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Tém tit - Bai bao md ta mot quy trinh tinh toan theo TCVN va
moét quy trinh tinh toan duoc dé xuit theo AASHTO — LRFD cho
bai toan phan tich 6n dinh mai déc nén duong, bao gbm danh gia
do 6 6n dinh tong thé cua cac két cau gia cuong 6n dinh. Hai thong
s6 vat lidu quan trong trong tinh toan gdm sirc chdng cit cia vat
lidu ddp va cudng do vt liéu gia cuong (cbt, neo). Két qua so
sanh hé s6 6n dinh gira tinh toan theo TCVN va theo AASHTO
— LRFD dua trén hai phuong phap cin bang giéi han (LEM) va
phuong phap phén tir hitu han (FEM) s& gitip bai toan én dinh mai
déc dat dugce mirc d6 tin cdy va an toan cao cho bai toan 6n dinh
méi dbc nén dudng khi dua vao khai thac van hanh.

Tir khéa - 6n dinh médi doc; AASHTO — LRFD; h¢ s6 6n dinh;
can bang gidi han; phan tu hitu han.

1. Pit véan dé

Hién tuong sut trueot mai déc nén duong xay ra khi
xuat hién sy mét can bang vé luc hay méd men, phat sinh
do trong lugng ban than chinh khéi dit da trén mai déc.
Bai toan vé 6n dinh cta mai déc di duoc khao sat tir
rat 1au. Tuy vay, cho tgi cudi thé ky XX ngudi ta van duing
phuong phap gia dinh mit truot la cung tron va xét trang
thai can bang cua khéi truot (LEM). Dién hinh 1a phuong
phap cua Fellenius, Morgenstern-price va Bishop.
Tuy nhién, trong khoang moét thap ky tré lai day, nguoi ta
da bét ¢au phan tich bai toan nay theo ly thuyét dan hdi -
déo (FEM).

Tiéu chuan thiét ké Viét Nam hién nay vé danh gia on
dinh méi dc nén duong (22TCN 262-2000, 22TCN 171-
1987) thi tinh toén theo cac phuwong phap ¢ dién (phwong
phép tat dinh), tuc 1a cac théng sé dau vao déu la hang sé.
Theo d6, mai dé¢ nén duong dugc xem la 6n dinh khi hé
s6 6n dinh (Koa) 16n hon hé s6 an toan cho phép ([K]). Va
tiy vao phuong phap tinh toan thi hé sé [K] nay la khac
nhau, diéu nay la do mdi phuong phap déu dwoc don gian
héa khi tinh toan. Tuy nhién, tinh chat co 1y caa cc 16p dat
d4 (dung trong (y), strc chdng cit (C,o)) ludn cé sy thay dbi
dudi su tic dong ciia moi truong, dic biét khi ¢6 hién tuong
thAm. Do d6, phuong phap tat dinh 13 khéng thé phan anh
thuc té 1am viéc cua cdng trinh. Vi vay, cac tuyén duong
khi van hanh van thudng xuyén gap cac su ¢ sut trugt do
mét 6n dinh.

Abstract - This report describes a proposed procedure and process
for implementation of TCVN and LFRD for slope stability analysis
applications, including evaluation of overall stability of earth
retaining structures. Two important material parameters in the
calculation include shear strength parameters and the strength of the
reinforced material. The results of the comparison of the stable
score between the calculation according to TCVN and
AASHTO - LRFD based on two methods of limit equilibrium
method (LEM) and finite element method (FEM) will help the
slope stability problem achieve a high level of reliability and
slope stability of the project to put into use and operation.

Key words - slope stability; AASHTO — LRFD; factor of safety;
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Dé c6 co s¢ khoa hoc cho cac van dé trén, tic gia da
tién hanh nghién ctru, xac dinh hé s6 6n dinh caa nén duodng
trong nhiéu trudng hop khac nhau theo hai phuong phap
LEM va FEM va danh gia hé s6 6n dinh mai dc theo tiéu
chuan Viét Nam hién hanh va AASHTO — LRFD. Trong
qua trinh phan tich, tac gia tng dung phan mém Geoslope
cho phwong phap LEM va phan mém Plaxis cho phuong
phép FEM.

