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ABSTRACT

The main focus of the content presented in this article is an evaluation of
the stability of the bottom of the deep excavation due to changes in initial
stress state and destruction by groundwater pressure. The results of
mechanical calculations combined with a simulation study using the
Plaxis 2D software are used to analyze, compare, and determine the
appropriate depth to ensure stable conditions of deep excavation in the
pressured aquifer conditions. The results of comparative analysis and
calculations indicate that show that the maximum depth of the bottom of
the excavation is 5.4 m, which is consistent with the simulation results by
Plaxis 2D software, regardless of soil tensile strength. The calculated
maximum depth of 7,1 m is unsafe since the real behavior of the ground
is not taken into consideration.

TOM TAT

Trong tam chinh cua néi dung duoc trinh bay trong bai bao nay la danh
gid khd ndng mdt on dinh cia day hé dao sdu do sw thay doi trang thai
Umg sudt ban dau va dp liec nuwée gay phd hoai. Cdc két qua tinh todn bang
cde phwong phdp co hoc két hop véi viéc mé phong bang phan mém Plaxis
2D duoc sir dung dé phan tich, so sanh va tim ra chiéu sdau thich hop cia
hé dao trong diéu kién tang chiva nude c6 dp dam bdo diéu kién on dinh.
Két qua tinh todn va phan tich so sanh cho thdy d¢ sau dao toi da cia ddy
hé dao trong truong hop bdi todn cu thé la 5,4 m, phit hop véi két qua mé
phong bang phan mém Plaxis 2D khéng xét dén sirc chong kéo ciia dat.
Khi xeét sirc chéng cdt ciia dat nén, do sau dao téi da tinh todn duoc la
7,1m la khéng an toan do khéng xét dén vmg xir thuc té ciia dat nén.

1. PAT VAN PE

cling) con bén dudi 1a 16p cat v6i bé day déng ké.

Khi thi cong hé mong cho cac cong trinh, van dé
6n dinh hé dao mong sau 1a mot trong nhitng yéu t6
quan trong can phai tinh toan dé dam bao cac diéu
kién an toan va tién do thi coéng. Khi dao sau, trang
thai tng suat — bién dang cua dat nén bi thay doi.
Theo cau tao dia chit cua khu vuc Thanh phd Ho
Chi Minh va cac vung lan can, bén trén thuong céd
I6p sét (voi cac trang thai khac nhau tir mém dén
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L&p cat chira nudce va ap luc nudce tac dung vao day
I6p sét duoc xem nhu khong tham. Khi bé day 16p
sét giam di do viéc khai dao, ap lyc nudc trong tﬁng
chtra nuée c6 ap co thé gy pha hoai 16p sét, hién
tuong buc day hd dao co thé xuét hién va gay mat
on dinh cong trinh. Nhu vay, viéc danh gia 6n dinh
day hé dao sau trong didu kién ting chira nudc ¢ ap
1a vin d& quan trong can tinh toan trong thi cong cac
cong trinh nhu ting ham nha cao tang, 6n dinh day
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cac cong trinh ngam, hd ddo siu trong cac cong trinh
giao thong, u tau.

2. MQT SO PHUONG PHAP TiNH TOAN
ON PINH PAY HO PAO SAU
2.1. Phuwong phap Caquot va Kerisel (Caquot
& Kerisel, 1948)

Theo ly thuyet cua phuong phap Caquot va
kerisel, néu d6 cam sau xubng dit cua twong chin
khong du, mic du 1a trong tinh hudng khong ¢
nuée, day hd dao van c6 nguy co bi trdi 1én nhu
Hinh 1. Day ho bj trugt theo duong cong ABC, tao
ra hién twong nang cao day h 1én. Liy mat phang
day hé 1am mat chuan, Gng suat theo chiéu ding tai
diém A bén phia khong dao duge xac dinh nhu sau:

a =vH 1
Ung suit theo chiéu ding bén phia dao dugc xac
dinh:
q2=yD )

“Theo 1y luan vé dudng trugt ¢6 the suy dan ra
biéu thirc nhu sau:

ql = q2 tan2 [450 +%\Jentan(p — qZerntan(p

Tuc la:
H

mtan
K,e

D=

®)

Trong do:

Q1 - tng suét theo chiéu ding tai diém A bén phia
khong dao (kPa); qz - tng suit theo chiéu ding tai
diém A bén phia dao (kPa); H - chiu cao cua tuong
chan (m); vy 1a dung trong cua dat (kN/m3) ¢ la goc
ma sat trong cua dét (°); D 1a d6 séu cam vao dat cua
than tuong (m) va K, 1a h¢ s6 ap luc dat bi dong,

voi: K = tanz(45° +9]
2

Tir cong thire (3) co thé thay, khi goc ma sat
trong rat 1on, d6 cdm sau can thiét s& rat nho. Theo
phan tich cta Terzaghi, khi ¢ = 30°, néu d¢ cim sau
bang khong thi hé s6 an toan tuong (mg 14 8.

