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QUYET PINH
V& viéc thanh lap Hji dong danh gid dé 4n tot nghiép thac s

HIEU TRUONG
TRUONG DPAI HOC GIAO THONG VAN TAI THANH PHO HO CHI MINH

Cén etk Quyét dinh s6 66/2001/0D-TTg ngay 26/4/2001 cia Thu tuemg Chinh
phu vé viéc thanh ldp T}'mmg Pai hoe Giao théng van tdi Thanh p!w Hé Chi Minh;

Céin cik Quy ché tuyén sinh va dao tgo trinh dj thac sT ban hanh kém theo Quyét
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vén tdi Thanh pho H6 Chi Mink;
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trucmg Truong Dai hoc Giao théng van tai Thénh phé H6 Chi Minh vé viéc giao dé tai
16t nghiép doi véi ede 16p chuong trinh dao tao thac sT;

Theo dé nghj cua Vién truong Vién Péo tgo sau dai hoc.

QUYET DINH:

Diéu 1. Thanh ldp Hai d&ng dénh gia dé én tht ngh.lep thac si ngﬂnh K# thudt xay

dl,mg cong trinh giao théng (ma sé 8580205) dbi vai hoc vién Nguyen Viét Cao Tri v6i
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1. -GS. TS. Pham Huy Khang Hoi déng GSN GTVT Chu tich Hfi dbng;
2. GS. TS. Nguyén Ngoc Long Truémg PH Giao thong van tai Uy vién, phan bién;
3. PGS.TS. Trin Quang Phu Trudng PH GTVT TP.HCM Uy vién, phan bién;
4. PGS.TS. L& Hoang An Trudmg PH GTVT TP.HCM Uy vién;

5. TS. Trin Thi Quynh Nhu Truémg DH GTVT TP.HCM - Uy vién, thu ky.

Pitu 2. Quydt dinh cb hiéu luc ké tir ngay ky. Cac 6ng (bd) Vién trudmg Vién
Pio tao sau dai hoc, Tm-fmg phong Ké hoach - Tai vu va 6ng (ba) ¢ tén tai biéu 1 chiu
trach nhiém thi hanh Quyét dinh nay./. ?L

Noi nhin:

- Nhu Piéo 2;
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Pl AN TOT NGHIEP THAC Si PUQC HOAN THANH TAI
TRUGNG DAL HOC GIAO THONG VAN TAI THANH PHO HO CHI MINH

Pai dién ngudri hudmg din: TS. Mai Lyu
\'tve
Mo Lo

DE dn tit nghiép thae sT duge bio vé tai Trudmg Dai hoe Giao théng vin tai Thinh phi Hb
Chi Minh ngiy 07 thédng 6 nim 2026.

Thinh phén Hai déng dénh gid d& 4n 1bt nghiép thae T gbm:

1. GS.TS Pham Huy Khang Chii tich Hai déng;
2. GS.TS Nguyén Ngoc Long Uy vién, phan bién;
3. PGS.TS Triin Quang Phii Uy vién, phén bién;
4. PGS.TS L& Hoang An Uy vién;

5. TS. Trin Thi Quynh Nhur Uy vién, thu ky.

CHU TICH HQI PONG

GS.TS Pham Huy Khang



LOI CAM DOAN

T6i xin cam doan dé 4n thac si “Phén tich 6n dinh ciia twong ké dw wng lwc ¢é
gia cwdng tru xi ming dit” 1 cong trinh nghién ctru ctia c4 nhan t6i dudi sy huéng
dan ctia TS. Mai Lyu va TS. Nguyén Thanh Nhon. Cac sb liéu va két qua néu trong Dé
an 1a trung thuc va chua ting duoc coéng bd trong bat ky cong trinh nao khac. Cac tai
lidu va dir liéu tham khao trong Dé an déu duoc trich dan day da va chi rd ngudn gbc.

Tbi xin chiu trach nhiém vé dé tai nghién ctru cuia minh.
Tp. Ho Chi Minh, ngay 08 thing 6 ndm 2026
TAc gia Dé an tot nghiép

Nguyén Viét Cao Tri
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LOI CAM ON

Trong subt thoi gian gén 2 nam hoc tap va nghién ctru tai Truong Dai hoc Giao
Théng Van Tai Thanh Phd HO Chi Minh, nhin duoc sy hudng dan tan tinh cta quy thiy
¢ va cac diéu kién hoc tap thuan loi cia quy trudng, toi di tiép thu duoc nhiéu kién
thirc hiru ich phuc vu cho qua trinh lam viéc va nghién ctru cia minh. Pé 4n duoc hoan
thanh ngoai sy c6 ging ctia ban than toi con ¢b sy giup d& va dong gop cua nhibu ca
nhan va to chirc khac. Qua déy toi xin bay to 1ong biét on sau sic toi:

« TS. Mai Lyu va TS. Nguyén Thanh Nhon dd huéng dan, chi dao vé ¥ tudng,
ndi dung va c6 nhing 101 khuyén dung lic cho toi trong sudt qua trinh thyc hién Pé an.

* Ban giam hi¢u - Truong Pai Hoc Giao Thong Van Tai Thanh Phé Hb Chi Minh
da tao diéu kién thuén loi cho tdi theo hoc 16p cao hoc nganh k¥ thuat xay dung cong
trinh giao thong, chuyén nganh quy hoach va ky thuat giao thong.

« Quy Thay C6 tham gia giang day 16p cao hoc KC2301 nién khoa 2023-2025 da
trang bi cho t6i nhiéu kién thirc, nén tang gitip t61 hoan thanh dé an tt nghiép.

« Ban lanh dao Ban Quén 1y dy 4n va Phét trién quy dat huyén Lap Vo (cii) da
tao diéu kién cho t6i duoc theo hoc chuong trinh Sau dai hoc.

* Gia dinh, ban be da chia sé, ung ho va giup do to6i vuot qua kho khan va hoan
thanh dé 4n nay.

Mic du da c6 nhiéu ¢6 gang, nhung con han ché vé kinh nghiém va kién thtic, nén
dé 4n van ton tai nhitng sai s6t. Kinh mong Quy Thay C6 va cac ban gop y thém dé dé
an nghién ctru nay duoc hoan thién hon va c6 gié tri tham khao cho thiét ké va lua chon
giai phap xtr Iy nén trong diéu kién dat yéu.

Xin tran trong cam on!
Tp. Ho Chi Minh, ngay 08 thang 6 nam 2026
Tac gia D¢ an tot nghiép

NGUYEN VIET CAO TRi
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MO DAU
1. Tinh cép thiét cha dé tai.

Trong bbi canh ha ting giao thong ngdy cang phat trién, cac cong trinh tuong ke
giit vai tro quan trong trong viéc dam bao 6n dinh nén duong, chong sat 16 mai ta-luy
va bao v¢ cong trinh trude cac tdc dong dia chét bat 1. Tuy nhién, tai nhiéu khu vuc ¢o
nén dia chét yéu nhu dat bun, dat sét mém — dic biét & déng bé‘lng va ven bién — cac giai
phap tuong ké truyén thdng thudng gip nhiéu han ché vé kha ning chiu luc va 6n dinh
lau dai.

Tai nhiéu khu vuc nhu Pong bang song Ciru Long va ven bién mién Trung, noi cd
nén dat yéu, d6 1an cao va myc nudc ngam phirc tap, viéc thi cong tudng ké va cac cong
trinh giao thong gip rat nhiéu kho khin. Cac giai phap két hop gitra coc du tng luc
(DUL) va coc dat xi ming (CDXM) dang dugc 4p dung tai mot s6 cong trinh thuc té,
tuy nhién thiéu co sé danh gia dinh lugng dé tdi uu hoa thiét ké va giam thiéu rui ro.

Vi vay, viéc nghién ctru va phan tich mot cach c6 hé théng vé hiéu qua on dinh
ctia hé két cAu tuong ké coc DUL c¢6 gia cudng tru xi mang — dat s& gitp cung cap co
s& khoa hoc va thuc tién cho viéc ap dung hi¢u qua mo6 hinh nay trong diéu kién nén dat
yéu & Viét Nam, gop phan ning cao chit lugng va tudi tho cong trinh.

2. Muc tiéu nghién ctru cia dé tai.
2.1 Muc tiéu chung.

Danh gia hiéu qua gia cuong cua try xi ming dat di voi 6n dinh cta hé tuong ké
st dung coc du ung luc trong diéu kién nén dat yéu, trén co s& do lam ro vai tro cua
CbXM trong viéc cai thién diéu kién 1am viéc cua nén, nang cao muc do on dinh téng
thé ctia cong trinh va hd tro lua chon giai phap thiét ké hop 1y cho cong trinh giao thong.

Phan tich va danh gia su 6n dinh ctia tuong ké coc du Gmg luc trong diéu kién nén
dat yéu, trén co sé xem xét anh hudng cua tru xi mang dat duoc sir dung dé gia cudng
phan nén dudng dap bén canh tuong ké. Qua do, dé 4n nham lam rd dic trung lam viéc
ctia tudng coc du tmg luc, danh gia anh hudng cua giai phap gia cuong nén dén noi luc
trong coc va 6n dinh tong thé cta cong trinh, gop phan bd sung co sé khoa hoc cho cong
tac tinh toan, thiét ké va lua chon giai phap két cau phu hop.

Nghién ctru nham cung cép co s 1y thuyét va thuc tién hd tro ki su va nha thiét

ké trong viéc lwa chon ciu hinh két cau phu hop, gop phan nang cao hiéu qua kinh té —



k¥ thuét trong thi cong va khai thac cac cong trinh c6 yéu cau cao vé on dinh tuong chin
trong diéu kién dia chat phirc tap.
2.2 Muc tiéu cu thé.

Hé thong hoa co s6 1y thuyét lién quan dén 6n dinh tudng ke, nguyén 1y lam viéc
cua coc dy ung luc, co ché gia cuong nén béng try xi mang dat, cling nhu cac yéu td anh
huong dén 6n dinh cua hé cong trinh giao thong trén nén dat yéu.

X4y dyng mé hinh tinh toan giai tich cho coc DUL trén co s& can bang ap luc dat
chu dong va bi dong trong cac truong hop dat nén 1a dit dinh va dit roi, nham xac dinh
luc tac dong 1én coc, chiéu dai xuyén dat va noi luc trong coc. Pay 1a ndi dung cdt 16
vi coc DUL 1a bd phan chiu lyc chinh trong hé tuong ke va la dbi tuong chinh ctia phan
tich 6n dinh.

Xay dyng mé hinh phan tir hitu han bang phan mém Plaxis 2D dé mé phong ung
xur tong thé cua hé twong ké coc DUL ¢6 gia cudng nén bang CDXM dudi tac dong cia
tai trong va theo cac giai doan thi cong, tir d6 danh gia sat hon trang thai lam vi¢c ctia
hé cong trinh trong diéu kién nén dat yéu. Muc tiéu nay pht hop v6i phan mé hinh
PTHH va céc giai doan mé phong di cé trong dé an.

Phan tich anh huong ciia mot s6 tham sd ky thuat chu yéu dén su 6n dinh cta hé
cong trinh, bao gom dic trung co 1y cua dat nén, thong sb chiéu dai xuyén dat cua coc
DUL, thong s6 bd tri CDXM va diéu kién tai trong tic dung 1én cong trinh. Pay 14 myc
tiéu can thiét dé 1am rd mirc d6 chi phéi ciia tirg nhom yéu té dén su lam viéc clia tuong
ké trong cac diéu kién nghién ciru.

Tong hop, so sanh va danh gia két qua giita phuong phép giai tich va phuong phap
phan tir hitu han théng qua cac chi tiéu phan anh tryc tiép trang thai 6n dinh cua tuong
coc DUL, gém: momen 16n nhat trong coc DUL, vi tri xuét hién momen 16n nhét Zt va
hé sb an toan 6n dinh tong thé FS.

Trén co s két qua tinh toan va phén tich, danh gia hiéu qua gia cuong cia CDXM
d6i v6i hé tudong ké coc DUL, tir d6 rit ra nhan xét va co s¢ tham khao phuc vu cong
tac thiét ké, lwa chon phuong an két cdu va gia cudng nén phu hop cho cac cong trinh
giao thong trong diéu kién nén dét yéu.

3. Phwong phap nghién ciru dé tai.



3.1 Tong quan tai liéu va co sé 1y thuyét.

Pé tai tién hanh thu thap, chon loc, tong hop va phan tich céc tai liéu trong va
ngoai nudce lién quan dén: tudng ké sir dung coc du tng luc, cong nghé gia ¢b nén bang
try xi ming dt, cac yéu td anh huéng dén 6n dinh tudng ke, cac phuwong phép tinh ap
luc dit, phan tich 6n dinh cong trinh dia k¥ thudt va cac ti€u chuén, quy chuan c6 lién
quan. Muyc dich cta phuong phap nay 1a xay dung co so 1y thuyét cho dé tai, lam 1 co
ché lam viéc cta timg thanh phan trong hé két cau, dong thoi xac dinh hudng tiép can
pht hop cho phéan tinh toan va mé phong.

3.2 Phuong phap tinh toan.

*Phwong phap tinh toan giai tich.

Trén co so 1y thuyét ap luc dat va can bang luc, dé tai sir dung mo hinh giai tich
dé tinh toan ddi voi coc DUL trong céac truong hop dién hinh cta nén dit dinh va nén
dat roi. Phuong phap nay cho phép xéac dinh luc tac dong 1én coc, chiéu sau xuyén dat
va ndi lyc trong coc, qua do6 lam ro ban chit co hoc ctia bd phan chiu luc chinh trong hé
tuong ke. Viéc dung phuong phap gidi tich khong chi c6 ¥ nghia trong tinh todn ma con
tao co s dé ddi chiéu véi két qua tir mo hinh sé, tir d6 danh gia mic d6 phu hop cua
ting phuong phéap trong bai toan 6n dinh.

*Phwong phiap md phong bang phan tir hiru han.

Bén canh mo hinh giai tich, dé tai st dung phuong phap phan tir hitu han thong
qua phan mém Plaxis 2D dé mo phong sy 1am viéc tong thé cua hé tuong ké — nén dat
— CBXM. M5 hinh s6 cho phép xét dén twong tac giita két cu va nén dat, phan anh
duoc cac giai doan thi cong, qua trinh phan b6 lai ung sudt, chuyén vi va su lam viéc
ddng thoi ciia cac thanh phan trong hé cong trinh. M6 hinh PTHH duoc str dung dé danh
gid momen trong coc DUL, vi tri momen 16n nhat va hé sé an toan FS & cac giai doan
lam viéc cua cong trinh. Pay 1a phuong phap c6 y nghia dac biét trong bai todn dia k¥
thuat vi cho phép xem xét ing xir thuc té ctia hé cong trinh ddy du hon so véi cach tiép
can giai tich thuan tay.

*Phwong phap phén tich, so sinh va danh gia két qua.

Sau khi xay dung mo hinh giai tich va mé hinh phan tir hitu han, dé tai tién hanh
tong hop, so sanh va danh gia cac két qua thu duge. Cac chi tiéu chinh dung dé danh gia

bao gdm momen 16n nhat ctia coc DUL, vi tri xuat hién momen 1én nhat Zt va hé so an



toan FS. Thong qua viéc ddi chiéu giita hai phuong phap, dé tai lam rd xu hudng khac
biét ctia két qua, xem xét mirc do anh hudng cua giai phép gia cuong bang CDXM dén
6n dinh tong thé cua cong trinh, ddng thoi rat ra nhan xét phuc vu dinh hudng thiét ké.
4. Pham vi va dbi twong nghién ciru.

4.1 Pham vi nghién ctru.

Pé tai tap trung nghién clru su 6n dinh cua hé tuong ké sur dung coc du tng luc
trong diéu kién nén dat yéu c6 gia cuong bang tru xi mang dat. Trong dé, trong tAm
nghién ctru 1a sy lam viéce cua twdng coc DUL véi vai tro 1a bo phan chiu lyc chinh ctua
hé cong trinh; tru xi mang dat duoc xem 13 giai phap gia cudng nén nham cai thién diéu
kién lam viéc ctia nén dat va hd trg nang cao 6n dinh téng thé cua cong trinh. Cach xac
dinh nay phi hop véi tén dé tai, v6i nguyén 1y lam viée.

Vé noi dung, dé tai tap trung phén tich co ché 1am viéc cia hé tuong ké coc DUL
— nén dat — CDXM; danh gia anh hudng ciia mot sd yéu td chinh nhu dic trung co ly
cuia dat nén, thong s6 hinh hoc cua coc DUL, thong s6 bd tri CDXM, tai trong dép va
diéu kién muc nudc dén mirc d6 6n dinh cua cong trinh. Cac chi ti€u chinh duoc stir dung
dé danh gia la momen lén nhét trong coc DUL, vi tri xuét hién momen 16n nhét Zt va
hé s6 an toan 6n dinh téng thé FS.

Vé pham vi md hinh hoa, dé tai sir dung mé hinh phang hai chiéu trong phan mém
Plaxis 2D dé mo6 phong g xir ciia hé cong trinh trong cac giai doan thi cong va khai
thac dién hinh; dong thoi sir dung md hinh giai tich can bang ap luc dat chu dong va bi
dong dé tinh toan ndi luc trong coc DUL va ddi chiéu vai két qua phén tir htru han.

4.2 Péi twong nghién ciru.

Phén tich danh gia sy 6n dinh va hiéu qua lam viéc ctia hé két cdu tuong ké chiu
tai trong dat dap, tai trong giao thong va cac yéu to moi truong tac dong 1én cong trinh.

Nghién ctiru huéng dén viéc khao sat cac yéu t6 ki thuat anh hudng truc tiép dén
dd 6n dinh, bao gém thong s6 hinh hoc cta két cau (chiéu dai, duong kinh coc, bd tri va
khodng cach céc tru xi mang dat, chiéu dai coc DUL), dic tinh co 1y cua dat nén va vat
lidu sir dung, ciing nhu cac thong sb Gmg sudt va chuyén vi ctua hé két cdu khi chiu tac
dong tir cc t6 hop tai trong dién hinh trong thyc té thi cong va khai thac cong trinh.

5. Y nghia khoa hoc va thyec tién ciia dé tai.



Viéc phan tich va danh gia 6n dinh cua hé tuong ke s dung coc du Ung luc két
hop véi gia cudng nén bang tru xi ming dt giup xac dinh duge mic d6 an toan va kha
nang chiu lyc cua cong trinh trong cac diéu kién dija chat khac nhau.

Tir d6, giup phong tranh céc sy ¢b nhu sut lan, trurgt mai hodc phéa hoai cong trinh,
dam bao tudi tho va hiéu qua khai thac.

6. Bo cuc ciia dé an tot nghiép.
Bé cuc cua dé an “Phdn tich on dinh cia tuwong ke du vung luc co gia cuong tru xi
mdng dat” bao gdm cac phan sau:
MO DAU
CHUONG 1. TONG QUAN VE TUONG KE DU UNG LUC VA TRU XI
MANG PAT

CHUONG 2. NGHIEN CU'U CUA HE TUONG KE DU UNG LUC VA CQC
PAT XI MANG GIA CUONG PHAN NEN PUONG

CHUONG 3. TINH TOAN VA DANH GIA GIUA MO HINH GIAI TiCH
VA MO HINH PHAN TU HU'U HAN

KET LUAN VA KIEN NGHI



CHUONG 1. TONG QUAN VE TUONG KE DU UNG LUC VA TRU XI
MANG DAT
1.1. Giéi thiéu chung.

Trong nhitng nim gan day, cung vdi li lut, bio 1dc, sat 10 bd song dang 1a mot van
dé 16n bure xtc ¢ khu vuc Dong bing séng Ctru Long. Sat 16 bd séng 1a mot quy luat tu
nhién nhung gay thiét hai nang né cho cic hoat dong dan sinh kinh té ving ven song
nhu mét dit néng nghiép, hu hong nha cira, chét ngudi, tham chi c6 thé huy hoai toan
bd mdt khu dan cu, do thi.

Tuong ké DUL 1a mot trong nhitng giai phap duoc sir dung kha phd bién trong xay
dung cac cong trinh bao vé b, chong sat 16 va bao vé két cau ha tang giao thong, thuy
loi. Pbi v6i cong trinh giao thong dudng bo, giai phap ndy duoc 4p dung nham gitr 6n
dinh nén duong va han ché nguy co sat 16 mai taluy. Tuy nhién, trong diéu kién nén dat
yéu va muc nuoc ngém cao, khi chi str dung tuong ke coc du ung luc, cong trinh van co
thé phat sinh mdt sb bat loi trong qua trinh lam viéc, nhu lam giam muc do 6n dinh cua
khéi nén dudng dip phia sau tuong, kho kiém soat dong tham tir dudi day cong trinh
1én va co thé xuét hién hién tuong tham, ro ri nudc.

Hién nay trén thé gi6i cling nhu & nude ta dé xir Iy nén dat yéu co rat nhiéu phuong
phap khac nhau, trong d6 c6 phuong phap tron sau (Deep Mixing Method — DMM) hay
con goi 1a bién phap sir dung coc dat xi mang (CPXM) da va dang dugc ap dung rong
rdi trong xdy dung cac cong trinh nha cao ting, giao thong, thity loi... Thuc té cho thiy,
khi str dung CDXM bén canh nhitng van dé vé quy trinh va kiém soat chat luong thi
cong, thi vin dé tinh toan thiét ké CDXM dit ra nhirng yéu cu can phai giai quyét [1].

Véi mong mudn nang cao chat luong cong tac gia cd nén dat yéu va khic phuc sat
16 dudng bo séng, b bién, phwong phap coc dat xi ming két hop véi tudong ke bé tong
cot thép da duoc du nhap va 4p dung vao nudc ta. Do d6 ¢6 nhidu vu diém ndi bat va
dic biét 1a phu hop véi diéu kién ty nhién cua Viét Nam, nén phuong phap nay da khac

phuc duoc nhitng han ché cua phuong phap khac.



Hinh 1.1. Dy an tuyén kénh Tham Lwong — Bén Cat — Rach Nuérc.

Nguén:https://nhandan.vn/anh-thanh-pho-ho-chi-minh-cong-nhan-doi-nang-thi-
cong-du-an-hon-8000-ty-dong-post806434.html

Hinh 1.2 Ké chdng sat 16 bing coc van DUL.

Nguon:https://www.phanvu.vn/linh-vuc-kinh-doanh/cu-van-be-tong-cot-thep-

1/cu-van-cho-de-ke-chong-sat-lo



Hinh 1.3. Gia ¢6 nén dat yéu b%mg CbXM.

Nguon:https://vattucongtrinh.net/xu-ly-nen-dat-yeu-bang-coc-xi-mang-dat-giai-

phap-vung-chai-cho-moi-cong-trinh.html

i — i
Hinh 1.4. Gia ¢ nén dit yéu bing CPXM.
Nguon: https://dongthangvu.com/vn/cong-nghe/thi-cong-coc-xi-mang-dat.html
1.2. Nguyén nhén giy ra sat 1& cac cong trinh giao thong.
Sat 16 va mét 6n dinh cong trinh giao théng 13 két qua tong hop cuia nhiéu yéu to
tw nhién va nhan sinh. Vé mat ty nhién, cac nguyén nhan chu yéu g@)m mua lon kéo dai,

1 lut, dong chay gay x6i chan cong trinh, nén dat yéu, bién dong muc nude va sy thay



ddi diéu kién thuy vin theo mua. Cac yéu t6 ndy 1am giam strc khang cit cua dat, giy
mét 6n dinh mai déc, taluy va nén duong.Bén canh do, cac tic dong do con nguodi nhu
thi cong khong bao dam ky thuét, san lap va dao x6i khong hop 1y, hé thong thoat nude
kém, phuong tién qua tai, khai thac tai nguyén qua mirc hoic thay doi dia hinh tu nhién
cling gop phan 1am gia ting nguy co sat 16. Vi vay, khi lya chon giai phap bao vé cong
trinh giao thong trén nén dat yéu can xem xét dong thoi ca diéu kién dia chét — thuy van
va anh huong cua tai trong, thi cong, khai thac thuc té.

Tir cac phan tich trén ¢ thé thay, sat 1& cong trinh giao thong 1a két qua tong hop
ctia nhiéu yéu t6 ty nhién va nhan sinh. Do dé, viéc lya chon giai phap cong trinh phai
xét dén dﬁy du diéu kién dia cht, thuy van, tai trong khai thac va anh huong cua hoat
dong con ngudi. Pay 1a co s dé xem xét cac giai phap c6 kha nang thich Gng tot hon

v6i nén dat yéu, trong dé c6 tudng ké DUL két hop CDXM.

Hinh 1.5 Sat 16 dwong bo.

Nguon: Anh chup thye té
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Hinh 1.6. Sat 16 dwdng bo.

Nguon: Anh chup thie té
1.3. Cac yéu t6 anh hwéng dén 6n dinh twong ké coc DUL.

On dinh cua tudng ke chiu su chi phdi cta nhiéu yéu t6 khac nhau, trong d6 trudc
hét phai ké dén tai trong dat dap phia sau tuong. Py 4 tai trong chinh lam gia ting ap
luc dat tac dung Ién tuong ke, anh hudng truc tiép dén noi luc trong két cau, chuyén vi
clia tudng va muc d6 6n dinh chung cta cong trinh. Ngoai ra, tai trong nudc, bao gdm
ap lyc thily tinh va anh hudng cta dong thim, ciing 14 yéu t6 can duoc xét dén ddi véi
cac cong trinh bd tri trong diéu kién ven song, ven bién hoic gin hd chira, do ¢6 thé 1am
thay d6i trang thai ing suat trong nén dét, 1am giam sirc khang cit va bat loi cho 6n dinh
cua cong trinh.

