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1. GIOI THIEU

Co cau truot ciia mai doc 1a bai toan quan
trong trong linh vuc DPia ky thuat xay dung, do
d6 nhiéu ly thuyét da duoc tién hanh nghién ctru
vé van dé nay. Hién nay, phuong phap thuong

TOM TAT

Bai bao niy nghién ctru sy anh hudng cia cac yéu td khac
nhau dén co cu trugt cia mai doc khi chiu tai trong hinh bang.
Str dung céc phuong phap mé phong sé - can bang giGi han va
phan tir hitu han dwa vao tiéu chuian pha hoai ctia Mohr-
Coulomb, dé xac dinh va danh gia cac yéu té nhu goc nghiéng
ctia méai déc, cuong d6 va phan b tai trong, cling nhu déc tinh
ctia vat liéu. Muc tiéu nham hiéu rd hon vé su tuong tac gitta
cac yéu t niy va phat trién cac giai phap thiét ké ti vu dé cai
thién su 6n dinh cuia méi doc trong diéu kién tai trong phuc
tap.

Pé danh gia d6 chinh xéc giita hai phuong phap néu trén, hé
s6 an toan (FS < [FS]q = 1.2) cia mai doc duoc so sanh khi
thay d6i goc nghiéng mai dbc S = 30° + 90°, hé s ¢/yB (B =
2m 14 bé rong tai trong hinh bing, ¢ = 10 + 35, y = 20kN/m3)
va vi tri dat tai trong AB =0 =+ 5B. Cu thé:

= V6i f =30° néu c/yB>0.375 véi tat ca vi tri AB thi
FS>[FS]gh; = 45°néu c/yB > 0.625, B < 2B hodc c/yB
> 0.5, AB > 3B va  =60° néu c¢/yB > 0.75, AB > 3B méi
dbc méi dam bao 6n dinh.

= Trudng hop B = 75° va B = 90° véi tat ca hé sb ¢/B, vi
tri cla tai trong AB, hé s6 an toan FS</FS] #=1,2 mai dbc
khong dam bao diéu kién 6n dinh trong diéu kién tu
nhién, ta can cac bién phap gia c6 thi mai déc dam bao
6n dinh.

duoc st dung dé phan tich on dinh mai déc nhu:
phuong phip can bang giéi han (Limit
Equilibrium Method-LEM), phuong phép phan
to¢ httu han (Finite Element Method-FEM),
phuong phédp phan tich gié1 han (Limit
analysis). Phuong phap can bang gi6i han duoc
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Fellenius (Fellenius W. et al., 1936) nghién ctu
dau tién vao nim 1936 khi gia thiét mai doc
truot theo mat truot tron. Sau do, Bishop
(Bishop A.W. et al., 1955), Janbu (Janbu N. et
al., 1954), Spencer (Spencer E. et al., 1967),
Morgenstern-Price (Morgenstern R. Price et al.,
V, 1965) phan tich 6n dinh mai déc bang cach
chia khdi dat thanh nhiéu manh, c6 xét dén anh
hudng cua luc phap tuyén va luc truot giira 2
manh.

Hi¢n nay, voi tde do phat trién nhanh cta
phuong phap sd, cac phan mém tinh toan phéan
tich 6n dinh mai déc ngay cang duogc sir dung
rong rai. Trong bai bdo nay, tac gia st dung
phan mém SLOPE/W va phan mém PLAXIS dé
phan tich 6n dinh mai doc sir dung phwong phap
can bang gi6i han theo 10i giai ctia Bishop
(BSM), Janbu (JSM) va Spencer (SM). Co cau
truot va hé s an toan cua mai ddc st dung ly
thuyét can bang gi6i han va phuong phap phan
ttr hiru han dugc so sanh nham danh gia do
chinh xéc gitra 2 phuong phap.

2. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap can bang giéi han (LEM)

Phuong phap cén bang gidi han dugc sir
dung rong rai khi phan tich cac bai toan Pia k¥
thuat nhu: phan tich 6n dinh mai déc, phan tich
sttc chiu tai cia méng ndng,... bang cach gia
dinh trudc co ciu truot cua cac khdi dit. Dua
vao tiéu chuan truot Mohr-Coulomb, phuong
phap can bang gidi han xac dinh strc chdng cat
cta khdi dat doc theo mat truot khi thoa man
phuong trinh cin bang lyc va can bang momen.
Trang thai can bang gidi han ton tai khi stc
chéng cat huy dong 1a mot phan stc chdng cat
ctia khéi dat. Khi truot, strc chdng cét ciia dat s&
dugc huy dong toan b doc theo mat trugt toi
han. Hé sé an toan FS dugc tinh toan 1a ti sb
giita strc chong cat cua khdi dat va sic chng
cit huy dong ¢ thoi diém truot. St chdng cét
ctia khoi dat phu thudc loai dat va ung suét hiru
hiéu, trong khi sttc chéng cit huy dong phu
thudc vio tai trong tac dung 1én khdi dat.

Vé6i phuong phap nay khéi dat truot duoc
chia thanh nhiéu manh (slice), c6 xét dén anh
huong luc phap tuyén va luc cit giita 2 manh
nham xac dinh sirc chdng cit cua khdi dat doc
theo mit trugt dam bao diéu kién can br:ing Iuc
va momen. Fellenius (Fellenius W. et al., 1936)
132 nguoi dau tién nghién ctru phuong phép can
bang gidi han véi gia thiét mat trugt tron nhung
b6 qua anh huong luc phap tuyén va luc truot
gitta 2 manh. Sau d6, Bishop (Bishop A.W. et
al., 1955) phat trién phwong phap mit trugt tron
6 xét dén luc phap tuyén va bd qua anh hudng
cua lyc truot gitra 2 manh. H¢ sb an toan FS cua
mai doc theo Bishop phai théa min phuong
trinh can bang luc theo phuong dimg trén timg
manh va phuong trinh can bang momen tong
thé tai tAm ctia mat trugt tron.

Janbu (Janbu N. et al., 1954) gia thiét mai
dbc truot khong theo mat truot tron, va hé s6 an
toan thoa méan phuong trinh can bang luc theo
phuong ngang trén tirng manh, nhung khong
thoa man phuong trinh cin bang momen. Sau
do, Spencer (Spencer E et al., 1967) phan tich
on dinh mai doc véi gia thiét trugt bat ky. Khi
d6, khéi dét trugt dugce chia thanh nhiéu manh,
¢ xét dén luc phap tuyén va luc truot giira 2
manh. Hé sb an toan FS cia mai doc theo
Spencer phéi théa min phuong trinh cin bang
luc va phuong trinh can bang momen.

2.2. Phuong phap phén tir hitu han (FEM)

Phuong phap phan tir hitu han (FEM) la
phuong phap sé duoc sir dung dé giai cac
phuong trinh vi phan trong bai toan ky thuat.
Véi su phat trién nhanh chong ctia cong nghé
may tinh, phe‘in mém PLAXIS duoc st dung
rong rai khi phén tich cac bai toan 6n dinh mai
dbc. Khi d6, mé hinh bai toan dwge chia luéi
thanh cac phan tir tam giac 15 niit thoa méan diéu
kién bién dang phang.

Pat nén duogc gia thiét 1a vat liéu dan hoi
déo 1y tuong tudn theo tidu chudn chay déo cia
Mohr-Coulomb (M-C model). Hé s6 an toan
dugc tinh toan theo phurong phap giam thong sd
chéng cit (c-¢ reduction). Theo phuong phap



TAP CHi KHOA HOC VA CONG NGHE PAI HOC CONG NGHE DPONG NAI

S6:04-2024 &)

nay, cac thong sd chong cat cua dét ¢ va tang
dugc giam cho dén khi mai déc xuét hién mat
truot. Khi do, phﬁn mém PLAXIS tinh toan hé
sO an toan FS 1a ti s§ gitra cudng do chdng cat
cua dit va cuong do chéng cit & thoi diém truot,
bang cach tinh tong cac hé sé My khi phén tich
bai toan cho dén thoi diém xuat hién mat truot.

