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EXPERIMENTAL STUDIES ON ELASTO-PLASTIC BEHAVIORS OF REINFORCED
CONCRETE FRAMED WALLS SUBJECTED TO CYCLIC-LOADING

(Part 1) Comparisons between Shear Wall with Reinforced Concrete Boundary
Frame and that with Steel Reinforced Concrete Boundary Frame

Ikuo TokuUHIRO, Isao MITANI, Kaoru ARAWATARI, Tatsushi YAMASAKI and Satsuki GENKAWA

It is well known by past earthquake damage that the shear walls are considerably effective as the
structural elements to resist earthquakes. In order to be effectively in use the shear walls for strong
quakes, elasto-plastic behaviors of the shear walls under cyclic loadings have to be held. Up to now,
‘a large number of studies on reinforced concrete shear walls (named R.C. shear wall) have been
presented. But most of them are the studies on the reinforced concrete boundary frame shear walls. In
Japan, almost 7 stories through 20 stories buildings are made of steel reinforced concrete (named
S.R.C.). There are few of studies on shear walls with steel reinforced concrete shear walls. Actually,
designs of shear walls in “Steel Reinforced Concrete Standard” of “Architectural Institute of Japan”
(A.L].) recommend to use “Reinforced Concrete Standard of A.LJ.”. It has been showed that ducti-
lity and deformation characteristics after maximumn strength are affected to stiffness and ductility of
the boundary frames. Accordingly, it is assumed that ductility and deformation chatacteristics of the
walls with S.R.C. boundary frame are different from that of the walls with R.C. boundary frame. In
this paper, the following aspects are investigated in the R.C. and S.R.C. shear walls experiments.

i) Load-displacement hysteresis

ii) Crack patterns and crack propagation

iii) Mechanism of the failure

iv) Interaction between the in-filled panels and the boundary columns

v) Absorbed energy after cracking

vi) Ultimate shear force and moments etc.
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— b ORBRAMINEDORBED S DHIEE LTk
CEHMETHHS LBbIA. £ZT BROMH
Q) WEHOABETIRAND () LERD=Y
7V —rOHBETIHIEANS (Q) LORMORXT
Kb LKRORTILD.
Q=R+ Q e (15)
Qu=P,-t-V-f,
Q,=K-t-I'-F,
K: &5

BEER &M [P,=0.47%, t=6cm, I'=90cm, f,=2.658
ton/cm? F.=0.210ton/cm?] %\ 5 &,

+Q.,=6. Tton
¢leBhOT

Q,=23. 8~24. 6ton
BIO

K=0.21~0.22
BB, 22T, 2v 7 ) — b OREIEHEINW
F N0 CHHZL2EL2BHLE K-F, 3KEETHS
ZEhibhBh. Tk, RIREOMRHRICLSEY
DTHH 5.

WIC EBRIR AT IV BY U CEEE DB BRER & D H:
BH%T5-

RC RBR GBI RAMBEETH > 1-DT, BAKRK
WNCBIT5 2 DORERX (BEXF - WK, X
UOEHR) CLAHEMEOHE R T\, SRC &
B EETH 5 10T, BRAHITHEBERIC
X BEEMEE OB TS

(a) RC RBrEOWMAODHTE

(@1) BEXE - - WIRVC L8B4

RAMBRKT S rc@m (T

0. 0679P%,% (F.1180)
vM/QD+0.12

+2.7 J?,,.a,,+o. 100} beej oo (16)

RC@m= {

BN B IO TEDOEY TH 5.
b, : REEATEEIR A D% L\ Sl BT
B E D2 1B ADIE (cm)
N, o,: ThEhBECERT 5287 (ke) L
T EG B (kg/cm?)
Py, : b, % E X L EL 1B EDKTR AR
it (%)
a0y : BERFOBRIEHE (kg/cm?)
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Pla : IOOXG‘L/b,d (%)
ey : FIRAIEHETER (cm?)

.
:-Ld (c
j :gd (cm)
D
d
]
‘ 1
OOOI N 0 0O
o o o -] o o
o 0 o] aw N 00 0

23 EFOHRH

RER&E [D=130(cm), d=120(cm), @a;=15.92
(em?), &,=10.308(cm), P,=0.268(%), F,=210
(kg/cm?), 0,,=2660(kg/cm?), j=105(cm), P,=
1.287(%), 0,=29.851(kg/cm?)] ¥RAT5 &,
rc@m=41. 0(ton)

»@bhs.