Trén thuc té, ung suat theo phwong dung tai
diém A nho hon yH, béi vi khi chay déo xay ra véi
mot lugng I6n, lung twong nhat dinh 14 c6 mot diy
dat lun xudng. Loai chuyén vi nay s& gap phai tro
ngai 1a lyc can ma sat t (kPa).
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Hinh 1. So d6 tinh toan chong trdi mit day ho
mong theo Caquot — Kerisel

2.2. Phwong phap tinh chong trdi day hé dao
sdu khi dong thoi xem xét ca ¢ va ¢

Trong nhiéu cong thic tinh toan 6n dinh chéng
trdi khi kiém tra hé s6 an toan chéng trdi, chi dua ra
cong thirc thuan dét sét (¢ = 0) hodc thuan dat cat (c
= 0), rat it khi ddng thoi xem xét ca ¢ va c. Hién
nhién 13, véi loai dat sét binh thuong, thi cudong do
chiu cét cua khdi dat phai bao gdm ca nhan t6 ¢ va
¢ (Bui Truong Son, 2019).

Ubng Binh Giap ¢ Pai hoc Dong Té (Nguyén B4
Ké, 2009) tham khdo cong thirc kha néng chiu lyc
ctia nén dt cua Prandtl (1920) va Terzaghi (1943)
va xem mit phang ¢ day tuong 1a mat chudn dé tim
kha nang chiu lyc gidi han thi hinh dang ctia duong
trugt nhu Hinh 2. Cong thitc sau ddy (cong thuc 4)
duogc kién nghi dé kiém tra tinh 6n dinh chdng troi
clia day hd dao. Tur d6 tim dugc do chon sau cua
than tuong.
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Hinh 2. So d6 tinh toan chdng troi khi xét dong

thoicva ¢

v,DN_ +cN,

L= (4
7,(H+D)+q

Trong d6: D — d6 sau chén cua than twong (m);
H — d6 dao sau cua hd mong (m); q — tai phan bd
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trén bé mat (kPa); y1 — tri binh quan cta trong luong
tu nhién cua cac 16p dat ¢ phia ngoai hd ké tir mat
déat d&én day tuong (KN/m3); v — tri binh quéan cua
trong lugng tu nhién ctia cac 16p dat & phia trong hd
ké tir mat dao cho dén day tuong (KN/md) va N, Ne
—hé sb tinh toan kha nang chiu luc gidi han cua dat.

Khi ding phwong phap nay dé kiém tra hé sb an
toan chdng troi, do khong ké dén tac dung chdng troi
1én ctia cuong d6 chiu cét trén mat A’B’ trén Hinh
2, nén hé s6 an toan K, c6 thé liy nho hon, thuong
co thé lay K >1,2-1,3.

Phan tir s6 trong cong thirc (4) khong ké dén
yBN/2 trong coéng thirc tinh kh98a nang chiu luc
gidi han Terzaghi (Teaghi, 1943), d6 la vi viéc xac
dinh d6 rong B 1a vo cung kho khin. Khi khong ké
dén thanh phan nay thi cong thuc gian don hon va
thién vé an toan.

Hinh 3 trinh bay céc loai duong cong D/H — K
V6i cac gia tri ¢, ¢ khac nhau. Tir Hinh 3, ¢6 thé thiy
rang, ddi véi cing mdt loai diéu kién dat nén, khi ap
dung cung mot hé sb an toan chong trdi Ky nhu nhau
thi di doi véi viéc tang do sau hd dao, tri D/H can
thiét cing phai tang 16n hon. Khi d¢ sau hé dao
glong nhau ma ti s0 D/H ciing gidng nhau thi khi dat
nén cang kém, hé sé an toan K, s& cang nho. Két
luén nhu véy la hop 1y do loai phuong phap kiém tra
Chong troi nay trén can ban la phu hop Véi cac loai
diéu kién dat nén.