Co céu trugt cua mai déc dam bao 6n dinh
khi hé s6 an toan thoa man diéu kién FS</FS/g.
Dbi voi nghién ctru nay, hé s an toan gisi han
[FS]=1.2 dugc sir dung dé danh gia do 6n dinh
va co cAu truot ciia mai dde khao sat.

2.3. Md ta bai toan phan tich 6n dinh m4i doc

Hinh 1 md ta so dd kich thuée hinh hoc mai
dc trén nén ddng nhat trong diéu kién ty nhién,
khong xét dén yéu td bdo hoa cua déat khi troi
mua va troi ning ciing nhu khong xét anh
huong cia muc nude ngam, thoa man diéu kién
bai toan bién dang phang. So d6 bai toan 1a su
két hop ctia do cao H=10m khi goc nghiéng cua
mai doc thay doi S = 30° + 90°, v6i cac truong
hop luc dinh trong ¢ = 10 + 35, tai trong hinh
bang c6 bé rong B = 2m v&i gia tri ¢ =50 (kPa)
dat cach mép mai doc véi AB =0 = 5B.

Bang 1. Thong s6 dat nén mai doc

A I Ky Vit .

Thong so hiéu liéu Don vi
MaAu vat liéu Model M-C
Loai vat liéu .
tac dong Type Drained
Trong lugng y 20 KN/m?
riéng cua dat
H¢E s6 tham
theo phuong ke 1.10° m/s
ngang
Hé so6 tham
theo phuong ky 1.10° m/s
doc
Modun bién Eny 5000 kN/m?2
dang
Hé s6 Poisson v 0,3
Luc dinh cr 10+35  kN/m?
Goc ma sat o
trong ¢ 20

Goc truong né W 0 °

; 2 T)\B.
20 LT
1=20 (kN/m?)

V] ¢ 10 + 35 (kN/m?)
= 0
P p=20
8100 E-smopam) o
.é 5 | v=03
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Khodéng cach (m)

Hinh 1. M5 hinh phan tich co ciu trugt

o

mai dbc
3. KET QUA VA THAO LUAN

3.1. Nhan xét vé co cau trugt cia mai doc

Hinh 2, 3, 4, 5, 6 thé hién co cdu trugt mai
dbc B = 30°+90° voéi tai trong hinh bing tac
dung cach mép mai doc cac khoang 1B=0+5B.
Theo két qua phén tich, co cdu truot trong cling
goc nghiéng £, voi mdi AB twong Ung va
c=10+35 (kN/m?) 1a tuong d6i gidng nhau. Tac
gia sir dung két qua phan tich mai doc véi gia
tri lvc dinh ¢ 16n nhat dé minh hoa cho co ché
truot.

Vi goc nghiéng mai ddc £ =30°,45°,60°,
75° khi AB =0, AB = 1B, AB=2B co ciu pha hoai
ctia mai déc mo rong ¢ dinh theo vi tri tai trong
va truot tai chan mai déc. Khi AB ting co ciu
truot co sy thay doi thu hep & dinh va chan mai
déc, tai trong hinh bang luc ndy nam ngoai ving
pha hoai ciia mai ddc nhu hinh 2, 3, 4, 5.

Riéng ddi v6i goc nghiéng mai dc S =90°
co cau truot khi phén tich theo phuong phap can
bang gidi han LEM co cau truot c6 su khac khi
phan tich theo phuong phap phan tir hiru han
FEM, co cdu truot khi sir dung phuong phap
can bé“mg gi61 han c6 dang mat trugt tron hoac
mat trugt khong tron dugc gia dinh trudc, trong
khi co cdu trugt theo phuong phap phan tir hiru
han khong can gid dinh trudc, mat trugt co6 xu
huéng mé rong & dinh ciia mai dc va bién dang
déo tap trung & chan mai ddc nhu hinh 6.
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SLOPE/'W
(a)p=30°718=0
““ BSM 2049

