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高力ボルトと一般構造用鋼管を 
用いた鋼木一体化接合部の繊維 
直交方向のせん断剛性評価
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The shear stiffness of steel-timber connections using high-strength 
bolt and steel pipes in direction perpendicular to grain was analytically 
and experimentally evaluated. The initial shear stiffness obtained by 
splitting tests of the connections by the authors was 3-4 times greater 
than embedment stiffness evaluated by using existing equations. Finite 
element analyses were conducted and it was found that the difference 
maybe generated by the embedment of washer and friction between the 
steel plate and timber.
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The shear stiffness of steel-timber connections using high-strength bolt 
and steel popes in direction perpendicular to grain was analytically and 
experimentally evaluated. The initial shear stiffness obtained by splitting 
tests of the connections by the authors was 3-4 times greater than 
embedment stiffness evaluated by using existing equations. Finite 
element analyses were conducted and it was found that the difference 
maybe generated by the embedment of washer and friction between the 
steel plate and timber. 

1. はじめに	

2. 曲げ抵抗継手の構成	

図 1	 継手構成と曲げモーメント伝達機構 

図 2	 一体化接合部の構成	
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3. 一体化接合部のせん断初期剛性寄与機構	

	

図 3	 接合部の変形の様子

4. 支圧剛性評価に関する既往研究	
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5. 既往支圧剛性評価方法の適用性	
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図 4	 小松式との関係性

6. 接合具径の影響評価	

6.1. 支圧実験	
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6.2. 解析的評価	
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図 5	 支圧実験試験体

	

図 6	面圧応力-変位関係	

	

図 7	 Half-Hole 型解析モデル

表 1	 Hong モデルのスギ材料特性	

ヤング係数	

[N/mm2]	

せん断弾性係数	

[N/mm2]	
ポアソン比	

	

EL	 ER	 ET	 GLR	 GLT	 GRT	 νLR	 νLT	 νRT	

スギ特性値	 9240	 570	 570	 1060	 1060	 200	 0.02	 0.34	 0.44	

支圧部特性	 405	 67	 67	 72	 72	 23	 0.06	 0.34	 0.44	

	 	 	 	 	 	 	 	 	 	

Yield	stress	(N/mm2)	 Shear	yield	stress	(N/mm2)	
	

L	 R	 T	 LR	 LT	 RT	

降伏応力度	 13.7	 5.6	 5.6	 2.9	 2.9	 1.65	

7. 座金のめり込みと摩擦による影響評価	

7.1. 解析概要	
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7.2. 解析結果	

8. 結論	

 

 

 

	
図 8	 モデル概要	

表 2	 モデル名	

モデル名	 M01	 M02	 M03	 M04	 M05	 M06	

座金のめり込み量[mm]	 0	 0.5	 1	 0	 0.5	 1	

木-鋼板間の摩擦係数	 0.25	 0.25	 0.25	 0	 0	 0		

	

図 9	 解析結果	 面圧応力-変位関係	
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