pISSN 1229-3059 eISSN 2287-2302
Computational Structural

J. Comput. Struct. Eng. Inst. Korea, 35(1)
pp.57 ~64, February, 2022
https://doi.org/10.7734/COSEIK.2022.35.1.57

A

Engineering Institute of Korea

£5150| &8stz E2 232 E ZQAE-HA A|AHIQ|
|

Structural Performance of the RC Boundary Beam-Wall System
Subjected to Axial Loads

Jin-Ju Han', Hong-Jun Son' and Dae-Jin Kim?'

!Graduate Student, Department of Architectural Engineering, Kyung Hee University, Yongin, 17104, Korea
2Professor, Department of Architectural Engineering, Kyung Hee University, Yongin, 17104, Korea

Abstract

This study investigated the structural performance of the RC boundary beam-wall system subjected to axial loads that required lesser
construction quantity and smaller floor height in comparison with the conventional RC transfer girder system. Four specimens of 1/2 scale
were constructed, and their peak strengths under axial loads and failure characteristics were compared and analyzed. Test parameters included
the ratio of the lower to the upper wall length, lower wall thickness, and stirrup details of the lower wall. In addition, three-dimensional
nonlinear finite element analysis was performed to verify the effectiveness of the boundary beam-wall system. The peak strength of each
specimen was similar to the nominal axial strength of the lower wall, indicating that the axial load was transferred smoothly from the upper to
the lower wall. The contribution of the lower wall cross-section was high if the ratio of the lower to the upper wall length was small; the
contribution was low if the out-of-plane eccentricity existed in the lower wall. The specimen with smaller stirrup distance and cross-ties in the

lower wall showed higher initial stiffness and peak load than other specimens.

Keywords : RC wall, transfer girder, boundary beam, axial load, failure characteristic, nonlinear finite element analysis
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Table 1 Comparison between the two transfer systems

ZAA R A28 o oF=

o

Boundary Transfer girder

Category beam-wall system system

Upper wall and Upper wall and

Structural system

lower wall lower frame
ntinuity of vertical . . .
Continuity of vertica Continuous Discontinuous
members
Vertical load transfer Direct Indirect
Horizontal member Boundary beam Transfer girder

Parapet wall and reveal | Structural members | Non-structural members

Upper part
wall

Lower part
wall

(a) Boundary beam-wall system

Upper part
wall

Lower part
beam-column
frame

(Non-structural
member)

(b) Transfer girder system

Fig. 1 Load paths of the two transfer systems
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Table2 5 Fig 20 bt A5 548 81
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Moo X oox o B oBorr o bu o

A3 4191 B50-T125-S125 *‘?ﬁxﬂﬂﬂk
22438 Wy

AT AR EA Y] AL 71RO R sto] 28 7FEH o R
$=3Y5k). 7FeS 300ton -&Fo] © ARY( @5t
o] oF IkN/sec &2 3152 7t shich 7He Fol 4] 2| tu}
)7} AR 2 71 TH400mm*400mmx35mm)-S Al

(oil jack)& o|-&

B50 — T125 - 8125

L - Details of the stirrup of the lower wall
(5125: Distance between stirrups 125mm,
S75: Distance between stirrups 75mm + cross tie)
Lower wall thickness
(T125: 125mm, T100: 100mm)
Ratio of lower wall length to the upper one
(B50: 50%, B40: 40%)

Fig. 2 Specimen identification

Table 2 List of specimens

. Ratio of lower wall length | Lower wall thickness | Distance between . Main bar ratio of
No. Specimen . Cross tie
to the upper one(%) (mm) stirrups(mm) lower wall
1 B50-T125-S125 50 125 125 X 0.0183
2 B40-T125-S125 40 125 125 X 0.0228
3 B50-T100-S125 50 100 125 X 0.0228
4 B50-T125-S75 50 125 75 ©) 0.0183
58 g=EHMTZIEE =2 353 HM1Z5(2022.2)
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Fig. 3 Specimen details(unit: mm)
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Fig. 4 Test setup of specimens
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Table 3 Concrete properties

Unit Weight(kg/m®)
Fine
Agg.
812

Compressive
Strength
(MPa)

31.7

w/C
(%)

S/a

(%) Coarse

Agg.
981

W | C AE.

41.8 145.8| 115|395 2.71
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. Table 5 In-plane and out-of plane eccentricities
H . In-plane Out-of plane
Specimen .. ..
g eccentricity(mm) eccentricity(mm)

AR B50-T125-S125 125 12.5

(b) Lower wall(left) B40-T125-S125 150 12.5
. — B50-T100-S125 125 0

B50-T125-S75 125 12.5

.
. .. d : Table 6 Initial stiffness and displacement at peak strength of each
(a) Lower wall (c) Lower wall(Right) specimen
Fig.5 Failure mode at final stage . K P J,
Specimen ' max max
(KN/mm) (kN) (mm)
B50-T125-S125 160.9 1,951.36 11.66
B40-T125-S125 159.0 1,724.75 11.18
B50-T100-S125 171.6 1,823.61 11.54
B50-T125-S75 166.1 2,092.81 12.90
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BUIE AP AARS AT & 5 ek R
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9] FAEE T} 524%~12.87% F2 Hoj 515 Bk
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{2) Front view (b) Side view A of) F7bE s T S WA 0R WX Este]
Fig. 6 Typical failure shape of the test specimens FHO| 7|7} Frashs A0 R ek Tk

Table 4 Nominal axial strength and peak load by test
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Fig. 7 Load-displacement curves
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Fig. 8 Strain distributions of lower wall main bars
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(a) Front view (b) Back view
Fig. 14 Concrete stress distribution(B50-T125-5125)
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Fig. 15 Concrete stress distribution at several different loading
stages(B50-T125-5125, unit: MPa)
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(c) B50-T100-S125
Fig. 16 Concrete stress distribution along load path
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