Tiép theo 1a diéu kién dia chit va cac tinh chit co 1y cua d4t nén. Loai dat, do chat,
d6 déo, kha nang thoat nudc, do bén va mirc do déng nhét cua nén dat anh huong truc
tiép dén do on dinh cua tudng. Nén dat yéu hoic khong dong nhat thuong 1am phan bd
ndi lyc khong déu, tang nguy co lun 1&ch, truot hodc bién dang bat 1oi. Day la yéu td dac
biét quan trong ddi v6i cong trinh nghién ctru trong dé an vi dbi twong xét dén 1a nén dat
yéu co gia cuong bang COXM.

Ngoai ra, tai trong giao thong va cac tai trong dong ciing 1a yéu t6 dang chu y. Khi

cong trinh nam gan duong giao thong hoic khu vyc d6 thi, tai trong do phuong tién va
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dao dong dong luc co6 thé 1am gia ting Ung suat, ting chuyén vi va anh hudng dén 6n
dinh cua tuong ké néu khong dugc tinh toan day du. Nhu vy, on dinh cia tudng ke 1a
két qua tong hop cua ap luc dit do khdi dip phia sau tuong, diéu kién dia chét va tai
trong khai thac, do d6 can dugc xem xét theo mo hinh téng thé.
1.4. Tinh hinh nghién ciru vé cong nghé twong ké DUL két hgp CPXM dé gia ¢
nén duwong.
1.4.1. Tuong ke DUL

Vi cong nghé thi cong truyén thdng, khi xay dung bd ke bao vé b song ngudi ta
dung nhiéu loai két cdu khac nhau nhu: ké bang da lat, tuong bé tong trong luc, tuong
bé tong cot thép ...va co thé dung voi nhidu dang dia hinh va dia chat khac nhau.Tuy
nhién, viéc str dung cac két cau loai ndy ngudi ta chua xét k§ dén gia thanh va hiéu qua
cta ting loai. Néu xét tong quan vé bd song ¢ Viét Nam thi ving mién nai bo song
thudng gip nén da ran chac; ving dong bang va khu d6 thi ving dong bang, bd song
thudng c6 dia chat thuong 1a dat yéu. Van dé dat ra 1a ving bd séng ¢ khu do thi ving
d6ng bang gia c6 bang cac két cau truyén thong c6 phi hop khong? Trong khi d6 ¢ ving
nay thuong dia chit 1 nén dat yéu, gia dat dat, gia dén bu nhiéu; tap két vat liéu va bd
tri mat bang thi cong kho khan. Vi vay, mot trong nhitng giai phap phu hop d6 1a ung
dung két cau ctr bé tong du tng luc két hop véi neo ¢ dau ctr dé bao vé bo trén nhiing
doan séng nay. Khi sir dung két ciu cir bé tong du Gmg luc s& c6 nhiéu hiéu qua rd rét
nhu: Chiu dugc tai trong ngang 16n hon két cau bé tong thong thudng nén tan dung hét
kha nang lam vi¢c chiu kéo cua et thép va chiu nén cua bé tong, gidm dugc rat nhiéu
trong lugng vat tu cho cong trinh (so v&i cong nghé truyén thong). Tudi tho cong trinh
dugc nang cao 1én do man cur dy ung luc duogc ché tao tur nhirng vat li¢u cuong do cao,
thép dugc chdng ri, chéng dn mon, khong bi dxy hod trong mdi truong nude min va
nude phén, tao do thong thuy 16n, thi cong dé dang chinh xéac, khong can mit bang rong,
murc do dén bu do viée giai phong mit bang it. Nhitng doan song di qua cac khu dan cu
d6 thi chi can ding xa lan va cau vira chuyén chd ciu kién vira ép coc 1a thi cong duoc,
do d6 thoi gian thi cong nhanh it gdy anh huéng dén sinh hoat va cudc sdng cta ngudi
dan khu vuc xay dung cong trinh. Mat khac c6 tinh m§ quan cao khi str dung & két cau

ndi trén mat dat [8].



12

Hinh 1.7. Coc van DUL

Nguon:https://www.phanvu.vn/linh-vuc-kinh-doanh/cu-van-be-tong-cot-thep-

1/cu-van-be-tong-cot-thep-2

Hinh 1.8. Coc van DUL

Nguon:https://danhgiathuonghieu.vn/bang-bao-gia-cu-van-be-tong-du-ung-luc-
va-3-cong-ty-uy-tin/
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Hinh 1.9. Ban vé dién hinh coc van DUL

Nguon: Catalogue coc vin bé téng dw iing liec ciia Cong ty Beton6

1.4.2. Céng nghé gia co nén dit yéu bang CDXM.
a) Khai niém.

CDPXM la giai phap xir Iy nén dat yéu bang cach tron dét tai chd véi xi mang dé
tao thanh vt liéu dat - xi mang cd cuong do va do cting cao hon nén dit ban dau. bay
1a giai phap xir Iy nén tai chd, c6 hiéu qua rd rét trong viée cai thién kha nang chiu tai
va han ché bién dang ctia nén dat yéu.

b) Pham vi ung dung

Ung dung rong rai trong nhiéu trudng hop nhu: On dinh giam lin dudng bd, 6n
dinh dé cao, mo cau, thanh hd ddo, giam anh huéng tir cac cong trinh lan cén, chong
nang day ho dao, chéng chuyén dich ngang ctia mong coc, bén cang, dé bién.....

¢) Uu diém ciia CDXM

Thi cong nhanh, k¥ thut thi cong khong phirc tap, khong c6 yéu t6 i ro cao. Tiét

kiém thoi gian thi cong dén 50% do khong phai chd dic coc va dat du cudng d6. Toc

d6 thi cong coc rat nhanh.
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Hi¢u qua kinh té cao. Gia thanh ha hon nhiéu so véi phuong an coc dong, dac biét
trong tinh hinh gid vat li€u leo thang nhu hién nay.

R4t thich hop cho cong tac xir 1y nén, xir Iy méng cho cac cong trinh & cac khu vuc
nén dét yéu nhu bii boi, ven song, ven bién.

Thi cong dugc trong diéu kién mat béng chat hep, mat béng ngap nudc.

Kha ning xt 1y siu (c6 thé dén 50m).

Dia chat nén 1a cat rat phi hop vé6i cong nghé gia ¢b xi mang, do tin cay cao.

Bién dang nén dit gia cd rat nho vi vy giam thiéu anh hudng cua lun dbi véi cac
cong trinh 1an can, tang sirc khang cat 6n dinh nén méng cong trinh.

D& dang diéu chinh cuong do bang cach diéu chinh ham luong xi mang khi thi
cong.

D@ dang quan 1y chét luong thi cong.

Han ché 6 nhiém.

(a) (b) (c)

Hinh 1.10. C4c kiéu b6 tri CDXM: a) Tam gidc, b) Diy, ¢) O vuéng.
Nguon: TCVN 9906-2014.
1.4.3. Két hop coc DUL va CDXM dé bdo vé két cau dwong bé.

Trong nhitng nim gan day, viéc xdy dung nang cp cai tao co so ha tang 13 van dé
hét strc can thiét phuc vu cho nhu cau phat trién kinh té x4 hoi cua dat nudc, dic biét 1a
v6i1 cac khu vuc gﬁn bo song, bo bién, noi c6 nén kinh té phat trién rat nhanh. Nhirng
khong gian d6 thi xanh, sach dep, két hop voi nhimng gié tri bao ton cil va méi, co sy lién
két trén bo, dudi thuy, 1a sy dot phd manh mé, can thém cho nhirng khu vuc gﬁn bo song

bo bién.
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Khu vuc ven bo séng bo bién thuong cé dia hinh twong dbi phuc tap, dién bién
dong chay kho biét trude, dic biét 1a khi 1 1én cao dong chay manh 1am cho dit hai bén
bo bi sat 16 anh hudng td1 sinh mang va tai san ctia nguoi dan.

Tir true dén nay, cac cong trinh xdy dung ké bao vé bo séng va cac khu d6 thi
thuong Gmg dung cong nghé truyén thdng 1 két cdu tuong chin bé tong cdt thép nim
trén h¢ coc chiu luc, hay két cau ban chin nim phia sau h¢ coc, cac dang két cau nay da
mg dung hau hét cc cong trinh ké ¢ Viét Nam.

Véi viée 4p dung cong nghé tuong ké dy tmg luc két hop coc xi ming dat gitp tin
dung t6i da cac vu diém cua 2 phuong phap nay dé gitp bao vé két cau dudng bd 6n
dinh 1au dai. Mot s6 cong trinh cu thé ¢ Viét Nam da va dang 4p dung cong nghé nay
nhu: Giai phap tuong ké trén hé coc bé tong cbt thép dé on dinh b ké song, nhu nghién
ctru tai song C6 Chién ¢ thanh phd Vinh Long, Ké chdng sat 16 khu dan cu va dudng
Vanh dai Nam Dong Ho, thanh ph6 Ha Tién, tinh Kién Giang.

1.5. Két luan chuong 1.

Chuong 1 d3 tong quan cac van dé 1y luan va thyc tién lién quan dén tuong ké coc
du tng luc va giai phap gia cudng nén bang try xi mang dat trong diéu kién nén dat yéu.
Noi dung chuong da 1am rd bdi canh sat 10, cdc nguyén nhan giy mét on dinh cong trinh
giao thong, dong thoi chi ra cac nhém yéu té chinh anh huéng dén su lam viéc cua hé
tuong ké coc DUL.Trén co sé tong quan vé tuong ké DUL, cong nghé CBDXM va xu
huéng két hop hai giai phap trong thuc té, c6 thé thdy day 1a huéng xt 1y phu hop dbi
v6i cong trinh giao thong xdy dung trén nén dit yéu. Tuy nhién, viéc danh gia dinh
luong hi¢u qua cua CbXM ddi voi 6n dinh cua hé tuong ke coc DUL van can dugc
nghién ciru cy thé hon bang mé hinh giai tich va mo hinh phan tir hitu han. Pay chinh

la co sé dé trién khai cac ndi dung nghién ctru ¢ cac chuong ti€p theo.
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CHUONG 2. NGHIEN CUU CUA HE TUONG KE DU UNG LUC VA CQC
PAT XI MANG GIA CUONG PHAN NEN PUONG

2.1. Phwong phap tinh toan theo quan diém hé Iam viéc nhw nén twong dwong

theo TCVN 9906-2014.

Nén dat gia c6 duoc xem 13 mot hé (dat — CBDXM — dét). Khi tinh ta quy doi hé
nay thanh mot hé nén twong duong c6 cac dic trung co 1y phu thudc vao dic trung co
1y cua dat — CDXM va dang bé tri CDXM.

Pa =dp * P, +(1_ap)x(ps

C,=a,xC,+(1-a,)xC,

E,=a,xE, +(l—ap)xES

Ya=0a,%7, +(1—ap)><7/s

Trong do:

- 0,;C;7.4:E,, 14 chi tiéu tuong duong ciia hdn hop dat nén sau gia co.

- ¢,;C.;7,;E, 1a ddc tinh co ly cta 16p dat nén tw nhién.

-9,,Cy 5 E, la chi ti€u co 1y cua vat liéu xi mang dat gia co.
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2.2. Tinh toan thiét ké coc DUL.

2.2.1. Tinh todn theo mé hinh gidi tich can bang ap lwc chii déng va bi dong (truong

hop dat neén la dat dinh).
[ Eal B
MN CAT DAP MN CAT DAP MN_ phifp PAT ROI
—— pleR

: T rip & ~— R o

CPDPB ||[CAT DAP CPPB |[CAT PAP CDPBB | pa3 |pad

—— ——
coc CoC ~ |
DUL CDXM DUL CDXM Sl L PAT DINH
% i
1 1 Ppl| Pas
0 F

Hinh 2.1. So d6 giai tich cin bang ap lwc chi dong va bi dong ddi véi trwong hop

a) Théng sé ban dau.

*Mo ta tuwong.

dat nén 1a dat dinh.

Chiéu cao dit dip sau lung tudng chan tinh tir diy bén dén mat dat (H) (m).
Cao do mat nudc (MN) (m).

Chiéu cao myc nudc tinh toan cho tudng chan (Hn) (m).

Khoang cach gitra cac coc ding (L) (m).

Chiéu rong coc dimg (B) (m).
“Hé s6 ap lwe dat [6].

Theo sach Co hoc dat R.Whitlow — tap 2.

K, =tan’ (450 —%)

K, = tan’ (450 +%)

Trong do6 @ la goc ma sat cua 16p dat.
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b) Xac dinh luc tac dong lén coc.
F, =k, qugXLXULL(N/m)
E,=P,*(H-H,) (N)

H+H,

P ()

1212 :kal ngij/sl X(H-I_]n)(N/m)

H, =1+

B =3 Bax(H-H,)(N)

H,=t+

H+2H
+(m)

P, :Pa1+Paz(N/m)

E3:P0¢3XH;1(N)

a

H, =1+ 22 (m)

P4 :kal XgXLXJ/SI—anHanaS(N/m)

a

E4:§XB;4XHn(N)

a

H, =t+1§” (m)

P =gxBx max[(Q-i-?/nX(H—Hn)"‘]xkaz2><Su2 kazj;o (N/m)
ysl—anH

n

Ea5=Pa5xt(N)

Pp1=2><BXgXS"2,X\/E(N/m)
1—tan S

E, =P, xt(N)

s =5(m)
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¢) Xdc dinh chiéu dai xuyén dat ciia coc DUL.
Phuong trinh cn bang moment tai diém O
E,xH +E,xH,+E;xH,+E xH,+E xH;—E xH;=0
Giai phuong trinh tim t s& ra duoc chiéu dai xuyén dit cua coc t (m)
d) Xdc dinh noi luc trong coc DUL.
*2=0>H-H,

P
0, =Py xz———2_xz;

QH—H,, =—E,—-E,;

2@7—Hﬁg1<@
P

a2

0. =O=>(ﬁxz+3ﬂsz:0:>z1 =0;z, =—
1 P

M =+ fa

* 6(H-H))

1
><zt3+§><17;1><z[2

*2=H-H —>H

0. =~E,~E,=Py(z~(H~H,))~5 P (z=(H~1,))’;

n

QH = _Eal _Ea2 _Ea3 _Ea4;

0 <0=
Tim z khi Q=0 , phuwong trinh ¢6 dang: Az> + Bz + C = 0;
1 1
:_2—]_InPa422+[ana4(H_Hn)_Pa?ij_'_Rﬁ(H_Hn)
1

_Z—IJnPa4(H Hn)})a4(H_Hn)2_Eal_Ea2

1 1
A:_Z—I—In a4> B:H_naél(H_Hn)_Pzﬁ;

1

C:Pa3(H_Hn)_2—I‘[n[—Z4(H Hn)z_Eal —Ep;
R G A B IR )
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*z2=H —> H+t

Q. =F,(z-H)=Ps(z-H)=E,~E,,~E;~E,;

Opo =Ly —Ep—E—E —Es+E,;

Tim z; khi Q=0 , phuong trinh c6 dang: Az*> + Bz+ C = 0;
O.=(P,~Ps)z+PsH ~E, ~E,, ~E;~E,, ~ P, H;
A=P,-Fs; B=F,H-E,-E,-E,-FE, —P H,
_-B E +E,+E +E, +I;IH—R,5H.

zZ =

t A f;l_Ps ’

- 2(H-H
M. =Ea1(z—H 2H”)+Ea2[z—¥]+Ea3(zt —H+[_§”j

2 2
+Ea4(z,—ztl+ﬂ)+10a5 (z.-H) —Pl(zf_H)
3 2 "

2.2.2. Tinh todn theo mé hinh gidi tich can bang dp lwc chi déng va bi dong (truong
hop dat nén la dat roi).

- i - i —

| Eal -
T ) o ) o
| MN CAT DAP MN CAT BAP L MN  py l;;\f PAT ROI
_ i _ —— PRl _
=) . g . g - = Eat
= | cppB |[CATPAP T | cPBB ([CATPAP ™ CPDB | px |past
- i “PP0 | Pad |Pa
—_——
coc coc —
—_—t— o ]
DUL CHXM DUL CHXM == | DAT RO
- - - Ea il e
Epl \ Eab "
/ \ I
~ )
T T
e | 1 I N Ppl [Pas| Pa6 | |

0 F
Hinh 2.2. So' d6 gidi tich cAn bing 4p lwc chit dong va bi dong doi véi truwong hop
dat nén la dat roi.
a) Théng sé ban dau.
*Mo ta twong.

Chiéu cao dat dap sau lung tudng chan tinh tir diy bén dén mat dat (H) (m).
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Cao do mat nudc (MN) (m).

Chiéu cao myc nudc tinh toan cho tudng chin (Hn) (m).
Khoang cach gitta cac coc dung (L) (m).

Chiéu rong coc dimg (B) (m).

*H¢ sb ap luc dat.

Theo sach Co hoc dat R.Whitlow — tap 2 [6].

K, =tan’ (450 —fj
2

— 2 o, P
K, = tan (45 +E)

Trong d6 ? 1a goc ma sat cua 16p dat.
*Hé s6 chiét giam R [7].
Theo TCVN 11823-2017, phan 3, ta co:

H/3

Hinh 2.3. Chi gidi theo Coulomb vé ap e dit.
Xac dinh cac hé sé trong hinh Hinh 2.3. Cha giai theo Coulomb vé ap luc dat. |
sau d6 tra bang 20, phan 3, TCVN 11823-2017,duoc hé s6 chiét giam R.
b) Xac dinh lyc tac dong lén coc.

P1:ka1qungx77LL(N/m)

E, =P, X(H'Hn) (N)

H+H,

B ()

£y =k, XgXLX)/S]X(H—Hn)(N/m)

H =t+
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B =3 Bax(H-H,)(N)

+
1, =i 20,

(m)
F;=F, +PH2(N/I7’I)

Ea3 :Pa3 ><1171(]\[)

H, =1+ 22 (m)

P4 :kaj XgXLXJ/SI—dn ><f[n Xnas(N/m)

E, :§XPM ><Hn(N)

H4=t+z”(m)

P —gxBx max[(qmlx(H—Hnijkaz—szUZ kazj;o (N/m)
7/sl—d11XH

n

E5=Pa5><t(N)

a

Pa6=ngx[max(7/52_dn xtxk,, —2xSuz\/E);0}(N/m)

E :%Pm Xt(N)

H,=%(m)
Pplzng(kp2 XRxy, 4 xl+2xSH2\/E)(N/m)
1
Ep1=EPpI><t(N)
t
7 =§(m)

c) Xac dinh chiéu dai xuyén dat cua coc.

Phuong trinh cdn bang moment tai diém O
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E,xH+E,xH,+E ;xH,+E, ,xH,+E xH,—E, xH,=0
Giai phuong trinh tim t s& ra duoc chiéu dai xuyén dat cta coc t
d) Xac dinh ngi lyc trong coc.

*2=0>H-H,

P
QZ :—BIIXZ—2(H+_2]{)XZZ;

n
QH—Hn = _Eal _EaZ;

0. :O:>(ﬁxz+}’al}u:0:>z1 =0;z, =—
:l a2
Y 6(H-H,)

3 2
Xz, +§><Pal><zt

*z=H-H —>H
1
0. =, Ey=Pa(=(H 1) 53 Pa=~( - 1)

QH = _Eal _Ea2 _Ea3 _Ea4;
0 <0=
Tim z khi Q=0 , phuwong trinh ¢6 dang: Az> + Bz + C = 0;

1 1
:_2—[_[,16422 +(FQ4(H_H11)_Pa3jZ+BI3(H_Hn)

1
2H

1 1
A==g R B=gr Ry(H-H,)-Fs

n

(H_Hn)})a4(H_Hn)2 _Eal _E

a2

n

€=y (=)~ P~ 1,) B, - .

n

M.=E (Z—H_an]+Ea2[2_2(%ﬂj+%(z‘(1{‘1{"))2

z — “al

+6—11L[nPa4(z—(H—H )Y
*z=H —>H+t

0 =T2 8 (z Y - Pox(z - H) - By~ E= By~ Eu
Qe =B =B = Epy —Epy —Euis —E gt E5
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Tim z khi Q=0 , phuong trinh c6 dang: Az*> + Bz + C = 0;

P,-P P, -P P, -P
QZ:szz—(uxHuﬁastﬁuxfﬁ+13,5><H—Ea1

2f t 2xt
_EaZ _Ea3 _Ea4;
A:P’“_P"é-B— P’”_P"(’xH+P ;
2t t <)
Pl_Pa6 2
=L “xH’+P.xH-E,-E,-E,-E,;
2xt
_ 20H-H
Mzt:Eal Z—H Hn +Ea2 Z_u +Ea3 Zz_H+Hn
2 3 2
_HYV ~HY —HY
+Ea4(2,—H+Hnj+Pas Cael) + B G _Pl(Zt )
3 2 6t oot

2.3. M6 hinh phén tich phin tir hiru han.
2.3.1. Phan mém Plaxis V2024.2.2D.

Plaxis 12 chuwong trinh tinh dwgc xay dung theo phwong phap phan tir hiru han duoc
ra doi 1an dau tién vao nam 1987 boi GS. Brinkgreve (Trudng Pai hoc cong nghé Delff
—Ha Lan). Phan mém plaxis V2024.2 nam trong bd mod dun cua Plaxis dugc xem la mdt
trong nhimg chuong trinh c¢6 tinh chuyén dung nhat va chira dung dy du nhat nhiing
bai toan dia k¥ thuat thudng gip trong thuc té, chwong trinh tinh ndy duoc danh gia 1a
c6 giao dién don gian va than thién, né cho phép tinh toan cac bai toan don gian dén
phirc tap v6i két qua c6 thé xuat ra mot cach chi tiét va do chinh xac cao nén duge nhiéu
nude trén thé gid1 va Viét Nam tin dung cho cac bai toan dia ky thuat [10].

a) Cdc tinh ndng chii yéu ciia phan mém Plaxis V2024.2 2D.
Mo dun Plaxis V2024.2 gdm c6 3 cira s6 chinh:
+ Plaxis Input: Ctra ) nay cho phép xac dinh dugc cac s6 liéu hinh hoc 2 chiéu,

xac dinh diéu kién bién.
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tHL < & o=
P [ import geometry - a %
Salection explorer Object types Prevew
L]
8 Lines (355)
B Potycurves (0)
s
Seaing
B Keep original aspect ratic
Scale x 1.000
Madel explorer Scale y 1

Offect to gobal coordnates
Minimum of imported madel boundaries O e

Relstve offset absohte offset
0.000 2 x %0
y 000 (4 y 20

Reduce pont density of polyines and polygons

Vg zaton

{8 show internal vertices.

23765 _gotostructures

Command

Hinh 2.4. Giao dién cua Plaxis Input V2024.2.2D

+ Plaxis Calculations: Cira s6 nay s€ tinh toan, va xac dinh cac giai doan tinh toan.

+ Plaxis Calculation results: Cira s6 nay hd trg viéc xuét cac két qua.

Plaxis V2024.2 cung cap gan nhu day du cac mo hinh quan hé cha yéu cua céac vat
li¢u trong dia k¥ thuat:

+ Mb hinh quan hé tuyén tinh cta vat liéu bé tong.

+ M6 hinh Mohr — Coulomb: Py 13 mé hinh gan ding vé méi quan hé cua dit,
gdm 5 thong s6: Mo dun dan hdi (E), hé s6 Poisson (V), luc dinh (c), goc ndi ma sat (
?), va goc truong nd (V)

+ M6 hinh dat cting: La m6 hinh dan hoi déo loai hyperbolic. M6 hinh duoc st
dung cho nhiéu loai vat liéu nhu cét, soi va 16p dat cb két bén trén dat sét.

+ M6 hinh dat mém: La loai mé hinh dat sét (cam -clay) dugc dung nhiéu trong
cac loai dat mém nhu loai dat sét c6 két va than bun.

