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Experimental Study on Lateral Resistance of
Timber Post and Beam Structures Strengthened
with Carbon Fiber Reinforced Polymer

XIONG Haibei, LIU Yingyang, YAO Yo, LI Bingyang
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: In order to study the lateral resistance of glued-
laminated timber post and beam structures strengthened with
carbon fiber reinforced polymer, cyclic tests on three full-
scale one-storey, one-bay timber post and beam construction
specimens were carried out. The experimental program
includes cyclic test, retrofitted by carbon fiber reinforced
polymer (CFRP) at the end of post and beam and retest of
using the same protocol of cyclic loading. The test result
shows that the CFRP retrofitting approach can restrain the
development of crack, recover the lateral resistance such as
strength, stiffness and ductility of the damaged structures and

improve energy dissipation capacity.
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Fig.1 Details of joint retrofit (unit: mm)
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Fig.2 Pictures of joint of column bases before and after retrofit
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Tab.3 Details of carbon fiber reinforced polymer
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Fig.5 Development of crack before and after retrofit
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Fig.6 Failure mode of frame with knee-brace system
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Fig.7 Diagram of retrofit from pure frame system to

frame with knee-brace system
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Fig.8 Hysteresis curves
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Fig.9 Average skeleton curves of specimens before and after retrofit
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Tab.4 Strength of specimens before and after retrofit
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Tab.5 Ductility ratio of frame with X-brace system
specimens
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Secant stiffness curves of specimens before and
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Fig.11 Energy dissipation comparison of pure

frame system
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Fig.12 Sources of energy dissipation of pure frame
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Fig.13 Energy dissipation comparison of frame with

knee-braced system specimens
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