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Study of model test on stability of colluvial slopes

YUAN Cong-hua, WU Zhen-jun

(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: The stability of colluvial slopes in high-altitude mountain areas, three rivers sources regions, northwestern Yunnan is one
of the main problems in road construction. Model test is one of the most effective means for investigating the factors for the slope
stability. Based on the theory of similarity and the definition of safety factor of the slope, a range of tools are used to transform the
model test materials to reach the strength similarity requirements. A series of model tests were carried out, which reproduced the real
conditions for the failure of colluvial slope. The model test results can give references for geotechnical designers and researchers. The
slope angle when the slope fails increases by about 42%-100%, the cohesion increases by about 50%-120%, the internal friction angle
increases by about 6%-8% when model test material changes from loose state to more dense state. The results show that when
material density increases the strength increases and the slope stability increases; thus slope angle also significantly increases when
slope fails. When water content of the material increases and the material is nearly saturated under rainfull, the cohesion decreases by
about 70% and the internal friction angle decreases by about 7%. It is indicated that the material softening by infiltration is the most
fundamental factor for the stability of colluvial slope.

Key words: colluvial slope; model test; dense state; softening; strength degradation

1 8 = WK, AREREIE LUK BRAS R —
JBAE 30° ~45° Z 8] o R4 D XA A IEA LURE A
R VIS TR G i, hT A E, B e 2N, M s A L%
HYE HIBAERZER LA R FigrE, PR T FEMBRMEBUE B T AR 5 R AR K
I HRAA BRI R R, ARSI BBRUA, SRR RL RS K.
S, ISR D2 SR T35 T 7 TS B PR B AR IXEE LR O T RA ORI, AR QAR
o IXPHIARALEAR BB DRI R 22 UMK s AR TRGEIRE, AR BURE, H
I AR AR EAN ], RIS B 220 AEARIKIA SRS IR Clnai i 25 1F) h, 350

Wk H 1 2012-08-01
FETH: ER ARREEREE Y (N0.40802077); 2 M4 ACIIIE T R H % Bh (No.2011(D)11-b).
HfEF RN ZAE, B, 1961 E4E, AR, EIBFSCH, BRI TAE . E-mail: ych_yts@126.com



122 Fe) +

PI & 2013 4

WRAARIG, TWIRARE R, IR AR EAR
B, At

TENHRERIT, 2ol IX R A B, K
Z RSN WUIRER BRI . RO,
ARSI e BRI TR AR IR ST BO) T
12, Dyt U SEREE K B AR AT R R E R R
IR e e B

TE R FUEPY BIER R A p, =11 CGRINT,
BVETL, L) JFRRY], XA MR i
1B5)), AR SR IO A KA SR AR
PO BT ERHT B A AR ORI L], LA R
AR AR S 1 50 1S A S5 B A A 3 7 A
T B 2 e AR PRI RS, IR I TR) 9 BRI
Lo DASBARY) O T AR AR e M 448 — 0 2 i
AT R 2 TR 2 o IXEELI RN 3
MR TBAAT R AT S v 2R OK, TR U2tk
SEMPECAK, A IIRUAE B K, TR IR
TR DL DXk AT BB D T TR AR
PR PRI RE M R 3R, A AT TR e T

2 BRI B vE s S 5

2.1 BIENRIARPIE H

AR A () BRI G 5 B BARAL, DA A
BRI IR TR i 2 S5 1A AH AL B o T
T 2RSS, BRSSP
FE. B ARES JU R B R R 4 —
AL, EEREARI TR SR SR TR S
T3 IS0 AR B . AESE B R, A A
SR I 05 A2 P 5 A AR R AR IR A 11, LR AT
BRI 5 2 3 LR AR AL

FRAEARCL R B, ARSI IR GG W3l 2 F1 AR AR
FH

C.=C; C,=1; C, =1 (D

A C U EG C, AU 4
C, NWEEBMILE G C, R AL H 4.

B GE (KX & X8 4 2mX1mX0.6
m, IIGRAECAN SR 10~50 m, BN KA
20~100 m, H{C, =10~50, M YAz RE S B
T A — M (0 20 )5 B R B KR o AR RR R
IR Bt ly 10~50, 17 P9 BERESH o TR &
IAHALH HCh 1.

