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Experimental Study on the Behavior of Building Hardware with Joint Details

Seonguk Hong', Seunghun Kim?", Kiyoul Baek’

Abstract: In recent years, non-welded building hardware has been installed by bolt assembly is used. The non-welded building hardware method can

reduce accidents caused by welding, and can be constructed by bolt assembly, which can reduce labor costs and shorten the construction period. However,
there is a need for a method to compensate for the occurrence of buckling at the time of construction. The purpose of this study is to evaluate the behavior

of joints between steel pipe and fastener and to evaluate the behavior of joints of non-welded and welded hardware frame. As a result, it was found
that the foundation steel structure without welded joints was deformed to a rotation angle of member much larger than the allowable interlayer

displacement angle 0.01 to 0.02 required according to the seismic load rating in the seismic load resistance system.
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Table 1 Specimen list
No Specimen Specimen shape Detail
1 TB ‘ ‘ Grooved bolt
=t Grooved bolt
2 TAB | 1 | +
LI Anti Slip Plate
3 TFW <L ﬂ Weld(50 mm)
| szl - |
z 7
4 TSW22 | 1 .- |) Weld(10 mm)
z 7 I/fl
s TSWI2 | N Weld(10 mm)

T: Tension test B: Bolt A: Anti slip plate F: Fillet S: Spot W: Weld

—‘ t Loading

A
>/\ J + Linc-coated

‘ steel pipe

Zin:—coatcd
| steel pipe

Strain gauge ;v*-\nchur bolts

+«—|Frame PN 1
+Anchor bolts

| +Strain gauge

Fig. 1 Test setup
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Table 2 Fracture aspect

Specimen (f;“\;) Fracture aspect
TB-1 41.20 The part near the bolt hole was torn.
TB-2  43.12 The part near the bolt hole was torn.
TAB-1 41.53 The part near the bolt hole was torn.
TAB-2  39.79 The part near the bolt hole was torn.

TSW12-1 31.60
TSW12-2 39.65
TSW22-1 27.85
TSW22-2 48.02
TFW-1  55.57
TFW-2  30.30 It was broken at the welded part.

The upper part of 1 spot welding was broken.
The part near the bolt hole was torn.

The upper part of 2 spot welding was broken.

The upper part of 2 spot welding was broken.

The part near the bolt hole was torn.

T: Tension test, B: Bolt, A: Anti slip plate, F: Fillet, S: Spot, W: Weld

Table 3 Test results

P, Displacement Average
kN) (mm) (kN)

P, ue/P ue_TB-1 or

Specimen
P, ue/ P, ue_TSW-1

TB-] 41 20 2043 ]00 (Pue/PueiTB-])

TB-2  43.12 20.45 4216 1.05 (Pue/Pue_15.1)
TAB-1 41.53 4498 1.01 (Pue/Pue_15.1)
TAB-2  39.79 38.66 10.66 0.97 (Pue/Pue_18.1)
TSWI2-1 31.60 3.94 1.00 (Pue/Puc 15w-1)
TSWI12-2 39.65 427 3263 1.25 (Pue/Puc 15w-1)
TSW22-1 27.85 2.70 1704 0.88 (Pue/Puc 15w-1)
TSW22-2 48.02 3.45 1.52 (Pue/Puc 15-1)
TFW-1  55.57 5.24 1.76 (Pue/Puc 151-1)
42.94 =

TFW-2  30.30 7.88 0.96 (Pue/Puc_1sw-1)
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Table 4 Specimen list
No 1,2 5 6
j ]
%j 3
5
Shape 1
: g 1| 8 |
Name ABL ABU BL BU

A: Anti slip B: Bracket U: Upper L: Lower
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Fig. 3 Test setup

Table 5 Test results

. Pye Displ Deft i M li
No Specimen isplacement Deformation Max Slip

(kN) (mm) angle (mm)
1 BL-1 1.91 13.75 0.344 0.64
2 BL-2 2.03 22.03 0.551 0.18
3 ABL-1 2.33 17.44 0.436 0.02
4 ABL-2 2.40 22.40 0.560 0.19
5 BU 2.00 18.96 0.474 0.01
6 ABU 1.41 11.79 0.295 0.01
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Table 6 Specimen list

No  Specimen Specimen detail

A: Anti slip B: Bracket U: Upper L: Lower

wee ART1
— ABL-2
—— BL-1
+ BL-2
— B
—_—BU

[ 5 10 15 20 25

Displacement(mm})

Fig. 4 Load - displacement curves
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Table 7 Test results
. P Displacement  Angle of Strength

Specimen (kN) (mm) member ratio
HNLS-1 15.45 6.28 0.021 1.00
HNUS-1  18.87 34.33 0.114 1.22
HNLS-2  24.07 10.8 0.036 1.56
HNUS-2  25.61* 57.06 0.190 1.66
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Table 8 Test results Table 9 Specimen list(2x1)
Specimen (f:ﬁ) Disp;l;cni;nem /;r;ilqi ;)rf St;:tr;ith No Specimen Specimen dz;ail
HALL-1 15.79 9.24 0.031 1.00 00
HAUL-1 1697 4522 0.151 1.07 1 BNUL-
HALL-2  24.55 13.56 0.045 1.55 #il
HAUL-2  2426" 63.49 0.212 1.54 g _‘
* Due to the experimental conditions, it was difficult to increase the !
displacement any more, so that it proceeded to 63.44 mm. 2> BNUL2 ° %
Therefore, the actual ultimate strength load is judged to be larger
than 24.26 kN. a [
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Table 10 Specimen list(2x2)

Table 11 Test results(2x1_Non weld)

No Specimen Specimen detail

1 BNU22
2 BAU22
3 WUL22

Lower

218 A= Table 11322
H L0 0950|3714 L& /;j AEL FAA LA
S7tete WES et AAZ BA3 W

196 St2PZSXICLX|M2|Z5Hs =2F M 223 H1E(2018. 1)

Noospeaimen (b PO
1 BAUL-1 1.98 105.91 0.111
2 BAUL-2 2.48 93.39 0.098
3 BNUL-1 2.88 90.00 0.095
4 BNUL-2 2.60 117.69 0.124
B: Bolt, N: Normal, A: Anti slip bracket, U: Upper, L: Lower

Table 12 Test results(2x1_Weld)

No Spimn 1% Dl el St
1 SWU2LI1 4.74 30.33 0.032 1.00
2 SWU2L2 4.84 20.11 0.021 1.02
3 SWU3L3 4.98 19.90 0.021 1.05
4 FWUS0L3 4.29 99.54 0.105 0.91
5  FWULS0 9.27 120.00 0.126 1.96

B: Bolt, N: Normal, A: Anti slip bracket, F: Fillet, S: Spot, W: Weld
U: Upper, L: Lower or Long

Table 13 Test results(2x2)

No  Specimen (ﬁNW) Dls}zﬁﬁ?lent ﬁiill T)grf
1 BAU22 6.12 139.51 0.147
BNU22 438 86.10 0.091
WUL22 7.80 91.56 0.096

B: Bolt, N: Normal, A: Anti slip bracket, W: Weld, U: Upper, L:
Lower
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