2. Phwong phap danh gia én dinh mai déc nén dwong
2.1. Phuong phdp cin bang gidi han (LEM)

Nguyén ly phan manh khéi truot theo phwong phap
LEM da duogc chiing minh la kha hiéu qua trong phan tich
dia ky thuat va van dang duoc sir dung rong réi trong thuc
té. Phuong phap LEM dugc dé xuét tir Fellenius [1], sau d6
duoc nhiéu tac gia khac phat trién nhu Bishop [2], Morgen-
stern-Price [3], Spencer [4]... Méi tac gia dua ra cac
phuong trinh can bang khac nhau chu yéu & viéc xét méi
quan hé gitra cac luc tuong tac gitta cA&¢c manh. Cac buéc
co ban khi sir dung phwong phap LEM phan tich 6n dinh
méi doc la:

Budc 1: V& mot co ché truot tlly y gdbm cac mit truot;

Budc 2: Giai cac phuong trinh can bang tinh vé lyc va
md men cua co ché d6 dé xac dinh cuong d6 huy dong cua
dat hoic céc ngoai lyc;

Budc 3: Kiém tra can bang tinh cta cac co ché khéc va
tim co ché gigi han ung véi luc can bang gidi han.
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Hinh 1. Mat truot gia dinh hinh tru tron
Hé s6 6n dinh cua mai doc duoc danh gia la:
Tong (ng suat tiép (st khang cat) gioi han
Tong ng suat thyc & khoi truot
2.2, Phwong phdp phan tiv hivu han (FEM)

Nho s phét trién nhanh chéng trong ky thuat tinh toan,
céc phuong phap s6 m6i hon nhu FEM dang tré nén phd bién
hon trong linh vuc phan tich 6n dinh mai doc. Phuong phap
FEM la phuong phap c6 thé duoc sir dung dé tinh toan tng
suét, bién dang, ap luc 15 rdng va cac dic tinh khac caa khoi
dat trong qua trinh xdy dung. Lién quan van dé nay, di c6
nhiéu cong b lién quan tGi ly thuyét phan tich 6n dinh mai
déc ma khéng can dén viéc gia dinh mat truot nhu: Lane va
Griffiths [5], Zheng va cong su [6], ... Cac budc co ban khi
sir dung phuong phap FEM dé phan tich 6n dinh mai déc gdm:

Budc 1: Giam théng sé suc chdng cit (C, ¢) dén khi
khbi dét bi phé hoai;

Budc 2: Tinh hé sé 6n dinh FoS;

Budc 3: Sir dung cling véi mot sé cong cu thiét ké tu
ddng xac dinh co ché phé hoai nguy hiém nht.

FoS =

Hinh 2. Mat trueot theo ledi phd‘n i hitu han
Hé s6 6n dinh cua mai déc dwoc danh gia la:

Do bén ban dau
Do bén tai thoi diém pha hoai

Uu diém déng ké nhit ciia phuong phap nay la xét dén
quan hé ing suat bien dang cua dat va loai bo cac gia dinh
dugc 4p dung trong LEM dé thay doi bai toan siéu tinh
thanh bai toan tinh dinh.

2.3. Yéu cdu vé hé sé on dinh trong tinh todn én dinh mdi
doc nén duwong

Viéc tinh toan 6n dinh mai déc nén duong can nhiing
tai liéu sau [7]:

- Mt cat dia chat cong trinh c6 ty I¢ 1/500 — 1/200,
trong d6 khdi dat duoc phén thanh cac phan ti dia chat kém
theo céc tinh chat co 1y dac trung.

