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Effect of Member Thickness and Nail Length Projecting
from Main Member on Shear Performance
of Single Shear Nailed Joints*!

Kei SawaTA*2, Kosuke HONDA *3, Takuro HIRAT*2,
Akio Korzumr*2 and Yoshihisa SASAKI*2

Single shear tests were conducted on nailed timber joints with varying main member thickness, side
member thickness and nail length projecting from the main member, and their effects on various shear
performances of nailed joints were investigated. Initial stiffness and yield load of nailed joints were al-
most constant when the ratio of main member thickness to nail diameter (Im/d) was 7-14 and 10-14,
respectively. Maximum load and energy capacity increased as main member thickness was greater
and showed the highest values when /m/d was 13-17 and 13-15, respectively. Maximum load of nailed
joints with Im/d of 9 was 36% lower than that of nailed joints with /m/d of 13-17. Energy capacity of
nailed joints with lm/d of 9 was 58% lower than that of nailed joints with Im/d of 13-15. Regardless of
nail length projecting from the main member (/zp), initial stiffness of nailed joints with Izp was close
to that of nailed joints without /zp. When the ratio of the sum of /m and Inp to nail diameter ratio (I»/
d) was 10-11, maximum load and energy capacity of nailed joints with /zp were close to those of nailed
joints without /zp. When [r/d was 12-15, maximum load and energy capacity of nailed joints with /zp
were lower than those of nailed joints without /zp. When nailed joints have a member thickness ac-
cording to the standard for structural design of timber structures edited by Architectural Institute of
Japan, initial stiffness and yield load are little affected by member thickness but maximum load and en-
ergy capacity are greatly affected by member thickness.

Keywords : member thickness, projecting nail, initial stiffness, shear strength, energy capacity.
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Table 1. Results of single shear tests of nailed timber joints with varying main member thickness and side
member thickness.
I/d Im/d Ks(kN/mm) P, (kN) D,(mm) Paex (kN) Dias (mm) E (kKNmm)
154 6 0.94(0.40) 0.72(0.09) 0.76 (0.52) 1.29(0.15) 11.6(4.4) 20.3(6.0)
144 7 1.11(0.61) 0.69(0.13) 0.52(0.05) 1.48(0.18) 13.2(2.6) 27.2(4.9)
134 8 1.07(0.39) 0.74(0.07) 0.64(0.19) 1.70(0.22) 13.3(3.0) 34.5(6.9)
124 9 1.21(0.34) 0.70(0.16) 0.59(0.10) 1.53(0.24) 135(2.2) 32.3(5.7)
114 10 1.11(041) 0.84(0.10) 0.87(0.35) 2.03(0.43) 20.1(35) 61.2(17.9)
104 11 1.25(0.34) 0.82(0.07) 0.70(0.11) 2.02(0.25) 22.2(4.6) 65.4(10.1)
94 12 1.23(0.33) 0.81(0.08) 0.68(0.11) 2.09(0.25) 25.3(55) 72.3(84)
84 13 1.21(0.33) 0.87(0.06) 0.84(0.16) 2.34(0.27) 32.8(338) 79.3(8.1)
74 14 1.15(0.43) 0.86(0.08) 0.99(0.53) 2.35(0.38) 35.3(338) 759(7.1)
6.4 15 0.90(0.24) 0.82(0.10) 1.00(0.46) 2.32(0.43) 354(3.0) 76.2(10.7)
54 16 0.75(0.17) 0.79(0.08) 1.06(0.27) 2.35(0.31) 27.9(6.0) 76.6(9.9)
44 17 0.98(0.55) 0.832(0.15) 1.07(0.26) 2.49(0.56) 32.8(6.0) 76.8(12.8)
34 18 0.76 (0.28) 0.75(0.07) 0.92(0.28) 2.15(0.26) 30.3(35) 68.0(6.6)

Numbers in parentheses show standard deviations
I, side member thickness; /m, main member thickness; d, nail diameter; K, initial stiffness; P, yield load; Dy,
yield displacement ; Pumar, maximum load ; Dmax, displacement corresponding to maximum load ; E, energy capacity

Table 2. Results of single shear tests of nailed timber joints with varying nail length projecting from main

member.
r/’d  Im/d Inp/d  Ks(kN/mm) P, (kN) D,(mm) Prax(kN) Duwx(mm)  E(kNmm)
114 9 1 1.48(0.59) 0.81(0.09) 0.58(0.09) 1.81(0.20) 16.7(4.2) 52.1(9.2)
104 9 2 1.34(0.46) 0.80(0.09) 0.63(0.06) 1.96(0.37) 20.1(6.9) 60.5(18.0)
94 9 3 1.32(0.14) 0.67(0.33) 0.51(0.25) 1.86(0.14) 235(4.3) 63.5(9.0)
84 9 4 1.20(0.19) 0.82(0.06) 0.75(0.20) 2.02(0.26) 34.2(4.0) 70.1(54)
74 9 5 1.45(0.70) 0.81(0.10)  065(0.15)  2.02(0.15) 31.8(6.4) 705(5.3)
6.4 9 6 1.12(0.46) 0.77(0.10) 0.68(0.12) 1.89(0.09) 31.2(5.9) 66.1(4.5)

Numbers in parentheses show standard deviations
I, side member thickness; /m, main member thickness; lnzp, nail length projecting from main member; d, nail
diameter ; K., initial stiffness; Py, yield load; Dy, yield displacement; Pmis, maximum load; Dmw, displacement

corresponding to maximum load ; £, energy capacity
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Fig. 1. Configuration of nailed joint tests.

Note: [m: main member thickness, /': side member

thickness, /zp : nail length projecting from
main member, lr: the sum of /m and [np,
d: nail diameter.
(a) Single shear test. (b) Nailed joint with
varying member thickness. (c) Nailed joint
with varying nail length projecting from main
member.
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Fig. 2. Load-slip curves of nailed joints with varying
member thickness.

Note: Im, [l and d: see Fig. 1. Symbols and bars indi-
cate mean value and standard deviation, re-
spectively.
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Fig. 3. Relations between initial stiffness of nailed
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Note: Im, [ and d: see Fig. 1.
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Fig. 4. Relations between shear strengths of nailed
joints and ratio of member thickness to nail di-
ameter.
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Note: Ir, Inp and d: see Fig. 1.
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Fig.8. Maximum load of nailed joints with varying
nail length projecting from main member.
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nail length projecting from main member.
Note: Ir, Inp and d: see Fig. 1.
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