Journal of the Korea Institute for Structural Maintenance and Inspection

Vol. 26, No. 5, October 2022, pp.143—-150
https://doi.org/10.11112/jksmi.2022.26.5.143

—T'-%"Ul' ey

PISSN 2234-6937
elSSN 2287-6979

2740l & 5ol Tt A

Experiments on Flexural Performance of Composite Members Strengthened by

External Steel Plates

Byung-Hun Hwangl, Jin-Won Shin', Jae-Ho Jeonz, Yun-Yong Kim®*

Abstract: This paper presents an experimental study on the flexural performance of concrete members strengthened with external steel plates for the

purpose of improving seismic performance. In order to strengthen the structure, a strengthening method was applied that wraps the walls and columns
with steel members. The partial section of the wall with the longest span in the structure was manufactured in real size and the strengthening effect

was confirmed by performing a static load test. As a result of the experiment, it was confirmed that the strengthened section exhibited sufficient flexural
performance satisfied to the seismic requirements, but the behavior until failure was not obtained because of actuator capacity. It was confirmed that

the strengthened member resists the out-of-plane moment with a composite behavior. It was verified that the stiffness and load carrying capacity of
the strengthened member were improved compared to the non-strengthened member by displacement and strain measurements.
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Fig. 2 Conceptual drawing of strengthening plan for wall and column
of the structure
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Fig. 3 Drawing of specimen geometry
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Table 1 Geometrical dimension of specimen

Type Original structure ~ Test specimen
Thickness of concrete wall 400mm 400mm
Spacing of concrete column 6.2m 6.2m
H-Beam - 400 x 408
Through bolt - M36

Height of strengthening from

wall surface - 850mm

Table 2 Material in original structure and in specimens

Material Standard Original Test specimen
structure
Compressive
Concrete strength (28d) 28 MPa 27 MPa
Technical ASTM A615 KS D 3504
Rebar Standards Grade 60 SD400
Yield Strength 420 MPa 400 MPa
Technical ASTMA36  KS D3503
H-beam Standards
Yield Strength 250 MPa 235 MPa
Technical ASTM A193
Through bolt Standards Grade B7
Nonshrink Technical Comotec 250,
grout Specification Masterflow 870GK

g
S oz

?ﬁ % A e
438
o}‘_.-{ & i
F-ﬂ‘ —l()‘l
o

[ oot
it )
=T 1

= =

>

L E
= I

A%, A5HNE AF AFAD S 5

2 o] AFAE w4 Mt

NS AASAT, BE L AR T}
Al gelel A 2SS okslol A A2 9
APAE S W3] Astel B Bl 9l
Aste] AFHH O, FAZ Q3| AA F2E
s Brel T GFE 24 B AOw BH

P

%
AA] B Aol 7kl A= <=8 |

2]
ﬂt‘o‘}%_‘i“ﬂélﬂf&%‘éi sy 75’3”“’ E}JQ

A A F2E A T m%—g— i}Xlél{— 2aele

‘iMH 2kl thgk

) 2B FE Aol olela %—Erﬁ%—% —7—@4_0% e
ﬂ;ﬂ 24Tk mebA] Fig. 49k 2o WA Felel AHAE w3

=3
32 B el S A 5 AL, o

rtH wAde) ug e shls) :
37hel el e 71 e Zaaro 2 Sl

H
oL
r
o

.?4
oF AT, 17 ARA L] WPAR Qlsfe] o
e PHE WhsE 20 Bust BYAE 7

Wz}, 1A o} BA) Aol Boehe 7he A 1% A
POk A1) Ho) & ¢l A = HEALTI} -
2 %—6}1] mg}n} FHF AdgE 7k -2 Fig. 59 20|

(¢

I
T

Bottom side L

Fig. 4 Experimental setup (Front view of loading plan)
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Fig. 5 Experimental setup (Plan view of loading plan)
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Fig. 7 Installation of measuring instruments (Section view, long side) of Zt.
Table 3 Loading capacity required for seismic safety
Load Non-strengthened specimen  Strengthened specimen Description
1.85¢g 1.86 g Design basis earthquake (DBE)
011\1/':5(1))?2;2:12 Z?rceeclteif:(??wogll - 2.17¢g Earthquake loading with load combination factor
278 ¢g 279¢g Beyond design basis earthquake (1.5xDBE)
Self weight of specimen 153 kN 252 kN Self weight of the wall between columns
130 kN 217 kN (DBE - self weight 1g)xself weight
Total loadings ) 295 KN (Earthquake loading with load combination factor— self
(summation of 3P loading) weight 1g)xself weight
272 kN 451 kN (Beyond DBE - self weight 1g)xself weight
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Table 4 Experimental loading target

Type of Structures Non-streflgthened Strengjthened
specimen specimen
(D Load for design basis 130 295
earthquake (kN)
@ Load for beyond design
basis earthquake (kN) 272 451
(3 Load considering in- 68 68
plane tensile stress (kN)
OH+3 Load 198 363
@2+ Load 340 519
e.g) The load written above is summation of loads for 3 loading

points.

(D (Maximum acceleration for design basis earthquake or load
combination applied earthquake at the wall — Self weight 1g) X
Self weight

@ (Maximum acceleration for beyond design basis earthquake at
the wall — Self weight 1g) X Self weight
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Fig. 8 Static load test for non-strengthened specimen
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Fig. 13 Load vs strain relations at central lower side rebar of
strengthened specimen
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