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This study examines the application of the proof stress formula to joints
reinforced with steel plates and drift pins in glued laminated timber beams. Despite reports of
splitting and shear failures in these joints, existing knowledge fails to elucidate the precise
nature of these failures, hindering effective utilization of strength-bearing formulas.
Consequently, tests were conducted varying the drift pin arrangement and beam strength to classify
and define fracture properties through meticulous observation. Furthermore, novel material tests
were performed to estimate bearing capacity. Traditionally, chair-type shear tests provide
conservative estimates for shear failure; however, this study employed inverse symmetry tests for a
more accurate assessment. The results demonstrate that, for each fracture type, joint-strength can
be more precisely calculated compared to current standard formulas.



Puw

Pw=min{Pui Puwz}

P ¢ 1 e
uwl — sina r he
1="/p
Puwl
2
uw2:3sina§ e l Fs
Puwz
Cr: h he
Fs 13

JIS

90°



G

4 5
60mm  120mm
15
4 @16 @18 @20 3
3 18
Fu
C 16.3 N/mm‘-®,5% 12_6N/mm*-
12.6 N/mmt- 5%
58 28 28—
= —
e/ e f
480 540 | 600
g riem R
g 'o o & o L
g Al
4
C=FJ2 | + hy
Fu I he
TL=x-K s
5% X K s
2
4
6.22 N/mm> 5% 4.16 N/mm?
3.0 N/mm? 1.39
(2a+S)F/{2(a+S)) g
Lsa+se <‘
e a
6 7
8
9
10

- 11,12

2

10



s o

s o °

s T St °

L T ° °
s [ T

L B

ot o ° ° 3@.

s T ° =L

T ° ° ° T

s ° . . e[

-
[
=

Load[kN]
-
=) = -
= = =

=
=

20 -0-450-rec.-3

L SONEISTEE

0 5 10 15 20 25 30
Disp.[mm]

11 -

300

250

200

~0-450-rec.-6

Load[kN]
-
n
=

100 x M1EIQ D ARFIEE
»® @2E18 O ARREE
20 x DIEE O AMTIRE
x @108 DR E
’ 0 5 10 15 20 25 30
Disp.[mnm]
12 -

14

45



S%

5%
[kN] [kN] [kN]
VS VS
Cr=12.0) Fs=3 Cr=12.6) Fs=4.16
450-rec.-2 278 - 260.2 161.7 x 273.2 224.2 >
450-rec.-3 9% - 737 60.9 x 774 84.4
450-rec.-4 224 - 128.0 111.3 x 134.4 154.3
450-rec.-5 335 323 260.2 161.7 273.2 224.2
450-rec.-6 249 276 260.2 161.7 273.2 224.2
600-rec.-2 a2 - 388.6 228.9 x 408.0 317.4 <
600-rec.-3 174 - 95.6 9.5 x 100.4 131.0
600-rec.-4 257 - 165.2 161.7 x 1735 224.2
600-rec.-5 346 475 388.6 228.9 408.0 317.4
600-rec.-6 354 437 33,6 228.9 408.0 317.4
600-rec.7-1 399 435 33,6 228.9 408.0 317.4
600-rec.7-2 358 417 3886 228.9 408.0 317.4
600-rec.8-1 399 465 33,6 228.9 408.0 317.4
600-rec.8-2 419 419 3886 228.9 408.0 317.4
600-rec.9-1 435 459 33,6 228.9 408.0 317.4
600-rec.9-2 401 458 33,6 228.9 408.0 317.4
600-rec.10-1 222 - 1255 128.1 131.8 177.6
600-rec.10-2 236 - 1255 128.1 131.8 177.6
600-rec.11-1 311 - 165.2 161.7 x 1735 24.2
600-rec.11-2 294 - 165.2 161.7 x 1735 224.2
600-rec.12-1 439 450 229.1 195.3 240.6 2708
600-rec.12-2 417 - 229.1 1953 x 240.6 270.8
450-rec.-1 290 271 260.2 161.7 273.2 224.2
600-rec.-1 330 421 32%6.6 2205 3.0 305.8
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