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1. BAl TOAN MONG NONG:

Bai toan: Phan tich tinh lin ctia méng tron trén nén dat.

Mot moéng tron duong kinh 1,0m  dit trén dat gdm hai 16p (Hinh 1):
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Hinh 1: So d6 hinh hoc ciia bai todn méng tron trén ddt.

Lép 1: Lép cét (sand) day 4,0m c6 cac tinh chit co 1y thé hién trong Bang 1.1
Lop 2: Lop da cung day vo han.

Bang 1.1: Tinh chdt co' Iy cia dat cdt.

Thong sb Tén Gia tri Pon vi
Dang vat liéu Model | Mohr-Coulomb -
Ung xir ciia nén dat Type Drained -
Trong lwong dat trén myc nudc ngdm Vunsat 17,0 KN/m?®
Trong lwong dét dudi muc nuéc ngam Vsat 20,0 kN/m?
Hé s6 tham ngang Ky 1,0 m/day
Hé s6 tham thang diing Ky 1,0 m/day
M6 dun dan hoi Eref 13000 KN/m?
Heé s6 Poisson v 0,3 -
Luc dinh don vi Cref 1,0 kN/m?
G6c nodi ma sat 0 31,0 -
GoOc né v 0,0 -
Bang 1.2: Tinh chat cia vit lidu mong.
Théng s6 Ky hiéu Gia tri Pon vi
D6 clng khi nén EA 5.10° kN/m
Do ctng khi udn El 8500 kNm?/m
D¢ day tuong duong D 0,143 m
Trong lugng W 0,0 KN/m/m




Yeéu cau: Tim chuyén vi va ung suat cia nén dat duoi tac dung cua tai trong

truyén qua mong, trong ca 2 trudng hop:

1, Mong tron 1a mong cung.

2, Méng tron 1a méng mém co tinh chét vat liéu thé hién trong Bang 1.2.

2. BAI TOAN MONG COC:

Bai toan:

Mot né':n dat yéu c6 mit cit ngang dic trung
nhu Hinh 2, gom:
- Tang dat yéu: 3 16p sét yéu, c6 cac tinh chét co 1y thé
hién & Bang 2.1.
- Tﬁng d4t 6n dinh: 1a 16p cat hat nhd ¢ trang thai chat
vura dén chat.

Nén dat dugc gia cuong bél}g phuong phap coc
cat, c6 cac thong so thiét ké dugce tong hop ¢ Bang 2.2.

Vi phuong phap gia cuong bang coc cat, khi
thi cong, can tién hanh ddp mot 16p dém cat c6 thanh
phan chu yéu la cat hat thd voi chiéu day khoang
1,0m. Tinh chat co 1y cua vat li¢u lam coc cat va cua
16p dém cat duoc tong hop ¢ Bang 2.3.

Yéu cau:
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Hinh 2:

Mat cat dién hinh cia nén dat yéu.

So sanh tong do lun co6 két ban dau, toc do lun co két va danh gid kha nang
chiu tai ciia nén dat yéu trudc va sau khi gia cuong bang coc cat.

Bdng 2.1: Bang tong hop cdc ddc trung co 'y cia cdc I6p dia chat.

Thong sb Ponvi | Lépsétl Lép sét 2 Lép sét 3

Trong lugng don vi kho y4 | kN/m® 16 15 17
Trong lugng don vi am Yw kN/m? 18 17 19
Hé s6 thim ngang K, m/ngay | 0,7.10" 0,5.10™ 0,2.10™
He¢ s6 thim ding K, m/ngay | 0,35.10™ 0,25.10™ 0,1.10™
Modun dan hoi Eg kPa 510 350 570
Heé s6 Poisson v - 0,33 0,35 0,33
Lyc dinh don vi C kPa 22 20 30
Go6c ma sat trong @ do (°) 7 3 10
Chi s6 nén lun C, - 0,15 0,40 0,09
Hé s6 rOng ban dau e, - 1,29 2,00 1,16
Hing s6 ¢ két thir cap C, - 0,0035 0,008 0,0025




Bdng 2.2: Bang tong hop cdc thong sé thiét ké ciia coc cdt.

Stt Cic thong sb (Ig,:l:l) Gi4 tri
1 | Ung suat trung binh trén dién tich don nguyén o (kPa) 90
2 | Ty s6 dién tich thay thé 0,15
3 | Puong kinh coc cat D (m) 0,7
4 | Khoang cach gitra cac coc cat S (m) 1,721
5 | Buong kinh hiéu qua D, (M) 1,81
6 | Ty s ting Ung suat 5,3
7 | Ty s tng suit trén coc cat 3,222
8 | Ty s6 tng sudt trén nén dat 0,608
9 | Mddun nén thé tich m, (kPa™) 1,35.10°

Bdng 2.3: Bdng tong hop cdc dic trung co' Iy ciia vt liéu lam coc cdat & 16p dém cdt.