:‘,"»
N S 8
’ L s %ﬁ Q1
1 // =6 o
jzZ=—s T
(a) (b)
Hinh 3. Quan h¢ K. — D/H khi ddng thoi ké dén
cicvag

a. Puong cong KL — D/H ¢ diéu Kién ddt nén khdc nhau
(do sdu ho dao deu la 10m),;

b. Puong cong KL — D/H ¢ diéu Ki¢n dt nén giong nhau,
nhung dé sdau ho dao khac nhau

2.3. Phuong phdp tinh 6n dinh chong trdi

day ho dao theo Goh (1994)

Uu viét va han ché cua phuong phap Goh (God,
1994) (Hinh 4) so v6i cac phuong phap vira néu trén
day gom co:

— Thich hop 4p dung cho hé méng c6 mot
chiéu dai 16n hon nhiéu so vai chieu kia (L > B);
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— Cho hd moéng rong (B/H > 1);
Lyc dinh cua dat khong doi (c, = const);

— Khéng chic chén sir dung ¢y ndo néu ¢, ting
theo d6 séu;

Ké duoc hiéu tmg d6 chén sau ctia tuong (D);

Ké dugc hiéu ing do day cua lop dat sét (T);

Ké dugc hiéu ing do cimng caa tuong (E);
— Khong ké dugc anh huong hinh dang hd
moéng (L/B);

— Do tin ciy khi tuong chon hét (D/T = 1) 1a
khong chac chan;

- Khéng ké duoc su truot doc theo tuong phia
trong ho dao.

Dua vao nhiing yéu t6 trén, Goh (1994) dua ra
cong thirc tinh 6n dinh chong troi day ho dao nhu
sau:

c, N,

YH+q

K_

Helghy, )

Trong d6: y — trong lugng don vi binh quan gia
quyén cua cac 16p dt tir day hd dao dén bé mat dat
(KN/md); q —tai trong phan bd & mép hd méng (kPa);
Nh, e, [id, pw — cac thong sé phu thudc lan Tuot vao
H/B, T/B, D/T va lay theo biéu do trén Hinh 4.

Hinh 4. Biéu d6 dé tinh cac thong s theo
phwong phiap Goh
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2.4. Cong thirc tinh 6n dinh chéng trdi theo
quy trinh ho méng Thugng Hai (Nguyén
Ba Ké, 2009)

Theo phuong phéap nay, gia dinh 1a mat truot di
qua chan tuong, dong thoi lay hang chdng hoic
diém neo dudi cling 1am tim quay, kiém tra 6n dinh
chéng troi cua phan dat ¢ day hd dao theo cong thirc
(6) (Hinh 5).

RERRRRRRRRERY:
]l * [}
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Hinh 5. So db tinh toan chdng trdi hé méng theo
quy trinh Thwong Hai

K, = (6)
MSL

Trong d6: Mgy 1a moment chdng trdi (kNm);
MgL = RlKatan(p + than(p + RsC

2
R, = D[Yh" +qh0J+£D2qf (o, — oy +sina,coso, —
2 2 @)
~sina, cosa, ) f%yDa (cos’ a, —cos’ ;)
1 1 . . 1
R, :EDZqf +[oc2 -, —E(smm2 —sm2al)}—§yD3 ®

[sin?a, cosa, —sin” o, Cos o, + 2(cosa, —cosay ) |

R, =h,D+(a, —0a,)D?; 9)

g =vh',+q

Trong do6:

y — tri binh quén gia quyén trong lugng don vi
cac 16p dat nen ké tir mat day tuong vay gilt tré 1én
(KN/m?3);

D — d6 cam sau cua tuong vay giir (m);

Ka— hé s6 ap luc dat chu dong;

¢, ¢ — tri binh quan gia quyén cua lyc dinh (kPa)
va gbc ma sat trong ctia dat trén mat truot (°);

ho — d6 sdu dao hd mong (m);
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h’o — do sdu cach mit dat cua hang chéng dudi
cung (m);

a1 — goc kep nam ngang giira mat hang chong
dudi cung vai mat dao cia hd mong (rad);

a2 — gbe tAm tron ctia mit truot liy diém chdong
cua hang chong duédi cung lam tam (rad);

q — siéu tai mat dt bén ngoai h6 (kPa);
Msi. — moment gy troi (KNm);

KL —h¢ s6 an toan 6n dinh chéng trdi, thuong c6
thé 1dy 1,7 - 2,5, quyét dinh boi do sau hé dao va
tinh trong yéu cua ho dao.

