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Fig. 1 GFRP-concrete-steel composite beam bridges
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Fig.2 Bending analysis model of GFRP-concrete bridge decks
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of measurement points
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Fig. 4 Comparison of load-deflection curves at mid-span
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Fig. 5 The relationship between rebar area, thickness of

GFRP bottom plates and flexural stiffness
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Fig. 6 The relationship between rebar area and thickness of

GFRP bottom plates under a fixed flexural stiffness
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GFRP bottom plates and curvature ductility
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STUDY ON THE INFLUENCE OF REINFORCEMENT ARRANGEMENT ON THE FLEXURAL
PERFORMANCE OF GFRP-CONCRETE COMPOSITE DECKS
TONG Zhao-jie', CHEN Yi-yan', HUANG Qiao>, XU Xiang’
(1. Shenzhen Municipal Design & Research Institute Co., Ltd., Shenzhen 518029, China;

2. School of Transportation, Southeast University, Nanjing 211189, China)

Abstract; The steel bars could increase the flexural stiffness of GFRP-concrete composite bridge decks,

improve its ductility and reduce the cost. Moreover, the durability of composite decks with steel bars was better than

that of reinforced concrete decks. The flexural performance of composite decks was investigated based on the section-

al analysis method. Firstly, the analysis model of composite decks with steel bars was established based on the plane



56 AR A 5T GFRP-#b# L4068 5 w4 3k %A eh B 1 2020 5 6 A

section assumption, and verified through experimental tests of two test decks. Then, the relationship between
flexural stiffness, ductility and reinforcement arrangement was studied using the sectional analysis method. The anal-
ysis indicates that the area of steel bars and the thickness of GFRP bottom plates could increase the flexural stiffness
of composite decks. A larger area of steel bars results in a lower ductility, and a thicker GFRP bottom plate result in
a lower ductility. The method of increasing reinforcement area and reducing GFRP bottom plate thickness could im-
prove the flexural stiffness and the ductility. When the size of GFRP plate and the reinforcement area are constant,
the steel bar could be placed as close as possible to the bottom surface of bridge decks to obtain better flexural stiff-
ness and ductility.

Key words:bridge; GFRP-concrete ; sectional analysis method ; steel bar; flexural stiffness; ductility
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EXPERIMENTAL STUDY ON THE DYNAMIC RESPONSE OF CARBON FIBER
LAMINATES IMPACTED BY SPHERICAL PROJECTILE
PENG jie, ZHANG Wei-qi, TIAN Rui, DENG Yun-fei *
(College of Aeronautical Engineering, Civil Aviation University of China, Tianjin 300300, China)

Abstract; In order to study the impact resistance of carbon fiber composite laminates to spherical projectiles,
the high-speed impact experimental tests of the laminates to projectile were carried out by using the one stage gas
gun, and the impact process of the projectile target was recorded by high-speed camera. The damage area of lami-
nated plates was detected by C-scan imaging and microscopy, and also the energy absorption rate, damage mode
and energy absorption mechanism of the laminated plates were analyzed under different impact velocities. The results
show that the residual velocity decreases firstly and then increases with the increase of the initial velocity of projec-
tile, while the change rate of the residual velocity increases firstly and then decreases. When the initial velocity of
the projectile is relatively low, the laminated plate mainly absorbs the kinetic energy of the projectile through its
stratification. With the increase of the initial velocity of the projectile, the impact response time and delamination ar-
ea of the laminate decrease. Fiber fracture becomes the main mode of energy absorption, and the energy absorption
of the laminate decreases rapidly.

Key words: high speed impact; composite laminate ; ballistic limit; energy absorption; failure mode



