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SOME TESTS ON ELASTIC-PLASTIC BEHAVIOR OF REINFORCED
CONCRETE FRAMES WITH EMPHASIS ON
SHEAR FAILURE OF COLUMN

By Minoru WAKABAYASHI, Koichi MiNaMml, Takeshi NAKAMURA,
Ryoicki Sasak1 and Shosuke MORINO

Synopsis

Tests of 47 specimens of reinforced concrete columns and single bay one-strory reinforced
concrete frames consisting of column failed in shear are made to know the elastic plastic behavior
involved in the large deformation range under alternately repeated loading and monotonic loading.

The major variables are the percentage of web reinforcement (#,) and the ratio of axial load
to the maximum compressive strength (V/MVo).

The loading apparatuses are designed to meet the state of stress in actual columns.

The effects of experimental parameters, such as axial load ratio and web reinforcement ratio,
on shear strength and the monotonic and hysteretic behavior of frames and columns are discussed.
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: Ratio of Axial Load to Ultimate Compressive Strength

: Ratio of Column Length to Column Depth

: Web Reinforcement Ratio
N|Ng
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The values of gy, and V/MNp shown in this table are nominal.
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Fig. 6(a) Shear-Deflection Relationship,
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Fig. 6(f) Shear-Deflection Relationship,
Specimen S83

183



184 FARB S EFESEITS B (49, 4)

WAKDEKICE 375 T, BREAMTALSROERENL, ELLEL, £, ERSBALELETS
Ba, CAMMRELE po=10% LBAIHTH, 1213, R=0.01 rad.~0.015 rad. BEDEHICET 2 &
BAEAMEIIIET 45,

BEREAMMALBOERBRICE T 2, MAHETONRE, R—ihhoRAaicid, TANESREoSE
Kppbod, 2, —ElELD, BHT, BESIERESRL TN,

RC BO€AWMA%E, a2 ) — MBSOWMIE, SANBEBICXZWIORMTHLETEL, B
FAMWALIED, $AMMHDEFOTERIE, a2V 7Y — MBSO, EHBAMHOBETICH2LEL S
Na, :

Bk, EMENY, BETIHE, SANMMRGLY sv=0 ORBED, 2EEHHY (OB, B
HAMT A L7250 B, SANHEEEE b OMORRKICH LT, HEOENMEERLTO S,

V) =X 2 OEBRKEE, Fig. 6(a)~() iTRT,

TER#NIOERE, BLULANBRHROSDI bbb OT, —BNIC, BELEAMNEZET, AN
WA AT MM OB EiRT, ERRIBOMAICESLE T, T LOEKR, BETFTL, B AVEF—ROD
B TP SVBAEL S S FROMBER T,

AW NM=0 T, €AMEEREH 20=0.8% @ RC 41 (80)i12, R=0.03 rad DR BICELTDH, ¥
ABTRADET RSNV, ERRIE BLOBELIKOBEICE 11 -T, =0EREBE, HER
WSFHARL, RPN RANVFE—BY, BOTNELE-THB,

FAMEERG ORI L - T, BELENZZI2BAICENTS, CANRBAODETEZIMET 20 &M
AETH L0, BRI AVF—BOKEZOEBEMBREELCEIITEY, CANMRGLOENICL-T, B
EMBOBEI, PRHETERLVHEREL -THS,

1o, BELEANNAZT 2EE, MHOHE CANERGLOSEICL ST, THRREN0ICET S
BEEAMNN (BREENRCICET 3, Ml Q &, BEMREORAERIIE, 31T, —EHICRET3E
micdH 5,

iE, MAOERICLHLHLT, BELEAMNEST T, BREANMAILIE, SANHIOET24ET
340, MHETRIZ, HEBERECELT, K&WERiH 5,

v ) —Z 3OERERE S Figs. 7(a), (b) iTRT,

B OBERCHPH ST, FOEEMBT, 1313, HEEEERL, £=40.015rad OEAMIRIBICHLT,
WHOBTIRRLNT, MFBRROBHEZRL T2,

VY —X 4 DERKEFRE%E, Fig. 8 LR,

SERSERT, VY X 10REE, 13212, ABEOEBZERL T30S, FHESAOHESY, v —-X1
CHLUTHEELEDN TN, 20HEEBEE LTI, ke 2t WAb otk 28 AN, fERED

s

T 28 ,,-4'.‘. _R(IGrad)
-15 S 05 10 15

Fig. 7(a) Shear-Deflection Relationship, Fig. 7(b) Shear-Deflection Relationship,
Specimen B40 Specimen B43



