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Abstract: In order to study the effects of freeze-thaw cycles on the adfreezing strength between frozen soil and concrete
interface, a series of direct shear tests are conducted with different numbers of freeze-thaw cycles under different normal
stresses, test temperatures and initial water contents. The peak shear strength, residual shear strength, shear strength parameters
are used to analyze the adfreezing strength at the interface. The test results show that the shear behaviors of the interface are
still strain-softening after 20 cycles. The influences of freeze-thaw cycles on the peak shear stress are stronger than those on the
residual shear stress, indicating that they have an effect on the content of ice crystal of the interface. When the water content of
the soil is low and the test temperature is high, the peak shear strength lightly increases with the increasing cycles, and it
decreases obviously at water content of 20.8% and test temperature of —5°C. Therefore, it is necessary to pay attention to the
influences of freeze-thaw cycles on the peak shear stress under high water content, low test temperature and small deformation
of the structural interface. The cycles have few influences on the residual shear stress. The peak cohesions of the interface
increase, become stable and decrease with the increasing cycles at the test temperature of -1°C, -3°C and - 5°C, respectively,
which is presumed to be caused by the water migration of the soil near the interface. The peak and residual interface friction

angles are influenced slightly by the cycles.
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Table 1 Physical properties of test soil
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Fig. 1 Concrete sample, frozen soil-concrete sample and shear test
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Fig. 2 Temperature path of a freeze-thaw cycle
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Fig. 4 Peak shear strength vs. freeze-thaw cycles
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ST PRV 8 R B o R 8 R A SR (UK A D
R R SRR T R R ) B D155 . PRI 45
7732 RIS A L AR W AR FoK Z g B 2, RIEAS
[FIAT 46 2 7K 26 A58 il B2 I Ve A2 B D5 FE AR AL B I
TERR AR B IRE B, S R A RS TS VK 45 71 Je
R R SRR TR SR 0V O, T R RN S A )
T BE 2 752 A6 BT AN UG & /K R AR N,
AN [FIATT 46 B 7K 23 R I0 R FE I 5 AR B U it B AR A AR
/N,

AT 45 5 RIS A VKIS, (Hs R e
HIRT3R, Wen 2RI Volokhov 25PN 5 v Ak
RIRFEH A AFAE ORI o 31X 3 B AE 1050 1k A2 A R P 38
KAy RATRS, HED R RO R R R fE R,
Ttk GHRtD 5 T3 22 R R A7
TERERE R, LR Ak S iREE 1 2 (A1 & /K AR
TBEERAEE, SRy RAETAEF A RE. 5K
KBRS, TBZE KD, Ryt
PRAIGE 5 /K 2 BE R RGP E BTG, DRI B D7) 5%
FEIZHTIE R o AHAHIUR E7K B BRI, i85 2 Fhii i
KR % FE BV AR B IKEEAWIG R, Rt S
BYI 8 2 A VR R AR O i R R AR L
SRFELE S K ZRBARIT, B VIA6 S /K S8 i 36K,
H 24146 & /K F B GRS 7K E), BEEVILE
FKEWBE IS, EEEKEN 100%0 BTk
B R,

AR, A SO T A X VRS S e A T PO ARG
WA BARERAE, HUR R BB e FOR RS kAT T

gL, A8 LLE TAR R i ey mdh AT et «

4

BT RVNE AL, B SRR A A L -
TR ST B DR P s, RN 2 R AN R R 36 IR
FWIE S KR, BEILLT 4 5458,

COVRRBMEH XS T BTN )1 5 KA 8 i 28 7%
BRIRN, 2105 20 IGHS Ja i 264752 R ALY
% RTS8 1) 87 7 P 52 i 5 - Xt 5 Ak B IT B2 7
(RIS, 2% BH L A e s VK & e AR e, IRt
TR AN T (AR S ST 5 2B AR AP B o U
BYL TR o

(2) MARYIEE KB, R  m,
R AR A ST WA BT D5 3, (H AR =R .
SRIAE S KR (20.8%) Mole i BRI (=5
C), WAR BY )50 FE Bl 5 VR RE PR 1S T BRI, 5 (644
F KRR E S SR .

(3) REYIIEE /KR . R T 4 BER 8
oF Bk £ BY L) 55 FE (1) 5% 1 50 A B S5 R L o R A
/N,

(4) TERIRJE N-1°C, —3°CHI-5°CI, Wefi A
571 BE R AR RGN 20 R DN I AR e AR B,
HEM 2 B T ST LR B G5 vk & B Bl D . I R 4
9 R A B A I R R P U S s A5 AR A
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