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Shear stress-strain relation of frozen/thawed soil-structure
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Abstract; To reveal the shear mechanical characteristics of the interface between deep alluvium frozen/thawed soil
and concrete structure, a series of direct shear tests were carried out under high normal stress and thawing condition
by using an improved DRS-1 high pressure direct/residual shear test system. Basic shear mechanical characteristics
of the interface between frozen/thawed soil and structure were summarized. Based on the test results, empirical
equations of shear stress-strain relation of interface between frozen/thawed soil and structure under different high
normal stress and thawing conditions were established, considering pre-peak stress and strain softening behavior,
respectively. Effects of normal stress and thawing degree on the maximum shear stress and the initial shear modulus
were discussed. Results show that the pattern of shear stress-strain curves transformed gradually from strain
softening to strain hardening as the process of thawing. When the shear strain was small ( pre-peak), the general
hyperbolic model could reasonably describe the shear stress-strain relation of the frozen/thawed soil-structure
interface. Furthermore, an improved hyperbolic model in consideration of strain softening behavior was proposed to
describe the whole shearing process under different high normal stress and thawing conditions.
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Fig. 1  Design of test

VR (Rl A 5 250 42 fil ThD 1 59 4 40 5% R
AL RGN 9 DRS-1 55 H ELAR BT i 50 R Gk A7 1k
YY) & S ACIR VR VA 1 B S B R VR 45 A A i
4 il R 42 1) 7 - 40 ~ 40 C K5 -0.2 °C),
AR pS1.2 . ¢61. 8 $p79. 8 mm 3 Fh AL 1A | B
KK M7 0 ~30 MPa i A48 45 il 55471 3 %£0. 001 ~
1.999 mm/min'""’.

TR AR FH AR M A Bt T ik B g
SEYG A A 2 R IR 1, = 11,0,

SRR dyy =0.06 mm A FRE C, =5.83 iy
REMC, =1.38  EIM AT KFE w=20 %  T%
JEpy=1.7 g/em’ HAZ261.8 mm & 30 mm. i1
PR A HEF IE = £ T8 JE AR 1 HLRE B B AR 400 485 4%
I, Z5 A TS A BE 0.9 mm, DUEE 3% 0. 8 mm/min
BT RN AL IR E] 10 mm BHE (1. B 56 24
1R,

PLEL 2 U5 B 36 v e AR A0 it A o v R 4 -
SRR BT D). B el R R — RS E - 20 CIF



- 136 - MR

Ol ko o iR

553 &

TR , ZJe T Ufy it VR e (A 20 v i v 1 H

HHE O ~3 °C) , Rl R R 120 B AR il 229k 2 °C

i, BRI A IR R A T I B AL B IR,

AR B AR E S5 TR 85 U ( DL Datataker t230Il ) 1a0kE

TR R s e sh /T 0. 01 °C/min J9% € FIWRE) -
F1 REHEH

Tab.1 Test condition

g 1163 1/ MPa Rl LR/ C
3t 16 41 3,5,8,10 -10,-5,-2,0
, . Rk =
YR I 7o 82 H45-20 C -10~0 C

| EEER -@ e () £
INEY WANWW ; IVVWWWWVVW
LEHIE A

B2 H{BIETE
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Fig.3 Measurement and control of specimen temperature
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