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Seismic Performance of High Strength Steel(HSA800) Beam-to-Column
Connections with Improved Horizontal Stiffener
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Abstract - As the height and beam span of buildings built in the construction market increase, increasingly higher quality is being
required of the construction materials. In response to this trend, 800MPa tensile strength class steel was developed in domestic
company. Currently, experiments applying flexural member, compression member, and connections are continuously
conducted, but a design guideline for high strength steel has yet to be established. Among those construction materials, for the
high strength steel beam-to-column connections, the evaluation of implementing ductile connections for the high strength steel
beam-to-column connections is producing pessimistic results and the number of related researches is inadequate because of the
high yield ratio, which is the characteristic of high strength steel. This study on implementation of ductile connections made of
high strength steel was conducted using the connection detail as the variable, for the purpose of enhancing the deformation
capacity of high strength steel beam-to-column connections. Cyclic loading test and nonlinear finite element analysis were
conducted with full-scale mock-up connection models with the applied connection details. As a result, the structural performance
of high-strength steel beam-to-column connection with presented detail was contented with demand of Special Moment Frames
of KBC standard.
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Table 1. Specimen list

Stiffener Strength ratio

reinforcing

Specimen
Beam |Column| Panel

NWC Non-Stiffener 176 | 184
reinforcing

HS Genenal. Horizontal | 146 1.48
Stiffener

Improved Horizontel

H Stiffener

1.46 1.48

da g xete] =2 A267 A4E(EY A1315) 20149 89 363



=
it
).
&,
[>
o
4
i
il
5
5
=
0.

Table 2. Welding condition

ZEZHSAS00) KR A58k

Deposited Welding Condition
Welding | Welding |Welded Metal Cover Current | Volt Welding Input Interlayer Preheat
Material | Technique |Tensile Stress GOZe les <ZV2;ge Speed Capacity | Temperature | Temperature
(MPa) s (cm/min) (kJ/cm) 9 (T)
PKW900 | FCAW 900~1050 1((:)8; 270 28 23 20 150 100
(]
, Leri ik, E3H ARAVIAl ) SRAHE Fig. 400 Y
i 513 o = .
g WoAE. A FARAL2 7159 AsiE SR et &
ExEstel BHFS TGO B BAe Afge]
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N . _ - ) _ _
E— S| WEASAE ABShrHFe, 5 H), ERF B Al
—] 1 Y212 A5 $15ted 7HR oA T00mm BojH A
ol Aol 4418 AAST. ABABE Fig, 60 ek
i()ﬂ — "
be 311 MEolgasdn
P e 2 Ao A AME B o] HREAS Fig, 7 % Table

Displacement angle ratio
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(d) Welding detail

Fig. 4. Connection detail
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Table 3. Steel material characteristics (HSA800)

Steel Specimen Young's Modulus| Yield Strength | Tensile Strength Elongation Yield Ratio

F(MPa) 7, (MPa) 0, (MPa) (%) o,/

No.1 220308 740.6 887.1 22 0.835

HSAS800 No.2 213831 739.0 888.9 20 0.831

No.3 199959 739.1 884.5 21 0.836
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HEZRO 9

.\ Yield . Mmax . Maximum Plastic
. Initial . Yield . Maximum . . .
. Loading . rotation rotation rotation rotation Failure
Specimen direction stiffhess angle moment angle moment angle angle mode
kN kN- kN-
(kN/mm) (rad) (kN-m) (rad) (kN-m) (rad) (rad)
Positive(+) 10.84 0.0262 3476 0.0430 4088 0.0448 0.0186
NwWC - BF

Negative(-) 11.52 0.0225 3176 0.0415 3831 0.0415 0.0190

HS Positive(+) 12.82 0.0246 3859 0.0563 5004 0.0577 0.0331 ERF
Negative(-) 13.36 0.0214 3507 0.0468 4441 0.0622 0.0408

H Positive(+) 12.62 0.0231 3570 0.0500 4964 0.0604 0.0373 LB &

Negative(-) 11.93 0.0226 3308 0.0482 4399 0.0622 0.0396 BLB
*BF:brittle failure of beam flange, ERF:end of rib failure, LB:local buckling, BLB:lateral buckling of beam
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Specimen Method Initial stiffness Yield moment Mmax rotation angle| Maximum moment
and Error (kKN/mm) (kN'-m) (rad) (kN'm)
Exp. 10.84 3476 0.0430 4088
NWC FEM 12.07 3150 0.0405 3757
Error(%) 11.3% 9.4% 5.8% 8.1%
Exp. 12.82 3859 0.0563 5004
HS FEM 13.57 3887 0.0524 4984
Error(%) 5.8% 0.7% 6.9% 0.4%
Exp. 12.62 3570 0.0500 4964
IH FEM 13.51 3885 0.0462 4827
Error(%) 7.1% 8.8% 7.6% 2.8%
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FRPAE Y B 7H%k*”ﬂiﬂ£ﬁ S AEste] 3 ZAHH] A9 B thiolA o] FYFoh e A
7HA ) BQ) o8 EFetol 6070 siARdE Skl U HAREE B whox]o] Sgo] ¢hatE]= HiH A
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Table 6. Model member size AL e )
Number Beam size Column size CMp/b%
1| H-396x199x7x11 | H-388x402x15x15 | 2.51 50 [ Nor Sttt
2 | H-400x200x8x13 | H-388x402x15x15 | 2.12 - ZOO_I,THQ'ZSOQV“E':'S?;Q”;’
3| H-390x300x10x16 | H-394x502x15x18 | 1.83 z
4 | H-446x199x8x12 | H-394x401x15x18 | 2.29 % i
5 | H-450x200x9x14 | H-394x405x18x18 | 2.05 g 1:2 P
6 | H-440x300x11x18 | H-394x502x18x18 | 1.46 s 5 g g o o o
7 H-496x199>9x14 | H-400x401x15x21 | 2.00 %.00 001 002 003 004 005 006 007
8 | H-500x200x10x16 | H-400x402x15x21 | 1.76 Rotation angle (rad)
9 | H-506x201x11x19 | H-400x408x21x21 | 1.59
(a) No.8 : H-500x200x10x16
10 | H-482x300x11x15 | H-400x502x21x21 | 1.75
11 | H-488x300x11x18 | H-414x502x18x28 | 1.94 3:2:‘:?3;21&&”;%%“
12 | H-596x199x10x15 | H-414x405x18x28 | 1.95 g 250_+'mpf°ved Stiftene |
13 | H-600x200x11x17 | H-428x407x20x35 | 2.18 $ 200]
14 | H-606x201x12x20 | H-428x407x20x35 | 1.88 g 150
15 | H-582x300x12x17 | H-458x502x30x50 | 2.96 £ 1007 Specimen : No.13
16 | H-588x300x12x20 | H-458x502x30x50 | 2.60 = 53' EERTS/2E | T SOt I
17 H-594x302x14x23 | H-498x504%45x%70 3.30 000 0.01 002 003 004 0.05 006 0.07
18 | H-692x300x13x20 | H-498x502x45x70 | 3.04 Rotation angle (rad)
19 | H-700x300x13x24 | H-498x502x45x70 | 2.64 (b) No.13 : H-600x200x11x17
20 | H-708x302x15x28 | H-498x504x45x70 | 2.25 Fig. 16. Moment-rotation angle
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