BAE B W
2016 4£ 10 A

DOI: 10.15986/j.1006-7930.2016.05.005

FEEORRRR TR IR XS SN AR R £ L *h L5 1 BE RV 2
kA, BES?, BEE, £ T

(1. fEIEBE A TREARE, L5 1HiE 2238005 2. RIFRFERA TR, LiF 200092)

T WP E, WEE T B RS R AR SRS BV PR B R L ARG S R IR AL A . SR, VR IR
F25R 0, AR AR BRE A X 5 TR LRSS e R (IR BB S AR ES s YRRAIEPRS0IRET, FrR30%M50% KAk Atk
FRORY 25 8 B 4 I e A1K22.8% 1148 5% . BIRAE L iR MBS e — AN RME . MR G IR TZAE, AR MR & A 2
RZ, RELIR R T8, PR Aok ik B ) A EAR U VR R AR AR TR, I B TR % MG S5 e RB IR AL 2, ERAERAL
AR & AR B RBIIR . S Ab, SRR A PR AR X 5 AR i ARG 45 1 RE S i AS 1 .

KU RiESEEAE; FrEk; RALMOEER; TREEL

FESES: TUS02.6 XEkPRERD: A

PR A R (A SRR
J. Xi'an Univ. of Arch. & Tech. (Natural Science Edition)

Vol.48 No.5
Oct. 2016

STEHES: 1006-7930(2016)05-0643-05

Study of influence of sustained load and freeze-thaw cycling on the bond
behavior of steel reinforced concrete
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2. Department of Building Engineering, Tongji University, Shanghai 200092, China)
Abstract: For studying the degradation law of cohesive property in reinforced concrete under the coupling effect of sustained load of
steel and freeze-thaw damage, the fresh concrete and air entrained concrete are respectively prepared. After different freeze-thaw
cycles, the cohesive property between concrete and steel was tested through a pull-out test of steel. The results show that the influ-
ence of combined action on the bonding strength and peak value of slip is not obvious when the freeze-thaw cycles are below 25
times. Then the freeze-thaw cycles reach 50 times, the bonding strength of concrete with 30% and 50% percentage of ultimate load
respectively decrease by 22.8% and 44.5%, which shows that a threshold existed. When the freeze-thaw damage is below the thresh-
old, the coupling effect caused by sustained load of steel is not significant. However, the coupling effect becomes more obvious
when the freeze-thaw damage is above the threshold. The coupling effect between the sustained load of steel and expansion pressure
accelerates the crack development, which leads to the degeneration of cohesive property and splitting failure in reinforced concrete.
Moreover, the influence of coupling effect on the cohesive property is not obvious for air-entrained concrete.
Key words: bond behavior; sustained load; freeze-thaw cycling; concrete
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Fig.1 Schematic drawing of bond specimen
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Fig.3 Loading set-up of pull-out test
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Fig.5 Load-slip curves of specimens without sustained load
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Tab.4 Bond performance characteristic values of specimens without sustained load
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Tab.5 Bond performance characteristic values of specimens with sustained load
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Fig.6 Load-slip curves of specimens with sustained load
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Fig.8 Load-slip curves of air-entrained bond specimens
2.3 FhEEMEREIRICHIIRS MR
2 R AR R 5 TR B LRSS, RE
T RO AT PR RSO A 7 5 TR B 5 vl B B 0
WA A5 5 TR LR 25 ORI AR 0 B 5 [RJIF, 05377
B 7 i AR FOK IR RS A T A — e R
BRGNS, WEIOFTR . U IR RRIE BRI IR
BULB W, XA RER AN, BRI



555

RITZ, S FrROUR RGBS AT R R ORGP AR B S R 647

MR FRRRRAE R, TR LM e th R 2k
—H I MR, AMERRRERAEF A R o 1
AT 32 HOR AR, X T4 R 5 4 Y T Je 2 240 R 1 £
F, AT T 075 -5 TR TORS 45 P RE IR AL .

B9 CRELFRIAEUNT AR RET R
Fig.9 Crack development in little frost-damaged concrete
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Fig.10 Crack development in large frost-damaged
concrete
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