+ MBS hinh tir bién cta dat mém: M6 hinh dé mé phong quan hé phu thudc giita

thoi gian va dat mém.
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[ pLAXIS 2D Uttimate: DE0BS170.p2d:
Fil tions Expert Help
VEHGIC ™R QP e al P

Soil - Stctures

e Edit Phases on

000

Phases explorer 000 e =
Y 5 Active tasks
% % B E DR =
@ It phase [rieaPhase] = _—
(p Thicing COM Phase_1] il )
() Thicéing coc DUL [Phase_2| 0 | o P Frose 5]
(D cétidst Phase 3] i|= Kemel nformaton
() Khai thic Phase_4] 1|y Strtme  LSR2IPM
0 FS [Phase_S] I ) Memory used  ~233MB
~ Totsl t the end of
] :M mtphers 3 :;:vm:m:m
5 ot e e
- = M g LO0D | DMy,
™ 1.000 F
et x
| Doy 000 | F,
| ™y 1000 | Stfiness
Mge 0.000 | Tme
Dyn. tme
| Iteration process of curent step.
| Currentstep 1| Max siep 200 | Bement 2095
Wodel eplorer (Fore.5) . | Tteraion 5 | Max. iterations 60 | Decompostion 100%
& Atwbutes lorary s Global error 20463 | Tolerance 0.01000 | Cakc. tme 2
¥ @) Geomeny |
& @] Pates B Plastic ponts in current step
© @ nterfaces | Pastcstessponts 2277 | Inacarate 646 | Toerated 28
& @] une loads T | Plastcinterface points 39 | Inacarste 20 | Tolerated 7
¥ O[] Groundwater flow BCs |
oy T
o @ so | Tenson ponts 5420 | CapMardpoints 0 | Tension and apex o

& @)[E) Model conditans b |
Coordinates (-38.89 -1
Command line [3, vewlog 2 Pause % st
Sesson  Model hstory
Ho equivelent geometrid
2378 _gotostages Mmze Laskruming

2379> _view Phases

23885 _set Phase_S.ShouldCalculate True
Phase_5.shouldcalculate: True

Command

Hinh 2.5. Giao di¢n cta Plaxis calculation V2024.2.2D

| PLAXIS 2D Utimate Output - [DB00S170 - Calculation results, FS [Phase_S] (5/234), Deformed mesh [uf]
| File View Project Geometry Mesh Deformations Stresses Tools Options Expet Window Help

ElosR@ B o|da A A B 4| o S sPeesong “H
R | -56.00 -48.00 ~40.00 -32.00 ~24.00 -16.00 .00 0.00 8.00 16.00
e 1 L 1 L 1 1 1 L 1 1 1 L 1 1 1 Il 1
% @)~ Geometry 4

= @ Q) (] User water levels =
0] & @ s E
@) Interfaces 0.0
B 5 nelosds ]
S © @Sk 3
B QE waleroate = Av%"l <
7 B O Nedes E KT

© ¥ stress ponts e LR NP
L @ O swemoon - KOG
h & ) 7] Materials 4 OIS

3 CNANXORBEERE
= 1500 VAVAVANVavVa:
o E A AVAVAV
o =
o 2400 x
= Deformed mesh |u| (scaled up 5.00*10"% times)
z = %3.2710%. 32
Command Ine

Sesson  Modsl history

Commands can be called as follows
conn get] [poram [param2 [...]]]

nd to access information about an object
riew the comand parameters expected by the commands of the target object

(-27.043 5474) Plane strain

Hinh 2.6. Giao dién ciia Plaxis calculation results V2024.2.2D

["108m]

2.3.2. Lira chon cdc théng s6 dau vao ciia phan mém Plaxis V2024.2.2D sir dung trong

de an thac si.

a) Cdc logi phan tir sir dung trong phan mém Plaxis V2024.2: C6 2 logi

Phan tir tam giac 6 nut l1a phz‘in tir mdc dinh cho mot sy phan tich 2 chiéu, ma trin

d6 cing cua phan tir nay duoc udc luong boi phép ly tich phan sir dung tong ba diém

Gauss (nhiing diém Gng suat).
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Phén tir tam gidc 15 nat 13 phan tir 2 chidu, ma tran d6 cimg cua phan tir nay duoc
udc lugng boi phép 1y tich phan sir dung tong mudi hai diém Gng suat. Phan tir 15 nat
dém lai két qua tng suét chinh x4c cao cho nhitng vin dé kho, nhu trong tinh toan sy
gdy vung ctia nhirng loai dat khong ép duogc, tuy nhién n6 st dung twong d6i nhiéu bod
nhé va 1am cham qua trinh tinh toan [10]. Do dé dé dn sir dung phdn tir tam gid 15 niit

dé tinh todn.

L] -
L -
L] L] * & -
- " L] b
L3 L] - Ll L] - - w
Phdan tir 6 nut Phan tur 15 mit

Hinh 2.7. M6 hinh ciia cac phin tir trong Plaxis V2024.2.2D
Nguon: Ludn én Tién st ky thudt Nguyén Viét Hing - 2014
b) Cdc mé hinh dan héi tuyén tinh.
*M6 hinh dan hoi tuyén tinh — Linear elastic model.
Mo hinh nay dai dién cho dinh luat Hooke’s vé d6 dan hoi tuyén tinh dang hudng.
Moi quan hé gitta mé dun Young E va mo dun do cting khéc, chang han nhu céac
md dun trugt G, mo dun bién dang thé tich K, va mé dun bién dang mot truc Eeed duoc
tinh bdi cong thire sau [10]:
E E (1- U)E

200) 30-20) ™ T 1=20)(140)

Mo hinh dan héi tuyén tinh (Liner Elastic) thuong khong thich hop dé mé phong
dic tinh phi tuyén cao ctia dat, nhung né dugc quan tim dé mo phong Ung xtr cu tric
hoic cac khdi ctng trong dit, chiang han nhu tudng (hodc tim) bé tong day, hoac cac
khéi da nguyén ven (d4 goc) ma dic tinh cudng do thuong rat cao so voi dat. Déi vai
cac tng dung ndy, mo hinh dan hdi tuyén tinh (Linear Elastic) thudng s& dugc Iya chon
cung véi loai thoat nudc Non porous dé loai trir ap luc 16 rong tir cac yéu t6 két cau nay
[11].

*Mo6 hinh Mohr — Coulomb (MC).
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Mo hinh déo hoan toan dan hdi tuyén tinh ndi tiéng nay duoc sir dung nhu mot
phép gan diing dau tién vé ung tmg xtr cia dat noi chung. Mo hinh Mohr-Coulomb nay
dai dién cho su “Xép xi bac nhat” cua ung XU cua dét hoac da.

Mo hinh Mohr-Coulomb déo hoan toan dan héi tuyén tinh lién quan dén nim thong
s6 dau vao, tic 1a E va do dan hoi cia dat ©>€>% cho do déo cua dat va ¥ nhu mot goc
cua dg truong no [11].

*M$ hinh dat cirng — Hardening Soil model (HS).

Mo hinh dit ctrng 13 mot mé hinh tién tién dé mé phong dic tinh ctia dit. M6 hinh
dat cirmg 1a mot loai dan héi cia mo hinh hypebol, dugc xay dung trong khuon kho cua
tinh déo cung khi cat. Hon nita, mo hinh lién quan dén viéc lam cimg nén dé mo phong
su nén chit khong thé dao nguoc cua dat khi nén so cip. M6 hinh bac hai nay c6 thé
duogc st dung dé mo phong hoat dong ctia cat va soi cling nhu cac loai ¢t mém hon nhu
dat sét va phu sa.

Nhu ddi véi mé hinh Mohr-Coulomb, céc trang thai gidi han cua Gng suét duoc
mo ta bang goc ma sat #, luc dinh ¢, va goc truong nd ¥ . Tuy nhién, do ctng ciia dat

dugc mo ta chinh xdc hon nhi€u bang cach sir dung ba d§ cing dau vao khac nhau: do

. . E A ~ an E e o E <
cung tai ba truc 50, d§ cung dd tai ba tryc ~w va dg cing tai nén mot truc ¢, Vi cac

gia tri trung binh cho cac loai d4t khac nhau, Ey~3Es va Eoes ® Esy duoc dé xuat lam

thiét lap mac dinh, nhung ca hai loai dat rat mém va rat cung déu c6 xu hudng cung cap

EBoea ! Eso khac ma nguoi dung c6 thé nhap.

cacty 1€

Nguoc lai véi mé hinh Mohr-Coulomb, mé hinh dat cimg ciing tinh dén su phu
thudc g suat ctia moédun d6 cing. Piéu nay c6 nghia 1a tit ca cac do cung déu ting
theo ap luc. Do do, ca ba d§ cung dau vao lién quan dén mot ung suét tham chiéu,
thuong duoc coi 1a 100 kPa (1 don vi ap luc).

Bén canh cac thong s6 mo hinh duoc dé cap & trén, cac diéu kién dat ban dau,
chang han nhu qua trinh c¢6 két trudc, dong mot vai tro thiét yéu trong hau hét cac van
dé bién dang cta dat. Diéu nay co6 thé dugc tinh dén trong qua trinh tao tmg suit ban
dau [11].

*M#o hinh dat cirng véi do cing bién dang nhé - Hardening Soil model with

small — strain stiffness (HS small).
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Day 1a mot loai mo hinh hyperbolic dan hoi, 14 mot mo hinh diéu chinh ciia mo
hinh d4t cing (Hardening Soil — HS) trén giai thich su gia ting do ctmg ciia dat & cac
bién dang nho. O mic do bién dang thap (vi du rung dong véi mirc bién dang dudi
1075), dat t6 ra c6 do climg cao hon so véi muc do bién dang 16n (mic bién dang k¥
thuat trén 10~%), va do cting nay thay d6i khong tuyén tinh theo bién dang. Hanh vi nay
dugc mo ta trong mo hinh HS small bang cach str dung tham sé bién dang bo sung va
hai tham s vat liéu bd sung, tic 1a Gg fva Yo7 Gor °/1a mé dun cét bién dang nho va
Yo 12 bién dang tai d6 mé dun cét giam xudng khoang 70% mo dun cét bién dang nho.

Céc tinh ning ning cao ctia mo hinh HS small thé hién rd nhat trong diéu kién tai
lam viéc. O ddy, mé hinh cho cac chuyén vi dang tin cay hon so vdi mé hinh HS. Khi
duogc sir dung trong cac tng dung dong, mé hinh dit cimg véi d6 cung bién dang nho
cling dua vao giam chan vat liéu hysteretic [11].

*M6 hinh UBC3D-PLM (UBC3D-PLM).

Day 1a mo hinh tién tién dé mé phong hanh vi hoa long trong cac tmg dung dong.

Mo hinh bao gém sy tich lily ctia cac bién dang khong hoi phuc trong qua trinh tai
theo chu ky. Két hop v6i hanh vi khong thoat nudce, né tich lity ap luc 16 réng, cudi ciing
6 thé dan dén hoa long.

Mo hinh UBC3D-PLM sir dung hai bé mat chay dé dam bao qué trinh chuyén ddi
sudn sé gan goc ma sat huy dong. Mo hinh UBC3D-PLM sir dung diéu kién chay Mohr—
Coulomb v&i mét quy ludt ting bén twong ty mo hinh dat cing (HS). D6i v6i trang thai
thir cip, md hinh UBC3D-PLM két hop quy luat mat do théng qua bé mit chay thir hai
v6i quy luat ting bén dong hoc dya trén sb chu ky tai. Tuong quan nay cai thién d6 chinh
X4c cua sy phat trién cua ap suat 16 rong du.

Céc trng dung dong doi héi mdt cudc khao sat sau va mé rong cua dat tram tich.
Tuy nhién, m6é hinh UBC3D-PLM thyc hién mdt cach thuc dung cu thé vé&i cac tham sd
dau vao dua trén cac thi nghiém phé bién nhat: cac thi nghiém ba truc thoat nude (CD,
TxC) hoic cac thi nghiém xuyén tiéu chuan (SPT) [11].

*M6 hinh dat yéu — Soft Soil model (SS).

Pay 1a mo hinh kiéu Cam—Clay c6 thé duoc sir dung dé mé phong hanh vi ciia dat
yéu nhu dit sét va than bun cb két thong thuong. M6 hinh hoat dong tot nhat trong céc

tinh hudng nén chinh.
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Mic du kha ning mé hinh héa cia mé hinh nay thudng duoc thay thé béi mé hinh
dat cimg (HS), md hinh dat mém c6 kha niang tot hon dé mo hinh hoa hanh vi nén ciia
dat rat yéu [11].

*Mé hinh dat mém tir bién — Soft Soil Creep model (SSC).

Mo hinh dat ctng (HS) thuong pht hop véi tat ca cac loai dat, nhung no khong
tinh dén céac hiéu ung nhd, tic 1a tir bién va sy hoi phuc ung suét. Trén thuc té, tat ca
céc loai dat h¢ hién mot sb tir bién va nén chinh, sau d6 12 mot luong nén thir cap nhat
dinh. Cac qua trinh dit yéu, tirc 1a dét sét cd két thong thudng, than bun va phu sa,
PLAXIS dugc thuc hién mot mé hinh dudi tén Soft Soil Creep model. Bay 1a mé hinh
bac hai dugc xay dung trong khudén khé d6 nhét. M6 hinh nay co thé duoc sir dung dé
mo phong hanh vi phu thudc vao thoi gian cta cac loai dat yéu nhu dat sét va than bun
b két thong thuong. M6 hinh bao gdm nén so cap va nén thir cap logarit.

Mo hinh dat mém tir bién chil yéu duoc phat trién dé ap dung cac van dé lun cia
nén méng mém, k&, v.v. Cho cic van dé d tai, nhu thudng gip phai trong cac van dé
vé dudong ham va hb dao, mo hinh Soft Soil Creep hau nhu khong thay thé mé hinh
Mohr—Coulomb don gian. Nhu déi v6i mé hinh dat cimg (HS), diéu kién ban dau thich
hop ciing can thiét khi sir dung mé hinh dat yéu tir bién (SSC). Piéu nay ciing bao gdm
dir liéu vé g suat c¢b két trude, vi mo hinh mo ta cho cac tac dong cua viée qua cd két.
Luu y rang hé sé qua c¢d két ban dau anh huong dang ké dén do tir bién ban dau [11].

*Mo6 hinh Jointed Rock (JR).

Mo hinh JB 1a m§t m6 hinh dan-déo di hudéng, ddc biét c6 nghia 1a mo6 phong hanh
vi di huéng cta cac 16p d4 lién quan dén phan ting va cac hudng bi dit doan (da nut).

Do déo chi c6 thé xay ra trong tdi da ba hudng cit (mit phang cit). Mdi mit phang
c6 thong sb cudng d6 va do clng riéng clia no.

P4 nguyén ven dugc coi 1a img xtr dan hoi hoan toan véi hang sb dic tinh d6 cing
E vav. Giam tinh chat dan hdi c¢6 thé dugc xac dinh theo huéng phan tang [11].

Mo hinh Modified Cam-Clay (MCC).

Mo hinh MCC 1a mot mé hinh ndi tiéng tir tai liéu mo hinh dét qudc té; xem cho

vi du Muir Wood (1990).
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Mo hinh trang thai ti han ndi tiéng nay c6 thé duoc sir dung dé moé phong hanh vi
clia cac loai dat yéu duoc ¢ két thong thuong. M6 hinh gia dinh méi quan hé logarit
giira hé s réng va tng suit hiru hiéu trung binh.

Mo hinh nay d3 dugc thém vao PLAXIS dé cho phép so sanh v6i cac mé hinh khéc
[11].

*Mo hinh NGI-ADP (NGI-ADP).

Mo hinh NGI-ADP 13 mot mo hinh cuong do cat khong thoat nudc khong dang
huong.

Mo hinh NGI-ADP c¢6 thé dugc str dung dé phan tich trong tai, bién dang va twong
tac két cau — dat lién quan dén tai khong thoat nudc cua vat liéu loai dat. Do bén cit cua
dat duoc dinh nghia bang cac gia tri strc chiu cit khac nhau cho cac trang thai ing suat
cit: dong, bi dong va mat chiéu. Cac cuong do cat di hudng khac nhau c6 thé duoc xac
dinh véi cac duong din ung sudt khac nhau.

Mo hinh c6 thé dugc str dung cho cac tng dung trén bd va ngoai khoi dbi vai cac
16p dat sét va bun khong thoat nude [11].

*Mo6 hinh UDCAM-S (UDCAM-S).

Mo hinh Simplified Undrained Cyclic Accumulation Model (UDCAM-S) 1a mot
mo hinh tién tién dé doi pho v6i hanh vi dat khong thoat nude va suy giam Gng suét va
d6 clmg trong tai theo chu ky dat sét hoic dit bun thdm rat thip dudi cac con bio thiét
ke.

Mo hinh UDCAM-S dugc 14y tir md hinh UDCAM phirc tap ctia NGI (Andersen,
2009) voi sy don gian hoa dé phu hgp hon cho thuc hanh k thuat.

Mo hinh nay dua trén mé hinh NGI-ADP cho hanh vi khong thoat nudc cua dat
sét, dong thoi thuce hién quy trinh tich lity xtr Iy duoc goi 1a cong cu tich lity theo chu ky
(cyclic accumulation and optimisation tool) dé 1ay b tham s bi suy giam dya trén loai
phén tich nguoi dung phai thuce hién [11].

*Mo6 hinh Hoek — Brown (BB).

Mo hinh Hoek—Brown 1a mot mé hinh dan hoéi dang huéng ndi tiéng, duoc sir dung

dé mo phong hanh vi dang hudng ctia da. Po cliing khong d6i duoc sir dung cho khéi da.
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Tiéu chi ph4 hoai Hoek—Brown phi tuyén mé ta pha hoai cit va pha hoai kéo bang
mot ham lién tuc (mot dudng cong cudng do phi tuyén), phu thudc vao hau hét cac nha
dia chét va k¥ su da.

Bén canh cac thong s6 dan hdi (E va v), mé hinh lién quan dén cac thong sb da
thuc t& nhu cuong do nén mot truc cua da nguyén ven (CI), chi s6 chat luong da (GSI)
va hé s6 xdo tron (D [11].

*Mo hinh Sekiguchi-Ohta.

Mo hinh Sekiguchi—Ohta dd dugc phat trién dé xay dung quy luat cau thanh cho
dat sét cd két thong thuong. Dac biét nhan manh vao viéc xem xét anh huong cua thoi
gian va tinh di huéng do Ung suat gdy ra. Mo ta day du vé mo hinh da dugc trinh bay
trong cac cong trinh ctia Sekiguchi va Ohta (1977) va Izuka va Ohta (1987).

Mo hinh Sekiguchi—Ohta 1a mt loai moé hinh Cam—Clay v&i duong bién chay di
hudng xac dinh bai K. Hai phién ban ctia m6 hinh ton tai:

+ M hinh Inviscid 1a mot mé hinh doc 1ap thoi gian, c6 nhimng diém twong dong
v6i mo hinh dat mém (SS).

+ M hinh Viscid phy thudc vao thoi gian va c6 diém twong dong véi mo hinh dat
mém tir bién (SSC).

Cé hai m6 hinh d3 duoc phat trién tai Nhat Ban. Cac mé hinh nay truédc diy c6 sin
dué6i dang cac md hinh ngudi ding, nhung di trd thanh cac mé hinh tiéu chudn trong
PLAXIS hién nay [11].

Mo hinh bé tong (Concrete).

Mo hinh bé tong 13 mot mo hinh dan—déo tién tién danh cho cac két cAu bé tong va
bé tong phun. N6 mo6 phdng cuong dé va do ciing phu thude vao thoi gian cua bé tong,
su bién dang cirng-mém khi nén va kéo, ciing nhu tir bién va co ngoét. Tiéu chi pha hoai
lién quan dén bé mat chay Mohr—Coulomb ddi véi tai nén, duge két hop voi bé mat chay
Rankine trong ché do kéo.

Phuong phép thiét ké dugc thuc hién riéng biét trong mé hinh thong qua hai tham
s6 hé sb an toan dé tranh sy mau thuin gitra cac khia canh khac nhau dugc tinh todn boi

mo hinh bé tong.
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Mo hinh bé tong str dung 25 tham sé dau vao, nhung hau hét chung c6 thé duoc
riit ra tir cac thi nghiém kéo va nén mot truc tiéu chuan va thuong quen thudc véi cac ky
su két cau [11].

*M# hinh dit do ngudi dung xac dinh — User — defined soil models (UDSM).

Véi tiry chon nay, ¢ thé sir dung cac mé hinh cau thanh khac véi moé hinh PLAXIS
tiéu chuan. Céc lién két dén cac moé hinh dat do nguoi dung xac dinh hién c6 ciing nhu
cac mo hinh déu co sin trén co sd kién thirc PLAXIS [11].

*Lwa chon mo6 hinh vat liéu.

Bai toan CDXM véi dic diém gém hai loai vat liéu cha yéu (dat va xi ming) trong
d6 sy 1am viéc cua dat phu hgp véi méd hinh Mohr-Coulomb va phan CDXM phu hop
v6i md hinh dan hoi tuyén tinh Ngoai ra cac thong s6 ctia mo hinh mé hinh mé hinh dan
hoi tuyén tinh va m6 hinh Mohr-Coulomb ciling da dugc xac dinh san trong ho so du 4n.
Vi vdy trong dé an nay hoc vién chon mé hinh Mohr-Coulomb cho ddt va mé hinh dan
héi tuyén tinh cho phan CDXM va dat nén.

¢) Cdc tham s6 ddc trung co Iy ciia vt liéu.

* M6 dun dan hoi E.

Plaxis dung mé dun dan hoéi nhu 13 mé dun do ctng trong mé hinh dan hoi va mo
hinh Mohr-Coulomb. M6t mé dun d6 cimg c6 thir nguyén cia Gmg suit. Trong co hoc
dét, do doc ban dau thuong dugc xem la E, va mo dun cat tuyén tai 50% cuong do dugc
xem nhu 14 Eso. Cho céc vét liéu c6 khoang dan hoi tuyén tinh 16n, thuong dung Eo,
trong tong quat thudng dung 13 Eso [11].

*Hé s6 poisson (V).

Puoc xéc dinh tir thi nghiém nén 3 tryc thoat nudce, luc ban dau khi chua co tai vV
c6 gia tri thap cho dén khi bat dau c6 tai s& 1am giam thé tich dang ké. Trong plaxis hé
s6 V duoc xé4c dinh theo quan hé nhu sau:

kK =%n__Y

o

o, l-v
Thong thuong gia tri Ko thu duoc nam trong khoang 0,3 — 0,4 suy nguoc lai s& tim
dugc hé s6 poisson U[11].

*Luwc dinh don vi (¢).
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bai dién cho thtr nguyén cia ting suét. Luc dinh don vi tuy thudc vao tirng loai vat
liéu. Tuy nhién trong moi truong hop khong nén chon luc dinh don vi ¢ = 0 vi du nhu
dat cat (c=0) vi lac d6 s& xudt hién ma tran suy bién. Dé tranh su phirc tap trén trong
phan huéng dan Plaxis khuyén cao nén chon gia tri nho nhit (c=0,2 kPa) [11].

*Goc ndi ma sat ()

Lam gia ting anh huéng cua tinh déo. Thoi gian tinh s& gia ting nhiéu hay it theo
ham mil ciia goc ndi ma sat, dé giam thoi gian va sb lan tinh toan trong Plaxis khuyén
cdo khong nén chon goc ndi ma sat ¢ vugt qua 35° [11].

*Goc truong né (¥)

Puoc phan cho cac loai dat khac nhau vi du : dat sét xem nhu khong ¢ goc truong
nd (y =0). Goc truong nd cla cat phy thudce vao trong luong thé tich y va goc ndi ma

sat .

Hinh 2.8. Cac tham sb dic trung co 1y cia vit lidu.
2.4. Tinh toan 6n dinh céng trinh biang phwong phap miit trwgt cung tron
(Phwong phap Bishop).
2.4.1. Nguyén Iy tinh toan theo phwong phdp Bishop.
On dinh tong thé cta cong trinh dat va cong trinh bén duoc dénh gia thong qua kha
nang chéng truot cta khoi dat dudi tac dung cua tai trong va diéu kién dia chét. Khi ung
sudt cat phat sinh trong dat vurot qua sirc khang cat ciia dat, khoi dat s& bi pha hoai theo

mot mat truot xac dinh.
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Trong nhiéu trudng hop thuc té, diac biét ddi voi nén dat yéu hodc dat dong nhét,
mit pha hoai thudng dugc gia thiét co dang cung tron. Trén co sé d6, phuong phap phan
tich 6n dinh theo mit trugt cung tron dugc st dung rong rai trong thuc hanh thiét ké.

Trong phan tich 6n dinh mai dbc theo tmg suat hiéu qua, mit trugt tron 13 dang
phd bién va phuong phap Bishop don gian hoa cho két qua déng tin cdy trong thyc té
Dong thoi, viée xac dinh cung truot nguy hiém 1a bude quan trong, trong d6 cung truot
c¢6 hé s6 6n dinh nho nhat dugc xem 1 trudong hop bét loi nhat [6].

2.4.2. So do tinh toadn.

R sina /_ i /;/
K lx,
e

.. ‘—,E

2
Duea trén gia

|
|
|
|
|
|
|
- | -
W thide chicu dai

\ ‘.:-_.
/ /y/{ o B Rl// ‘W la thang

Hinh 2.9. Phuwong phap phian manh.
a) Phan manh khoi truot; b) Cac luc tac dung lén mot manh
Nguon: Gido trinh Co hoc ddit — Tdp 2 — R. Whitlow.
Céc luc tac dyng 1én mot manh co chiéu dai Im gSm co [6]:
+W =yxhxb: Trong lugng cia manh;
+ N’ : Phan luc phap tuyén hiéu qua 1én dat manh;
+ T — Lyc cét tao ra doc theo day manh; T = Wxsine ;
+ Ry va Ry~ Céc luc bén tao boi cac manh ké;
+ E; va E» — Luc phap tuyén giira cac manh;

+ X, va X2 — Luc tiép tuyén giira cac manh.
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2.4.3. Phuong phap don gian hoa cua Bishop [6].

W sina /J__ = E
L-1-
S | !
v cial
.E_, ——-—l--"“\: - .
VW 5%
i oy i B
‘1/sinx 4

N cosecx

-—--+H-

1
? wf cosox

Hinh 2.10. Manh don gian héa cua Bishop.
Nguon: Gido trinh Co hoc ddit — Tdp 2 — R. Whitlow.
Trong diéu kién twong ddi dong nhat va khi r, gan nhu 13 hang s6 c6 thé gia thuyét
1a cac lyc tiép tuyén giita cac manh bang nhau va nguoc chiéu, c6 nghia 1a X=Xz,
nhung E1# E;.

Vi can bang doc theo day cua manh, sé€ co:

. T . L+ N'tep
O:Wsma——fl:Wsma—ﬂ
F
, 1+ Ntep
Vi thé: FoE NIEP
Wsina
Véi can bang theo phuong ding, s& c6:
] Tf .
0=W-Ncosa—ulcosa——-Lsina

— W —Ncosa —ulcosa ——Isina — Nigp Isina
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W—i(sina—ulcosa)
F

1gp'
F

Sau khi thay thé [ =bseca va N, sép xép lai ta co:

1 Z[c'b+ W+ub tgqo]seca
ZWsma tgatggo
F

2.4.4. Trinh tw tinh toan.
Quy trinh tinh toan 6n dinh theo phuong phap Bishop duoc thuc hién theo céac
budc sau:
+ Xac dinh hinh hgc bai toan va gia thiét mat truot (tam va ban kinh cung tron);
+ Chia khi dat thanh céc 1at dimg véi kich thude phu hop;
+ Xac dinh cac dai lugng hinh hoc va tai trong tac dung 1én tirng lat;
+ Thiét 1ap phuong trinh tinh toan hé s6 6n dinh theo cong thirc Bishop;
+ Thuc hién tinh toan theo phuong phép lap dé xac dinh gid tri h¢ s6 6n dinh;
+ Khao sat nhiéu cung truot khac nhau nham xé4c dinh mat truot nguy hiém nht.
Quy trinh nay c6 thé dugc thyc hién bang phuong phap tinh tay hoic thong qua

céc phan mém chuyén dung trong phén tich 6n dinh.
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2.4.5. Ap dung trong tiéu chuan TCVN 12250:2018.