R 203 2 4 R X
- Wcosytang N cL

Wsiny Wsiny

K (2

s WA E R w ABIRTEMA: LA
TR RE s v o 2T AR R ER I3 R0 N BB £
WL (2) WA, B b e A R A AL
oA 1o
22 MBENRRK TR

=W REARRRE T 6wl (0 RS, 5y i
LA eI, WE L Fos. Ed, o A s
fs BB AT R (T sl i 5 A H
SRIBEREMIIE s H A R i s LKy
WG v shiE .

K1 AR rEE
Figl Sketch of model

R AE R RE S A7 WU Ak B, A /D A AR AE
EE Ry 0 LT AN, 00 BV AV e e o, 9k
INEETRA LRI P BE 1) JEE 4

W, Bk, S SE TR EOE Y
TAd, R BB RL T R R AL, o S )
AR FEAT AR . SR Bl =N EY
PR LA K R A3 s 2 T 5 5 2 B0 43 W 4 R ]
A, BIAWEAT AR ¢ fHZh 10~80 kPa, ¢ fHZ N
27° ~35° , DAIBTAURPRL 24 o {20 0.5~5.0kPa,
o fHR 27° ~35° , A RS WA L BRI T AR ViR
FERDL

BP0 2 e h 2 WK 20 4 TR EIA
FIM BRI, TR R 2 o MR AR
TP LA AL RS £, AR A B D BR R ALALL I 3
IR B A TG 1

138 TTTT T
< 80 d1o:0.003 mm™ |
< 70 d3=0.037 mm:
ﬁ 60 q d5=0.458 mm_|
H\ﬂ 50 dep=1.986 mm__|
40 ha U111
& 30 ||
® 20 N
i3 s

100 10 1 0.1 001  0.001
RiiE/mm

B2 FARAAORHRIORL AT R 2R

Fig2 Gradation curve of material



W1

AR SRR AR E PERE R IR 5T

123

IR ZARE 45 TR, A ARV RN 25 DR 0]
TR A RO, S THRRI
FABUARTE S R 22, 2 Bl HEAT DL il
(1) FEMA R B SRAS  Fafl. RS, B sl (8
D, (2) AFEHE: 50, 75, 100cm. (3)
IR S0 - N5/ M1 S S M b 1/ 8
(4) AFEVIBHSE: 47 1: 0.5 F1 1: 1 Pk @RV
WA, (5) MBUZNERIGRZE: —F2 AT AR
W, SR ARYGE. (6) RREIGKELML: T
BERAR B KR BB R, W& B R 3%
X I RAAR I3 B PR I 5

HREADL 5 T 2% A1 A 70 ABE 0 b} e a3 e vk O
HETRUG R W 25 7 AR R, i A B2 TR
PR AT RIS 2~4 h TR T PR AL, ige
24 h FE YA 48 h B R 3 AR A B AR 4K o BRI /N
IR IR} 1R S AN 7K ke 0 R A 2R e S
AN PR R b A SRR N, AR
Dl PR T ARIA B T

AR TR 3 56 UL A PR R R TE 25 DA K I
SINTRERTH RS S5, PRI AR AE BT A ) P 35 24 152
Pt TSR, TN RO K
RO TE R BRI S BB BRI R A LA

LAERIRPRH L . SKFESE, WX S K
LG ROMIIERS,  ATLUR T AR 260 T A I )
SRS HL

BT A, X B BT AR SRR REAN [ 2 SR
A& AFE IR LB A N s 45

3 AEEESLFAT T AR A R T

31 WEER

H T SR HE AR 15 £ AN [ DA B A RN 454 )
AL —AEAFREIREL, KRG ER R
B RS BRI 3 FIRIRAS T AN [ AR AL
BAATEAS I 3 Fros. Do BRI &R
1T i BRI SR S SR 1.

v

(a) MRS (b) B gk

B3 sAmR
Fig3 Typical failure of the slope model

®1 FHEARELDRE T HRRER

Table 1 Results of slope model tests with different compactness
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Table 3 Results of slope model tests with different compactnesses and under rainfall condition
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