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Shaking table model test for framed anchors in landslide prevention

WANG Ban-qiao, LINan, MEN Yu-ming, ZHANG Miao-zhi
(School of Geology Engineering and Geomatics, Chang’an University, Xi’an, Shaanxi 710054, China)

Abstract: In order to study the dynamic responses of anchorage system under earthquake, the model of landslide supported by
anchor bars and lattice beam is carried out using shaking table. The difference of dynamic response of anchor bars in different
locations and the mechanism behavior of anchor bars under earthquake are studied by inputting waves of Wenchuan earthquake, EL
Centro earthquake and sine seismic wave to monitor the axial force of anchor bars, landslide acceleration and landslide displacement.
The results suggest that under low level earthquake loading (0.05 g~0.40 g), the surface effect of slope toe is more obvious than
other parts of the landslide, and the sliding surface near slope toe is prone to fracturing because of repeated rubbing and cutting.
Based on pseudo-static method design, it is advised that short anchors or soil nails should be driven into toe slope in order to balance
the uncoordinated reciprocating motion of sliding surface near slope. Under high level earthquake loading (0.6 g~0.8 g), the surface
effect of slope shoulder is more obvious, the fracture in sliding surface near slope top is longer and wider than before, and the sliding
surface is more likely to crack or collapse. It is advised that the first-row anchors should be extended in order to restrain the
development of cracks in slope sliding surface. Meanwhile, using short anchors or growing plants with developed root system at top
of the slope is necessary to protect the slope. Slope with anchorage system is not prone to as-a-whole slope damage like plain soil
slope, and under high level earthquake loading, firstly anchors in slope toe are damaged, and then tensile force of top anchors sharply
rises due to cracks caused by pulling force at the top surface of slope. The results provide a reasonable foundation for the design of
anchor bars under earthquake.
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Table 1 Similitude ratios of the model

K/ LECESEY FEABLH B
B S, 1.00
K S 7.00
AL SE=5,5; 7.00
NAE Se=1 1.00
s Sa=SE/(SiSp) 1.00
R ) S,=1 1.00
FERT) NEAY: 7.00
I ] S,=51(S,/Sp)"” 2.65
2.2 BEEVHIE

BALRIGAEK A 2.05 m, FH 1.50 m, A
1.30 m [REBIGT N EAT, A BLAE HH A AN ORI R R
0.01 m (W R 3E AT WA . BERLHIVERE, 7R
AV iRtk — 2 AR, DM 54741
WEHE 2 AR R JFAE B A G AW AR AR T b 2R
AR IRER S — Z R4 0.15 m [(IREAT, 2 %
RRERTHT, DAk AR - B2l i (RO AH XA B 5 [R] A
AERTIFTHT S P ICE 0.05 m JE IR L ik A
VR )2 LA AT AR 10 S50 NS IR SR

IR N Loy 295 Bafi e 2 Ja M3 s
[ SN 1T, (5 g 25 T o A PRSP v 3 R A e
DA A1 T ok 3 T Al 2 Ay e 3 R TR
A, WA AR TR b — 25N 2~3 mm T4
TR TR IR ST . WIS e RS, AR
TR FLAL R PVC B RGFL, ¥ B SO 4Em
BEFFIEANEETL, LA . RRRERIATRY 2 A2
Jo . LSRR AT, JEAL AT S5 1 FH IR
B . Wik 1R,

B1 AR
Fig.1 Test model
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MBI H RN i LELIEA 2 omy BT WRIEE  TRAS Wl MRS B
TGV RR R 711 & 6 mm BN BRI, HEVERD IR LA L | 50 0.035 ;
IR IK YR HP=40:29:145 o ¥ K6 2R Kk 1 i 5 2525 2 W-0 0.050 2.65 /
C10, & A /K K HP471=0.80:1.00: 2.96:3.76, 3 B0 0.050 265 !

. . 4,5,6 Z-0 0.050 5,10, 15
Ek@}‘ﬁﬁj\j 40 mmx50 mms, ; . 0,035 )
2.3 WATTHR 8 w-1 0.100 2.65 /

by A IR AN ] vy BEAR 3 Ty 1, FERERL T 9 E-1 0.100 265 /
W BTN A B2 12 ARV R o2z oo 510,19

. . - o 13 B-2 0.035 /
TR S — AN ) I AR R (A1-3), HLAE K b W 0,150 s ,
G5 WK 2, HAERAET AT 4 HBE N AR s E-2 0.150 2.65 /
b (85 BE-120), HERIS A2 KNAE, % 16,17, 18 72 0.150 5,10,15
mlﬂjﬁﬂg 3, 19 B-3 0.035 /

20 w-3 0.200 2.65 /
21 E-3 0.200 2.65 /
2050
22,23,24 z-3 0.200 5,10, 15
25 B-4 0.035 /
26 W4 0.300 2.65 /
27 E-4 0.300 2.65 /
28,29, 30 Z-4 0.300 5,10, 15
31 B-5 0.035 /
32 W-5 0.400 2.65 /
33 E-5 0.400 2.65 /
34,35, 36 z-5 0.400 5,10, 15
37 B-6 0.035 /
38 W-6 0.600 2.65 /
) . 5 39 E-6 0.600 2.65 /
B2 BRI RN A E CRAL: mm) 40,41, 42 z-6 0.600 5.10,15
Fig.2 Sectional model and layout of acceleration 5 BT 0.035 /
meter (unit: mm)
44, 45 z-7 0.800 5,10
46 B-8 0.035 /
W1 W2 Wri3 5 4 47 Z-8 1.000 5
LA — — — c

- LI
(E H B ) (M 1 20 mm) (i E B Pt (BEALE 20 mm)

B3 #F BN AR

Fig.3 Layout of strain gauges on anchor
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Fig.4 Changes of natural frequency of each sensor in the
same column under excitations of white noises in different

stages of the test
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Fig.5 PGA amplification coefficient curves of sensors
in the same column under different earthquake waves
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Fig.6 PGA amplification coefficient curves of sensors in the same row under different loading magnitudes
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in the same column under different loading magnitudes
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