Tém céc cung trurot

Hinh 2.11. So' d6 tinh toan 6n dinh céng trinh bang phwong phap mit truet cung
tron.

Nguon: TCVN 12250 — 2018.

Trong TCVN 12250:2018, Phy luc C, Muc C.3.3 trinh bay so d tinh toan 6n dinh
tong thé cong trinh theo phuong phap mat trugt cung tron [13]. So dd nay thé hién cach
tiép can bai toan 6n dinh d6i v6i cong trinh bén, trong d6 xem xét ddng thoi su 1am viée
ctia nén dat va két ciu cong trinh.

Theo tiéu chuan, viéc kiém tra 6n dinh duoc thyuc hién béng cach xét cac mat truot
c6 kha ning xay ra, trén co s& diéu kién cin bing gii han cua khoi dat truot. Khi xay
dung md hinh tinh toan cin xét dén cac yéu t6:

+ Piéu kién dia chit va sy phan 16p cua nén dat;

+ Téi trong tac dung 1én cong trinh;

+ Muc nuée va diéu kién thuy van;

+ Su tham gia lam viéc ctia cac cAu kién nhu coc ctr va hé neo.

Nhu vay, tiéu chuan khong dua ra cong thire tinh cu thé ma dong vai tro dinh hudng

phuong phap va so dd ap dung trong bai toan on dinh tong thé [13].



39

2.4.6. Céc yéu cdu vé on dinh.

Theo 22-TCN-262-2000, ta c6:

+ Khi 4p dung phuong phap nghiém toan 6n dinh theo cach phan manh c¢6 dién véi
mit truot tron khoét xudng ving dat yéu va cac thong sb tinh toan duoc xac dinh theo
muc V.3 ctia 22-TCN-262-2000 thi hé s6 6n dinh nho nhat Kmin = 1,20. Riéng trudng
hop dung két qua thi nghiém cét nhanh khéng thoat nude & trong phong thi nghiém dé
nghiém todn thi Kwnin = 1,10.

+ Khi 4p dung phuong phap Bishop dé nghiém toan 6n dinh thi hé sb 6n dinh nho
nhat Kmin = 1,40.

2.4.7. Nhdn xét va két lugn:

Phuong phép Bishop 1a phuong phap phan tich 6n dinh theo mit truot cung tron
c6 do tin cdy cao va dugc su dung rong rai trong dia k¥ thuat. Trong dé an nay, co sé ly
thuyét duoc tham khao tir Whitlow, trong khi so d6 va nguyén tic thiét 1ap mo hinh
duoc tham khao theo TCVN 12250:2018.

Viéc tinh toan 6n dinh duoc thuc hién b::ing phﬁn mém GeoSlope, trong do stir dung
phuong phép Bishop dé xac dinh hé s6 6n dinh va tim kiém mit truot nguy hiém. Phuong
phap nay cho phép mo phong bai toan 6n dinh phu hop véi diéu kién dia chat va tai
trong cia cong trinh.

2.5. Két luan Chwong 2.

Chuong 2 da tap trung trinh bay cdc phuong phap tinh todn va phan tich ddi voi
hé tuong ké du tmg luc c6 gia cuong tru xi ming dit trong diéu kién nén dat yéu. Noi
dung chuong 1am 13 cac quan diém va phuong phap tinh toan thiét ké tru xi mang dat,
qua d6 xac dinh vai tro cua tru trong viéc cai thién strc chiu tai, gidm bién dang va nang
cao d6 6n dinh cta nén dat yéu.

Dbi voi hé tuong ke coc du tung luc, cac phurong phap tinh toan giai tich dya trén
can bﬁng ap luc dét chu dong va bi dong da duoc st dung dé xac dinh chiéu sau chon
coc, noi luc trong coc va diéu kién 6n dinh cua tuong ke. Song song véi do, mo hinh
phan tich bang phuong phép phan tir hitu han sir dung phin mém PLAXIS 2D di dugc
xdy dung nham md phong chi tiét sy twong tac giita tudng ke, coc dy tng lyc, tru xi

mang dat va nén dat xung quanh.
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Viéc két hop giita phuong phap giai tich va phuong phap phan tr hitu han cho
phép danh gia ddy di hon trang thai img suat, bién dang va 6n dinh téng thé cua hé két
cAu, ddng thoi tao co so kiém chung do tin ciy cua két qua tinh toan. Qua d6, Chuong
2 d3 thiét 14p dugc co sé tinh toan va mo hinh phan tich phu hop, phuc vu truc tiép cho

viéc phan tich, so sanh va danh gia két qua trong Chuong 3.
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CHUONG 3. TiNH TOAN VA PANH GIA GIUA MO HINH GIAI TiCH VA
MO HINH PHAN TU HU'U HAN
Trong chwong nay, mé hinh tinh toan tuwong ké DUL c6 gia cuong CDXM trong
phan nén duong theo mé hinh giai tich va mé hinh phén tir hiru han duoc phén tich. Mt

cit ngang dién hinh duoc thé hién nhu hinh bén dudi.

| |
RANH BAP CAT RANH BAP DAT
LAT GACH TERRAZO

o BE TONG LOT M200 DAY 10CM CUGN VDKT R>MEN

LANCAN NILON LOT PHAN CACH |
TUGNG B TCT M300 i=1% BO VIA L1 M250
MNy CATDAPK=00 i PAPDATK=09;
+1.00 CATDAPKz09

e il m f

COC SW350A, L (m)

CHIEU DAL CB3M

Hinh 3.1. Miit cit ngang dién hinh cho cic truwong hop tinh toan.
3.1. Cac thong s6 dix liéu diu vao.
3.1.1. Théng s6 ddt nén.

Puoc tinh trén 2 loai dat: Dat dinh va dat roi.

Lop
Chi tiéu co' ly ) Lop 1
cat lap
Sét rat déo — sét séo pha cat, doi chd 1an
Pic diém vo x0, mau xam den, xam xanh, trang

thai chay — déo chay
Chiéu day (m) 2 15
Dung trong khd (KN/m?) 18 15,20
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Dung trong ty nhién (KN/m?) 20 18,3
Mo dun bién dang (KN/m?) | 20000 5600
Luc dinh don vi (KN/m?) 0,2 10,50
Go6c nd1 ma sat (dg) 32 8,4
Hé s6 rong e, 2,69
Hé sb Poisson 0,4

Bang 3.1. Bang tong hop thong sé dat nén phin dat dinh.
Lop
Chi tiéu co' ly ) Léop 1
cat lap
Pic diém Cat nho 13n bui sét, xam den, chay
Chiéu day (m) 2 15
Dung trong kho (KN/m?) 18 14,47
Dung trong tw nhién (KN/m?) 20 18,5
Mo dun bién dang (KN/m?) | 20000 19000
Luc dinh don vi (KN/m?) 0,2 7,5
Goc ndi ma sat (do) 32 21,4
Hé¢ $0 rSng €o 0,85
Hé sb Poisson 0,3

Bang 3.2. Bang tong hop thong sé dat nén phan dat roi.
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LA vang, ndu 3o,
ZosoAthal déo etmg -
A i etng

A

2 1
I N30=1
3
4 1
I N20=1
5
6 N - A Lop s 1: Sét rat
I? I déo - sét it déo
1|15 \ pha cét, d6i ch3
8 X 13n vé xd, mau
I N30=2 T xam den. xam
o xanh, trang thai
chay - déo chay
10 i
I N2o=2 | Tf
11
12 i
I wio=2 | 1f
13
14 X
I 15 N30=2
15 N
16 P A Lop 6 2: Sét it
I N30=24 ) déo, mau niu

r T e

Hinh 3.2. Hinh tru hd khoan ciia 16p dat dinh.

3.1.2. Tai trong.

Tai trong tinh toan: Tai trong nguoi di bd 400kg/m?

Tai trong st dung trong dé 4n duoc xem 14 tai trong dai dién cho bai toan tinh toan,
nham phuc vu so sanh phuong phap va déanh gia xu hudng on dinh; khi ap dung thyc té
can xac dinh lai theo cép duong, diéu kién khai thac va tiéu chuan thiét ké cu thé.
3.1.3. Théng so6 CDXM.

Str dung 2 loai dudng kinh phd bién & Viét Nam 1a D=600mm va D=800mm.

Chiéu dai coc L=14m
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Thong s6 CBXM dugce sir dung trong pham vi nghién ciru nhim mé phong hiéu
qué gia cudng nén, chua thay thé cho két qua thi nghiém mau CDXM cua du 4n cu thé.
a) Théng sé ban dau ciia CDXM [1].
Mb dun vat lidu coc: E, =17500( KN /m’)

Cuong d¢ khang nén c6 n¢ hong: ¢, = 350(KN/ mz)

A . ’ = °©
Goc ndi ma sat: ? « 30

v=0,2

Hé so Poisson:

H¢ s6 két dinh ctia CDXM: C, =100(KN/m’)

b) Khoang cach coc:
Dé thuan tién cho viée xay dung phan tich 6n dinh cua tuong ke du ing luc co6 gia
cudng try xi mang dat, thuc hién gom nhom céc trudng hop véi cac tiéu chi: Cac truong
hop tinh toan c6 chung tai trong tinh toan, chiéu dai coc tng voi mdi trudng hop tinh

toan, ching ta s& c¢6 dugc chiéu dai, ndi luc va ndi lyc 16n tai nhat trén than coc DUL.

Truwong hop Loai dit Dlr(‘)’ng(ll:ll;nh coc Iéh];illlvg[ zfnc)h
1 Pit dinh 0,6 1,5
2 Pat dinh 0,6 1,6
3 Pit dinh 0,6 1,7
4 Pit dinh 0,8 2
5 Pat dinh 0,8 2,1
6 Pat dinh 0,8 2,2
7 Dit roi 0,6 1,8
8 Dit roi 0,6 2,1
9 Dit roi 0,6 2,4
10 Dat roi 0,8 2
11 Dat roi 0,8 2,3
12 Pit roi 0,8 2,6

Bing 3.3. Bang tong hop thong s6 CPXM cho cic truong hop tinh toan.
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3.1.4. Coc DUL.

Gia dinh coc DUL du kha ning chiu udn, diéu nay phu hop véi thuc té thiét ké, vi
cac k¥ su s€ chon coc theo catalogue dua theo Momen nut (Mr) va Momen trong cur do
tai trong 10n nhat. Vi vay & day, bai toan sé str dung coc SW350A, cudng do bé tong

70MPa, duoc ldy trong calalogue ctia cong ty Beton 6, véi cac thong sé sau day:

MAT CAT DIEN HINH (MUICQC) MAT CAT BIEN HINH (GIUA COC) MAT CAT BIEN HINH (PAU CQC)

278 . 440 278 . 440 27 278 . 440 27
b a b aT -[a b b aT -[a b
i | |
= F':‘*:[ =
ﬂm (_// Q\Ti ) (_// - \Ti -
220 556 ) 2200 556 [220 220] 556|220
848 996 996

Hinh 3.3. Mt cit ngang dién hinh ciaia coc van DUL.
Nguon: Catalogue coc vin bé tong dw iing liee ciia Cong ty Beton.
béc trung hinh hoc tinh toan:
+4, =1314(cm’)
+4, =1376(cm’ )
+Y, =17,5(cm)
+Y, =17,5(cm)
+1,, =162003(cm* )

3.1.5. Co so lya chon thong s6 dau vao va pham vi gia dinh..

Céc thong sb dau vao sir dung trong Chuong 3 duoc lua chon nham xdy dung cac
truong hop tinh toan dai dién cho diéu kién nén dit yéu thuong gip ¢ khu vuc Dong
bang song Ciru Long, ven séng va ven bién Viét Nam. Nhom thong s6 dat nén duoc
phan thanh dat dinh va dét roi dé xem xét sy khac nhau vé co ché huy dong ap luc dat,
noi lyc trong coc DUL va on dinh té)ng thé cong trinh. Thong s6 CDXM duoc st dung
dé mo phong ving nén gia cuong phia sau tudng ké, con thong sé coc DUL dai dién
cho cAu kién chiu luc chinh cta hé tuong ke.

Do dé an khong gén v61 mot cong trinh cy thé, cac thong s6 dia chit, CBXM, coc

DUL, tai trong khai thac va diéu kién muc nude duge xem 1a bd thong s6 tinh toan dién
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hinh cho nén dat yéu va tham khéo tong hop tir mot s cong trinh thue té, tuy nhién sb

lwong mau chwa nhiéu.
3.2. Tinh toan theo so dd giai tich cho trwong hop 1 (TH1).
3.2.1. Sirc chiu tdi ciia khoi mong gia co theo quan diém nén twong dwong.

Goc ma sat ciia nén tuong duong:

Ou=a, %@, +(I-a,)*xp,=0,1256x30+(1-0,1256)x8,4=11,11’

Luc dinh tuong duong:

C,=a,*C.+(1-a,)xC,=01256x100+(1-0,1256)x8,4=21,741(KN / m’)

Dung trong ty nhién tuong duong:

Ve =@, %7, +(1-ap)>< ¥, =01256 x19+(1-0,1256)x 18,3 = 18,388(KN/m3)
3.2.2. Tinh todn coc DUL.

N
a A
L MN PATROI
= CDBB A \
_r e ]
= T DAT DINH
Epl Ea =t T
A T A
T T
| I | Ppl | Pas rr vr v 9

0 F

Hinh 3.4. So' @6 can bang ap lue bi ddng va chi dong d6i véi THI.
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a) Théng sé ban dau.
Gia tbc trong truong £=9,807(m/s?)
*Mo ta tuwong.

Chiéu cao dit dip sau tudng chén tinh tir day bén dén mit dat H=2,981 (m)

Cao do mat nudc MN=1,781 (m)
Chiéu cao muc nuéce tinh toan cho tudng chin H.=0,781(m)
Khoang cach gifra cac coc dliing L=1 (m)

Chiéu rong coc dimg B=0,996 (m)
“Pat dap sau bén.

Loai dat dap Pit dinh

Trong lugng riéng cua cat dap: va=1 800(kg /m’ )
Trong luong riéng day ndi cua cat dap Voan =1 OOO(kg /m’ )

Goc ndi ma sat clia cat dap p=20

Hé s6 4p luc ngang chu dong ke cua cat dap
K,, = tan> (45” - %) = tan’ (45" - %) = 0,49

“Pét nén (lop dat quy doi twong dwong gitra CDXM va dat nén)

Trong luong riéng ciia dat nén quy doi:  y, =y, =1 838,8(kg / m3)

Trong lugng riéng day noi ciia dat nén quy doi: v, , =y, = 8388 (kg /m’ )
Strc khang cét khong thodt nude: S,, =Cy=2174,1(kg /m’)

Goc ndi ma sat cua dat nén quy doi: p=1111

Heé s6 ap luc ngang ciia k, va ky dat nén:
K,= tan’ (45” —%) = tan’ (45" - LZHJ =0,6768

“Pat nén tw nhién:
Theo Sivrikaya & Togrol (2002) [12], tai c6 cong thirc thic strc khang cit khong
thodt nudc cia Su nhu sau:

S., =3,35x N =3,35x2=6,7KN / m’
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K, =tan® (450 +%j = tan’ [450 +8—24j =1,3421
*Hoat tai.
Cuong @0 tai trong q(kg/m?) q=400 kg/m?

b) Xac dinh lyc tac dong trén coc DUL.
P,=k, ><q><g><L20,49><400><9,807><]=]923,35(N/m)

a

E,=P,x(H-H,)=192335%(2,981-1781)=4231,37(N)

+ +
P 2Hn :t+2,9812 1781,

P,=k,xgxLxy, x(H-H,)=049%9807x1x1800%(2,981-1,781)
=19401,15(N / m)

E,= é xP,x(H-H,)= é X 19041,15% (2,981 1,781) = 20945,2(N)

H+2H 2,981+2x1,781
(m)
3
P,=P,+P,=192335+19041,15=20964,5(N / m)

H,=t+

E,, = P,xH, = 2094527 x0,781=16373,28(N)

H 0,781
Hy=t+=t=(+=
I T A (m)

P,=k,*<g*xLxy,  <H, =049%9807x1x1000%1x1,5=375534(N /m)

E, =§x};4 xH, =§x3755,34x0,781 = 1466,46(N)

H 0,781
H =+ =t+= (m)

+y . x(H-H )+
PaSZg.XB>< max (q 7/51 ( ”) ]xktﬂ_zXSM,d kaz 90 =
ysl—dan

n

400+1800(2,981-1,781)
= 9,807 x0,996 »| max| \ +1000x 1,781

-2x2174,10,6768

x0,6768
J ;0 |=0(N/m)

Ea5:Pa5Xt=O(N)



Hy =5(m)

p_ 2xBxgxS, %k, 2x0,996%9,807x6,7x\[1,3421 _
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7 I-tanf
E, =P, xt=1516327xt(N)

c) Xac dinh chiéu dai xuyén dat cua coc t.

1

15163,23(N / m)

Phuong trinh c4n bang moment tai diém O nhu sau:

E,xH +E,xH,+E xH,+E, ,xH,+E xH,—E, xH,=0

=>Phuong trinh can bang moment tai diém O c6 dang:

Axt* + Bxt+C=0

Giai phuong trinh ta dugc t= 6,60184(m), ta ¢6 dugc cac gia tri ap luc sau:

P,=192335(N/m)
P,=19041,15(N / m)
P, =20964,4(N / m)
P, =375534(N/m)
P;=0(N/m)
P,=15163,27(N /m)

Ea5 =

d) Xac dinh néi lyc trong coc.

+z=0->H-H,

P
— a2 2,
Q =-P xz———2—<xz

0(N)

E,=4231,37(N)
E,=2094527(N)
E,=1637328(N)
E, =1466,46(N)

H,=848(m)
H,=812(m)
H,=699(m)
H,=6,86(m)
H;= 3,3(m)
)

E, =10010546(N) H,=33(m

2(H—Hn) ’

QH—Hn = _Eal _EaZ;
2(H-H )P
0 =0=> LXZ—HDQ1 xz=0=>z=0;z, =— ( ") a <0,
2(H-H,) P,
Zt:l#z><Zt3+l><Pal><zt2
6(H-H,) 2
Do sau z M (N.m) QN
0 0 0
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0,1 11 -236
0,2 50 -558
0,3 125 -966
0,4 246 -1462
0,5 421 -2044
0,6 658 -2712
0,7 966 -3467
0,8 1354 -4308
0,9 1831 -5236
1 2404 -6251
1,1 3084 -7352
1,2 3877 -8540
1,3 4794 -9814
1,4 5843 -11175
1,5 7032 -12622
1,6 8370 -14156
1,7 9866 -15776
1,8 11529 -17483
1,9 13366 -19277
2 15387 -21157
2,1 17600 -23123
2,2 20014 -25177

Bang 3.4. Bang tong hop ndi lie tir vi tri z=0 dén H-Hn cia THI.

+z=H-H, >H
1

0. =~Ey = Epp = Pa(z=(H=H,)) =55 Pulz=(H~H,))"

n

QH = _Eal _EaZ _Ea3 _Ea4;
0 <0=
Tim z khi Q=0 , phuong trinh ¢6 dang: Az> + Bz + C = 0;
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n

1 1
%—ﬁp422+(ﬁpa4(H_H )_Pa3 Z+B¢3(H_Hn)

1
~gp P (H-H)xFx(H-H,) -E, ~E,
1 1
A=—2—ana4§ BZH—nEm(H_Hn)_Pas;
1
€= Ry}~ 5h P ) B, E.s

n

M. :Eal(z—H_H"]+Eaz[z—2(H—_H”)j+i(z—(H—Hn))2
2 3 2

+6—11L[nPa4(z—(H—Hn))3
P sdu z M (N.m) Q)
2.2 20014 25177
2,3 22638 27297
2,4 25475 229466
2,5 28532 31682
2,6 31813 133947
2,7 35323 136260
2,8 39067 138621
2,9 43049 ~41030
2,981 46453 43016

Bang 3.5. Bang tong hop ndi lie tir vi tri H-Hn dén H cia THI.
+z=H->H+t
Q.=P,(z—H)-Ps(z-H)-E,—E,—E;—E,;
Oy =B —Epy—E—Ey—Es+E,;
Tim z khi Q=0 , phuong trinh ¢6 dang: Az*> + Bz + C = 0;
0. :(Pp1 _1)(15)Z+])(15H_Ea1 ~E,~E;—E,—F,H;
A=P,-Ps; B=FH-E,-E,-E;-E,—D,H;

:ﬁ _ Eal +Ea2 +Ea3 +Ea4 +Ple_[25H,

b

a7 P _p
pl_ as
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- 2(H-H
M =E, (Z—H 2H"j+Ea2[z—¥J+Ea3(; —H+I;”j

2 2
(s ) G o)

“© 2 )
Do sau z M (N.m) QM)
2,981 46453 -43016
3 47267 -42728
3,1 51464 -41212
3,2 55510 -39696
3,3 59404 -38179
34 63146 -36663
3,5 66736 -35147
3,6 70175 -33630
3,7 73462 -32114
3,8 76598 -30598
3,9 79582 -29081
4 82414 -27565
4,1 85095 -26049
4,2 87624 -24532
43 90001 -23016
4.4 92227 -21500
4.5 94301 -19983
4.6 96224 -18467
4,7 97995 -16951
4.8 99614 -15434
4,9 101081 -13918
5 102397 -12402
5,1 103562 -10885
5,2 104575 -9369
5,3 105436 -7853
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5.4 106145 -6336
5,5 106703 -4820
5,6 107109 -3304
5,7 107364 -1787
5,8 107467 =271
5,9 107418 1245
6 107218 2762
6,1 106866 4278
6,2 106362 5794
6,3 105707 7311
6,4 104900 8827
6,5 103941 10343
6,6 102831 11859
6,7 101569 13376
6,8 100156 14892
6,9 98591 16408
7 96874 17925
7,1 95006 19441
7,2 92986 20957
7,3 90815 22474
7,4 88491 23990
7,5 86017 25506
7,6 83390 27023
1,7 80612 28539
7,8 77682 30055
7,9 74601 31572
8 71368 33088
8,1 67983 34604
8,2 64447 36121
8,3 60759 37637
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8,4 56920 39153
8,5 52929 40670
8,6 48786 42186
8,7 44491 43702
8,8 40045 45219
8,9 35448 46735
9 30698 48251
9,1 25797 49768
9,2 20745 51284
9,3 15541 52800
9,4 10185 54317
9,5 4677 55833
9,58284 0 57089

Bang 3.6. Bang tong hop ndi lwe tir vi tri H dén t cia THI.

A=P,-P,=1516327

B=P.H-E,-E,-E,-E,-P H=-8821807

-B Ea] +Ea2 + Ea3 +Ea4 +Pp1H - Pa5H

Zt:_:

= 5,82(m)

A }}1 'P5
=M, =107,47(KN.m)
Chiéu dai coc DUL 14 9,58(m).

150000
100000
E 50000
z

0

-50000 ° 2

Biéu do moment

6 8 10
z (m)

Hinh 3.5. Biéu d6 moment (N.m) ciia TH1.

12
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Biéu do luc cat

100000
50000
z.
0
0 6 8 10 12
-50000
z(m)

Hinh 3.6. Biéu dé lyc ciit Q(N) cita THI.
3.2.3. Tinh todn 6n dinh céng trinh bang phirong phdp mdt triegt cung tron.
Str dung ph?ln mém GeoStudio 2012 cho THI, ta tinh duogc hé sé on dinh cong
trinh bang phwong phap mit truot cung tron 1a K =2,370

A — 2.370

T e T e

Chieu cao lop dat (m)

Khoang cach (m)

Hinh 3.7. Két qua tinh toin 6n dinh cong trinh bing phin mém Geostudio 2012
cua THI.

3.3. Tinh toan theo mé6 hinh giai tich cho trwomg hop 2 (TH2).
3.3.1. Sikc chiu tdi ciia khoi méng gia cé theo quan diém nén twong dwong.

Goc ma sat clia nén twong duong: ¢, = a, e, +(1 - ap)x @, =10,785°
Lyc dinh twong dwong: C,, =a, xC, +(I-a,)xC, = 20,381(KN / m’)

Dung trong tu nhién twong duong: y,, =a, Xy, +(1- a, ) Xy, = ]8,377(KN/ m3)
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3.3.2. Tinh todan coc DUL.
a) Théng sé ban dau.
*Mo ta twong (twong tw TH1).
“PAt dip sau bén (twong tw TH1).
“Pat nén (16p dat quy doi twong dwong gitra CPXM va dit nén)
Trong lugng riéng ciia dt nén quy doi:  y, =y, =183 7,7(kg /m’ )

Trong luong riéng day noi ciia dat nén quy doi:y,, , =7, ., =837, 7(kg /m’ )
Strc khéng cat khong thoat nudi: S, =Cq=20381 (kg /m’ )

Goc ndi ma sat ciia dat nén quy doi: ¢ = 10,79°

Heé s6 ap luc ngang cia k, va ky dat nén: K, =tan’ (45” —%j =0,6847

“Pét nén tw nhién (twong tw TH1).
*Hoat tai (twong tw TH1).
b) Xdc dinh lyc tac dong trén coc DUL.
Cacgiatr P,; P, Py Py E, ;P E i B, E, o Hy Hyr Hy H, ket qua giong nhu

al”’

THI;

+yaxX(H-H, )+
P=gxBx max((q 7ax( ) jkuZ_szu,d kazJ;O =
7/slfdn><H

n

400+1800%(2,981-1,781)
= 9,807 % 0,996 x| max| \ +1000 < 1,781

-2x2038,10,6847

JX0,6847
;0

= [437,09(N / m)
E,; = 1437,09%¢(N)

H,=5(m)

E, =P, *xt=1516327%t(N)

t
H, =§(m) (m)
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¢) Xac dinh chiéu dai xuyén dat cua coc t.

