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Abstract

Carbon fiber reinforced polymer (CFRP) has become an indispensable part in the field of civil en-
gineering materials research due to its good tensile properties, fatigue resistance and corrosion
resistance, and has been widely used in large-span space structures. However, the end anchorage
of CFRP has always been a difficult problem to solve. Since the 1940s, with the continuous explo-
ration of CFRP anchorage technology, progress has been made in this field. Therefore, this paper
analyzes the experiments and conclusions of many scholars on CFRP anchorage technology from
the material characteristics of CFRP itself, anchorage forms and various working conditions,
straightens out the mechanism and methods of CFRP anchorage, and provides a reference for the
research of CFRP anchorage technology.
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1. 518

N, FREZEAL SR BN IR, HERIERTRE T, HAERAEE, 2SR
PEFEIMF AW R, X AR EE P E R BK T T AT 5. KESFEEMT T, FELER.
RV N F LML, MEZMRAE RS, WNREEEFABMM, KRIRIMEH G miZE
A (HEINA, HiEAH NN RERAE = KEARES, ZEm. BEK, EBERNK, JFHEFRRE
W I 4ERE AR, WAk T2 AR, AT A CFRP &k il LL5E MR RIX — R4 1) 8, AL
TEARIEA R AR 0 R B KSR, IF ELRERS B 14 R K AR A BRI R A= 45 h. {(HiH T CFRP 2% 11
YRR, EMBUBTREERUIC, PUBREL S, P DL R G Bk B CFRP 28 HR A BT PIRIR, M
M S8 CFRP $& 2 %4[1] [2] [3]. MIGH W, 7£ CFRP fi RN, A4S H AR IS8, T 7%
53 KA CFRP 17221t e, B N 238 il 118 2 0H 90, ZEUC U A 7 AN gk e o A S 2 BER 454 CFRP
PR FEIR, R BRI AR50 AT T AN S R gh, v TR SE bR I L 1 BT ST $2 it 225 B k4]
[51[6] [7].

2. CFRP # R B9 B4 s

RIEARFETE R R, HX R RS AT . HEl CFRP Lz (18 B E 0 L 2 DU A
B LR  EEETY R LR L ORGZS TR LR 2 A TR LRI [8] [9] [10] [11].

2.1 BB AMEE

H R R P 1, — A T2 CFRP AR R B AR /2 i CFRP ARCER [ i, X R [ 14 & A2 #5 CFRP
M EGELEPidi Al Pengcheng [12]% AT 18 T CFRP R (112445 /IR IR FBE (1R i) Xof 9 8 Rl L 1) 8 1 2
FHI CFRP HL R ARFAE I HAME,  FFUEW] T8 B Al bood i BLsh A7 ot J 1) 9 0 5l L ) e T R0 g
515 F) 95% LA L, ARHE BRI A [ 77 ANAE M T o, ELBS I AR e, HBME LA AL, RIRMKE
AT FrIR .

2.2. BEBRAIG AL HE

HAT, BEHMHARCEH T LIRS, HEIE CFRP R AR E U AWK 7T, CFRP RAKMJE
ABA P, EEGIRARIE, KRB BB, EXF R CFRP R KA 1R 7T 2 4 LR R
AR R $FISE MR ISR AR 0 —f, 2 i E 5 R i b A AR R T AR
() EERE J) k4 [ CFRP %4k 7EREIRIING, CFRP RIALZEIRIE MBI E, MK A, HFIEME
FBOR, b 2 [0 B B s 0K, IRA 5 S BB R KA AZ[14]. Hski B RN, 725t
IR A AT 2 R AN SR, i PR BB VR RE DRI AN RE S8 Ak CFRP MR R 4F
TR RE -
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Figure 1. Schematic diagram of self anchored anchorage [12]
E 1 B EREE[12]

I PR 9 RE TR B R R TR 2R AR U AT DR S I AR o 2 T AR B AT LUK A AS [7] PR AR B SR ok 1
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[18] [19].
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Figure 2. Schematic diagram of waveform clamp anchors
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Figure 3. Schematic diagram of CFRP waveform anchor cable system
3. CFRP K ERI R R G~ EE

