™ ) pat dap ph|a1sau:
2 vy =17kN/m y
‘9‘:3(}1 1
3 > c=0kPa
k, =127(45" g, /2)
4m = 0,33
2 $ny]
L N
A
1 Chan tudn
| — e I\
—X %)
A Dat nén;
v, =19.6 kN/m®; — 1AM
P = 30";c=0kPa
(b)
(@)
Hinh 8.3.
Bai giai:

A) PHUONG PHAP TINH THU CONG

Mot tuong chan ro dd ¢6 méi dat dap nam ngang nhu chi ra trén hinh 8.3.
1. Tinh todn én dinh ngoai
1.2. Xdc dinh cdc tham s6 tai trong:
V, =v4,-HL=(23kN/m?*)(4 m)(3 m)
=276 kN /m
F,=1/2(17kN/m’) (4 m)” (0,33)
~44 88 kN /m
F, =F,.cosd = 44,88 kN /m (cos0’)
=44 88 kN /m
F, .y, =F,.sin8=44,838 kN /m (sin0’)
=0kN/m
N=YV,=V,+F,y,
=276 kN /m
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[.2. Xdc dinh cdc moment xung quanh chin tuong chin (diém A):
a) Moment lat, M,;:
M, = F g, (H/3) = (44,88 kKN /m)(4 m / 3)
= 60,0kN.m/m.
b) Moment khing 141, M,,:
M, =V, (L/2)=(276 kN/m)(3m/2)
=414 kN.m/m

1.3. Xdc dinh cdc hé $6 an toan, FS -
a) D¢ phan tich lat, FS,:

M, Vi(L/2) 414kN.m/m

FSoy = - Y
> M, Fay(H/3)  60kN.m/m

= 6,9> |,5~Dar yéu cau.

b) Dé phén tich truot, FS,,:
FS _ZPR _(vl+F:!(V))tgq)t'+ct'(l~)>1 5
S = = >

Zpd Fa(h)

276 kN /m (tg30°)+0
44,88 kN /m

)

FSq = ~3,55>1,5- Dat yéu cau.

I.4. Xidc dinh ap luc 16n nhét tac dung 1én diy tuomg chin, 6 v,

Vi tri tong hop luc, N, duge xdc dinh nhu sau:
> My =) My —F(H/3)-N(x)=0

X =le‘283m

L/3=3m/3=1,0m,and2L/3=2C3m)/3=2,0m
1.0m < 1,283 m < 2,0 m — Dat yéu cau.

Do d6, tong hop lue, N, hoan toian nam trong khoang 1/6 chiéu dai ddy tudng chén, vi:

3
e --%— X = ,(jm —1,283m =0,22m < 3,0m

=0,50m — hoan toan thoa min yéu cau.

N 276

= ~107,81 kN /m’
L-2 3,0-2(0,22)

- G\/’(m.\x) =

1.5. Tinh todn kha ning chju tai tdi han cha dat nén, g,

du =C, Ny +(y, D)N, +1/2(L=2e)y, N,

Trong dé: C, - lue dinh cia dat nén, C, = 0 kPa;
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N.. s . . .
(r:eq) . cdc he s6 khd nang chiu tai khong thi nguyén, véi ¢, = 30°, tra

bang 7.1, ching ta ¢é thé nhan duoc: N, =30.14; N, =18.40 and, Ny =22.40.
vay,
Q= (17 2)[3m - 2(0,22 m)] (19,6 kN / m”)(22,40)
= 561,97 kN /m?
Hé s6 an toan vé kha nang chiu tai, FS,., dugc xdc dinh nhu sau:
Qu _ 561,97kN/m’
Cymmy 107,81 kN /m’

FSpe = ~5,21> 2,0 — Dat yéu cdau.

2. Tinh todn on dinh trong
2.1. Kiém tra mdi lién két két cau trén khoi $6 1:
a) D€ phan tich lat, FS,,,:
FSgy = > M, _ Vi(L/2) _ 23)(3)(3)(3/2)kN.m /m
2 M, Foan(H/3) 1/2(07)3)2(0.33)(3/3) kN.m / m

_ 310,5kN.m/m
25,245kN.m/m

OV ~ 12,30 > 1,5~ Hoan toan thoa mdn yéu cdu.

b) Dé phan tich truot, FSg; :
_ (69)(3) kN /m (tan 40°) + 40(3) (69)(3) kKN / m (tan 40°) + 40(3)

FSy = 7
St 1/2(17)(3)7(0,33) kKN /m 1/2(17)(3)*(0,.33) kN /m
g = w ~11,63>1,5- Pat yéu cau.
25,245kN/m
¢) Kiém tra kha nang chiu tai ¢6 chi y dén 4p luc ngang:
FSmcsh = §'L— 2 I’S
S
S T.b.h
D

Trong dé: T = tri s6 dp luc trung binh tic dung 1én bé mat cia khéi ddy, va duge xdc dinh:
T=0,5(k,.0)+0,5(k, )
k, =1 -sin¢g = 1-sind0” =1-0,643=0,357
k, =1g (45" —¢¢ /2) = 1g7 (45" —40° /2) = 0,217
— T =0,5(0,357)(17)(3)+0,5(0,217)(17)(3)

~ 14,64 kN /m”
D,=3m
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VA,

I CXCXOTO R
Thit vy, ta co:

“S resh = A0KN/m ~ 8,20 > 1,5— hoan toin thoa man yéu cau.

4 88 kN /m
2.2. Kiém tra méi lién két két cau trén khéi s6 2:
a) D€ phan tich lat, FS,,:
I XMy Vi(L/2) (23)(3)(2)(3/2)kN.m /m
S M, F L (H/3) 172(17)2)2(0,33)(2/3) KN.m /m

207 kN.m / m

.=
OV 7 48 kKN.m /m

~ 27,67 > 1,5 — hoan toan thod mdn yéu cdu.

b) B¢ phan tich truot, FSq; :
> P, Ntgo, +c,4(L
FSq = R _ B9 Cal )21,5

Epd Fa(h)
Fs. — (23(3)X2) kN /m (1g40")+40(3) 235,78 kN/m
> 1/2(17)2)* (0,33) kN /m 11,22 kN /m

=~ 21,01 >1,5— hoan toan thoa man yéu céu.
) Kiém vra khd néing chiu tdi ¢6 chii y dén dp hec ngang:
T =tri 86 dp luc trung binh tdc dung [én bé mat cla khoi ddy, va duge xic dinh:
T=0,5(k,.0)+0,5(k,.0)
- T=0,5(0,357)17)2)+0,5(0,217)(17)2)

=9,76
D,=3m
va
Sz@z3,25kN/m
Viy, )
Siesh = AOKN/m ~12,31>1,5— hoan toan thoa min yéu ciu.

3,25kN/m
2.3. Kiém tra moi lien két k&t cau trén khoi sé 3:
a) DE phan tich lat, FS,,:

re XM ViL/2) _ (23)GNE/DKN.m/m
YM, F (H73) 172071 (0,33)1/3) kNam /m
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103,5 kN. .

FSyy = m/m = 110,70 > 1,5 — Pat yéu cdu.
0,935kN.m/m

b) B¢ phan tich trugt, FSy;:

FSS[_ _ Z PR — th(pt +Cd(l—‘) >1

= ’5
ZPd le(h)
rg. — 2HAMKN/m (1g40°) +40(3) 177,89 kN /m
Sk 1/207)1)%(0.33) KN/ m 2.805kN /m

~ 63,42 > 1,5— hoan toan thod min yéu cau.
¢) Kiém tra kha nang chiu tai cé chi y dén 4p luc ngang:
T = tri $6 4p luc trung binh tic dung Ién bé mat cua khéi ddy, va duoc xic dinh:
T=0,5(k,.0)+0,5(k, .0)
- T =0,5(0,357)17)(1)+0,5(0,217)(17)(1)

=~ 4,88

D,=3m

Va,
S:le,&kl\l/m
That vay, ta ¢o:
40 kN \
esh = AOKN/m ~ 24,54 > 1,5— hoan toan thoa man yéu cdu.

1L63kN/m

B) PHUONG PHAP TiNH CO SUHO TRG CUA PHAN MEM MAY TINH

Bang cich ding phdn mém Mastars 2000, cic budc tinh todn duoc tién hanh nhu sau:

Buge 1: Nhap s6 liéu dau vao

1) Céc tinh chat cua dat: Bang cach lua chon S6' Ligw Pdan Vao trong cia sé chinh,
nhap cdc $6 li¢u da hiéu chinh cla tinh chat dat dudi day (xem hinh 8.4).

2) Thiét lap cdc tang (16p) dat nén:

Lua chon nay cho phép ching ta thiét 1ap duge mit cat dit nén theo yéu ciu cua bai
todn. Nhitng tham $6 dau vio duoc chi ra trong hinh 8.5.

3) Ciic khéi tudng chin:

Lita chon nay cho phép ching ta thiét 1ap duoc cdc khéi tudng chan bao vé phan dat
sau lung (wdng duge 8n dinh. Nhitng khéi dat ndy s€ dugc gii 6n dinh bing cic loai ¢t
khic nhau tuy theo nhu cau thuc t€ (xem hinh 8.6).

Moi gia thiét vé cdc khoi tudng chin ¢6 c6t trong phdn nay cling tuong tr nhu di
trinh bay trong phin tinh thit cong & trén.
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Uu diém cta phdn mém nay sé gilp chiing ta giam kh6i luong 16n tinh todn, ma tinh
thu cong khoé thuc hién dugc.

Soil Properties ><
Label: |[GEElNNEE ~ | [ oF ]
D O e e ey New |
IFgundatign S ol e S - m— !
Assign Soil Parameters for S ettlement Calculation | I;enarne |
S = ﬂ?&‘é%@?ﬁ@ 1 3 1 2 Cancel |
Cohesion Friction angle [7] Ru 7 o I

= s L - e

B ulk unit weight [KMN ArP]
S aturated weight M atural weight

REX-] [198

|
|
% Colour  [F00)
i
:
|

[ 9

Hinh 8.4. Cua 56 dé xac dinh cdc tinh chat cua dat.

Strata configuration

Lobor: | CENM | —

D escription: o MNews I
Foundation Soil

Delete |

Rename

< [m] | Y [m] i e e __]

1 Q 4 Cancel l

2 20 4 e T e

v I

I Bedrock
S oil:

[Fs =]

{Foundation S oil

Hinh 8.5. Cita 56 dé'thiét lap hinh dang tdng dat nén.
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Block Dime nsi:orl .

| - o — Friction Angle between [*]
‘ Laget | I Segmental wall Block and reinforcement i
M ain reinforcement
Manufacturer ) Product Fap-uly ;= . Ph‘_‘uduct Modei_ ) -
[Maccaterni = | |Gabions H=1.00 ~ | width P - ~ |
Renforcemesnt Gabion G abion
Larsgth [m] helght [rn] waidth [m]
RE [ [3
i Lying owver External Face Hill
{ block Inclination]*] side:
i | ~ | R [On the right ~ |
Block ongin [m]: Block dimensions [m]:
| Abscissa Chcllnate Base Length Height
i f PR it s
E 4 |2 [
!
Show reinforcement database ]
Corcet | wioe |

Hinh 8.6. Cita s6 dé xdc dinh kich thudc cdc khoi neong chdn.

4) Cac loai dat da cuia toan bo céng trinh:

Lua chon nay cho phép thiét lap tat ca cac loai dat da cua cong trinh (xem hinh 8.7).

Block Associate Soils

Class DI‘ Stluctural Embankment

Label [GB
|Giravel ~|
| Stuctural Embankment
|Ge ~ | %.Gabil:r\ woall
Backftil
lRE - | [F! etaining Embankment -

i Block Covering Sail
';I‘I-’;!E - I ‘R‘-;—'.lalr\ing Embankment

Block Foundation Soil
|Fs ~|  |Foundation Sai

G abions Filling Soil
1 " TS e - S T by

|ce -~ | | G abior W all

< Back ' MNext > I Cancel l Help

Hinh 8.7. Cita s6 dé'thiét lap cdc lop dat da cua toan bo cong trinh.
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5) bt phi bé mat: Lua chon nay cho phép xdc dinh 16p dat phti (xem hinh 8.8).

Covering Soil

[ =m ]

Local system

< Back I MNext > I Cancel I Help ]

Hinh 8.8. Ctia 56 dé xdc dinh lop ddt phii bé mat.
6) Mit cit ho dao:

Lua chon nay cho phép xdc dinh mat cit h6 dao trude khi thi cong tudng chin (xem
hinh 8.9).

Excavation profile

(5<)

Label : [GBO1

2 [m] | . "‘I‘
el L

Local system

< Back I MNext > I Cancel 1 Help I

Hinh 8.9. Cita 56 dé xdc dinh mdt cdt ho dao truce khi thi cong tuong chén.
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Budc 2: TINH TOAN

Bang cach lua chon phdn hé trg tinh todn, chuong trinh s& dua ra tinh todn 6n dinh
tuong chan ro dd noi riéng va tudng chian dét ¢6 c6t néi chung mot céch nhanh chéng.

Truée khi cho mdy chay, cin kiém tra phan két cdu tuong chan, chuong trinh sé xéc
dinh do nghiéng trung binh cua dat dap tudong, dé 1a do nghiéng ciia bé mat tudng chan.
Néu do nghiéng nay nho hon 70° chuong trinh s& khéng khai bdo va khong dung duoc
(xem hinh 7.3).

Moi khi két thic tinh todn, chuong trinh tu dong cho ra cic két qua nhu chi ra trén
cdc hinh anh duéi day:

Kiém tra neong chan:

Hé s6 an toan khdng truot cua bé mat nghién citu va dé thi tiéu biéu cla cic bé mat
truot c6 hé s6 an toan nam gia tri s6 nho nhat va bang 1,2 14n hé s6 an toan nho nhat
(xem hinh 8.10).

I. Tinh todn 6n dinh ngoai

Céc két qua kiém tra 6n dinh ngoai dugc chi ra dudi diy (xem hinh 8.10).

Kha nang chiu tai t6i han ctia dat nén:................... [KN/m°] ..........c 561,97
Luc ddy ngang 16n nhat: .............coooveviiveiniiiiin... [KN/m] ........... 44,54
HE $0 an LoAn KHABE AR . voconvsnummsm i amins s s s s e Se SR 3,578
Momentgay 14t IOnNBREE oo G765 55 s amans [kN*m/m] : 61,62
Hé s6 antoan Khang 1at: .......... ... i e : 6,808
Ung sudt thang dimg 16n nhat tac dung lén ddt nén: .............. [kN/m?]...: 106,42
Hé s6 kha nang chiu tai cha datnén:. ... 5,281
Wall Checks
. -~ S5Fsl = 3,578 FSav = 6.808 FSbe = 5.281

12

10

8

6 !