Phuong trinh cin bang moment tai diém O nhu sau:

E xH +E,xH,+E xH,+E xH,+E, xH,—E, xH =0
=>Phuong trinh can béng moment tai diém O ¢6 dang:

Axt* +Bxt+C=0

Giai phuong trinh ta dugc t= 7,2069509(m), ta c6 dugc cac gia tri ap luc sau:
P,=192335(N/m) E,=423137(N) H,=90879(m)
P,=19041,15(N/m) E,=2094527(N) H,=872(m)
P,=20964,4(N/m) E,;=16373,28(N) H,=7,6(m)
P,=375534(N/m) E,=1466,46(N) H,=747(m)
P;=1437,09(N/m) E,=10357,04(N) —36()
P,=1516327(N/m) E, =10010546(N) H,=36(m)

d) Xac dinh ngi lyc trong coc.

N.mm

M, =113,86(KN.m)

Chiéu dai coc DUL 1a 10,19(m).

Biéu do moment

150000
100000
50000
0

0 2 4 6 8 10 12
-50000

z (m)
Hinh 3.8. Biéu d6 moment (N.m) ciia TH2.
Biéu do luc cit

100000
50000
0

0 6 8 10 12
-50000

z(m)

Hinh 3.9. Biéu dd lwc cat Q(N) ciia TH2.
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3.3.3. Tinh todn 6n dinh céng trinh bang phirong phdp mdt triegt cung tron.
Str dung phén mém GeoStudio 2012 cho TH2, ta tinh dugc hé sé on dinh cong
trinh bang phwong phap mit truot cung tron 1a K = 2,367

% = 2.367

O G 0 00 U 0 OO

Chieu cao lop dat (m)

Khoang cach (m)

Hinh 3.10. Két qua tinh toan 6n dinh cong trinh b%mg phin mém Geostudio 2012
cua TH2.

3.4. Tinh toan theo mé6 hinh giai tich cho trwomg hop 3 (TH3).
3.4.1. Sirc chiu tdi ciia khoi méng gia cé theo quan diém nén twong dwong.

Géc ma sat ctia nén tuong duong: @, = a,xe. +(1— ap)x(pn =10512°
Lyc dinh twong dwong: C,, =a, xC, +(I-a,)xC, =19,253(KN / m’)

Dung trong tu nhién twong duong: 7, =a, X7, +(]— ap)x v, = 18,368(KN/ m3)
3.4.2. Tinh todn coc DUL.
a) Théng sé ban dau.
*Mo ta twong (twong tu TH1).
*Pit dip sau bén (twong tw TH1).
*Pat nén (16p dit quy doi twong dwong giira CDXM va dét nén)
Trong lugng riéng ciia dat nén quy doi: y,, = y,, = 183 6,8(kg /m’ )

Trong lugng riéng day ndi ctia dat nén quy doi: 7, , =7, =83 6,8(kg /m’ )

Strc khéng cat khong thoat nudi: S, =C,=19253 (kg / m’ )
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Goc ndi ma sat cua dat nén quy doi: p=1051°
Heé s6 ap luc ngang cia k, va ks dat nén: K, =tan’ (450 — %) =0,6914

“PAt nén tw nhién (twong tw THI1).
*Hoat tai (twong tu TH1).
b) Xac dinh lyc tac dong trén coc DUL.

Céacgiatr P,; P, Py PP, E, E,E, E, H,H,H,:H,kéqua giong nhu
THI.
+y . x(H-H )+
ysl—dann

400+ 1800 % (2, 981-1, 781)
= 9,807 x0,996 x| max| \ +1000x* 1,781

-2%1925,3,/0,6914

jxo,69]4
=3445,05(N / m)
E,; =3445,05%t(N)

s =5(m)

E, =P,xt=1516327xt(N)
_t
Hy _E(m) (m)

c¢) Xdc dinh chiéu dai xuyén ddt cia coc t.
Phuong trinh c4n bang moment tai diém O nhu sau:
E,xH+E,xH,+E xH,+E, ,xH,+E sxH,—E, xH,=0
=>Phuong trinh cin bang moment tai diém O c6 dang:
Axt* +Bxt+C=0

Giai phuong trinh ta dugc t= 8,2973223(m), ta c6 dugc cac gia tri ap luc sau:
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P,=192335N/m E,=4231,37N H,=10,178m
P,=19041,15N/m E,=2094527N H,=9,8Im
P,=209644N/m E,=1637328N H,=3869m
P,=375534N/m E,=146646N H,=8.56m
P, =344505N/m E,=28584,69N H,=4,15m
P,=15163,27N/m E, =125814,5N H,=4,15m

d) Xac dinh ngi lyc trong coc.

M, =12539(KN.m)

Chiéu dai coc DUL 1a 11,28m.

Biéu do moment

150000
= 100000
£ 50000
g 0
50000 © 2 4 6 8 10 12
z (m)
Hinh 3.11. Biéu d6 moment (N.m) cia TH3.
Biéu dd Irc cit
100000
50000
Z
0
0 6 8 10 12
-50000

z(m)

Hinh 3.12. Biéu dd lwc cat Q(N) ciia TH3.
3.4.3. Tinh todn 6n dinh céng trinh bang phirong phdp mdt triegt cung tron.
St dung phan mém GeoStudio 2012 cho TH3, ta tinh duoc hé s6 6n dinh cong

trinh bang phwong phap mat truot cung tron 1a K = 2,420
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Chieu cao lop dat (m)

Khoang cach (m)

Hinh 3.13. Két qua tinh toan 6n dinh cong trinh bing phin mém Geostudio 2012
cua TH3.

3.5. Tinh toan theo mo hinh giai tich cho truwong hop 4 (TH4).
3.5.1. Sirc chiu tdi ciia khoi méng gia cé theo quan diém nén twong dwong.
Géc ma sat ctia nén tuong duong: ¢, = a,xe. +(1— ap)x(pn =11,113°
Lyc dinh twong duong: C,, =a, xC, +(1- ap)x C, = 21,741(KN/ mz)
Dung trong tu nhién twong duong: y,, = a, %y, +(1- a, ) Xy, = ]8,388(KN/ m3)
3.5.2. Tinh todn coc DUL.
a) Théng sé ban dau.
*M6 ta twong (twong tu TH1).
*“Pat dflp sau bén (twong tw TH1).
*DAt nén (lop dat quy doi twong dwong giira CDXM va dat nén)
Trong lugng riéng ctia dat nén quy doi: y, =y, = 1838,8 (kg /m’ )
Trong lugng riéng day noi ciia dat nén quy doi: y, , =y, _, = 8388 (kg /m’ )
Sirc khang cét khéng thoat nuéc: S, =G, =2174,1(kg/m’)
Goc ndi ma sat ctia dat nén quy doi: p=111I°

Heé s6 4p luc ngang cia k, va ko dat nén: K, =tan’ (45” —%) =0,6768

*Pit nén tu nhién (twong tw TH1).
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*Hoat tai (twong tw TH1).
b) Xdc dinh lyc tac dong trén coc DUL.
Cécgiatri P, P, Py PP, B, B, E B,y Hyy Hy  Hy H, két qua giong nhu

+y . x(H-H )+
PaSZg.XB>< max [q 7/51 ( ”) Jxka2_2XSutd kazJ;O =
ysl—dan

n

THI.

400+I800><(2,981-1,781)
x0,6768
= 9,807 x0,996 x| max| \+1000x 1,781 ;0 |=0(N/m)
-2x2174,1\0,6768
E,;=0xt(N)
H,=L(m)
2

E,=P,xt=1516327xt(N)

H, =%(m)

c) Xac dinh chiéu dai xuyén dat ciia coc t.
Phuong trinh c4n bang moment tai diém O nhu sau:
E,xH +E,xH,+E ;xH,+E <xH,+E xH,—E xH;=0
=>Phuong trinh can bang moment tai diém O c6 dang:
Axt* +Bxt+C=0
Giai phuong trinh ta dugc t= 8,2973223(m), ta c6 dugc cac gia tri ap luc sau:
P,= ]923,35(N/m) E, = 4231,37(N) H, = 8,4828(m)
P,=19041,15(N/m) E,=2094527(N) H,=812(m)
P,=20964,4(N/m) E,=16373,28(N) H;=6,69(m)
P, = 3755,34(N/m) E, = 1466,46(N) H,=6, 86(m)
P;=0(N/m) E;=0(N) —33(m)
P,=1516327(N/m) E,=1258145(N) H,=33(m)

d) Xac dinh néi lyc trong coc.

M, =107,47(KN.m)

Chiéu dai coc DUL 12 9,58(m).
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Biéu do moment

150000
= 100000
Z. 50000
0
0 2 4 6 8 10
z (m)
Hinh 3.14. Biéu d6 moment (N.m) ciia TH4.
Biéu dd hrc cit
100000
50000
z
0
0 6 8 10
-50000
z(m)

Hinh 3.15. Biéu do lwc cat Q(N) ciia TH4.

3.5.3. Tinh todn 6n dinh cong trinh bang phwong phdp mdt trieot cung tron.

12

12

Str dung phﬁn mém GeoStudio 2012 cho TH4, ta tinh duogc hé sb 6n dinh cong

trinh bang phwong phap mit truot cung tron 1a K =2,370

2 2.370

Chieu cao lop dat (m)

Khoang cach (m)

Hinh 3.16. Két qua tinh toan on dinh cong trinh bing phin mém Geostudio 2012

cua TH4.
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3.6. Tinh toan theo mo hinh giai tich cho truwong hop 5 (THS).
3.6.1. Sirc chju tdi ciia khdi méng gia co theo quan diém nén twong dwong.

Goc ma sat clia nén twong duong: ¢, = a,xe, +(1- ap)x @, =10,86°
Lyc dinh twong duong: C,, =a, xC, +(1- ap)x C, = 20,694(KN/ mz)
Dung trong tw nhién tuong duong: y,, = a, Xy, +(1- ap)x v, = 18,38(1{]\//1713)

3.6.2. Tinh todn coc DUL.
a) Théng sé ban dau.
*Mo ta twong (twong tw TH1).
“PAt dip sau bén (twong tw TH1).
*Pat nén (16p dat quy doi twong dwong giira CPXM va dit nén)

Trong luong riéng cua dat nén quy doi: Voo =V =1 838(kg /m’ )
Trong lugng riéng day ndi ctia dat nén quy doi: 7,, , =¥y s = 838 (kg /m’ )
Strc khéng cat khong thoat nudc: S, =Cq=20694 (kg / m’ )

Goc ndi ma sat clia dat nén quy doi: o = 10,86°
Heé s6 ap luc ngang ciia k, va ky dat nén: K, =tan’ (45” —%j =0,6829

*Pat nén tw nhién (twong tw TH1).
*Hoat tai (twong tw TH1).

b) Xac dinh lyc tac dong trén coc DUL.
Cacgiatri P ; P, Py ;P ;P B, E E B H ) H) Hy H, két qua giéng nhu

THI.

+yax(H—-H,)+
P =gxBx ma){(q 7ax( ) Jxkaz—2xSuﬂj kazJ;O =
yslfanH

n

400+1800%(2,981-1,781)
= 9,807 0,996 x| max| \ +1000> 1,781

-2x2069,40,6829

] x0,6829
5y 0

= 884,74(N / m)

E,;=884,74xt(N)
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H; =%(m)

E, =P, *xt=1516327xt(N)

c) Xac dinh chiéu dai xuyén dat ciia coc t.
Phuong trinh cin bang moment tai diém O nhu sau:
E,xH+E,xH,+E xH,+E, ,xH,+E xH,—E, xH,=0
=>Phuong trinh can bang moment tai diém O c6 dang:
Axt* +Bxt+C=0
Giai phuong trinh ta dugc t= 6,960167(m), ta c6 dugc cac gia tri ap luc sau:
P,=192335(N/m) E,=423137(N) H,=884(m)
P,=19041,15(N/m) E,=2094527(N) H,=847(m)
P,=20964,4(N/m) E,=16373,28(N) H,=735(m)
P, = 3755,34(N/m) E, = 1466,46(N
P;=884,74(N/m)  E;=6157,92(N
P,=1516327(N/m) E,=1258145(N) H,=348(m

~
I
Il
N
\S}
[\
3

~
=
Il
=
N
Co
—_
3
~—_— — —

d) Xac dinh néi lyc trong coc.

M, =111,25(KN.m)

Chiéu dai coc DUL 1a 9,94(m).

Biéu d0 moment
150000
100000
50000

0

50000 O 2 4 6 8 10
z (m)

g
z

Hinh 3.17. Biéu d6 moment (N.m) ciia THS.
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Biéu do luec cat

100000
50000
z.
0
0 6 8 10 12
-50000
z(m)

Hinh 3.18. Biéu dd lwc cat Q(N) ciia TH5.
3.6.3. Tinh todn 6n dinh céng trinh bang phirong phdp mdt triegt cung tron.
Str dung phﬁn mém GeoStudio 2012 cho THS3, ta tinh dugc hé sb 6n dinh cong
trinh bang phuong phap mat truot cung tron 1a K = 2,357

%= 2.357

O S S S A

Chieu cao lop dat (m)

Khoang cach (m)

Hinh 3.19. Két qua tinh toan 6n dinh cong trinh bing phin mém Geostudio 2012
cua THS.

3.7. Tinh toan theo mo hinh giai tich cho truwong hop 6 (TH6).
3.7.1. Sikc chiu tdi ciia khoi mong gia co theo quan diém nén twong dwong.

Goc ma sat cia nén twong duong: ¢, = a,x e, +(1— ap)x @, =10,642°
Lyc dinh twong dwong: C,, =a, xC, +(I-a,)xC, =19,79(KN / m’)

Dung trong tu nhién twong duong: 7, =a, X7, +(]- ap)x V.= ]8,373(KN/ m3)
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3.7.2. Tinh todan coc DUL.
a) Théng sé ban dau.
*Mo ta twong (twong tw TH1).
“PAt dip sau bén (twong tw THI1).
“Pat nén (16p dat quy doi twong dwong gitra CPXM va dit nén)
Trong lugng riéng ciia dat nén quy doi: y,, =y, = 183 7,3(kg /m’ )

Trong lugng riéng day noi ciia dat nén quy doéi:y, , =y, ., =837.3 (kg / m’ )
Strc khéng cat khong thoat nudi: S, =Ca=1 979(kg /m’ )

Goc ndi ma sat ciia dat nén quy doi: o = 10,64°

Heé s6 ap luc ngang cia k, va ky dat nén: K, =tan’ (450 —%) =0,6882

“Pét nén tw nhién (twong tw TH1).
*Hoat tai (twong tw TH1).
b) Xdc dinh lyc tac dong trén coc DUL.
Cacgiatr P,; P, Py PP, E,  E, E, E,.H,; H, H;; H, két qua giong nhu
THI.

+yax(H—-H,)+
P=gxBx ma){(q 7ax( ) Jxkaz—2xSuﬂj kazJ;O =
yslfanH

n

400+1800%(2,981-1,781)
= 9,807 0,996 x| max| \ +1000> 1,781

-2x197940,6882

] x0,6882
’ 0

— 2486,54(N / m)
E,; = 884,74 xt(N)

H,=5(m)

E, =P, *xt=1516327%t(N)
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¢) Xdc dinh chiéu dai xuyén dat cia coc t.
Phuong trinh cin bang moment tai diém O nhu sau:
E,xH +E,xH,+E;xH,+E xH,+E xH;—E xH;=0
=>Phuong trinh can bang moment tai diém O c6 dang:
Axt* +Bxt+C=0
Giai phuong trinh ta dugc t= 7,7342512(m), ta c6 dugc cac gia tri ap luc sau:
P,=192335(N/m) E,=423137(N) H,=9615(m)
P,=19041,15(N/m) E,=2094527(N) H,=925(m)
P, =20964,4(N/m) E,;=16373,28(N) H,=812(m)
P,=375534(N/m) E,=146646(N) H,=799(m)
P, =2486,54(N/m) E,=19231,52(N) H;=387(m)
P, = 15163,27(N/m) E, = 125814,5(N) H,=387 )

d) Xac dinh ngi lyc trong coc.

M, =119,43(KN.m)

Chiéu dai coc DUL 1a 10,72(m).

Biéu do moment

200000
=
Z 100000 —/——\
0
0 2 4 6 8 10 12
z (m)
Hinh 3.20. Biéu d6 moment (N.m) ciia TH6.
Biéu do luc cit
100000
50000
z
0
0 6 8 10 12
-50000
z(m)

Hinh 3.21. Biéu db lwc ciat Q(N) ciia TH6.
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3.7.3. Tinh todn 6n dinh céng trinh bang phirong phdp mdt triegt cung tron.
Str dung phén mém GeoStudio 2012 cho TH6, ta tinh duoc hé sb dn dinh cong
trinh bang phwong phap mit truot cung tron 1a K = 2,398

% - 2.398

S e T

Chieu cao lop dat (m)

Khoang cach (m)

Hinh 3.22. Két qua tinh toan on dinh cong trinh bing phin mém Geostudio 2012
cua THe.

3.8. Tinh toan theo mé hinh giii tich cho trwomg hop 7 (TH7).
3.8.1. Sirc chiu tdi ciia méng gia cé theo quan diém nén twong dwong.

Goc ma sat cia nén twong duong:

Py =a, %P, +(1-ap)><gon =0,0872%30+(1-0,0872)x 21,4=22,15"

Luc dinh tuong duong:
C,=a,xC,+(I-a,)xC,=00872x100+(1-0,1256)x7,5=15,566(KN / m’ )
Dung trong ty nhién twong duong:

Vu=a,%y, +(1-a,)xy,=00872x19+(1-0,0872)x18,5=18,544(KN / m’)
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3.8.2. Tinh todan coc DUL.

1 Eaz2 T
- [ | l .
L MN P PBATROI
X __7 ik _E\ﬂ _E_
= ‘-} = ‘
T
_ ?E’_E’?_____ Pa3 [Pad N\ |
ﬂ_
= T BATROI
as T =
- i
Epl Ea6 T
— [
- ]
T T
Ppl | Pa5 | Paé
1 pL | F 2 | I A | Y
o0 F

Hinh 3.23. So’ d0 giai tich cAn bang ap lwe bi dong va chi dong d6i voi TH 7.
a) Théng sé ban dau.
*Mo ta twong: Twong tw THI.
“Pat dap sau bén.

Loai dat dap Dit roi

Trong lugng riéng cua cat dip: Va=1 800(kg /m’ )
Trong luong riéng ddy ndi cia cat dip: Vorcan =1 000(kg / m3)
Goc noi ma sat clia cat dép: ¢ =20

7
A

Hé s6 4p luc ngang chu dong k, cua cat dap:

K, =tan’ (45” —%) = tan (45" 220J 0,49
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“PAt nén (16p dat quy doi twong dwong giira CPXM va dit nén)
Trong luong riéng cua dat nén quy doi: Vo =Va =1 854,4(kg /m’ )

Trong lugng riéng day ndi ctia dat nén quy ddi: y,, , =y, =854.4 (kg /m’ )

U

Strc khéng cat khong thoat nudi: S, =Cy=1 584<kg /m’ )

Goc ndi ma sat cua dat nén quy doi: p=2215°

Heé s6 ap luc ngang cia k, va ks dat nén:

K, = tan’ (450 - &j = tan’ (45" - ﬂj =0,4524
2 2

“Pét nén tw nhién:

21’4j=2,]49
2

K, =tan’ (45" + &) =tan’ (45" +
2
Hé s6 chiét giam R, tra hinh 8, phan 3, TCVN 11823-2017, ta co:

+ G6c ma sat cua vat licu: =14 tra bang 20, phén 3, TCVN 11823-2017
-1 654
+ ¢ 214 , R=0,9122
*Hoat tai.
Cuong d0 tai trong q(kg/m?) q=400 (kg/m?)
b) Xac dinh lyc tac dong trén coc DUL.
P, =k, xqgxgxL=049%400%9,807 <1=1923,35(N / m)

E,=P,x(H-H,)=192335%(2981-1781)=4231,37(N)

g = HEHy 298101781
2 2

P,=k,xgxLxy, <(H-H,)=049%9807x1x1800%(2,981-1,781)

= 19401,15(N / m)

E, =é><};2 x(H-Hn):éx19041,15><(2,981-1,781):20945,2(N)

H+2H 2,981+2x1,781
L=t (m)
3
P,=P,+P,=192335+19041,15=20964,5(N / m)

H,=1+
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E,=P,xH, =2094527%0,781=16373,28(N)

H3=t+H” :t+0’781(m)

2 2
P,=k,*<g*xLxy,  *H, =049%9807x1x1000%1x1,5=375534(N /m)
E, =éxpa4 xH, =é><3755,34><0,781 =1466,46(N)
H, =1+ s :t+0,781(m)

3 3

H-H
Ps=gxBx max((q_'_%]x( ”)+j><kaz—2><5ud kazJ;O =
7/slfdn><Hn t

400+1800%(2,981-1,781)
= 9,807 % 0,996 x| max| \ +1000% 1,781

-2x1556,6+/0,4524

J x0,4524
; 0

= 2264,45(N / m)

E, =P;xt=2264,45%t(N)

Ry xBx[mox (1 k258, B2 0

= 0,807 0,996 | max(8544x1x0,4524-2x1556,6:0.4524):0| (N /m)

E :%Pas Xt(N)

Pp1=g><B><(kp2 xnyz_dn ><t+2><Suz\/E)
= 9,807><0,996><(2,]49><0,9]22><854,4><t+2><]556,6«/2,]49)(N/m)

1
E :EX})})]XZ‘(N)

pl
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¢) Xdc dinh chiéu dai xuyén dat cia coc t.
Phuong trinh cin bang moment tai diém O nhu sau:
E,xH +E,xH,+E;xH,+E xH,+E xH;—E xH;=0
=>Phuong trinh can bang moment tai diém O c6 dang:
Axt* +Bxt+C=0
Giai phuong trinh ta dugc t= 4,0445(m), tac c6 dugc gia tri cac ap luc nhu sau:
P,=192335(N/m) E,=423137(N)  H,=5093(m)
P,=19041,15(N/m) E,=2094527(N) H,=556(m)
P,=20964,4(N/m) E,;=16373,28(N) H,=4,44(m)
P,=375534(N/m) E,=1466,46(N)  H,=43(m)
P;=2264,45(N/m) E,=915857(N)  H;=202(m)
P, =0(N/m) E, =0(N) H, =1,35(m)
P,= 87646,57(N/ m) E, = ]77243,28(N) H,= I,35(m)
d) Xac dinh ngi lyc trong coc.

M, =108,33(KN.m)

Chiéu dai coc DUL 1a 7,03(m).

Biéu do moment

= 200000
£ 100000 m
Z
0
0 1 2 3 4 5 6 7
z (m)
Hinh 3.24. Biéu d6 moment (N.m) caa TH7.
Biéu d0 luec cit
200000
100000
Z.
0
0
-100000

z(m)

Hinh 3.25. Biéu db lwc cit Q (N) ciia TH7.
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3.8.3. Tinh todn 6n dinh céng trinh bang phirong phdp mdt triegt cung tron.
Str dung phén mém GeoStudio 2012 cho TH7, ta tinh duoc hé s6 6n dinh cong
trinh bang phwong phap mat truot cung tron 1a K =2,916

% — 2.398

I e

Chieu cao lop dat (m)

Khoang cach (m)

Hinh 3.26. Két qua tinh toan 6n dinh cong trinh b%mg phin mém Geostudio 2012
cua TH7.

3.9. Tinh toan theo mé hinh giai tich cho truwong hop 8 (THS).
3.9.1. Sirc chiu tdi ciia mong gia cé theo quan diém nén tiwong dwong.

Goc ma sat ctia nén tuong duong: Py =a, %@, +(1 - ap)x @, =21,915
Lyc dinh twong dwong: C,, =a, xC, +(I-a,)xC, =13,429(KN / m’)

Dung trong tu nhién twong duong: y,, = a, xy, +(1— a, ) Xy = 18,532(KN/ m3)
3.9.2. Tinh todn coc DUL.
a) Théng sé ban dau.
*Mo ta twong: Twong tw TH7.
*Pit dip sau bén: Twong tu TH7.
*Pét nén (16p dit quy doi twong dwong giirta CPXM va dit nén)

Trong lugng riéng ciia dat nén quy doi: y, =y, =1 853,2(kg /m’ )
Trong lugng riéng day ndi ctia dat nén quy doi: 7., ,, =¥y 0 = 853,2(kg / m’ )

Strc khéng cat khong thoat nudi: S, =Cu=1 342,9(kg / m3)
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Go6c ndi ma sat clia dat nén quy déi: = 2215°

Heé s6 4p luc ngang ciia k, va ky dit nén: K, =tan’ (45” —%) =0,4558

“PAt nén tw nhién: Twong tw TH7
*Hoat tai: Twong tw TH7
b) Xac dinh lyc tac dong trén coc DUL.
Cac gia tri P,,P,;P,;P,;E E, E ;E H, H, H,;H, kétqua gibng nhu
TH7.