JSM 1832
_SM 2.4

B=30°/B=2B
© BSM 2.076

JSM  1.868
SM 2067

SLOPE/W
(b)ﬂ= 30°/B=3B

“BSM 2.147
ISM 1926
SM 2135
2

p=30°/B=5B
“'BSM 2216
ISM 2067
SM 2209

(a) SLOPE/W
p=45°)B=0
“BSM  1.608

JSM 1527
SM 1606

p=45°/B=2B

1 “BSM 1656
ISM 1541
SM 1648

(b) SLOPE/W
[=45°/B=3B

M

BSM

17

p=45°/B=5B

BsM 1782
M 1739
 SM 1785

Hinh 3. Co céu truot ctia mai dbc khi g = 45°
(c =35 kN/m? B =2m). a) AB< 2B; b) 3B<AB < 5B

PLAXIS

FEM 1975

.i FEM 2074

Hinh 2. Co céu truot ctia mai dbc khi g = 30°
(¢ =35 kN/m?, B =2m). a) AB< 2B; b) 3B< B < 5B

PLAXIS

FEM 1.543

FEM 1.602

PLAXIS

‘ i FEM 167
.i FEM 1705

SLOPE/W
(@) pogoriz=0
“BSM 1296

JSM 1351
SM 1359

p=60°/B=2B
“BSM 1349

JSM 1305
SM 1346

SLOPE/W
(®) p-60°/5-38
“B

SM 1432
JSM 1387
SM 1430

B=60°/B="5B

P}
BSM 1461
ISM  1.499

SM_ 1.600

PLAXIS

—
(=3
=
2]

—
ey
=3
=3

PLAXIS

FEM

553
s
5}

Hinh 4. Co cu truot ctia mai dbc khi = 60°

(a) SLOPE/W
f=175°/B=0

SLOPE/W
b
(b) f=175°/B=3B
“BSM 1182
M 1175
SM

p=75°/B=5B
“BSM 1.201

SM
M 1279
M 1271

(c =35 kN/m?, B =2m). a) AB< 2B; b) 3B< B < 5B

PLAXIS

FEM 1102

FEM 1.107

rr

Hinh 5. Co ciu truot ciia mai doc khi g = 75°

(¢ =35kN/m?, B=2m). a) AB< 2B; b) 3B<AB < 5B
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SLOPE/W
f=90°/B=0

MBSM 0927
JSM  0.956

1 SM 0959

PLAXIS

e ——
|
\

FEM 0578

fp=90°/B=5B
SBSM

: ISM
N SM

0.998
1.056
1.047

[ e

FEM 0.698

Hinh 6. Co ciu truot ciia mai doc khi = 90°
(¢ =35 kN/m?, B=2m). 0 <AB < 5B
3.2. Nhin xét vé h¢ so an toan ciia mai doc

3.2.1. Anh hudong ciia h¢ s6 c/yB dén hé sé an
toan cua mdi doc FS

Bang 2, bang 3 trinh bay sy thay d6i ctia hé
s6 an toan mai doc phu thudc vao goc nghiéng
B, hé sb ¢/yB va vi tri cua tai trong AB. Két qua
cho thay vé6i gbc nghiéng mai déc S cho trude
khi hé sb c/yB cang tang tuong tmg v6i khoang
céch AB thi hé sb an toan FS cang tang. Trong
phuong phap can bang gidi han, hé sb an toan
theo phuong phap cua Janbu (JSM) véi goc
nghiéng mai doc = 30°, f = 45°, f = 60° cho
gia tri nho nhét so vai gia tri cia hé s6 an toan
theo phuong phdp cua Bishop (BSM), va
Spencer (SM). Tuy nhién khi hé s6 méi doc ting
L="75° p=90°, phuong phap ctia Janbu (JSM)
cho két qua 16n hon, va su chénh léch khong
dang ké.

DP6i voi cac mai doc c6 goc nghiéng
S=30°+90°: V&i cing goc nghiéng S khi ti sd
¢/yB cang tang thi FS cang ting, do do suc
chéng cét cua dat ¢/»B anh hudng dén hé sé an
toan mai ddc.