(@-2) EHRCLEHE

RAMBATH S rclnm 1

RCQM=Qc+Ss """ (17)
SLBRR2UB X TEOEY TH 5.
N
Vi
QuDCO\
< \\\ \\ Be=a-t (
AN \\ N = | =
\‘§>\ N Q=Qep| T
SN © =
{\\:\2[\\ o | =
N
N\ -~
Y N D I
Mo Y
S A GO O |
} ! )
X24 5 OHH
Q:=a2vs ) —DOEERAND
Qc=Qd‘1/L
L : §iE
Qd=a-t’-F,_.

al¥ & p15.6 X2 DL EL56TH
by, @p35.6 LTFDLEIT a=a TH5.
a= {ZAg'c”y+Pw°ay'Aw(1—1/p) +N}

x yH- 221/ (2F t-A,)

Ay EEABETER
Iy * R
A=I/h
A,=t-l
Qs : BEFRIETAMN
Q,=P,-0,t:h
HEa%H (A,=15.92(cm?), ,0,=3.90(ton/cm?), P,
=0.46(%), 0,=2.66(ton/cm?), A,=660(cm?), N
=40(ton), A=100(cm), /=110(cm), F.=0.21(ton/
cm?), t=6(cm)] ¥RAT 5L,
Q,=31.33 (ton)
Q;=7.34 (ton)
# 5Ty rc@m=38.7 (ton)
N1 (-2
LA EDFEME & REBR AT I L DA RD S &,

BEXE - IR };CTcif;:o. 95

RCQm =0.
RCP max 0-9

BERX

Lieh, FHEMIERREAT HDI0~5%T, X<xt
BLTWDEELLS.
(b) SRC HABRGEOm NEE
RBEEN RC BTHHMBECHERAI N S #
MR OB R A
M,=0. 8a,-0,- D+0. 2a,,* 05y D+0. 5N+ D
-(l—N/b-D-F,,) ...... (18)
@y, * BEFFOKRT MFHEBHHER (cm?)
@ : SIREMEEE (cm®) (ZZTX, 5
flo7 v oWERb N 5.)
(zDOMDESL, BEXREF - wIIXE2R)
CRBR &M [@,=3.5+2.54=6.04(cm?), a,,=2.484
(cm?), 0,,=2.66(ton/cm?), ¢,=3.9(ton/cm?), D=
130(cm), N=40(ton), b=20(cm), F.=0.21(ton/
em?)] #RAT B &,
M,=5003 (ton-cm)

M, _ 5003
=Y =T
&="3"="T00

50.0 (ton)
KEOLNI D, RREKMT srcPrax(=48. Tton) LD
Hix,
SRCPmax/Qy=0.97
Eieh.
BEOWRC Jhu, KEEI 18) XX v#EH
NBHMED 1.2~1.4 fEL 705, f5T, KERER
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CRIUE (18) RIPPE AWM IR S 25 vk
5. tOFRELTROTZ EELLRS.

18) RxF/E 75 vy, BREYv =7 L T2 1
HETE ORI € — 2 v M 252 DRBATH S5
BB LI X 5 KRR TIREBEL b /e TTERTEOM
o1 LT5 L ERBOTIINIOTH D, RARKE
LEELHA—ME T, AIRBIEAMBOERY
(B9IBR) LT\ 5.

