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SOME CONSIDERATIONS ON LATERAL RESISTANCE OF
MECHANICAL WOOD-JOINTS WITH METAL WEBS

FEH R
By Takuro HIRAI

Some considerations on the lateral resistance of mechanical wood-joints
with metal fastenings and metal webs are presented. An empirical
criterion for the cracking fracture of the joints is derived from the
results of particular bolt-wood bearing tests, introducing a quantity,
"fracture bearing displacement”. The characteristic fracture behaviors
of common type mechanical wood-joints are discussed considering both the
above fracture criterion and the deflection curves of the fastenings in
the joints. This fracture criterion is adopted in a tentative numerical
analysis for the maximum lateral resistance of drift pin joints and bolt
joints. A stepwise linear analysis based on the generalized theory of a
beam on an elastic foundation is applied to calculate the load-slip
relationship and the maximum lateral resistance of the joints, which are
compared with the previous test results of them.

1. FAMNEZ

—MAEFHE VYO N AR, ERORERTHD, SRV PO &S BEREEAELMAV
TGk L EER LR VBB ERANERSE, 2035, BXRAGEHTAOZ—RRETERE OBRHE
BTHAVWOIBIGEMNB EA LT, SHBESHEREAZKRO T EHHBEE2E LT 2% « KEBEARE
BHREOEAEEL LTHVSLRA I BB, $io, o KEHAREHHMEEERE L EEEST
BEELTRLEBRNADEMRET (cross-lapped glued timber joints) 122 HARM T, Fik=2—
=3V FCRBZDOBLIANESNS, LA L, DRETRBEELIH LOMED SV, BEDLZS
MR THEE LTEAMLE R TRV, EEEATERIBCEABAROR» S BT, SROE
HORERNHEEN S 22 5 Th 54, BT BEAE LGS TEEROBEERC X » TREMNIES
ENPTViD, ERFBCOMT I3 5 EMBHE L, THNEERR - TRO LN TV EONFERT
Hb, COHKDVTiE BEARBHLHMS LA - BHOBBBENHEB TS B LS5 DREOTZEH
HORELEELTVWELIREDR S, COLI BHEIS. DAEOBRIBY 39 « AREREEH
REoBARE L TR, BB TERMNES R, SEEREGE2AVEGELNPLER > TwE EER
TRVWHSDEEDbR S, ¥, BHEHHHEHE DS v 2S5, T2 TH, Fey PHREBARMPERELD

* R JLEBEREDT RPEEHEFH (Foso ALBHIILXIEoFPus T H)

—1051—



BEHAHVSONBE I EBEVESTH B, BEHHCHVLA TV I EMBEARICRE, AV, FY7
FPEV. 3722 a—ERE M CROEZAVEESER, WTRIANCH LS 3BEEOTRY 20
EEECEBOEIIT B0 5 EHIATESH (semi-rigid joints) TH b, B, Tho ORHEAT
BRI ERSE R ESH 2R U, EARBHBELEOER., BEREEZKE (LT 3HANREL
e REFHBEORMUER., BNEEHNEL2EI sBIIIRREERERENL S, LidsT,
ZOEIBEATERZMVEREFEMEOR2ATMITO R, ZEAHOERGEH 23 ERRA
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Table 1. Typical critical states of mechanical wooed-joints
at their practical maximum lateral resistance.

Joint types Critical states at the maximum lateral resistance

Nail joints Withdrawal, Punching, Tearing of nail head, Excessive slip,
Cracking of wood-member.

Lag screw joints Cracking of wood-member, Excessive slip,
Tearing of screw head, Withdrawal.

Drift pin joints Cracking of wood-member, Excessive slip, Withdrawal.

Bolt joints Cracking of wood-member, Excessive slip,
Tearing of bolt head.
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Fig.2. Bearing stress-displacement curves
of [-type bearing specimens. Bearing
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Fig.3. Bearing stress~displacement curves
of O-type bearing specimens.
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Fig.4. The relationship between to/f, the
effective ratio of bearing length,
and er, the bearing displacement at
maximum bearing stress.
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Table 2. Maximum lateral resistance.

Joint t Pne Prme Pre
types d (kND (kN Pme
Drift pin 4 12.06 12.07 1.00
joints 6 18.86 19.11 0.99
8 20.87 21.94 0.95
10 23.40 22.86 1.02
Q. 1ok . Experimental
Bolt joints 4 12.25 12.72 0.96 |\ ... . Caleulated
with a 6 18.05 19.20 0.94 !
center-web 8 22.89 21.64 1.06 5
10 24.79 23.31 1.08
Bolt joints 4 12.78 12.91 0.99 1 L L
with 8 19.05 20.78 0.92 0 2 s?ﬁm) 6 8
side-webs 8 28.78 25.97 1.11
10 30.26 26.67 1.13 Fig.10. Experimental and calculated load-

slip curves of drift pin joints

Pme: Experimental maximum load;
Prmc: Calculated maximum load.

30,
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20
=
15
Qa,
10 — : Experimental 10k Tt Experimental
"""" . Calculated =--==r: Calculated
5 5
L L 1
0 5 4 8 3 0 5 7} G 8
s (mm) s (mm)
Fig.1l. Experimental and calculated load- Fig.12. Experimental and calculated load-
slip curves of bolt joints with a slip curves of bolt Jjoints with
center-web. side-webs.
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