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Shaking table tests on double-row anti-slide piles of slopes under earthquakes
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Abstract: A large shaking table test is performed to study the seismic performance of a slope with double-row anti-slide piles
triggered by seismic load. Different dynamic response characteristics and failure mechanisms are studied by comparing the
failure processes of a pile-anchor mixed support system and a single pile support system. The tests show that shear failure first
occurs at the slope toe under a pile-anchor mixed support. As the horizontal acceleration increases, tension crack starts to
develop at the top of the slope. The overall failure of the slope occurs when a global failure surface is formed, connecting the
shear failure at the toe and tension crack at the top. However, tension cracks first appear at the slope top under the single pile
support conditions. These cracks extend towards the slope toe as the acceleration increases and eventually lead to the overall
slope failure. The experimental observations and data demonstrate that the seismic performance of the former is better than that
of the latter. The slope failure is the result of the combined effect of tension and shear. This experimental study has laid a solid
foundation for the seismic design of anti-slide piles.
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Table 1 Main similarity constant of model
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Fig. 1 Schematic diagram of slope model test
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Fig. 2 Model slope before experiment
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Table3 Physical-mechanical parameters of model slope
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Fig. 3 Layout of acceleration and displacement sensors in slope

surface

Fig. 4 Layout of acceleration and displacement sensors in slope

surface
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Fig. 5 Input horizontal seismic acceleration-time curve
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Fig. 6 Failure state on top of slope at no-bolting side after
earthquake (0.4g)
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Fig. 7 Failure state on top of slope at bolting side after
earthquake (0.6g)
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Fig. 11 Final failure state of the slope after earthquake in side
view (1.0g)
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Fig. 12 Final failure state of slope after earthquake in front view
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Fig. 13 Sliding bed after pulling piles (1.0g)
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Fig. 14 Horizontal acceleration response at monitoring points at no

bolting side
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Table 5 Acceleration amplification at key points under different

conditions
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Fig. 17 Displacement peak values at monitoring points (at no-
bolting side)
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side)

K PRSP AAT R & I AR RS R 0 R
BRI 19, 200 FUBORIL, ARSI EECHiH
SN SRR N Bt TR ARG AL B 14.2%~
42.3%, i RENS W G LA BT M RE

- HBREAE N RGO A SZ 4 4k 3 & i BT 685
30 BT S
25 L ——0.2g %[
Bl L — . om
R .///‘\. —— 0.4g W Jf]
g 15 /_/4\‘ —0.6g %]
Z 10 —x—0.8g%LJ]
o A e e — - 0.9g%U1i
s 0 — % - —— , == 1.0gWi]
sLoA B c D
WeW g5 A7 B

19 M = RIHHEXLF (TTHEA)

Fig. 19 Displacement accumulated values at monitoring points (at
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