38 4 Vol.38 No.4
2016 4 Chinese Journal of Geotechnical Engineering Apr. 2016

DOl 10.11779/CIGE201604013

' . ' Hossain Md Sayem'* 2
(L 430071 2. 430063
3 1342)
20m
Gs G, 7e=03%  Gs G
2=2.0%  3.0%
Gur
TU413 A 1000—4548(2016)04—0688—08
(1987— ) E-mail:

ysong87@yahoo.com

Experimental study on in-situ properties of residual soil by self-boring
pressuremeter
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(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of

Sciences, Wuhan 430071, Ching; 2. China Railway Siyuan Survey and Design Group Co., Ltd., Wuhan 430063, China; 3. Department of
Geological Sciences, Jahangirnagar University, Dhaka 1342, Bangladesh)

Abstract: Residua soil is aregiona and specia soil, and accurate evaluation of its mechanica properties and bearing capacity
is a necessary condition for the treatment and foundation for any types of engineering projects. The residua soil in the studied
area within the range 20 min depth is tested by using the self-boring pressuremeter. The strength and stiffness parameters of the
soil are evaluated through theoretical analysis. The variations of mechanical properties with respect to depth and horizontal
direction are also analyzed. The decay law of stiffness characteristics and its applicability under different strain levels are
evaluated. The results show that the values of the stiffness and strength of the soil are much different in the site, and the residual
soil has obvious weathering crust. Initially the shearing and deformation parameters decrease up to a certain depth and then
increase gradually with the increasing depth. Within the test site, the mechanical parameters of soil at shallow depths are quite
different and converge after reaching a certain depth. G and G; show non-linear relationship with y.. In asmall strain range, G
and G, decay rapidly when the strain is 2% to 3% and tend to be stable. The non-linear analysis method is more reasonable for
determining the shear modulus. It is believed that in the engineering design of such site, shear modulus should be chosen based
on the strain level of self-drilling lateral pressure test results, and the linear secant shear modulus Gy, is somewhat risky.
Moreover in the small strain, shear modulus of the soil is more sensitive to difference of the soil, and in order to ensure the
representative parameters, the test density of soil at shallow depth should be increased.
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1
Table 1 Physical and mechanical properties of residua soil
1%
fm pl@m®)  Gs e W% wl% wil% I gq/kPa 0075  0.075 0.005

2mm 2mm 0.005mm mm
20 40 1.86 277 0993 3020 699 383 3160 179.64 135 255 29.6 31.4
40 6.0 1.77 273 1157 3830 61.0 291 3190 83.75 30 35.1 41.1 20.5
6.0 100 176 273 1175 4020 571 307 2640 46.73 4.6 334 45.9 16.1
100 180 174 273 1263 4413 614 308 30.60 56.03 5.0 344 44.2 16.4
180 200 176 274 1164 3740 569 294 2750 79.78 6.8 317 44.6 16.9

2
Fig. 2 Test curves of cone penetration
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2
Table 2 Stiffness parameters of soils
2 4 6 8 10 12 14 16 18
o o o o o o o o o
mpa P mpPa P mpa P mea X mPa £ mPa 2 mpa B mPa £ mpa #
PT1 293 060 215 058 217 060 168 054 18 053 204 053 205 056 232 056 243 055
PT2 361 059 204 057 165 057 198 058 218 059 18 056 198 056 202 055 269 361
PT3 420 059 370 062 235 060 227 062 224 060 207 057 246 061 280 061 261 4.20
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Fig. 8 Relationship between shear modulus and shear strain at different depths
PT1 PT1 PT3 P12
e, e PR A
%=50% %;0.3% . %2?).1% ' . .
20 25 30 35 40 45 55 60 65 70 75
G/MPa
(a) GIEREBAERIME
or PT2 PT3 PT1 1
2k N
4 |-
6 |-
8 |-
£ 10f
™oL
% 12
14F
16+ 4
;g" k=10%  %=03% .
0 5 10 15 20 25 30 35 40 45
G,/MPa
(b) GHEBREEXRNZE
9
Fig. 9 Relationship between shear modulus and shear strain at different depths
4 Cy Po
1 Gur
3
7. =0.3%
2 2.0% 3.0%



695

Gur

4 0.1% 5.0%

80 m

[1 . [D].