- C4c chi tiéu co ly tiéu chudn cua dat da bao gdm: lyc

FoS =

dinh (C), géc ma st trong (¢), khéi lugng thé tich (y), ...
Ngoai ra ty ting truong hop cu thé, con phai thu thap thém
céac so liéu co ban khac nhu: hé sb tham (Ky), thanh phan
hat, quan hé gitra tng suat cat va d6 am cua dat, ...

- Qéc s6 liéu vé dia chit thuy van, thiy van khu vuc,
dia chan khu vuc.

- Tai ligu vé khao sat dja hinh, tu liéu khéc vé hoat dong
dia chat cong trinh khu vuc.

Hinh 3 trinh bay céc truong hop mét 6n dinh mai déc
nén duong dién hinh. O tat ca céc truong hop tinh toan, mai
doc nén duong dugc xem la 6n dinh khi diéu kién sau day
dugc dam bao:

FoS > [K].

- Hé sb [K] tinh toan theo 22TCN171-1987 — Quy trinh
khao sat dia chat cong trinh va thict ke bién phap on dinh neén
duong vung 6 hoat dong truot, sut o duoc lay theo Bang 1 [7].

Ph4 hoai do dao nén duéng phia dudi swran déc\
Méi taluy d4o bi pha hoai "‘\ s o
Treot ndng trén mai taluy dao | 7
Xi bén bé méit mai taluydao_ \

X6i b& mt
gay pha hoai nén dap

[}

| i
Xgi do dong chay |:':|$n £

hodic séng, suoi

~ Cung trrgt sdu

=" 7~ Twrot nén ddp

- Trm;rt nén dap va mai dée tw nhién

= -
__d—.»-"“

'N&n dat tw nhién bi pha hoai

Hinh 3. Cdc truong hop mdt én dinh mdi déc dién hinh
Bing 1. Hé s6 on dinh tiéu chuan [K] theo 22TCN171-1987

Céc dang mét 6n Binh gid kha Phuong
dinh i méi dée nang mat 6n phap’tlnh K]
dinh toan
- Truot tang phu, 1.50
16p bé mat mai doc | M4t én dinh
- X6 1¢bé mat méi dée cuc bo 1.00
- X68i ngam co hoc Mait truot tru | 1.00
- Khoi dat méi déc bi tron xoay va | 1,30 +
dich chuyén theo mfflt truot 1.25
nguyén tac vira truot MAt 6n dinh gay khuc
vira quay (tru.’O't dzit) chung 1.00
- Sut trwot mai doc
N 1.00

- Truot nén

- Heé sé [K] tinh toan theo 22TCN262-2000 — Quy trinh
khao sat thiet ke nén duong 6 t6 dap trén dat yeu khi ap
dung kiém toan 6n dinh mai doc trén nén dat yéu thi [8]:

+ Khi ap dung phuong phap nghiém toan 6n dinh theo
cach phén manh c6 dlen v6i mat truot tron khoét xudng
ving dat yéu thi hé s6 6n dinh [K] = 1.20.

+ Khi ap dung phuong phap Bishop dé nghiém toan 6n
dinh thi hé s6 6n dinh nho nhat [K] = 1.40;

Tiéu chuin AASHTO — LRFD ((Load and Resistance
Factor Demgn) dbi véi bai toan phan tich 6n dinh méi doc
nén duong va céc két cau gia cuong mai doc duoc tham van
bdi cac nha nghién cau 6 MoDOT (Missouri Department of
Transportation) da thiét 1ap cac truong hgp danh gia 6n dinh
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téng’thé dua trén phuong phéap luan theo hé sé tai trong va
i]é s0 strc khang LRFD. Céc truong hop tinh toan va hé so
on dinh tiéu chuan dugc trinh bay & Bang 2 [9].

