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Studies on Damping Ratio of Nailed Joint
Connecting Wall to Floor in Light Frame House'

Kwang-Mo Kim™ - Jun-Jae Lee™

ABSTRACT

In the design of wood structures. the consideration of the dynamic load effect has been increased.
Generally. damping ratio is presented as the method of considering dynamic load effect. So, the rela-
tionship between joint type and damping ratio was investigated. It has been known that the joint
extremely damp the dynamic load in wood structures.

Static test was performed to determine the effects of nail size and friction area on joint strength
and stiffness. Joint strength and stiffness were increased with nail size. However, the static prop-
erties of joint was not affected by friction area.

Cyclic test was performed to determine the effects of nail size. friction area and load magnitude
on damping ratio. Damping ratio was affected by all factors.

Increasing the width of the bottom plate was suggested as the most adequate method to increse
the damping ratio without the reduction of the static properties of the structures.

Keywords : Damping ratio, lateral load. nail-joint. cyclic-test
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Fig. 1. Specimen configuration.
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Table 1. Nail size.

Diameter  Section area Length
(mm) (mm?) (mm)
Nail-1 3.70 10.75 93.66
Nail-2 3.35 8.81 75.10
Nail-3 2.95 6.83 65.62
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Table 2. Cyclic test load level.

Specimen Load Level (kgf}

No. L1 L2 L3 L4
Dal~3 70 100 130 .60
Dbl1~3 50 70 20 110
Del~3 40 55 70 85
Da4 100 150 200 250
Dbd 80 120 160 200

Ded 70 100 130 160
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Fig. 3. One-cycle load-displacement curve.
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Table 3. Stiffnessand load at 7.62mm displace-
ment at static test.

Specimen Stiffness Load
No. (kgf/mm) {(kgf)
Sal 477.60 458.09
Sa2 447.07 497.45
Sas 471.23 445.09
Sa4 751.65 1237.35
Shi 275.62 374.64
Sh2 265.41 377.28
Sh3 278.26 378.72
Sh4 565.01 772.90
Sel 212.41 306.58
Sc2 205.74 249.17
5¢3 220.80 286.46
Sc4 342.32 527.16
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Fig. 5. Frictionlength and nail diameter effect
to stiffness.
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Table 4. Damping ratio of the tested specimen
at cyclic test.

Sample Load level

No. L1 1.2 L3 14

Dal 3.52 5.61 8.01 10.00
Dbi 3.33 5.28 7.16 8.79
Del 3.44 5.19 6.38 8.36
Da2 4.77 5.76 7.83 12.24
Db2 4.95 6.04 6.84 8.22
Dc2 4.52 5.24 5.89 7.74
Da3 5.62 7.53 9.58 12.67
Db3 511 6.01 7.44 8.95
Dc3 4.52 5.30 6.49 7.75
Da4 4.43 5.64 7.98 10.57
Db4 3.77 5.26 6.34 8.48
De4 2.82 4.38 5.78 7.68
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