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Treatment of Liquefied Foundation in High Intensity Area

XU Haotian', GOU Zhixiao’, WANG Zhengwei’, DAI Liang', ZHANG Dingwen'
(1. School of Transportation, Southeast University, Nanjing 211189, China;
2. Xin Jiang Road &. Bridge Construction Group Co., Ltd., Urumgi 830000, China)

Abstract: The Kashgar region, located in the most western part of China, is characterized by high
seismic intensity and extensive presence of the Gobi desert. The soil in this region is prone to liquefac-
tion under the action of earthquakes. The study used the G314 Kashgar transit section highway project
as a basis, adopting the vibrating rod compaction method and gravel piles to reinforce high-intensity
liquefiable sites. The reinforcement effect was evaluated by static cone penetration test (CPT) and
standard penetration test (SPT). The study examined the impact of the superimposed effect on the re-
inforcement and the change in horizontal stress of the soil before and after the vibration, demonstrating
the good applicability of the cross-wing vibrating rod compaction method for treating liquefiable foun-

dations in the Gobi desert of high-intensity areas (VIII-degree areas). The in-situ test results showed
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that : (1) After reinforcement using the vibrating rod compaction method, the cone tip resistance, side-

wall friction resistance and standard penetration number of the soil increased significantly. The com-

pactness of the soil reached a medium density state, the liquefaction resistance improved, and the hori-

zontal stress of the liquefiable soil layer increased significantly. (2) The reinforcement effect at the cen-

troid of the three-point layout was significantly improved compared with other locations. (3) The deep-

er the treatment depth, the more significant the treatment effect of vibrating rod compaction method

was compared with the gravel pile. The vibrating rod compaction method has proven effective in rein-

forcing liquefiable foundation of the Gobi desert in high intensity area, effectively eliminating liquefac-

tion, offering deep reinforcement, low costs, and good prospects for widespread application.

Keywords: foundation treatment; vibrating rod compaction method; high intensity area; standard pene-

tration; static cone penetration
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Table 1 Foundation liquefaction assessment

i gt

=) dw/m ds/m N3 5 /’t/% N, *E‘%g(

WAL F B

2.0 7 8.86  8.00
3.5 11 8.86  9.31
5.0 14 11.50 9.32
Gl 1.83 6.5 16 11.50 10.47
8.0 14 3.00 22.76
9.5 14 3.00 25.01
11.0 14 3.00 27.26

11.5 4wtk

2.0 15 14.60 6.46
3.5 10 5.26 12.46
5.0 15 5.26 14.16
6.5 10 5.26 15.86

G2 1.50 g0 16 200 2395 19.3  HE ML
9.5 12 3.00 25.50
11.0 14  3.00 27.75
125 23 3.00 27.50
2.0 11 886 8.29
35 12 886 9.60
50 11 1150 9.58
63 150 6.5 11 11.50 10.73 D

8.0 15 3.00 23.25
9.5 16 3.00 25.50
11.0 19 3.00 27.75
12.5 31 3.00 27.50
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Fig.2 Construction equipment used in foundation treatment
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Fig.3 Construction process of vibrating rod compaction

method
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Fig.6 Standard penetration test results
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Table 2 Liquefaction assessment after vibrating rod

compaction method

L5  d,/m dJ/m Ngs e/% N, WALH 5
20 14 16.05 5.90
35 10 2074  6.05
50 21 1860 7.29
AL 1.90 6.5 25 5.74 14.75 ARtk
8.0 30 5.56 16.64
95 37 10.09 13.58
11.0 24 7.54 17.13
20 13 16.05 5093
35 11 2074 6.07
50 14 1860 7.31
WifLHy 1.86 6.5 31 5.74 14.79 Ak

8.0 28 5.56 16.68
9.5 48 10.09 13.61
11.0 25 7.54 17.16

2.0 15 16.05 5.90

3.5 14 20.74 6.05

5.0 22 18.60 7.29

=fLE 1.90 6.5 40 5.74 14.75
8.0 37 5.56 16.64

9.5 42 10.09 13.58

11.0 21 7.54 17.13

Rt
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Table3 Liquefaction assessment after gravel pile treatment

L%  dJ/m d/m Ng; eJ/%  N. ARG
20 10 1584 5092
35 15 1025 8.58
50 14 520 1375
=fUBL 193 65 20 1159 10.36 Atk

8.0 28 8.38 13.53
9.5 38 10.09 13.55
11.0 18 745 17.20
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Fig.8 Comparison of results between vibrating rod compaction method and gravel pile treatment

R B ) He B AL T 1.5~4, + J2 K I3 g 384 A0 A8 %F
R, IS8R AR 28 A8 K 5 72 8 m LT 3 [l A IR AT 25
SR AL PR A R0 EE R LU AR A A5 AT A AETE 3
Lo, FLBE A TR 3G, W b %5 52 vk A A T A b
X K I 7 3 R G PR AT 2 Sk A B S 2
OCR {H ¥ T WA WAL B 19 2, O 1 25 %00
B S A0, A VI DX D, IR AT 25 52 3 K OF B A 1
AR A= R a1 | N S 7 =

4 ZEFFImIN

2 TR A S BE T Ak R R T AR
R A7 BE VR FIIRAT 95 S50k o WA BEVE TN S BR 22 36

B OBRAE SRS N AR R
AN AT A ) OAE BTt X S i R R A R
M A K 2% Ffr N R PR A5, HL it T 3 f AR X 4
45 B 5 s 0 TR 1) B0 Am ¢ A0 (SR TR i L S
TR ) AT O 2% 3K, 43 0l 6t 1 A A 0 R T %% S 9k 7
(6], v 1 B I BEAT AR, BN AR LR 4, P L oy
BT AL B

MF 4T LE Y, 5 100 m? Ay AL B IX PR AT 2%
SV A BB A L AR 65% . A IRFE
5 Sk b HRT Ak M B G R R B T 4
Ty A B A 5, LAk T R R R [ R
DAL I B T 28 52 3 7 A U 7 255 SR 1 [ s S RE YT
A, BT R 25 RS

x4 FMMEALETIEEF I

Table 4 Economic comparison of two foundation treatment methods
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