Bing 2. Hé 56 on dinh tiéu chudn [K] theo AASHTO — LRFD

CacA d?ng Ph’umrlg T;hqng Tham sb
mat on phép tinh | so tinh tinh todn [K]
dinh toan toan !
Ph hi = q?u o
wong phap
) UONS AP |y g 1.00
On dir}h tong ting suat u s _ E s
mai déc I
nén duong PN A
B ) Thi nghiém DS trén cac
dap | Phuong phip | v, U, | may dng Shelby 3+5in | >°
ungsuathiu | — =
higu ? C | use tinh tir trong quan 1.5
Plva AVFAC ’
Stra chita | Phuong phép | v, U, Quy trinh tinh toén
suttrugt | Gng suat hiu | — c ngugc va/ hogc thi 1.25
mai déc hidu @ nghiém DS
. Sy = & or 1.10
Mai doc | Phuong phap s 2 N
tam thoi | tong ung suat V3 2 )
S ==§ 1.15
u 3 u-TV
L Thi nghiém DS trén cac
Or}.déﬁlh Ph s u méu dng Shelby 3<5 in
lr(r}l?l 0c | Fhwrong tph ap |, " | hodc Udc tinh tir tuong 1.00
tmyc | ungsuathi | o & quan Pl va AVFAC :
quocha hiéu ! Tinh todn eid tri &p 1
thap nhanh ! Oa,n gl;a ;‘1 ap lue
nudc 10 rong
L ) Thi nghiém DS trén cac
Ondinh | Phuong phip | v, U, | may §ng Shelby 3+5 in 1.50
trugt mai | &eng suat hiu | — c
déc hisu ¢, Uc tinh tir trong quan 1.25
Plva AVFAC ’
On dinh , Thi nghiém DS trén cac
méi déc 0o E‘r‘f‘gﬁ t"ﬁ;ﬁ YU | mau Gng Shelby 3+51in | |
ket cau. g hicu @, C | hodc Uéc tinh tir tuong ’
tuong chiin ¢ quan Pl va AVFAC
. Tuy
Pong dat | TPUOnePhAp | sng | Ty truomg hop 1.10
tinh hop

2.4. Mé hinh hinh hoc ciia mdi doc

Nén duong dip cao thudc du &n tai khu céng nghiép
Nhan Co, tinh Bik Nong, Viét Nam. Cong trinh hoan cong
vao thang 2/2020, chin ngang ving tu thity rong lon dang
“mang”, c¢o luu vuc khoang 14ha. Vao ngay 4/4/2020 da
xay ra sut truot v6i chidu dai ving truot khoang 150m,
chiéu rong 70m, cao 40m [10].

Hinh 4. Toan canh khu vuc sut truot
Dua trén céc dit liéu khao sat dia hinh, dia chét, dia chat

thiy van duoc trién khai ngay sau khi xay ra sut truot, thiét
ké mit cat ngang mai doc nén duwong méi duoc thé hién &
Hinh 4.

The seepage flow is in accordance with the surveys
on April 27th, 2020

The slope coefficient
of1:2.00

Chimney drains

A2 K90

Concrete slab

Retaining wall

D2

Hinh 5. Mdt cdt ngang dai dién mdi déc nén dwong

2.5. Tinh chit co ly vit liéu

Qua khao sat danh gia so b, dia chat tuyén cha yéu la
cac 16p dét dap trén nén da bazan phong hoa, nut né, vo
tang, mau den, d6 cang cap d6 4+7 (I6p D1, D2). Nham
muc dich xac dinh lai cac chi tiéu lép dat dap phuc vu cong
tdc danh giad nguyén nhan sut truot, tac gia thuc hién lai
cong tac tham do nhu khao sat dia chat (3 16 khoan — Hinh
6) va cdng tac thi nghiém trong phong gém thi nghiém xac
dinh cac chi tiéu co 1y (9 chi tiéu), thi nghiém ¢ két, thi
nghiém cit phang.

