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Abstract - Asymmetric hybrid composite beams, utilizing both ordinary- and high-strength steels in one beam section, have been
recently proposed by the authors. As a continuing work, asymmetric hybrid composite beam-to-column connections were developed
and their full-scale seismic testing was conducted in this study. In order to maximize the cross-section efficiency along the beam span,
the connections were developed in two types (for exterior and interior spans) by considering typical bending moment distribution of
the continuous beams under gravity loading. In order to obtain stable cyclic response, inducing the plastic hinging at the different
locations for the positive and negative moments was among the most significant design considerations. All the four specimens tested
in this study developed the plastic hinging at the intended locations (i.e., at the column face for the sagging moment and at the bracket
region for the hogging moment), and satisfied the requirements of special moment frame connections. However, the bracket web
below the bolted splice experienced rather earlier local buckling (at 3% story drift level)and subsequent strength degradation under
the hogging (negative) moment, thus indicating the need to stiffen the bracket web.

Keywords - Asymmetric hybrid composite beam, Asymmetric hybrid composite beam-to-column connection, High-strength steel,
Plastic hinge, Special moment frame, Continuous beam design.

1 HyFo 9 u H
(BESTOBEAM)H, TU
TU o
y TSc W@ Glyl JJunetal B
z ~ H

Note.-Discussion open until August 31, 2019. This manuscript for
this paper was submitted for review and possible publication on
November 12, 2017; revised January 15, 2019; approved on January
24, 2019.

Copyright  d2019 by Korean Society of Steel Construction
“Corresponding author.

Tel. +82-2-880-8735 Fax. +82-2-878-9061

E-mail. ceholee@snu.ac.kr

31 1 ( 158 )2019 2 53


https://crossmark.crossref.org/dialog/?doi=10.7781/kjoss.2019.31.1.053&domain=http://ksscjournal.or.kr/&uri_scheme=http:&cm_version=v1.5

2. - ,Fig. 2.

21
Fig. 1.
H H )
T TG |
Ia T P ',7“'[.‘ ;" v &
(
shear stud < SM490 )
hybrid
SM570
T < hHshsoo
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Fig. 2. Approximate moments and shears distribution for 35.3MPa

continuous beams with more than two spans
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Table 1. Measured material properties 3.1.2

Yield Tensile Table 2 '
Material strength strength H ,Fig.4.  SLE-1,
(MPa) (MPa) SLI-1 _SLE-2 SLI-2
HSAB00-15t 803 882 Table 2 SLE-1, SLI-1
SM570-25t 520 654 SM570 HSAB800
Steel SM520-40t 419 563 I
10. Z.
plate SM520-25t 387 556 g _
Fig. 4.(3)
SIM490-20t 334 528
(SLE ),
SM490-13t 345 505 Fig. 4.(b)
Steel SD400-D19 499 613 ( )
rebar SD400-D25 488 629 (SLI ).
L 3.1.3
000 | HSA800-15t —— HSAB00-15t
== SM570-25t (
—SM520-40t
w = + ~5M520-25t y
% SM490-20t )
3 SM490-13t
é -
= N
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200 |
100 |
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strain, £ (%)
Fig. 3. Measured strain-stress relation of steel plates ,
Table 2. Test matrix
Column Bracket Asymmetric hybrid composite beam
: Steel section Steel section
Specimen Sectional Material Longitudinal Longitudinal
erial | irrere
dimension B USRI Material | reinforcement REERS Material reinforcement
(hsxbpxtuxty) (hsxbrxbp Xty Xtyxt)
Top flange/web : SM490
SLE-1 AH-500%200%x220x13%x13%25
D25 6EA, Bottom flange : SM570
H-500%300x13%20 | SMA490 D19 6EA
DI194EA Top flange/web : SM490
SLE-2 AH-500%x200%220x13%13x15
Bottom flange : HSA800
H-500x500x25x40 | SM520
Top flange/web : SM490
SLI-1 AH-420%x200%220x13%20x25
D25 6EA, Bottom flange : SM570
H-588x300x13%20 | SM490 D19 12EA
D19 12EA Top flange/web : SM490
SLI-2 AH-420%200x13%20x15
Bottom flange : HSA800

Note: hs = height of steel section; by = width of top flange; by, = width of bottom flange; t, = thickness of web; tz = thickness of top flange;
tp = thickness of bottom flange.
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- Note
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PL-25 SM520 Stud: $22, h=120mm

ﬂ Bolt: Torque shear bolt, F10T M24
a B smm gapi%s(‘c‘":
/ 26502000
P 174510
59 Te— cut ez PL-9 SM400
- — _ Deck plate
o A | A AW AN AN LAV ‘ 20,
N 7T-500x130(SM490)
ST-390x430(SM400) 99 99N\1a1-800x300(5M490) a
s |t Bracket 00 00| “M3T-800x135(SM490) g
S L oo g/g,' 20T-1140x130(SM490) “
7 k N
|}
13T-340x500(SM490)—| x13?3651?3 ~02(%%%8)(3M490)/ Asymmetric hybrid composite beam
2071 TAOX300(5490)
- )X
5mm gap \ \ -500x150x13x13(SM490)
g H-500x300x 13x20(SM490) \
Column AH-500x200x220x13x13x25

37_ I — H-500x150x13x13(SM490) (Top flange & Web: SM490, Bottom flange:SM570)
850 ——PL-25 SM520

(a) SLE-1 specimen
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(b) SLI-1 specimen

Fig. 4. Section views of specimens
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( 400~750mm ) . Fig.6.
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(a) SLE specimens

(b) SLI specimens

Fig. 5. Details of longitudinal reinforcement

CTUS2W?@@s c%3,2 s2 @ ;=s2 @ + 0»