FERTy

=

Hinh 8.10. Kiém tra 6n dinh ngodi ciia twong chan ro da.

247



2. Tinh toan 6n dinh trong
Nhimg két qua kiém tra én dinh ngoai va én dinh trong clia bai todn nay theo phuong

phédp tinh thd cong va theo phan mém may tinh dién t, nhu gidi thiéu trong bang 8.1.

Bang 8.1. Téng hop cac két qua kiém tra on dinh ngoai va trong
cha tuong chin ro da

| Cic hé s6 an toan
Phin tich
Phuong phap tinh ¢6 su hé trg Phuong phép tinh
cia phian mém mady tinh thu cong
1. On dinh ngodi:
1) boi vai lat, FS 6,808 6,90
2) bai vai truot, FS 3,578 355
3) Khi nang chiu tai, FS 4 5.281 5.21
1. On dinh trong :
1) Khoi GB.O2 trén GB.OI 12,515 11,63
2) Khéi GB.03 tren GB.02 21,554 21,01
3) Khoi GB.04 trén GR.03 63,369 63,42
|
Vidu8.2.

Hay xdc dinh 6n dinh ngodi va én dinh trong clia tudng chin ro da dudi day (xem
hinh 8.11), va s& khong c6 tng sudt cit (& = 0°). Vat lieu cha twong ro di ¢6 trong
luong don wvi, y = 23,5 kN/ m’, luc dinh, C = 0 kPa, gdc ma sat trong, ¢ = 400. Dat
cén bao vé ¢o cdc chi tiéu: y, = 17 kN/ m’, luc dinh, C, = 0 kPa, va géc ma sat trong,
@, =30°. Cédc tham s6 cha ddt nén 1a: v, = 19,6 kN/m’, luc dinh, C, = OkPa, va gdc ma st
trong, ©; =300. Gia thiét, kha nang chiu tai cia méi lién két ro d4, S, = 40 kN/m.

Bai gidi:
A) PHUONG PHAP TINH THU CONG

Mot tuong chan ro dd c6 mai dit dip nam ngang va khong c6 tai trong giao thong
nhu chi ra trén hinh 8.11.

1. Tinh todn én dinh ngoai

Tinh todn céc lyuc tic dung Ién tuong chan ro dd nhu gidi thiéu trong bang 8.2:
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Bang 8.2. Cac tri so chinh xac cua cac luc tac dung

trén mot don vi chiéu rong tuong chan ro da

Cic tinh tod Cic luc, Ciénh tay don, Moment khing, Mg
dc tinh todn KN/m = KNt
1. Trong lugng tuong:
W, = (1%3,5)(23.,5) 82,25 1.75 143,94
W.=(1)(3,5)(23.5) 82,25 1,75 143,94
W= (1)%2,5)(23,5) 58,75 1,25 73,44
W, = (1)(2,5)(23,5) 58,75 1,25 73,44
W= (1)2)23,5) 47,00 1,00 47,00
We=(1)(1)(23.5) 23,50 0.50 11,75
1. Trong liwong dai:
W= (1)(1)(17) 17,00 1,50 25,50
W= (0.5)(2)(17) 17,00 2,25 38,25
Wo=(1)()(17) 68,00 3,00 204,00
> W, =454,5 > M, =761,26
1.1. Xdc dinh cdc tham s6 tai trong
i S i | |
g SR R TTI i
e lWT L i
|
A ot Wa | :
2m TIAT | ]
m saaasask W, l : :
MITLTEREINN SV V)
rd - Wg :
1m W, 1 :
4 1
|
' |
H=6m 1 :
[
— - s
1m| 33
m| R W,
L 2 i
= A A A + x
p2 <,
m 1 “{‘?E\ 1"?1_
________ e TR ‘ Y =
A ) Ro d4
-~ X —a| €
N
5 SSORE—
tZ ! o
Hinh 8.11.
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Nhing luc tic dung 1én tudng chin ro dd duge xac dinh nhir sau:
Tinh todn dp luc cha dong:
F, =1/2.y,(H k,
Trong d6: k, =1g°(45° —¢_/2)
=1g?(45° -30°/2)=0,33

Vay,
F, =1/2(17kN/m") (6m)’ (0,33) = 100,98 kN /m
F\p, = F, cosd =100,98kN /m(cos0°) = 100,98 kN / m
F v, = F sin & = 100,98kN / m(sin0°) = OkN / m
va,

N=> W; =454 5kN/m

1.2 Xic dinh cdc moment:

a) Moment gay lat, M,;:
M, =F (H/3)=(100,98kN / m)(6m / 3)

M, ~ 202 kN.m / m.
b) Moment khing 1at, M, , 14n can chan tudng chin (diém A- tham khdo bang 8.2) 1a:
M, =761,26 kN.m/m
1.3. Tinh todn cdc hé s6 an toan, FS:

a) Dot vén truot, FS

FS = > Ntgo _Ngo
» Pd F\
_(454,5).g30°

FS, = = 2,599 > 1,5~ Hoan toan thoa man.
o 100,98

b) Doi vai 1at, Sy
> My
FSoy = &2 >1,5

2Mo

_ JOL2GKNM/M _ 375 | 5 Hoan toan thod man.

OV 202 kN.m/m

1.4. Xdc dinh tmg suat [6n nhat tic dung én nén dat dudi ddy tuong chan, o ..., -

Vi trf ctia 16ng hop luc, N, duoc xdc dinh nhu sau:
> M, => M, -F.(H/3)-Nx)=0
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ZM, =761,26-100,98(6 / 3)—454,5.(x) =0
761,26 -202 552,62

=5 X = -
454,5 454,5
L/3=35m/3=1167m ,& 2L /3=2(3.5m)/3=2,333m

~1,23m

1,167 m < 1,23 m < 2,333 m — Hoan toan thoa man.

Do dé, téng hop luc, N, nim trong pham vi /6 chié¢u rong ddy tuong chin, va

e :-125~x :3‘_213—1,23m ~0,52m < 3.5m

i N 454,5
V(max) L-2¢ 3,5 —2(0> 52)
Ov(max) = 184,76 kN / m*

1.5. Tinh todn kha nang chiu tai 6i han cda dat nén, g,
G =€y Ne+ (v DYNG +1/2(L-2e) v, Ny

Trong d6: C; = luc dinh cua dat nén, C; = 0 kPa;

N, = h¢ s0 kha ning chiu tai cia dat nén, véi ¢, = 30°, thi N, =224,

Gun =(1/2)[3,5m —2(0,52m))](19,6kN / m*)(22,4) ~ 540kN / m*
Heé 6 kha nang chiu tai duoc x4c dinh, FSg-, nhu sau:
540kN /m?

Fnc = o —————~2,92>2,0-Dat yéu cdu.
6V(mnx) 184,76 KN/ m~

)

Tinh todn on dinh trong

£

1. Kiém tra moi lién két két cau trén khéi No.1:

a) Kiém tra én dinh 1at
ZMR ZVi(L/,?)
_ 1 _ 1

DM, Y F(H/3)
1

FS

oV

>1,5

n
Trong d6: Y M, =(761,26—143,94)
)

=617,32kN.m/m
zMo = 1(!1)(5/3)
|

=0,5(17)(5)*(0,33)(5/3)
=116,87 kN.m/ m

=0,583m - Dat yéu ciu.
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Vay,
617,32

o = — = 5,28 >1,5-Pat yéu cau.
116,87

b) Kiem tra 6n dinh truot
FS, - 2Py _ Nigog +cg(L) 15
Zpd Fn(h)
pg  _ (454,5-8225kN/m (1g40°) +40(3,5)
i 1/2(17)(5)° (0,33) kN /m

452 ‘
452,32 kN/‘11:6,45—D‘4t yéu cau.

70,125 kN /m

FS¢.

¢) Kiém tra kha ning chiu tai ¢6 chd y dén dp luc ngang

Fsmcsh = SA 2 1’5
= T.b.h
D

Trong do: T=tri $6 dp luc trung binh tic dung 1én bé mat cua khéi diy, va duoc xdc dinh:
T =0,5(k,.c)+0,5(k,.0)
kg =1-singg =1 —sin40” =1-0,643 = 0,357
k, =1g7(45° @, /2) = 1g7 (45" —40° /1 2) = 0,217
> T =0,5(0.357)A7}5)+0,5(0,217)(17)(5)
~ 24,40 kN /m
D,=35m

va,

_ 24,40 (1)
3,5

S =~ 6,97 kN/m

40 kN .
FS wh = ¢ ~ 5,74 > 1,5-bat yéu cau.
6,97kN/m
2.2, Kiéni tra moi 1ién két kel cau trén khai No.2:
) Kiém tra on dinh i
n n
S My Y ViL/2)
1 _

over T

> 1,5

> My > F(H/3)
|

ES

19
n
0]



Trong do: D Mg = (761,26 —143,94 ~143,94 - 204)
)
=269 38 kN.m/m
S My = Fyp,(4/3)=0,5(17)(4) (0.33)(4/ 3)
I

~ 59,84 kN.m/m
Vay,
269,38
TOV 59 84

~4,50 > 1,5-Dat yéu ciu.

b) Kiém tra én dinh truot
FSSL - ZPR — N[g(PS +CS(L) > 1,5
ZP(_( Fu(h)
_ (454,5-82,25-82,25-68) kN /m (tg400) +40(2,5)
1/2(17)(4)*(0,33) kN /m
N 286,26 KN/ m
44 88 kN /m

FSq.

~ 6,38 > 1,5—Dat yéu cau.

¢) Kiém tra kha ning chiu tdi ¢6 chi dén dp luc ngang

FS -5

U
mesh _?2 1,5

g T.b.h
D

Trong do6: T= tri s6 4p luc trung binh tic dung l&n bé mat cua khéi ddy, va duoc
xdc dinh:
T=0,5(k,.0)+0,5(k,.0)
- T =0,5(0,357)(17}(4)+ 0,5 (0,217)(17)(4)
= 19,52 kN /m

Du :2*5 m
vid
9,5
Szwx'hg‘ kN /m
Viy
mesh :ﬂN/m =6,14>1,5- D;-,it }’éu cAu,
’ 6,51 kN/m
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2.3. Kiém tra moi lién k&t két cau trén khoi No.3:

a) Kiém tra on dinh lat
n 1
D> My Y V(L/2)
ES, . = =

| > My D F(H/3)
i

>1,5

Trong d6: Y My = (761,26 143,94 - 143,94 — 73,44 - 204)
l
~ 195,94 kN.m/m
> M, = F,y(3/3)=0,5(17)(3)*(0,33)(3/3)
l

=2525kN.m/m
Vay,
_ 195,94
over 25, 25

~ 7,76 21,5 - Pat yéu cau.

b) Kiém tra én dinh truot

P !

FSSl_ - Z R - th(pS +CS(L) > 1,5
Zpd Fa(h)

(454,5-82,25-82,25—-58,75-68) kN / m (ig40°) + 40(2,5)

1/20071)(3)*(0,33) kKN /m

FSq. _ w = 9,38 > 1,5—Dat yéu cau.
25,25kN/m
¢) Kiém tra kha nang chiu tai cé chid dén dp luc ngang
_Su
mesh

_Tbh
D

n

ES 21,5

S

Trong dé: T = tri 8 ap luc trung binh tac dung 1én bé mat cta khéi ddy, va duoe xdc dinh:
T=0,5(ky,.0)+0,5(k,.0)
> T=0,500,357)A7)3)+0,5(0,217)(17)(3)
~ 14,64 kN /m
D,=25m

g 1364 MDMD < s n/m

Vi,



Viy,

40kN/m
5,85kN/m

mesh ™

2 4. Ki€m tra moi lien két ket cau trén khoi No.4:

a) Kiém tra on dinh lat
M, 2 VI(L/2)
_ _

FSovcl o -
M, Y F(H/3)
1

=15

Trong d6: Y M, = (47+11,75+255+38,25)
L
~122,25kN.m/m
Z MO = Fl(}\)(z /3)
I

=0,517)(2)*(0,33)(2/3)
~7 48 kN.m/m
Vay,

= 122’? ~ 16,34 > |,5—bat yéu can,

FS

over T

b) Kiém tra 6n dinh truot

RS, — > Py _ Nigog +c5(L) 1
Zpd Fu(h)
RS, = (47+23,5+17) kE\I/m (1g40°) + 40(2)
1/2(17)(2)*(0,33) kN /m
FSy 153,41 kN /m

=——————=213,67>1,5-DPal yéu cau.
11,22 kN/m

5

¢) Kiém tra kha nang chiu tai ¢é chi dén 4p luc ngang

—S-QZI,S

Fsmcsh = g

~ Tbh
D

n

S

~ 6,84 >1,5—Dip ing yéu cau.

Trong d6: T = i s8 dp luc trung binh tdc dung 1én bé mat cua khéi ddy, va duge

xdce dinh:
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T=0,5(k,.0)+0,5(k,.0)
= T =0,500,357)17)2)+0,5(0,217Y17)2)
~9,76
D,=2m
va,

_ 9,76 ()1

S =4 88kN/m

Vay,
40 kN .
mesh = $ = 8,20 > 1,5 -Dat yéu cau.
4,88 kN/m
2.5. Kiém tra mai lién két ket cau trén khdi No.S:
4) Kiém (ra én dinh lat

n

> Mg iv,(L/z)
|

FS =4 = >1,5

over n

> M, Y F(H/3)

Trong dé: » M, =(11,75+25,5)
t

=37.25kN.m/m

ZMO - F](h)('/_’/ 3)

I
=(),5(17)(1)>(0,33)(1/3)
~0,935kN.m/m
Vay.
37,25
0,935
b) Kiém tra on dinh truot
FSq = 2. Py _ Nigpg +eg(L) >1
Zpd Fa(h)

_(23,5) kN /m (1g40°) + 40(1)

~ 39,84 > 1,5-Dat yéu cau.

,5

l:SSL - )
1/2(7)(1)%(0,33) KN /m
BSq _3%T2KN/mM ) 05 1,5— Pat yéu chu.
2,805 kN /m ;

¢) Ki¢m tra kha ning chiu tai ¢6 cha dén dp luc ngang

S
FS =-2>15
S

mesh
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_Tbh
D

n

S

Trong dé: T = tri s6 dp luc trung binh tdc dung 1én bé mat ctia khéi ddy, va duge xac dinh:
T=0,5(ky.0)+0,5(k,.0)
- T=0,5(0,357)(17)(1)+0,5(0,217)(17)(1)
~ 4,88
D, =1m
va,

S

588D 4 sg kN /m
l 2

Vay,
_ 40kN/m
mesh 4 88 kKN /m
B) PHUONG PHAP TINH CO SUHO TRO CUA PHAN MEM MAY TiNH

Nhiing két qua kiém tra tudng chin ro d4 bing phdn mém MacStars 2000 dugc gisi
thiéu nhu duéi day.

