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Abstract; In order to investigate the vertical deformation contributed by effective stress increment
of soils overlying foundation base, the saturation test of unsaturated sandy soil and the static load
test were conducted with different axial loads and cell pressures, and work of calculation and
analysis based on Mohr-Coulomb’ s method was finished. The main physical and mechanical
indexes of gravelly sand and gravel, such as natural gravity, cohesion and angle of internal
friction etc. , were obtained under condition of saturation. Effective stress increment and its
vertical deformation were obtained by using the indexes. The results indicate that degree of
saturation of gravel is more easily to reach 100% compared with gravelly sand, and saturated unit
weight of gravel is larger, but porosity and water content of gravel are smaller than that of gravelly
sand. As to saturated sandy soil, the principal stress computed by effective stress method is
usually larger than that by total stress method, thus angle of internal friction and cohesion obtained
by effective stress method are more reasonable. In addition, vertical deformation contributed by
effective stress increment can not be ignored.
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Fig. 1 Analytical model of effective stress increment
acting on foundation soil
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Table 1 Testing results of gravelly sand and gravel above the foundation after dewatering
+# w/% p/(g-cm™) p./(grem™) G, e S./% n/% v/(kKN-m™)
Wb 1 6.90 1. 828 1.71 2.62 0.5322 33.97 34.73 17.93
wmb 7.00 1. 819 1.70 2.62 0.5412 33.89 35.12 17. 84
b 6.59 1.812 1.70 2.62 0.5412 31.90 35.12 17.77
B 1 7.09 1.917 1.79 2.63 0.4692 39.74 31.94 18. 80
5% 11 7.06 1. 895 1.77 2.63 0.4859 38.21 32.70 18.58
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Fig. 2 Curve of pore water pressure vs. time
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Table 2 Saturated testing result of gravelly sand soil

IR ) faf /N Fl [/ kPa fLBRAK I F1/kPa RN 1/ kPa TR S,
BRAb 1 39 100 90 4. 965 0.93
REb 11 39 100 90 5. 049 0.96
BRAD T 39 100 90 4.965 0.96
BBk 1 39 100 90 4. 965 0. 87
I 55 11 39 100 90 4.960 0.94
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Table 3 Triaxial testing result of saturated gravelly sand soil

RE e i 2/ N e v %/ mm FBlE/kPa  FLBR/KES1/kPa  fWA J1/kPa gl w28 /%
Ul 2297 20. 83 -75 504. 8 14. 88
ozl 1862 20. 94 -55 408.215 14. 954
Bk 1 1567 19.78 -59 347.485 14. 129
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Table 4 Consolidated undrained triaxial test result of saturated gravelly sand [l

ke Bl fr /N A%/ mm [l ./ kPa FLBRKEF1/kPa fh S1/kPa RERN AL /%
Al 42 0.01 90 5. 189 0. 189
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Fig. 3 Curve of deviator stress vs. axial strain
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Table 5 Testing results of saturated sandy soil above the foundation

R w/% P/ (grem ™) G, e S./% % y./(KN-m™)
BRED 1 17.29 2.091 2.62 0.4849 93.42 34.73 20.51
PRSI 18. 40 2.057 2.62 0.5326 90. 51 34.75 20.17
BRI 19. 02 2.067 2.62 0.5183 96. 15 34.14 20.27
IR 1 17.19 2. 144 2.63 0.424 8 100 29. 81 21.03

I g =9.807 m-s 2.
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Table 6 Triaxial Mohr-Coulomb stress analysis results of sandy soils

THIE 1 1HIE 2
R FSYWAR-S RN T3 FSYWAR-S BRI
o/ (°) c¢/kPa o/ (°) c¢/kPa o/ (°) c¢/kPa @/ (°) c¢/kPa
SN NS 42. 870 31. 66 40. 030 0 39.350 42.91 38. 650 0.778
425 A2 7 A AR RN, 1 R AR T R A
® AR B KA S5 AR PA AT A80 F1 e
340

SE
& 2557 [1] LuN, William J L. Unsaturated soil mechanics [ M ].
% Hoboken ;: John Wiley & Sons,2004:1 -10.

7or [2] v ARICRIRIEESERS. # 57 M 5% 3 i i% 9096 GB

5007—2011[S]. It AP EAREH RRAL, 2011,
851 (Ministry of Construction P. R. China. Code for design of
building foundation;GB 5007—2011[ S]. Beijing ; Standards

0L Press of China,2011. )
425 Y [3] Sorbino G, Nicotera M V. Unsaturated soil mechanics in
®) / rainfall-induced flow landslides [ J ]. Engineering Geology,
340 2013,165.:105 - 132.

[4] Zhou C,Ng C W. A new and simple stress-dependent water
< 255+ retention model for unsaturated soil [ J|. Computers and
g Geotechnics 2014 ,62 .216 —222.

N 170 b [5] Dye H B,Houston S L, Welfert B D. Influence of unsaturated
\ soil properties uncertainty on moisture flow modeling [ J].
85t \ Geotechnical and Geological Engineering, 2011,29.161 -
| 169.
) | [6] Herrada M A. Modeling infiltration rates in a saturated/
0 150 200 450 600 700

o /kPa

B4 ®ErRREERE
Fig. 4 Limit equilibrium states of sandy soil

(a)—1HIE 15 (b)—IHTE 2.
3 45 w

1) FEGURFK SR EE L2 R B 2%
SRR AL, I A RN B R K TR
R, A RO g B B ERA | A A500; ) B DT
Réf 1) BT B AN ] 22

2) X FARABRAS AR AR B L, A AN )
BT R R E R T i BN TR ok
(R A, T N EEHE A @ (HMZEER ) ¢ (%
LU BN A5 ) 25 SR i 5 3L

3) IR AL SRR BLIRCF b B
T3 SN FIN 23 [ ity 18 A3 A, 0 PR R K i SRR

unsaturated soil under the free draining condition[ J]. Journal
of Hydrology,2014,515.10 - 15.

(7] HNI, R SUNREK BETURAS A A & AR B MR
FENIEHTIE[T]. A L TR ,2011,33(2) :247 -252.
( Zheng Gang, Wei Shao-wei. Experimental studies on
influence of pit dewatering on soil deformation at different
locations below excavation base [ J]. Chinese Journal of
Geotechnical Engineering ,2011,33(2) :247 -252.)

[ 8] Buscarnera G, Nova R. Modeling instabilities in triaxial
testing on unsaturated soil specimens [ J ]. Infernational
Journal ~ for Numerical and Analytical Methods in
Geomechanics ,2011,35:179 -200.

(9] 28 RIFR, ik o0. JZORED 1 3 ) 72 JE MR i it

(7. ARAER 224 ( B SRR ) ,2012,33 (7) : 1038 -
1042.
(Li Chun, Zhu Fu-sheng, Zhang Xue-yuan. Testing for
deformation properties of layered sandy foundation soil with
static additional load [ J]. Journal of Northeastern University
( Natural Science) ,2012,33(7) :1038 —1042. )

[10] Das B M. Shallow foundations; bearing capacity and
settlement [ M]. [ S. 1. ] :CRC Press, 1999 :254 —265.



