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Abstract: The tangent modulus method is a method which is based on the plate loading tests to obtain the tangent modulus of
the soil under different load levels, and uses the tangent modulus into the layer-wise summation method for calculating
foundation settlement. It is one of the best methods for settlement calculations at present, which can overcome the adverse
effects of sampling disturbance and reflect the nonlinearity of foundation settlement. However, the deficiency of the tangent
modulus method based on the plate loading tests is that the plate loading tests need a heavy workload and cannot reflect the
characteristics of soil in deep layers. While, compared with the plate loading tests, the pressuremeter tests take the advantages
of simple operation and can test the soil with different depths, which can be said as simple and practical in-situ tests. Therefore,
in order to further develop the tangent modulus method, one method in which the pressuremeter tests are used to obtain the
parameters of the tangent modulus method is studied, and its feasibility is verified by the results of four plate loading tests with
different sizes, which are tested in one fines sand foundation of Texas A&M University riverside campus. The results show that
the calculated results of settlement curve of four plate loading tests with different sizes agree with the experimental ones, which

preliminarily verifies the feasibility of the tangent modulus method based on the in-situ pressuremeter tests.
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Fig. 1 Typical p = V curve of pressuremeter tests
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Table 1 Physical and mechanical indexes of ground soil
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four plate loading tests with different sizes

.

4 5 iE

N TR R e R E Tk, IR A
BRAREE TAER R, B, EME DA B - AR e v
SRR ARSCIRYT 1 BT AL 55 R A5 i D) e A vk
Frd 7 T3 E Texas A&M University JA[VEAZ X T
L 8: B S o N N VR TUANN = TR E P S v vl
HArATtE. IFEEREW: 4 MAFRERRSTHI p-s
i 2 v ARl IR 50 45 R B B i) — 8, IR
B T AR SC i R AL 55 I e VI E kR S
B TR R TAT I

SEH

(1] oo te. Al AR Ze kit B fr) O 2 AR 9 (0], it Ak 2,



HF 1

I 5, 55 E TR S e A VI ARk AP Ik 125

1997(1): 50 - 53. (YANG Guang-hua. The hyperbolic model
for estimating nonlinear settlement of foundation[J]. Ground
Improvement, 1997(1): 50 - 53. (in Chinese))

[2] Bode. HRAA A b BEA AR 2 14 I e 1 X it Ze 455 3 (14 1 9
[CV/ HF-tmaEE 28 E i ST TTE it it
. K, 2001: 168 - 171. (YANG Guang-hua. A study
on hyperbolic model for estimating nonlinear settlement of
foundation on residual soil[C]/ Proceeding of the Seventh
National Conference on Numerical Analytical Methods in
Geomechanics, Dalian, P.R. China. Dalian, 2001: 168 - 171.
(in Chinese))

(31 Boete. B R AR YR TR RO RIAIL 0], T AR IR
7K HL, 2001(1): 3 - 5. (YANG Guang-hua. The simplified
nonlinear settlement computation method for soft
foundation[J]. Guangdong Water Resources and Hydropower,
2001(1): 3 - 5. (in Chinese))

[4] Bpoete. HREARANMEDIRE TS A EOIR LI Bk ). 5
+ TFE2EIR, 2006, 28(1): 1927 - 1931. (YANG Guang-hua.
Nonlinear settlement computation of the soil foundation with
the undisturbed soil tangentmodulus method[J]. Chinese
Journal of Geotechnical Engineering, 2006, 28(11): 1927 -
1931. (in Chinese))

[5]1 #otte, EM%E, Fra 3. MR AR DT SR R £
B BAD]. AR TR 2R, 2007, 40(5): 49 - 52.
(YANG Guang-hua, WANG Peng-hua, QIAO You-liang. An
undisturbed-soil secant modulus method for calculation of
nonlinear settlement of soil foundations[J]. China Civil
Engineering Journal, 2007, 40(5): 49 - 52. (in Chinese))

[6] Motte. MRV RFITIED]. A0 1% TR,
2008(4): 679 - 686. (YANG Guang-hua. New computation
method for soil foundation settlements[J]. Journal of Rock
Mechanics and Geotechnical Engineering, 2008(4): 679 -
686. (in Chinese))

[7] K%, ot Wt e - p WhERHE T 5 1% RIEIEL
MU TSR R [T]. A 0%, 2008, 29(6): 1706 -
1710. (PENG Chang-xue, YANG Guang-hua. A simplified

method for determining e-p curve of soft soil and its

application to analyzing nonlinear settlement of foundation[J].

Rock and Soil Mechanics, 2008, 29(6): 1706 - 1710. (in
Chinese))

(8] Mute, MM, MREARL PRI BT SRR+ D) e ik
(3 AR []. A 7027, 2011, 3208 F] 1): 33 - 37.
(YANG Guang-hua, WANG Jun-hui, Application of
undisturbed soil tangent modulus method for computing

nonlinear settlement of soil foundation[J]. Rock and Soil

Mechanics, 2011, 32(S1): 33 - 37. (in Chinese))

(9] Botte. MEEDTRETHSERE 77 0E ML M), st Rl
H i #t, 2013. (YANG Guang-hua. The new method to
calculate the settlement of the foundation and its
applications[M]. Beijing: Science Press, 2013. (in Chinese))

[10] BAGUELIN F, JEZEQUEL J F, SHIELDS D H. The
pressuremeter and foundation engineering[M]. Clausthal:
Trans-portaion Technical Publications, 1978.

[11] HOULSBY G T, WITHERS N J. Analysis of the cone
pressuremeter test in clay[J]. Géotechnique, 1988(38): 575 -
587.

[12] BEERES, skittyl, & 55 ke R - A B BRI E
[CY/ — i Ji% KRR TR AR PR S 4E. b,
1964. (HUANG Xi-ning, ZHANG Shi-hao. The
pressuremeter test and the test the deformation modulus of
clayey soil[C]// The Selected papers of the first soil
mechanics and foundation engineering academic meeting of
China. Beijing, 1964. (in Chinese))

[13] A8 55 R uln S JE LRER M. BAs: T rg2cil ok
22 RAL, 1987. (ZHAO San-rui. The pressuremeter test and
its engineering application[M]. Chengdu: Southwest Jiaotong
University Press, 1987. (in Chinese))

[14] VhEZR. 5% M4 Rk 5L ali B & 8 /) [D]. f#B: v
FACIE R, 1987, (SHEN Guo-rong. Using the result of
pressuremeter test to predict the settlement and bearing
capacity[D]. Chengdu: Southwest Jiaotong University, 1987.
(in Chinese))

[15] EAKHL 5% H e AL 2 1 i s 250 )], Bgrl
HiR, 1992: 1 - 3. (WANG Chang-ke. The method of in-situ
determination of the strength parameters of soil by using
pressuremeter[J]. Site Investigation Science and Technology,
1992: 1 - 3. (in Chinese))

[16] AL, FLI SRR IT S 8 83055 il £l 2 Hr D).
KiE: KiEH T K%, 2008. (HAO Dong-xue. Study on
cavity expansion theory and numerical analysis of self-boring
pressuremeter test[D]. Dalian: Dalian
Technology, 2008. (in Chinese))

[17] GB 50007—2011 4 EAt 1 AYE[S]. 2011. (GB
50007—2011 Code for design of building foundation[S].
2011. (in Chinese))

[18] BRIAUD lJean-Louis. Predicted and measured behavior of

University of

five spread footings on sand[M]. USA: Jean-Louis Briaud,
1994.

[19] ASTM D 4719-00 Standard test method for prebored
pressuremeter testing in soils[S]. 2000.

(CRICST4m WD