1. Tinh todn én dinh ngoai

= 8,20 > 1,5-Dat yéu cau.

Nhitng buéc tinh todn trong vi du nay duogc thuc hién tuong ty nhu céc bude tinh todn
trong vi du 8.1 & trén.

Céc kiém tra 6n dinh ngoai: hé s6 an toan khang 14t, hé s6 an toan khédng trugt, va hé
s6 an toan vé kha nang chiu tai nhu chi ra trén hinh 8.12 du6i day:

f -T __ Wall Checks ‘

o 5F8l = 2.551 FSov = 3,689 FSbc = 2.B863

| 12~

--------

| tml O 4 6 10 12 14 16 18

Hinh 8.12. Kiém tra én dinh ngoai tuong chdn ro dda bang phan mém MacStars 2000.
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Luc ddy ngang lon nhdt: .................cccccocoiii .. [ANIm] o - 100,90
Hé 56 an toan kRang tridgn. ...............cooonieiii it e s 2,551
Moment gay lat lon nhdt: ................ . i [kN.m/m] : 205,89
Hé 36 an todn khdng 1Gr: ..............ccoiiiiai i eie e - 3,689
Ung sudt thdng ditg lon nhat 1dc dung lén dat nén: .......... [ENIm?].......: 179,51
Hé s6 khd nang chiu tdl cla ddt Nén:...................cccccciiiiiiiiiniinnnn, 02,863

2. Tinh todn én dinh trong

Nhimg két qua kiém tra 6n dinh trong clia vi du ndy theo cdc phuong phép tinh thu
cong va tinh toan ¢6 su hé trg chia phdn mém mady tinh duge gidi thiéu trong bang 8.3.

Bang 8.3. Tong hop cac két qua kiém tra én dinh ngoai va trong
clia tudng chin bing ro di

1
Cic hé s6 an toan , FS
Phan tich cho:
Phi?uggpﬁgﬁpn:?mh ::é?’rt:j]trq Phuong phép tinh thi cong

1.0n dinh ngoai:

1) Déi véi 1at, FS oy 3,689 3,770

2) D&i véi truot, FS o 2,551 2,599

3) Kha nang chiu tai, FS 2,863 2,920

1. On dinh trong :

1) Khéi GB.02 trén GB.OI 6,760 6,45

2) Khéi GB.03 trén GB.02 6.594 6,38

3) Khéi GB.04 trén GB.03 10,153 9,38

4) Khoi GB.05 tren GB.04 14,134 {3,67

5) Khéi GB.06 tren GB.O5 19,480 21,30

Vidu 8.3.

Hiy xdc dinh 6n dinh ngoai va trong cho tudng chin ro dd dudi day (xem hinh 8.13),
vakhong c6 ting sudt cat (§ =0°%. Vat liéu clha tudng chin ro dd cé trong luong
don vi, y=23,5kN/m’, luc dinh, C=0kPa, vA géc ma st trong, p;=40°. Dat can
bao vé c6: y,= 17 kN/ m?, lyc dinh, C, =0 kPa, vd géc ma sét trony, ¢,=30°. Cic
tham s6 cla dat nén la:y,= 19,6 kN/ m’, luc dinh C,= 0 kPa, vd géc ma st trong,
¢; =30 Gia thiét, kha nang chju tii ciia méi lién két, S, = 40 kN/m.
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Bai gidi:
A) PHUONG PHAP TINH THU CONG

Mot tuong chan ro da c6 mai dat ddp nam ngang va khong c6 tai trong giao thong
nhu chi ra trén hinh 8.13.

1. Tinh toan é6n dinh ngoai

Viéc tinh todn cdc luc tic dung Ién tuong chan ro da duge gidi thiéu trong bang 8.4
dud day.

I.1. Xac dinh cic tham s6 tfi_i‘ trong

Nhitng luc tic dung 1én tuong chin ro da duge xac dinh nhu sau:

Tinh toan ap luc chua dong:

F =1/2y,.(H? Kk,

7 R SR -«
W, im
im
6 [
- Ro da
\ 2m
im > 5
L . S -
—
im Wd
4
e )
H=6 m 1 25m
m
W ; F
; : %]
b4
: \
N - 2m
k) +x x
1im W, 1 \

- 3sm —

Hinh 8.13
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Bang 8.4. Cac tri s6 chinh xic cua cic lyc tac dung
trén mot don vi chiéu rong tuong chan ro da

Cic tinh toan Cic luc, kN/m Cinh tay don, m Mg, kN-m/ m

[. Trong luong tudng :

W, = (1)(3.5)(23.5) 82,25 1,75 143,94
W= (1)(3,5)(23,5) 82,25 1,75 143,94
W, = (1)(2,5)(23,5) 58,75 2,25 132,19
W, =(1)(2,5)23,5) 58,75 2,25 £32,19
W, = (1)(2)(23,5) 47,00 2,50 117,50
W= (1)(1)(23,5) 23,50 3,00 70,50

> =3525 > 740,26

Trong d6: k, = (g2(450 -, /2)= tg2(450 ~-30°/2)=0,33
Vay,

F,=1/2(17kN/m*) (6m)* (0,33) =~ 100,98 kN /m
Fyn) = F, cosd = 100,98 kN / m(cos0°) = 100,98 kN / m
Fyv, = F, sin8 =100,98 kN / m(sin0°) =0 kN /m
va,
N=R=) W;=3525kN/m
1.2 Xdc dinh cdc moment:
a) Moment gay lat, M,:
M, =F,(H/3) = (100,98kN / m)(6m / 3)
M, ~202 kN.m/m.
b) Moment khang lat, M, , 14n can chan tudng chan (diém A) la:
My =740,26 kN.m /m

1.3. Tinh toan cic hé s6 an toan, FS:

a) Dai vé6i phan tich truot, FS :

Fsq =20k - VitE0 o, 5
2P F+F

0
FSq EEREL SN 2,015 >1,5—Pat yéu cau.
100,98
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b) Dai véi lat, S,y
FSyy = %{—R 21,5
O

FSqv = 740,26 kN.m /m 3,665>1,5-Dat yéu ciu.
202 kKN.m/m

1.4. Xéc dinh img suat 16n nhat téc dung 1én nén dat dudi ddy tuong chan, oy, 0

Vi tri ctia tong hop luc, N, dirge xéac dinh nhu sau:
M, =3IM, -F(H/3)-N(x)=0
= 740,26 -100,98(6/3)-352,5(x) =0
740,26 -202 538,26
© 3525 3525
L/3=35m/3=1,167Tm ,&2L/3=2(3,5m)/3=2,333m
[,167m < 1,527 m < 2,333 m —Dat yeu ciu.

Do dg, téng hop luc, N, nam trong ving 1/6 chiéu rong ddy tudng chan, va

~1,527m

; X
o %—x _ ,jm 1.527m ~0.223m < 3»2"1 =0,583m — Pat yéu cau.
G N 3525
Vima) Ty The 3, 5-2(0,223)
~115,42kN /m”

1.5. Tinh todn kha nang chiu 1ai t&j han ctia dat nén, g,
i =Cp Ny +(y D)N, +1/2(L-2e) y¢ N,
Trong d6: C,; - luc dinh cia d4t nén, C, = 0 kPa;
N, - hé s6 kha nang chiu tdi cha dit nén, v6i ¢, = 30°, thi Ny =224,
— qu = (1/2)[3,5m = 2 (0,223 m)] (19,6 kN/m’) (22,4)
Q> 670,41 kKN/m’
H¢ s6 kha nang chiu tai duge xdc dinh, FSy, nhu sau:
_ 670,41kN /m’

FSy. = —1h = _ ~5,81>2,0- Thod min yéu ciu.
Ty, 115,42 kN /m’

ta

CLinh todn on dinh trong
2.1. Kiém tra méi lién két két cau tren khéi No. 1:
a) Kiém tra 6n dinh lat
I n
Y M, Y V(L/2)
1 _ >

n

Y M, Y F(H/3)
)

1,5

FSqy =
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Trong dé: > M, =(740,26 —143.94)
i
= 596.32 kN.m/m

Y M, = F(5/3)=0.517)(5)2(0.33)(5/ 3) ~ 116,87 kN.m / m
1

596,32

o= 51022 1,5
OV 116,87

b) Kiém tra én dinh truot

ES _ ZPR :th(pS+CS(I—')21 5

SL — )
Zpd Fa(h)
b (352,5-82,25) kN /m (1g40°) + 40(3,5) _ 366,74 KN /m
st 1/2(17)(5)%(0,33) kKN /m 70.125 kN /m

FSq = 5,230 > 1,5—-Dat yéu cau.
¢) Kiém tra kha nang chiu tai ¢6 chi dén 4p luc ngang

S
mesh — ?U e 1’5

Tbh
S=—2"
D

n

FS

Trong do: T = tri s6 ap luc trung binh tic dung 1én bé mat cia khéi ddy, va dugce xdc dinh:
T=0,5(k,0)+0,5(k,.0)
ko = 1-sin (g =1 —sin 40° = 10,643 = 0,357
k, =tg%(45° -, /2)=1g%(45° -40° /2)=0,217

=T =0,5(0,357UTY)5)+0,50,217)(17)(5) ~ 24,40 kN /m
D,=3,5m

va,
24.4
s:Mzw? kN/m
Vay,
40 kN /m

=—————~574>1,5-Dat yéu ciu.
6,97 kN /m

mesh

|7
o)
[}



2.2. Kiém tra mai lién két két cau trén khoi No.2:

a) Kiém tra én dinh lat

1

> My iv,(L/z)
_

l —_
3 M, ZFI(H/3)
1

FSower =

over

=15

Trong d6: D My = (740,26 ~ 143,94 -143,94)
!
~452,38kN.m/m
2 My =F,,(4/3)
1

=0,5(17)(4)7(0,33)(4/ 3)
~ 59,84 kN.m /m
Vay,

4 8 .
ov = 52’34 ~ 7,56 >1,5—-Dat yéu cau.

b) Kiém tra 6n dinh truot
FSy = 2. Pr _ Nigog +c5(L) >1.5
ZPd Fn(h)
(352,5-82,25-82,25) kN /m (tg400)+40(2, S)
1/2(17)(4)*(0,33) kN /m
_ 257,732kN/m
7 44,88kN/m
¢) Kiém tra kha nang chiu tdi c6 chi dén dp luc ngang
SU

mesh —
S

~5,743>1,5-0k

FS 2 L5

_Tbh
D

a

S

Trong dd: T = tri $6 dp luc trung binh tdc dung lén bé mit cia khoi ddy, va duge xac dinh:
T=0,5(k,.6)+0,5 (k,.0)
=T =0,500,357)17)4)+0,5(0,217)(17)(4) = 19,52 kN /m

va,

5=123200 9614/ m

Ll
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Viy,

40kN/m

———————— = 6,14 > 1,5-Dat yéu cau.
6,51 kN /m

mesh

2.3. Kiém tra mo6i lién két két ciu trén khoi No.3:

a) Kiém tra 6n dinh lat
> Mg D Vi(L/2)
_ 1 _

> M, > F(H/3)
1

ES 21,5

Trong do: > My = (740,26 —143,94-143,94 -132,19)
1
~320,19kN.m/m
> M, =F,,(3/3)
1

=0,5(17)(3)*(0,33)(3/3)
~2525kN.m/m

FS,y = M ~ 12,68 >1,5-Dat yéu cau.
25,25

b) Ki€m tra én dinh truot
FSg = 2Py Ntgpg+cg(l) 1

Zpd Fu(h)

_(352,5-82,25-82,25-58,75) kN / m (tg40") + 4((2,5)
1/2(17)(3)*(0,33) kN /m

208,440 .
FSg _ 08, kN /m ~ 8,255 > 1,5-Dat yéu cau.

,5

FSq.

25,25kN/m
¢) Ki¢m tra khd ning chiu tii cé chi dén 4p luc ngang
S
FSmcsh = % 215
T.b.h
§=—2"
D

n

Trong dé: T = tri s6 dp luc trung binh tdc dung 1&n bé mat cua khéi ddy, va duge xac dinh:

T=0,5(k,.0)+0,5(k,.0)

264



— T=0,50,357Y17)3)+0,50,217)(17)3) = 14,64 kN /m

D, =2,5m
va,

Szsz,SSkN/m

2.5
Viy,
kN X
FS, oy = AOKN/m ~ 6,84 > 1,5—Dat yéu cau.
585kN/m

2.4. Kiém tra moi lién két két cau trén khoi No.4:
a) Kiém tra on dinh fat

ZMR > V(L/2)
— 1

M, > F(H/3

>1,5

Trong d6: > My =(117,50+70,50)
1
=~ 188,00 KN.m/m
2 M, =Fp, (273)
|

=0,5(17)(2)*(0,33)(2/3)
~ 7,48 kN.m / m
Vay,
188,00

FS,y = ~ 25,134 >1,5- Dat yéu ciu.

3

b) Kiém tra on dinh truot

FSSL - ZPR — th(p}; +CS(L) > I,S

2Py Fany
Ry _ (47+23.5) kN/m (1g40°) +40(2)
S 1 20702)%0.33) kN /m
FSy L 139.15kN/m
11,22kN/m

~ 12,402 > 1,5— Dat yéu ciun.
¢) Kiém tra kha nang chiu tai cé cha dén 4p luc ngang

FS ~S—U21,5
S

mesh —
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_Tbh
D

n

S

Trong d6: T = tri s6 dp luc trung binh tic dung 1én bé mat cta khéi ddy, va duge xdc dinh:
T=0,5(ky.0)+0,5(k,.0)

—> T =0,500,357)(17)2)+0,5(0,217)17)2)~=9,76
va,

_ 9,76 (1)(1)

S ~4,88kN/m

40 kN /m
4,88 kN/m

2.5. Kiém tra moi lién két két cau trén khoi No.5:

~ 8,20 > 1,5-Dat yéu cau.

