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Abstract: The main causes for damage of buildings during earthquake are large deformation and lateral displacement of the soil
induced by liquefaction. Using the geogrids as the main reinforcement materials, a series of shaking table tests are conducted on
the liquefiable soil under the load of buildings in order to study the effects of different reinforcement schemes on the flow
deformation of the soil. Three different reinforcement schemes are considered, including horizontal layered geogrids, package
of geogrids, geogrids together with non-woven fabrics. The dvelopment of excess pore water pressure, the settlement of
buildings and the strain properties of geogrids are obtained from the shaking table tests. The results show that the liquefaction
behaviors of foundation soil can not be changed by the geogrids since the peaks of excess pore water pressure are equal at the
same depth, but the excess pore water pressure dissipates more quickly for the reinforcement scheme with geogrids +
non-woven fabrics. Compared with that of the other two kinds of reinforcement schemes, the settlement of buildings of the
reinforcement scheme with geogrids together with non-woven fabrics is the smallest, which decreases by 24% of the settlement
without reinforcement. Besides, the strain crest at the central position of the geogrids is less than that at their edge position.
Using the geogrids + non-woven fabrics reinforcement scheme, the non-woven fabrics has better restriction on the liquefiable
soil in coverage area because of its large surface, which limits the vertical movement of sand particles. In addition, the force

between sand particles and non-woven fabrics will transfer to

the geogrids, which will be beneficial to the friction between HETE: EXEAREEAT EBH (51379067, 51679072): A
soil and geogrids. Finally, the friction can further restrict the br & FEHFFC I H (5141001028 ) 2 H 4 B BL K J& 71 K
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flow deformation of liquefiable soil.
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Table 1 Main physical parameters of test sand
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Fig. 1 Grain-size distribution for test sand
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Table 2 Geometric parameters of geogrids
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Fig. 2 Reinforcement materials of package of geogrids
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Fig. 3 Reinforcement materials of geogrids + non-woven fabrics
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Fig. 4 Diagram of arrangement of strain gauges

(3, 4) 13 )
FLEH

30

50
(a) ML

[
o1 @3 fLEH
b @2 @4
$

| 50 !
(b) EHHE RoFHAE: em

5 FLERRENHETEE

Fig. 5 Diagram of arrangement of pore pressure sensors
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Table 3 Main parameters of the building model

A FiE JRMmEE

B4 . A
/(cm X cm) /g /Pa Ji 50

jESitky)| W+ 7335
12X8X13 1723 1795 \

(BiAY) ik SUikE

B RRCR HIESZ 8, MR EN 0.3g, IRBNIF
N 5Hz, IRENFFEERAIN 60s (55 20 F~55 80 #),



10

Bra R, & TRMHE SR AR sh 2T 1 sl it 7 1925

SRS IR R R SFATE T A RIS T =R
IR ROCR, W56 77 Rl 7 Fros

— — LT ® FLAEI +T A
T fif fif
2 L lm
Hoo oo
=
g S il DARRA . =
£200 Soesiunic Moo
w.
i o
R (FiHE30) CRf30)
(a) FofmeE (b) AFREAR L T m B
T fif fif
L lm P lm
I
R RO 0 ibodbenaosbacionino
g gt —g | eyt
o ot Bl e o mecoaeniin
s} ® "
wh wH
e (#55£30) (R530)
! 50 | 50 !
(c) ek THEA N (d) LT+ TCL5 4
RFB84E: em

E7 TEmMERRTEE

Fig. 7 Diagram of different reinforcement schemes
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