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Experimental Study on Seismic Behavior of Traditional Chuan-dou
Style Wood Frame with Embedded Brick Wall
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Abstract: One full-scaled traditional Chuan-Dou style wood frame and two full-scaled wood frames
with embedded brick wall were designed and prepared. Quasi-static tests were conducted on these
models to study their failure pattern, failure mechanism, shear capacity, deformation performance,
stiffness degradation and energy dissipation performance. Results showed that the horizontal slide of
the control pure wood frame was not obvious and the frame exhibited relatively large deformation ca-
pacity, while for the wood frame filled with brick wall, flexural rocking failure of the brick walls was
observed during the loading process and finally the out-of-plane collapse occurred. The hysteresis
curve of the pure wood frame was in typically inverse S-shaped and central clamping of the hysteresis
ring was obvious, while the hysteresis curve of the wood frame filled with brick wall was spindle-
shaped, and the hysteresis ring was full. Compared with pure wood frame, the initial stiffness, shear
capacity, ductility factor and energy dispassion capacity of the studied frame greatly increased, while

the ultimate performance capacity obviously decreased. The beam-column joints in the Chuan-Dou
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style wood frame were typically semi-rigid joints, with the rotational stiffness decreased with the in-

creasing rotational degree. Due to the anchoring of the brick walls, the rotation of the mortise-tenon

joints in the wood frame was not obvious before the failure of the specimens.

Keywords: embedded brick wall; traditional Chuan-Dou style wood frame; quasi-static test; failure

pattern; mortise-tenon joint; seismic behavior
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Fig.1 Details and dimensions of specimen CF
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Fig.3 Details and dimensions of specimen FBW 1
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Fig.4 Details and dimensions of specimen FBW 2
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Fig.6 Arrangement of measuring devices for all specimens
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Fig.14 Stiffness degradation curves of all specimens
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Table 3 Feature points on skeleton curves of all specimens

WK rm F./kN A./mm F,/kN A,/mm F,./kN A,./mm F,/kN AJ/mm p=AJ/A,

1E — — 6.65 97.3 8.25 181.3 — — —

CF

7 — — —6.72  —124.2 —8.18 —181.7 — — —

1k 86.20 0.93 93.60 1.6 100.56 2.81 90.60 55.3 34.56
FBW1

I —47.80 —0.93 —74.50 —4.0 —89.21 —9.21 —85.60 —55.6 13.90

1E 10.60 0.93 24 .81 7.6 28.30 38.3 26.75 55.3 7.28
FBW2

i —15.10 —0.93 —35.10 —16.8 —42.90 —53.5 —41.03 —55.2 3.29
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