- =
mesh

a) Kiém tra on dinh lar

> My [I\ivi(L/z)
1

Sy ==

ZMO Y F(H/3)

>1,5

Trong dé: Y M, =(70,50)
1
= 70,50 kN.m/m
2 M, =F,(2/3)
]

=0,5(17)(1)>(0,33)(1/3)
~0,935kN.m/m
Vay,
70,50

FSov = ~ 75,401 > 1,5 - Dat yéu ciu.
0,935

b) Kiém tra on dinh truot

FS = > Py _ Ntgpg +cg(L) >1.5

> P, F,n
(23,5 kN /m (1g40°) + 40(1)
) 1/2(17)(1)*(0,33) kN /m
FS, _ 39,72kN/m
2,805 kN /m

SL

~ 21,30 > 1,5-Dat yéu cau.
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¢) Kiém tra kha nang chiu tai ¢6 chd dén dp luc ngang
S

Fslne<h =—= 2 1’5
) S
S T.b.h
D

n
Trong dé: T =11 86 dp luc trung binh tic dung lén bé mat cta khai ddy, va duoc xdc dinh:
T=0,5(k,0)+0,5(k,.0)
— T =0,5(0,357)(17)1)+ 0,5 (0,217)(17)(1) =~ 4,88

D,=2m
v,
S=i8—8§l)(JZ4,88kN/m
Vay,
) X
S ek = ﬂ/ﬂ— = 8,20 > 1,5—Dat yéu cau.
~ 4,88kN/m

B) TINH TOAN CO SUHO TRO CUA MAY TINH

Nhing két qua kiém tra tudng chin ro d4 bang phin mém MacStars 2000 duoc gidi
thiéu nhu duéi day.

1. Tinh todn 6n dinh ngoai

Nhimg budc tinh todn trong vi du nay dugce thuc hién tuong tu nhu cac budc tinh todn
trong vi du 8.2 § trén.

Cic kiém tra 6n dinh ngoai: hé s6 an toan khdng 1at, he s6 an toan khang truot, va he
s6 an toan vé kha nang chiu tai nhu chi ra trén hinh 8.14 dudi day:

Kha nang chiu tai toi han clia dat nén:........... IKN/M2) . : 540,00
Luc day ngang Ién nhat:.......................... [KN/ml.....ooooi : 100,22
Heé s6 an toan khang trudt: . ... e 12,031
Moment gay 1at Ién nhat:.. ... (kN.m/m] : 205,75
Hé 56 an toan khang Lat:........cooi e - 3,639
Ung suat thang ding 16n nhat tic dung lén dat nén:.......... [kN/m?].......: 114,40
Heé 6 khi nang chiv tai cO0a dAtnén:..........coooiiiivii e 14,720

2. Tinh todn on dinh trong:

Nhiing két qua kiém tra én dinh ngoai va trong cla vi du nay theo cdc phuong phap
tinh thi cong va tinh todn c¢6 su hd tro cla phdn mém mdy tinh dugc gidi thiéu trong
bang 8.5.
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Bang 8.5. Tong hop cic két qua Kiém tra én dinh ngoai va trong

cha tuomg chidn bing ro da

Phan tich cho:

Hé s6 an toan, FS

Phuong phap tinh ¢6 su hé trg

Phuong phép tinh

cua phin mém may tinh thu cong
I.On dinh ngoai:
1) D6i vai lat, FS o 3,639 3,665
2) D6 véi truot, FS 2,031 2,015
3) Kha nang chiu tai, FS ¢ 5,720 5,81
1. On dinh rong .
1) Khoi GB.02 trén GB.OI 527 5,230
2) Khéi GB.O3 tren GB.02 5,771 5.743
3) Khéi GB.04 trén GB.03 8,351 8,255
4) Khéi GB.0S5 trén GB.04 13,855 12,402
5) Khéi GB.OG trén GB.O5 19,480 21,30

Cac bai tap chuong 8

8.4. Hiy giai vi du 8.1, néu tai trong giao thong bang 11,97 kN/m* dat trén dinh

tudng chén ro dd va phdn dat cdn bdo vé, con moi s6 liéu khic duge gi nguyén.

8.5. Hiy giai vi du 8.2, néu tai trong giao théng bang 11,97 kN/m’ dat trén dinh

tudng chan ro dd va phan dat cdn bao vé, con moi s6 liéu khac duge gilt nguyén.

8.6. Hiy giai vi du 8.3, néu tai trong giao thong bang 11,97 kN/m® dat trén dinh

teong chan ro déd va phan dat can bao vé, con moi s6 liéu khdc duge git nguyén.




Chuong 9
SUON DOC PAT CO COT - PIEU KIEN TINH

9.1. MG DAU
Sudn déc dat ¢o cot (RSS - Reinforced Soil Slope) nhur gidi thiéu trén hinh 9:1.

Aq

T a7 3
d,

Yo P
H
> T,
* ’ !
8 1CHE5C0,
{ v 0p:CC, i Cy,

Ky hiéu quy wéc:
H - chiéu cao sudn déc;
B - g6c doc suon doc;
T, - d6 bén cua cot,;
L - chiéu dat cét;
S, - khoang cédch ding giita hai c6t canh nhau;
q - phu tai;
Aq - tai trong dong tam thai;
A | - gia toc dia chin tinh todn;
A - hé s6 gia t6c dia chan,
d, - chiéu sau myc nude dudi dat trong sudn déc;
d,; - chiéu sau muc nudc dudi nén dat;
C,vag, hay C vag’ -cictham s6 do bén cha timg 16p dat;
Cc; € Cy va @'y - cde tham s6 ¢d két cua timg 19p dat;
Y3 Yoy VY - cic trong lugng don vi cua timg 16p dat;
g - giatoc luc trong trudng.

Hinh 9.1. Nhitg véu cau cho tinh todn thiét ké céac suon doc dat cé cé1.
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Cot duoc biéu dién bang luc tap trung trong khéi dét va chiéu dai clia c6t s€ cat ngang
qua bé mat trugt tiém an. Luc nay sé b6 sung sic khiang kéo ma dit bi thi€u hut, déng
thoi né tao ra hé s6 an toan ding bing hé s6 an toan 6n dinh nhd truyén 1én c6t. Kha
ning chiu kéo ctia 16p cot duge 1dy bing tri s6 sic khdng nhé nho nhét hay do bén tinh
todn cho phép lau dai cia 16p c6t & phia sau bé mat trugt tiém dn. Hé s§ an toan vé 6n
dinh sudn doc duge 1dy tir bé mat t6i han cdn c6 toéng s6 c6t 16n nhét. Tinh todn cudi
cung dugc thuc hién theo su phan bo c6t trén chiéu cao sudn déc va danh gid 6n dinh
ngoai cua suon déc dat co cot.

9.2.1. Phuong phap Bishop cai tién

Phuong phdp duy nhit dé tinh todn cdc sudn d6c dit c6 co6t 1a xdc dinh do bén yéu
ciu cna cot, d6 la tri trung binh clia cidc phuong phdp phan tich can bang giéi han chi
ti€l, vi du nhu phuong phap cai tién ciua Bishop. Phuong phdp phan tich cai tién cla
Bishop ¢6 thé md rong c6 hiéu qua cho ca c6t chiu kéo. Khi bé mat truot cat qua l16p cét,
mot moment khang phu thém sé bd sung cho téng moment can bang. M6 hinh vé mat
trugt tron xoay duoc gidi thiéu trén hinh 9.3. Trong phuong phip gan ding, khong dua
tinh bién dang cua cét vao tinh todn; do dé luc kéo duoc gia thiét theo phuong ngang
(xem hinh 9.3).

Tam cung
truot

Cét

Hinh 9.3. Mé hinh diing cho phiong phap phan tich chi tiét suon déc dar cé cét.

béi vai truong hop chua c6 cot, phuong phap yéu cau moi mat trugt déu di qua chéan
suon déc. Khi dé, gia thi€t rang, dit nén di bén va cé kha nang chéng lai tai trong cua
suon déc, va chi cin kiém tra mat truot cat qua chan suon déc.

H¢ s6 an toan khang truot (FS,) cho suon doc khong ¢6 cot duge tinh todn nhu sau:
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My _CxLxR
M W x x

FS, = 9.1)

Trong dé: Mg - moment khdng truot;
M, - moment gay truot;
C - luc dinh (kPa);
L, R, W va x - nhu chi ra trén hinh 9.3.
Viéc thi cong lap dat cc 16p c6t trong sudn dée c6 thé b sung truc ti€p cho moment
khang truot va hé s6 an toan khang truot déi véi tiét dién c6 c6t (FS,) duge xidc dinh nhu sau:
_ Mg +Mg Mg + (T, x Y)

FSr
My Wxx

(9.2)

Trong dé6: M - moment khang truot do c6t gay ra;
T,, vaY - nhu chi ra trén hinh 9.3.

Chi y rang, phuong luc kéo ctia c6t s€ c6 anh hudng t6i viéc tinh todin moment khdng
truot do ¢6t gdy ra, va vi viy, luc nay anh hudng dén ca hé s6 an toan khang truot cua
suon doc. Nhu da néu trén, phuong phdp nghién citu mot cich than trong cé xét téi luc
kéo ctia c6t theo phuong ngang (T,). Tri s6 moment 16n nhat do c6t gay ra c6 thé viét :

x R (9.3)

nghiéng

Tam cung
truct

Hinh 9.4. M6 hinh cho phuong phip phén tich chi tiét suon doc dat cé cot.

Tinh todn moment khang trugt do c6t gy ra cho sudn déc c6 nhiéu 16p cot (hinh 9.4),
dugc biéu dién nhu sau:

Mg :ZTi xY, (9.4)
|

2¥2



Cuéi cung, chiéu dai neo cua timg 16p c6t rieng biét nam ngoai bé mat truot téi han
phai dat dugc cudng do khang nhd yéu cau. Théng thuong, phuong trinh dé xdc dinh
chiéu dai neo yéu cdu (L,) clha phan tir c6t 1a:

R pp, x FS
2xC, x0c, xtgo,

L =

4

(9.5)

Trong dé: R, - cudng do khing nho;
C, - hé s6 tuong tac déi voi nhé;
o, - img suat phdp tic dung trén chiéu dai neo cia cét;
¢; - géc ma sat trong lon nhat ciia dat cé cot;
FS - hé s6 an toan khang nhé.
Tuy theo céc tiéu chuan k§ thuat thiét k€, chiéu dai neo ctia ¢6t nhoé nhat bing 0,3 m

dén 1 m san mat truot 1a dat yéu cau.

9.2.2. Phuong phap hinh ném don gian (Schmertmann va cong su, 1987)

Nhitng mo hinh can bing giéi han hinh ném hai phan, hay hai doan thing 13 phuong
phdp dé kiém tra nhanh cic két qua tinh todn chung. Nhimg dé thi tinh toan dugc phét
trién dura trén nhitng phuong phdp phan tich don gian cdc mat truot hinh ném hai phan va
mot phan, ching duoc gigi han boi nhing gia thiét dudi day:

+ Su dung nhiing phan tiy c6t kéo dan duoc;

+ Cdc sudn doc duge xay diung bing dat khong dinh, ddng nhit, c6: ¢’ =0, ¢’= 0,
phuong phap phan tich la chinh xéc;

+ Khong ¢6 ap luc nude 16 rong trong sudn doc;

+ Khong ¢6 luc dong dat;

+ Pat nén niam ngang, 6n dinh;

+ Bé mat suon déc phang va dinh suon déc nam ngang;

+ Tai trong tam that phan b8 déu trén dinh suon doc, va

+ Céc 10p c6t nam ngang va ¢6 he s6 tuong tac (C, ) 1dy bang 0,9.

Bugc 1 : Theo dinh nghia, nhimg 11 giai d6i véi mé hinh can bang gidi han cho hé
s6 an toan (FS) bang mot don vi. Muc dich, hay mong muén, téng hé so an toan (FS)

dua vao tinh todn bang cich nhan hay chia cac do bén cat clia dit, va dugc tinh todn
nhu sau:

’ - tg"|
=t N -ha 96
@®r =18 [ FS] ( )

Trong d6: ¢’ - géc ma sit trong cua dat,

¢; - gbc ma sdt hieu chinh cua dat.
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Bude 2 : Budc tiép theo 12 tinh chiéu cao sudn déc quy déi (H) dé dura vao tinh todn
moi tai trong tam thdi phan b6 déu tai dinh suon déc. Chiéu cao sudn déc quy déi dugce
tinh nhu duéi day :

: (9.7)
H=H+3

Y
Trong do: H. g, va y dugce xac dinh trén hinh 9.5.

| Lr‘# q

Cac tinh
chét dat

H ! / J dénq?llr{:»ét:
/ /7

L -

H - Chiéu cao sudn doc; @' - G6c ma sit trong hitu hiéu cia dat;

H™ - Chiéu cao sudn dée quy déi; y - Trong luong don vi dat 4m;

q - Tii trong tam thai phin bé déu trén; L, - Chiéu dai ¢ot tai ddy sudn doe dinh suom doc;
B - Gée dée clia suom doc; L; - Chicu dai c6t tai dinh suén déc.

Hinh 9.5. Hinh dang suon doc va cdc dinh nghia.

Tir so do trén hinh 9.6 a, xac dinh duoc hé s6 truyén luc k, va tinh todn duoc luc kéo
yéu cdu lén nhat (T, ,,) theo phuong trinh sau:

T = 0,5xKxyx (H')?

max

(9.8)

Tir s do trén hinh 9.6 b, xdc dinh duoc chiéu dai ¢6t yéu cu tai dinh (L), va tai ddy
(L) cua suon déc c6 ¢t (goi tat 1a tiét dién c6 ¢ot).

Buge 3: Bude tiép theo trong phuong phép la lua chon ludi dia ky thuat chinh xdc dau
fien va tinh todn s6 16p cot yéu ciu. Thuat ngir 16p ludi dia ky thuat « dau tién” 12 dua ra
loai ludi dia k§ thuat ddp 1ing duge an toan 6n dinh trong, ngoai, vi én dinh téng thé.
Trong diém phan tich ndy, ngudi thiét k& phai lua chon loai luéi dia k¥ thuat sao cho
khoang cdch tinh todn gilta cdc 16p fuéi cho nhitg gia tri chip nhan duge. Vi du, khoang
cach et cite 16p ludi dau tién tan diy cua suon déc khong duge nho hon 0,2 m dén 0,3

m. Nhimg tri 86 trong ting niy nhiim tiéu chuan hod chiéu day tang dit dap can dam
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nén. Thong thudng, khodng cdch giira cac 16p ludi dau tién khong duge 16n hon 1,2 m,
¢6 thé chon khoang cach nhoé hon.
Pé xdc dinh chinh xdc loai luéi, can tinh dé bén tinh todn lau dai (LTDS - Long -
Term Design Strength) chia vat liéu nhur sau;
Tn
RF., x R, x RF,
Trong d6: T, - 30 bén kéo 161 han cua cét theo Tiéu chuan ASTM D 4595;

LTDS = (9.9)

RF., - hé s6 giam do tir bién;
R, - he s6 giam do pha hoai xay ra khi lap dat c6t;
RF, - hé s6 gtam theo theo thoi gian.

