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Abstract

The widespread application of Fiber Reinforced Polymer (FRP) sheets in the reinforcement of ex-
isting building structures has led to increased emphasis on their reinforcing characteristics. This
paper reviews the research progress on the shear performance of the bond interface between FRP
and concrete. Various factors influencing the interface shear performance are discussed in detail,
including concrete strength, FRP bond length, bond width, bond thickness, and elastic modulus.
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Additionally, the application of Grey Relational Analysis (GRA) in evaluating the influential factors
of bond strength is introduced. Through the establishment of an experimental database and corre-
lation degree calculations, the impact of each parameter on ultimate bearing capacity is determined.
Finally, the existing bond strength models for the FRP-concrete interface are discussed, highlighting
the limitations of current models in predicting interface performance in practical engineering sce-
narios. The importance of considering factors such as concrete aging, damage, and reinforcement
corrosion is emphasized. This study provides a scientific theoretical basis for the engineering ap-
plication of FRP in concrete reinforcement and points out directions for future research.
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1EHRRMPEH S5 N THAGRIXCE I T, A TIERM B e i it L ah it e iz g1k, 80T
TeyEm R SR BT R . H SR BAE 46 0 [ BE A A M0 v AN A 2, b 21 438 5 52 A AR (Fiber
reinforced polymer, FRP) [ il & 48 Huhisd B sy Prose sy BB /e 00 R ke, 7RSS at)
A HI[1]-[3]. JE IR SE K FRP P RERG S5 75 75 B0 B AN 8R4, A2 i — A AR IL R 52 7, % FRP
e R e L 5K R0 AE T FRP S5 REE L 2 (A AT SE R 45 TR, 2% 5T 09 14 B L 52 e 1 o 3] 2001 B 25
M2 At fEAZ D)5 PERe, FRP-JREE L BT Sy thRe U N E 2L, DRI Je 3 i 78 BY I B S
F R FI A8 PRI B BIA  / 4] BT B AT IS — R AT N BT VIAES, i iEhilse . egaie ., Xy
NI AR AL, R T FRP-TREELAEST YIS JJ/E R IR AFAE,  HPR 2 52 S M RE R & Fh R 3%
ELFEREE LR AE . FRPORGSSKCE | Rh&h YT« RG4S 5L & B Sy s A B S5 [5] o IAE R, IR €4 R 3 #r (Grey
Relational Analysis, GRA)E A—Fh A5 2 (A HE AL B A3 4 55 [6], B0 br & R K 2 IR e BREE, GFA
Al R R AT KRG AN, RSB R=R RS pe s FE R .
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Figure 1. Diagram of FRP-concrete interface
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Table 1. Experimental data base

F 1 R HIERE

Concrete Properties FRP Properties
Ultimate load Eajjure
Reference  Numbers b, h, I, f! L, b, t, E, P, /kN mode
mm  mm mm MPa mm mm mm GPa

Colombi [9] 30 150 150 600 15.20~58.00 100~500 50~100 0.22~1.2 165~409 19.052~38.070 |
Bilotta [10] 34 150 150 500 21.46~26.00 50~400 50~100 0.17~1.40 170~241  16.85~33.56 I, Il

Wu [11] 65 150 150 300~400 25.30~59.02 30~400 50 0.17~0.50 238.1~248.3 7.38~30.15 |
Toutanji [12] 12 200 130 200 17.00~61.50 100 50  0.495~0.99 110 7.56~19.03 (Y
Heydari [13] 8 150 150 350 20.0~43.0 150 48 0.13~0.26  230~238  10.54~15.69 -

A. Bilotta [14] 18 160 200 400 19.0 300 60~100 1.2~1.7 109~221  29.86~54.79 I, 1l

Davood [15] 24 150 150 350 16.9~53.76 200 48 0.13~0.3 65~238 7.78~14.38 |

J. Yao [16] 66  100~150 150 350 18.9~27.1  95-240 25~100 0.167~1.27 22.5~256  4.75~19.07 (A1}

Ardalan [17] 22 150 150 350 36.80~41.10 20~250 48 0.131 238 7.58~10.12 |
Dai [18] 26 400 200 400 35 300 100  0.11~0.38 74~230 13.5~60.9 1, VI
Ueno [19] 42 80 100 350 23.0~74.5 200 40 1.12~1.80 42.66~43.66 9.52~18.29 -
Davood [20] 52 150 150 350 24.7~40.4 200 50 0.166 230 10.30~14.55 |
Majid [21] 4 150 150 330 33.5~37.4 100~150 50 0.166 230 10.71~12.16 1, 1l
Biolzi [22] 6 150 120 300 32.59 30~250 50 14 170 7.41~37.95 |
Cheng [23] 42 150 150 300 17.70~33.45 200 50 0.12 72 5.34~13.81 1,1
Hadigheh [24] 17 150 150 300 38.0 200 25~80 1.44 165.18 16.0~49.6 |
Tong [25] 8 150 150 300 29.32~48.68 150 25 1.8 122 9.9~13.84 1,1

