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Performance of wooden joints in Japanese traditional wooden house

Part 2 Tensile strength of Nagahozosashi-komisen-uchi joints

Masahiko TODA

In order to obtain the strength value for structural design, tensile tests of Nagahozosashi-komisen-
uchi joint , which were used in column-sill joint of Japanese traditional wooden house, were
conducted. As the result of tensile tests, it was found that when the failure mode was split of sill,
maximum strengths of joint for Hinoki sill were 10% higher than that for Sugi sill, but yield strengths
of them were almost same as each other. Even if being used dowels of the same cross-section,
strength was improved by the cross-sectional dimension of the tenon was larger. By increasing the
number of dowels from one to two, yield strengths were increased, but did not result in doubling
because of the change of failure mode from tenon failure or dowel failure to split of sill. For every
failure mode, calculated values as allowable strength for short term was about 80% of the lower limit
value of observed strengths, therefore calculation formulas could evaluate strengths on the safe side.
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Fig.1. Specifications of Nagahozosashi-Komisen-uchi joints.
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Table 1. Specifications of Nagahozosashi-komisen-uchi joints.
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specimen . - . . dimension of -
. species of column species of sill section T4 PN
series . tenon . .
of column and sill dimension and shape | number
ﬁgggii P 120x120mm 30x90mm 1
JAS E70 150x150mm 36x120mm
150SSK2 18mm#4 2
120SHK1 . 120x120mm 30x90mm | 18mm square-shaped
150SHK1 - !
T50SHK2 Japanese Cedar v/% 150x150mm 36x120mm 2
120SHML JAS E70 Japanese Cypress TBmmiL 1
IAS ZHEL 120x120mm 30%90mm mm
120SHM?2 Otsu type grade 1 18mm round-shaped 2
150SHM1 150x150mm 36x120mm 2Lmm>L L
150SHM2 21mm round-shaped 2
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Fig.2. Method of tensile test for angled joints.
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Table 2. Results of tensile tests.

FRER A Pmax | 28Pmax | Py coltimn Siﬁ BRI
Series (kN) (kN) (kN) p (glem®) | MC(%) | p (glem®) | MC (%) failure mode
2051 | | o1s| o1s| om6| os| om| oms| os| A
150sSKL | % | osa| ons| 01|  ooe| 02| oos| om| A
tsossk2 | 0| o] an| os6| ooe| 02| ooo| osa| °
205 | S0 | “0va| os4| orr|  ooe| o] oos| o] A
1505kt | 0 | ooe| 00| ose| om| o] om| ose| A
15052 | 00 | "o ooo| oar| ool o] oor| osa] °
osvt |00 | 00| 0| oas|  om| om|  oos| oor| B
2052 | V| *0ce| ooe| 012) oo ois| oor| ooe| ©
wsosmi | S0 | 07| owr| owr|  oo| om|  om| oir| BC
tsos2| 0V | “0%6) ose| o14]  ooa| ois|  o0s| oma] °

AP av. : FHIE, cv. : BEIRHK
Prax 1 KM A, Py : B A, p: BE, MC: &K=&
A IFZEAMKE B: LEFRMER, C: AROMITEIEAMBIE

Legend) av. : average, c.v. : coefficient of variation

Prax : maximum strength, P, : yield strength, p : density, MC : moisture content
A : shearing failure of tenon, B : splitting failure of sill, C : bending or shearing failure of dowel
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Fig.3. Sample of failure mode.
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Fig.4. Curves of relation between load and displacement (enveloped) .
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Schematic diagram of Nagahozosashi-komisen-uchi joint.
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