Hinh 6. Vi tri 3 16 khoan trén mdt cdt ngang dai dién
_ Cén ctr bdo cdo dia chét cdng trinh ciia doan nén duong
can xtr ly sut truot. Chi ti€u co ly co ban cac I6p dat va vat
liéu gia c6 duoc thé hién ¢ Bang 3, 4 [11].
Bing 3. Théng s6 vé vt liéu ddip mdi doc nén diong
0, o T v oo 2
Model | [] | MC|MC|MC|MC|LE |LE |MC|MC|MC
Type [-] Dr. | Dr. |UDr.|UDr.| Dr. | Dr. | Dr. | Dr. | Dr.
KN/m?®|17.87(17.87(17.10117.22/18.8022.80|18.00|18.74| 18.74
19.50|19.37|19.37

Yunsat

Y | KN/m®|18.94|18.94(19.0018.92 - -

K: | m/day | 0.09 | 0.09 |0.86|0.86| - - 18640/ 0.09 | 0.09
E | kN/m? |5.0E4|5.0E4|1700|1600[L.1E42.1E45000(5.5E4(5.5E4
v [1 |0.35|0.35(0.30|0.30|0.25|0.25|0.200.35| 0.35
C | kN/m?|140.0| 36.0 |6.37|6.08| - - | 0.00148.0 40.0
[0) ° |38.45|24.4 16.4818.68 - - |30.00141.67/36.73
v ° 545| 0 010 - - 0 [700]|6.73
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Bdng 4. Thong 56 vé két cdu gia cuong én dinh
Ky higu Pon vi Twong chin |  Tam BT
Model [-] LE Elastic
Type [-] Non.
Yunsat kN/m? 25.00
Eret KN/m? 2.9E6 -
v [-1 0.2 0.2
EA kN/m - 3.00E6
El kNm2/m 2.25E4
D m - 0.3
w kN/m/m - 8.4

2.6. Cic diéu kign bién bai toan
2.6.1. Diéu kién muc niroc
Can ctr hd so thiét ké xay dung cong trinh thi [11]:
o Muyrc nuée thiét ké (P = 1%) (MNLTK) = +621.68m
o Muyc nuée chét (MNC) = +610.00m
2.6.2. Tinh todn quy doi tdi trong xe

Tai trong xe dugc quy ddi twong duong thanh 16p dét
dap tinh cho thanh phan xe ¢4 tai trong nang nhat theo thiét
ké, trinh bay & Bang 5.

Bing 5. Bing tong hop quy doi tdi trong xe

G - Trong luong 1 xe (chon xe ning nhét), Tan 50

n - S6 xe t6i da c6 thé xép duoc trén bé rong mit duong 2

g - Dung trong trung binh cua két cdu 4o duong, T/m3| 2.5

| - Pham vi phén b cua tai trong xe theo huéng doc, m 6.6

b - Khoang céch ngang gitra tim banh xe, m 1.8
d - Khoang cach ngang téi thiéu gitra cac xe, m 1.3
B - Bé rong phan bb ngang caa cac xe, m 6.9
Chidu day l¢p dit twong duong quy ddi, m
=G 0.88
7Bl

2.6.3. H¢ s6 on dinh tiéu chuan

Theo tiéu chuan AASHTO — LFRD [9] thi hé 56 6n dinh
tieu chuan [K] = 1.00 (Cac chi tiéu suc chong cat dat dap
giam 1.25 lan gia tri).

Theo tiéu chuan 22TCN171-1987 [7] thi h¢ s6 on dinh
tiéu chuan [K] = 1.25.
2.6.4. Trueong hop kiém tra

Theo giai phap dé xuét i Iy on dinh thim va én dinh
sut truot taluy nén duong dap, tinh toan kiém tra 6n dinh
mai doc, trong chan mai ta luy khi cong trinh dua vao su
dung. Tién hanh tinh toén kiém tra cho 2 treong hop:

Truong hop 1 (TH1): Truong hop lam viée trong diéu
kién myuc nugc phia ho la muc nuée thiét ké (+621.68);
muc nudc ngam theo s liéu khao sat ngay 27/4/2020.

