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4.1 A4 34

4.1.1 ¥ 34 AL

ZA5S AESY A3t AAE 3 M S R A s [#4.1]
219 ABAQUSE o] &3}t

Analytical Plate Bolt Bolt Model
No. Model Thickness Depth Arrangement Gap

Designation [mm] [mm] [Row]
01 T16-D22-A3-G 16 22 3 )
02 T16-D24-A3-G 16 24 3 o)
03 T20-D22-A3-G 20 22 3 o)
04 T16-D22-A4-G 16 22 4 o)
05 T16-D24—A3 16 22 3 X
06 TH 16 22 - -

D 71RO AHSE ZE0lE A7) T
o A" BES I/ (BEAFH W3 &)
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1 R =Eas Fask] wedsR AdAseid. A

H 22E MeE 8] 99 (5], (6148 B8k el

My, = 1.1 R E,Z, [5]
Myc = Mpe + V, Ly, [6]

Mpe : 2O AAERHAE

Ry : B9 FJ/Fy (¥ o2 SM3559] B4 1.1& AHS)
Fy: B9 §8A=E (SM355 = 355 MPa)

Zy: B 24ddAF (H-588x300x12x20 = 4350 Cm*)
Vu: BEF9] A (2Mpe/Ln)

Lp: 7% RN AT 2483A742] 2] Az

W7 Aol £ARAA] AR 715 Aol Q= BEY A=

F oA A A )

L,=5440 | L,=530
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412 7938 @ 274 A

0O X 1L =2

HA]E 93] Boundury ConditionE E3sto] %S Ajsksio).
Z9o] Ast= Ao &S 9sle] Cyclic Load?b obd whibdk
TR Alstastdoh. FAl 2He] HE5ZX23E Surface to  Surface
A0SR A HAPsR FA ko] mpEAFE 05E TSt
A wpEAFE 052 AAE olffe AP ARgE FA =
EHAZ (Shot Blast) & ¢5 & L= AEHE FA5te] 543 =4
skl At AEgs Y3 mdys BEE KS B 2819[34.2

KBC 2017 Z+% AA7|=[34.4]1S ZFaste] A2 9 =g fst

T3 A A0 BA@ 24 HA8] fletel A%
W 2EY gAE Trw A st

7 A A A Fy (MPa) Fu (MPa) E (MPa) Py
RHS SM355 355 490
Plate SM355 355 490 205,000 0.3
Bolt F10T 900 1000

Fy: $BALE, Fu: AZAE, E: @A, v @ ZolEH]

[34.2] 314 A A5PA
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RHS—-PLATE
0.5
RHS—Bolt )
(Shot Blast 8 & v=%)
Plate—Bolt

[£4.3] AXFA 2 wpZAs

. HA AFAsF AABERY
Hex-— HE 1
== == (kN) (kN)
M16 125.4 84
M20 195.8 131
F8T
M22 2427 163
M24 282 189
M16 156.7 105
M20 244.8 164
M22 303.4 203
F10T
M24 352.5 236
M27 458.8 307
M30 561.3 376
M16 203.7 136
M20 318.2 213
F13T
M22 304.4 264
M24 458.3 307
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Abstract

A Fundamental Study on the
Development of Seismic
Connections for RHS Columns to
H—Beam with Minimized Welding

Doohwan Kim
Department of Engineering Practice
The Graduate School of Engineering Practice

Seoul National University

Rectangular Hollow Section (RHS) has excellent performance.
However, the features of closed sections are mostly welded
connections, which are very complex, require a lot of resources for
assembling and processing, and cannot expect uniform performance.
In addition, the recent earthquake in Gyeongju has caused growing
interest in seismic moment connections, and the weld joint with
brittle fracture is vulnerable to earthquakes.

Another problem with the use of RHS columns is that when
composed of H-—shaped steel beams, it causes out of plane
deformation on the flange of the RHS, resulting in reduction of the
rigidity and strength of the connections. Japan, which is commonly
used for RHS columns, is overcoming problems by utilizing diaphragm.
To compensate for these problems, the purpose of the proposal was

to provide a seismic connection to the column of RHS using oneway
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bolts and diaphragm.

However, the cyclic loading test on the proposed connection
showed results close to the pin connection, not the rigid or semi—
rigid one. Therefore, the analysis of variables was carried out using
the commercial structure analysis program to identify the exact
problem based on the results of the experiment. A numerical analysis
was performed through various variables such as thickness of the
column joint plate, performance of the joint bolts, quantity of bolts,
and presence of construction margin, confirming improvement of joint
performance according to the quantity of joint bolts and the presence
of construction margin. For the purpose of establishing and
controlling the proposed connection limit conditions and the strength
hierarchy between each joint member to resolve the identified
problems, the optimum value of the joint member was derived by
referring to AISC—LRFD and KBC2017, AISI/AISC 358-16 (BEP).
In addition, by combining ideas that could be referenced to the
integration of columns and beams, the proposed revision of ribs and
connections were proposed and the evaluation was conducted
through numerical analysis.

The results showed that the connection has improved stiffness and
1s close to FR connections compared to the weld joint of the column
and diaphragm. However, it is said that the location, size and
thickness of ribs added in the revision process should be

supplemented through additional R&D.

Keywords : Rectangular Hollow Section (RHS), Bolt , Seismic, Moment
connection, oneway, Diaphragm, Rib reinforcement
Student Number : 2017—24768
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