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EXPERIMENT INVESTIGATION AND MECHANICAL BEHAVIOR
ANALYSIS OF MULTIPLE CFRP TENDONS ANCHORAGE SYSTEM
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Abstract: In order to investigate the anchorage performance and internal stress distribution of multiple CFRP
tendon bond-type anchorage, multiple CFRP tendon bond-type anchorage with 19 tendons was designed and static
performance was tested. Three specimens were tested in which the space between CFRP tendons of the specimens
were 4mm, 2mm and 1mm, respectively. The CFRP tendon strain in anchorage zone and the relative displacement
of the anchorage barrel were recorded at each loading level. The anchorage performance, the bond tress
distribution of CFRP tendon-mortar interface and the bond stress variation were investigated through static
loading testing and theoretical analyzing. The results show that the anchorage efficiency coefficient of tested
anchorage is 94.8%. The space between CFRP tendons makes great impact to the anchorage performance, the
higher concentration of CFRP tendons the better anchorage performance. The rigid body displacement of mortar
leads to the major relative displacement of CFRP tendon-anchorage barrel. The peak bond stress shifts from the
load end to the free end of bond-type anchorage and increases gradually when the loading level increases. The
surface compressive stress of CFRP tendon in anchorage zone is also a greater impact to the anchorage
performance.

Key words: bridge engineering; anchorage; static load test; carbon fiber reinforced plastic; bonding

ks H . 2010-05-05; fEe H: 2010-07-22
FEIH: EHZK 863 11K1(2008AA11Z101)

EHMIr: *EE01982—), 55, WL, it WG TRIFFU(E-mail: zhuge.ping@163.com);
HAESC(1980—), B, didbgre N, YRIT, 4, SRR T FEIFSY(E-mail: hbha2000@163.com);
MR (1941-), Y, BRPEALRAN, o, 1L, He, P EWSh ST, AFER R TR (E-mail: qiangshizhong@163.com);
i
J7s

X971 —), WAL, #Rgm T, %, AWFREEAH % 5 FU(E-mail: liuminghu@vip.sina.com).



166 T T

JI

W LT YER 50 5 A4 RL(CFRP) A 9 ¥ iy . B
B R, MU R BRI, IR e
(IR T R 80 RHA LR S ARSI UN
DVETT AR . {02, CFRP MEMELEDTEY 9,
FEMG PUHTPERE 2S00, ik, DA H A HOR
I T4 CFRP 2208, T T A8l .

20 2l 90 ALK, [ N4 CFRP f7 %4
BT T —20F5T, 0Kt CFRP 2 HEA T4 [ 3
BRI e A TR 45 A L o B AR
IR 5T 525 % (EMPA)AE 90 AEAC ) 4l [ K
CFRP AT 22 1) o4 e 2ORG 25 R A b 4T 1 158
5T, K/ CERP 22 3R THIRG S5 N ) WA, Aot
A R AR EE T A, LSRR AR L 52 A i
B HEWAR K, S TR I SORDY,
ZEAE S XS AT A5 0 P HE (L ER S ) I L £ (52 A i ) 23
CFRP 22 SOk 45 TUR ()4 [ PR REEAT T il it
G, S T A LA R sy R A
T TR AR TR T A 1 e R L e P R AT TR
IS, WS T LA E XU CFRP 221 CFRP 4
BRI EEY, Burong Zhang %f Y HLIZ KK B[ 9
2 T 1o X LR T 1k R AT T R S, [ I
IRIGHHE T 2 K FH 00 2R 1% CFRP 22 EAT 4
[ s 75 100 5 /N i E DY A Kajima 28 71T
KT BRI FRP 222k (kG &6 RUAR, Al HL i) 52 4
i A HER, B A BE A, EREE A
PIREE . SR, FIRAFFT I 3 22 50 G 4l ] 44
IR LR R AR, TR L Y52 00 1 0 A A
[T BLEE 7 11 RS

TR 25 B4l [ AR R IR AR AN U 1, & 2
FRP 22 [/l ] 44 22 K #1R FH RS IR e, 5 PR
FRP 2 [{4 14 2 H T 2R K e, R4
PR PRSP R e vk AR R - (RPC)PI4E

AR SO T BEH [ I B CFRP 22 JBE (V0 kY 45
MEi R, HIFRT el & 2 W52 J1 it %e T
2, B EEGR AT T BANE CFRP £ [RIER 1) 2
AR SR A R P RE, XN X CFRP 22K 45
I I AE 25 i far 2804 FH T 19 AR AR A % 4 A 1 Dl adk
17 T ARG SMFI B A, W FIREFTS A T
SR PERE I LN 2R, O CFRP 22 JB0Rh 45 74
ot 2%

1 CFRP 2fgfaER RN B RIAE

it
1.1 $#ERRENA

CFRP 22 [ [] 4 22 1)l EL R FH P i ORY 25 7Y
i FL o 5 HL Y5 CFRP £ 2 [Aljfiik CFRP 22-YH 7841 i
FRIHITAIRG 45 70« BEBH 3 FOATLRRIGE 75 ) Sk i3 A0 A
B RHIEM NI H A SR A R ME A i H
A, S INAT SR H IR B AR IR IR fie
i, DR BRI S = A R, i R
PP ERFLBRZ, PEmfi i e . #i A 380mm, A
Hifhy 2.5° BEANAIES A 19 2 CFRP £, CFRP
22 (R R I NIEAES . CFRP 22 0y X
e R A R W 1 s, CFRP 22 A0k Re
1 iR, X EARE /N CFRP £, i34 CFRP
22 LR IR A AN, FT CFRP 22 Ji% (1 [
VS BRI = . 1T CFRP Z HAREN,
HRHGHOE T 24, HERe/E CFRP 22K &
Jr b B, kR 1 PR B s
SPERE (S 4 SCUE BT IIME (2300MPa) (i -

b\ Y 6 Thish
LB 2. #6530 REE: 4. Btk
5. JB45; 6.CFRP %; 7. AN
Bl 1 CFRP £2JB0kh 45 MU i [ 14
Fig.1 Multiple CFRP tendons bond-type anchorage system
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Table 1 Material properties of CFRP tendon
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Table 2 Test programs of the bond-type anchorage system
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Fig.2 Assembly of multiple CFRP tendons anchorage system
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Fig.3 Test set-up
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Table 3 Static loading test results
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Fig.5 Relative displacement of CFRP tendon-barrel
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Fig.6  Strain gauges distribution on the CFRP tendon
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