+y ax(H—-H, )+
Ps=gxBx max&q 7ax( ) jxkaz—2xSu,d kazJ;O =
7s17anHn

400+1800%(2,981-1,781)
= 9,807 %0,996 x| max| \ +1000% 1,781

-2x1342,90,4558

JXO, 4558
;0

= 5176,96(N / m)

E,; = Py xt=2264,45x1(N)

a

P6:ngx|:maX(7/52dn thkaZ _szu2 ka2 )’0:|

= 9,8070,996| max(853,2x10,4558 - 2x1342,9\0,4558 )0 |(N / m)

a

E6:%Bz6xt(N)

Ppl=g><B><(k,72 XRXy, 4 ><t+2xSu2\/E)
= 9,807 %0,996 %(2,149%0,9122% 8544 x 1+ 2 1556,6/2,149 )(N / m)

1
E =§><Pp]><t(N)

pl
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¢) Xdc dinh chiéu dai xuyén dat cia coc t.
Phuong trinh cin bang moment tai diém O nhu sau:
E,xH +E,xH,+E;xH,+E xH,+E xH;—E xH;=0
=>Phuong trinh can bang moment tai diém O c6 dang:
Axt* +Bxt+C=0
Giai phuong trinh ta dugc t=4,2706458(m), tac c6 dugc gia tri cac ap luc nhu sau:
P,=192335(N/m) E,=4231,37(N)  H,=6,15(m)
P,=19041,15(N/m) E,=2094527(N) H,=2578(m)
P,=20964,4(N/m) E,=1637328(N) H,=4,66(m)
Pa4=3755,34(N/m) Ea4=1466,46(N) H4=453(m)
Pa5=5176,96(N/m) E ; =22]08,98(N) H =2,14(m)
P, ZO(N/m) E . ZO(N) H, =],4Z(m)
P,= 91248,]8(N/m) E, = ]94844,32(N) H, = ],42(m)
d) Xac dinh ngi lyc trong coc.

M, =11579(KN.m)

Chiéu dai coc DUL 1a 7,25m.

Biéu do moment

200000
g 100000 //—\
£
Z 0
~100000 0 1 2 3 4 5 6 7 8
z (m)
Hinh 3.27. Biéu d6 moment (N.m) caa THS.
Biéu dd luc cat
200000
100000
Z
0
-100000 ¢ $

z(m)

Hinh 3.28. Biéu db lwc cit Q (N) ciia THS.
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trinh

24

Chieu cao lop dat (m)
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. Tinh todn 6n dinh céng trinh bang phirong phdp mdt triegt cung tron.

Str dung phén mém GeoStudio 2012 cho THS, ta tinh duogc hé sé on dinh cong
bang phwong phap mit truot cung tron 1a K = 2,89

Khoang cach (m)

Hinh 3.29. Két qua tinh toan 6n dinh cong trinh bing phin mém Geostudio 2012

3.10.

cua THS.

Tinh toan theo mo hinh giai tich cho trwong hop 9 (TH9).

3.10.1. Sikc chiu tdi ciia mong gia co theo quan diém nén tiwong dirong.

Goc ma sat ctia nén tuong duong: Pa =a, %, +(1 - ap)x @, =21,822°
Lyc dinh twong duong: C,;, =a, xC, +(1- ap)x C = 12,042(KN/m2)

Dung trong tw nhién twong duong: y,, = a, Xy, +(1- a, ) Xy = ]8,525(KN/ m3)

3.10.2. Tinh todn coc DUL.

a) Théng sé ban dau.

*Mo ta twong: Twong tw TH7.

*Pit dip sau bén: Twong tw THT.

*Pat nén (16p dit quy ddi twong dwong gitra CPXM va dit nén)

Trong lugng riéng ciia dat nén quy doi: y, =y, =1852,5 (kg / m’ )

Trong lugng riéng day nobi ciia dat nén quy doi: y,, , =y,,_, =852,5 (kg /m’ )

Sirc khang cat khéng thoat nude: S, =C,, =1204,2(kg / m’)
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Go6c ndi ma sét clia dat nén quy déi: = 2215°

Heé s6 4p luc ngang ciia k, va ky dit nén: K, =tan’ (45" —%j =0,458

“PAt nén tw nhién: Twong tw TH7
*Hoat tai: Twong tw TH7
b) Xac dinh lyc tac dong trén coc DUL.
Cac gia tri P,,P,;P,;P,;E E, E ;E H, H, H,;H, kétqua gibng nhu
TH7.

+v. . x(H—-—H )+
Ps=gxBx max&q 7ax( ) Jxkaz—ZxSuld kaZ};O =
j/slfdann

400+1800%(2,981-1,781)
= 9,807 %0,996 x| max| \+1000x 1,781

-2x1204,20,458

jx0,458
;'0

=7078,47(N / m)

E,; =Py xt=7078,47 xt(N)

Pa6:gXBX|:maX(7szdn xtxk,, _ZXSuz\/E);OJ

= 9,807%0,996| max(852,2x1x0,458 - 21204, 20,458 ;0 |(N / m)

a

E6:%Bz6xt(N)

Ppl=g><B><(k,72 XRXy, 4 ><t+2xSu2\/E)
= 9,807 %0,996 %(2,149%0,9122%852,5 <1+ 2% 1204,2{/2,149 (N / m)

1
E =§><Pp]><t(N)

pl
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¢) Xdc dinh chiéu dai xuyén dat cia coc t.
Phuong trinh cin bang moment tai diém O nhu sau:
E,xH +E,xH,+E;xH,+E xH,+E xH;—E xH;=0
=>Phuong trinh can bang moment tai diém O c6 dang:
Axt* +Bxt+C=0
Giai phuong trinh ta dugc t=4,4576037(m), tac c6 dugc gia tri cac ap luc nhu sau:
P,=192335(N/m) E, =4231,37(N) H,=6,33(m)
P,=19041,15(N/m) E, =2094527(N) H,=597(m)
P,=20964,4(N/m) E,=16373,28(N) H,=4,85(m)
P,=375534(N/m) E, =1466,46(N) H,=4,72(m)
P;=707847(N/m) E,;=31553,04(N)  H;=223(m)
P,=0(N/m) E, =2406,67(N) H,=1,49(m)
P, =94242,76(N / m) E, =210048,45(N) H,=149(m)

d) Xac dinh ngi lyc trong coc.

M, =121,93(KN.m)

Chiéu dai coc DUL 14 7,44(m).

Biéu do moment

- 200000
g 100000 _/-—\.\
z
0
0 1 2 3 4 5 6 7 8
z (m)
Hinh 3.30. Biéu d6 moment (N.m) ciia THY.
Biéu do luc cat
200000
100000
z
0
1100000 $

z(m)

Hinh 3.31. Biéu db lwc cit Q (N) ciia THY.
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3.10.3. Tinh todn én dinh céng trinh bang phwong phdp mdt trieot cung tron.

Str dung phﬁn mém GeoStudio 2012 cho THO, ta tinh dugc hé sé on dinh cong

trinh bang phwong phap mit truot cung tron 1a K = 2,866

% — 2.866

e T o e

Chieu cao lop dat (m)

Khoang cach (m)

50

Hinh 3.32. Két qua tinh toan 6n dinh cong trinh bing phin mém Geostudio 2012

cua THY.
3.11. Tinh todn theo mo hinh giai tich cho truwdong hop 10 (TH10).
3.11.1. Sikc chiu tdi ciia mong gia c6 theo quan diém nén twong dirong.

Goéc ma sat cta nén tuong duong: ¢, = a,x o, +(1— a, ) x @, = 22,48’

Lyc dinh trong duong: C;, =a, xC, +(1-ap)><Cn =19,118(KN/m2)

Dung trong tw nhién tuong duong: y,, = a, Xy, +(1 -a, ) Xy =18, 563(1(]\7/ m3)

3.11.2. Tinh toan coc DUL.
a) Théng sé ban dau.
*M6 ta twong: Twong tw TH7.
*Pit dip sau bén: Twong tw THT.
*Pat nén (16p dit quy ddi twong dwong gitra CPXM va dit nén)

Trong luong riéng ctia dat nén quy doéi: y,, =y, =1 856,3(kg / m’ )

Trong lugng riéng day noi ciia dat nén quy doéi: y,, , =y,,_, =856,3 (kg / m’ )

Sirc khang cat khéng thoat nuée: S, =C,, =1911,8(kg /m’)
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Goc ndi ma sat cua dat nén quy doi: p=2248°
Hé s6 ap luc ngang cua ki va ky dit nén: K, = tan” (450 - %) =0,4466

“PAt nén tw nhién: Twong tw TH7
*Hoat tai: Twong tw TH7

b) Xac dinh lyc tac dong trén coc DUL.
Cac giatn P,;P,,P,;P, E E

o’ Eyr B3 By Hy H o H G H két qua giong nhu

TH7.
+v. . x(H—-—H )+
Ps=gxBx max&q 7ax( ) JXkaz—zx*gu,d kazJ;O =
7/slfdn><Hn

400+1800%(2,981-1,781)
= 9,807 % 0,996 x| max| \ +1000 % 1,781

-2x1911,80,4468

JXO, 4468
;0

=0(N/m)
Ea5=Pa5Xt=0><t(N)
H,=L(m)

2

P6:gXBX|:maX(7s2_dn thkaZ _2XSu2 ka2 )’O:|

a

= 9,807><0,996[max(856,3><t><0,4468—2><1911,8«/0,4468);0J(N/m)

E :%])a() XI(N)

Pplzngx(kp2 XRXy, 4 ><t+2xSu2\/a)
:9,807><0,996><(2,149><0,9]22><856,3><t+2><1911,8\/2,149)(N/m)

B,y =2 B, xi(N)
t
H, =—(m)
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¢) Xdc dinh chiéu dai xuyén dat cia coc t.
Phuong trinh cin bang moment tai diém O nhu sau:
E,xH +E,xH,+E;xH,+E xH,+E xH;—E xH;=0
=>Phuong trinh can bang moment tai diém O c6 dang:
Axt* +Bxt+C=0
Giai phuong trinh ta dugc t= 3,8785(m), tac c6 dugc gia tri cac ap luc nhu sau:
P,=192335(N/m) E,=4231,37(N)  H,=576(m)
P,=19041,15(N/m) E,=2094527(N) H,=539(m)
P, =20964,4(N/m) E,=16373,28(N) H,=427(m)
Pa4=3755,34(N/m) Ea4=1466,46(N) H4=414(m)
P;=0(N/m) E,;=0(N) H;=194(m)
P, = O(N/m) E = O(N) H,= 1,29(m)
P,= 85072,78(N/m) E, = ]64979,67(N) H, = 1,29(m)
d) Xac dinh ngi lyc trong coc.

M, =103,25(KN.m)

Chiéu dai coc DUL 1 6,86(m).

Biéu do moment

200000
£ 100000
g -./.\
Z. 0
-100000 0 1 2 3 4 5 6 7 8
z (m)
Hinh 3.33. Biéu d6 moment (N.m) cua TH10.
Biéu do luc cit
200000
100000
o
0
-100000 9 1 8

z(m)

Hinh 3.34. Biéu d@6 lwe cat Q (N) ciia TH10.
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3.11.3. Tinh todn én dinh céng trinh bang phwong phdp mdt trieot cung tron.
Str dung phﬁn mém GeoStudio 2012 cho TH10, ta tinh dugc hé sb 6n dinh cong
trinh bang phwong phap mit truot cung tron 1a K = 2,983

24— 2.983

e e e

Chieu cao lop dat (m)

Khoang cach (m)

Hinh 3.35. Két qua tinh toan 6n dinh cong trinh bing phin mém Geostudio 2012
cua TH10.

3.12. Tinh toan theo mo hinh giai tich cho truong hgp 11 (TH11).
3.12.1. Sirc chiu tdi ciia méng gia co theo quan diém nén tiong dwong.

Géc ma sat cta nén tuong duong: ¢, = a,xe, +(]— ap)>< @, =22217
Lyc dinh twong duong: C, =a, xC, +(1-ap)><Cn = 16,288(1(N/m2)

Dung trong tw nhién twong duong: y,, = a, %y, +(1- a, ) Xy = ]8,548(KN/ m3)
3.12.2. Tinh toan coc DUL.
a) Théng sé ban dau.
*Mo ta twong: Twong tw TH7.
*Pit dip sau bén: Twong tw THT.
*Pat nén (16p dit quy ddi twong dwong gitra CPXM va dit nén)

Trong luong riéng ciia dat nén quy doi:  y, =y, =1 854,8(kg /m’ )

Trong luong riéng day noi cta dat nén quy doi:y, , =y, ., =8548 (kg / m’ )

Stre khang cat khong thoat nudc: S, =Ca=1 628,8(kg /m’ )
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Goc ndi ma sat cia dat nén quy doi: p=2222°
Heé s6 ap luc ngang cia k, va ks dat nén: K, =tan’ (450 — %) =0,4513

“PAt nén tw nhién: Twong tw TH7
*Hoat tai: Twong tw TH7

b) Xac dinh lyc tac dong trén coc DUL.
Cac giatn P,;P,,P,;P, E E

o’ Eyr B3 By Hy H o H G H két qua giong nhu

TH7.
+y. . x(H-H )+
P =gxBx ma){(q 7ax( ) Jxkaz—2xSuﬂ kazJ;O =
yslfdann

400+1800%(2,981-1,781)
= 9,807 0,996 x| max| \ +1000% 1,781

-2x1628,80,4513

]X0,4513
;.0

= 1286,56(N / m)

Ea5=Pa5Xt=0><t(N)
H, = (m)
> 2

P6:gXBX|:maX(7/s2_dn thkaz _2XSu2 kaZ )’0:|

a

= 9,807><0,996[max(854,8><t><(),4513-2><1628,8\/0, 4513);0}(N/m)

E :%])a() XI(N)

Pplzngx(kp2 XRXy, 4 ><t+2xSu2\/a)
= 9,807><0,996><(2,149><0,9]22><854,8><t+2><1628,8\/2,149)(N/m)

B,y =2 B, xi(N)
t
H, =—(m)
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¢) Xdc dinh chiéu dai xuyén dat cia coc t.
Phuong trinh cin bang moment tai diém O nhu sau:
E,xH +E,xH,+E;xH,+E xH,+E xH;—E xH;=0
=>Phuong trinh can bang moment tai diém O c6 dang:
Axt* +Bxt+C=0
Giai phuong trinh ta dugc t= 3,9723(m), tac c6 dugc gia tri cac ap luc nhu sau:
P,=192335(N/m) E, =4231,37(N) H,=5.85(m)
P,=19041,15(N/m) E, =2094527(N) H,=549(m)
P,=20964,4(N/m) E,=1637328(N) H,=436(m)
P,=375534(N/m) E, =1466,46(N) H,=4,23(m)
Pa5=1286,56(N/m) E ; =5110,66(N) H =1,99(m)
P, = O(N/m) E = O(N) H,= 1,32(m)
P,= 86496,58(N/m) E, = 171797,27(N) H, = ],32(m)
d) Xac dinh ngi lyc trong coc.

M, =106,07(KN.m)

Chiéu dai coc DUL 1a 6,95(m).

Biéu do moment

200000
£ 100000 m.../.\
g
Z 0
z (m)
Hinh 3.36. Biéu d6 moment (N.m) ciia TH11.
Biéu do luc cit

200000

100000
z

0
100000 $

z(m)

Hinh 3.37. Biéu db lwc ciat Q (N) cia TH11.
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3.12.3. Tinh todn én dinh céng trinh bang phwong phdp mdt trieot cung tron.
St dung phan mém GeoStudio 2012 cho TH11, ta tinh duoc hé s 6n dinh cong
trinh bang phwong phap mit truot cung tron 1a K = 2,942

4 — 2.942

O S 0 0 50 U SOSS S

Chieu cao lop dat (m)

Khoang cach (m)

Hinh 3.38. Két qua tinh toan 6n dinh cong trinh bing phin mém Geostudio 2012
cua TH11.

3.13. Tinh toan theo mo hinh gidi tich cho truong hop 12 (TH12).
3.13.1. Sikc chiu tdi ciia mong gia co theo quan diém nén twong dirong.

Goc ma sat clia nén twong duong: @, = a,xe. +(1— a, ) x@ =22,04°
Lyc dinh tvong duong: C;, =a, xC, +(1-ap)><Cn = 14,373(KN/ mz)

Dung trong tw nhién twong duong: y,, = a, %y, +(1 -a, ) Xy, = ]8,537(KN/ m3)
3.13.2. Tinh todn coc DUL.
a) Théng sé ban dau.
*Mo ta twong: Twong tw TH7.
*Péit dip sau bén: Twong tw THT.
*Pat nén (16p dit quy ddi twong dwong gitra CPXM va dit nén)

Trong lugng riéng ciia dat nén quy doi: y, =y, =1 853,7(kg /m’ )
Trong lugng riéng day noi ciia dat nén quy doéi: v, , =, ., = 853,7(kg /m’ )

Strc khéng cat khong thoat nudi: S, =C,=14373 (kg / m’ )
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Goc ndi ma sat cua dat nén quy doi: @=22,04°
Hé s6 ap luc ngang cua ka va ky dit nén: K, = tan’ (45" —%j =0,4543

“PAt nén tw nhién: Twong tw TH7
*Hoat tai: Twong tw TH7

b) Xac dinh lyc tac dong trén coc DUL.
Cac giatn P,;P,,P,;P, E E

o’ Eyr B3 By Hy H o H G H két qua giong nhu

TH7.
+y. . x(H-H )+
P =gxBx ma){(q 7ax( ) Jxkaz—2xSuﬂ kazJ;O =
yslfdann

400+1800%(2,981-1,781)
= 9,807 0,996 x| max| \ +1000% 1,781

-2%x1437,3/0,4543

]X0,4543
;.0

= 3887,41(N / m)

Ea5=Pa5Xt=0><t(N)

H,=5(m)

Pa6=ngx[max(7{Y2dn xtxk,, —2xSu2\/E);O}

= 9,807 %0,996| max(853,7 x1x0,4543-2x1437,3/0,4543);0 | (N /m)

E :%])a() ><t(N)

Pp1=g><B><(kl72 ><R><7/2_dn ><t+2><Su2\/E)

=9,807><0,996><(2,149><0,9]22><853,7><t+2><]437,3 2,]49)(N/m)

B,y =2 B, xi(N)
t
H, =—(m)
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¢) Xdc dinh chiéu dai xuyén dat cia coc t.
Phuong trinh cin bang moment tai diém O nhu sau:
E xH+E ,xH,+E xH,+E xH,+E ;xH, —Ep1 xH,=0
=>Phuong trinh cin bang moment tai diém O c6 dang:
Axt* +Bxt+C=0
Giai phuong trinh ta dugc t=4,1685m, tac c6 dugc gia tri cac ap lyc nhu sau:

P,=192335(N/m) E, =4231,37(N) H,=6,05(m)

P,=19041,15(N/m) E, =2094527(N)  H,=568(m)
P,=20964,4(N/m) E,=1637328(N)  H,=456(m)
P,=375534(N/m) E, =1466,46(N) H,=4,43(m)
P, =3887,81(N/m) E,;=162064(N) H;=2,08(m)
P,=0(N/m) E,=0(N) H,=139(m)
P,=89619,51(N/m) E, =186789,977(N) H,=139(m)

d) Xac dinh ngi lyc trong coc.

M, =112,35(KN.m)

Chiéu dai coc DUL 1a 7,15m.

Biéu do moment

- 200000

£ 100000
Z

0

0 1 2 3 - 5 6 7
z (m)
Hinh 3.39. Bi¢u d6 moment (N.m) ciia TH12.
Biéu dd luc cat

200000

100000
Z

0

-100000 ¢

z(m)

Hinh 3.40. Biéu db lwc cat Q (N) cia THI12.



89

3.13.3. Tinh todn én dinh céng trinh bang phwong phdp mdt trieot cung tron.
St dung phan mém GeoStudio 2012 cho TH12, ta tinh duoc hé s 6n dinh cong

trinh bang phwong phap mat truot cung tron 1a K = 2,890

2 — 2.890

atobotdobbobbod bt

Chieu cao lop dat (m)

Khoang cach (m)

Hinh 3.41. Két qua tinh toan 6n dinh cong trinh b%ng phin mém Geostudio 2012
cua TH12.

3.13.4. Téng hop két qud tinh todn cdc truong hop.

Truong hop | Mumax (KN.m) Z¢ (m) Hésd K cq?gi}‘f?;)
1 107,47 5,82 2,370 9,583
2 113,86 6,11 2,367 10,188
3 125,39 6,65 2,420 11,278
4 107,47 5,82 2,370 9,583
5 111,25 5,99 2,357 9,941
6 119,43 6,37 2,398 10,715
7 108,33 5,08 2,916 7,026
8 115,79 524 2,890 7,252
9 121,93 5,38 2,866 7,439
10 103,25 4,96 2,983 6,860
11 106,07 5,03 2,942 6,953
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12 112,35 5,17 2,890 7,150
Biang 3.7. Bang tong hop két qua tinh toan cac truwong hop.
3.14. Tinh toan theo phwong phap PTHH (plaxis 2D).
3.14.1. Tinh toan theo phuwong phap PTHH cho THI.
a) Khai bdo théng sé ddu vao.
nt ten Coc Lop cat , , Coc Dit dﬁp
Vathiew 1 cpxm | adp Lopl | Lop2 | 18
, e Soil and | Soiland | Soiland | Soil and Soil and
Nhoém vat liéu . ) ) ) Plates | .
interfaces | interfaces | interfaces | interfaces interfaces
Mb hinh Mohr - Mohr - Mohr - Mohr - Mohr -
columb columb columb columb ) columb
Loai tmg xir Undrained Drained Undained | Undrained ] Drained
A A A
Vumsat (KN 0°) 19 18 15,2 15 i 18,5
Veu (KN / 10*) 19 20 18,3 18,9 . 20
E (KN / mz) 17500 20000 5600 6900 - 18000
c(KN/m?) 100 0,2 10,5 29000 ] 17
¢ (d9) 30 20 8,4 14 - 21
Hé sd poisson v 0.2 0,3 0,4 0,3 - 0,3
Hé s6 rong e - - 2,6 0,69 -
EI (KN/m) - - - - 63991
EA (KN/) - - - - 5435200
Trong lugng
' ' - - - - 6,27753
W:(J/bt_ydn)xdeq ’

Bang 3.8. Bing khai bao thong sé vt liéu diu vao cho mé hinh Plaxis.
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b) Phan chia giai doagn thi cong.

Hinh 3.42. Giai doan 1: Pat nén hién trang.

Hinh 3.44. Giai doan 3: Thi cong coc DUL.
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Hinh 3.45. Giai doan 4: Pip cat, diap dat Ié.

BiEEEEiEE

Hinh 3.46. Giai doan 5: Khai thac.
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uﬂ Phases
Bl &
) Initial phase [InitialPhase]
Thi céng COM [Phase_1]
Déng clr DUL [Phase_2]
Dap cat + dat [Phase_3]
Khai thac [Phase_4]
FS [Phase_5]

Name Value
=/ General
D FS [Phase_3]
Start from phase Khai thac -
Calculation type [ safety -
Loading type [A] Incremental multiphe +
My 0.1000
Pore pressure calculation type ¥ Use pressures from v
Thermal calculation type &
First step
Last step
Design approach ne -
Spedal option 0
= Def ion control t
Ignore undr. behaviour (A,B)
Reset displacements to zero
Reset small strain
Reset state variables
Updated mesh
Updated water pressure
Ignore suction
Cavitation cut-off
Cavitation stress
g S — "
Max cores to use 256
Max number of steps stored 1
Use compression for result files

B ERER EER

PEEEFEE
« O] B B G0 A

HEHEHEHEE

Ignore temperature v

ooooo

OE

Log info for last calculation

Comments

Hinh 3.47. Giai doan 6: Tinh toan hé s6 6n dinh FS.

c) Két qua tinh todn Plaxis.

Bending moments M (scaled up 0.0500 times)
Maximum value = 71,18 kN m/m (Element 7 at Node 2126)
Minimum value = -4, 56510 -15 kN m/m (Element 1 at Node §93)

Hinh 3.48. Két qua tinh toan momen coc DUL 16m nhit & giai doan khai thac ciia

THI1.
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X Y N Nesin (L Q Quin Qe M M Mo ¥
[10°% m] [m] [kN/m] [kN/m] kN/m] | [kN/m] kiym] | [kW/m] | [kNm/m] | [107kNm/m] | [kN m/m]
500.000 41791 41791 0.000 0.540 -6.981 0.549 71.178 0.000 71.178
500.000 = 2747 = 42280 42280 | 0.000 3475 | 7.926 0.346 70.872 0.000 70.872
500.000 | 2330 41038 41038 | 0.000 4.711 6006 | 4711 70.641 0.000 70.641

Hinh 3.49. Momen 16m nhét ciia coc DUL tai vi tri Z; ciia THI.

Soil weight M Weight 1.000
Strength reduction factor M« 0.4283E-3 M4 1.642
Time Increment 0.000 End time 0.000

Hinh 3.50. H¢ s6 6n dinh FS ciia THI.

3.14.2. Tinh todn theo phwong phap PTHH cho TH2.
Tuong ty TH1 ta c6 két qua tinh toan theo phuong phap PTHH cho TH2.

oS

= & W W YW W E W YW W W

Bending moments M (scaled up 0.0500 times)
Maximum value = 71.70 ki m/m (Element 7 at Node 1975)
Minimum value = -0.1884%10 -12 kN m/m (Element 1 at Node 4)

Hinh 3.51. Két qua tinh toan momen coc DUL 16m nhit & giai doan khai thac ciia

TH2.
Y N N in N e Q Qrin Qrnax M M i [y W
[m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [kN m/m] (103 ki m/m] [kN m/m]
42800 = 42809 | 0.000 0901 | -7.887 0.335 71.702 0.000 71.702
2485 | 42027 | 42027 | 0.000 2.704 6.027 2.704 71.537 0.000 71.537
2.880 = 43378 | 43378 | 0.000 452 | -8.846 0.316 71.157 0.000 71.157
2.288 | 41.031 | 41.031 | 0.000 6.462 5.067 6.462 70.633 0.000 70.633

Hinh 3.52. Momen lén nhit ciia coc DUL tai vi tri Z ciia TH2.
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Soil weight My, eight 1.000
Strength reduction factor Mg 0.05221E-3 Mg 1.723
Time Increment 0.000 End time 0.000

Hinh 3.53. H¢ s6 6n dinh FS ciia TH2.

