treatment. Moreover, the surface wave velocity of subsoil increases by 15% and its physical and mechanical properties are also
areas.

significantly improved. The vibratory probe compaction method is effective for the treatment of collapsible loess. The new

0 3

Fa2 B8l
20204 8 A

# + 1T
DOI: 10.11779/CJGE202008001

27,

ook
Chinese Journal of Geotechnical Engineering

Vol. 42 No.8

Aug. 2020

RIS ERa M & R FIR
ME T A, BERS B
(1. :

W EEX

1, 2 *1, 2
]
R KW ERG, TLH MR 2100965 2. VLAGMITHL T T S %45 S0t =, 175 mMal 210096;

3. TERB SRR IR AR, dbat 1026005 4. LA RERTRAMRAR, L5 E=H 222000)

i
Bk B Tk, SR EWEAROIRAT & S8, PAHIR Th 2Bk £ U TR OIS, R0 7 RShiRFT & Seikst
A, HEJZ 5B ) 2 R febn A B 2 ok
TifE

. IRk I ] A FR v G AR A e AR I ) R A, HLIH T ROR . RAT R SRR AL
HHR PG M B T T2, IR A B RCR AT T I PP . BRALIIA I A R A AR

EZE N

AR, GUFEE A, ER XG5,
KR PRATESVE, M, =G R, BT IRshim
hE LS TU472

P, FERIERECH 0.003; ACBVEHE N 2 EHESRH 7. DUEERH AR B B BT AR S, T BOEAR  15% 70
=
XHERFRIRAD: A

o R WARAT 5 Se R MR P e 28 T B A HE i — e R, B
fE. E-mail: liusy@seu.edu.cn.

XEHRS: 1000 - 4548(2020)08 - 1377 - 07
XA EA963— ), B, i+, #d%, WEASIH, EENFERMIE A, R BA S 5 7 T

Field tests on improvement of collapsible loess by vibratory probe
compaction method
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China; 4. Jiangsu Shengtai Construction Engineering Co., Ltd., Lianyungang 222000, China)
Abstract: The improvement of collapsible loess is one of the technical problems in the development and construction of
western China. The collapsible loess covers a large area, and there are many ground treatment projects under construction. The
vibratory probe compaction method is first proposed to treat collapsible loess. During the project of Zhongwei-Lanzhou high

speed railway, the technology of pneumatic vibratory probe compaction method to treat collapsible loess is proposed by using

the self-developed vibratory probe compaction equipment, and the treatment effect is evaluated. The results of the in-situ and
laboratory tests show that the collapsibility of subsoil is eliminated after treatment, with an average collapsibility coefficient of

0.003. The cone resistance, sleeve friction and SPT blow counts in the treated soil are significantly higher than those before
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construction technique is energy-efficient, environment-friendly, fast in construction and low-cost, and it can be applied in loess
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Table 1 Laboratory test results of subsoil before treatment
- . i . B & 4515 &/MPa )
o WE g fKE ALK, THEE W IR Bk SER BES 100~200 200400 s
U ~ " R R0 7] ~ ~ w
B m  BiH /% fgem® % /% fEH " EX
f/(° ) /kPa kPa kPa
o SEIME 9.200  1.001 1.35 25.0 16.0 9.0 23200 11.500  5.900 7.500 0.021
0.0~4.5
FREZ  0.918  0.029 0.019 1.431  0.525 0.908 0.611 1320 1.325 1.477 0.004
® SEISME 10.900  1.043 1.32 25.9 16.2 9.6  23.500 10.700  6.500 8.200 0.016
4.5~7.3
FRAEZ  1.172 0.030 0.021 1.028 0.378  0.653 1.154  1.498 1.301 1.094 0.003
® FEME 11.900  1.015 1.35 27.9 16.9 1.0 18.300 10.100  7.300 8.100 0.014
7.3~10
FREZE  0.559  0.030 0.022 0.965 0.308 0.668 — 0.306  1.569 1.471 0.004
—_—A N s J\’_‘
1462.00 it N, H‘—'—'\—z\ m
I: If I||
al+pl3 ol al+
®42Q4 :I :| ®42Q:'| Pi3 :I :
[} [
1 [
1 I
l!!! o
1432.00 -:J%\ :':
NN ]
® Qul+pl3 ' 1
4244 I| |! ®4.‘Qzl‘|+p|6 \_%\
7 - |
©,,, 3" ﬁ - ‘%_ @ RN m

1 Rt T2 R EE (588

Fig. 1 Engineering geological section of test site
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Fig. 2 Ground treatment construction equipment
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Fig. 3 Flow chart of vibratory probe compaction method for
collapsible loess treatment
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Table 2 Changes of soil properties before and after treatment
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Table 4 Economic comparison of two treatment methods for collapsible loess foundation
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