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Strength Property of Double Shear Bolted-Connections of Larch™

Chun-Young Park*" - Kwang-Mo Kim* - Jun-Jae Lee*™

FO
2

BoAd o M 24 el FAE o] 88 o
89 mm, 139 mm, 189 mm= A ANF T4k <4
mm FAAE ALgstaeH, SH BAZE Y
M12, M16, M20 BEES ARg3I8ict. 5ol oigh s
T3 Ao diste] ArEATE vhe-d A A=
3 APS 5o BEY E AEE 73H, AT BEEH
= EYM (European Yield Model)Q *}%5& Ak} v
A Az 4 G E FAY o)F YME *}30}"4 e
u o) ASstAY 1ol S TZH7]' AAEL] A= Y
o}, sty Rl ol AR A Ho| s wWol wow FRA e FAVL AL S
71 Ae) wel mode 122 KARES <& 5 At

ot
-
o,
ol
_\|‘_.,
o,
32
;L

FEAZ F7 39 mm,
1 =7 80 mm, 140 mm, 170
Feshnen, 28 74%

ofr o,
o o
mz& Lt

Homd
>
>,

fo dlg *

oby oiN
ol Y
41 =
ofy lo, Ji
w B
Hop
o 2
3
o
m‘o N
> M

ol
od 2

X

T T
Bl

lo X

e

e

2

1o

Jg 3

E

o

>

_%

&

>4

20

ol
==

o o
iliss
ol
=
i

ol

o2
)
ux, filo

3’._\9,
)

o o
N
—
ol
-

Ffl
[0 ke
fud
2
:

v
(2 oX i
o‘[‘
r\
=

S
Jim
ol
4

ABSTRACT

This study was carried out to evaluate the structural property of double shear bolted connections in
Korean Larch. For the main member, sawn lumber and Glulam were used in which thickness of lumber
is 39 mm, 89 mm, 139 mm, 189 mm and Glulam 80 mm, 140 mm, 170 mm. For the side member, sawn
lumber and steel plate were used in which thickness of lumber is the same of the main member and
steel plate is 6mm. And connections were jointed by M12, M16, M20 bolts which were usually used for
wood constructions in Korea. Directions of loading to connections were perpendicular and parallel to
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grain of main and side member. First, through the dowel bearing test, the dowel bearing strength was
evaluated and through the holt bending tests, the bolt bending strength was evaluated. And then
experiments for the connection were performed. Obtained results from experiments were compared
with calculated values by EYM and analyzed.

Strength of double shear bolted connections in Korean Larch was similar or higher than calculated
value by EYM. Especially when the side member was made by the sawn lumber, it was similar to the
calculated value. In failure mode, the mode was effected by the knot and the dry defect. In the thin
main member, it was shown mode [ and as the thickness of the main member was thicker, it was
changed into mode IIL

Keywords: EYM (European Yield Model), double shear bolted connection, dowel bearing test
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Fig. 5. Failure mode of EYM.
Table 1. EYM prediction types for input variables -
dowel bearing strength bolt bending strength
A calculation value (NDS) calculation value (NDS)!
B calculation value (NDS) experimental value
C experimental value experimental value
D experimental value calculation value (NDS)
" bolt bending strength in NDS: 310,050 kPa (45000 psi)
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Table 2. Dowel bearing strength
load direction perpendicular to grain parallel to grain
bolt diameter (mm) 12 16 20 -
. NDS 21704 19292 17914 38584
dowel bearing "
strength (kPa) lumber 11993 (130D 10822 (1450) 9774 (1618) 27443 (2296)
° glulam 16573 (4676) 11769 (1546) 16307 (2731) 27443 (2296)
" Standard deviation
Table 3. Bolt bending strength
experimental value NDS T. L. Wilkinson (1992)
bolt bending strength (MPa) 5227 310 5461

Table 4. Root mean square of each calculation types

Member calculated type
main side A B C D
Lumber lumber 39554 5614.8 40085 52668
Lumber steel 144015 9209.6 102228 144675
glulam lumber 43563 42481 49234 65385
glulam steel 240402 156704 1758022 256149
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Fig. 6. Comparison between prediction and experiment.
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Table 5. Design value for double-bolted connection

a. Lumber-Lumber (Type A)