$6 16p fu6i dia ky thudt nho nhat d6i véi tiét dien c6 cot, ti€p do6 tinh todn theo gia
thiét ludi dia ky thuat phn kin 100% d6i véi vi tri thang diing da cho:

9.10
N — '[‘]“ilx ( )
LTDS
va khoang cdch ditg giira cic 16p luéi dia ky thuat duge x4c dinh nhu sau:
. H
Sy = N 9.11)

Trong dé: N - s0 16p 1udi dia ky thuat (quy tron);
T,.. - tong do bén cua luéi dia ky thuat (d6i véi tiét dién di cho).

Chii y ring, déi vdi tiét dién suon déc thap (H< 6 m), T,

' duac 14y bing téng do bén
caa ludi dia kg thuat yéu cau cho toan bo chiéu cao sudn déc. D6 véi cic sudn doc cao

(H > 6 m), T,,. c6 thé phan bg thanh nhitng ving khic nhau. Vi du, d6i véi tiét dién c6

3 vung, thi ¢6 thé phan bé T, nhu sau:
1
TB = _Tmax 9.12)
2
1
TM :—TIHLIX (913)
3
1
Tr = T (9.14)

Mat khic, tiét dien suon doc duge chia ra ba viing, moi ving s€ ¢é khodng cach va
yéu cau ludi dia ky thudt khic nhau. Nhing két qua nay rat ¢d ich va hiéu qua kinh t€
trong tinh toin- thiét ké.

Chiéu dai neo khdng nho dugc dua vio nghién ctu trong tdng chiéu dai, L, va L, ,
nhu gidi thieu trén hinh 9.6 b.

Vidu.l.

Cho suon doc ¢é géc déc 45° nhu chi ra trén hinh 9.7. Gia dinh c6 nhimg gid thiét
dudy day:
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+ Sir dung nhiig phan tir c6t kéo dan duoc;
+ Sudn déc duoc xiy dung bang dit khong dinh, dong nhit, cé: ¢’ #0, ¢’= 0,
phuong phéap phén tich la chinh xéc;

+ Khong c6 dp luc nude 16 réng trong sudn doc;

+ Khong c6 luc dong dat;

+ Pt nén nam ngang, 6n dinh;

+ Bé mat suon déc phang va dinh suon déc nam ngang;

+ Tai trong tam thoi phan bé déu trén dinh suon doc, va

+ Cic 16p c6t nam ngang va c6 hé s6 tuong tic (C, ) 1dy bang 0,9.

Hay xdc dinh loai c6t thich hop dé dam béo sudn déc ¢6 c6t 6n dinh véi hé s6 an toan
(FS) bang 1,5 ?

Y N
) T Lw/H’
0,6
- 0=15 14r \r«.'_ Lo/H’
- ¥ - Ile
0.5 s ! \
2= I-’ "\X“‘ .“\_‘
D e L e
0.4 oz
L ///’ L F 0=20] ——
k [ / ©=25" — i e [ _—
0307 // H' 08 L]
) /w-ﬁ& . [
P = N Sp ]
0,2 - ---.l""""
/ //{= ‘i‘i'/ 0.4 /';’p‘/—:{;:’ — |
[/ ~ ¢ -~ L
0.1// / 7// ,»—’w/=3ﬁ/’ |
/ 0.2 > v |
J / // Ly=Ly h
0 IJ__.. 1 | 1 : | l 0 T l : |
30 40 50 60 70 80 30 40 50 60 70 80
1.5:1 1:1 0,751 0,5:1 1,5:1 1:1 0,75:1 0,5:1
Géc déc B (do) Gée déc B (d6)
a) Hé 56 cot, k b) Ty s6 chiéu dai cot, L, va L,

Hinh 9.6. Loi gidi bdang so dé dé xdc dinh chiéu dai cét yéu cdu
(theo Schmertmann va cong su, 1987).

Bai giai:
A) PHUONG PHAP TINH THU CONG
Budce 1: Xdc dinh chiéu cao quy déi ctia suon déc
H'=H+3
Y

12kN/m’
+—...

H'=15m 5
19KN/m-

~15,63m
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Buae 2: Xic dinh goe ma sat hiéu chinh cia dat

/o L2600
bt 1(1&(9 ]:tg_l 1236 258"
IS LS

Buoc 3: T so do hinh 9.6 a, thu duge k

14

Tir hinh 9.6 a, véi géc dée bing 45", chiing ta s€ nhan duge k = 0.15.
Budc 4; Tinh todn téng sitc chiu tai cia c6t

T, =0.5Ky 1)

nmig

T o =0,5%x015x19 KN /m " x(15.63)% =348 kN /m
Bude 5: Lua chon do bén tinh todn cia ludt dia k§ thudt vatinh toidn s6 16p i dia ky thudt.
Do chiéu cao nghién cttu cha sudn dée qua cao, chiing ta s€ su dung cite loai Iudi khic

nhau dé ki¢m tra hiéu qua cua tinh todn- thiét k&, Trong (rudng hop ndy, ching ta sé chia

suton doc ra ba ving va dp dung cdch phan bo lue kéo cho timg viing (xem hinh 9.8):

q=12 kN/ m’
Y A \ y
- ¢ =36
H=15m ¢ =0 kPa
v=19kN/m*
‘\‘ 45"
ITinh 9.7.
.l
B > nax
Ty = : T
M 3 [AIE3N
1
'l‘T = _’Tm:l\
6
Do do,
T, = l—x 348KkN/m =174 kN/m

1
Ta :§x348 KN/m=116 kKN/m

T, :%x348 KN/m=38kN/m

Dot voi vang 1: S dung loat Tudt dia ky thuit 7 XT (lue kKhiing kéo . T = 60 KN/m)
¢0 dé bén tinh toan lauw dai (LTDS):



T

LTDS = ult
RF-g xRFp xRE;

L1Ds = — OKN/M kN /m
1,61x1,10x1,10

S6 16p luwdi dia ky thuat loai 7 XT duoce xac dinh bang:
T,. 174kN/m
“LTDS  30kN/m
Khoing cich diing gitta cdc )ép luéi dia ky thudt trong viing 1, S, diroc xédc dinh:
_H 54m
N6
Dot voi vang 2: Sit dung loai ludi dia ky thuat 7 XT (luc khang kéo , T = 60 kN/m)
¢6 do bén tinh toan law dij (LTDS) = 30 kN/m.
S6 16p ludi dia ky thuat loai 7 XT duce xdc dinh biang:
L _LI6KN/m

=5.,8, ding 6 16p.

=0,9m

v

milx

~LTDS  30kN/m
Khoang cich ditng gita cdc 16p ludi dia ky thuat trong vang 2, S,, duoc xédc dinh:
. H 4,8m
Sv —_—— =
N 4
Poi vai vitng 3: St dung loai ludi dia ky thuat 4 XT (luc khang kéo , T = 39 kN/m) cé
do bén tinh todn lau day (LTDS) = 20 kN/m.
S6 16p ludi dia ky thuat loai 4 XT duoc xédc dinh bang:
_ Tmnx _ 58 kN / m

“LTDS 20kN/m
Khoang cich dung giita cic 16p ludi dia ky thuat trong viing 3, S, duoc xdc dinh:

= 3,87, strdung 4 16p.

=1,2m

~ 2,90, su dung 3 16p.

H 48m )
S, =—=—"———=1,6m;sidung 1,6 m.
q = 12 kN/ m?
A ) 4 Y y

¥ ’ 3 1 .
Vung3=4.8m Tr =7 o

Y v

‘ 1
Vung2=48m / TM :_Tmux

3
L] Y
y 4
i |

Vung1=54m 45" TB = ETmux

v \i

Hinh 9.8.



Budc 6: Lua chon cic ty s6 chiéu dai va tinh chiéu dai luéi dia ky thuat
T s0d6 9.6 b, %1— =0,55& Iﬁ%:()‘?ﬁ, do dé ta cé:

L;=0,55xH"=0,55%15,63m =~ §,60m, ldy 9 m
L =0,76xH'=0,76x15,63m =12 m.
Buéce 7: VE mat cat cudi cung
Bay gio ching ta cin dua ra nhimg phén tir c6t dé hoan thanh tinh todn-thiét k& ban
ddu. Hinh vé dudi day s& minh hoa tinh todn-thiét k€ trén. Chu y rang, chiéu dai cta céc
I6p ludi dia ky thudt trong cdc ving riéng biét 1a nhu nhau. Diéu nay sé€ tao thuan lgi cho
-cong tac lap dat céc 16p c6t ngoai hién truong. Khi dé chi cén cit cac 16p luéi dia ky
thudt thanh timg doan dai ¢6 dinh cho timg viing sé& t6t hon cat thanh nhiéu doan dai
ngan khéc nhau, déng thai lai khong bi nhdm 1dn va dé lap dat (xem hinh 9.9).

q=12 KN/ m?

Ving3=4,8m

A ’,‘
Vung 2 = 4,8 m /_ ————— ’—,’*

Vung1=54m

Hinh 9.9.

B) PHUONG PHAP TINH CO SUHO TRO CUA PHAN MEM MAY TINH

Bii todn nay nhu chi ra trén hinh 9.10, day la trudng hop phan tich téng ting suat don gian
khong dé cap dén dp luc nudc 16 rong. Mat khac, sudn déc 1a déng nhat 6 céc tinh chat dat
cho trong hinh 9.7. Yéu cdu xdc dinh duogc hé s6 an toan va mat trugt tuong ting véi no.

Hinh 9.10 mo6 ta mé6 hinh sudn déc. Bang cich tmg dung phan mém SLIDE V.05,
ching ta nghién ctru mat truot di qua chan suon déc, dong thoi loai bo nhitng mat truot
nong cat bé mat sudn déc (nhimg cung truot khong di qua dinh suom déc). Mat khéc, dé
suon doc chua gia cudng c6 hé s6 an toan bang 1,5 va luc chi dong bang 348,72kN, thi
milt trugt s€ phit trién nhu chi ra trén hinh 9.10 du6i day.

Theo phuong phip phan tich nguoe, chiing ta s& bat ddu bang céach dat luc tic dung
vio chinh gitra bé mat suon doc (tai cot cao 17,5 m trén hinh 9.10).
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Ching ta thay ddi chiéu dai c6t cha timg ving cho dén khi nhan dugc mot hé s6 an
toan sat vai tri s6 1,5. Mot 1an nira, yéu ciu moi mat truot phan tich phai di qua chan
sudn doc va loai bo nhitng mat truot nong.

Chu y, luc kéo cua cot 1a ham s6 cua:

1) S6 16p ludi dia k¥ thuat duoc bé tri.

2) Kha nang chiu tai (chiu kéo) cua lugi dia ky thuat.

3) Khoang cach ding gitra cic 16p ludi dia ky thuat.

C6 nhiéu t6 hgp cua nhitng tham s6 nay dé sao cho ddp tng duoc nhu cdu tinh toan
suon doc la an toan nhat.

Trong vi du nay, mét t6 hgp duoc xem 1a t6i wu, d6 1a:

Ving | b6 tri 6 16p ludi dia ky thuat ¢6 ciing cuong do chiu kéo bang 30 kN/m.

Viing 2 b6 tri 4 16p ludi dia ky thuat ¢é cling cuong do chiu kéo bang 25 kN/m.

Ving 3 bo tri 3 16p 1udi dia ky thuat ¢6 cling cudng do chiu kéo bang 23 kN/m.

Vi céach bo tri cdc 16p luéi dia ky thuat nhu trén, hé s6 6n dinh cua suon dée dat tri
s0, FS= 1,492 (xem hinh 9.11).

Cudi cung, chiing ta nén nhd rang, phan mém SLIDE V.05 - phuong phdp phan tich
nguoc thuong duoc ding trong giai doan tinh todn ban diu cua cong tac thiét ké suon
doc dat cé cot. Diéu nay cho phép xédc dinh mat truot t6i han, tuong tng véi nd yéu cau
luéi dia ky thuat phai c6 cudng do chiu kéo 16n nhat dé dat duge hé s6 an toan xéc dinh.

Doi voi thong tin khéc vé su lua chon nay, hay xem hé théng trg gidp cua phan mém
SLIDE .V.05. '

i = et i —

20
1

Matenal Prapertias
Matenal. Sand Embankment |
Surface is have & p Strength Type Mohi-Coulomb |
Factor ul satety of 15 ] / - Unit Weight 18 kNim3 |
Cahesion 0 kPa |
Frction Angle 35 degrees

w0
I

T T T T T T
am 1o 0 n

I
&
&
2-
&

ER

2

Ilinh 9.10. B¢ mdt tricot (o1 han doi voi suon déc chira gia cuong
co hé s& an toan bang 0,704.
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Hinh 9.11. Bé mar truot 16t han déi vai sucm doc sau gia cuong cé hé sé an toan bang 1,492.

Vi du 9.2. Nén dat dap gia cuong bing vai dia ky thuat (VDKT)

Mot suon déc cao 6,40 m, ¢6 géc déc 40" nhu chi ra trén hinh 9.12, bao gém nén dat
dip bang dat sét pha bui (y, = 18,84 kN/m% ¢, = 0" ¢, = 9,60 kN/m°, dién tich bé
mat truot, S, = 27 m°, va tam trong luc nhu chi ra trén hinh 9.12) ndm trén nén dat sét
pha bui (v, = 19,60 kN/m*; ¢, = 0% ¢, = 14,40 kN/m?, dién tich bé mit truot, S, = 23 m’,
va tam trong luc nhu chi ra trén hinh 9.12). Hay xéc dinh:

1) Hé s6 an toan cta nén dat dap khong c¢6 c6t VDKT?

2) Heé s0 an toan clia nén dat dap c6 c6t VDKT? (gia thiét, VDKT c6 T, = 45 kN/m").

0

Dat dap:
v, = 18.84kN /m*
@ =0’ [
€, =0 S8kN/m’ 64 m
S, =27m* l

Dat nén:
¥, =19,60kN / m"; @
C, =14,40kN/m";S,

Hinh 9.12. I
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Bai giai:
Nhimng $6 hiéu tinh todn dudi day can dung cho moi phin cba vi du nay:
W, =V v, =S.(1m)xy,
=27 (18,84) = 50,8,68 kN
W, =V,.y,=5,.(Im)xy,
=23 (19,60) = 450,80 kN
- 3
L ,=ad=2(13) n(-—i] =7,71'm
360

L,=def=2(3)n 70 =15,87m
) 360

M
FS=—X>15
d
Trong dé: M, - moment khing truot;

M, - moment gay trugt.
1) Nén dat dap khong ¢6 VDKT, heé s6 an toian, FS,, duoc xdc dinh nhir sau :
o - GG Lt
14X 2 X
(9,58x7,71+14,4x15,8)(13)
- 508,68(8)+450,8(0)

FS,

3.917,96
4.069,44

2) Nén dit dip ¢c6 VDKT, hé 56 an toln, FS, , duoc xac dinh nhu sau :

'S, ~ 0,96 < 1,5 —khong dat, nén dit dap s€ bi truot.

