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Abstract

This work studied the effect of cross-section patterns, web thickness, flange spacing and
slenderness ratio on compressive strength, noise reduction and thermal resistance of Para-
wood/PVC composites (WPVC) via laboratory and field tests for bearing wall applications. The
appropriated cross-section pattern of WPVC from laboratory test was developed to bearing log-
wall for field test. Comparison study between WPVC and Fiber cement board (FCB) houses, the
difference of exterior-interior wall temperatures and the energy consumption were also tested
under the controlled temperature of 25 °C with and without air conditioning. On the laboratory
test, the results indicated that higher web thickness and lower flange spacing of WPVC cross
sections increased the ultimate compressive strength and noise reduction. However, lateral
deflection and thermal resistance decreased. Increasing the slenderness ratio of the WPVC log-
walls resulted in lower ultimate compressive load and higher lateral deflection. The obtained
results of 5 cross-section patterns were also an important information for developing new cross-
section pattern in actual WPVC log-wall. On the field test, the results suggested that the noise
isolation class (NIC) for WPVC house was slightly lower than that of FCB house at 16 dB and 18
dB, respectively. However, the NIC values for these two houses did not pass the standard criteria
for housing wall. In addition, the difference of outside-in wall temperature of WPVC and FCB
houses without controlled temperature were 16.24 °C and 9.88 °C, respectively. Meanwhile,
under controlled temperature of 25 °C were 27.17 °C and 17.71 °C, respectively. Furthermore,
the differences of wall temperature between exterior-interior side revealed the biggest on the
southern part of the houses. Our findings suggested that WPVC house showed 30 percent cost
saving of yearly energy consumption when compared with FCB house. Finally, there was a

potential of using 20 wt% of parawood as bearing wall.
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