Hinh 7 trinh bay hé s an toan mai déc F'S
sir dung SLOPE/W va PLAXIS, ta thdy:

Goc nghiéng mai déc B =30° néu
¢/yB>0.375 thi méai déc dam bao diéu kién 6n
dinh véi tit ca khoang cach AB vi FS>/FS]gh =
1.2. Tuy nhién:

Khi goc nghiéng méi ddc ting f =45° néu
c/yB>0.625, AB<2B hodc c¢/yB>0.5,1B>3B va:

Goc nghiéng mai déc B =60° néu
¢/yB>0.75, /B > 3B thi mai doc méi dam bao 6n
dinh nhu hinh 8, hinh 9

Trudng hop goc nghiéng mai dc g = 75°
va f = 90° véi tat ca hé sd c¢/yB, vi tri cua tai
trong AB, hé sb an toan FS<[FS]u=1,2 méi doc
khong dam bao diéu kién 6n dinh trong diéu
kién tu nhién, ta cAn cac bién phéap gia cd thi
mai déc ddm bao 6n dinh, dugc thé hién ¢ hinh
10, hinh 11

Hinh 12 biéu dién hé sb an toan mai doc
phu thudc vao goc nghiéng f va ti s6 ¢/yB khi
str dung phuong phap phan tir hiru han, ta thay
g v6i gid tri goc nghiéng mai doc B cho trude
thi hé s6 an toan FS tang lién tuc khi h¢ s6 c/yB
gia tdng. Mat khac, vdi cung gia tri ¢/yB thi h¢
sO an toan FS giam khi goc nghiéng mai ddc /3
gia tang.
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Bang 2. Hé s6 an toan méi doc FS thay doi theo 1B =0 + 2B, ¢ = 10~35 kN/m>.

AB=0 AB=2B=4m
pe° c/yB Can béng giéi han LEM Can bing giéi han LEM
FEM FEM
BSM JSM SM BSM JSM SM

0.25 1.138 1.022 1.134 1.069 1.215 1.130 1.212 1.171
0.375 1.335 1.194 1.334 1.265 1.399 1.277 1.395 1.351
0.5 1.519 1.353 1.510 1.448 1.581 1.424 1.577 1.560

30 0.625 1.669 1.512 1.686 1.631 1.758 1.572 1.749 1.689
0.75 1.873 1.671 1.863 1.808 1.917 1.720 1.908 1.890

0.875 2.049 1.832 2.040 1.975 2.076 1.868 2.067 2.021

0.25 0.817 0.753 0.810 0.772 0.903 0.857 0.899 0.868

0.375 0.985 0.911 0.975 0.936 1.058 0.994 1.054 1.013

. 0.5 1.147 1.068 1.139 1.102 1.213 1.130 1.209 1.169
. 0.625 1.304 1.220 1.301 1.255 1.369 1.267 1.363 1.320
0.75 1.456 1.372 1.453 1.403 1.513 1.404 1.505 1.465

0.875 1.608 1.527 1.606 1.543 1.656 1.541 1.648 1.602

0.25 0.641 0.598 0.639 0.617 0.717 0.690 0.712 0.669

0.375 0.782 0.756 0.781 0.743 0.855 0.823 0.852 0.818

. 0.5 0.916 0.909 0.913 0.885 0.982 0.945 0.978 0.953
0 0.625 1.048 1.055 1.054 1.014 1.108 1.065 1.104 1.086
0.75 1.172 1.202 1.212 1.145 1.229 1.186 1.225 1.201

0.875 1.296 1.351 1.359 1.268 1.349 1.305 1.346 1.329

0.25 0.489 0.493 0.494 0.465 0.554 0.559 0.562 0.514

0.375 0.623 0.647 0.641 0.577 0.680 0.670 0.679 0.655

5 0.5 0.738 0.781 0.788 0.693 0.788 0.781 0.794 0.763
7 0.625 0.865 0.914 0.913 0.795 0.897 0.892 0.897 0.869
0.75 0.984 1.037 1.064 0.898 1.006 1.004 1.006 0.970