Nhu chi ra trén hinh 9.13 dudi day, hé sé an toan cia nén dit dip duge gia cuong
bang VDKT, FS, , duoc tinh nhu sau :

FS, =FSO+Z\I; Y, >1,5
. X

L 1

hay,
W.. x; _
dY > ZT(LS 0,96)

4
Yz %(0,54) =48,83m

_ 70°
ba,, Y, =R COST

Y,=Y,-S,

Y =Y, —(n-DS,



>y, :ﬂgizzta,mm

zn[YI+Y,—(n-1)SV]
2

n(n-1)

=nY, -

Sy =48,83m

Hinh 9.13. i

Néu, S, =1 m, thiching ta s& cé phuong trinh sau:
n’ -21n+97,66 =0

Phuong trinh trén day s€ ¢6 hai nghiém:

21 21V
l']l.: 2—[“——')- + ? —97,66

n, = 14,0 =14 16p phai loai, vi khong thoa man bai todn.
n, =6,95=7 16p, hoan toan thod man yéu cdu cua bai toan.
Sau khi thay n =7 16p vao phuong tinh (¥), chiing ta nhan duoc,

7(7=1)
71—
(1n >

(1)=56 m > 48,83 m — Dat yéu cau.

Z Mg =T Z X
= Y My =45(56) = 2520 kN
That vay,

FS, =FSD+Z%&
D
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2520 .
FS, =0,96 + 4— =~ [,60 > 1,5—-Dat yéu cau.

3) Xdc dinh do dai neo clia VDKT nam sau cung trugt Iy bao nhiéu dé huy dong duge
hét do bén kéo cho phép cua vai dia ky thuat :

Gia thiét ring, hiéu qua tuong tic gitta VDKT vi dat 1 0.80, dong thoi dua vio hé s6
an todn yéu cau FS = 1,5. Mit khic, d6i vé bai toan nay. phuong trinh can bang cic luc
theo phuong ngang, x. (xem hinh 9.14) ¢6 thé duoc biéu dién:

> F, =0

hay,
21EL, =Ty (FS)
2(9.58) (0,80 L, =45 (1,5)

S
L —L ~4,40m.

¢ 2(9,58) (0,80)
Chon L, = 4.5 m méi dam bao VDKT du chiéu dai neo vao dit va khong bi nho.

T

Dat trong ving truet -
o g vung
Bat trong vung \ T
neo o
X X XXXXXXX X X
« L,
\. Cung truot

Hinh 9.14.

Cac bai tap chuong 9

9.3 Hay giat vi du 9.1. néu tai trong ngoai bang 20 kN/m” va chiéu cao sudn déc
bang 19 m, con moi 06 liéu khic duge gii nguyén.

9.4 Hay giai vi du 9.2, néu H = [0 m, va tii trong giao théng, ¢4 = 12 kN/m’, con moi

56 li¢u khie dugce gift nguyén.



Phan Il
SU DUNG CAC THi NGHIEM HIEN TRUONG
TRONG DIA KY THUAT XAY DUNG

Chuong 10
THI NGHIEM XUYEN TIEU CHUAN

10.1. NGUYEN TAC CHUNG

Thi nghiém xuyén tiéu chuan (SPT - Standard Penetration Test) 1a déng vao dat
(thong qua h6 khoan) mét coc kim loai gin véi mili hinh cén (hinh nén) hay 6ng mau
ché doi cing dudng kinh. V& nguyén tic, nang luong dap cha qua biia 1a khong doi
trong suét qui trinh thi nghiém cling nhu cho timg thi nghiém. Vé viéc danh gid sifc
khing xuyén cha dat duge xac dinh bang s6 nhat bia va dap dé coc va mii xuéng sau
duoc moét doan 15 cm. Thi nghiém SPT dugce tién hanh tot trong dat loai cét, cudi $oi va
phu thudc nhiéu vao kinh nghiém chuyén mén.

10.2. MUC PICH CUA PHUONG PHAP

Thi nghiém SPT nham cac muc dich:

- Thanh lap dudng cong quan hé giira sific khang xuyén va do sau;

- Xdc dinh chiéu day cla céac 16p dat khdc nhau di xuyén qua;

- Doi véi méng sau: xdc dinh chinh xdc chiéu sau cta I9p dat chiu tai;

- Xidc dinh duge do chat, trang thai, moédun tdng bién dang va kha nang chiu tai cta dat
thong qua cic d6 thi quan hé giita cic chi tiéu nay véi stc khang xuyeén tiéu chudn (N).

10.3. CAC THAM SO CAN PO

Tri s6 N do dugc la s6 nhdt bia can thiét dé déng 6ng lay mau ché doi sau vao dat
mot doan 300 mm. Hiéu suat Jam viéc cta hé biia c¢6 thé thu duge nhd su so sanh dong
nang (KL - Kinctic Energy) {(tic 13, KE = 1/2 m V?), véi th€ ning (PE - Potential
Energy), cuia hé bda (tie 13, PE = m g h). Ty s6 nang luong (ER - Energy Ratio) duoc
xac dinh nhu sau:
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ER =KE/PE

1/2mvV? 05V?
mgh gh

hay, ER

(10.1)

Trong dé: m - khoi lugng bua;
V - van téc¢ bia roi;
h - chiéu cao bua rot;
g - gia téc luc trong truong.
Theo thu tuc thue € xay dung tai My, nhitng tuong quan vé tinh chat xay dung dua
trén cdc iri s6 SPT- N do duge bang hé thong xuyén tiéu chuin, ma hiéu suit 1dm viéc

cua né chi dat 60%, tac ta ER = 60%.

Nhing tri s6 N tuong dng voi 60% hiéu suat 1am viéc, va duoc ky hiéu 1a N,

Pai da s6 cic hé $6 hiéu chinh véi tri 6 N do duoc 1a can thiét, vi nhiing tinh khéng
hiéu qua vé nang hrgng va s thay déi thu tuc trong thuc t€. Khi moi yéu t6 duoc 4p dung dé
ghi chép tri s6 N tai hién truong (Np), thi tri $6 hiéu chinh duoc tinh todn nhur sau:

Ney = Ny Cp Cp G Gy

Trong dé: Cg - hé 6 hiéu chinh nang luong, C . = ER / 60;

Cy - hé 56 hieu chinh duong kinh hé khoan;

Cg - hé s6 hiéu chinh phuong phédp lay mau, va

C, - hé s6 hiéu chinh chiéu dai can khoan.

(10.2)

Cic hé s6 hiéu chinh duge gidi thiéu trong bang 10.1, bao gém hiéu qua nang luong
(Cy), dudng kinh hé khoan (Cy), phuong phdp ldy miu (C;), va chiéu dai cdn khoan (Cy).
Cang can chi y rang, tir bang 10.1, cdc tri s6¢ hiéu chinh vé ning luong, C;, dao dong

Bang 10.1. Hiéu chinh xuyén tiéu chuan
(theo Skempton, 1986)

He so Thay d6i clia thiét bi Ky hiéu S6 hi¢u chinh
Ty s0 ning luong Biia Donut 0,5d8n 1,07
2 s p 0,7 dén 1,2*"
Blfd an loan C, = ER/60 08 dén 1.5 1
Bua tu hanh ’ :
Puong kinh hé khoan 65 dén 115 mm - 1.0
150 mm Cq 1,05
200 mm 1,15
Phuong phap liy miu Lay mau tiéu chudn c. 10
Liy miu khong tiéu chuin 5 1,1 dén 1,3
! Chiéu dai can khoan 3dndm 0,75
4 dén 6 m C 0,85
6dén 10 m R 0,95
[0 dén >30m 1,0
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trong pham vi twong déi rong. Theo cdch 1ap ludn nay, viée xdc dinh chinh xdc tri s6 C;
s& quan trong hon nhiéu so véi viéc xdc dinh nhimg hé sé hi¢u chinh khic. D€ tinh tri s6
C, chinh xdc hon cé thé xdc dinh bang cich do truc tiép ty s6 nang luong (ER) cua co
ciu SPT tai hién trudng theo phuong phéap trong ASTM D 4633.

Khi ¢dc tri $6 N cua nhitmg vat liéu nhu nhau sé tang theo sy tang dp luc hiu hiéu
tang phi. thi s6 nhat biia hiéu chinh (Ny) thuong chuan hod véi | atmofe (hay xap xi
bang 100 kPa) ap luc hitu hiéu ting phu theo cic so d6 hiéu chinh ting pha. S6 nhdt bda
sau khi chuin hoa duogc ky hieu la (N,),,, va 1y bang:

(N))gy = Cn-Nyg (10.3)

Trong dé: Cy, - tham s6 hiéu chinh theo itng suat:

Cy = (P, /6'yo)" (10.4)

O day: P, - 4p sudt khi quyén ciing don vi v6i ting suat hitu hiéu ting pho,s’,

n- s6 mil dng suat, 1y bang | véi sét (vi du, Olsen, 1977; Mayne &
Kemper, 1988) va bing 0,5 dén 0,6 do6i voi cat (vi du, Seed va cong su.,
1983; Lao va Whitman. 1986; Olsen, 1997).

10.4. DIEN GIAI CAC TINH CHAT CUA PAT

10.4.1. Panh gia do chat tuong doi cua cat va do sét cua sét

Cic tri $6 N cta SPT 12 chi tiéu dédnh gia do chat tuong déi cia dat khong dinh va do
sét cuia dar dinh. Nhimg twong quan giita céc (ri s6 N ciia SPT va tinh chit xay dung cua
dat khong dinh va dat dinh nhu chi ra trong bang 10.2.

Bang 10.2. Cic tinh chit cua dat duge hiéu chinh theo N cia SPT
(then FHWA-SA-02-054)

Cit Sét
(Tin cay) (Twong doi khong tin cay)
S& nhét bua/ 0,3 m, Do chilc tuong do, S6 nhat baa/ 0,3 m, 1 .
. . Trang thai
N D, (%) N
L 0-4 Rat xop <2 Rt yéu
: 4-10 I Toi x6p 2-4 Yé&u
‘j 10 - 30 Chat trung binh 4-8 Trung binh
| 30-50 Chat 8-15 Cing
\» > 50 ’ Rat hat 15-30 Rat ciimg
> 30 Rii chac

" Cdc tri $6 N duge do bang 6ng 18y mau ¢é duong kinh trong (ID) 12 9,5 mm., dudng
kinh ngoai (OD) 12 51 mm, vdi d6 cam sau 0,3 m va do6 cao roi biia 12 0,76 m.
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10.4.2. Danh gia do bén khong thoat nudc bang cac két qua SPT

Bang 10.3 gioi thiéu nhiing tuong quan ca ban dé xdc dinh do bén khong thoat nude
cua cac dat khong dinh.

10.4.3. Panh gia tong mo dun bién dang né ngang tu do cta dat theo cic két
qua SPT

1) B6i voi dat khong dinh hat tho

Bang 10.3. Tuong quan gita do chat tuong déi, cac tri s6 N caa SPT
va goc ma sat trong cua dat Khong dinh
(theo Meyerhof, 1956).

» bé chat tuong doi, Sic khing SPT, Gdc ma sat trong,
Trang thai D, (%) N (nhit biia / 0,3 m) b (do)
Rt xop T <20 <4 <30
Toi xap 20 - 40 4-10 30 - 35
Chic 40 - 60 10 - 30 35 - 40
chat 60 - 80 30 - SO 40 - 45
Rat chat > 80 > 50 > 45

Chiy, N =15+ (N’-15)/2 v6i N’ >15 trong cit bui rat nho bao hoa nudc, trong dé N’
li s0 nhat bida do duge va N 1a s6 nhdt bia da hiéu chinh theo tic dung cua ap luc nude
16 réng dong trong qua trinh thi nghiém SPT.

Nhimg tuong quan gifta mé dun va tri s6 N cua SPT déi véi dit khong dinh hat tho
duoc gidi thiéu trong bang 10.4 dudi day.

Bang 10.4. Tuong quan giira mo dun va cic tri s6 N ciua SPT
d&i véi dit khong dinh hat tho

Tham khao Tuong quan Loai dat
E=12(N+6)NnfuN< 15
E=40+12(N-6) néu N> 15

Begemann (1974) Cubi s6i- cit cap phoi tot

Cudi- s6i dudi tai trong

Schmertmann (1970, 1978) E=I15N R
doi xung truc

E =vG 0.522

v =2462log(N) - 2534 c’y,
0<o'yo< 2kg/cm’
Schultze & Melzer (1965) ', = dp luc hiw hiéu ting phi Ciat kho
kg /em”

o = {ng suit tic dung, kg/ cm”

L E * =246,2 log (N) + 300
Trofimenkov (1974) E = 500 log (N) Cit kho

. Webb (1969) E=5(N+15) Cat bao hod nude

Cudi - s0i bio hoa nude

Wrench & Nowatzki (1985) | E=2,22 N** timg phdn
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Ghi chit - (a) E=kg /cm?® = 100 kPa = 0,1 MPa.
(b) G day dé phan tich ¢6 tinh so sanh, gia thiét ring :
6’ =30 kPa =0,3kG/cm’

6 =100kPa =1,0kG/cm’
2) Doi vér dat cat
Tuwong quan gida mé dun bién dang no ngang tu do (E;) va céc tri s N ciia SPT coa
cdt ¢6 thé xdc dinh theo cong thic sau : .
Ey =k N¢, (10.5)
Trong d6: k - 5 cho cdt pha sét va bui;
k - 10 cho cat sach c6 két binh thuong;
k - 15 cho cat sach qué co két.
3) Dadi vai dat sét
Strough (1974) chi ra ring, tuong quan gita mo6 dun bién dang khong no ngang va
cdc tri s& N ctia SPT duoce xdc dinh bang phuong trinh sau:
E, =4.1N,, néu I, = 30 (10.6)
E, =(8,6-0,151,) N, néu I,<30 (10.7)

10.4.4. Danh gia do lan cua méng nong theo cac két qua SPT

Hough (1959) di gidi thiéu phuong phdp thuc nghiém dé du bio do lin cia méng
nong trén dat khong dinh gidng nhu phuong phép sir dung dé tinh dé lin ¢ két ciia céc
16p sét. Chu y rang, phuong phip nay chi dp dung cho cic loai dat khong dinh cé ket
binh thuong. Cheney va Chassie (2000) chi ra rang, s6 nhét bia SPT sau khi hiéu chinh
voi dp luc tang phu trude khi 1ap tuong quan cac tri s6 N véi chi s6 kha niang chiu tai, C’.
Pat duoc chia thanh cdc 16p nho, va s6 gia dng suat hitu hiéu thing ding tai diém giita
tirng 16p phan t6 do tai trong ngoai gay ra, s&€ duoc xac dinh theo ly thuyét dan hoi.

