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Performance of Nailed Timber Joint Using Thin Steel Plates (I)

- Tensile performance -

Masahiko TODA

To determine the performance of nailed timber joints using thin steel side plates, not over Imm
thickness without lead holes for nails, tension tests were conducted. The following results were
obtained.

1) Initial stiffness and ductility of the nailed timber joints with thin steel side plates without lead
holes for nails were larger than those of conventional nailed timber joints with lead holes. Load
values at yield were approximately equivalent to those of conventional joints.

2) The main failure mode was withdrawal of nails, but when the thickness of the steel plate was too
thin for the nails, it was punching out and the performance was lower than for withdrawal. Drilling
lead holes in the 1mm thick steel side plates caused the rupture of nails, the same as in conventional
joints with lead holes.

3) Estimated values of bearing force did not differ greatly from observed values when the failure
mode was punching out. But when the failure mode was withdrawal of nails, the observed values
of the bearing force were higher than the calculated values. It is necessary for more useful estimation

to consider the effect of crimping of steel plate made by driving nails without lead holes.
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Fig. 1. Tension test method.
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Table 1. Result of tension test.
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P P K P
Nail type Side member e 7 # * % Failure mode noobooooon
CN50 QgOoooOooooono ggoooooodanoo
Thin steel plate
0.5mm av. 1.71 091 1.08 1538 0.37 A(1), C(5) noooooooooo
cv. 0.09 0.08 0.09 037 gboooogoo4n000
0.6mm av. 1.54 088 1.02 19.01 0.31 A(6)
cv. 0.13 0.12 0.24 0.22 nooooooooon
0.8mm av. 1.75 1.02 145 23.78 0.37 A(6) godooooooooo
cv. 0.09 0.12 0.23 0.22 o
1.0mm av. 1.75 1.01 154 2547 0.39 A(6) oo 2s%bodoon
cv. 008 0.10 0.21 0.19 goooooooooo
oo av. 140 0.71 0.63 13.66 0.25 A(6)
Plywood cv. 0.11 0.13 0.18 0.21 bobdo4bDODOOD
8mmQ O av. 1.63 1.03 0.57 7.33  0.40 B(6) goooooooooga
8mm steel plate cv. 0.08 0.10 0.07 0.27
CN90 0.6mm av. 239 138 1.58 1325 0.64 C(6) nooobooodoo
cv. 0.05 0.03 045 0.65 gogooooooooo
0.8mm av. 3.61 2.05 1.64 8.69 091 C(6)
cv. 006 0.05 0.21 0.15 nbooooooodoo
1.0mm av. 422 225 211 1467 095 A(6) goooodoooood
cv. 0.09 0.07 0.28 0.41
CN75 0.8mm av. 294 153 1.17 1429 058 A(2),C@) bobooooooood
cv. 0.09 0.10 0.09 0.19 oooooooooood

P 000000KNDP,O000000KNMOKOODDDODkN/mmDu 000000000000
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P4 Maximum load (kN), P,: Yield load (kN), K: Initial stiffness (kN/mm), ¢ : Ductility factor, (P,: Allowable

load for short period (kN), av.: Average, c.v.: Coefficient of variation.

Failure mode: A: Withdrawal of nail, B: Break of nail, C: Punching out, Values in (): Number of specimens.
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Fig. 2. Relationships between load and slip.
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Fig. 3. Relationships between thickness of steel and

performance.
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Legend) P, K, y : See Table 1.

e : CN50, Withdawal, o : CN90, Withdawal,

m : CN50, Punching out, 0 : CN90, Punching out,

A : CN50, Breaking of nail
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Fig. 4. Relationships between load and slip.
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(Thickness of steel plate: 0.8mm).
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Legend) o : Withdrawal of nail, O : Punching out
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Fig. 6. Observed and calculated values of maximum load.
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Legend) o : Observed value (withdrawal of nail), O : Observed value
(punching out), @ : Calculated value (withdrawal of nail), m : Calculated
value (punching out).
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Table 2. Performance comparison with or without
lead holes.

ogd P P, K n oooo
Conditions Failure mode
oooo 422 225 211 1467 [QpOOOQoO

Without lead hole Withdrawal of nail
oooo 3.67 1.82 1.55 11.81 ooooen

With lead hole Breaking of nail

P, 0P,0KOpOO 1000
Poaxs Py, K, i O See Table 1.
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