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Abstract - In this study, an experimental study to evaluate the seismic performance of beam-to-column connection for medium
and low-rise building was conducted. Five connections using SHN490 steel were made with test variables such as flange welded
or bolted, web welded or bolted. Specimen SHN-W-W is web welded and flange welded type. Specimen SHN-W-B is web
welded and flange bolted type. Specimen SHN-B-W is web bolted and flange welded type. Specimen SHN-B-B is web bolted
and flange bolted type. Specimen SHN-EP is a connection with the end plate to the beam ends. Cyclic loadings was applied at the
tip of beam following KBC2009 load protocol. The load vs rotation curves for different connection are shown and final failure
mode shapes are summarized. The connections are classified in terms of stiffness and strength as semi-rigid or rigid connection.
Energy dissipation capacities for seismic performance evaluation were compared.
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Table 1. Beam-to-column specimens

) Connection type
No. | Specimen Steel
Web Flange
@ | SHN-W-W | Welded Welded
@ | SHN-W-B | Welded Bolted
® | SHN-B-W Bolted Welded | SHN490
@ | SHN-B-B Bolted Bolted
® | SHN-EP End plate
Beam H-300x150%6.5%9
Column (SHN490)
Steel section (mm) Connection L-75%75%9
Angle (SS400)
PL-10%x145x480
End plate (SM490)
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Fig. 1. Type of specimen from frame
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Fig. 2. Shape of specimen (1) SHN-W-W)

Table 2. Mill sheet for specimens

Steel F, F, F/F, |Elongation
SHN490 419.0 545.0 0.768 23.8
SM490A 381.0 544.0 0.700 26.2
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Table 3. Mechanical properties of steel
Fig. 7. Test set-up
Test F F,
Steel v E/F,
coupons (MPa) (MPa)
2 3 20 435.6 563.0 0.77
» £ 0l e Flange | SHN490 456.6 575.6 0.79
w8 Colbi o E 4529 | 5742 | 079
S 3 % %% EEE ’,”l‘ 1'”‘1 1'”'1 f“i 0 E mean 448.4 570.9 0.79
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10 5. SHN-EP L 1 |’| 00 B 475.9 599.0 0.79
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- o /Q 15 mean 477.5 597.2 0.80
- 1. SHN-W-W 00 462.1 587.2 0.79
) Cycles )
End Plate | SM490A 4254 620.7 0.69
Fig. 8. Load protocol 479.9 658.9 0.73
mean 455.8 622.2 0.73
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Table 4. Maximum moment and rotation

Moment (kN-m) | Rotation angle (rad)
Specimen Negative | Positive | Negative | Positive
) ) ©) ()
@O SHN-W-W | 2375 206.8 0.0501 0.0501
@ SHN-W-B 118.1 1313 0.0300 0.0150
@ SHN-B-W 245.5 216.6 0.0479 0.0510
@ SHN-B-B 124.0 129.4 0.0565 0.0570
(® SHN-EP 182.0 166.0 0.0403 0.0300
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Table 5. Maximum load and shear force

Specimen Powx | D v, R, Panel

P (N) | (N) | (kN) | (N) | Zone
@O SHN-W-W | 237.5 711.9 Yield
@ SHN-W-B 131.3 326.0 -

3 SHN-B-W 2455 | 183.8 | 735.9 | 558.7 | Yield

@ SHN-B-B 129.4 387.8 -

(® SHN-EP 182.0 545.6 -

* 1, is the shear force exerted on the panel zone by F,,,
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Table 6. Failure modes

Feflell whE ddA d

@O SHN-W-W

Panel zone shear failure

HAZ fracture of flange

(2 SHN-W-B

Seat angle fracture

3 SHN-B-W

Panel zone shear failure

HAZ fracture of flange

@ SHN-B-B

Seat angle fracture
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Fig. 15. Initial stiffhess evaluation method

Table 7. Initial stiffness

Web bearing failure

Specimen Initial stiffness, k
(kN/mm)
@ SHN-W-W 19.5
@ SHN-W-B 17.4
@ SHN-B-W 14.0
@ SHN-B-B 14.4
® SHN-EP 17.9

(© SHN-EP

End plate shear failure

Bolt head punching failure
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Table 8. Classification of connection

Specimen Connection classification
Stiffness Strength
@ SHN-W-W Rigid Rigid
(@ SHN-W-B Semi-rigid Semi-rigid
@ SHN-B-W Semi-rigid Rigid
@ SHN-B-B Semi-rigid Semi-rigid
(5 SHN-EP Full strength Partial strength

oA 24HsE L BHE-SRASI T ORI A
o2 WAE A AT 4 Yt Fig, 195 37
oA 2AE AR W W e 2 L Fig, 20
o 2t AR ABANA AZH 7 oV} 24sE Bl

1. SHN-W-w

300 /

/)

< /
=

= 250 ;
=3 /ox
B / /3 SHN-B-W
= 200

2 //

2 150 {/X

o

>

<

[

i =4

5

100 /
S SHN-EP .
MSHN—B—B
50 =

0

0123 456 7 8 9 10111213141516 17 18 19 20 21 22 23 24 25 26

3.75mm Smm 75mm  10mm 15 20 30 40 50 60 70 80 99 100 110 120 130140 150

Cycles

Fig. 19. Comparison of energy dissipation capacity per cycle

w
0
(=]

30177

w
=]
(=]

N
%]
(=]

229.28

N
=1
(=]

=
%]
[

Energy Dissipation(kN-m)

=
o
(=]

8224

65.78
39.46 i i

SHN-W-W  SHN-W-B  SHN-B-W SHN-B-B SHN-EP

%]
o
L

(=]
L

Fig. 20. Total energy dissipation

Table 9. Comparison of total energy dissipation

Specimen Total (kN-m) Note (%)
@D SHN-W-W 301.77 100
(2 SHN-W-B 39.46 13.08
@) SHN-B-W 229.28 75.98
@ SHN-B-B 82.24 27.25
() SHN-EP 65.78 21.80
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