% 46 K% 2 AR E I IR FROP E L Vol. 46 No. 2
2024 44 A Journal of Civil and Environmental Engineering Apr. 2024

*‘f $£-,;='

-lu "'\.'r.l

DOI: 10. 11835/j. issn. 2096-6717. 2022. 049 ;

o St FUBE KL 4 M S22 45 0530 B i S b 1 &
the 2l 3 BE Y 34 45 WF 58

R B EAR R R

(1. TRAKXRE LRIEZR; ERFBFAREG B R FBESIRHE PO, TR 400045;

2. FRU A FHEEHFR LEARE REREL, TR 400053; 3. Fob Fid TA2H KB A A
g, % & 400013)

# E.X T Bockingham n & 2 , 3 A A EAAE L WIRE E R AR I P REZA T REKI SR
K, BE P IAR AR EARLIGE T AR AW IR AR E R LI RRGZ H 0w
E, BREN AL ABEORTEENER Mk EAFEAN AR RRME, LA LML HAKRT
THHEE EELERMBOER, R EHBAHEREALERBH AR I BEAERN  ZABLD
ERXAAEAETHS @A T — L RE, L Bk & o 3 S0 AR % A K T AR 2 30k @ 0 2 30
A R TR A B e ik B MR Ok hEE 3% K CECIR R LA & M3 K, 12 £ Wenchuan-Wolong i
(0.55g) #= Sin % (0.4g) T S, & S AH hmik AR A BT T I, K& W B R W@ 1838 K, & S5 e
iR B AR A HE S W A B TR AR T SE AR A AL, W R I R B R B R A
KB AR EE RAI ARk & A K

HhESES TU4LTS.1 MR AR SRS A M EHRS :2096-6717(2024)02-0011-12

Shaking table model test study of pile-anchor support system
for bedding rock slope with building pile foundation
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Abstract: Based on Bockingham = theorem, a shaking table model test is carried out for the bedding rock slope
with building pile foundation. Strain value of building pile foundation and the acceleration of the slope top, the
seismic dynamic response of the system is studied base on the presstressed anchor cable. The results indicate
that the strain of the anchor cable changes with the seismic wave, and the strain of the anchor cable reaches the

maximum when the seismic wave reaches the peak, indicating that the upper cable force is larger than the lower.
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When the seismic amplitude increases, the upper anchor cable slips, and the anchoring effect decreases. The
maximum strain of building pile foundation is located at a certain depth below the sliding surface, and the stress
of building pile foundation far away from the slope is greater than that near the slope. The peak accelerations of
slope top increase linearly with the seismic amplitude, but under the condition of Wenchuan-Wolong wave
(0.55g) amplitude and Sin wave (0.4g) amplitude, there is a decreasing tendency among the peak acceleration at
each point. With increase of seismic amplitude, the peak acceleration amplification coefficient of each point
under Wenchuan and Sin earthquake does not change monotonously, but decreases first, and then increases.

Keywords: building pile foundation; bedding rock slope; pile-anchor retaining wall; shaking table; model test
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Table 2 Physical parameters of similar materials
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Fig. 2 Strain-stress curves of aluminum wire
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Fig.3 Mould of pile sheet retaining wall and

building pile foundation
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Fig. 5 Model of building pile foundation
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Fig. 10 Anchor head of prestressed anchor cable
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Fig.7 Top view of test model
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Table 3 Main parameters of vibration table
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Table 4 Loading scheme of seismic wave
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Fig. 15 Broken free segment of prestressed anchor cable
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Fig. 17 Broken building pile foundation
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Fig. 18 Test point number of anchor cable

1E 4% Wenchuan-Wolong i T.I00 R, T /14l &
4 7 7% 38 ik JL - 78 O BRI 2y, I 3l I g g b 0 A
AW G o PR, X AR B W i A Sin % Y 0. 3g
T AR VR Y Sin % (0. 6g) T AR 7Y il SR
Y Sin 3% (0. 7g) T 474387 .

