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Seismic performance of timber-framed masonry structure strengthened
with ultra-high ductile concrete

DONG Fangyuan', JIANG Fangming', YU Jiangtao', ZHU Qiyun®, WANG Hanpeng'

(1. College of Civil Engineering, Tongji University, Shanghai 200092, China;
2. Shanghai Real Estate Science Research Institute, Shanghai 200031, China)

Abstract: To investigate the feasibility of timber-framed masonry structure reinforced with ultra-high ductile
concrete (UHDC) layer and explore the influence of UHDC layer on the seismic performance of timber-framed
masonry structure, shaking table tests were performed on 1/2 scaled timber-framed masonry structure model under
conditions of original un-strengthened structure and UHDC strengthened structure. The seismic properties of un-
strengthened structure and UHDC strengthened structure including dynamic characteristics, failure modes,
displacement response, torsional effect, and base shear were compared and discussed. Test results show that the
un-strengthened structure could not meet the seismic fortification requirements of the current code under the selected
table excitation, and it could only be used after seismic reinforcement. The UHDC layer significantly improved the
stiffness and reduced the stiffness degradation of the structure, so as to effectively control the structural damage
under large earthquake and improve the seismic performance of the structure. Under rare earthquake of 9 degree,
the x-direction inter-story drift of UHDC layer strengthened structure was 3. 96%o. The UHDC layer reduced the
torsional effect of the structure caused by structural asymmetry. The seismic performance of UHDC layer
strengthened structure was better than that of CFRP strengthened structure. The structure strengthened with UHDC
layer could meet the requirements of 8 degree seismic fortification intensity as stipulated in GB 50011—2010,
which preliminarily proved that UHDC was feasible to repair the earthquake damaged structure and strengthen the
existing buildings.
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Fig. 13 Drift ratio in x and y directions (under Shanghai ground motion)
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Fig. 14  Time history curves of torsional displacement
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Tab.3 Torsional displacement at top of gable of un-strengthened structure and UHDC strengthened structure in x direction ~ mm

A B4 UHDC Jill 4544
Hh K A
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7 il 0. 68 0.52 0. 84 0. 47 0. 61 0.63
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7 M 1.95 1. 80 2.53
7.5 M 2.90 3.56 3.11
8 4.25 2.79 5.15
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9 I + 13. 02
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Fig. 16  Variation of base shear with peak ground
motion acceleration
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