3.4.5. SEMRFRAKTEABNOHE

FRBEDOEFEXFRAMNE2FESHERD
HESWTHEET S
(a) RC Rk
9)~(11) RIcHEBREH [t=6(cm), /=110(cm),
f,=1.05%107%(ton/cm?), ¥=90(cm), b=20(cm),
j=15.31(cm), ,f;=2.4(ton/cm?), P,=0.46(%),
P,=0.35(%), fi=2.4(ton/cm?)] #RATH L,
Q,=4.54 (ton)
Qc=5.78 (ton)
ot
Q=Q,+2Q;=16.1 (ton)
»Ebh,
Q/rcPmax=0.37
Lits.
(b) SRC Rtk
(9-2), (12) R EBR %M (t=6(cm), I'=90(cm),
fi=2.4(ton/cm?), j=15.31(cm), b=20(cm), f.=
1.05% 107%(ton/cm?), ,f,=2.4(ton/cm?), P,=0.35
(%), P,=0.46(%), b'=15(cm), t,=0.5(cm), &,
=8.6(cm), .f;=1.39(ton/cm*)] ZRATH L,
+Q:=6.51 (ton)
+Q.,=5.98 (ton)
Q,=4.54 (ton)
ot
Q=Q,+2(,Q.+,Q.)=29. 5 (ton)
»nEbh,
Q/srcPmax=0.61 Lic5.
U EDHEKRE LD, MARBOHFEKFEANT
13, BRI LD D27 DBV, FORBOREY
ROBNIC L Y RERNRLD T Lalbdrb.

§4. & v
RN v 7 ) — M EEOTEEEL, RZ

WENRSEHT = v 7 Y — P EEOWRECE Y I
B35 T, HHOMTM - @R IITES
LWL BB AW TEREZ TV, BBER, O34
MR, WHECETARFABIVERERZTIL T £
DR, TiDOT LML Lo T

1) FWRBREARE, RIS EN £ U T
b, RC HEBREITE\ AT, SRC RERMEIX CAMR
TH5BHLEELDH, RATILEITIE LA EEHN L.

2) BEFRBOOTAE XOERKELTOMT RO
23, BAmHEE T RC Bk L SRC gkl
NHFZE LD HTH 5.

3) FEOEENSES 2 7 Y — P EEOTRE
DEHOM N %, BRITOKESH = 7Y — &
HHECIIRANTR I THREL TV 55, BTwHD
E@TETHB.

4) BEEMRA WS L RC BB LT,
BIEXE - IR, SO VIEFRYAVWAC LITX
h RBEOKRBN N2 EFRTE 5.

o 23

KR LOEREECEE L, 4 RIEXBIF, KM
EHEEE, ROFHRE THSHE REKEEKK),
K&®E (BELHRE KK), sk (B KK mii),
BEOBKIc 5B IEBELL. T RBRBEL
#ZLET

2 % X W

1) RERE, Me@Rrgg), BESHKRS, BRs3E

2) REEW, BEWG, H=v2 ) — F _ERRECS
WCOERIE BABRERSRIURESR, 475,
FRFN284E 9 A, pp. 42~48.

3) BE|E, KATFBEL, MEE@gG=2v 7Y — F sy
HHBEOERITE), BEXBREELSHIRESE &
665, BFN354E108, pp. 497~500.

4) BEE, EARE, TEERF=v 7)) — FECsD
HEBEEOFER |, HABPELMICMER, H695,
EF364E108, pp. 449~452.

5) &8, TEERAVUhh Uizt SRC B mEREED
Bk (7 AEEAORRYE L RBME L OB, B
BEYLASYIMEEREE (R, RF51410A,
pp. 1565~1566.

6) AXEFEFES, TEEF@G=2v 7Y — b HEEREYE -
RIS ), ERS0FE

7) BARERES, (EHavr) — - HEHHERE - AR
B, PBA465E

8) KR, MEfogf=y 7y — b GREECET 2
EEREEEL & F OFIT ), BEEPIERTAM, No. 6, 19754

9) BAREGES, FTHEECRE - FFH JASSS g1 =
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10)

1D

v 7Y —bIH, 19795

AABEFS TREEEYOY SV v T7F Y Y R, B
HEE, HTE2M

KR, TEHE2RT28H = 7Y — b B OME
thidh ) (01, EWMEY LcihEORREE,
BABRFFEESRESFMP BN, WM46EILA, pp.
817~818..

12) HEHRN, (8= v 27 ) — + BHORTHHEEBET

13)

AW —HBRET 213, ¥ X 0YRBE 0T EREE
DOMEE Ll T 5 RBRIAR—, =227V -+
—J 4, Vol. 11, No. 2 197342 A, pp. 1~9.
R, Mfiav 27V —tF - FLRILARa V2 Y
— MERETERAPL /18, 8 MM OBRIHE HANRE
x%), 3TWEBEE), =2v 7V —FZy—F L, 1974411
A, pp. 57~65.