3. TINH TOAN ON DINH PAY HO PAO
BANG PHUONG PHAP CO HQC VA
PHAN MEM PLAXIS 2D

Truong hop nghién ctu: Vi tri xdy dung cong
trinh nam tai dia diém 285, duong Cach Mang
Thang Tam, Quan 10, TP. H6 Chi Minh. Dia hinh
kha bang phing, gan duong giao thong, thuan tién
cho viéc thi cong ciing nhur van chuyén vt liéu xay
dung.

Muc nudc Ngam vao miia mua x4p Xi -2,8m.

Muyc nudc ngam vao mua kho xap xi -6,0m.

E
o ——
= = E k=] . N
k! z = s COT PIA TANG
< z @
§ = S =
A - Z
“L
2
O
1 L5 Patlap
1,5 -
2 1,1 }207/7%] Sétpha, ghi xanh, déo mém
2,6 /
/ Sétnau do bi laterite héa
3 5.4 / manh, trang thdi nia cirng
8,0 “: /
315 Cdt vang, mau vang, tim,
5 31 hat nhd, k&t ciu chit vira

Hinh 6. So' do hinh tru hé khoan

Do trong qua trinh thi céng hd mong, 16p dat 1,2
duoc dao bd. Lop d4t 3 con lai c6 thé bi ap luc nudc
day trdi. Pic trung co 1y cia 16p 3 — Sét mau nau
do, bi laterite hda manh, nira cirng nhu Bang 1.
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Bang 1. Chi tiéu co Iy cia 16p 3

Tap 59, S6 chuyén dé: Khoa hoc Ky thudr va Céng nghé (2023): 279-285

TT Chi tiéu co'ly Ky hiéu Pon vi Tri tinh toan
1 D¢ am ty nhién w % 25,8
2 Khéi lugng riéng tw nhién P g/lcm?® 1,99
3 Khéi lwong riéng kho Pd glcm? 1,58
4 Khéi lugng riéng hat Ps g/lem? 2,76
5 Hé s rdng e - 0,746
6 Do 16 rong n % 42,7
7 Do bao hoa S % 95,6
8 Gi6i han chay WL % 45,3
9 Gioi han déo Whp % 28,0
10 Chi s6 déo Ip % 17,3
11 Do sét I - -0,133
12 Goéc ma sat trong 0] ds () 15°49
13 Luc dinh don vi c kG/cm? 0,356
14 Hé s6 nén lun a1-2 cm?kG 0,022
15 Mo dun tong bién dang Eo kG/cm? 190

3.1. Phwong phap co hgc

Khi béc bo mot phan dat da trong qua trinh khai
dao h6 moéng, tng suat do trong lwong ban than cia
I6p dat sét giam di, 4p luc nudc trong tang chua
nude cd ap gay nguy co buc day khi gié tri ap luc
nuée co thé vuot qua wng suat do trong lwong ban
than 16p dit con lai. Xét truong hop nguy hiém la
vao muia mwa, muc ap luc nuéc ghi nhan dugc nam
cach mt dat ty nhién 2,8m.

Trong tinh toan, d6 6n dinh cua thanh hd dao
khong duge xét dén. Ngoai ra, do bé rong dang ké
clia d4y hd dao sau trong thi cong cong trinh c6 tang
him nén viéc tinh toan kha ning 6n dinh theo so dd
bai toan mot chiéu (Hinh 7).

T

; :
hd « MNN |
- ZZZC [Z 2 _./____¥_ =
) Ozg = '}’t wn
- f g ji
4 YA

I | T 1 Uw = yw.he

~L6p cat chda nude -

Hinh 7. So' d6 tinh toan 6n dinh day hd dao
Theo Hinh 7 c6 “t” 1a chiéu day 16p sét trong
pham vi ho dao.

Truong hop 1: dé day hd dao sau khong bi ap luc
nuéce day troi, ng suit do trong lwong ban than cua
I6p sét phai dam bao 16n hon ting suat do cot nudc
tir dudi 1én (Bui Truong Son, 2019), tic 1a:

vt yw.h2 (10)
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Suy ra: tzy—w.h2 >2,6 (m)
Y

Nhu vay, dé day hd dao sau 6n dinh thi chiéu sau
dao toi da (x) 1a 5,4m.