Truong hop 2 (TH2): Truong hop lam viéc trong diéu
ki¢n muc nuoc phia ho 1a myc nude chét (+610.00); muc
nudc ngam theo s liéu khao sat ngay 27/4/2020.

3. Ap dung tinh toan
3.1. Két qud bai todn theo phwong phép LEM

Phuong phép LEM dugc 1p trinh theo c&c phan mém
va thuong mai hdéa maot cach rong rédi. Phan mém dién hinh

cho phuong phap nay phai ké dén Geoslope. Trong noi
dung bai bao, tac gia sir dung m6 dun Slope/W va phuong
phap Morgenstern-Price trong tinh 6n dinh mai doc.

3.1.1. Theo diéu kién tinh toan AASHTO — LRFD

o Truwong hop 1

Norgenstern-Price Method

T s MNLTK
L v 44k

Elevation

=
o F = » 2 o E © ) ® 3 =3 1w =

Hinh 7. Két qud phén tich én dinh mdi déc nén duong theo
phitong phip LEM (FoS = 1.107) - (LRFD - TH1)
o Truong hop 2

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

\/
= —
Z
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~
\ ~
~
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=
=}
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L -
et kTN -
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™

o o KEOEH

a8 8 & B @

Elevation
T

W& 4 B8 & o
T

Distance

Hinh 8. Két qud phan tich én dinh mdi déc nén dwong theo
phitong phap LEM (FoS = 1.082) - (LRFD - TH2)

3.1.2. Theo diéu kién tinh toan 22TCN171-1987
o Truwong hop 1

Elewation

§ 8 & o & om w5 w m
T

®

@ I -« @ [ F] ) P 8 1w ) "o @
Distance.

Hinh 9. Két qua phan tich én dinh mdi doc nén diong theo
phuong phap LEM (FoS = 1.417) - (TCVN - TH1)
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o Truong hop 2

Slice 1- Morgenstern-Price Method

e 4
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Bo¥ 5 & 8
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Hinh 10. Két qud phdn tich én dinh mdi déc nén duong theo
phwong phap LEM (FoS = 1.383) - (TCVN - TH2)

Két qua phan tich 6n dinh mai dbc theo 2 diéu kién tinh
AASHTO — LRFD va TCVN bing phuong phap cin bing
giéi han (LEM) dya trén phan mém Geoslope cho két qua
dam bao yéu cau 6n dinh (Koed > [K]). Trong dé:

Theo AASHTO-LFRD thi: - TH1: FoS=1.107
- TH2: FoS = 1.082
- TH1: FoS = 1.417
- TH2: FoS = 1.383
3.2. Két qud bai todn theo phwong phap FEM

Theo 22TCN171-1987 thi:

Phan mém Plaxis 1a san pham cua Dai hoc cong nghé
Delf — Ha Lan va duoc cdng ty Plaxis BV phét trién theo
cac chu dé riéng, dugc viét dya trén phuong phap FEM dé
phan tich bién dang, chuyén vi, ndi luc, tng suat cho cac
bai todn dia ky thuat. Trong noi dung bai béo tac gia sir
dung mo dun Plaxis 2D giai quyét c4c bai toan phan tich
bién dang va 6n dinh mai déc nén duong.

3.2.1. Theo dieu kién tinh todn AASHTO — LRFD

o Truwong hop 1

~10000 5000 00 5000 100.00 150,00

/ FoS =1.063

MNLT

IVAT GAT NGANG 3 - LRFD - TH1

by

05112120

Hinh 11. Két qua phan tich 6n dinh mdi déc nén dwong theo
phitong phap FEM (FoS = 1.063) - (LRFD - TH1)

e Truong hop 2

~100.00 5000 ago 50,00, 10000 15900

/ FoS = 1.055

IWAT GAT NGANG 3 - LRFD - TH2

[Paxis -

[—— 0812:20

Hinh 12. Két qua phan tich 6n dinh mdi déc nén dwong theo
phiong phip FEM (FoS = 1.055) - (LRFD — TH2)

3.2.2. Theo diéu kién tinh toan 22TCN171-1987
e Truwong hop 1

-100.00 5000 aga 50,00, 10000 15900

/ FoS = 1.295

MNLT

AT GAT NGANG 3- TOVN - TH1

PLAXIS B

0812:20

Hinh 13. Két qua phén tich 6n dinh mdi déc nén dwong theo
phuwong phap FEM (FoS = 1.295) - (TCVN — TH1)

o Truwong hop 2

~100.00 5000 oo 50,00, 10000 15900

FoS =1.277
.

