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Fig. 1 Sketch map of CFRP on the position of girder (unit; mm)
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Fig.2 Sketch map of steel plate on the position of girder (unit; mm)
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Fig.3 Layout of monitoring point and load (unit; mm)

IETE YAW-3000F SHLAE i AL i Arl IR G5 A B ML B 62T S il e AT TN 2, A6 £ 25 A3 1Y T AR 1
RE , SR 5 LIRE BRAT 28 1090 S5 BEZE M A, 2 P15 5 min , DU T UL EcHs. i@ <2579 1 kN/min,

T PR R AR I A AT - X1L3403 G S AR IR ST, ISR AR BE L My A9 A% 5 7 0 R LA 3R
5+ RPE L A AE R RBELMA (RS 0. 02 mm) , VLI REBE TEJE.

3 RBERRMH

3.1 MR R

MBI KR T LR AE M 3R ] 15. 8 kN I TP 4% LIS & R R, B B 3 e bl ; 07 )
TN R 24455, 5% B3, BS Z» BITEMT A5 24 F122 kN INIFZE T35 2448 T B8 | Bl far 2 i 385, 342
AN LB ARG | LA (R R AR IR R 5. X LU 32 BY A, How R IR I 24 TR B 1 6 8 i, R 25 2
A ARV R EE P I8 25 m [ 7, 22 B3 B 2T A A 72 Pt — (A fb " HLEL T T 28, B2 B4 i il i AR W2, i T U Y
F VR R, B AN T mRET AT AR RS, B BS o THLE N AR S SR I 28 TR BBE 1 1V S R B, A2 TR IX IR BE
TR EWEIR A A IR BE S 4 5 T S R T T A

FLARSARIFE (B SR B2 o0 . 42 BL, MR 15, 8kN, 7 4125 BE B HH b i 158 i) 24 4%, A7 4 388 i =2
29.6 kN, 2458 55 B2 W] R AE 5, B BEPRIEUIE S, 3R W A2 4 40 90 i A 5 T G A0 2= 40 kN, A2 R DOIR BE L TRRE, Ry
BURATE i O RASAE. 32 B2 IR & 20 kN, FERE B EU0 15 em &b HY BB A28 4% | I 25 faf 28 (0 A RT3 i, k284
SETEREH AR K. AT ENE 61. 6 kN I, T3 70 3RA8 51 I ZURE 3l , 52 BEHY . BEJS R 2T e A W 2, BE & rpgs
30 emAb A TREE LR S 45T, RIS 22 10 om ALAT AR IR GE LA TRAF AR, 22 B3, INEL £ 24 kN, 7R
Bl 11,5 em AL B ANRLAE  INELZE 74. 4 kN I, 43 RARETIZUEL 31, e B2 A RINE A, A v il FL B 3



553 BRI, A TN I RRET - AT 5 MM S s TR e+ 52 S H 17

TR ET AT BT 2R, IR AT TR BE A g B | ()t i v A L VR e A7 TR B 42, 2 B4, JNZk %8 22 kN, FEBE B
HL 15 em Ab BB AN Z44% | bt for 25 A0 ST 0, DL 485 S0 R I i AR K, M AR50 2. gk = 54.2 kN, H
Iy RN IR A, AR 82. 6 kN B, E /- R A5 ZUG 3l , H2 B 2 RGBT 4 A Wi 4, B2 A TR
e OB IETE i U UL R . (5] Ao 25 v B S A AR AT TR R LG, A2 TR AR i L
B3, fiN#% % 25.6 kN, 7EH.OAL L B2 4E | IN3E & 59. 8 kN, [ 4> R B R A8 (i b, fingk & 88. 4 kN
B, G ZE v B £ A A W 28, G Ay HE R i SRR TREE R S 5. [RIRT S i A 8 em AbRTE [ ARIREE A
FERFINGE , 52 He A et i 31 25, 3222 A FEAR 457 70 A
3.2 REERSH

KR IRIE TR A5 R W3 2. (3R 2 1T UL R B 4T Ak A i TR e - R TC IR A SR BN ), 2 A
e IR 8 (B e AT A 2 ) B PR ey A A AR R A v

2 BRIFERIENABRER
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Concrete structural element in bending strengthened by prestressed
CFRP and steel plate composite

ZHAI Ai-liang' , LIU Chun-wei', WNAG Dong-hai’
(1. Water Conservancy and Civil Engineering College, Shandong Agricultural University, Taian 271018, China;
2. Jining Water Engineering Co. , Jining 272000, China)

Abstract: For improving the utilization level of CFRP and enhancing the mechanical capability of ruggedized
concrete structural element in bending, a method of composite strengthening technology of prestressed CFRP and
steel plate is put forward, and the stretching and anchor integration technology and the apparatus which can
complete the corresponding functions are introduced. A static load test is fulfilled by use of five concrete girders
under different strengthening conditions, and the failure process , bearing capacity of positive section , load-
deflection curves and cracks’ developing of concrete girder are observed and analysed in the test. More over, the
stressing characteristic of the composite strengthening method and mechanical capability of the strengthened concrete
girder is studied. Finally this paper provides the technical method and suggestions which are of practical use to

engineering to projects.
Key words: concrete girder; steel plate; composite strengthen; CFRP; prestress
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