3.14.3. Tinh todn theo phwong phap PTHH cho TH3.

Tuong ty TH1 ta c6 két qua tinh toan theo phuong phap PTHH cho TH3.

Bending moments M (scaled up 0.0500 times)
Maximum value = 70.54 kN m/m (Element 7 at Node 1301)
Minimum value = -0.04974%10 -12 kN m/m (Element 1 at Node 4)

Hinh 3.54. Két qua tinh toan momen coc DUL 16m nhit ¢ giai doan khai thac ciia

TH3.
Y N an‘n Nmix Q an Qmax M Mr|l‘|v Mmax
[m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [kN m/m] [102 kN m/m] [kN m/m]
| -2.585 42,644 42.644 0.000 0.847 -8.068 0.847 70.538 0.000 70.538
-2.771 43.483 43.483 0.000 -2.479 -9.148 0.310 70.393 0.000 70.393
-2.399 41.689 -41.689 0.000 4.104 -7.099 4.104 70.082 0.000 70.082
Hinh 3.55. Momen l6n nhat ctiia coc DUL tai vi tri Z¢ cia TH3.
Soil weight EMWeight 1.000
Strength reduction factor M 0.06140E-3 IM ¢ 1.851
Time Increment 0.000 End time 0.000

Hinh 3.56. Hé s6 6n dinh FS cia TH3.

3.14.4. Tinh todn theo phwong phap PTHH cho TH4.
Tuong ty TH1 ta c6 két qua tinh toan theo phuong phap PTHH cho TH4.
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Bending moments M (scaled up 0.0500 times)
Maximum value = 69,72 kN m/m (Element 7 at Node 2360)
Minimum value = 0.1255%10 -12 kN m/m (Element 12 at Node 5539)

Hinh 3.57. Két qua tinh toan momen coc DUL 16m nhit & giai doan khai thac cua

THA4.

X Y N Nin b Q Qvin e M M i Mpse ¥
[10% m] [m] [kit/m] [kN/m] ki/m] | [k/m] | [k/m] | [kw/m] | [kNm/m] | [W0FkNm/m] | [kNm/m]
500.000 -41.409 -41.409 0.000 0.132 -7.318 0.385 69.715 0.000 69.715
500.000 -2.766 -41.985 -41.985 0.000 -3.499 -8.254 0.384 69.366 0.000 69.366
500.000 -2.356 -40.585 -40.585 0.000 3.800 -6.280 3.800 69.311 0.000 69.311

Hinh 3.58. Momen 16n nhit ciia coc DUL tai vi tri Z cia TH4.

Soil weight

M yeight 1.000
Strength reduction factor M 0.3707E-3 M 1.631
Time Increment 0.000 End time 0.000

Hinh 3.59. H¢ s6 6n dinh FS ciia TH4.

3.14.5. Tinh todn theo phuwong phap PTHH cho THS.
Tuong ty TH1 ta c6 két qua tinh toan theo phuong phap PTHH cho THS.
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L — - _— -} L — _ — - b

Bending moments M (scaled up 0.0500 times)
Maximum value = 71.74 kN m/m (Element 7 at Node 3085)
Minimum value = -0.1524%10 12 kN m/m (Element 13 at Node 7363)

Hinh 3.60. Két qua tinh toan momen coc DUL 16m nhit & giai doan khai thac cia

THS.

3 Y N Nesin = Q Quuin B M M i Muax
(1073 m] [m] [ki/m] [kN/m] [k/m] | [k/m] | [k/m] | [k/m] | [kNm/m] | [02kNm/m] | [kNm/m]
500.000 -42.310 <42.310 0.000 0.643 -7.946 0.643 71.745 0.000 71.745
500.000 -2.840 42,963 -42.963 0.000 -2.609 -8.817 0.375 71.555 0.000 71.555
500.000 -2.454 -41.450 -41.450 0.000 3.031 -7.026 3.831 71.305 0.000 71.305

Hinh 3.61. Momen 16n nhit ciia coc DUL tai vi tri Z; cia THS.

Soil weight My, veight 1.000
Strength reduction factor Ms 0.04100E-3 M 1.661
Time Increment 0.000 End time 0.000

Hinh 3.62. Hé s6 6n dinh FS cia THS.

3.14.6. Tinh toan theo phwong phap PTHH cho TH6.
Tuong tu TH1 ta c6 két qua tinh toan theo phwong phap PTHH cho TH6.
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L L)

Bending moments M (scaled up 0.0500 times)

Maximum value = 69.71 kN m/m (Element 7 at Node 1717)
Minimum value = 0.01689%10 -12 kN m/m (Element 14 at Node 6165)

Hinh 3.63. Két qua tinh toaAn momen coc DUL 16n nhit & giai doan khai thac ciia

THe.
x ¥ N Mo N Q Quin Qe M M i Muax 7
(103 m] [m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [kN m/m] [1073 kN m/m] [kN m/m]
500.000 42.655 = 42.655 | 0.000 0318 | -8.520 0.365 69.71¢ 0.000 69.714
500.000 -2.456 -41.659 41.659 0.000 2.797 -7.520 2.797 69.477 0.000 69.477
500.000 -2.842 43491 43.491 0.000 -3.319 -9.510 0.352 69.362 0.000 69.362
Hinh 3.64. Momen 16n nhat ctiia coc DUL tai vi tri Z ciia TH6.
Soi weight M yreight 1.000
Strength reduction factor M -0.04518E-3 IM 1.734
Time Increment 0.000 End time 0.000
Hinh 3.65. H¢ so0 on dinh FS cua TH6.
3.14.7. Tinh todn theo phwong phap PTHH cho TH7.
a) Khai bao thong so dau vao.
Coc Lép cat Coc | Patdip
Vat liéu : g Lép 1 Lép 2 : A
AL e CPXM | dip op op DUL 18
T Soiland | Soiland | Soiland | Soil and Soil and
Nhom vat liéu . . . ) Plates | .
interfaces | interfaces | interfaces | interfaces interfaces
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Mb hinh Mohr - Mohr - Mohr - Mohr - Mohr -
columb columb columb columb columb
Loai trng xtr UndrAalned Drained | Drained Undiuned - Drained
Vumsat (KN 10°) 19 18 14,47 15 . 18,5
Veu (KN / m0*) 19 20 18,5 18,9 - 20
E(KN/m) 17500 | 20000 | 19000 | 6900 . 18000
c(KN/m?) 100 0,2 7,5 29000 - 17
» (d0) 30 20 21,4 14 - 21
Hé s6 poisson v 0.2 0,3 0,3 0,3 - 0,3
Hé s rong e - - 0,69 -
EI (KN/m) - - - - 63991
EA (KN/) - - - - 5435200
Trong luon
g Uone i i i i 6,27753

W:(j/bt _y/dn)xdeq

Bang 3.9. Bing khai bao thong s vt liéu diu vao cho mé hinh Plaxis.

b) Phan chia giai dogn thi cong.

Tuong tu nhu tinh toan cho TH1.
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¢) Két qua tinh toan Plaxis.

Bending moments M (scaled up 0.0500 times)
Maximum value = 56.22 kN m/m (Element 6 at Node 1254)
Minimum value = -0, 1837510 -12 kN m/m (Element 1 at Node 387)

Hinh 3.66. Két qua tinh toan momen coc DUL 16m nhit & giai doan khai thac cia

THY.

X Y N Nrin 1 Q Quin Qe M M i Muax ¥
(103 m] [m] [ki/m] [kN/m] (ki/m] | [k/m] | [kw/m] | [k/m] | [kim/m] | [102kNm/m] | [kn m/m]
500.000 6 -32.950 -32.950 0.000 3.103 -7.843 3.103 56.216 0.000 56.216
500.000 -1.939 -32.945 -32.945 0.000 -3.762 -10.269 0.078 56.135 0.000 56.135

Hinh 3.67. Momen 16n nhét ciia coc DUL tai vi tri Z¢ cia TH7.

Soil weight ZMWe‘ngh 1.000
Strength reduction factor M+ 0.05726E-3 Mg 1.394
Time Increment 0.000 End time 0.000

Hinh 3.68. Hé s6 6n dinh FS cia TH7.
3.14.8. Tinh todn theo phwong phap PTHH cho THS.

Tuong tu TH1 va thong sé dau vao nhu TH7 ta c6 két qua tinh toan theo phuong
phap PTHH cho THS.
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Bending moments M (scaled up 0.0500 times)
Maximum value = 56.27 kN m/m (Element 6 at Node 577)
Minimum value = -0.01371%10 -12 kN m/m (Element 10 at Node 2334)

Hinh 3.69. Két qua tinh toan momen coc DUL 16m nhit & giai doan khai thac ciia

THS.
Y N Non N e Q Qi U M Min Muax ¥
[m] baym] | [aym] | (102kwml | poym] | powm] | [ewm] | [eveym] | [0S kNm/m] | (kN mym)
BBEE 02| 3200 0.000 1.557 -8.475 1.557 56.268 0.000 56.268
1962 | -33.062  -33.062 0.000 4135 10501 | 0.080 56.041 0.000 56.041
1609 | 32750 | -32.750 0.000 7.512 6218 7512 55.475 0.000 55.475

Hinh 3.70. Momen 16n nhét ciia coc DUL tai vi tri Z cia THS.

Soil weight Mygighe 1.000
Strength reduction factor M+ 0.3828E-3 Mg 1,432
Time Increment 0.000 End time 0.000

Hinh 3.71. H¢ s6 6n dinh FS ciia THS.

3.14.9. Tinh todn theo phwong phap PTHH cho THY.

Tuong tu TH1 va thong sé dau vao nhu TH7 ta c6 két qua tinh toan theo phuong
phép PTHH cho THO.
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Bending moments M (scaled up 0.0500 times)
Maximum value = 56.71 kN m/m (Element & at Node 579)
Minimum value = -0, 109410 -12 kN m/m (Element 1 at Node 232)

Hinh 3.72. Két qua tinh toan momen coc DUL 16m nhit & giai doan khai thac cua

THO.

X Y N N Noee Q Quun Qe M Mo Mo ¥
(103 m] [m] [kN/m] [kN/m] [k/m] [ki/m] [k/m] [kh/m] [kN m/m] [10°% kN m/m] [kN m/m])
500.000 -33.284 -33.284 0.000 0.760 -8.909 0.760 56.710 0.000 56.710
500.000 -2.019 -33.451 -33.451 0.000 -4.969 -10.817 0.073 56.320 0.000 56.320
500.000 -1.649 -33.070 -33.070 0.000 6.865 -6.650 6.865 56.016 0.000 56.016

Hinh 3.73. Momen 16n nhit ciia coc DUL tai vi tri Z cia THO.

Soil weight M yreighe 1.000
Strength reduction factor Mg -0.06863E-3 M 1.455
Time Increment 0.000 End time 0.000

Hinh 3.74. Hé s6 6n dinh FS cia THY.
3.14.10. Tinh toan theo phwong phdap PTHH cho THI0.

Tuong tu TH1 va thong sé dau vao nhu TH7 ta c6 két qua tinh toan theo phuong
phap PTHH cho TH10.
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Bending moments M (scaled up 0.0500 times)
Maximum value = 54.90 kN m/m (Element 6 at Node 1704)
Minimum value = -0,2700%10 -12 kN m/m (Element 1 at Node 756)

Hinh 3.75. Két qua tinh toan momen coc DUL 16m nhit & giai doan khai thac cia

TH10.
Y N Nﬂin Nm Q erl‘n mex M Mm‘n Mm v
[m] [kN/m] [kN/m] (1073 kN/m] [kN/m] [kN/m] [kN/m] [kN m/m] [10°3 kN m/m] [kN m/m]
-31.504 -31.504 0.000 1.506 -7.939 1.506 54,901 0.000 54,901
-1.893 -31.534 -31.534 0.000 4.976 -10.574 0.074 54.559 0.000 54.559

Hinh 3.76. Momen 16n nhét ciia coc DUL tai vi tri Z¢ cia TH10.

Soil weight EMWe'lght 1,000
Strength reduction factor M 0.2028E-3 IM 1.379
Time Increment 0.000 End time 0.000

Hinh 3.77. H¢ s6 6n dinh FS ciia TH10.

3.14.11. Tinh toan theo phuwong phap PTHH cho THI11.

Tuong tu TH1 va thong sé dau vao nhu TH7 ta c6 két qua tinh toan theo phuong

phép PTHH cho TH11.
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Bending moments M (scaled up 0.0500 times)
Maximum value = 56.20 kN m/m (Element 6 at Node 1822)
Minimum value = -0,09701%10 -12 kN m/m (Element 1 at Node 8)

Hinh 3.78. Két qua tinh toan momen coc DUL 16m nhit & giai doan khai thac ciia

THI11.

X Y N Moo Nonax Q Qi Qe M M Musc ¥
(1073 m] [m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [kN m/m] (1072 kN m/m] [kN m/m]
500.000 32274 -32.300 0.000 1.935 8.152 1.935 56.199 0.000 56.199
500000  -1.922  -32.333 | -32.349 | 0.000 4.846 | -10723  0.068 55.891 0.000 55.891

Hinh 3.79. Momen l6n nhat ctia coc DUL tai vi tri Z¢ cia TH11.
Soil weight EMWe'IgM 1.000
Strength reduction factor Mgy 0.8421E-3 M 1.410
Time Increment 0.000 End time 0.000

Hinh 3.80. H¢ s6 6n dinh FS ciia TH11.

3.14.12. Tinh toan theo phwong phap PTHH cho TH12.
Tuong tu TH1 va thong sé dau vao nhu TH7 ta c6 két qua tinh toan theo phuong
phép PTHH cho TH12.
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Bending moments M (scaled up 0.0500 times)
Maximum value = 55.20 kN m/m (Element & at Node 1342)
Minimum value = -3,803%10 -15 kN m/m (Element 9 at Node 3515)

Hinh 3.81. Két qua tinh toan momen coc DUL 16m nhit ¢ giai doan khai thac ciia

TH12.

X Y N Npin Ny Q Qrvin T M M i Mo ¥
(103 m] [m] [kn/m] [kN/m] [kn/m] [kn/m] [kn/m] [kN/m] [kN m/m] [10°% kN m/m] [kN m/m]
500.000 -31.713 -31.713 0.000 0.136 -8.765 0.136 55.197 0.000 55.197
500.000 -1.981 -31.855 -31.855 0.000 -6.181 -11.139 0.064 54.555 0.000 54.555

Hinh 3.82. Momen 16n nhit ciia coc DUL tai vi tri Z¢ cia TH12.

Soil weight Myyehe 1.000
Strength reduction factor M 0.05587E-3 Mg 1.458
Time Increment 0.000 End time 0.000

Hinh 3.83. H¢ s6 6n dinh FS ciia TH12.
3.14.13. Tong hop két qua tinh todn theo phwong phdp phan tir hitu han.
2, =Y 1Y, .
Trwong hgp M max (KN.m) —2,2+Y, H¢ so on dinh F;
1 71,18 4,743 1,642
2 71,7 4,883 1,723
3 70,54 4,785 1,851
4 69,72 4,761 1,631
5 71,74 4,847 1,661
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6 69,71 4,849 1,734
7 56,22 3,936 1,394
8 56,27 3,986 1,432
9 56,71 4,034 1,455
10 54,9 3,898 1,379
11 56,2 3,923 1,410
12 55,2 3,971 1,458

Bing 3.10. Bing tong hop két qua tinh toan cic md hinh theo phwong phap
PTHH.

3.15. Tong hop va danh gia cac két qua tinh toan theo phwong phap giai tich va
phuwong phap PTHH (Plaxis 2D).

Trudc khi téng hop va so sanh két qua tinh toan, can lam 1o 1y do lya chon céc
phuong phép sir dung trong dé an. Phuong phép giai tich dugc lya chon nham xac dinh
nhanh noi lyc trong coc DUL, chiéu sau xuyén dét va danh gia trang thai lam viéc cua
hé tuong ké theo cac gia thiét tinh toan don gian. Phuong phép ndy c6 wu diém 1a dé
kiém tra, d& d6i chiéu va thudng cho két qua thién vé an toan trong budc tinh toan.

Bén canh do, phuong phap phan tir hitu han Plaxis 2D duoc st dung nhim mo
phong chi tiét hon su lam viéc cua hé tuong ke coc DUL ¢6 gia cudng CDXM. M6 hinh
Plaxis 2D cho phép xét dén tuong tac giita coc DUL, nén dat va ving CDXM, dong thoi
phan anh dugc sy phin bd lai tng suét, bién dang va cac giai doan thi cong ciia cong
trinh. Vi vay, viéc két hop phuong phép giai tich va Plaxis 2D gitp dé an c¢6 co sd so
sanh, kiém chimg va danh gia ddy du hon xu hudng lam viéc ctia hé cong trinh trong
pham vi gid dinh nghién ctru.

3.15.1. Téng hop va déanh gid két qua tinh todn Momen max.

max

Truwong | Muax (Theo phwong | Muyax(Theo phuwong M = M_ GT

hep phap giii tich) phap PTHH) " M,,PTHH
1 107,467 71,180 1,510
2 113,856 71,700 1,588
3 125,394 70,540 1,778
4 107,467 69,720 1,541
5 110,903 71,740 1,546
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6 119,433 69,710 1,713

Bang 3.11. Bing tong hop két qua tinh toAn Momen max theo phuong phap giai
tich va phwong phap PTHH (Plaxis 2D) d6i véi treong hop dit nén 1a dit dinh.

Truong | Mmax (Theo phwong | Mmax (Theo phuwong M = M,..GT
hep phap giai tich) phap PTHH) " M,,PTHH
7 108,332 56,220 1,927
8 115,785 56,270 2,058
9 121,925 56,710 2,150
10 103,248 54,900 1,881
11 106,075 56,200 1,887
12 112,346 55,200 2,035

Bang 3.12. Bing tong hop két qua tinh toan Momen max theo phuwong phap giai
tich va phwong phap PTHH (Plaxis 2D) d6i v6i trwong hop dat nén 1a dat roi.

Theo két qua so sanh trong bang 3.11 va 3.12 thi momen cuc dai trong coc theo
mod hinh giai tich 16n hon tir 1,5 dén 2 1an so v&i phuong phap PTHH. Sy chénh léch
nay xuat phat chu yéu tir ban chat mé hinh hoéa khac nhau giita hai phuong phap: Phuong
phap giai tich ding so do ap luc dat cha dong — bi dong 1a mo hinh don gian héa theo
trang thai gidi han, con Plaxis 2D mo phong tng xir bién dang thuc cua hé dat — tuong.
Vi vay, két qua momen 16n nhat theo giai tich thudng 16n hon va mang tinh an toan hon.
Su chénh 1éch nay dugc giai thich nhu sau:

a) Phwong phdp gidi tich gia thiét ap liuc dat theo so do Iy twéng héa.

Trong céch tinh giai tich, ap luc dat thuong dugc xac dinh theo cac hé s6 Ka, K,
va phan bd thanh cac biéu d6 tam giac/hinh thang khé 1y twong. Cach 1am nay cé céc
gia thiét nhur:

+ Pat 1am viéc theo diéu kién gidi han,

+ Phan bd 4ap luc bién thién tuyén tinh,

+ Mt trugt va trang théi ung suat duoc don gian hoa,

+ Chua phan anh day dua su thay d6i do cung theo bién dang.

Do doé, ndi luc tinh toan theo phuong phap giai tich thuong c6 xu huéng 16n hon.

Piéu nay thé hién 16 qua cac trudng hop TH1-TH6 ddi voi dat dinh, khi mo men theo
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gidi tich 16n hon Plaxis 2D khoang 1,51-1,78 lan; va dic biét & nhom dat roi TH7—
TH12, khi m6 men theo giai tich 16n hon khoang 1,88-2,15 lan.
b) Plaxis (2D) xét dén twong tdc dat — két cau néi lwc dwoc phan bé lai.

Trong Plaxis 2D, tudng chin khong chiu tai theo so dd ap luc “4p dit sin”, ma ap
luc dat duoc hinh thanh tir qué trinh twong tac giita chuyén vi tuong va bién dang cia
dat. Khi tuong bién dang:

+ Mot phan g suat duoc tai phan b,

+ Phan luc dat khong tap trung dung nhu so dd giai tich,

+ Pinh momen thuong giam do dat va tudng cing tham gia lam viéc.

Cu thé nhu trong TH12, biéu dd6 momen theo phuong phap giai tich thé hién trén
Hinh 3.39 ¢ gia tri momen 16n nhat 13 112,346 KN.m, trong khi d6 theo phuong phap
PTHH thé hién trén Hinh 3.81 co gia trt momen lén nhét 1a 55,2 KN.m. Diéu nay cho
thay c6 su phan bd lai ndi lyc trong phuong phap PTHH nhu dugc phan tich ¢ trén.

¢) Ap luc chii dong va bi dong trong thuec té khéng huy déng hoan toan nhw gid thiét
gidi tich.

Trong phuong phap giai tich, &p luc chu dong va bi dong thuong duge xem la da
huy dong theo so dd tinh toan. Tuy nhién, trong mé hinh Plaxis 2D, murc do huy dong
ap luc dat phu thudc vao chuyén vi cta coc DUL, bién dang nén dat va do cung vung
CbXM. Vi vay, ndi luc trong coc theo Plaxis 2D thuong nho hon so véi giai tich.

Piéu nay thé hién rd & nhom dét roi. Cu thé, & TH7, biéu d6 mo men giai tich tai
Hinh 3.24 cho Mmax = 108,332 kN.m, trong khi Plaxis 2D tai Hinh 3.66 cho Mmax =
56,220 kN.m. O TH9, két qua giai tich tai Hinh 3.30 cho Mmax = 121,925 kN.m, con
Plaxis 2D tai Hinh 3.72 cho Mmax = 56,710 kN.m.

d) Plaxis mé phéng theo giai doan thi cong, con gidi tich thirong xét trang thdi cudi.

Phuong phép giai tich thuong xét bai todn & trang thai tinh toan cubi cling. Trong
khi d6, Plaxis 2D mé phong theo cac giai doan thi cong va khai thac, nén c6 thé phan
anh su thay doi ung suit, chuyén vi va su phan b6 lai noi luc theo tung giai doan lam
viéc cua cong trinh.

Cu thé, & TH1, Mmax theo Plaxis 2D tai Hinh 3.48 1a 71,180 kN.m, nho hon két
qua giai tich tai Hinh 3.5 1a 107,467 kN.m. Tuong tu, & TH8, Mmax theo Plaxis 2D tai
Hinh 3.69 1 56,270 kN.m, nho hon két qué giai tich tai Hinh 3.27 1a 115,785 kN.m.
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e) Mé hinh phan dnh dwoc do cimg thét ciia dat va tuong.

Trong mo hinh Plaxis 2D, d§ cliing cua dit nén, coc DUL va vung CDXM dugc
dua vao mo hinh tinh toan. Khi cic thanh phan nay cung tham gia chiu luc, mot phan
tai trong dugc phan bd lai trong nén va ving gia cudng, 1am giam ndi luc bét loi trong
coc DUL.

Do d6, Mmax theo Plaxis 2D nho hon phuong phap giai tich ¢ tat ca cac truong
hop. P6i v6i nhom dat dinh, mie chénh 1éch giita hai phuong phap khoang 1,51-1,78
lan; d6i v&i nhom dat roi, mire chénh 1éch khoang 1,88-2,15 lan.

1) Két qua gidi tich thuong mang tinh an toan trong thiét ké.

Vé ban chat, cac cong thic giai tich dugc xay dung dé dé tinh toan va an toan cho
tinh toan thiét ké, nén thuong cho ndi lyc 16n hon mo6 phong s6. Vi vay, viéc momen
theo giai tich 16n hon Plaxis khoang 1,6 (d6i v6i truong hop dat nén 1a dat dinh) va 1,99
(d6i voi dat nén 1a dat roi) 1an 1 hoan toan c6 thé xay ra va thuong cho thay:

+ Phuong phap giai tich thién vé an toan,

+ Plaxis phan anh tng xt thuc té hon, néu cac tham sb dau vao duoc lua chon hop

ly.
3.15.2. Téng hop va déanh gid két qua gid tri Z: (m).
Truong Z¢(Theo phuwong Z¢(Theo phuwong z, = ZGT
hop phap giai tich) phap PTHH) Z,PTHH

1 5,818 4,743 1,227
2 6,115 4,883 1,252
3 6,652 4,785 1,390
4 5,818 4,761 1,222
5 5,980 4,847 1,234
6 6,374 4,849 1,315

Bing 3.13. Bang tong hop két qua tinh toan gia tri Z theo 2 phwong phap tinh
PTHH (Plaxis 2D) va giai tich doi v6i truong hgp dat nen la dat dinh.

Truwong Z(Theo phuwong Z(Theo phuwong _ ZGT
hop phap gidi tich) phap PTHH) ' ZPTHH
7 5,081 3,936 1,201

8 5,244 3,986 1,316
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9 5,377 4,034 1,333
10 4,961 3,898 1,273
11 5,029 3,923 1,282
12 5,170 3,971 1,302

Bang 3.14. Bang tong hop két qua tinh toan gia tri Z theo 2 phwong phap tinh
PTHH (Plaxis 2D) va giai tich doi véi truong hgp dat nén la dat roi.