0.875 1.093 1.162 1.176 0.988 1.114 1.117 1.116 1.072

0.25 0.380 0.402 0.401 0.263 0.417 0.429 0.427 0.321

0.375 0.483 0.524 0.524 0.345 0.517 0.534 0.530 0.409

90° 0.5 0.594 0.635 0.630 0.410 0.608 0.636 0.630 0.490

0.625 0.699 0.749 0.744 0.459 0.696 0.744 0.737 0.519
0.75 0.779 0.860 0.852 0.526 0.819 0.842 0.829 0.626
0.875 0.927 0.956 0.959 0.578 0.906 0.938 0.934 0.622
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Bang 3. Hé s6 an toan mai doc FS thay d6i theo 2B =3B = 5B, ¢ = 10~35 kN/m?.
AB=3B=6m AB=5B=10m
p° /B Cin bing giéi han LEM FEM Cin bing giéi han LEM FEM
BSM JSM SM BSM JSM SM

0.25 1.251 1.153 1.248 1.190 1.251 1.153 1.248 1.190
0.375 1.460 1.347 1.457 1.400 1.463 1.347 1.458 1.400

300 0.5 1.634 1.498 1.630 1.560 1.662 1.534 1.655 1.560
0.625 1.808 1.641 1.803 1.794 1.851 1.717 1.843 1.794
0.75 1.982 1.783 1.976 1.980 2.036 1.894 2.029 1.980
0.875 2.147 1.926 2.135 2.145 2.216 2.067 2.209 2.145
0.25 0.911 0.868 0.908 0.870 0.911 0.868 0.908 0.870
0.375 1.095 1.051 1.094 1.060 1.096 1.051 1.094 1.060

450 0.5 1.270 1.209 1.268 1.220 1.270 1.228 1.268 1.220
0.625 1.430 1.340 1.420 1.385 1.438 1.407 1.443 1.385
0.75 1.566 1.471 1.562 1.538 1.619 1.576 1.619 1.538
0.875 1.711 1.602 1.707 1.705 1.782 1.739 1.785 1.705
0.25 0.719 0.706 0.717 0.682 0.717 0.706 0.717 0.682
0.375 0.876 0.877 0.882 0.845 0.878 0.877 0.882 0.845

60° 0.5 1.029 1.019 1.046 0.988 1.033 1.039 1.046 0.988
0.625 1.175 1.143 1.174 1.137 1.180 1.196 1.213 1.137
0.75 1.304 1.265 1.302 1.270 1.319 1.347 1.394 1.270
0.875 1.432 1.387 1.430 1.390 1.461 1.499 1.600 1.390
0.25 0.557 0.578 0.573 0.513 0.554 0.578 0.573 0.513
0.375 0.697 0.729 0.734 0.615 0.697 0.729 0.734 0.615

750 0.5 0.823 0.854 0.852 0.776 0.823 0.874 0.874 0.776
0.625 0.961 0.965 0.964 0.890 0.961 1.011 1.008 0.890
0.75 1.076 1.069 1.076 0.998 1.081 1.145 1.144 0.998
0.875 1.182 1.175 1.181 1.107 1.201 1.279 1.271 1.107
0.25 0.420 0.450 0.449 0.324 0.420 0.450 0.449 0.324
0.375 0.546 0.586 0.583 0.406 0.546 0.586 0.583 0.406
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Déi véi mai dbc co gbe ngiéng p=30°-90°
theo hinh 13, ta nhan théy:

= Khi vi tri dat tai trong AB = 0+3B, hé s
an toan FS cang tang khi tri tri dat tai cang xa
mai doc

= Khi vi tri dat tai trong AB > 4B ta thiy hé
s6 an toan FS dat gia tri lon nhét, néu vi tri dat
tai trong AB > 4B thi h¢ s6 an toan FS co gia tri
khong ddi. Piéu nay ching to khi khoang cach
dat tai trong AB > 4B khong anh hudong dén hé
sd an toan FS ciia mai doc.
3.2.3. Anh hwéng ciia géc nghiéng p dén hé
$6 an toan ciia mdi déc FS

Theo két qua phan tich hé s6 an toan FS &
bang 2, bang 3 voi cung gia tri luc dinh c:

Khi B tang tir 30°+90° thi hé s6 an toan FS
giam, cu thé:

p=30°+45%  ¢<25kN/m*: FS<1.2
c>25kN/m* FS>1.2
B =60°: c<35kN/m*: FS<1.2
c>35kN/m* FS>1.2
B =75 90° voi tat ca gia tri ¢, hé s6 an
toan FS<1.2
4. KET LUAN

