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EXPERIMENTAL STUDY ON MOMENT RESISTING TIMBER JOINT
USING STRESSED-SKIN EFFECT

RO BL Y, MR R B Ay, A HE RS
Hivoyasu SAKATA, Yosuke MATSUBARA and Akira WADA

Stressed-skin semi-monocock structures.are often used for the light structures such as aircraft airframe components. In these struc-

tures, the stresses are carried not only by the framing members but also by the surface membrane. There has recently been increasing use of

moment resisting glulam timber joints in building structures. However, these joints require relatively large cross-sections because the mo-

ment resistance is carried by only the linear elements. This is not only uneconomical but also unattractive. Bending experiments on panel

joints were carried out.

This paper has proposed moment resisting timber joints using stressed-skin effect. It has also presented equations for estimating the

rotational rigidity and the maximum strength of the joints, and demonstrated their prediction capability with sufficient accuracy. It has been

shown that a frame with a smaller cross-section than that of only rib members is achievable with this joint.
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®A 1 HEERICAVEBE
(@ TUIRAR

Y FEEE 90 135 180 225 270
] ° 90 135 180 225 270
E, kN/cm2 218 518 1200 518 218
B cm 9 9 9 9 9
1, cm 15.6 15.6 14 15.6 15.6
ha cm 32.8 20.5 13 79 1.6
has cm 18.8 8.53 5 -1.2 -7.4
ky kN/cm 161 244 364 244 161
¢, 0.25 0.44 1 1 1
c; 0.5 0.49 0.333 0.333 0.333
h, cm 14.92 7.31 3.28 2.06 0.50
S pmax kN 30.5 36.0 439 36.0 30.5
K kN - cm/rad | 40012 27949 22273 5893 4846 (MR
K, KN - cm/rad 85517 76237 43740 76237 85517
K’ kN - cm/rad 27258 20451 14758 5470 4586
M oax kN + cm 1120 788 695 328 275 @R

b) FLSEESTARLESE

TSR 90 135-600  135-800 __ 135-1000 180 225-600 _ 225-800  225-1000 270
¢ ° 90 135 135 135 180 225 225 225 270
E, kN/cm2 218 518 518 518 1200 518 518 518 218
B cm 9 9 9 9 9 9 9 9 9
1, cm 15.6 15.6 15.6 15.6 14 156 15.6 15.6 15.6
har cm 328 20.5 20.5 20.5 13 7.9 7.9 7.9 1.6
ha cm 18.8 8.53 8.53 8.53 5 -12 -1.2 -1.2 74
ka kN/em 161 244 244 244 364 244 244 244 161
h cm 25.5 19.5 19.5 19.5 18 19.5 19.5 19.5 255
k, 912 563 830 1098 779 501 740 979 691
sin ¢/2 0.71 0.92 0.92 0.92 1.00 0.92 0.92 0.92 0.71
¢ 0.25 0.44 0.44 0.44 1 1 1 1 1
¢ 0.500 0.490 0.490 0.490 0.333 0.333 0.333 0.333 0.333
4 em 59.8 65.7 65.7 65.7 70 73.7 73.7 73.7 79
1 om 79 73.7 73.7 73.7 70 65.7 65.7 65.7 59.8
we cm 80 60 80 100 80 60 80 100 80
w, cm 62 42 62 82 62 42 62 82 62
E, KN/cm2 1100 1100 1100 1100 1100 1100 1100 1100 1100
¢ cm 12 1.2 12 12 12 12 1.2 12 1.2
h, cm 126 7.1 7.2 7.4 4.0 3.4 3.9 4.2 3.7
a 0.45 0.73 0.73 0.73 1.00 0.73 0.73 0.73 0.45
K, kN - cm/rad | 67375 49438 72127 94506 98339 57099 82055 106246 85942
Ko kN - cm/rad | 55020 28355 28355 28355 18212 3199 3199 3199 5811
K aimi kN - cm/rad | 177414 106148 128836 151216 134764 63497 88453 112644 97565 Qo
Ka kN - cm/rad | 279581 249242 249242 249242 143000 249242 249242 249242 279581
K o ” 108539 74444 84933 94116 69380 50605 65284 77582 72325
4p, kN 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
n S 26 18 26 34 26 18 26 34 26
S KN 255 16.0 19.6 24.0 19.6 16.0 19.6 24.0 19.6
hcy *h, cm 19.2 16.0 15.9 15.9 16.7 18.4 182 18.1 243
H cm 18 18 18 18 18 18 18 18 18
M kN + cm/rad 459 288 353 432 353 288 353 432 353
M s v 1192 790 790 790 674 328 328 328 275
M o 2842 1868 1933 2012 1702 944 1008 1088 903 23X

() &Y THEARRLEESE

BRI TEER 90 135 225 270
p ° 90 135 225 270
E, KN/cm2 140 332 332 140
B, cm 56 56 5.6 56
I, cm 15.6 15.6 15.6 15.6
ha cm 3238 20.5 7.9 1.6
ha cm 18.8 8.53 12 7.4
kg KN/em 168.0 184.0 184.0 168.0
) 0.25 0.44 i 1
s 0.5 0.49 0.333 0333 .
Bo s cm 19.03 8.89 2.41 0.50 T%%éé;,f@?";?
Ky KN - cm/rad| 53511 34190 12677 10307
G 40 40 40 40
) cm 70 70 70 70
! cm 12 12 1.2 12
s em 20 20 20 20
sin ¢/2 071 0.92 0.92 0.71
B 0.23 0.41 1.41 1.53
K 98428 78816 28403 24523 GO
K, 398843 355563 355563 398843 g ‘
K 78946 64515 26302 23103 SEABELWICEL TREMO
f ; KN 20.2 22.8 22.8 20.2 BRI ~ 7N L DB
pmax_prib SWROBEHEEB LB
M e prit KN - cm 657 463 207 181 FPOKa
M, KN - cm . 3554 2502 1071 913 GDR
(20034 4 B 9 HIFASSIE, 20034 9 A16 B HABSE)
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