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Study on the constitutive model of transversely isotropic frozen soil

L2 .3
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(1. College of Water Conservancy and Architectural Engineering, Northwest A&F University, Yangling 712100, China; 2.State key laboratory

of Forzen Soil Engineering, Lanzhou 730000, China; 3.Department of Civil Engineering, Tsinghua University, Beijing 100084, China)
Abstract: Based on the forming process and the characteristics of frozen soil, it was pointed out that frozen soil could be named
as orthotropic material. With the application of mechanics of composite materials and the tests on stress and strain, elastic
modulus, Poison’s ratio in three principal planes under different temperatures, frozen soil could be regarded as the nonlinear

transversely isotropic material. It could provide the basis for new constitutive model of frozen soil and numerical analysis on

interaction between frozen soil and buildings.
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Fig. 1 Coordinate system of frozen soil
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Fig. 5 Dimensionless relationship between stress-strain
IRV PRNP SRS R 2 SUZ N VR ¢ TECEEZ BPY
P PR BE . o, =025T+C ( MPa ), I
|G =134MPa GELEEBBIE T 1)
_hbmwmm (R D

o & Fb B B

JAB U £, =1.2x1072.
R LA b 20 07 Je A B 9% 2% ok 8k -
744 B A 2 P A R R g
y=(xd7")y . (4)

4 5 g
C1) SEBGAE N, S 2% MRy 0 A0 24 1 4 25

JE R KGRI R s 8 TR0 ) AR, il s ae
W5EZEH O AL B S A, AER D2 E S EN R b
A g TR

2) &5 T ] Y AR T RO A% 7] [R] 14 R
TG ARG R, ZREY L E A A 1) Sk R R
o {8

(3) 25 1 A R BOWE % 1w [) PR A R 10 2%
PR 2 2 50 AR A A

DA% 0l L A 05 - 5 e U A 0 B
el T Z 5 M 80— AR,

S k-

(1] EIE, SRR, $hrdl. A& m St b 5 @ s A
TR I AR AT B S o BT 0], AR TTREAR, 1999(3):
45 - 49. (WANG Zheng-zhong, SHA Ji-de, JIANG Yun-jing.
Nonlinear finite element analysis of interaction of orthotropic
frozen ground and construction[J]. China Civil Engineering
Journal, 1999(3): 45 - 49. (in Chinese))

(2] SRACER, TakRk, U, A AR R R R AR IR A
PR, oK) L, 1996(17): 148 - 151. (ZHANG Chang-qing,
PENG Wan-wei, et al. Primary study of measuring
deformation of frozen soil with strain gauge[J]. Journal of
Glaciology and Geocryology, 1995(17): 147 - 150. (in
Chinese))

(3] EbBhilE, SEHE, R #%, S EBCRAREPE I IE A R
AKIBERL[D). 3RO 4, 1997(6): 78 - 81. (GUO
Zhen-hai, GUO Yu-tao, XU Yan, et al. Nonlinear elastic
orthotropic constitutive model for concrete[J]. Journal of
Tsinghua University, 1997, 37(6): 78 - 81. (in Chinese))

[4] ZHU Yuan-lin, CARBEE D L. Creep and strengh behaviour of
frozen silt in uniaxial cornpression[J]. U S A CRREL Report,
1987: 1 - 8.





