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Fig. 7  Strain responses of concrete in specimens

120 120

120
100

o)uRgcpp2 ¥

60

§ 80

i

(a)i{-CBP-1 g

40 40 40

20
P "

(c)ikff-CBP-3

80 Z
&
60 %
40 &
20
L 1 h L IR I T R | PR -t 0
-2000-1600 -1200 -800 400 0 2000 ~1600 -1200 -800 400
BiAg | ue Ri%% | ue
120 120
80 (d)ikf-CBP-4 50 (&)X f-CBP-5

40 40

1 1 L L 1 1 L 1 ) 1 1 J

800 1200 1600 ©

L 1
1000

1 1 J
2000 3000 0

0 400 2000 4000 6000 8000 0 1000 2000 3000 4000 0 1000 2000 3000
MAE [ ue RAE [ e RAE | e NS [ e MAE | ue
E 8 WATTH - Tk
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120 120

(a)ikf:CBP-1 80 (b)iRfECBP-2 30

40 40

L 1 1 1 L 1 1 1 1 L 1 1 1 L 1 " 1

120

(d)ikf:CBP-4 (e)IRf-CBP-5

40

1 1 1 n 1 L I 1 1 1

2000 4000 6000 8000 O

RAS [ ue

0 2000 4000 6000 8000 O

RS [ e

P M|
800 1600 2400 3200 4000 4800 ©

RAS [ ue
9 TMANATETE -

2000 4000 6000

MAS [ ue

2000 4000 6000 O

MAS [ ue
R 2%

Fig. 9 Strain responses of prestressing CFRP bars tendons



%4 5k MS5E: JRIEREC CFRP - PCPs A iR E + 2% Pk RE i % 719
ARITZL, W)y CFRP i A2 S g PR &tte KRBTk, 258220178, = e

Ry B2hB, RPREREFRZE, AERA
i, EEEMA AL A AEEZ ), A
G PIER CFRP fifi-th Bl 2k 55 i 4 Iz i -1y
AT AR, BT DA R R, Hoh R
PEX B, XFFECA WU 7 CFRP ik, %
45 A1 CFRP i L[] AR H0 faf 24 i, CFRP fiij iy £&
REREK, N RAELME LR B3 BB,
PR LLS , CFRP i T KE A1k, H
A G IR, AE X — B B iy 2 RN 1
BLT, CFRP i AR RS it & A B R sl As, £k
AR AR K

Xif ELTC A A [ B4 i g fHR ) 42 4 A AR K
(34 CBP-2, CBP4, ¥ 38 3F 101 1 71 4 7 ik 3]
JEARES, 4 CBP-2 i CFRP ffj 1) i A8 3% & K F
R F CBP4 h CFRP fify () 0 A8 3 i, R 2 %2
J&: il CBP2 ik CBP4 2 1 HRE A,
{FURH R Ml 9 /0 T 5 5l N A, WO CBP-2 i
CFRP fiji 75 2R H L ik ff CBP4 i CFRP fijj B 211
N J75 i CBP-2 Hhlic s 2 MR &7, CFRP fify
R 5 TR AR

Xt F &AM CFRP i AS [R] 45 il B0 77, Bie
HATR A CBP-1 At CBP-4 #H EL , 2435 3 i iz
faf S, i CBP-1 v CFRP (14 i 1 A% W /N3 14
CBP4 [y, $& = 2 A Hith CFRP [l hin )y, 2 4
Wiz 5E 2% 017 R, Wi, = mE A Wi CFRP ff
G STATPILIRVE = - Ry iTiNE SR

1% A A5 A 4 T T AR [ A i F CBP-3 Tk
4 CBP4 fHLL, 4353w Mk fir 20, X1 CBP4
H CFRP fy 1) 0 A8 S i /N Fik {4 CBP-3 1 CFRP 7
MINEAR o B i A A A P R, SRR P
T RIS, AEIN RS2 A A3 e 4 1 AR B 22
W PERETREE -2 5 CFRP P E TAE, X AR R

e CFRP i i 5KBLN F1 r] A i 52 5 i i A 238
2.7 SEHREMEH - HEFE

SEA BT SR BE I S e Y O AR T £k
S I (VTN s 7 QP e w =Rt T o S S
HAEEAZ Sl B o G AR 55 1 2R B AR K
PEMIT R E BN, ZAaHi NS - A
HHE B W AR, A7 gk - RiAZ 2 BB
PRI BN S AR i 2k 5 7ER R B, &
TSIV, A BN AR N SR
AN, AR S 5l R OT 25, CFRP iR 4H
TEZME, W RS A R T8 CFRP
K, HikPFBEAEECN CERP Al AR 7 7 1Y 52 He il
R, WL EMIERERY m CFRP fife TAF, 24
il bR e 2 1N o e e LR 23 A
—HEMIERIR, ZEM I RTEREREE /e )
AR T PR, A e TR IR L
ARHL/IN , RAREET T B DT/, e R A
T RO AN B o X P Al LR, 3 im &
firf CERP i) sKB i 0 =2 A B 52
TIZERNE/ N o