Total displacements (o)
Exireme Lioh 140,42 m

IAT GAT NGANG 3 - TOVN - TH2

[Paxis -

- 0812:20

Hinh 14. Két qua phén tich 6n dinh mdi déc nén dwong theo
phuong phdp FEM (FoS = 1.277) - (TCVN — TH2)

Két qua phan tich 6n dinh méi dbc theo 2 diéu kién tinh
AASHTO-LRFD va TCVN bang phuong phap phan tir hitu
han (FEM) dua trén phian mém Plaxis cho két qua dam bao
yéu cau 6n dinh (FoS > [K]). Trong do:
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Theo AASHTO-LFRD thi: - TH1: FoS=1.063
- TH2: FoS = 1.055
- TH1: FoS = 1.295

- TH2: FoS = 1.277

Theo 22TCN171-1987 thi:

4. Két qua va thao luan

Dua vao két qua tinh 6n dinh mai déc nén duong trén
hai phan mém Geoslope va Plaxis d6i véi bai toan tinh on
dinh nén dudng dép cao thuoc du an tai khu cong nghiép
Nhan Co, tinh ik Nong, Viét Nam theo hai phwong phép
LEM (tinh toan bang phian mém Geoslope) va FEM (tinh
toan bang phan mém Plaxis) duoc trinh bay ¢ Bang 5 va
Bang 6.

Bing 6. S0 sdnh két qua tinh todn én dinh theo diéu kién tinh

toan AASHTO-LRFD ([K] = 1.00)
Truong . Chénh AK
hop Geoslope | Plaxis léch (%) [K] (%)
1 1.107 1.063 4.02 8.2+
1.00
2 1.082 1.055 2.48 10.7

Bing 7. S0 sénh két qua tinh todn én dinh theo diéu kign tinh
toan 22TCN171-1987 (/K] = 1.25)

Truong . Chénh AK
hgp | Geostope | Plaxis | 5 Fe | KD | g
1 1.417 1.295 9.42 L5 10.7+

2 1.383 1.277 9.16 ' 13.4

Ghi chi: AK - chénh léch giita hé s6 on dinh tinh todn va hé s6
on dinh tiéu chuan theo phwong phap LEM.

Qua céc két qua so sanh & Bang 6, 7 cho thiy cac truong
hop tinh theo phwong phéap tinh to4an FEM cho hé sé 6n
dinh nho hon so vai theo phuong phap LEM (két qua chénh
léch khodng qua 10%).

Ngoai ra, két qua tinh toan 6n dinh theo diéu kién tinh
toan 22TCN171-1987 thi gia tri chénh lach AK 16n hon két
qua tinh to&n én dinh theo diéu kién tinh toan AASHTO-
LRFD (két qua chénh léch khoang 2.5%).

5. Két luan

Théng Nqua viéc nghién ciu cac Iy thuyét tinh toan,
két hop vai viéc tng dung cac phan mém dé tinh toan hé
s6 6n dinh mai dc nén duong theo hai phuong phap LEM
va FEM, tac gia rat ra mot sé két luan nhu sau:

1. Mic du dugc xay dung trén hai ly thuyét tinh khéac
nhau, lich sir ra doi khac nhau nhung két qua tinh 6n dinh
bang phwong phap gia dinh mit truot (LEM — mat truot
hinh try tron, phan tich on dinh bing cong thic
Morgenstern-Price, st dung phan mém Geoslope) va
phuong phap phan tich tng suét-bién dang ciia moi truong
dan hoi- déo (FEM — img dung phuong phap phan tir hitu

han, sir dung chuong trinh Plaxis) trong cac truong hop da
nghién ctru co ban 1a nhu nhau (két qua chénh léch khong
qua 10%).