Zhang [26] 22 200~250 150 400 38.95~43.53 250  50~150 0.262~0.655 94~227 12.32~50.94 1, 1l
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Bk
Sharma [27] 18 100 100 500 29.70~35.82 50~300 30-50 1.20~6.00 32.7~300 11.30~46.35 I, |l
Chen [28] 47 100 100 400 33.34~56.88 300 50 0.167 242 8.4~221 I, 1, VI
Barbieri [29] 12 150 120 300 32.59 25~200 25-~100 14 170 3.70~46.28 |

Zhou [30] 123 150 150 300 46.22~66.28 20~200 15~150 0.111~0.341 71~237 3.50~28.80 I, 1

Ai [31] 18 150 150 300 26.94 60~180 20~40 1.43~2.86 104 1.98~33.37 1,1

P. Li[32] 27 150 150 400 11.79~23.57 300 50 0.167~0.501 257 7.56~22.76 |

TEe 1 JelR B RS TT AR EE, b, b, 28 R BE AT FEEE AR s £ ONTREBEE R R BUR RE: L, b, E, AN
FRP RGEEICRE, High 6 R t, Jy CFRP AP RLREGE SR .

ARG IRE AR 5 ) GRBE LGS REARIL) 45, KT RAEAGURRE ) 537 R HURSE f,, 2
A 4SO R U 2 Pl

Table 2. Ratio of compressive strength of cylinder to cube

2. EFEE - S RERERE

TR o S 2 C15~C60 C60 C70 C80
£/ foux 0.79 0.833 0.857 0.875

3. A EKESEIE B RN E R
31 BELEE

Chen and Teng % [33]38 ik 5 1 85 DI 56 2% B FRP-JR B 1Rk 45 LIRS 45 0 5 5 VR gt o g b B, 56
FARSE R RS RR T, WA 5 RIUVR G L AR, MRS (34142 3] FRP-VREE L S
WP B 17 3 R 5T DT 2R e 22 I o VR o e P R KM K TR i 2 R RGE TR RTDIRES S
Wi, Li 25[32]. Davood Z5[20]45 Hi R #5 H ok TR IE T BB R SE RIS B 2 bRt 8 RO SR P AR Je ), FEHE T B
BERIGIOE T, — MU B RDRLAR (3G K 2 S EUREE L SR 45 S IR R SR %, BRI T ShTE T
PraRE, [RUTERGSS CFRP AR B Ny Ss b KRR 1B R 8 TH A

3.2. FRP ##l&#

3.2.1. FhEKHE

S KRR A R A H 1 LR AP AER B, FRP LU R B SR 1 Rt 2 9 5 52
BORE 5E, T FRPREZEAREE . R4 J5 5 LA 98 B2 EU AR S0 DR 20 2 AR S LR B AR s ) B e bk, Xt
Fh&s o FE R BN 45 R P AR BRI 22 . HAT AW 2 2B M 7 A RO A KRR, 3% 3 128 1 H Al
WA RO A5 R A

X O BA RO A BB W DAE H, SRR R b, SRR R, VR RO
FElim, HRMIEGH, S80H RN KE M. EHEEDTFIZETIRN, 52k 4 3 B AR H AR
TULERE, AhFRIAERII0 55 thoxd i ik Be e e VE A B B o M m,  Horbopl (& AR T S 2
AR 68 T PAY B8 ) B A5 5 ok 1 A P F) 7 T (RS2
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Table 3. Effective bond length model
3. YA IKEEE

Y #VE
Et - .
Chen and Teng [33] L = \/ffff Ei+ t f 20508 FRP SRVERE & JEREFIVRBE L T3P R oL

seracinostal, @5] b= n T~ S ARSI VIR A . ERRE. L, E v A DN
' 27 Lo [OCEC A BORSTIR IO K . FRP SRR 2 LR i T L

322 MERE

£ FRP-JR e+ A IORS G55 BT FU b, RG4S 96 R — DN EEMSH. v 7 A4 R R Ak ko &
PEEITERT, 5 2 FRP-TRIGE LR ZE A T AT AL 06 (2 00 A, KRG 45 58 B AR I B T 20 BRI N 775 i B
TEFHR .

3.23. HMEEE

K IEAE 3610 7T 1 AN A CFRP A7 (kG 45 2 HOe I BCR ROFZm, IR 3R 1 CFRP Aii kG452 Hui £
TR BE LA R R BUR T . Akbarzadeh Z8[37] WI3E N CFRP A1k I /2 5 rT LAk 6 5 A AR R A 22, A
HAA R AR P B RSk, A — EREE LfR i 7 aE k.

3.3. MERE

FERLBY IS0 B i id FRP-JR e L ST RG 45 IR AL 16 5] FRP &AL 1, BRIAE L3887
Mo, = IR BROC N B2 [38] . H A 5 FH (R A SRR, BAT B I 1A e, (HISRAPRAR RS
Boff, WraREIVERUR, MR I b 2 ARG R K A K A T 455 AN AT 380 (50

HAELE[25) 0 R)R B AT W IT, R AN Z RS R AL, T LASE K S TR AE, B e S T K
B FRp A [0S TR SRR 1, T RS 2 9 5 1 J2 BB Fl S b, 17 v o P8 VR e 7 T RS 45
5P 2 B 2 T L ARSI T 48 K o A Xu S [4013 3 BIRE £5 15 J2 J5 P2 1A M Jim 2 41 ) 5 T 3 57 SR S g™
Jd A . BARSRAE[ALIWTIT 1 IR NS TN e ) 0 255 AR B T B, BRAG UE T3S I i 2 J5 58 R LA ok 45 4k
e, REEIZE B REIAE] 3 mm I REAE TN T8, RS R, EAES IR BEE R
JRIE RIS, HLRR 2 e TR RE b SR 2 R IR - TR R AR [34].