3 45

(1) RESECAE & iR EE - RR B RAF2 )
PERE, ANOULE IE H ( TR FRODR 25 1m0 5L AE 7R 28 1)
BRARZT , SRR lC A 5 Wi TR BE - 2 1 52 11 L REAT
KA A o

(2) & EHH CFRP #i i BN Sl LL4E
o S A 3 R T 2T B AN G CFRP SR IE (8 By
Beity sz SR

(3) M4 & il o ] DAAE — 5 R I 4R
R BROR T, RN PR B o B A
ARG /N T CFRP BEEHEE

120

ol

80| ’(',‘,,»"'-("el)ﬁutf:CBP-l
,..": 80

7 byiRpECBP2

120 |-

' (0)ikfFCBP-3

120

80| #

0

jf__m%r%ﬁﬁim_j

PCPs_ iR ¥t +

405

40

()i f-CBP-4

1 1 ]
1000 2000 3000 4000 O

RiZE [ e

L 1 L 1 L 1 1 ]
1000 2000 3000 4000 O

RAE [ ue

500

L L L L L J
1000 1500 20000
REZE [ e

B 10 CFRP-PCPs 8 G ffREH - MLk
Fig. 10 Strain responses of CFRP-PCPs bars in specimens

1 1 L 1 1 1 L L J
2000 4000 6000 8000
RZE [ ue



720 E "

PN O 2016 4

(4) MZREE A B, BCA &G it
ER EREE BN S, AR S HIT AT, 5
XA CFRP iR PFALL, REETEEHU N 1E
TR AR 248 K S A DLEE LU IR A e, L
PUBTER AT 25 £ 22 d1 CFRP ffi AR fH 1 4,
EARER B 32 R R AR B S 5 A, IR
L AR TS, T R B T B A A BT ARG, A
JEEMER TG

S 3Lk

[1] Xue W C, TanY, Zeng L. Flexural response predictions of re-
inforced concrete beams strengthened with prestressed CFRP
plates [ J]. Composite Structures, 2010, 92 (3): 612 -

622.

B, AR, AR HAR FRP RIS S N 4R

(1), SRR B ERL, 2003, 20 (1)

88 -92.

(2]

(3] #Bshbs, XIMBIK. BReF4Ere AR TRP RN [J]. 3
B/ BAMEL, 2005 (5): 41 -44.
(4] FETale. Bl FRP AIREE RS2 BYERERTSE [D]. Aiat:

R K2, 2006.
[5] Sameh Michel Rafla Salib. Behavior and strength of concrete
beams reinforced with pretressed FRP bars [ D]. Windsor:
University of Windsor, 2001.
ACI 440. 1R—2006, Guide for the Design and Construction of

Structural Concrete Reinforced with FRP Bars [S].

[6]
[7] Svecova D, Razaqpur A G. Flexural behavior of concrete

beams reinforced with carbon
(CFRP) prestressed prisms [ J].
2000, 97 (5): 731 -738.

GB 50010—2010, JRE&E 45 BEHHLE [S]

PR, . SRR AT 4EH R WDk (CFRP) 4Rk A K 45
PEREMFSE[ ], HEHIAH 244k , 2006 ,27(6) :67 - 73.

[10] Peng H, Zhang J R, Cai CS, etal. An experimental study

fiber-reinforced  polymer

ACI Structural Journal,

[8]
[9]

on reinforced concrete beams strengthened with prestressed
near surface mounted CFRP strips [ J].
tures, 2014, 79. 222 —233.

[11] sk, FRP f K HIREE M4 1) ) 2 Mk e 5 R ek
[D]. MA/REE: M/REETRY:, 2002.

[12] BEfEIR. ORGSR ) £F 4t 30 R TR B £ R 0L 98 5T
[J]. Tob#EsR, 1999, 29 (12): 11 -13.

Engineering Struc-

Experiment on the behavior of partial reinforced concrete beam
with CFRP-PCPs reinforcement

ZHANG Peng, WU Bing, DENG Yu
(College of Civil Engineering and Architecture, Guangxi University of Science and Technology, Liuzhou 545006, China)

Abstract; In this paper, the mechanical behavior of concrete beam which is reinforced by CFRP-PCPs within

the range of two meters of the compression zone in the mid-span is studied. Based on the test values of the spec-

imens, the detail studies on flexural behavior and failure modes are conducted. Through the reorganization and

induction of the experiment data, the influence of sectional dimensions and quantity of the CFRP-PCPs and the

prestressed of CFRP on the flexural performance are discussed. Experiments show that partial reinforced con-

crete beam with CFRP-PCPs reinforcement shows good mechanical performance, and the CFRP-PCPs can play

a good performance when reinforced in the beams.

Key words: CFRP-prestressed concrete prisms; partial reinforced; concrete beam; static loading test