Sin % (0. 3g)/EFH T £ 4 & H H B iy 1y 722 if 7
Mgk DL 19, 56 i 282 Ul 1Y, il TR A R )
BONAE T2 2 00, HEE WAL T T A LA
B HE ST, R R B B BOR s, S AL IR
BF R FHH I X R R AT IS S W, A B R S



16 N N

HRZ AR I A7 B 5, S 3R] — R R A BEAS
B AN — B, A T 5 A T Ak 0 T AR (TR
AT LAGH Jb B AR TE R R B R KA I (N AR R
o3 M TNE DAl BB 32 0 R . 3 E B R B
ARIEER/NRIN LR R > TR, K
TE Sin P AE T, BN SR Z I 45 BRI

BRI B R A BE 3 A AR A R R AR I A R
Ohy HE T A A T AR B R T AE Sin SR A ZS RS %R
IO 728 O A, JFG Dt DR AR A O A T Bl A T
BB AE Sin B A 3] 2% 0T 45 A T AR 1 B2 T BER
[ B A5 Sin 5 V8 R W PR 500 2018 52 (9 32 3l , 0 Gl
KA AR, 7 A T — % W R B AZ o i 4 A AR
24 058 037 A R IO U L /Dy X R fR Sin AR TR
A 44355 114 S T DA% i 2R I g A st 3 () 3 i

g 30 —_i
S 25 s
5 O-—-——M r— —5
’FR -25 » —6
1] -50 s
00 25 50 75 100 125 150 175 200 225 250 275
Hiflil/s

130 =10

S 65
2 A1 —1
= 0
‘% 65
B 130

0.0 235 5.0 a5 10.0 125 15.0 17.5  20.0 225 250 275
BT/

-
= —
= 0 —17
'}:\j :%8% 18
']i -330

0.0 2.5 5.0 75 100 125 150 175 20.0 225 250 275

i)/
19 SiniE(03g)ERAMERERBRNT
Fig. 19 Strain of anchor cable free section corresponding

to Sin wave (0.3g)

Sin # (0. 6¢)1FHIF 25 i - A rh B i B A% i)
2% 0L &1 20 Sin Ji 5 A1), BRI AR A i Bey 3
A IO 78 A5 AT SR S BT 5 A TRT ) 00 A0 7R W
R R A TP AR B G A I AR W e o BER
Sin AL A, PR 45 65 MR FRLEH R,
b 7 U i A5 RS A BRI R AR VS L 55 AT RE
T T3 R S AR B 5 R b R e A AR

W AR ARAC IR AE BN . PR 125 R 57 A T
DR FR) s 78, Gt PR 2 122 i 4 B A R 4 45 |, 7 Siin i1

TERE  BEAR P S A S a2 s R BUX R Z TR . L
K165 175 mi WA W (E AP T 5l 2R (R 37 B I A
%M)I?H/J‘,HL%,@@i%i&Eﬁﬁﬂ/\ﬁ@§1’tmmEi@
A B TR AR RRAE TR 1 3 T A e AR T
R A I 5 BT A RATE Y 0 b 90 % 4 52 2 B0 R E
B, i A bl 2R T AR e 2 TR AT — S AR XS
T3, B AR A BT, e X S8 BRI R .

Sin # (0. 7g) AN 2 i A e By AL i
R LI 210 F R B AR 1 B A G 5 A T AR

E o 2
R(OF X L) % 46 %
—
—5
—6
00 25 50 75 100 125 150 175 200 225 250 275
B Ta)/s
750 s
2 500 —13
’@ 258 Amlum(nmu.Hmnnlnhmnuu_lm 12
2 50
00 25 50 75 100 125 150 175 200 225 250 275
)/
s 1 16
g 5 MM obaddie A i
_ —18
=g
00 25 50 75 100 125 150 175 200 225 250 275
i Tl/s

B 20 SiniK (0.6g)FAM#EEERBENET
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Fig.23 Strain of anchorage section for the middle anchor cable
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Fig. 24 Strain of anchorage section for the upper cable
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