Truong hop 2: xét dén yéu t6 luc dinh 1a dic
trung cua dat chong lai luc cat hay kéo.

Dé day hé dao sau 6n dinh:

Truong hop 3: xét d bén stc chdng cat cia dét
bao gom ca luc dinh va géc ma sat trong thi d§ séu
dao co gia tri 16n hon.

Dé day hé dao sau 6n dinh:

yte ct+ Y?I.Ko.tg(p > v, h, (12)

Nhu véy, d6 sau toi da ciia ddy hd dao theo so dd
bai toan mot chicu trong truong hop dao vao mua
mura va mua khé duoc tong hop ¢ Bang 2 va Bang 3.
Bing 2. Téng hop két qua tinh toan dd siu t6i da

cia ho dao khi thi cong vao mua mua
P sau dao toi da (m)

Trwong hep tinh

Bo qua sirc chong cat 5,400
Xét luc dinh 7,080
Xét ¢, ¢ 7,100

Bing 3. Tong hep két qua tinh todn df su t6i da
cuia ho dao khi thi cong vao mua kho

Truwong hop tinh P sau dao tdi da (m)

Bo qua sirc chong cat 7,000
Xét luc dinh 7,644
Xét @, ¢ 7,652

Tinh hé 56 an toan chéng day tréi day hé mong theo bai
toan m¢t chieu (Bjerrum & Eide, 1956).



Tap chi Khoa hoc Trirong Pai hoc Can Tho

Vi hé s6 an toan F = 1,5 thi d6 sau dao t6i da la
6,25m.

Tinh toan 6n dinh chéng day troi day hd mong
theo dé nghi cua Prandt’I (Puller, 1996; Kempfert &
Gebreselassie, 2006; K¢, 2009).

v,DN, +cN,

————————=3,98
- Y1 (H + D) +q

Tir két qua tinh to4n nay, ta thdy hé méng hoan
toan 6n dinh vi hé s6 an toan thuong co thé dugc lay:
KL>1,2-13.

Dé phan tich kha ning mat 6n dinh cua day hd
dao sau can luu ¥ rang tai vi tri phan 16p giira 16p sét
va cat chira nude, ap luc nude giy day troi va 16p sét
bi “kéo” vé phia trén. Trong truong hop chiu kéo,
tiéu chuan bén Mohr — Coulomb c6 thé khong con
phu hop. Thuc vy, tiéu chuan bén Mohr — Coulomb
chi cho phép danh gia su pha hoai do cat (Hinh 8).

Hinh 8. So' dd danh gia 6n dinh diém khi khai dao

Trang thai tng suit ban dau tai diém phan 16p
gitta 10p sét va cat c6 thé thé hién nhu 1a diém A
(hay A’). Khi boc bo mét phan 16p sét, tmg suét do
trong luong ban than gay (ng suat dang huéng sé
giam. Diém A (hay A’) s& dich chuyén vé phia trai
va dat gia tri cAn bang khi tiép xuc voi dudng bao
gidi han (c — B — B’). Nhu vay, su pha hoai s€ xay
ra trudc Khi trang thai tng suat dat dén vi tric — C —
C’. Cac tinh toan sy pha hoai do ap lyc nudc co xét
dén sic chéng cét cua dat co thé dan dén viéc du
tinh do sau dao sai 1am.

3.2. Tinh toin 6n dinh day ho dao bang phan

mém Plaxis 2D

Viéc danh gia kha niang mat 6n dinh cua day hd
dao sau trong 16p dat sét bén trén tang chira nude co
ap co6 thé thyc hién bang cach st dung phuong phép
phan tir hitu han. Trong truong hop nay, phan mém
Plaxis 2D duoc sir dung.

Do muc tiéu 1a d4nh gia kha ning mét 6n dinh
(buc day) do sy thay doi trang thai ing suat ban dau
va ap lyc nudce gy pha hoai nén mé hinh dan hoi —
déo 1y twong (md hinh Mohr — Coulomb) duoc chon
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lya dé md phéng. So dod va cac két qua mé phong
duoc thé hién trén cac Hinh 9 dén Hinh 13.

