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Fig. 1 Stress conditions on hollow cylinder sample
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Tab.1 The condition of drained monotonic shear tests

o =100 kPa, b=0.5

H D/ % 7 a/ (")
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Fig. 2 The designated stress paths in p'-q

plane during test
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Fig. 3 The designated shear stress paths during test
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Fig. 4 The actual effective stress paths measured

in the test mode 1
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Fig.5 The actual shear stress paths measured

in the test mode 1
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Fig. 6 Effect of principal stress on ¢-7, and &,-7,
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Tab. 2 The generalized deviator stress for different

orientation of principal stress (b=0.5)

a/ (") gp/kPa qy/kPa

0 104. 17 127. 43
30 79.32 95. 46
45 74.13 87.48
60 71.32 84.53
90 88.05 105. 03
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Tab.3 The determination of A, B and C
q A B C
qp 0.011 3 —1.20 104. 51
[ 0.014 4 —1.57 127.92
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Tab.4 The effective friction angles for different

orientation of principal stress (b=0.5)

a/ () $i/ (O &/
0 37.32 45. 77
30 27.21 33.74
45 24. 61 30. 36
60 23.78 29.48
90 30. 68 38.19
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Tab.5 The determination of D, E and F
4’ D E F
ot 0.004 7 —0.50 37.49
& 0.005 8 —0.61 16. 03
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Fig. 7 Effect of relative density and initial
consolidated stress state on shear

behavior of sand
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Fig. 8 The effect of shear rate on the

stress-strain relationship
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Experimental research on behavior of saturated

sand under drained monotonic shearing

LENG Yi"**, LUAN Mao-tian""*, XU Cheng-shun', MA Tai-lei'”

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China;
2. Institute of Geotechnical Engineering, School of Civil and Hydraulic Engineering, Dalian University of Technology s
Dalian 116024, China;
3.CCCC Water Transportation Consultants Co. , Ltd. , Beijing 100007, China;
4. College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100022, China )

Abstract: The experimental tests of Fujian standard sand with the relative density of 30% and 60%
were performed by using the soil static and dynamic universal triaxial and torsional shear apparatus
which was developed in Dalian University of Technology. A series of drained monotonic shearing tests
were conducted under complex stress conditions with various orientations of principal stress, constant
mean principal stress and coefficient of intermediate principal stress. Based on the comparative
experimental results, the effects of orientation of principal stresses and relative density on shear
strength as well as volumetric characteristics were respectively investigated. It is shown that the
drained shear behavior of sands is considerably dependent on the orientation of principal stress.
Furthermore, the patterns of the stress-strain relationships are related to the shear stress imposed on
the horizontal and vertical planes. It is indicated that the relationship between generalized deviator
stress (or the effective friction angle) and orientation of principal stress in phase-transformation state
and in peak state can be represented by an empirical parabolic model. Finally, the influence of density
on shear behavior is also discussed. Compared with medium-density sand, the shear-contraction

phenomenon of loose sand is significant, and the peak resistant-shear strength decreases.

Key words: orientation of principal stress; drained monotonic shearing; phase-transformation state;

peak state; effective friction angle



