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Surface deformations and failure mechanisms
of deposit slope under seismic excitation

SUN Zhi-liang, KONG Ling-wei, GUO Ai-guo, TIAN Hai
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: Dynamic response of a deposit slope under seismic excitations are very complex, and it is insufficient to evaluate the
seismic stability of slope just by using the single seismic safety factor. Through the large-scale shaking table tests, the influences of
the input seismic wave are investigated on the permanent displacements of slope surface under multiple sequential ground motions,
and the failure mechanisms of deposit slope are analysed. The experimental results show that the vibration type of seismic wave can
result in more permanent displacement than the impact type of one at the same peak acceleration. It is also found that the predominant
frequency of seismic wave has significant effect on permanent displacement. When the peak acceleration of seismic wave reaches
0.2g, the large gravel particles on the deposit slope surface begin to roll. The corresponding permanent displacement of slope surface
begins to accrue, and it increases significantly when the peak acceleration increases from 0.2g to 0.3g. An improved Newmark
approach is used to estimate the permanent displacement of the crest, with assuming that the formulation of the yield acceleration is
geomertric-dependent. It is shown that the permanent displacements of slope surface can be used to evaluate the deposit slope
dynamic stability.
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() El Centro %47 %% [ W 1%

20 1 15 r
— YHD-1 | — YHD-1 ol ¢ — YHD-1
........ YHD-2 10 § <o YHD-2 ' coeee YHD-2
---YHD-3 g ! ---YHD-3 g 5+t ! ---YHD-3
- E 0 £ lii
...... i " = A A
&Jé\ ;g ’Illl [} ‘?3 Sr ::=:|
- ! N
1!*"“""““1'“" bR Lt — E :.i "t Illl "\Z‘ -10 ‘Il:l\ i E{i*gﬁ—il‘g
-30 M!!;'dpw,:,:.-. _________ 15 F owwl o
! ! ! ! —40 1 ML 1 1 1 1 1 1 -20 Il 1 1 1 1 I
12 16 20 24 0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12
) o/ s A /s NI o/ s

B4 HREAERA T RIMEAE (apea=0.8g)

Fig.4 Displacements of slope crest under seismic wave excitation (ape,=0.8g)
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Table 4 Permanent displacements under various loading

(model scale)

T M/ mm
YHD-1 YHD-2  YHD-3 LD-1 LD-2
1 0.00 0.00 0.01 0.00 0.00
2 0.00 0.00 0.03 0.00 0.00
3 0.00 0.00 0.03 0.11 0.00
4 0.06 0.20 0.15 1.00 0.09
5 0.14 0.20 0.18 4.61 220
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Fig.9 Comparisons of predicted permanent displacements with shaking table test measurements(model scale)
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