V2 2 AW G R R G AL IR M R S MR A 4E S5 M B I FHI 45 G R, IR THRER
[42] 0 DARRHRE S O PA 2B 71 AR B v 0 2 1 S /K R 6 71U (THSSC-CA) BE T EAGRIIE. CFRP Afi )
M FH AN 254 i) AR T B R DA — e REIE L AR 1 RETE[43], ARRE SR W R RE 51U 5L NS
FRP FPEHIRE . DLSR kb 25 2= R AR

4. BSEHBERT
4.1. IR XEXTRID

IR IRER 73T [44] [45], N — M2 IR Geit e Wik, BT PPAG 24> 3 R 300 3 R 3 (9 T ik L
M EIWT R R G0 R a3 ) AR B SRR R . ZTIEA S T REMECE S RERPENEE, N
B ARG P R E 0 R R b 5 R o s SR A 508

4.2. WESHEMAH
RS A I S S A P A5 VR LSRR . FRPORGSS R KNSR BE L RS 55 S IR AR A 2o 0

DOI: 10.12677/hjce.2025.143052 469 T AT


https://doi.org/10.12677/hjce.2025.143052

il X 7

TR GE BT SR S = R, ST IR ERIRMnd,  THHARIRR B 5 5 A S B R RERE, PRASA
[ 2 B WAL LR /N TR T FRP-JR e - F T R 45 5 B LA 2R 3

BUR R AR BT P, TRBET58)E ) FRPORGSHE Ly o REZE S8 b, o REGE Rt MRl B, )
FHEHN X0 Xy, Xy, X Xy, X o T8 SURBRAAS A SHME NS5 (X, (k)k =1,2,---, 743}, KIEH F1F
NEESFH X, (K)[i=12,-,5k =1,2,+, 743} o (1T HFSHMENA— B, FICRAR(O)BATARE, KK
BRHEETI X (K)i=12,- 5k =1,2,--, 743} A {X,, (k)[k =1,2,---,743} .

743X, (k
Xi(k):-7ﬁ__l£_) @)

>, (K)

Ati=12-,50.
IR HA LR F I AR S HF IR G ZH A, (k) :

A (K)=[X, (k)= X (k)| )
HHA
minmin|X,, (k) X; (k)| = 4.872E ~04

max max| X, (k) - X; (k)| = 4.7431

FERAE @) HHEAF NS H R R M 5, -

miinmkin|)?0(k)—)?i(k)|+a)maxm3x|)?0(k)—)?i(k)|
TR, (=X, (O omaxmax|X., (k)X (k)| )
A o A5 HERE[6], 0.5,
R4 A S H SRR I RERE 4, (1=1,2,---,5) :
1 743
4 =mk§€i (k) (4)
KRR, FonHmEERLA. £iFH, 4,=08284, 1,=0.8356, 4,=0.8825, 1,=0.8082,

2, =0.8281,

WA RIREE R, BRI 43 HH S B B IR AR BT AN A R BEE > RESE K > IRHBEL 58
i > PR > RZEE . RIRS O RIRAAE T R IR I SR A O, (AR FE FRP-JREE L S
RRGEHUBPERERS, FORL 4598 BEXT 45 RIS FE K. ML, 76 FRP BSEBRR I h, R H p i HORh 45
5[]

5. #hGEE RIS

Fr R 25 9 5 BE U5 R I SR AT FRP-IREE L AR I MIVERE, KR 22 0 Lt AT AR 7T, FH v 2 HG
SinR R AR ITT A T AR T V2 1 FRP-JRIBE R S5 SR BERR Y, )5 0 200 R B A ROk 2
KN T BTG R S R (R A B o ) Sk S (4610 FH A S (0 5080 5ok A R 4 e FEE AR R AT 4T
SE, A% 4 Ay i A B PR

MR, PRI AR A ORI EE NN, IR J8 5] FRP 15 R Bk 1) 56 2 B RG 45 5 2 10
SN, $IIER]T FRP SR S ARG S5 SR RO TN . b Chen and Teng BERE5 & 1 W2 ) 27 G
Kt , BN AL 00~ BEAR OB 45 5 BEAR A, X PPAili FRP-JR U - 5 1 ) e 2k BB 2 A B DD RSOUA BE O D)
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Table 4. Ultimate bond strength model
7= 4. IRBRALEETREIEEY

T 1 R 2 5 HIE
0.4278.b,L,/T, L>
Chen and Teng [47 P AL B 2-b, /b,
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b, 2EfthfLLe{2—LLJ,LsLe f 1.25+b; /b, ¥
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