Haas BOM e M N S S - S G S B = == ) Vol. 44,No. 5
2017 %5 H Journal of Hunan University(Natural Sciences) May. 2017

NXEHRS:1674-2974(2017)05-0063-10 DOI:10.16339/j.cnki.hdxbzkb.2017.05.008

2 W 16 BRAE P TS 3R /2 #R0W CFRP-R 8 + 58
25 M BE IR IG T 5T

FHRENT R E AR A x4
(L KRWHET Y HARSEAFRE. WA KY 4101145
2. KL R BT HO R A P RE ST B R [ K 7 B s TR0 WT R K 410114

W E: 2% CFRP-RELFHLGARF AR AL N E . BLH B REF KT A
FRAUERAER F# M FRP 5 LA RFE & E R A AR g Lo f k. it T AWK T
B0 FRP-R8 X R\ AL BN, 0 T ARBREN TRELMERXBDLLES.
REBESFRZRMER @ LEREG YR, RIS R AWM. A SMEREA T E@E C30 7
BE A PRI, R A AR AR AR C30 B LIRE THREE ) FLEE
C30 3kt £,C60 #ik £ 3% & KMo A Prit & & BRI F 30 T # 05 CFRP-538 C30 # £ 49
BUARB ThERETRXET 24 CFRP 5 R ARG LR G EELERRANEARER
1o FBR LB 20k BRI A R RRAE IR T $0s FRP-3 % £ A6 25 B fb 0 £ 2 R B ;A% B2 B JF 4%
ONEF R AR BE R B R ILAE S AL L Ak IR B B R R B R RR A R AR R T R AR 45 45 AR
Ty 0 B AR B R B R W R A B

KEIF A B CFRP; 2545 M4k A SR 4B 3R R &

RESESTU3TS MR ER A

Experimental Study of Bond between Near-surface Mounted CFRP

Strips and Concrete under Freeze-thawing Cycles
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Abstract: The durability of the interface between NSM FRP and concrete under freeze-thawing cycles
was examined. The pull-out tests were conducted to investigate the influence of freeze-thawing cycles on
the bond performance between NSM FRP and concrete with normal strength, high strength, or additional
frost resistance. The mechanism of the bond degradation between NSM FRP and concrete under the freeze-

thawing cycles was also discussed. Moreover, the influences of the distance between concrete edge and
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groove (edge distance) and the thickness of epoxy adhesive on the bond durability of the NSM FRP were
studied. The test results show that freeze-thawing cycling resulted in the strength deterioration of ordinary
concrete, while the high strength concrete and the concrete with frost resistance showed no significant de-
terioration under freeze-thawing cycles. Freeze-thawing cycling also caused the transformation of failure
mode and the relatively significant decrease in bond capacity for specimens using ordinary concrete. Never-
theless, it had no substantial impact on the bond performance of specimens made by concrete with high
strength or frost resistance. This result indicates that the bond deterioration of NSM FRP under freeze-
thawing cycles was caused by low strength of concrete. Moreover, the decrease of edge distance resulted in
cone-shape cracks at the loading end. When the thickness of epoxy adhesive was reduced, the bond
strength degradation induced by freeze-thawing cycles was more significant compared with that of speci-
mens with thicker epoxy adhesive.
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Tab. 1 Properties of test materials
B BUHL R L fif A5 ik & R EE 27 TSRS REE LR SN ST 7 A BT
/MPa /GPa /% B i S5 0 FE 5 i/ MPa T B 45 JE#RJE /MPa
CFRP 2068 131 1.71 C30 34. 8 CW30 44,5
Fhas W g 31.9 2.632 1. 47 CA30 33.5 C60 61.9
x2 KHSHET
Tab.2 Test parameters
oy T 5 7E‘?ﬁi T JEL Fas K E i e 2 T8 W R
T S 2 /mm /mm /mm /mm /mm
C30-1.300-0 0
C30-1.300-150 150
C30-1.300-300 300
CW30-1.300-0 0
CW30-1.300-150 150 .
CW30-1.300-300 300 €30
CA30-L300-0 0 .
CA30-1.300-150 150 W30 70 300
CA30-1.300-300 300 .
C60-1.300-0 0 CA30 2 4
C60-L300-150 150 .
C60-1.300-300 300 60 30
G40-1.300-0 0
G40-1.300-150 150 40 250
G40-1.300-300 300
T2.0-1.250-0 0
T2.0-1.250-150 150 .
T2.0-1.250-300 300 €30
T4. 5-1.450-0 0 70
T4.5-1.450-150 150 450 4.5 2.7
T4.5-1.450-300 300

FRE g 5, T R M 45 )8 (Thickness) ; C 378 1R B + (Concrete) 5 A 75 Bl % 7 ( Antifreeze) ; W 22 78 98 /K 7] ( Water reducing
agent) ; G 7~ Al BH 3 14 1 4% 1 85 (Distance from groove to block edge) ; L 678 %545 K J& (Bond length).
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Fig. 3 Concrete strength versus
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Tab.3 Test results of specimens with different kinds of concrete

WA b [ﬁﬁﬁ [IENUEN B AT G5 Wjﬁkﬁﬁ (LN S
C30-1.300-0 55 FRP i {1 i 4 CW30-L300-0 54 FRP Hif i iy 24
C30-1.300-150 51 Fhoh o B CW30-L300-150 46 FRP i {1 17 24
€30-1.300-300 47 Tl 45 5 R B CW30-1.300-300 50 FRP i fift b7 ¢
CA30-1.300-0 62 FRP 7 i b7 24 C60-1.300-0 54 FRP Hif i i 24
CA30-1.300-150 60 R 45 5w R B C60-L.300-150 46 FRP i {1 7 2L
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Fig. 5 Debonding failure of specimen C30-1.300-300
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Fig. 6 Debonding failure of specimen CA30-1.300-300
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Tab.4 Test results of specimens with different edge distance
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Fig. 11 Diagonal crack at loaded end of specimen
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Fig. 12 Curves of bond stress versus slip
of specimens with different edge distance
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Tab.5 Test result of specimens with different resin thickness
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Fig. 13 Cracks at interface on both sides

of groove of specimen T4. 5-1.450-150
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Fig. 14 Crack at epoxy-concrete interface
of specimen T4. 5-1.450-300
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Fig. 15 Failure plane corresponding to epoxy thickness
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Fig. 16 Distribution of bond stress along bond length
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