30,0m

Thanh chdng ngang
g| Lopl 1,5m £
el & o
il Lop2 20m [ MNN |y
av o SRR VANE Bo

2,0m

=
2N
=
@
\:
I~
e | ]
=5.2m

5,4m

h:

Léps o

.-'.T\rimgc‘u'.; et

Hinh 9. So' d6 bé tri hé dao, twdng cir va thanh
chong ngang

Active pore pressures

Hinh 10. Trang thai 4p lyc nwéc ban dau

Hinh 11. Chuyén vi pha hoai diy méng khi dao
dén d¢ sdu 5,5m

A= —

‘ Actlve pore pressures
Extreme active pore pressure -146.09kN/m.

Hinh 12. Ap lwc nwéc 18 rdng khi day hé bi pha
hoai do buc day

Relative shear stresses
Extreme Relative shear stresses 1.00

Hinh 13. Pham vi viing nguy hiém khi xay ra
pha hoai do buc day
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Tir két qua mé phong bang phan mém Plaxis 2D
trén co so md hinh Mohr — Coulomb c6 thé thay rang
day méng bi pha hoai do ap lyc nudc cua ting chira
nuéce c6 ap day troi trong khi sirc chong kéo ciia dat
khong thé huy dong dugc. Nhu vay, pham vi gigi
han ctia viing 6n dinh & day khong xét dén kha nang
chéng kéo cua dat. Trong trudng hop nay ving gidi
han tuong ty nhu duong O — ¢ (Hinh 8).

Khi ddy mong bi pha hoai, nu6c ¢6 the trao ra bé
mit déy ho dao (Hinh 12) (khéc biét 50 véi diéu kign
ban dau nhu ¢ Hinh 10).

Khi ving nguy hiém lién tuc (dudng cé gia tri
bang 1), dit nén bi ph4 hoai (Hinh 13). Piéu déng
ghi nhan 1a ving déo xuat hién tap trung & hai bén
day hd dao trong khi trong pham vi rong ciia day hd
dao ving nay chi la mét dai trong 16p cat sat voi day
16p sét.

Két qua mo phong con cho thay khi dao dén do
sdu 5,5m vao mua mua (Gng véi do sau myuc nudc
ngam 2,8m) thi day hd dao bi pha hoai do buc day
(Hinh 11). Két qua tinh toan nay phu hop véi két qua
tinh toan bang cach tinh khi chi xet dén Iuc tac dung
vao 16p sét bo qua suc Chong cét cua dét nén. O day,
cling can noi thém rang két qua mo “phong khi dao
dén do sau 5,4m cho thay kha nang on dinh cia lop
sét & day hd dao van dugce dam bao.

4. KET LUAN VA KIEN NGHI

T [(ét qua tinh toan trén co s& nhiing phuong
phép dé nghi, phuong phép phén tich lyc va mé
phong bang phan mém Plaxis 2D vé kha nang 6n
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dinh cua day hd dao sau trong diéu kién tang chira
nudce ¢6 ap cb thé rat ra cac két luan nhu sau:

Kha nang méat on dinh day hé dao sdu co thé do
ap luc nude cua tang chira nudce gay trdi dy.

Do sau dao t6i da ciia day hd dao trong truong
hop bai toan cu thé 1a 5,4m phu hop voi két qua mod
phong bang phan mém Plaxis 2D khong xét dén st
chéng kéo va sirc chdng cét cua dat.

Xét stc chdng cit cua dat nén, do sau dao t6i da
tinh todn dugc 1a 7,1m la khéng an toan do thuc té
ung xu kéo cua dat nen.

5. KIEN NGHI

Trong tinh toan 6n dinh d4t nén dic biét cho hd
dao sdu can quan tdm dén wng xtr thuc té tai cac
ving nguy hiém. Trong mét sé truong hop, quy luat
bén Mohr — Coulomb khéng phti hop do khong xét
dén stic chdng kéo cuia dat trong viéc str dung do bén
stec chbng cit khong con hop 1.

Khi tinh toan d¢ 6n dinh hd dao sau, on dinh day
la Vén dé quan trong can quan tam va sy pha hoai
cha yeu 1a do 4p lyc nuée cua tang chira nudc. Trong
mot sb truong hop néu khong danh gia duoc anh
huong cua ap luc nuéc, két qua co thé c6 nhirng sai
Idm nghiém trong.

Cén nghién ctru thém vé su van dong stc chdng
kéo cua dat trong on dinh day ho dao.

. Truong hop xuét hién 16p sét yéu trén bé mit,
can thi§t kiém tra kha nang chiu tai do tac dung cia
khoi dat xung quanh.
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