Tong do lun theo phuong phap Hough duge tinh nhu sau:

a) S6 nhat bda SPT hiéu chinh déi véi dp luc ting phu theo hinh 10.1.

b) Xdc dinh chi s6 kha nang chiu tai (C*) tlr hinh 10.2 theo s6 nhat bia SPT da hiéu
chinh, N*.

c¢) Dua trén dia tang khu vuc, tién hanh phan chia mat cat d4t nén thanh cic 16p cé
chiéu day chimg 3 m dén do sau bang khoang 3 14n chiéu rong méng.

d) Tinh todn (mg sudt hiiu hiéu thang ding, ¢’
nang chiu tai cho 16p dé.

w» tal diém giita timg 16p va chi s6 kha
e) Tinh todn s6 gia tang Gng sudt tai diém giita mdi 10p, Ao, .
fy Tinh todn do lIin trong timg 16p, AH , dudi tai trong ngoai theo cong thic sau:

AH =H, é]og[M] (10.8)

4

Cvo
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2,0 max \\J
1,0 b, "B
=z
z
F NN =1/(q", 195,76)°
o, tinh bang kPa
o L L L L]
100

10,0

0

Ung sudt hou higu thang ding, o' (kPa)

200

300

Hinh 10.1. Cdc tri s6' N cua SPT duwgc hiéu chinh theo dap luc hitu hiéu tang phii
(theo Liao & Whitmann, 1986).

Chi sé kha nang chiu téi, C '

300

250

200

100

50

Fl

/
/

2.
7/

P

/

20

40

60

80

100

Tri s6 SPT hiéu chinh (N)

Hinh 10.2. Chi 56 khd nang chiu tai, C', thay doi theo tri s6'N" ciia SPT hiéu chinh
(theo Hough dd dicwe Cheney & Chassie sua doi, 2000):
I- Cit trung déng nhdt, sach; 2- Cudi soi & cit bui cdp phoi 161; 3- Cit nho dén tho cidp phéi 1ot, sach;
4. Cdt bui nho dén trung, cdp phéi tot; 5- Sét pha cit; 6- Bui vo co.

Trong dé: H, - chiéu day ting dat nghién cttu.

g) Cong cdc s6 gia do lin s& cho tdng do lin phai tim.
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Chuong 11
THI NGHIEM XUYEN TINH HINH CON

11.1. NGUYEN TAC CHUNG

Khi thi nghiém xuyén tinh hinh con (CPT - Cone Penetration Test), ngudt ta dung kich
thuy luc dé dn vio dat bo phan mii xuyén con gan vai can xuyén theo téc do khong doi,
nham co duge mat cat ing sudt. cdc dp lue, va nhimg s6 do khic theo phuong dimg. Cong
tac thi nghiém duoc tuan thi theo Tiéu chuan hién hanh cia Nhi nudc, hay ASTM D.5778.

Thi nghiém xuyén (inh hinh con ¢6 thé khong sir dung bo do 4p Iuc nude 16 rdng (tic 13,
CPT), hay c6 the dung thiét bi do 4p luc nude 16 rdng bang mii con do dp (tic 14, CPT,).

Mot s6 thiét bi con ¢6 kha nang do duge su lan truyén séng cat bing mii con do dia
chan, thi nghiém nay goi ta SCPT, ..

11.2. TRANG THIET BI

- Mot may xuyén con tiéu chuan ¢é cic thong s6 k¥ thuat sau: cin xuyén hinh tru
tron ¢6 dudng kinh la 35,70 mm, mii xuyén con ¢6 goéc & dinh 12 60°, (iét dién ngang
miii xuyen la 10 em’, i€t dien mang séng do ma sdt 1a 150 cm®. Cin xuyén tiéu chuin
dai 1 m ¢6 dudng kinh ngoai bang 35,70 mm, va dudng kinh trong 12 22 mm.

- Bo cip miii con duoc 16ng trong 16 cta can xuyén va duge néi gita mii con véi bo
phan do s6 licu dat trén mat dat. Tiéu chuan, cd xuyén sau duge tir 2 dén 5 cm ghi s6
lieu xuyén mot lan .

11.3. PHUONG PHAP THI NGHIEM

Trinh tu thi nghiém xuyén inh hinh con (CPT) duoc thuc hién bang cdch an mii
xuyén c¢on vai toc do 2 em/ giay ngap vio trong dat theo ding Quy trinh hién hanh ca
Nha nuéce, hay theo ASTM D. 5778 . Nhirng s6 doc sdc khdng miii (q.), ma sdt thanh

(f,), do nghiéng (i), vau ap luc nudc 16 réng (U, ) déu duoc thuc hién 18i thiéu trong timg 3
cm (e 1a, trong khoang 2,5 giay).

11.4. NHUNG THAM SO CAN PO

Cic mdy xuyén dién va dién tr déu c6 nhimg s6 doc tiéu chuén stic khang mai (qc) va
ma sAat thinh (f;), nhu gadi thi¢o trén hinh 1101 a.
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Céc may xuyén piezocone s& do duoc ap luc nude 16 réng bang b tham (vién da) dat o vi
tri gitta mii va 4o do ma sat (U, ; hinh 11.1 b) hay dat ¢ doan gitta miii (U;; hinh 11.1 c).

Dung cu do séng dia chdn nam ngang & phan trén mdi xuyén con dia chin (hinh 11.1
d) ¢6 thé sir dung dé do mét cach co hoc céc séng cat xay ra so vdéi mat dat, diéu cét yéu
€ xdc dinh séng cat dat dugc tai thai gian (t5) va téc do cta séng cat (V).

(a) (b) (c) (d)

Hinh 11.1. Nhitg vi tri do trén mdy xuyén cén:
a) May xuyén cén dién, CPT; b) Mdy xuyén Piezocone (dd tham dar ¢ dinh miii), CPT,, ,
¢) Mday xuyén piezocone (da tham dat o giita miii) CPT,, va d) Piezocone dia chdn SCPT, ,.

11.5. PHAN LOAI PAT THEO CPT

Phan loai dat theo CPT dugc dua trén nhitng s6 do siic khang mai xuyén con (qc), va
ma sdt thanh (fy), ching dugc biéu dién theo hé s6 ma sit (FR):
f
FR =R, = —=-x100% (11.1)
qc
Maiy piezocone (CPT,) ciing c6 thé sir dung dé phan loai dit trén co s& dp luc nuée
16 rong do dugc (U,) trong qué trinh rit thiét bi xuyén lén:
_ U,-U,
Gt —Ovo

Trong d6: U, - dp luc 16 rbng thuy tinh & trang thdi cin béng (tic 13, cdc diéu kién

B

. (11.2)

tinh dua trén vi tri muc nude ngdm).

Nhitng vi du vé cic so do phan loai chi tiét dat dugc gidi thiéu trén hinh 11.2 va 11.3.

11.6. PANH GIA PO CHAT TUONG POI (D,) CUA PAT THEO CPT

Tuong quan giita do chat twong déi , D, , va siic khdng mii con, q_ , cua cédc loai cét
dugc xdc dinh theo Jamiolkowsky (1985) nhu sau:
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100

Stre khang mdi con, q. , MPa

10

—

Strc khang mdi ¢on, g, , MPa

=
Tt

Ty s6 ma sat, FR (%)

Hinh 11.2. Phan loai ddt dua trén q, va FR
(theo Robertson va céng su, 1986).

Tham s6 4p Iuc 16 rong, B,

Hinh 11.3. Phan logi ddt dua trén g, va B,
(theo Robertson va céng su, 1986).

Loai dat (theo Robertson va céng su, 1986., Robertson va

Campanella,1988)

1- Bat hat nho ¢é do nhay

5- Bui pha sét dén sét bui

9- Cat

(4%

- Par hitu co

6- Bui pha cadt dén cat byi

10- Cdr cudi soi dén et

Ly

- Set

7- Cdt bui dén bui cat

11- Ddt hat rdt nho-cimg

4

- Sét pha bui dén sét

8- Cdrt dén cdr bui

12- Cdt dén cdt pha sét (qua
cé' két hay xi mang hoa)

D =66 log(qe/\oyy)—98

Ghi chii: Cac tri s6 q, va o’,, déu duoc tinh bang T / m’.

(11.3)

Meyerhof (1956) da gidi thiéu tuong quan giira D, va q_ nhu chi ra trong bang 11.1.

Bang 11.1. Tuong quan gitra D, va g, (theo Meyerhof , 1956)

q. (kG /Cm* D, (%) Trang théi cla cit
0-20 <20 Rt x6p
20-40 20 -40 Xop

40 - 120 40 - 60 Chat trung binh
120 - 200 60 - 80 Chat
> 200 >80 Rat chat

11.7. PANH GIA CHI TIEU PO SET CUA PAT DINH BANG KET QUA CPT

Tuwong quan gitra chi tiéu do sét (I,) va sitc khang miii xuyén con (q.) duogc gidi thiéu

trong bang 11.2 duéi day.
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Bang 11.2, Tuong quan giita I, va q. (theo Szechy & Varga, 1978)

q( ( kG/ Cm™) I, Trang thai
<3 > 0,5 Trang []—'liii déo r—n—ég o
5-15 .; 1025 -0.50 Trang thi déo cing
15-30 o 0-0.25 Trang thdi ntra cing
30 - 60 L05-0 | Trang thdi cing
> 60 _ < - 0;5 - Trang thdi rdt cing

11.8. PHUONG PHAP XAC PINH TONG MO PUN BIEN DANG NO NGANG
TU DO BANG CAC KET QUA CPT

1) Pai véi cit co két binh thudmg:
‘Fuong quan gilta téng mo dun bién dang no ngang tr do (E,) va stic khang miii xuyén
con (q,) cia cat ¢6 thé duoc xdc dinh theo Robertson (1991) nhu sau:
E,~2qc (11.4)
2) D61 vai sét ¢o ket binh thudong:
E, =825(q —0y,) (11.5)
3) P01 vai cac loar dat con lai:
N 3n(l+v)(3—4v)x
16 (1-v)

0 J¢ (11.6)

Trong dé: v - hé s6 Poisson . J
11.9. CAC PHUONG PHAP XAC PINH PO BEN KHONG THOAT NUGC BANG
CAC KET QUA CPT
Phuong phidp xdc dinh do bén khong thodt nudce theo két qua CPT duogc biéu dién

bang phuong trinh sau :

S, = Ac v (11.7)
Ne¢
Trong dé: q. - stic khang mii con duge hiéu chinh cho dién tich dau miii khidc nhau;
G - 1O6ng g suat ting phi;
N - hé s6 miti con, bao gom hé sé hinh hoc va h¢ s6 d6 sau, va N. =10
cho mot xuyén tinh khéng thodt nude (vi du, Yu va cong su, 2000).
11.10. DANH GIA KHA NANG CHIU TAI BANG CAC KET QUA CPT

1) Dot voi nén cat:
Theo Meyerhof (1956), kha nang chiu tai cta dat cit duge tinh nhur sau ¢
B h

R:_ _l+ m 118
quQ( B (11.8)
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Trong d6: Q- - stic khdng mai cén trung binh fai do sau bang 1 B dudi ddy mong;
B va h - chiéu rong va chiéu sau dat moéng.
2) Boi véi nén dat dinh -
Theo Tand. Funegard va Briaut (1986), kha nang chiu tai cua dat dinh duge xdc dinh
nhu sau:
R =R, (Q¢ =6yp) +Ovp (11.9)
‘Trong do: R - hé $6 kha nang chiu tai, vaR  =0,2 - 0,6

Gyp - 1ONg (ing suat thing ding.
11.11. PANH GIA C, BANG SO LIEU TIEU TAN CPT,.

Trong phin nay. cdc phuong phip duoc gidi thiéu dé ddnh gid hé s6 co két theo
phuong ngang, C, , theo két qua thi nghiém tiéu tan dp luc nuée 16 rong duge xdc dinh
nhtr sau:

A
¢, =D V10 (11.10)
t

Trong dé: T - he s6 thai gian thay déi va T  tuong dng véi mie do ¢o k&t U (xem
bang 11.3. Muc d6 co6 két, U, duoc xac dinh trong ing véi mitc do (iéu tan dp lre nuéce
16 réng qua mite:

U=1-2"t (11.11)
u -u,
Trong dé: U - dp luc nude 16 rong tai thai gian t
U - dp luc nude 16 rdng ban dau tai thai gian t =0, va
U , - ap hue nudce tinh & trang thai can bang (wic fa, cic didu kién tinh dua
trén vi tri muc nude duéi dat): U=y, h,.
Khi U, = U, miic do c6 két biang khong, nguoc lai, néu U, = U, thi midc do c6 két 1a 100%.
4 - ban kinh cda mii con, vi a=d*/ D’ (xem hinh 11. 4).
I, - chi 6 do cing khong thoit nudc: _
1.=G/S, (11.12)
O day: G - mo dun cit cua dat;

G ax =220(K5)\/o,, (11.13)
K may = 20 (Ng)'"?

2(max) (1 114)

Ny =Cy N=0,75N (11.15)
+2

T {—1 zKO}G'\, (11.16)
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A = Dién tich 4o do ma sat
thanh pﬂa mi con
(Tiéu chuan =15,000 mm?)

Ao do ma sat thanh
cla mai con

a=d?/D?
0:=qc+Us (1-2)
fy =15+ (Us Asy — Usy) / Ag

Hinh 11.4. Minh hoa nhiing tiét dién miii con khéng bang nhau cua CPT
(theo Kulhawy & Mayne, 1990).
Ky =1-sin¢ (11.17)
S, - d6 bén khong thodt nude cua dat;
t - thoi gian tai d6 ti€n hanh do ap luc nudce 16 réng.
Chit y: Cac tri 50 C, 6 thé xdc dinh theo su thay déi ciia mitc do cd két, tuy nhién,
viéc danh gia dé'tinh toan- thiét ké can diwa trén mitc do c6 két bang 50% hay lon hon.

Bang 11.3. Hé so thoi gian hiéu chinh (T") dé phan tich so liéu tiéu tan CPT),,
(theo Teh & Houlsby, 1991)

Mitc do c6 két, Ap luc 16 réng qué T"choddthimdaté | T cho dd thim dat &
U. mtic hiéu chinh, gitra miii con , dinh mi con,
(%) (1-U) U, U
20 0,8 0,014 0,038
30 0,7 0,032 0,078
40 0,6 0,063 0,142
50 0,5 0,118 0,245
60 0.4 0,226 0,439
70 0.3 0,463 0,804
80 0,2 1,04 1,60
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Chuong 12

THI NGHIEM CAT CANH VA NEN BANG BAN NEN

12.1. THI NGHTEM CAT CANH (VST)

12.1.1. Nguyén tac chung

Thi nghiém ciit cinh (VST - Vanc Shear Test) bao gém viéc st dung bo canh quay dé
xidc dinh d6 bén cat khong thodt nude trong dat sét va bui yéu dén cing. Viéc su dung
VST chi gi¢i han cho cdc loai dat ma & dé téc dé quay ctia canh cit thap (6°/ phiit) s&
anh hudng dén do bén cat khong thoat nudc.

