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Fig.1 Details of plate-girder(unit: mm)
1 R

Tab.1 Material characteristics

AR R PR A / MPa AR AL/ mm® PURIom BEARE(E /MPa PR BE B {E/ MPa
C50 TR &+ 3.45x10* — 2.65 22.4

W $12 2X10° 113.1 335 280

WAk 1.95X10° 139 1860 390
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Fig. 2 Loading test device

Tz ik A rp O SR A B R | SRR U R R S N AR AT I AR A 5 e BRI A 2 (o) B
N o RLEEN R RS AR B 0. 01lmm BT 23 R FEAT I L K 7 70 3 R0 — B SR T G 3 19 A He 23 3] K 0l 2R
SEWIM, 7 o3 22 A fih Sk U7 R B L e o 7 20 SR 0000 A9 78 Aok s SR A B B R AR AL . i A b X A
R I8 AR R AT DA o o 2T A A 0 I T e R RS B O 1 e AR I T SRR AR
B B BB A A . AS TG rh T 0 AR SO O 1 5 A B4 0 R 0 R S O 8 7 2 i A i
R KA S B AR A8 T 77 A — 5 S R TR P 4% 306 — A0 A B . DU R ST S2 43 S BE AR 0 22
120cm H1 50cm, WA 3 fi7s .



914 O N (2018 4F) 55 33 %4

PEEEEETE T e
(a) <k (b) 54
B3 A7 oy AR I a5 (LA 2 em)

Fig. 3 Location of strain gauges (unit: cm)
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Fig. 4 Arrangement of anchorage plate
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Fig.5 Stretching of steel wire ropes
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Experimental study of flexural behavior of existing PC hollow
slab strengthened by prestressed steel wire rope

DENG Ming'*“*, WANG Fei’, WANG Lei*, WU Yi*, DAI Li-zhao®, ZHAO Zhi-jun’
(1. College of Civil Engineering, Changsha University, Changsha 410003, China; 2. Tianjin Transportation Research Institute, Tianjin
300074, China; 3. School of Civil Engineering &. Architecture, Changsha University of Science &. Technology, Changsha 410114, China)

Abstract: An existing prestressed concrete bridge was strengthened by prestressed steel wire rope
(PSWR). The design principle and construction technology of double-layer prestressed steel wire rope
reinforcement are introduced in detail in this paper. Load experiment of the PC-slab girder bridge
before and after reinforcement was carried out, and the variation pattern of load-deflection, crack
width and reinforcement stress of the beam before and after strengthening was compared under normal
condition. Static loading experimental results indicate that PSWR enhances the overall performance of
girder by decreasing deflection, crack width, and steel stress. The strengthening effects of PSWR on
structural behavior are also discussed, such as deflection, crack width and steel stress. The
deflection,s crack width and steel stress under the design load decrease 23% ., 50% and 21%,
respectively, using PSWR strengthening. PSWR has the significant restraint effect on crack width
than that on deflection and steel stress. The girder strengthened with PSWR can satisfy the
serviceability.

Keywords: bridge engineering; prestressed concrete; strengthen; steel wire ropes; capacity