, 2005. (WU Neng-sen. A study on

characteristics and some engineering problems of granite

residual soil with structural[D]. Nanjing: Nanjing Tech
University, 2005. (in Chinese))

(2] : :

[J. , 2014, 36(5): 855—863.
(ZHANG Xian-wei, KONG Ling-wei, ZANG Meng.
Engineering geological characteristics of basalt residual soils
in Leizhou Peninsula[J]. Geotechnical Engineering, 2014,
36(5): 855—863. (in Chinese))

[3] SCHNAID F, ORTIGAO J A R, MANTARAS F M, et a.
Analysis of self-boring pressuremeter (SBPM) and Marchetti
dilatometer (DMT) tests in granite saprolites]J]. Canadian
Geotechnical Journal, 2000, 37(4): 796—810.

(4] : : :

[J. , 2013, 35(3): 401—408. (YANG
Guang-hua, LUO Yi-dao, ZHANG VYu-cheng, et a.
Determination of parameters for tangent modulus method
using simple in-situ test and its application in nonlinear
settlement sandy soil[J]. Geotechnical
Engineering, 2014, 36(5): 855—863. (in Chinese))

(5] : : :
CPTU [J. , 2012, 30(2):
118—124. (ZHANG Xian-wei, KONG Ling-wei, GUO
Ai-guo, et al. Effect of strong structure on CPTU test results
of Zhanjiang clay area[J]. Engineering Mechanics, 2012,
30(2): 118—124. (in Chinese))

[6] DA Fonseca A V, SILVA S R, CRUZ N. Geotechnica
characterization by in situ and lab tests to the back-analysis of

andysis on

a supported excavation in Metro do Porto[J]. Geotechnical
and Geological Engineering, 2010, 28(3): 251—264.
[7] : [J.
, 2006, 28(11): 1927—1931. (YANG Guang-hua
Nonlinear settlement computation of the soil foundation with

the undisturbed soil tangent modulus method[J]. Geotechnical
Engineering, 2006, 28(11): 1927—1931. (in Chinese))

(8l , , .o B

, 2014, 36(4): 597—603. (YANG Guang-hua,

JANG Yan, ZHANG Yu-cheng, e a. New method for

determination of bearing capacity of soil foundation[J).

Geotechnical Engineering, 2014, 36(4): 597—603. (in Chinese))

(9 , : :

[J. , 2009, 26(7): 29—32.
(CAO Quan, CHAI Shou-xi, SHI Jian-yong, et a. Study on
changes in porewater pressure of clays based onselfboring
pressuremeter test[J]. Yangtze River Scientific Research
Ingtitute, 2009, 26(7): 29—32. (in Chinese))

[10] SILVESTRI V. Assessment of self-boring pressuremeter tests
in sengitive clay[J]. Canadian Geotechnical Journal, 2003,
40(2): 365—387.

[11] DA FONSECA A V, CARVALHO J, FERREIRA C, et 4.
Characterization of a profile of residua soil from granite
combining geological, geophysical and mechanical testing
techniqueq]J]. Geotechnical & Geological Engineering, 2006,
24(5): 1307—1348.

[12] BOLTON M D, WHITTLE R W. A non-linear
elastic/perfectly plastic analysis for plane strain undrained
expansion tests[J]. Géotechnique, 1999, 49(1): 133—141.

[13] : :

[J. , 2008( 1): 416—418.
(WANG Pei, DING Ke-sheng, YANG Bao-zhu. Latera
pressure of soil by self-boring pressuremeter[J]. Geotechnical
Engineering, 2008(S1): 416—418. (in Chinese))

[14] , , ;

[J. , 2011, 28(3): 452—460.
(HAO Dong-xue, CHEN Rong, LUAN Mao-tian, et al.
Research development of estimation for soil properties from
SBPT[J]. Computational Mechanics, 2011, 28(3): 452—460.
(in Chinese))

[15] : : :

[J. , 2009, 31(5): 699—703.
(CAO Quan, SHI Jan-yong, CHAI Shou-xi, et a. Non-linear
analysis of stiffness of soils under small strain[J]. Geotechnical
Engineering, 2009, 31(5): 699—703. (in Chinese))

[16] PALMER A C. Undrained plane strain expansion of a
cylindrical cavity in clay: a smply interpretation of the
pressuremeter test[J]. Géotechnique, 1972, 22(3): 451—457.

[17] MUIR Wood D. Strain-dependent moduli and pressuremeter
tests[J]. Géotechnique, 1990, 40(3): 509—512.