12.1.2. Thiét bi

Cinh cat tiéu chuén co dudng kinh (D) bang 65 mm, chiéu cao (H) bang 130 mm, va
chiéu day cinh (t) bang 2 mm. Tuy nhién, kich thudc cinh bao gom dudng kinh dao
dong tir 38 dén 92 mm, chiéu cao canh bang 76 dén 184 mm, chiéu day cdnh nam giira
1.6 dén 3,2 mm, va ching dugc ndi voi can cé duong kinh 12,7 mm. Buong kinh cin ¢6
thé dung thép cing dé han ché mic dd cong cua can trong qud trinh quay. Canh cit c6
thé 12 hinh chit nhat, hinh tam gidc kép, hay hinh tam gidc don (tttc I3, tam gidc dat &
ddy cdnh). Viéc sir dung cinh hinh tam gidc s& dé dang lap di( canh bang vat liéu cing.
Mot bo cdnh ticu biéu va tong hop nhimg (ham s6 hinh hoc duge ding dé nhan dang
canh nhu gidi thiéu trén hinh 12.1.

12.1.3. Trinh tu thi nghiém

Trinh tr thi nghiém cat cinh duge phéic thao trong ASTM D 2573. Tuy thudc vao
kieu thi¢t bi cit cinh duge sir dung ma né cé thé do duoc tuc ma sit phat sinh doc theo
can dung cu. Thiél bi do moment xoidn c¢6 thé ghi dugc luc ma sat ndy. Luc ma sit can
yéu cau phai gidm (61 mic t6i thiu va dé 1a ly do dé dung trong tinh todn dé bén cat.
Phuong phip dac trung dé tinh todn lyc ma sit cin bao gém: 1) Cdc cdn phdi dii bén khi
chiu cac g sudt gidgi han cat; hay 2) Thiét bi do luc ma sdt cdn cé khép reor. Néu thi
nghiém cdr canh diroe thie hién dieci day hé' khoan, thi do sau tinh tr ddy hé khoan dén
dinh canh nén lay bang 4 lan diomg kinh e khoan dé giam dén mitc 161 thién khd nang
xdo ron ddat.

Thi nghiém VST cin bit ddu trong vong S phiit sau khi lap dat xong thiél bi, va canh
duge quay vdi toc do 6° trén mot phiit. Thang thudng, trong khodng thai gian gilta 2 va 3
phtt s& xdy ra hién twgng pha hoai dat, va vdi khoang thai gian tuong d6i nhanh nhu vay
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s¢ bao v¢ duge nhitng dic¢u kién khong thodt nude cua dit nén, mé thii gian xay ra phi
hoai nén ¢6 thé phai mat 10 dén 15 phit trong cdc loai dat $ét rit yéu. Nén tién hanh do
moment xodn trong khoiang thoi gian 30 giay dén | phat nham muc dich danh gii duoc
dé nhay cuia dat. Dong thoi, nhiing hé théng VST hien nay ¢é thé duge dung deé do
moment xoan tic dung theo thai gian hay géc quay. Hé thang nhu vay thuomg ding co
cau truyén déng bing binh ring dé quay cdnh cit ¢é thé loai bo duoe maot 86 sai sot tiém
An cia ngudi thi nghiém vién, ma vian dam bido duge yéu cau can thiét cho thi nghi¢m

cic loai dat rat yéu.

L Tw [~
L X)\{ TR
P

Px/ T=2pL

>
.| T
|- H
M, l
N Y
bj M.
’ <+« D —»

Hinh 12.1. So do thiét bi cdt canh.
12.1.4. Nhirng tham s6 can do

Ba tham s ¢6 thé nhin duge tir thi nghicm cat cinh: 1) do bén cit khong thodt nuée
(Sy,): 2) do bén cit khong thodt nude eita mau ché bi (Sy), va 3) do nhay (S,). Do bén cat
khong thodt nude, do bén cit khong thodt nude clta miu ché bi, v do nhay s€ khac nhau
[a tuy thuoe vio lue giy cie, cling nhir tri s6 bién dang va muac do ddc lai mau.

Thi nghiém cit cdnh tai hién truong 1A mot phuong phép xdc dinh do bén cat khong
thodt nude cha cic loai dit dinh. Thong thudng, canh cit bao gom bén tdm thép mong
duoc han noi vai can quay bang thép (xem hinh 12.1 a). Pé tién hinh thi nghiém, cinh
dugce an vao dat va tic dung cdc moment xoin 1én dinh cin quay. Moment xoan dugc
tang theo timg cip cho dén khi cat duge mot tru tron dat ¢6 chiéu cao, H. va duding kinh,
D (xem hinh 12,1 b). Moment xoin 16n nhat (T) tic dung di dé cat dat Iy 1dng moment
khdng tai dinh (M), va tai didy (My) cta try dit , cong vt moment khing ¢ xung quanh
tru dit (My). Nhu vay, ta ¢o:
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T=M;+M, + M, (12.1)

D
nhung, M, =n. D. H. = S, (12.2)
M.,.zmﬁz%x%xgsu (12.3)

Gia thiet rang, su phan bd do bén cat khong thodt  hai dau cinh 1a bang nhau (tham
khao Carsol. 1948). Khi d6, ta nhan duoc,

ol

D D 2 D
T={(rDH=)+2 (" x2x2) | 8,
2 3 2
T
hay. y= 5 - (12.4)
n(D"H/2+D"/6)
Néu chi ¢o ddy canh tham gia vao viée cat dat sét, khi dé: T= Mg+ M,
Viy,
T
S, = - S (12.5)
A(D'H/2+D"/12)

12.2. THI NGHIEM NEN BANG BAN NEN (PLT)

Theo Tiéu Chuan cua Lién Bang Nga :

Nhiing thi nghiém nén inh bang ban nén (PLT- Plate Load Test) duge thuc hién tai
do sau bit ky dudi ddy hd méng va hé khoan nong (dudmg kinh bang 750 mm).

Nhu chi ra trén hinh 12.2. thiét bj bao gém kich thuy luc loai nhe dugc gan véi ban
nén tron (hay vudng). Co thé ding cdc ban nén bing bé tong c6t thép ¢6 dién tich tir
600 cim” dén 10000 cm” va chiéu day ban nén phaij dat 20 mm.

S6 cip tdi trong nén khong dige nho hon S, va s6 gia d6 lGn 8 mai cdp tai trong, AS,
khong duoc 1én hon 0,10 mm sau thdi gian nhu quy dinh trong céc Tiéu Chuin Xay
Dung hién hanh.

M6 dun t18ng bién dang (E ) ctia dat nén dudi ban nén duoc tinh nhur sau:

E():(l—\ﬂ)md-A—E (12.6)
AS

Trong dé: v - hé s6 Poisson:

o - h¢ s6 hinh hoc clia ban nén, déi véi bin nén tron, o = 0,79, va dé1 véy
ban nén vuong , o = 0,80;

d - duong kinh bin nén;

AP - 50 giatai trong;

AS - «06 gia do lun.
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s ww o OE - ’ —
Cac tri s6 cua ty s6 AS dugc xdc dinh trén doan thang AB, trong do diém A la
diém dau, va B 1a diém cudi ctia doan thang nay.
Néu AS,,, 22AS,, thi toa do clha diem A (P, ; S)), va toa do clia diém B

(P,,; S, (trong d6, P, = y h = téng ting sudt tdng phu tai ddy méng).
4,000 ‘

[+ > 1 2 3 4 5 6
l | /® |!r/® N . " . ) .

[ | bl
TITTTTTRTTTIITTITT] E TTTTITTTTT
| Y
e ? i*"@ 9 dL| 8
ln /| H f; o
g 7 4 B
7 / <l o
b 4 4 =
7 | o
) 250
|
a)

S, mm

Hinh 12.2. Thi nghiém nén ban nén duoc thuc hién duéi dday méng (a)
va do thi quan hé giita tai trong nén va do lun (b): 1 - duong cong nén, 2 - duong cong
dé tdi. Cdc s6 trong vong tron: (1) — ban nén bang kim loai hay bé téng cét thép,
(2)- kich thuy luc; (3) — ddm ngang, va (4) cdc neo.
Vi du 12.1. Thi nghiém nén tinh bang ban nén theo phuong ding
Ciéc két qua thi nghiém nén tinh bang nén theo phuong ding duoc gidi thiéu trong
bang 12.1. Gia thiét rang, dién tich ban nén vuong cimg 1a 10.000 cm?, dugc dat truc tiép
1én nén dat sét bio hoa nuéc c6 do bén nén mot truc nd ngang tu do 1a 30 kN/m’. Hay
thuc hién:
1) V& cdc duong cong quan hé giita do lin va tai trong nén?
2) Xéc dinh moé dun tong bién dang cla dat nén?
3) Tinh todn kha nang chiu tai cia méng vuéng 2,5m x 2,5m va dat sau 1,5m?

Bang 12.1. Cac két qua thi nghiém nén tinh bang ban nén

N © Ap luc nén , Téng dé lin cla ban nén Thoi gian 6n dinh lin,
) P (kN /m? S (mm) t (phuit)
1 25 0,81 90
2 50 2,03 90
3 75 3,89 120
4 100 6,30 120
5 125 9,39 120
6 150 17,98 130
7 175 26,83 180

Gia thiét h¢ s6 Poisson cta dit nén, v=0,35.
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Bai gidi:
1)Vé cde diomg cong quan hé giita do lin va tdi trong nén (xem hinh 12.3).

2) Xdc dinh mé dun téng bién dang, E,va ung sual phd hoai.

E, =(1—v2)md i};
Trong d6: v =0,35
@ = 0,80.
d =100 cm.

Do AS, =8,85cm = AS; =8,59cm 22AS, =2 (3,09 cm) =6,18 cm. Khi d6, diém A
c6 toa do A (25; 0,81), va diém B ¢6 toa dé B (100; 6,30).

Q 25 50 75 100 125 (50 175 PKNtm?

—
-

Hinh 12.3: Do thi quan hé gita d6 lin va tdi trong nén.

Viy,

AP =P, - P,= 100 kN/m* — 25 kN/m* = 75 kN/m’,

va,

AS=S,-S§,=630mm - 0,81 mm=5,49 mm = 0,549 cm.
Mo dun t6ng bién dang cia dat nén duoc tinh nhu sau:

75 k) 2
E, = [1 ~(0,35)? ](0,80) (100 cm) —Oﬂ/i =9.590 kPa = 9,59 MPa
C

3

b) Ung sudt phd hogi:

Trong trudng hgp ndy, tng suat pha hoai 11 P, = 100 kN/m®
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3) Tinh todn kha ndng chiu tai ciia mong vuong, 2,5mx 2,5m, va do sau chon mong
la I .5m:

Tri 6 P,, tuong tng véi biéu thic duéi day:

|
Pth = EY'bp'Ny

Trong do: y = 20 kN/m®, b, = kich thudc cua ban nén = 1,0 m.
Vay, ta c6: 100 kN/m’= 0,5 (20 kN/m") (1 m) N,
- N,=100/10=10
Theo bang 7.1, chiing ta sé nhan dugc tri s6 géc ma sdt trong, ¢,
©=24+ ﬂ(10~9,44) ~ 24,39°
10,88 -9,44
Theo Terzaghi, kha nang chiu tai cia méng vuong c¢é chiéu rong B = 2,5m va
D, =1,5m, la:
P=04.7v.B Ny +v.D;. N,
Véi ¢ =24,39°, tra bang 7.1 ta nhan duge cdc hé s6 kha niang chiu tai: N = 10
N, =10.
Khi d6, ta nhan duogc:
P = 0,4 (20) (2,5) (10)+ (20) (1,5) (10) = 500 kN/m"
Gia thiét, hé s6 an toan bang 2,0 thi kha nang chiu tai an toan duge tinh nhu sau:
P.ow=P/2=500/2=250kN/m’
1) Kiém n-a xem moéng cé mang diioc tdi trong ngodi bang 1500 kN hay khong?
Tit phéan 3, chi ra rang, méng vuong ¢6 canh 2,5 m c6 kha nang mang dugc tai trong
bang:
2,5% 2,5% 250 =~ 1.562,5 kN > 1.500 kN.

Do d6, méng vuong cé canh 2,5m, chén sau 1,5 m di mang dugc tai trong thiét ké.
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PHU LUC

NHONG HE SO CHUYEN BOI TU PON VI ANH QUOC

SANG DON VI QUOC TE (SI)

Nhimg don vi Quoe T& dau uén duoe s dung la:

OG0 Q00 o Mét (m)
KRGO Tu0n . . Kitogram (kg)
PRI LI o e Giay (S)
| S e Newton (N) hay Kilonewton (kN)
AP I Pascal (Pa =N /m 7)

hay kilopascal (kPa=kN /m~)

Bang gidi thiéu nhimg hé s6 chuyén dai don vi duge dung trong cuén sdch niy:

I bon vi do luong Tir dain Vl Sung don Fié s nhan H6 tra tinh nhdm nhanh
‘ Anh Quéc vi SI
Khai luong Ib kg 0453592 | 11b (k/luong) = 0.5 ke
L”; B Ib N 444822 [11Ib(Lyc)=45N
' kip kN 4,448 22 t kip (Luc ) = 4.5 kN
Luc/chiéu din Pif_ N/m 14,593 9 L[)lf = 14,5 N/m
don vi kIf kN/m 14,5939 |4 kIf = 14,5 kN/m
- - psf Pa 47,880 3 | pst =48 Pa N
| Ap lue. Tig suit ksf kPa 478803 | | ksf=48 kPa
Mo dun dan hoi psi kP4 6,894 76 [ psi =69 kPa
ksi . MPa 6,894 76 1 ksi= 6,9 MPa
inch mm 254 | in =25 mm
Chiéu di foot m 0,3048 1 ft=0,3m
- mm 304.8 | ft =300 mm
Inch.’ mni- 645,16 lin.? =650 mm °
Di¢n tich Foot - m * 0,09290304 { 1 ft?=0,09m "
Yard * m’ 0.83612736 | 1iat =084 m
Inch mm ' 16386,064 | | In "= 16,400 mm °
Thé tich Foot ° m’ 00283168 | 1ft'=0,03m"
L Yard' m- 0,764555 lyd*=0,76 m*

Ghi chit: 1 KG/em” =100 kPa =0,1 MPa

-5 -5
I nanometer =1x107"mm =1x10"m

. -3 _7
I micrometer = Ix 107" mm =1x10""m
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