F31EE 11 R | 2 Vol.31 No. 11
2010 4 11 A Rock and Soil Mechanics Nov. 2010

XELHS: 1000—7598 (2010) 11—3392—05

= N A A Bl — 4 D FR T R AD R T M R

EHA, FAL!

(LINR KR A HE TR L, B 2500615 2RRIEKY: SATHEER, WMEL RAMNE T2NIN4)

O USR], m N SRS (KA R R ORI G o 38 1T R 1) — ARl AR AL, BURE K
UL T P ) S DT S8 s LG 2 o 3 S 0K A 3 JIE B AEBEIEA b, 04T Tl AR R RE AL G R, IR
BRI TE LA e, A3 T HRIRAR S AN ORE SR IE 4 5 UG AR AR 2 IRV DR R ARk e WFTLE R, R
D1 YA AT T ORI 2 U5 AL A 5 FURE B IR BB b e BB, XTSRS B AR T T e
X8 W Wby AR BURREY; MR RiKD)

PESRS: TU443 XERFRIRE: A

One-dimensional mechanical behavior of granular materials at high
stresses (Part II): Creep behavior

WANG Zhe-chao"?, LI Shu-cai’

(1. Research Center of Geotechnical and Structural Engineering, Shandong University, Jinan 250061, China;
2. Department of Civil Engineering, University of Calgary, Calgary T2N1N4, Canada)

Abstract: It is shown in both field and laboratory observations that the creep process of granular materials is accompanied by grain
crushing. One-dimensional creep tests were conducted on sands. It is found in the tests that the amount of crushed grains increases
with time at specified stresses; and the grain crushing rate is directly proportional to creep rate. Based on these findings, energy
conversion in the process of grain crushing is analyzed; and the relationship between grain crushing rate and creep rate is obtained. It
is concluded that the creep rate is directly proportional to grain crushing rate when granular materials are subject to creep at high
stresses.
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Fig.1 Creep curves of Ottawa sand in 1D creep tests
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Fig.2 Grain size distribution curves of Ottawa sand in 1D
compression and creep tests at 28 MPa

AU IR S s A 0 A S5 O
RKAWE 3 From. WEFHRRTLE I, — 422 s
T TR PR A T 4 TR AR RS 4 AR b I LE
KZ, T A&k

¢=0.123 8¢), (D
6.0
n
£ 4st
L ¢=0.123 8¢,
S 30f
o "
%ﬂﬂ-
= 1.5 A 10 MPa
+ 18 MPa
= 28 MPa
0 1 1 1
0 1 2 3 4

BRI R ¢, /(10 %/min)
B3 VR — YRR AR R 3 Ok R

Fig.3 Creep rate-grain crushing rate relation of
Ottawa sand in 1D creep tests
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Fig.4 Grain size evolution in 1D creep of

granular materials
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