Km Check for updates

Journal of Korean Society of Steel Construction ISSN(print) 1226-363X  ISSN(online) 2287-4054

Vol.33, No.6, pp.355-362, December, 2021 DOI https://doi.org/10.7781/kjoss.2021.33.6.355

ZRdZH 715-HYZ 2 28 RHEHT(KONNECTION)2|

|Io|-

S 1B - et - rySl - S

SPAESR, B, BET S, i, sk, A5 E s,
AR, BT, @IS, Y, 7| E AT, G

o ok

Seismic Performance Evaluation of
Non-Welded Moment Connection (KONNECTION)
Between Rectangular Tubular Section Column
and H-Shaped Beam

Jin, Jooho', Lee, Kyungkooz*, Park, Kooyun3, Kim, Dacehee', Seo, Heesun®

'Graduate Student (Doctor Candidate), Dept. of Architectural Engineering, Dankook University, Yongin, 16890, Korea
“Professor, Dept. of Architectural Engineering, Dankook University, Yongin, 16890, Korea
3CTO, Technical Research Center, Gaurian Co., Ltd., Goyang, 10401, Korea
*Senior Assistant, Technical Research Center, Gaurian Co., Ltd., Goyang, 10401, Korea

Abstract - The rectangular tubular section (RTS) columns have been broadly used in the steel structures and an interest in the
bolted connections rather than the welded connections between RTS columns and H-shaped beams has increased because
welding experts are rare and the welding in the field is unsafe. In this study, a oneway-bolted non-welded moment connection
(KONNECTION) between RTS column and H-shaped beam was proposed, which consists of bolted end-plates, internal reinforce-
ment plates and slotted internal diaphragms. And the seismic performance of the proposed connection was experimentally evalu-
ated. To this end, the cyclic tests of the proposed connections with various RTS column sections and H-shaped beam sections
were conducted. The experimental results showed that the proposed non-welded moment connection has an excellent strength
and rotational capacity.
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KONNECTION System (3D,

Slot type Diaphragm

I

Panel Zone

Rectangular Tubular
Section Column

KONNECTION concept diagram

(a) Slotted diaphragm and internal reinforcement plate

(b) Detail of beam-column connection

Fig. 1. Proposed connection configuration
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Table 1. End plate type

Number of Bolt Bolt
. lower bolts .
Specimens diameter gauge
Column Beam (mm) (mm)
K300 4 8 20 120
K350 4 8 22 150
K400 4 8 24 190
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Table 2. Specimen parameters and material properties

. . . Thickness F, 1,
Specimens Member Nominal size Steel grade i) (MPa) (MPa)
Column 0-300x300%12 SRT355 12 381 537
8 439 564
Beam H-446x199x8%12 SHN355
12 397 559
K300
End plate PL-210x1190x25 SM355 25 392 568
Diaphragm PL-300x300x16 SM355 16 386 558
Inner plate PL-210x1190%12 SM355 12 364 541
Column 0-350%350%16 SRT355 16 386 558
472 577
Beam H-496x199x9%14 SHN355 9
14 364
K350
End plate PL-230%1240x%28 28 386 552
Diaphragm PL-350%350x16 SM355
16 357 500
Inner plate PL-230%1240x16
Column 0-400x400%16 SRT355 16 386 558
10 464 569
Beam H-596x199%10%15 SHN355
15 384 529
K400
End plate PL-270%1340x%28 28 386 552
Diaphragm PL-400x400x16 SM355
16 357 500
Inner plate PL-270%1340x16
300 350 400
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(a) K300 (b) K350 (c) K400

Fig. 3. Specimens details
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Fig. 4. Failure modes
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(b) K350 (0.05 rad)
Fig. 5. Gap between end plate and column

(¢) K400 (0.05 rad)
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Fig. 6. Normalized moment and rotation relationships

A2 e & 4 3T K300, K350, K400 A 9A = £E4
o] H9] AA A=o| Ag=of upg} g4z o]
S7Ishe AZ ERlstglor, HollA A H= 9 9] 550
s wid 2ol WEFHRA s zto] ST Ao =
et Ao S |, wd, 7] s Rte] R Az
2 Fig. 70] 9J3 AF&31 9l BHIEE 5150 K| 747
I 71554 Aole] 721E Fsto] Herdlnt. 2t FAjoA]
Uy s BAYZS £ 23)5)0] Fig. 73 2o LRI

360 =gt = A3 A A6 S (EH A752) 20219 12

Q (actuator)

Pin support

D
Bpanet + 60 (L +5)
14

| L (= 3,500 mm) |

Fig. 7. Definition of slope by relative story displacement



APAE B A E A EQ A XS Table 30f
BRI QiTh K3009] 739 FEHE P14 A HHAES]
131 %, BRHE ;Lﬂoﬂxﬂ 140 %2 eSO, K3509]
AL ATHE 7oA A THES] 124 %, FEHE
7PO1W 129 %2 LrEbtTY. K4OOQ AL HuWE 7719
A AAPEHIES] 129 %, B W E L7104l 138 %= LFEF
Wit ZﬂOPﬁP AFHLE B AYHHEES 24 % - 40 % IA|
23 i8S ghEskal Qlck

T3, Fig. 60412k 2ol BE ARA7L 48733 7153

ngd0] Higgo] uj-e- AL, B 3747} 0.02 rad O] ol A B

AYEHE =gttt A=E 0| EoA £52F tho]
ofmgoz Fo| Yeja oz HaE Ao Betdt
Table 3. Test results of seismic performance
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