Journal of Korean Society of Steel Construction

Vol.33, No.1, pp.31-42, February, 2021

Km Check for updates

ISSN(print) 1226-363X  ISSN(online) 2287-4054
DOI http://dx.doi.org/10.7781/kjoss.2021.33.1.031

BT UYRIEZEY Z0|TUH N
HEHRITIIS I3t 3™ 17
Zug"

Experimental Study on Shear-Resistant Capacity of Bolted Indirect
Connection for Steel Seismic Retrofit Method

. *
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' Associate Professor, Dept. of Architectural Engineering, Youngsan University, Yangsan, 50510, Korea

Abstract - To evaluate the seismically strengthened effect of buildings by embedded and perimeter steel moment frames with the
indirect connection, a numerical analysis model should consider the indirect connection’s shear-resistant capacity. the seismic
code for the Korean school facilities does not support the particular indirect connection’s design information, recommends to se-
cure through the experiment. This paper investigates the shear-resistant capacity of bolted indirect connections of the steel retro-
fit method per the experimental results. The bolted indirect connection for the embedded steel retrofit method dissipated most of
the indirect connection energy, excluding the connection plate and post-installed anchors as flexural behavior. Regardless of the
lack of concrete shear strength of the post-installed anchors, it was not observed the cracks in the column. In contrast, the bolted
indirect connection of the perimeter steel retrofit method was confirmed as the only vertical cracks due to the post-installed
anchors in the column and the indirect connection. This indirect connection is that the post-installed anchors resisted the shear
force as shear behavior. According to these experimental results, the shear-resistant capacity of bolted indirect connections of
the embedded and perimeter steel retrofit methods was proposed.
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Fig. 4. Typical construction details of base and column part for specimens
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Table 1. Dimension and materials for specimens of the indirect connection of WAS retrofit method

Specimen”
Content
WAS-W-SB ‘ WAS-W-DB WAS-E-DB
Retrofitting type Window External
No. of specimens 1 (Total 3)
No. of load transfer plates 1 ‘ 2 ‘ 2
Thickness of indirect connection (mm) 162
Strengthened member H-294x200x8x12 (SS275)
Connection Dimension PL-110x700x12 |  PL-110x1100x12 |  PL-130x1100x12
plate Steel SS275
C-shape steel (steel) C-180x80x8 (SS275)
Load transfer bolt (steel) M20 (SS275)
Post-installed anchor M16 (f, = 400 MPa)
Base Joe =30 MPa
Concrete
Column [ =24 MPa
Non-shrinkage mortar Jfo =50 MPa
Rebars (steel) D16/19 (SD400)
Spiral reinforcement (steel) @6 (SD400)

"WAS: product name; W: window-type retrofit method; E: exterior-type retrofit method; SB: single load transfer bolt; DB: double load transfer bolt
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Table 3. Experimental results and analysis
Maxim}lm Displacement Design shear strength
shear-resistant : due to
. corresponding .
capacity ymax post-installed anchor Safety factor Design
Specimen Vi - and concrete shear-resistant
p (kN) (mm) (kN) capacity
(kN)
Pos. Neg. Pos. Neg. | Anchor | Pry-out |Concrete| Vanc Vory Veone
(+) (') (+) (') (Varw) (Vpry) (Vwm‘) Vumax Vum - Vum -
WAS-W-SB 216.0 | 2243 13.70 13.44 | 344.7 | 3699 188.0 1.54 1.65 0.84 224.3
WAS-W-DB 370.9 | 2424 | 13.81 | -10.53 1.39 1.51 0.76 370.9
517.1 | 560.8 281.9
WAS-E-DB 280.0 | 209.3 | 10.59 | -10.49 1.85 2.00 1.01 280.0
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