Tham s6 Don vi VL lam cgc cat | VL lam l6p dém

Trong lugng don vi kho yq4 kN/m? 20 20

Trong luong don vi 4m 7, kN/m® 20 20

Hé s6 tham ngang K, m/ngay 1 1

Heé s6 tham dung K, m/ngay 1 1

Mddun dan hoi Eg kPa Es thay ddi theo Eg 20000

Hé s6 Poisson v - 0,3 0,3

Luc dinh don vi C kPa 1 1

Go6c ma sat trong @ do (9 32 32

3. BAI TOAN HO PAO SAU:

Bai toan: Phén tich bién dang hd dao chong dé bang cir ¢é6 thanh chéng neo.
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Hinh 3: MGt cat ngang ciia hé dao.




Hé dao rong 30m va sau 20m., pham vi anh huong cua hé dao co kich thude
nhu Hinh 3.31 H6 dao ¢6 vj tri gan song, myc nudc ngdm cach mat dat 2m. Pé thi
cong kho sir dung tuong cir chdng tham dai 30m; véi thanh chdng dat cach nhau
5m, cach mat dat 1m. Tai trong trén miat hd dao cach vi tri tudng ctir 2m ¢6 d6 16n 5

kKN/m?/m.

Theo chiéu sau thi cong hé dao, gdm c6 hai 16p d?lt: Lop sét (clay) day 20m
va 1op cat (sand) c6 bé day 16n; Co cac tinh chat co ly thé hién trong Bang 3.1.

Bdng 3.1: Tinh chdt co Iy ciia ddt sét va cdt.

. ) , GiA tri
Thong so Tén |DPon vi Set Cat
Dang mo hinh vat liéu Model| - Mohr-Coulomb | Mohr-Coulomb
Ung xir ciia nén dat Type | - Drained Drained
Trong luong dt trén muc nudc ngam | yunsat | KN/M? 16,0 17,0
Trong luong dét dudi muc nuoc ngdm | ye | KN/M? 20,0 20,0
Hé sb tham ngang ke | m/day 0,001 1,0
Hé s6 tham thang diing k, | m/iday 0,001 1,0
M6 dun dan hoi E et kN/m? 10000 13000
Hé sd Poisson v - 0,35 0,3
Lyc dinh don vi Cret | KN/MY? 5,0 1,0
Goc ndi ma sat o - 25,0 31,0
GOc no v - 0,0 0,0
Hé sb triét giam cuong do Riner | - 0,67 0,5

Tuong cur va thanh Chéng neo lam bang thép, duoc mod hinh bai phan tur
dan déo va c6 céc dac trung the hién ¢ Bang 3.2 va Bang 3.3.

Bdng 3.2: Pdc trung cua vat liéu twong ctr.

Thong so Tén Gia tri Pon vi
Dang mo hinh vat Model Mohr-Coulomb -
lieu
Do cimg khi nén EA 7,5.10° kN/m
Do cimg khi ubn El 1,0.10° kNm%/m
bg day tuong duong D 1,265 m
Trong lugng W 10,0 KN/m/m
Hé sd Poisson v 0,0 -




Bang 3.3: Dac trung cua vat liéu thanh cho‘ng.

Thong s6 Tén Gia tri Pon vi
Dang mo hinh vat Model Elastic -
liu
D6 clng khi nén EA 2.10° kN/m
K/cach gitra cac thanh D 1,265 m
o Fmax.comp 1,0.10° kN
Luyc 16n nhat = 10.10° KN

Pham vi phiéu sdu anh hudng cia hd méng khoang 40m, theo chiéu ngang
khoang 90m. HO dao chia lam 3 giai doan thi cong.

4. BAI TOAN XU LY NEN DPUONG DPAP TREN PAT YEU:

Viéc xay dung dudng dip trén nén dat yéu v6i muc nude ngdm cao sé& dan
dén tang 4p suat 16 rong. Két qua cua mo6 hinh Undrain nay la tng suat hiru hiéu
nho va phai chap nhan cac giai doan co két trung gian dé thi cong dugc an toan.
Trong qua trinh co ket ap suat 18 réng bi tiéu hao, do d6 dat co thé dat duoc
cudng do khang cit can thiét dé viéc thi cong duoc tiép tuc.

Bai toan: Phén tich ¢6 két va tinh toan hé s6 an toan cho nén dwong dip.

Mot duong dat dap co mat cat ngang (Hinh 4): bé rong nén duong 16m,
cao 4m, mai doc m=3. Puong duoc dip bang cat roi, dat trén nén dit gbc gom ba

16p:
Lép 1: Lép than bun (peat) day 3m,
Lop 2: Lop sét (clay) day 3m.
Lop 3: Lop cat chat day vo cung.
Tinh chét co 1y thé hién trong Bang 4.1.

Hinh 4: Mt cat ngang dwong dep.

