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Comparative analysis of numerical method and limit equilibrium method
for stability of high fill slope in an airport

WANG Meng
(East China Architectural Design & Research Institute Co., Ltd., Shanghai 200011, China)

Abstract: The high fill slope of an airport in Yunnan has the characteristics of large topographic fluctuation of in-situ
foundation and bedrock, wide distribution of red clay layer and large thickness. The maximum filling thickness is about
70 m and the maximum in difference vertical height is about 46 m. In this paper, the stability of high fill slope was
calculated and analyzed by different numerical methods, and compared with the calculation results of traditional limit
equilibrium method. The results show that the initial in-situ stress of in-situ foundation and filling and other construction
processes have a significant impact on the stability analysis results of numerical method. For the high fill slope, the
numerical method can better reflect the actual stress field characteristics of the slope, which proves that it is very
necessary to adopt the numerical method for the stability check of the complex high fill slope. In the limit equilibrium
method, there is a relatively consistent relationship between the relative safety factors of each algorithm: Fellenious
method << simplified Janbu method << simplified Bishop method = Morgenstern-Price method =~ Sarma method. The
safety factor obtained by the limit equilibrium method is close to the stress analysis method (SAM), and the difference is
less than 5%. But it is significantly greater than the strength reduction method (SRM), about 1.08-1.22 times of the
former. The sliding surface obtained from the incremental cloud map of shear strain in the strength reduction method is
basically consistent with the position of the critical circular sliding surface obtained by the limit equilibrium method and
the stress limit equilibrium method.
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Fig. 1 Typical section of high fill slope

13 TESH¥
WHE g ekl, K TLREEE T ESHHUE I
F£ 1R, KLFEFHIGL IO IR Dss IRE




BT FH. NI T I3RS E P BUEE AR R Xt LE 2 i 67

AFLNE, PHRIHRZ N 1.8x10' m?, K
59-LJFF 1.8~8.9 m, “FIJE[E 6.48 m. i il
WG E PEAPTRE AL BRI HIRHUAT, Fx R
b BE R 55 R AT M R AL B, AR 0 3 AR e s
DIAFE, AE T ANEFERTT . AL, i
WA NTATHSEEI T, 0 b R A B TR A R A
59 1 XA A A i R A i 3 S AT IUE, 3
TR L 3 R S B B R P AT AT 2K
14 BESHHEE

HurSE o trorism Rz, HTikeIE
BT A Ny 7 i (SAMD FH 58 B 3 ik
(SRM) PET5ih . ASCREGIXMITTiR, X
BT IAAE VI

R A3 Hri (SAM) & DA BRITML A1 73 B
S, X AR T, AT R B T AR
WOLHBEAT 35 15, BRI 45 298 A2 3 Bl i b 44k
BARBRE L A AT DL, S5 A AR T 1
SE IR SE R B SRR AAR b, AR
VIRES L e b VAU SERB U R E i et N VA R VA
At oL, HAt S REA 230 LR L AR A
S PERR A, DRI A2 3 A € P 0 #r v — RN
BRETTE . % G T AR G PR T 3% v 2 8] 7
fi i A AR e 2% A1, [R] I AT DAASE UL SR 3 T T
Fe, A58 I H LI N A3 0 A, HL RS E
PE> el R A B

I A R I6 40 B K a2 3 K 43 A% B T IR T
FHITTT AR S, AR R AT R
AR, 5T RS T &4, 44
BIRTTR S E AR, T SBR[ AT
N7, 19 ATRERIPUBY SR, AT E HIE I
TRV BT RN 2 A RSl w A R e L
y\j:

FS= %SS; (1)
A S RIS IPIET /) Sm RIREBEA
HEATPSE NN G

SREEHTIRE (SRM) A B e i sl %
Va L AT EAE B S S e, 8 AN
FeAR LA AR BT BT 15k g S 4, ik Bk
BRBH AOIR A5 Dy ik, AT 75 281 30 D o B iy 2% 22 4
RE, IR LABY AR I B A o AT XA T R T
BN, ZE A/ H T KREFAFEE IR
PRVF,  FRAE T2 A B IE B e % 1 i 3 e e
PISHE R VR — . BiZkEE R AR
IO E S A, TS U AR R D) K AL RS
AR S A S br TR R 4,

TEASCH, BT XMFEUE ST 1, 5 5
% H Geostudio 1 Plaxis 2D % ft:, W7 Tf% b gAY
I AT R R M AT, I 5 AR G R AR B SF
Pt g R AT

®1 TEIWFSYH

Table 1 Soil mechanical parameters

e JES N B RAREE MR RE/ RBRE RACIRE
MPa (kN/m3)  (KN/m3)  BE3R Ji/kPa A BEHE A (9 BEIR JuIkPa 1A EEHE £1(9)

BIETTRLS 10 0.30 22.0 23.0 5 35 4 33.0

D1 B L 3 0.30 19.0 195 20 10 15 8.0

Oz 31+ 4 0.30 19.5 20.0 15 20 12 16.0

@2 Wi+ 6 0.40 185 19.0 35 12 28 9.0
@a1 IRELF+ 7 0.40 185 19.0 45 13 40 12.0
@2 WAL+ 6 0.40 185 19.0 35 15 28 12.0
@3 IRELF+ 3 0.40 18.0 185 15 7 12 55
G4t 8 0.40 185 19.0 45 15 36 12.0

Gr2 4%+ 8 0.40 18.0 185 40 12 31 10.0
@2 W Fi %+ 6 0.40 19.0 195 35 15 28 12.0

)2 58 AL 1 = R A — 0.25 215 — 45 25 — —
Bs1 M RILA = KA — 0.20 25.0 — 165 35 — —
Bs2 R =K H — 0.20 255 — 200 39 — —
O3 A A = — 0.25 215 — 45 25 — —
(O ASr — 0.20 26.0 — 210 41 — —
TR A 5 10 0.30 18.5 19.0 20 20 16 16.0
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Fig. 2 Results of limit equilibrium method for each section
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Table 2 Results of M3 profile by limit equilibrium method
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Fig. 3 Critical sliding surface obtained from different
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