parallel to grain

perpendicular

perpendicular

thickness  polt to main member to side member
of member diameter experimental calculated  experimental ~ calculated  experimental  calculated
(mm) data (N) data (N) data (N) data (N) data (N) data (N)
main side value mode value mode value mode value mode value mode value mode
39 39 12 14233 Ills 16865 1lIs 11023 1IlIs 9783 Im 14985 MIs 12506 Ills
16 23100 Im 22372 Im 12560 10981 I m 22622 1Is 18235 lIs
20 24947 Im 26633 Im 14850 1IlIs 11982 Im 25499 1Is 23963 1Is
89 39 12 13759 IIs 16865 Is 15734 IlIs 14732 1Is 13049 IIs 12506 Ills
16 23546 Ills 24501 IlIs 24905 IIIs 20589 IIIs 22572 IlIs 18235 IIls
20 39385 IlIs 33179 1lIs 23523 1lIs 26978 1Ils 27823 1lIs 23963 Is
89 89 16 23520 Ills 31555 IV 23787 llls 25606 Im 28179 1IIs 24012 lIs
20 45755 s 44721 1V Im 31054 1IlIs 29382 IiIs
139 39 16 24560 IlIs 24501 1lIs 25175 1lIs 20589 IlIs 22014 IIs 18235 IiIs
20 30056 1Is 33179 IIs 35183 IlIs 26978 1lIs 22961 IlIs 23963 Is
139 89 16 26360 MIs 31555 IV 29963 IlIs 25606 IV 24499 1Is 24012 1IIs
20 460176 Ills 44721 IV 39942 IlIs 35230 IV 33485 1lIs 29382 IlIs
190 39 16 25702 Ills 24501 1IlIs 22615 1qIs 20589 1IlIs 17133 IlIs 18235 IiIs
20 36300 IIs 33179 IlIs 38798 IlIs 26978 IIIs 30954 1IlIs 23963 Is
190 89 16 28800 IIIs 31555 IV 27304 Ilis 25606 1V 17850 1Ilis 24012 1Ils
20 45414 MIs 44721 IV 39310 Tls 35230 IV 31356 IlIs 29382 1lIs
b. Glulam-Lumber (Type A)
of member diameter experimental  calculated experimental calculated experimental calculated
(mm) data (N) data (N) data (N) data (N) data (N) data (N)
main side value mode value mode value mode value mode value mode value mode
80 39 16 25438  Ills 25674 IMIs 24802 1lls 22541 1lIs 20381 1IIs 18862 llls
20 41616 IIIs 34849 IlIs 30076 1m 29728 1lIs 28483 IlIs 23963 Is
130 39 16 20486 HIs 25674 1lIs 25970 1lls 22341 1Is 19260 1lIs 18862 Ills
20 41615 IIs 34849 1lIs 31938 Ills 29728 Ills 32675 Ills 23963 Is
170 39 20 41016 34849 Ills
A gk ol HAZ FAYAYE S 2R A e & 9 7 vk VEEE W FAdA BE
glo] BEo] glo] MA o Aes 2457 1 9] Fol dofrtol st %E—4 ol dofuir] 4 &
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Table 5. Continued

¢. Lumber-Steel (Type B)

. parallel to grain perpendicular to main member
thickness of bolt - -
member diameter experimental calculated experimental calculated
fmm)e data (N) data (N) data () data (N)
main  side value  mode value mode value mode value mode
39 6 12 15328 I'm 17756 Im 9030 I'm 9783 I'm
16 22359 Im 22372 I m 12139 I'm 10981 I m
20 23534 I'm 20633 I'm 15904 I'm 11982 I m
89 12 19487 v 25935 Is 9030 s 19929 s
16 38767 [ils 40112 . [Is 12139 IIs 25623 I'm
20 57041 I'm 56194 Ills 32483 Im 27957 I m
139 16 47196 1IIs 40112 Ills 50411 HIE 29107 Ils
20 - - - - 52303 Ils 39024 1lIs
190 20 68841 IIs 56194 Is 53292 1Mls 39024 I1Is
d. Glulam-Stee! (Type B)
. parallel to grain perpendicular to main member
thickness of bolt - -
member diameter experimental calculated experimental calculated
data (N) data (N) data (N) data (N)
. (mm)
main  side value mode  value  mode value mode value mode
80 6 12 43132 s 28729 I1ls - - - -
16 35278 IIIs 44523 JU 18903 I m 32464 I m
20 48959 HIE 62460 Hls 27180 I'm 35422 I m
130 16 35278 1Is 44523 Is 27180 s 34120 1IIs
20 48959 Iis 62460 IIs 30137 Ils 45848 IIs
170 16 35278 Ills 44523 IIs 27180 IIIs 34120 IIs
20 48959 s 62460 1lis 36137 I1Is 45848 1Is
st - +
30000 o . ¥
2 25000 } . ' K
= 20000 } 3 2
2 ¥ '
2 15000 2
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S 10000 | 3 200 .
b= * *
5000 r o b ¢
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Fig. 7. Failure mode analysis of connection.
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