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Comparative lab-testing of physical and mechanical properties of
soft soil at different sampling diameter

PAN Yongjian, LI Gaoshan, HE Qiang, ZHOU Zhufeng

(Zhejiang Engineering Prospecting Institute , Ningbo Zhejiang 315012, China)
Abstract: Based on Ningbo rail transit Line 4 geotechnical investigation project, comparative lab-testing was conducted on
soft soil taken at two different diameters (D= 75mm, D = 100mm) with the open thin wall samplers commonly
used in soft soil areas. Based the test results, the differences of indexes of physical and mechanical properties of soft
soil at two sampling diameters and their mechanism were analyzed; the additional volumetric strain method was used
to analyze and evaluate the disturbance of soil samples at two different diameters. The results show that the water
content and void ratio of the soil sample with the diameter of 75mm reduced to a certain extent with the reduction
range of 9% compared with the soil sampler with the diameter of 100mm; the density, compressive modulus and
shear strength index increased to a certain extent with the increasing of 2% to 21% ; the average volumetric strain of
soil samples was 6. 4% and 6. 6% respectively, and the degree of disturbance was very large; the soil samples which
were obtained by the large diameter soil sampler was closer to the actual properties of soft soil than the small
diameter soil sampler.
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Table 2 Method and required amount of sampling
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Fig.1 Thin wall soil samples and test samples of cutting ring
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Fig.2 'Test results of water content of soil samples at different diameters
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Fig.3 Test results of density of soil samples at different diameters
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Fig.4 Test results of void ratio of soil samples at different diameters
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Table 3 Physical properties of soil samples at different diameters
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Fig.5 Test results of compressive modulus of

soil samples at different diameters
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Table 4 Comparison of compressive modulus of soil samples

at different diameters

x5 AEERTIHERNEE(EHELSERT)ERITLL
Table 5 Comparison of shear strength (consolidated quick shear test)

of soil samples at different diameters
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Fig.6 Test results of cohesion of soil samples at different diameters
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Fig.7 Test results of internal friction angle of

soil samples at different diameters
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Table 6 Comparison of shear strength (CU) of soil samples

at different diameters
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Table 7 Comprehensive comparison of physical indicators of

soft soil at different diameters
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Table 8 Comprehensive comparison of mechanical indicators of

soft soil at different diameters
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Fig.§8 Structure of saturated soft soil
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Table 9 Reference standard for appraise the disturbance

degree of soil sample
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Table 10 Appraised results of soil sample’s quality by

the method of added volumetric strain
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5 #ig

(DEA D=75 mm EFEFKE LB
HA& D=100 mm T FEFEAR 906, 10 % B2 W42 5 1
2%.

() EAE D=75 mm K+ J1# M B AHXF D
=100 mm T FEAG A [a] 72 B2 0 4 v, B s 0
3%~21%.,

(3) 5% Wil 11 JHEBE IR 28 /N FLAR IR 38 B

32 3N AP B B T 7 A8 A T 2 B K
S ALBR FEREAR, J7 5 AR A B el . AR S . D =
100 mm  F Ve RE B 4 2545 214K 1 P 31 ) = v i 4
NGRS i e o . TSRS /N

(O PR BT R0 4R B R AR 18 55 5]
h 6. 4% .6. 6% B FEEEVEAN 3 AR A, i 1T RE
BB A 25 X AR IR A A BORERICR AN AR

£ 2 3k (References) :

1] 275 5 £ %GR 2 BOIM AR i e K2 iR, 2013.
LI Guangxin, et al. Soil Mechanics (Second Edition)[ M]. Bei-
jing: Tsinghua University Press, 2013.

[2] @ RE . kA, 2% e, 45 OB Bl X 1 A AR P 04 A 5%

(3]

(4]

(5]

L6]

(7]

(8]

9]

M A g F 5 ) ). TR %2, 2006, (3) 16— 10.,

GAQO Dazhao, ZHANG Shaoqin, JIANG Anlong, et al. Test
study of the influence of sampling disturbing on soil engineer-
ing properties[ J]. Journal of Geotechnical Investigation &. Sur-
veying, 2006,(3):6—10.

XUAE T AR R i KB IBURE AL 3l 0T b SR SR 588 B2 48 4 19 522 1 I
AbFE T [1]. 4 - T RE AR 2002, (3) : 158 —162.

LIU Huaqing, ZHAO Chunfeng, GAO Dazhao. Influence of
disturbed samples on soil naturalstrength parameter and it s
treatment [ J ]. Geotechnical Engineering Technique, 2002,
(3):158—162.

LA, R S AR BORE B 2 i R e A A ()], AR
h5%,2002,(4) 13— 14,18.

JIANG Anlong, GAO Dazhao. Impact analysis of the disturb-
ance of soil sample at the varies diameter of sampler[]J]. Jour-
nal of Geotechnical Investigation & Surveying, 2002, (4):13
—14,18.

FART B e U ¥ O 1 L B o e L. TR
JE AR .1994,2(2) ,66—75.

WANG Nianxiang, WEI Rulong. Comparative analysis of
sampling quanlity for coastal solf clay[J]. Journal of Engineer-
ing Geology, 1994,2(2),66—75.

B, 7 A Y, 2R 0K A L TR R I R A BBORE B O T M
[JJ. £ T %5, 2006,20(5) ,75—77.

LU Haibo, NING Shichao, GONG Xianwei, et al. Sampling
quality evaluation of two soft soils under shallow sea[ J]. Soil
Engineering. and Foundation, 2006,20(5), 75—77.

R B, XA B 2l 0 B 9 R S e MR RS LT ] A A 1
5T R%I7,2007,26(9),1940— 1944,

DENG Yongfeng, LIU Songyu. Effect of sample disturbance
on soft soil strength[ J]. Chinese Journal of Rock Mechanics
and Engineering, 2007,26(9),1940—1944.

GB/T 50123—1999, + TR J7 k4R [ S].

GB/T 50123—1999, Standard for soil test method[ S].

GB 50021 —2001, % &= T ) ZE ¥ (2009 4E O [S].

GB 50021—2001, Code for investigation of geotechnical engi-
neering (2009)[S].

(¥ Aa%)



