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Abstract: In order to study the anchoring capacities and mechanical behavior of prestressed
concrete beams with carbon fiber reinforced polymer (CFRP) tendons, the flexural experiment of
four prestressed concrete beams with unbonded CFRP tendons and two comparative concrete
beams were carried out. The results show that the anchorage efficiency coefficients of anchor
assembly are excellent, and the mechanical behavior and ductility of prestressed concrete beams
with unbonded CFRP tendons are good. Non-prestressed reinforcement is the most important
factor on the ductility and ultimate load of the prestressed concrete beams with CFRP tendons.
The calculated results of ultimate load based on the simplified formulae for prestressed concrete
beams with unbonded CFRP tendons are accurate.
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Fig.1 Wedge-bond Anchorage
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Tab.1 Mechanical Properties of Concrete Beams
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Fig.2 Reinforcement of Test Beams (Unit: mm)
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Tab.2 Mechanical Properties of Concrete

T 5E - 9 3 S 2 PR3/ MPa FPERL /GPa
€30 36. 80 31.8
C40 36. 61 34.0
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Tab.3 Mechanical Properties of Reinforcements

Mk 2 | AR/ mm| 5 F/ mm? | % BR 5%/ MPa | J# A5k / MPa
CFRP ffji 8 50 1730
1 B 22 7 38 1720
16 201 575 368
o 14 154 557 471
- 3 49 17
12 113 491 340
8 50 473 331

2.2 RWEHMBERMXTR

WETE 500 t WidEe & Ll 17, X5 R R A
S3 LR HEAT =0 UM IS BB S 1 m, i
S PR S RERE S 900 mm, i B Nk r K WA 2,
712 50 52 5 b A 1 5 AN A CERP fify F R &€ +
oA &7 RS R LA A i A b i i A R
b o0 R TE IR IO B L A T AT,
INER T TR s ¥4 3% 452 1 0 A B, T A T e R i
FERVBE R RS B AT R AR I TR A5 A
3FIRN.

3 KRS

3.1 A%
TR IR N f) CEFRP fii (9 Fh 28 A TR i 56
G MBI WA AMIF . e R B 1 2RI RGAT . i



86 EHFAAFE TRFR 2014 %
Bl BREBER o P B0
. = L PO 0 -2
= 120F H o RPB3
Wiy & | Jl it -~ o
3 RRRNAGE = ot g
Fig.3 Arrangement of Measuring Points of Test Beams 30 * 4 !/'
S 30 KA 24 (5 22 22 £ ) A A S —
. TEVREE T2 R BE 1 B0 7 4007 F8 il 4k b B¢ /mm
IS 1 U3 - AL A% Bl A A 2 Y 1S B HIT A T N ES5 REH-EEHE
e, AN I 2 s 5 H L B JF R, Wi h Fig. 5 Load-deflection Curves of Beams
CERP fifi R 157 3 499 55 0 B 7 2 47 9 A1l UL w4 WBER
3 A M2 I TR A 1 - il 22 B Tab. 4 Experiment Results
2 VAR 76 52 1 2 25 X 2 AR S T o B B 4% L 1T o T LA | A | JeE AR AL | R R A7 | R B % | Bk e

T A 1 2448 I AS IR 1] B 28 A 5 0 5 o 1 B ey 2R3 <
2218 . CFRP #fj 19 7 ) 14 1 80K G VU IR 6 1 1 [
V7 AR R T S, A% R G K i S R TR TR B R N
AR R A R R B AR O 3 X100 ~4 X 107 IR Bt
A PRI . X T e SR AN 22 N T 3t PBL,
TE A IR e B T8 B9 AR R i B L TR B 1 R
B EDE B R ARG R IR . X T #N ) CFRP
ARG L3t B B b B A kB CFRP i B
WIS, WA &4 CFRP #i B ag B4 . R
B T R INE S ER e &2 R IR & TR . Rk
NG G2 3 TR 0 Bk A AR T /0N B 4 i AT )
ZifE
3.2 &R

Wi 73 CFRP ik % £ 3% #1218 25 Fn
i -1 BE M 2 43 Sl DL AL 4,5,

B4 RABHWIAEE
Fig. 4 Typical Damage Modes of Beams
I AR AN 4 Fras. & 4 P EdE RBCR A
VL G 45 R Y Y 2 A AR B T 2 R T it
6 2ok o v LI I A 50 A0 BIR A 28 R AR BIR 5% 5 R A
A3 B8 L g 2 ) WA ORI IO P 8
3.3 HERHMW

3.3.1 TR

FrUETREE - 2% BO A1 LY 7 TR &E - 3% PB2, PB5S
R N Ty CERP fifi (48] 46 5K 50 0 g AS [] o e i A
REE L oREESE —FE. [ 6 NI HR Tk AL ) TR

#/kN | 2% /kN | #/mm| % /kN | & /mm| & %k
BO | 15.00 | 93.00| 10.07 |104.01| 69.93 |7. 77 | {R#%E 1+ [E#E
PB1 | 17.00 [127.04| 10.87 |129.95| 12.96 |1.22| 4§ HHER
PB2 | 30.00 [132.86| 11.28 |167. 44| 35.73 |3. 99 |IR & + H

1 TR LR
PB4 | 20.00 [131.22| 12,20 |150. 15| 29. 33 |2. 75 | R & + H

2. 94 | TR % 1 FE e

PB3 | 25.00 [141.14| 12.46 |158.52| 19.92 |1. 8C

PB5 | 45.00 [151.15] 11.28 |172.90| 29. 03

TF 244 B/ kN

o 02 0.4 0.6 0.8

1
Tof

6 FIEASKEL R F1 3 FF AT AT 0
Fig. 6 Influence of Initial Pretension

Stress on Cracking Load
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Fig. 7 Influence of Initial Pretension

Stress on Ductility Factor
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Fig. 8 Influence of Reinforcement Ratio of

Tensile on Ductility Factor
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Ultimate Load
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Tab.5 Comparison of Different Calculation Formulae
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