2.3 MEEEIH AHE

TE4 S CFRP AR — 8 L G B T RS2 BT, 75 e A R M PR [ R P BB o AR G nRs S PR L —
W, aniEl 4, 430 R 2R, 4 R R Y HEORS 45 BLRE R [19] . XM B OMDRHATR, — A
WM AR, #0206 CFRP Wik AT#fi[E . Rhgh B HO@ i KL 45 iR CFRP i IAH BLEE 0. A A4 R
FIT e AL A 27 J5 466 79 RN 3 KRS SR T BT 7= A6 BRI & F3[20] [2115R 3474 3L e e . B 1 2R 45 B4 L
JITEE () CFRP 952 R MV ] 1 R F18/y, DR &8 A8/, — Mook it B 1o sl LA e 5 LA s L
KR, Bl RS8R, 7ESERR TRR 0 R A B R BR s 17 P i SR 25 B4 B s — e il (6
SRS R, RREE T A L AT 2 BB R K . R A B IR, 2 R g S R R
%, BIRRM A — PR IR 25/ 5, (57345 L ATt CFRP 1 5 P BE R A A% %, H CFRP
Wie 2RI IER, W5 308 [ 2k 2[22] [23] [24] [25] [26]-

24, S8R AWE
AR R RS T BRI B BRIt RAEEME, NMUBEUS s CFRP ARG 8098, Jk/bAExT
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Figure 4. Adhesive anchorage [26]
[E 4. #hEERIEHA[26]

W, JHHMAEWREGXT CFRP AR AZBIMBIR . (H2 2 A M4 R EmAER I B4, it
SRR, EEEPRisHY, 684 RN T T 28N EH, HRiEiZauln ke is
TESkS:, HAARKAITIE[25].

3. CFRP R EFARMZTIIR

NZ M T CFRP 2R 45 78 4l L f 4t [ JR B [26]-[31], M TRAE[26]3E H T CFRP 2% il ) 437 v
FIRIBE oA, FHdd il i b iR, e B E PR R AT AL . A AR TR T 0 KN A ]
VEREA BELEEROROMA, 2 R 0N DUl ] 25 R A g o DR o Ko 52 7 i 0 2 AR DA S 5K 9 e i e o 990 % 0 1)
FBOMATHE R RS0k, B R PR 20 RE 04 38 n 42 857.2 kN, 4 [l REHE T £ 101.1%.

N T IR PREE R 35 CFRP AR REE: , HEZEAERIAMIE R [22] 55 N Bt T B ML FF - Kigh AR &
R, ZBEKE, M. 2GRERFERR, LB 6 AR TR, IR LR X 6 dMA
(K T R ARIR B T 90% LA I, HLAE T CRRP A A W AR A 1 5 S50 L 2 ks 4538 1 [ K CFRP
T EAEH) 30~40 £%: B NE L HIREE N PUK BENS SR ALEi [ PR RE, (HOR RS KB, T PR il 1 gE
[29] [30] [31] [32]-

FLFRAIBN[14] [15] [16] [17] [18]HIB T F B4, X PR AR IS FH T KB IS5 . MBI B
TR BRI, SRR IR 2 )R CFRP A MK R BT i ZE MK E ST o W e B e Ak PR
BARL, RGBS RIS M Bk CFRP O AP EAT R, IX i e 77 2NN 2 HE BB 1) BY D7) 0 B Hh O I
GHUEST T CFRP [HTETRE JIAS R HIGR AT, AR RHE T Hrhithfg. Pl LR FH i 7 i i R 2 7E 4 L 1Y)
ARKEN TR RS CFRP M AR, JFE5 & X My R K T B AR+ 7). T
CFRP M RMEPLBT M RER ZE, [RIb i 2 I B I U IV AN B K, AR 58 CFRP 1R REGLE%
)5 7 B A TA BB bz e FE 1 R 52 B 70 AR AT AR