2. Qua cac két qua da nghién ciru cho thay cac truong
hop tinh theo phuong phap tinh todn FEM béng phan mém
Plaxis cho hé sb 6n dinh nho hon so v6i theo phuong phéap
LEM khi tinh bang phan mém Geoslope. Do do, néu st
dung theo phuong phap FEM bang phan mém Plaxis dé
tinh toan va danh gia 6n dinh theo hé sb n dinh tiéu chun
thi s& thién vé an toan.

3. So sénh két qua tinh toan 6n dinh theo diéu kién tinh
toan AASHTO — LRFD va tinh toan 22TCN171-1987 cho
két qua dam bao yéu cu 6n dinh (FoS > [K]). Tuy nhién,
gia tri chénh léch AK thi két qua tinh todn 6n dinh theo diu
kién tinh toan AASHTO-LRFD nho hon diéu kién tinh toan
22TCN171-1987. Pay la co so dé thiét ké can nhic lya
chon mirc d6 vuot qua so véi hé s6 6n dinh tiéu chuan khi
tinh toan theo AASHTO-LRFD hoac 22TCN171-1987.

Tur cac két luan trén, trong pham vi nghién ctiu, nhém tac
gia kién nghi: Khi phan tich 6n dinh mai déc néi chung va
méi doc nén dwong nai riéng co thé sir dung mot trong hai
phuong phép tinh d3 néu ma van dam bao sy chinh xéc (diéu
nay s& gitp cac don vi tham tra, chi dau tu c6 co sé xét duyét
phuong an tinh toan ciia cac don vi tur van thiét ké).

TAI LIEU THAM KHAO

[1] Fellenius W. (1936), Calculation of the stability of earth dams, In
proceeding of the 2nd congress on large dams, Washington, D.C.,
Vol. 4, U.S. Government Printing Office, pp. 445-459.

[2] Bishop A.W. (1955), The use of the slip circle in the stability
analysis of slope, Geotechnique, Vol. 5(1), pp. 7-17.

[3] Morgenstern N.R. and Price V.E. (1965), The analysis of the stabiity
of general slip surface, Geotechnique 15(1), pp. 79-93.

[4] Spencer A. (1967), A method of analysis of the stability of
embankments assuming parallel interslice forces, Geotechnique,
Vol.17(1),pp. 11-26.

[5] Griffiths D.V. and Lane P.A. (1999), Slope stability analysis by
finite elements, Geotechnique, VVol.49(3), pp. 387-403.

[6] Zhang K., Shi J. and Yin Z. (2010), Stability analysis of channel
slope based on FEM strength reduction, Proceedings of the
Twentieth International Offshore and Polar Engineering
Conference, pp.757-762.

[7] Tiéu chuin 22TCN 171-87: Quy trinh khdo sat dia chét cong trinh va
thiét k& bién phap 6n dinh nén duong viing c6 hoat dong truot, sut, 16.

[8] Tiéu chuan 22TCN 262-2000: Quy trinh khdo sat thiét ké nén duong
6 6 trén nén dat yéu.

[9] Tiéu chuin My — American Association of State Highway and
Transportation Officials (AASHTO) (2012), LRFD Bridge Design
Specifications, 6th ed., AASHTO, Washington, DC.

[10] Béo céo so bg sut trugt alumin Nhan Co — Hang muc: Sut trugt mai
taluy 16 3, thang 5/2020.

[11] Bao cdo khéo sat dia chét sut trwot alumin Nhan Co — Hang muc:
Sut trugt mai taluy 16 3, LAS-XD425, thang 5/2020.



