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Experimental Study on Compression Characteristics of Wood-core RC Composite Columns

Hiroyuki TOMATSURI

ABSTRACT
To prevent global warning, carbon dioxide emissions are reduced using wood materials for buildings. However,
wooden structures require the fireproof covering, for instance, fire-resistant gypsum hoard with more than 46mm
thickness for 2 hours fireproof. This proposed composite structure, the wood-core RC composite column (called
as WRC), may be able to increase the opportunities to use woods.
The compression tests were carried out, then, the following knowledge was provided from the test results.
1. The ultimate axial strengths of the WRC’s columns and that of the RC columns are about the same, in spite of

the ratio of RC to laminated lumber section.

2. The superposed strength theory can be used for the WRC in the region from elastic to plastic.
3. The strain at the ultimate axial strengths of the WRC’s columns is in proportion to wood section enlargement.
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Fig.1 Sections of specimens and reinforcing

Table.2 Material test results of concrete

e ERERE | V> IR | BIEEE
B i zx f/frjﬁz £ Zx
N/mm kN/mm N/mm
RC-1, WRC-1
WRC-2, WRC-3 31.7 31.3 4.86

Table.3 Material test results of reinforcing
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(N/mm®) | (N/mm?) | (kN/mm?) | (%)
I% D16 |SD390| 437.6 593.5 203.4 17.6

CARTERE| D6 |SD295A| 3417 516.3 190.2 14.9
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Table.4 Estimated ultimate axial strength

ABRRA N, (kN) =
RC-1 3085.3 1.00
WRC-1 3129.5 1.01
WRC-2 3143.1 1.02
WRC-3 3175.6 1.03
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Fig.2 Compression test device
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Fig.3 Measurement method
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Fig.5 Axial stress versus strain

Table.5 Test results of laminated lumbers

Omax O Ee(l.ZFc) Og

N/mm? xFc KN/mm? xE
1055 48.0 1.86 13.3 1.40
12075 41.3 1.60 10.8 1.14
1507 49.9 1.93 135 1.42
T 46.4 1.80 12.5 1.32
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Table.6 Comparison between tests and estimated

values of ultimate axial strengths
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Fig.6 Axial force versus strain of WRC columns

in elastoplastic region
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Table.7 Comparison between tests and estimated
values of axial rigidity

Nuw/3 (3EF5) 2Nu/3 (3[EF1)
KN/mm IS KN/mm R
RC-1 7987 1.00 6811 1.00
WRC-1 8132 1.02 7608 1.12
WRC-2 8031 1.01 6545 0.96
WRC-3 9768 1.22 7998 1.17
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Table.8 Axial force ratio in elastic region

Table.9 Axial force ratio at the ultimate axial strengths
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