Xin-jun Zhang A1 Lei-dong Ying [33]H CFRP kN Z Ak, Wit 7 — e M MR, i =49k
SR EFRE i, SRR AT THUE . SAEM T, H CFRP R RM A G N = AT
IS s ErE, WEIAEXMERIEM T, CFRP i ZR1E R AN S BA 471k,

TEMRETREF, RARPIBIN S 2 — R~ BT RS A rmEER, TR CFRP ZARTEM [
HEH NI M e KA 30[34] [35] [36], [RIT7 R [37]%F N F kG Bt LA [ CFRP 244k, it 74
P ik, ISR fEREIER T, X CFRP ZAA M i A FI A Y 20 R R A = AR AR I
RWRIMAIBAERR, I H CFRP ZRAKLHiH P 5B/ o R AE X V#2223 ok A
JSFR/ANHHIREI R S Ve B, RG2S s BELE b ibe (R A AR TE SR B B PRAIK . 1931 1R Z5 B e B
ARSI S CFRP RAR RS A EHCEE ok RN, IF H B 17 I SV B B2 5 R AR R S 1 A B
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R ORMMKE R, 15 1 I T4 BB A X [38]-[44].

BE A % S FAE CFRP AR AT T, CFRP RAKIZ iz H T K2 M4k, KWl CFRP &4
BRI AL +4r BB, MESEAE[45])25 A% RS, CFRP Mihngk, #R7ILANFEVERE, %% CFRP fikikii &
1455 kN, 33|77 CFRP iz h 15 R4 B EMK R, Wik, KA K CFRP iR 1E
RIS, — M2 I CFRP 541 i3 & AR W A Rl B il 2 RO B R AR I &, $2 0 7 39 4 2L 1)
BEFEACRE, B KT CFRP 5 R A i AR, 4 EL AR [ 2 3ok 2 BT s O AL, T 0 ki ar
CFRP ZARI [ 2 7% M {E[46] [47] [48].

NT TR RIARTE, Fei Zhou A1 Jiwen Zhang [49]#£7t T 8 mm EL42 ] CFRP i 7Efa A AR S F (1)
J12EMERE LSBT, SEIR 2RI : CFRP A RHE 324 C R E R B 50%, FaAai i, CFRP I Sl A 324°C.
JAE[S0]5 NFRFL T CFRP f (144 [ B s M R 2%, 5% v dii T (PR 25 B4 EL i [ 1) CFRP kAT T /122 1k R
ST, FERAESR HIFE 100°C, 210°C, 300°C A IR N AT IAES, #i IR, CFRP i fIfif o B Fi o
PR RUONIREE T mfi A B SR, FUREOER S, SenaglfR i . CFRP 15 A BE KRG 45 5 BE 5 iR E
SO, FXE B E M SA FERTr, ST 7wyl TR 45 R L 4 B 1 B IR Ak 1 2 3K [51] [52] [53]

4, g5ig

Xt CFRP Z A [ B AR BUAR S 2500 F -

1) TR E, CFRP FLR RGUEIKEII, Hf /il K, #ifbm 2 BT IR, HIE A
e i EL il B 2 A B e, A2 BT A1 P T 3 SR L ] R A X T EE R R, CFRP A R A2
I R AN IS 703 K 2 R R AR SR

2) HHETFTHEFUREE BT CFRP RAKKIRENS A RO KR, (HARPTIFF LA PTIR A, Xl oF
SRR IG DL N A e R PRTE, AR AR G EE ., AR 22 T 200l .

FIAGT, X CFRP AR B 7 KR FRRDS, (HIS AL — R R

S, FEBLSSABIH, CFRP R IR TR TOUT, PHbutls aT CLAE AT AL A L[R2 Fb
FAFBATIIT, WSS R SEHK = 5L T ER &

B HATASRIRAOGR — MR N B R, TR B 5K S 1 R R T A 1 .

%=, CFRP A ARII MM BN LR ARG R, HEUARER, mAES R mPrRrEE,
CFRP R RERE ) 12 iz Fl 2K 2= A1 i) TARER

E&mHE
B 2B i - 7 A G v R T (0 E #iEgR 5. YKICX2120612) .
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