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In situ direct shear tests on the large-scale accumulation body
and three-dimensional stability analysis of the slope

YANG Ji-hong'* ,DONG Jin-yu'"*,LIU Han-dong’ ,HUANG Zhi-quan®,JIANG Tong’
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niversity of Water Conservancy and Hydroelectric Power ,Zhengzhou 450011, China)

Abstract ; Took the large-scale accumulation slope of a hydropower station as an example, in situ direct shear tests
were conducted. The results show that partial oversized grains of the sample are broken,which result in abrupt change
of shear displacement and shear stress. Gurgitation difference of shear surface in the accumulation body is greater than
that of the interface between overburden layer and bedrock. Direct shear test curves of accumulation body show that ac-
cumulation body become in plastic yield state while the maximum shear stress is obtained. Stress decrease of the inter-
face occurres after the curve reaches to the peak ,which show that the interface with the character of strain softening.
Shear strength of the interface is significantly lower than that of the deposits. The finite difference and strength reduc-
tion methods were adopted to analyze the stability of the accumulation slope under natural , reservoir filling as well as
reservoir filling and seismic conditions. And three dimensional shapes of potential unstable body under different condi-
tions were put forward.

Key words : accumulation body slope ;in situ direct shear test ; three-dimensional stability analysis ; interface between o-

verburden layer and bedrock ; potential sliding surface ; strength-reduction method
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Fig. 1  Geomorphic features of deposits slope
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Fig. 3 The principle of in situ direct shear test

2.2 RESHE

R T WIS HERRA 4 ) 0T 4 8 L 5 R R AIE (B BT R
FEREPE AR & AR 1L W S . 7EHERRATS BRI
Gl VLA BT P ERFAR KPD3 Al KPD4

TEF-Aii KPD3 Fil KPD4 LA E T 4 4 H 37k
55, or WAL F KPD3 Al 35 ~ 40 m HE R,
KPD3 {30 97 m LS FL ik . KPD4 F 4 46 ~50 m
HeBUA P KPD4 A5 AH 60 m FLE FLiniib (181 4) o
2.3 HUFAIIRIE

(1) 328 o 0P P 9 a5 b BT 42 8T
MR PUEIREG TR 2SR TEVURZ
— . TR B O & A YT e R AR AR



394 # A

e #® 2010 445 35 %

4 SR e s~ A
Fig. 4 Plane arrangement chart of experimental sites
1— 35 SR (e — BLRTEAL ) s 2—3ERUAR sl 30

NI B R ORI IR, (KP4 T 7 [0 5 SR Y
D15 1) —BOF RS P Sl Ak . FEBT 1 & IR
B 3 ~5 cm BIYI4E B AR T, Sl BT )
&2 em iy, AR B SE 5 ) & 510 L AR R R
BB AR TR S KRS

2) Byl se B, 1% 181 3 s 58 U B i
BREG , orRIN 2 A 2, TR R AU )
17645 , G AT Ik B AR AR E 5, A8 7K
B [ 733 R APFHEE TR BT U)o (e8I iR
UKL U GEA S S N NENA S I NG S N N NA WAk
BatEAERI RS, BT R TR
Tﬁi&,#E?ﬂﬂiﬁﬂﬁﬂﬁﬁﬁiﬁﬁuﬁ?@?wﬁ o

7 /MPa

u / mm
(a) HERUAA I (KPD3)

0.6

0.5 =0.8 MPa
& 0.4
=03 0=0.6 MPa
~ o =0.4 MPa
“

02 o =0.2 MPa

0.1

0 3 6 9 12 15 18
u / mm
() HERA B (KPD4)

2.4 ABERSH

TEIRER I e o A BT VIR A BRER” LR, &
VIR RAL o 3Kk i T I HE R A A7 A2 3
KA RURL, QR LE URLAS 42 T 5T U i L, 5547
WNGEIS I BE UKL , 7525 8] L B R, R, 5
BTUIE AR S P (9°F B SS T, T S'S”
Wilo FESY YIS AR, SEBRBT VI S"S" L o Uk 4 oY
W ARG 1 Ak 5 A R T LSS 11 BRER ™ AR 1)
JIHYFRAE I 6 R

5 SERA P EY by

Fig.5 Shear surface of deposits
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Table 1 Shear strength parameters and material compositions of deposits
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