Bai bao da trinh bay két qua phan tich cac
yéu té anh hudng dén co ciu truot ciia mai doc
chiu tai trong hinh bang bang phuong phap s6
- phuong phap can bang gidi han (LEM) va
phuong phép phan tu hiru han (FEM). Ca ha1
phuong phap déu cho hé so an toan va co cau
trugt gan gidng nhau, sai s6 khong déang ké. Do
d6, ¢6 thé sir dung ca hai phuong phap dé tinh
toan mai doc. Tuy nhién, phuong phéap can
bang gidi han con han ché khi bé qua mdi quan
hé gitra tng suat va bién dang, do d6 khong thé
tinh toan sy phan bd mg suét trong nén dat.
Trong khi d6, phuong phap phan tir hitu han c6
xét dén quan hé giira img suat va bién dang cua

dat nén, do do co6 thé tinh toan trng suat, chuyén
vi, ap luc nude 16 rong, ... trong nén dat.

Theo két qua phan tich, co ciu trugt trong
cung goc nghiéng mai doc f, voi mdi AB twong
tmg va ¢ = 1035 (kN/m?) 1a tuong ddi gibng
nhau. Véi goc nghiéng mai déc < 75° ¢6 cung
luc dinh ¢ thi khi AB < 2B co cdu pha hoai cua
mai déc mo rong & dinh theo vi tri tai trong va
truot tai chdn mai déc. Khi khoang cach tir mép
mai doc dén vi tri tai trong AB ting co cau truot
co su thay ddi thu hep & dinh va chan mai déc,
tai trong hinh bang ltc ndy nim ngoai viing pha
hoai ctia mai déc.

Két qua ciing cho thdy, v6i goc nghiéng
mai doc B cho trude khi hé sb ¢/yB cang ting
twong tng véi khoang cach AB thi hé s6 an toan
FS cang tang, chtng t6 mai déc 6n dinh hon,
tuy nhién néu goc nghiéng mai déc 16n > 75°
thi mai ddc khong dam bao diéu kién 6n dinh
trong diéu kién tu nhién.

Su 6n dinh ctia mai doc tu nhién phu thudc
vao goc nghiéng mai doc B, hé sb ¢/yB va vi tri
clia tai trong hinh bang 1B, do d6 stic chdng cét
ctia dat ¢/yB anh huong dén hé s an toan mai
dbc. Khi xdy dung cac cong trinh véi tai trong
va nén dia chat tuong ty, d¢ mai doc on dinh
can bb tri xa mai dbc tbi thiéu AB > 4B.
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ABSTRACT

This paper investigates the influence of various factors on
the slip mechanism of slopess under strip loading. Numerical
simulation methods - limit equilibrium and finite element
methods, based on the Mohr-Coulomb failure criterion are
used to identify and evaluate factors such as slope angle, load
intensity and distribution, as well as material properties. The
objectives are to better understand the interaction among
these factors and develop optimal design solutions in order
to improve slope stability under complex loading conditions.

To assess the accuracy between the two mentioned methods,
the factor of safety (FS < [FS]sn = 1.2) of the slope is
compared when varying the slope angle f = 30° + 90°, the
ratio ¢/yB (B =2m is the width of the strip load, ¢ = 10 + 35,
y=20kN/m?), and the load position AB = 0 + 5B. Specifically:

e For f = 30°, if ¢/yB > 0.375 at all positions AB, then
FS>[FS]gn; for f=45°, if ¢/yB > 0.625 and AB < 2B or
c/yB > 0.5 and AB > 3B, then FS > [FS]g; and for f=60°,
if ¢/yB > 0.75 and AB > 3B, the slope is stable.

e In cases where = 75° and § = 90°, for all values of ¢/yB
and load positions AB, the factor of safety FS<[FS]z=1.2,
indicating that the slope does not meet stability
conditions under natural conditions. In such scenarios,
reinforcement measures are required to ensure slope
stability.
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