Cong trinh dat dap bao gom 2 giai doan, mdi giai doan ddp 2m dat, voi
thoi gian 5 ngay. Sau giai doan dau tlen cong trinh s& chd dé cb két trong 200
ngdy nhim tiéu tan ap luc nude 16 rdng. Sau giai doan xay dung tht 2 lai co
mot giai doan cd két khac nhim cdng trinh dat téi gidi han vé @6 1an cudi cung.
Do d6, tong cong 4 giai doan tinh todn phai dugc xac dinh.
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Bang 4.1: Pdc trung vt liéu cia dwong dat va 16p dat dudi,

Théng sb Ky hiéu| Pon vi Gid tri
1eu V1
g y e : Sand Clay Peat
Mohr- Mohr- Mohr-
D 0 hinh vat lié Model -
ang mo hinh vat fieu ode Coulomb | Coulomb | Coulomb
Ung xir ciia nén dat Type - Drained | Undrained | Undrained
Trong luomg dat tren Voat | KN/M® 16 15 8
muc nudc ngam
T I /( ros
rorg fuong ?at dudl Ve | KN/M® 20 18 11
muc nudc ngam
Hé s thAm ngang ke | m/day 1.0 1.10* 2.10°
Hé sb tham thing dtng k, | m/day 1.0 1.10" 1.10°
M6 dun dan hoi Eret kN/m? 3000 1000 350
Hé sb Poisson v - 0.3 0.33 0.35
Luc dinh don vj Cet | KN/M® 1.0 2.0 5.0
Go6c noi ma sat [0) - 30 24 20
G6c no ] - 0.0 0.0 0.0
5. MOT SO BAI TOAN KHAC:
DANG BAI TOAN 1:
BAI11
q,="
True solution B=2m c,=1 kPa ¢ =0°
q,=¢,N, ¥y =20 kN/m’
N =2+r7 v =035 E!, =400 kN/m’
BAI 1.2
q,="?
w Mohr Coulomb Model
B=1m ¢ =10kPa ¢ =30°
K = l_gin(3 0) = 05 :/mr = 21 l{N'rfnlj" }/mrsar = 20 kN"flnj

=035 E' =3467kPa

oed



BAI 1.3  Ap dung cho 2 truong hop: dan hoi thoat nudc va dan hoi khong
thoat nudc (Xét truong hop mong dugce xem la moéng mem).

D oppiica =150 kPa FI=10F5

B=2m v' =035
Vo =20 kN/m’
E'  =4000kPa

oed

BAI 14  Ap dung cho 2 truong hop: dan hoi thoat nudc va dan hoi khong
thoat nudce (Xét truong hop mong duoc xem la mong mém voi Cy = 50kPa).
Mo hinh tinh va s6 liéu cho nhu bai 1.3.

h Lép sét 2
DANG BAI TOAN 2: ,
BAI 2.1 Giong ndi dung va so li¢u Bai 2. h2 Lop sét 1
Tuy nhién, thtr tu 16p dat thay d6i nhu hinh vé:
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DANG BAI TOAN 3:

Steel Pile Sections




BAI 3.1

Sm

Find depth D for a
FO&5=15

—

D=?

near = VORN [ i’
Mohr Coulomb Model

=L

2m

E E !ID E Water Tabie

¥ = 18KN (m*  E'=20000kPa
¢ =32° =113
w'=16" R =1

AZ12 Shaal Pila 240GPA Sieel

Ed4=3.02E+6 kM/m mn

El = 4 35E+4 kNm"/m run

M., =410 kNm

Cit vy do, vde dink chidu sdu chin cif

Hi 5 fn dinh

BAI 3.2
i i
2m Ynsse = \OKN [ mi®
Mohr Coulomb Model
- ' - 2
Sm SAND - Dense "™ ™%
Water table lowered V.. =18EN /m’  E'=20000kPa
after excavation to oS ,
here ¢.=32° v'=03
w' =16° R, =02
S ' 1 12 Sheet Pile 240GPA I
B EA=3.02E+6 KN/m nun
Tutorial 8 ;
Find new F.O.S 7 EI =4.35E+4 KNm™/m nin
Cir it do , ha thdp myc nude ngdm
Tinh hé 56'dn dinh
DANG BAI TOAN 4:
BAI 4.1

A slope has an inclination of 30° and is 8 m high. The soil
properties are ¢, =50kPa. ¢ =0°, y, =15.7kN/m’.
Determine the short term factor of safety if the clay deposit
overlies rock which lies 2 m below the base of the slope.

B Rt

8.0m

E'=3500kPa
v =03

30

2 D

ROCK
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BAI 4.2

A slope has an mclination of 307 and is 8 m high. The soil properties
are ¢’ =25kPa, ¢' =40°,p'=12°, y_, =15.7kN /m’ . Determine the
lomg tenmn factor of safety if the clay deposit overlies rock which lies
2 m below the base of the slope. The water table follows the slope
and you must perform a steady state grovmdwater flow calenlation,
E' = 500kPa

8.0m rl 2“?‘

k =L/ dav

Ll
20m | '
ROCK
BO MON DIA KY THUAT, THUC HANH GIANG VIEN
ThS. Truong Hong Minh Lé Thi Thanh Binh
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