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Stiffness Reduction Effect of Vertically Divided Reinforced Concrete Shear Walls

Under Cyclic Loading

Dong-Sun Hwangbo', Dong-Hee Son”, Back-1I Bae®, Chang-Sik Choi™

Abstract: The purpose of this study is to experimentally evaluate the stiffness and strength reduction according to the reinforcing bar details of the
vertically divided reinforced concrete shear walls. To confirm the effect of reducing strength and stiffness according to vertical division, four real-scale

specimens were fabricated and repeated lateral loading tests were performed. As a result of the experiment, it was confirmed that the strength and

stiffness were decreased according to the vertical division. In particular, as the stiffness reduction rate is greater than the strength reduction rate, it

is expected that safety against extreme strength can be secured when the load is redistributed according to vertical division. As a result of checking

the crack pattern, a diagonal crack occurred in the wall subjected to compression control among the divided walls. It was confirmed that two neutral

axes occurred after division, and the reversed strain distribution appeared in the upper part, showing the double curvature pattern. In future studies,

it is necessary to evaluate the stiffness reduction rate considering the effective height of the wall, to evaluate additional variables such as wall aspect

ratio, and to conduct analytical studies on various walls using finite element analysis.
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Fig. 2 Vertical division method
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Specimens detail

No. Specimen ID h, x1, hi Division o 1y Vertical Horizontal P/P
[mm] v Point [mm]  [MPa] [MPa] Rebar Rebar 0t
1 Solid-SY 2600 x 3000 0.87 - D13@350
+
2 DIV-SY 2600 x 1500 1.73 1
200 18 400 O-D16(Added) 1300 0.1
3 Solid-Add 2600 x 3000 0.87 -
D10@200
4 DIV-Add 2600 x 1500 1.73 1

h,, - height of wall, 1, : length of wall, £, : concrete compressive strength, f, : yield strength of rebar, 77 : applied axial load, £, : nominal axial strength

104 SHRPEZEXICHIX|R2|FEHE| =27 X262 H3F(2022. 6)



3,600 3,600

:aoq‘ 3,000 . 7;00: , 600 :30@*7 3,000 . 7}00: , 600,
"*C:’ﬁ mé-SHDZS (SD500) T O‘ i il = -:.v—s-srmzs (SD500)
T '7'7:4 3 —HD13@150 (SD400) M T "“7'— T 1 —/‘HD13@150 (SD400) - ‘ . )
Bf' D | =] B (Closed Hoor) FHEE Y, (Closed Hoop)
T 1T T T~ —==#—HD10@300 (SD400) il T T et —Hp10@300 (sD400)
s O o e PRI 5 o i e AR
g 3 R Tt T B (Horizontal rebar) 1 g S T (Horizontal rebar)
S N SRR E R I i 200 m | AR N I B i A 200
[——{—32-HD10@200 (SD400) 32-HD10@200 (SD400)
o+ L L b L (Vertical rebar) I+ |- i ] 4 4 R (Vertical rebar)
T T T T T 11 T ——4-HD13@150 (SD400) || T =1 l—4-HD13@150 (SD400) |1
NN :—-Cut-t\rg | (Closed Hoop) | e —Cumrg | (Closed Hoop) L]
R o e ) T [ ]—Q-SHDZS(SDSOO) N ‘ y ’ I ‘ ‘ ‘ ‘ ‘ ’ H ‘ ‘ ’ ’ ‘ ‘ { ~1-9-SHD25 (SD500)
LSOO L a0 o< \' <00 \' |30 9;;00 =) J{ 500 5000 o< 0 S0 ggg )
7 4,000 ’ | * * 4,000 M * o
* * SECTION A-A * * SECTION A-A'
1500 , 1500 ,
—Cutting —Cutting
g | R ) g. R |
: L Hp10@300 (sD400) . [ +iD10@300 (sD400)  HD10@300 (SD400)
L(gvze,:E;I()Ssgg (SD400) I—#(—IHID()1r§)Z(§:th? r(eStIJDaélrg)O) (U-shape stirrup) L?A(:‘E:f fesll)galtr??)& R L:\ZrHtE;PS_Zggg (SD400) (Horizontal rebar) (U-shape stirrup)
SECTION B-B' SECTION B-B'
(a) Solid-SY, DIV-SY (b) Solid-Add, DIV-Add
Fig. 3 Specimens plan
22 M=2EM 400 MPao|th. A FEZE 9 A7+ Table 3 LE}
KS F 240500 AN ® 23 E A= AFL YiksF - AT
2403 w2} $100x200FAIHE A|ZelH o HjgHl= ek ;
AlS{dHIg{ O 24 | &l
Table 20 UERASIT, 2+ ARAE B4 ARz s wy 23 SESH X AR
o) Z+ AAAE A= AHL LA Ao Sa)Ety B AP Mool AR S-S 7R 5 Al o] 4
t}. Solid-SY 2 DIV-SY A&7 9] et&=71 5= 2328 MPa©) © 2 WHE 37t A9 stk Ade A3A= Y
™ Solid-Add 2 DIV-Add 2 &A= 22.9 MPaZ UER} B5 ¥ AsS FrEstith BA sk AL 1y HE
2T AA7)E A2AE 18 MPaS A3)h= Axpr g A flal 71255 Atk A WA FEdA
Eheh £ 7} 3 Aolrh SRR Hol glont PxaA Ao &
A Aol ARE-E AT KS B 080200 2] AS A1g BE A= 7HgskH Sd 2o WEgS gt maia 2
3l oW BEKS D 3504004 A AIER= aHEsb s 9 ol ARA A Aol 7 RE AAIste] BA - U EE
T W92 223519t} B ALLE D16 2 D19 227} ) HAG AAZ 7Pt o g9 9 3 282 golste
2 9 718 Ro) AH8E D2 e 3 FEBE 500 MPa, = oFTH
FHHTOE AMHE DI0 A, 71E WA 7 2290 D13 A F2E5 2= IR F55E 9 5 WEF skl
A2 7% D7k Ro) AR DI6 e %%1 FEA=

Table 3 Rebar tensile test results

Table 2 Mix proportion
Jy Sm € Ju
Unit weight [kg/m’] [MPa) [MPa] [MPa] [MPa]
W/B Binder D10 400 5243 0.002622 643.33
0 W S G Ad

[%] ¢ FA  BFS D13 400 589.35  0.002947  791.33

57.8 168 233 29 29 915 893  2.04 D16 400 469.5 0.00235 588.05
W/B : water/binder ratio, W : water, C : cement, FA : fly ash, BFS : /, - nominal yield strength of rebar, £, : yield strength of rebar by
ground granulated blast furnace slag, Ad: admixture test results, ¢, : yield strain, f,: tensile strength of rebar
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Table 4 Test results

, Yield point Maximum load
Specimens Je Loading
P [MPa] direction P.’U A,l/ 92/ Pmax Am ax 9m ax
[kN] [mm] [%] [kN) [mm] [%]
) ) 843.95 7.99 0.28 1030.60 21.28 0.73
Solid- SY
308 @) -818.05 -9.38 -0.32 -1043.75 -21.44 -0.74
’ ) 726.85 9.52 0.33 885.95 21.18 0.73
DIV-SY
@) -763.00 -6.81 -0.23 -943.60 -17.40 -0.60
. +) - - - - - -
Solid-Add
99 @) -1130.05 -8.73 -0.30 -1366.15 -20.78 -0.72
' () 945.08 9.96 0.34 1133.68 21.87 0.75
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@) -1041.36 -9.60 -0.33 -1256.13 -21.79 -0.75
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