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Effects of Initial Relative Densities on Direct Shear Behavior of Saturated Fine Marine Sand

LI Dayong"*,LU Gao',JU Lei’
(1. College of Architecture and Civil Engineering, Shandong
University of Science and Technology, Qingdao,Shandong 266590, China;
2. Shandong Provincial Key Laboratory of Civil Engineering Disaster Prevention and
Mitigation, Shandong University of Science and Technology, Qingdao, Shandong 266590, China;
3. Qingdao Nuanwanjia Municipal Construction Co. Ltd, Qingdao, Shandong 266555, China)

Abstract ; Direct shear tests were performed on saturated fine marine sand with loose, medium and tight initial relative
densities to study its shear properties. The experimental results indicate that the initial relative densities of sand have
important influence on the stress-strain relationship. Dense sand exhibits strength softening, while loose sand pres-
ents strength hardening. The larger the relative density of the sand is,the greater the peak of shear stress becomes.
For the saturated fine marine sand with the same density, the peak shear stress increases with the increase of its ver-
tical stress. When the vertical stress is low, the volume of the saturated fine marine sand with different densities
shrinks at first and then dilates in the process of shearing, while when the high vertical stress is high,it presents a
shrinkage-dilatancy-shrinkage trend. Friction angle increases with the increase of relative densities.
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Tab.1 Parameters of particle size distribution

BRI o A RRLAE . »
WA D3 /mm NI RE Cy [R5 O
/mm Dsgo /mm
0.097 0.16 0. 29 1.78 0.997
2 KBWAHER

2.1 REH&

B i T 105 CHURT b, &ad 24 h 7o T . BFXTARE . & f 8 sL 3 FelRES X ke T 3 A
X SERERD D, 435024 0.3.,0.5,0. 9, BRFCRAAEPFE 7R B ) B 45 7435028 50,100,200 Fil 300 kPa N
HEAT YY) 5

IR A D A 63.5 mm. @& h A 27. 7 mm KT v =xD"h/4 = 87. 679 cm’ ., Ay 4 b 45 il 3k
55 D RE IR X B S B M S IR L o, SARXT RS D, AR o X RX. ERERNT .

HRIRILBREE e0 = v /v, = G, — ) /y, S A1

m, = vp, =vep/(1+e), (D

K o, IR FLBRAOIREL; o B EPRREL; o IREERE: oo WEPEE LR I RIS o, Ry 2. 69,



Journal of Shandong University of Science and Technology

FREZ
EUR R R A S R LR 2O B R R

‘47

LK P52 7K 53— e ) (L B AL Ik i s 4 B 1) ) (G IR AR 55— KT MG A 5 6 IR TP AL AL IR s 7 JIG JAE 5 8 BT U & 59— faf 2 48
[E 2 ShearTrac-11 [y 2542 i 3K H 514
Fig. 2 Shear Trac-1I direct shear apparatus
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Fig. 3 Curves of shear stress and horizontal displacement in different initial relative densities
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Fig. 4 Curves of volumetric strain and horizontal displacement under different vertical pressures
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