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Influence of Freeze-thaw Cycles and Sustained Loads on Deformation
Performance of High Strength Concrete Beam Strengthened with CFRP

WANG Su-yan, SONG Ze-lin, DING Li
(State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology,
Dalian 116024, Liaoning, China)

Abstract: The four-point bending test was conducted to investigate the influence of freeze-thaw
cycles and sustained loads on the deformation performance of high strength concrete beams
strengthened with carbon fiber reinforced polymer (CFRP). The bearing capacity, stiffness and
failure mode of the test beam under different environmental conditions were analyzed. The results
show that the performance of test beam changes little under the action of freeze-thaw cycles. Both
of the two factors have negative effects on the performance of beam under the coupling action of
freeze-thaw and sustained load, and the bond behavior of CFRP-concrete interface of beam under
sustained load decreases with the increase of freeze-thaw cycles. The stress of CFRP-concrete
interface will increase the deterioration degree of the interface under freeze-thaw cycles, and the
performance of strengthened beam will decrease.
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Tab.1 Mix Proportion of Concrete
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Tab.2 Physical and Mechanical Properties of CFRP
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Fig.1 Dimension and Reinforcement of
Concrete Beam (Unit: mm)
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1.3 HEmMEFERSKIEIT

W PA 3 8% 9. L0 (0 kN), L30 (9
kN), L60 (18 kN), 43 5l g K Kl i CEFRP A7 iR #E 1
PR AR S 0%0.30%.60% . Fiamad Afrik
THAY R A it BIR &8 £ (& 3), A Je =05
T 2 A28 A TR 1 T 28 R R AR AR 1 18 )
BLA% 02 38 990 5 fp 438 645 1B o 28 0 1 5% e X5 | i
ARG I EE b — IR AR 2 nai g
WHIE G 8O 22 /N F Syt I E A L
PR T I B T2 5 3 2 AN BTN 3 A R 25 . IR
PIEE NI e RE R SEICHEIE AR SE DS
SR 8GR B H AR E .
1.4 HERERIKE

O Rl 0 SR F PR R VR AT R AR R R R iR
W5 do SRR R ALIE R R R 3 b TR BE 4 i1
Rt YRR L BR AR R 43 S (8 = 2)°C M (— 17 &=
2)°C, VR Rl & BR AW K b BEAT R RlOE B OB
100,200,300 =444 ,
1.5 KKBPERS

IR 12 AR, 40 5 TR PREE T .k
WS HOTHINER 3 s,
1.6 #EHXE

K HI 100t H A i A et 46 AL X 52 2 47 DY
A N A B EH O 0.2 mm o min ', 3K
TR LT EE OB 10 o] 2 4% BRI



28 EAAFE TEFR

(2 =EA

(b) REIAG

B3 mEEE
Fig.3 Loading Device
®3 HusHKIt
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Tab.5 Stiffness of Test Beams
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Tab. 6 Comparison Between Calculated and

Experimental Results
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