Két qua gia tri Zt trong bang 3.13 va 3.14 cho thiy vi tri momen cuc trj giita 2
phuong phap tinh toan chénh léch nhau tir 1,2 dén 1,3 1an. Cac 1y do chénh léch nay c6
thé duoc giai thich nhu sau:

a) Phwong phdp gidi tich ding so do dp luc ddt 1y twong héa.

Trong phuong phap giai tich, ap luc dat chit dong va bi dong dugc gia thiét theo
cac biéu d6 don gian nhu tam giac hodc hinh thang, véi cac hé sé Ka va K. Tir so d6
nay, vi tri luc téng hop va biéu dd luc cit - momen dugce xac dinh theo quan h¢ giai tich.

Do phan bé ap luc da duoc 1y tuong hoa, nén vi tri diém c6 momen 16n nhat ciing
dugc xac dinh theo mot quy luét kha “co hoc”, thuong cho ra dd sau Z 16n hon so véi
thuc té.

Do d6, Zt theo phuong phap giai tich thudng c¢6 xu huéng nam siu hon so véi
Plaxis 2D. Diéu nay thé hién 13 qua céac trudng hop TH1-TH6 d6i véi dat dinh, khi Zt
theo giai tich 16n hon Plaxis 2D khoang 1,22—1,39 1an; va & nhom dat roi TH7-TH12,
khi Zt theo giai tich 16n hon khoang 1,27—1,33 lan.

Cu thé, & TH1, Zt theo phuong phép giai tich x4c dinh tir biéu d6 mé men tai Hinh
3.51a 5,818 m, trong khi két qua Plaxis 2D tai Hinh 3.49 cho Zt = 4,743 m, chénh Iéch
khoang 1,23 lan. O TH3, Zt theo giai tich tai Hinh 3.11 1a 6,652 m, con Plaxis 2D tai
Hinh 3.55 14 4,785 m, chénh 1éch khoang 1,39 lan.

b) Plaxis xac dinh vi tri Mmax theo bién dang thuc cua hé dat — tuong.

Trong Plaxis 2D, vi tri xuét hién momen 1én nhét khong do so dd ap luc cho trude
quyét dinh, ma hinh thanh tir:

+ Chuyén vi thuc cua tuong,

+ Tuong tac dat - két cau,

+ Su huy dong dan ap luc bi dong ¢ phén chon sau,

+ Sy tai phan bd tng suét trong khéi dét.
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Vi vay, diém co do cong 16n nhét cta tuong, turc noi xuét hién Mumax , ¢6 thé dich
chuyén so v6i vi tri du bao bang giai tich. Thuc té, vi tri nay thudng nong hon hodc tap
trung hon so véi so do 1y twéng hoa, nén Z, theo PTHH nho hon.

Do do, vi tri Zt theo Plaxis 2D thuong ndng hon so v&i phuong phap giai tich. Cu
thé, & TH9, Zt theo giai tich tai Hinh 3.30 1a 5,377 m, con Plaxis 2D tai Hinh 3.73 la
4,034 m, chénh léch khoang 1,33 lan.

¢)  Phwong phép gidi tich thuong gid thiét huy déng dp liec bi déng theo cdch an
toan.

O phan dat bi dong, phuong phap giai tich thudng coi sitc khang dt dugc huy
dong theo so do twong d6i day du va phan bd 16 rang. Gia thiét nay lam cho diém cén
bang luc cit va momen trong than tuong c6 xu hudéng dich xudng sau hon, kéo theo vi
tri Mmax duoc tinh sau hon.

Trong thyc té mo phong bang Plaxis, p luc bi dong khong huy dong dong déu va
khong huy dong hoan toan trén toan bd chiéu sau cung lic, nén vi tri ndi luc cuc dai
thuong khac véi so do giai tich.

Diéu nay lam cho vi tri xuat hién mé men 16n nhét theo Plaxis 2D c¢6 xu huéng
nam nong hon. Péi vé6i dat dinh, Zt theo giai tich dao dong tir 5,818 m dén 6,652 m,
trong khi Zt theo Plaxis 2D dao dong tir 4,743 m dén 4,883 m. Ddi véi dat roi, Zt theo
gidi tich dao dong tir 4,961 m dén 5,377 m, trong khi Zt theo Plaxis 2D dao dong tur
3,898 m dén 4,034 m.

d) Anh huéng ciia @ cieng twong, ddt nén va cdc I6p dia chat.

Trong Plaxis, 46 cling cua tuong, do cung timg 16p dat va diéu kién tiép xac dat -
tuong déu anh hudng truc tiép dén hinh dang bién dang cua tuong. Khi d6 ctng hé thay
d6i, duong cong chuyén vi thay doi, tir d6 lam thay ddi vi tri xuat hién momen cuc dai.

Nguoc lai, trong phwong phép giai tich, nhitng yéu to nay thuong chi duge phan
anh gian tiép hodc bi don gian hoa, nén kh6é mo ta dang su dich chuyén V1 tri Mmax.

Cu thé, & TH3, Zt theo giai tich tai Hinh 3.11 14 6,652 m, trong khi Plaxis 2D tai
Hinh 3.55 124,785 m. O TH9, Zt theo giai tich tai Hinh 3.30 1a 5,377 m, trong khi Plaxis
2D tai Hinh 3.73 12 4,034 m. Diéu nay cho thiy khi xét dén do cung cta dat, coc DUL
va ving CBDXM, vi tri m6 men 16n nhét trong mé hinh PTHH ¢6 xu huéng dich chuyén

1én nong hon.
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e) Plaxis xét dén qud trinh thi cong theo giai doan.

Néu moé hinh Plaxis dugc thiét 1ap theo cac budc dio dat hodc thi cong thuc té, thi
mg suét va chuyén vi trong dat duoc hinh thanh dan theo ting giai doan. Diéu d6 lam
cho biéu dd ndi lyc trong tudng ciing thay d6i theo qua trinh thi cng, va vi tri momen
16n nhat dugc xac dinh sat hon véi trang thai 1am viée thuc. Trong khi d6, phuong phap
giai tich thuong xét theo trang thai tai cudi cing, nén vi tri Z; c6 xu huéng mang tinh
quy udc hon va thuong an toan hon.

Ttr cac két qua trén c6 thé nhan xét rang Zt theo phuong phap giai tich 16n hon Zt
theo Plaxis 2D & tt ca cac truong hop. Pdi v6i dat dinh, mirc chénh 16ch khoang 1,22—
1,39 lan; ddi véi dat roi, mirc chénh 1éch khoang 1,27-1,33 1an. Vi vay, khi danh gia vi
tri chiu ndi luc bat loi va chiéu dai lam viéc cua coc DUL, can xem xét d@)ng thoi két
qua theo phwong phép giai tich va két qua theo Plaxis 2D dé c6 nhan xét day du hon.
3.15.3. Tong hop va danh gid két qua tinh todn én dinh céng trinh bang phwong phdp

mdt trueot cung tron Bishop trong Geostudio cho trieong hop ddt dinh.

. Hé s0 On dinh theo
T He¢ so on dinh theo . )
ruong phuong phap mat
phwong phap PTHH
hop trugcec cung tron cua
Plaxis
Bishop
1 1,642 2,37
2 1,723 2,367
3 1,851 2,42
4 1,631 2,37
5 1,661 2,357
6 1,734 2,398

Bang 3.15. Bang tong hop két qua tinh toan h¢ 56 6n dinh theo phwong phap
PTHH va phwong phap mit trwet cung tron caa Bishop déi véi trromg hop dat
nén la dat dinh.

. Hg¢ s0 on dinh theo
T Hgé so6 on dinh theo . )

ruon won ap mat
8 phuwong phap PTHH P & phap
hop trugcec cung tron cia
Plaxis
Bishop
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7 1,394 2,916
8 1,432 2,89
9 1,455 2,866
10 1,379 2,983
11 1,410 2,942
12 1,458 2,89

A A R

Bang 3.16. Bang tong hop két qua tinh toan hé s6 6n dinh theo phwong phap
PTHH va phwong phap mat trugt cung tron cua Bishop ddi voi truong hop dat
nén la dit roi.

Theo két qua théng ké trong bang 3.15 va 3.16, hé s6 6n dinh tong thé duoc xéac
dinh theo phuong phép mat trugt tru tron cia Bishop va phuong phap PTHH chénh 1éch
nhau tir 1,4 dén 2 1an. Sy chénh léch nay chu yéu do hai phuong phép dya trén hai cach
danh gia on dinh khac nhau. Phuong phap Bishop 13 phuong phép can bang gi6i han
trén mat truot gia dinh dang cung tron, con Plaxis 2D véi c-phi reduction 1a phuong
phép phan tir hiru han, danh gia ph4 hoai thong qua qua trinh giam dan stc khang cat
ctia dat dén khi hé mat on dinh. Vi vay, trong nhiéu truong hop, dac biét voi tudong chin
dat va nén dat phan 16p, hé s6 6n dinh theo Bishop thuong 16n hon két qua tir Plaxis. Cu
thé nhu sau:

a) Bishop gid thiét mdt trueot la cung tron.

Day 1a gia thiét pht hop véi nhiéu bai toan mai doc dat dong nhat, nhung vai tuong
chin dét, co ché pha hoai thuc té thuong phuc tap hon:

+ Mit truot c6 thé khong phai cung tron.

+ C6 thé xuét hién truot sau, truot 1éch chan tuong, truot qua lop dat yéu.

+ Co ché pha hoai chiu anh hudng cua twong tac dat — tudng.

Trong khi do, Plaxis khong ép budc mat trugt phai la cung tron, nén thudng tim ra
duoc co ché pha hoai bat lgi hon, 1am hé sb 6n dinh nho hon.

Do d6, FS theo Bishop/GeoStudio thuong c6 xu hudng 16m hon so voi Plaxis 2D.
Diéu nay thé hién & qua nhom dat dinh TH1-TH6, khi FS theo Bishop/GeoStudio dao
dong tir 2,357 dén 2,420, trong khi FS theo Plaxis 2D dao dong tir 1,631 dén 1,851. Cu
thé, & TH1, két qua Bishop/GeoStudio tai Hinh 3.7 cho FS = 2,370, trong khi Plaxis 2D
tai Hinh 3.50 cho FS = 1,642, chénh léch khoang 1,44 lan.
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D6i v6i nhém dat ryi TH7-TH12, miac chénh léch 16n hon, khi FS theo
Bishop/GeoStudio dao dong tir 2,866 dén 2,983, trong khi FS theo Plaxis 2D dao dong
tir 1,379 dén 1,458.

b) Bishop la mé hinh cdn bang gi6i han, chira phan dnh bién dang thuc ciia hé.

Bishop chi xét c4n bang luc/momen & trang thai sap truot, nhung khéng mé phong
qua trinh bién dang cua dat va tuong trudce khi phé hoai.

Nguoc lai, Plaxis xét:

+ Bién dang cua dit.

+ Chuyén vi ctia tudng.

+ Sy tai phan bd tng suét.

+ Qua trinh phat trién ving déo trong khoi dat.

Do c6 xét dén bién dang thuc, Plaxis thudng phan anh trang thai 1am viéc bat loi
sat thuc té hon, nén hé sb 6n dinh thuong thép hon.

Piéu nay thé hién rd qua cac truong hop dat roi. Cu thé, & TH7, két qua
Bishop/GeoStudio tai Hinh 3.26 cho FS = 2,916, trong khi Plaxis 2D tai Hinh 3.68 cho
FS = 1,394, chénh léch khoang 2,09 lan.

¢) Plaxis xét ddy d twong tac ddt — két cdu.

Trong bai toan tudng chan dat, tuong khong phai 1a mot bién cing tuyét doi. Tuong
c6 thé chuyén vi, xoay, lam thay d6i phan b tmg suit trong dt, tao ra vung tip trung
bién dang & sau twong va dudi chan tuong.

Phuong phép Bishop thuong don gian hoa phan nay, con Plaxis mé phong truc
tiép tuong tac dat — tudng, nén phat hién rd hon cac ving yéu va kha ning mét on dinh
tong thé.

Do do, FS theo Plaxis 2D thuong nhé hon so véi Bishop/GeoStudio nhung phan
anh chi tiét hon trang thai [am viéc ctia hé cong trinh. Cu thé, & TH3, FS theo Plaxis 2D
tai Hinh 3.56 14 1,851, thap hon két qua Bishop/GeoStudio tai Hinh 3.13 1a 2,420.

d) C-phi reduction danh gid én dinh theo sirc khdng cat bi suy gidm dan.

Trong Plaxis, cic tham sb chdng cit cta dat duoc giam dan theo quan hé:

c tan .
C == , tanp = L cho dén khi h¢ khong con hdi ty, tic la dat trang
ZMsf’ ZM sf

{

thai pha hoai.



115

Céach nay phan anh qué trinh huy dong dan strc khang cit trong toan bd khdi dat,
chtr khong chi trén mot mat truot gia dinh. Vi vay, cac vung yéu trong nén, trong 16p
dat khong déng nhét hodc quanh chan tuong s€ dugc thé hién rd hon, lam hé s 6n dinh
thu dugc thuong nho hon.

Két qua tinh toan cho thay FS theo Plaxis 2D dao dong tir 1,631 dén 1,851 ddi véi
dat dinh va tir 1,379 dén 1,458 d6i voi dat roi. Cac gia tri nay déu nho hon két qua
Bishop/GeoStudio nhung van 16n hon 1,0, cho thdy hé cong trinh bao dam 6n dinh trong
pham vi thong sd dau vao va gia dinh tinh toan cta dé an.

e) Bishop c6 xu huomg “Iy twéng héa” khoi triegt va phdn bo luc.

Phuong phap Bishop dua trén cac gia thiét don gian hoa nhu: chia lat truot, gia
thiét vé luc gitra cac lat, bo qua hoac don gian héa mdt s6 thanh phﬁn ndi luc, coi sy huy
dong strc khang trén mat truot theo cach twong ddi dong déu.

Cac gia thiét nay thuong lam bai toan trd nén “on dinh hon” so voi tng xir thuc
clia nén dat. Vi vay, két qua h¢ s6 6n dinh c6 thé cao hon so v6i mo hinh phén tr hiru
han.

Phuong phap Bishop 1y tuéng héa khdi trugt va su phan bo lyc theo mit truot cung
tron. Trong khi d6, Plaxis 2D cho phép ving mat 6n dinh hinh thanh theo trang thai tmg
sudt — bién dang cia mo hinh. Sy khic biét nay thé hién r5 ¢ THI10, khi
Bishop/GeoStudio tai Hinh 3.35 cho FS = 2,983, con Plaxis 2D tai Hinh 3.77 cho FS =
1,379.

1) Dinh nghia hé sé an toan ciia hai phirong phép khéng hoan toan giong nhau.

Trong phuong phéap Bishop, hé sé 6n dinh duogc xac dinh trén co sé can bang gidi
han, thé hién ty sb gifra luc chéng trugt va luc gy trugt trén mat trugt gia dinh da chon.

Trong khi d6, trong Plaxis, hé sd an toan duoc xac dinh theo phwong phap giam
bén c-¢, thong qua viéc giam dan cac tham sé strc khang cit cua dat cho dén khi mo
hinh dat trang thai pha hoai. Vi vay, hé ) nay phan anh kha nang on dinh cta toan hé
dat — két cau tai thoi diém mat 6n dinh so.

Nhu vay, mac du déu duoc dung dé danh gia muc do on dinh, hé sd an toan cua
hai phuong phap khong hoan toan twong dwong vé ban chit co hoc; do d6, sy chénh léch

gifra c4c gia tri tinh todn 1a phu hop.
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3.15.4. Phdn tich co ché twong tdc giita coc DUL, nén dat va CDXM.

Trong hé tudng ké nghién ciru, coc DUL, nén dat ty nhién va ving gia cudng bang
CPXM khong lam viéc doc 1ap ma c6 sy tuong tac 1an nhau. Coc DUL 1a bo phan chiu
I chinh, tiép nhan ap luc dat chi dong tir khdi dat dip va tai trong khai thac phia sau
tuong. Nén dat ty nhién 1a méi truong truyén lyc va huy dong strc khang bi dong phia
trude coc. CDXM c6 vai tro cai thién cudng d6, do cimg cua ving nén phia sau tudng,
giam bién dang ngang va gop phan phan bd lai tmg suat trong khdi dat.

Khi c¢6 gia cuong CDXM, tai trong tir nén duong dip va tai trong khai thac duoc
truyén qua vung dat di cai thién, 1am giam muc d6 bién dang ngang phia sau tudng va
giam bat 1oi cho néi luc trong coc DUL. M6 hinh Plaxis 2D phan anh rd hon co ché nay
do xét dén tuong tac dat — két cu, qua trinh thi cong theo giai doan va sy phan bo lai
g suat trong nén. Tuy nhién, hiéu qua cia CDXM cin duoc danh gia déng thoi thong
qua md men trong coc DUL, vi tri Zt, hé sb6 6n dinh FS va diéu kién bién dang nén,
khong nén chi dua vao mdt chi ti€u riéng 1¢.

3.16. Két luan chwong 3.

Trong Chuong 3, dé 4an di xdy dung va phén tich 12 truong hop tinh toan cho hé
tuong ké coc DUL c6 gia cuong CDXM trong hai nhom nén dat dinh va dat roi. Két qua
cho thdy phuong phap giai tich cho Mmax va Zt 1én hon Plaxis 2D. Péi voi Mmax, mtc
chénh léch khoang 1,51—1,78 lan ¢ dat dinh va 1,88-2,15 lan ¢ dat roi. D6i véi Zt, mic
chénh léch khoang 1,22-1,39 lan & dat dinh va 1,27-1,33 1an ¢ dat roi.

Débi voi hé sb 6n dinh FS, két qua Bishop/GeoStudio 16n hon Plaxis 2D do hai
phuong phéap c6 ban chat tinh toan khac nhau. Bishop/GeoStudio kiém tra 6n dinh theo
mit truot cung tron gia dinh, con Plaxis 2D xéc dinh FS bang phuong phéap giam bén c—
@ va xét dén tuong tac dat — két cAu. Tuy nhién, tat ca cac truong hop déu co FS theo
Plaxis 2D 16n hon 1,0, cho thy hé tuong ké coc DUL c6 gia cuong CDXM bao dam 6n
dinh trong pham vi thong s6 dau vao cua dé an.

Nhu vay, Chuong 3 da lam rd sy khac nhau gitta phuong phap giai tich,
Bishop/GeoStudio va Plaxis 2D. Phuong phép giai tich va Bishop/GeoStudio phu hop
cho kiém tra tinh toan thiét ké theo hudng an toan, trong khi Plaxis 2D giup danh gia
chi tiét hon trang thai tng suit — bién dang, trong tac dat — két ciu va sy lam viéc tong

thé ctia hé tuong ké coc DUL — nén dat — CBXM.
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KET LUAN VA KIEN NGHI
< Két luan

bé an da nghién ctru bai toan 6n dinh cua hé tuong ke sur dung coc du tng luc cé
gia cuong bang tru xi mang dét trong diéu kién nén dat yéu. Noi dung nghién ctru tap
trung xem xét hé cong trinh nhu mét t6 hop 1am viée ddng thoi gitra coc DUL, nén dit
tu nhién va ving gia cudng CDXM. Cach tiép can nay phu hop v6i muc tiéu cua dé tai
la danh gia vai tr6 chiu luc cua coc DUL, vai tro cai thién nén cia CDXM va anh huong
clia cac yéu t6 ndy dén 6n dinh tong thé cong trinh.

Vé co s¢ tinh toan, dé 4n da hé théng hoa cac nd1 dung lién quan dén ap luc dat,
co ché 1am viéc cua tuong ké coc DUL, nguyén 1y gia cudong nén bang CDXM va cac
phuong phap danh gia 6n dinh cong trinh dia k§ thuat. Trén co s¢ d6, dé an da st dung
két hop phuong phap giai tich, phuong phép kiém toan 6n dinh theo Bishop/GeoStudio
va mo hinh phén tir hitu han Plaxis 2D dé phan tich, so sanh két qua tinh toan.

Két qua tinh toan cho thdy phuong phap giai tich c6 xu huéng cho gia tri mé men
16n nhat Mmax va vi tri xuat hién moé men 16n nhat Zt 1én hon so véi két qua mé phong
bang Plaxis 2D. Diéu nay thé hién tinh an toan ciia phuong phap giai tich trong giai doan
tinh toan thiét ké. Trong khi d6, mé hinh Plaxis 2D phan 4nh r& hon xu hudng phan b
lai Gng suét, bién dang va tuong tac giita coc DUL — nén dat — CDXM trong pham vi
gia dinh cua mo hinh.

Déi voi chi tiéu 6n dinh tong thé, két qua kiém toan theo Bishop/GeoStudio va
Plaxis 2D cho thdy cac truong hop tinh toan déu bao dam 6n dinh trong pham vi bo
thong s6 dau vao da lya chon. Tuy nhién, do ban chét hai phuong phap khac nhau, hé
s6 6n dinh theo Bishop/GeoStudio va hé sb an toan theo Plaxis 2D khong nén so sanh
mot cach tuyét dbi. Bishop/GeoStudio ph hop dé kiém tra on dinh theo mit truot gia
dinh, trong khi Plaxis 2D cho phép xem xét thém bién dang nén, twong tic dat — két cau
va céc giai doan thi cong.

Céc két qua nghién ctru trong dé an dugc xay dung trén co s bo thong s6 tinh toan
dién hinh cho nén dit yéu va tham khao tong hop tir mot s6 cong trinh thuc té, tuy nhién
s6 lugng mau chua nhiéu. Vi vy, két qua ctia dé an co ¥ nghia tham khao cho thiét ké,
nhan dién xu huéng Gng xir va dinh hudng lwa chon giai phap gia cuong nén. Phuong

phap giai tich cho két qua thién vé an toan hon so véi phuong phap PTHH nén ngudi
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thiét ké can phai danh gia do du trit an toan cua phuong phap nay trong cac du an thuc
té.

Déi véi kha ning ung dung thuc té, két qua nghién ctru cta dé an c6 thé duoc st
dung lam co so tham khéo trong giai doan nghién ctru tién kha thi, thiét ké tinh toan
hodc Iya chon phuong 4n xir Iy nén cho cic cong trinh giao thong trén nén dat yéu tai
khu vuc Pong bang song Ctru Long, ven song va ven bién Viét Nam. Pay 1a cac khu
vuc thuong gap diéu kién dja chat phtrc tap, nén dat yéu, muc nudc ngém bién dong,
nguy co sat 16 mai taluy va yéu cau cao vé 6n dinh nén dudng, tuong ké hodc cong trinh
bao v¢ bo.

Mo hinh tuong ké coc DUL c6 gia cuong CDXM trong dé an cho phép danh gia
d@)ng thoi vai tro chiu luc ctia coc DUL, vai trod cai thién nén cia CDXM va sy 1am viéc
tong thé cua hé tuong ké — nén dit — ving gia cuong. Vi vay, két qua nghién ctru co thé
hd tro k¥ su trong viéc nhan dién xu hudng bién thién cia mo6 men 1én nhat Mmax, vi
tri Zt va hé s 6n dinh FS khi thay doi cac thong s6 dau vao. Tuy nhién, khi 4p dung cho
cong trinh thuc té, can co sd liéu khao sat dja chat, thi nghi¢m dat nén, thi nghi¢m
CHXM, diéu kién myuc nudc, tai trong khai thac va kiém toan theo tiéu chuan hién hanh
cua tirng du an cu thé.

% Kién nghi

Khi nghién ctru, tinh toan hodc thiét ké tinh toan hé tuong ké coc DUL trén nén dat
yéu c6 gia cuong CDXM, can xem xét cong trinh theo quan diém hé lam viéc tong thé
giita coc DUL, nén dat va ving gia cudng. Viéc chi kiém tra riéng kha ning chiu luc
ctia coc hodc chi kiém tra 6n dinh nén 1a chua du dé phan anh dﬁy du trang thai lam viéc
cua cong trinh.

Trong giai doan thiét ké tinh toan, c6 thé st dung phuong phap giai tich dé xac dinh
nhanh ndi luc, chiéu siu chon coc va xu hudng lam viéc cua két cau. Tuy nhién, ddi voi
cac cong trinh cé diéu kién dia chat phtrc tap, tai trong khai thac 16n hoac yéu cau cao
vé do tin cay, can két hop mo hinh phﬁn tr hiru han Plaxis 2D va kiém toan 6n dinh theo
Bishop/GeoStudio dé danh gia déng thot ndi luc trong coc, bién dang nén, vi tri mat
trugt nguy hiém va hé sé 6n dinh tong thé.

boi vai cong trinh thyuc té, can tién hanh khao sat dja chat chi tiét, thi nghiém xac

dinh chi tiéu co 1y cta dt nén, thi nghiém mau CDXM, xac dinh diéu kién muc nudc
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va tai trong khai thac cu thé. Cac thong ) nay can duoc st dung dé hiéu chinh mé hinh
tinh toan trudc khi dua ra két luan phuc vu thiét ké k¥ thuat hozc thiét ké ban vé thi
cong.

Trong cac nghién ctru tiép theo, can mé rong bai toan theo hudng xét dén qua trinh
cb két, tir bién cua dat yéu, bién dong muc nudc theo thoi gian, anh huéng dong tham,
x061 16 cuc bo, tai trong dong hodc tai trong chu ky va su khong déng nhét cua dia tﬁng.
Ngoai ra, nén dbi chiéu két qua tinh toan véi sd liéu quan tric thyc té tai cong trinh dé
nang cao do tin cdy khoa hoc va kha ning ung dung thyc tién cta giai phap tuong ké

coc DUL c¢6 gia cuong CHXM.
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