ER : HANEA T ARESURS T Y 2 U — FERORBHEIEIRICEY 52, 30KR 185

H(kg)

T

1200

900

600

Fig. 8 Horizontal Load-Deflection Relationships for Series 4

K&k -T, RELEAINZDICKHLT, vANBEORANT AR, ERSHIOEELFEOZIRVC LD
EWEZ LN b,

Figs. 9(a)~(f) ic, ¥ ) —X 5 DEREELTET,

Fig. 9 it T, MiHOFE, BIUCHANERGLOSDIChPLET, Y —X50EBHRBREDRE
BRI, YU —-X 2B B ANREOEERRSE, v —X 3BT 5 BE—droBEEHRO RN
KE-TEDLINBZTEMWREIND, BREMABOMEIRE, CAMBISET 280K, KE{ZEBL, 2AN
BIET 2 B—REOWRICEN LTV 3,

V) —2 6 DEERIERE, Figs. 10(a)~(c) ILRT,

LETFDR0FHOMEERMBEZ I LB BHEH & R 12, 4/ D=3 O AMKEEEE LI Fig.9
OHBOTHAICEKLT, 131F, 2E0EERLTV 3,

@Al NNe=03 @, FOEHLRISEHARKOWELHHRTH S Fig. Hd)~(f) th#E 5L,
HAMRMOEANBRGHROSDIChb5E, v —X 6 DEERREDOFARANM L, FI2EUME
ZRL, D, BREHIEALTN S,

Ued-T, Z0EHM, BIEEROY ) — X5 TR, BREAMMAINE, 1212, ERMICHIMETL



186 HABIRFEFEALITE B (1499

Hinjg

6

Fig. 9(a) Horizontal Load-Deflection Fig. 9(b) Horizontal Load-Deflection
Relationship, Specimen F20 Relationship, Specimen F40

LY
26

Ht)

R(GYad)
30

-8

Fig. 9(c) Horizontal Load-Deflection Fig. 9(d) Horizontal Load-Deflection
Relationship, Specimen F80 Relationship, Specimen F23



Ebfh: CANBEEEET ARASUHG T Y 2 ) — rEAORBHMIRICEY 52, 30FER 187

H{t:
2

Hit
120

RiGrad)
0 3¢

30

-12e

Fig. 9(e) Horizontal Load-Defiection Fig. 9(f) Horizontal Load-Deflection
Relationship, Specimen F43 Relationship, Specimen F83

7
603 -
R(rad) o #
30 20 30
S mm
1 1
002 003
R(rad)

104

Fig. 10(a) Horizontal Load-Deflection Relationship, Specimen G23



HABIKPIRFERELITS B (49.9

188

|
003
R(rad.)

K 0.63
R(rad)
[ -
Fig. 10(b) Horizontal Load-Deflection Relationship, Specimen G43
Hy 2 - -
10 N Y
,// az -"{/' S
s / /
§ ;{b 4 /",ﬁ, o /
003 o2 ao1 - S g
R(rad) y
) o s °
- e ‘
307 20 : o - 20 30
Lo S
. A L
. o T 002 003
e 94 R(rad)
-1,' d ¥ B ‘ / _'Jﬂ
o 'f ) I’/
T IVe T e 10

Fig. 10(c) Horizontal I.oad-Deflection Relationship, Specimen G83



Ebkfh  RANBEE AT AREATHRTG DY 7 ) — PEHONEEEIRICEET 52, 30EBR 189

TW3H, ¥V —X50RBEKOEANTRAR, ERIEL, R=+001rad*iFEdFsETR, YV —X6
FOKRENWEERTH, R=+0.01rad OEMIRKELI LIS E, COBKREFEL, ¥ —X 6 ORREKD
HAWMAIZ, YV —X51HBLT, BOEEZRTEREL TS,

ZOXHREEHE, VY —X6 DBEMICKT 2130 EHOMITERRY, TANMEORAMBELD ETT
B ERESOTED, BHICET 2120 BHOBBUER RS, BHLKICEL 28], BHTHEET
HETEERLTNS,

20, SO CANBEE AT RS ADERTH - Td, £ORICERT 212D BH O BR
EfFL, D, BRODEEN 2D DD THNE, 2OEHMOELIENIT, H21EE, BEIhI L%
RELTWV3,

4. # U

AKERRICBNT, BHfE, $20REELEANNERZTT, CANBIENRES S 4/ D=3 ® RC D ET
T, 2ORANKESLBHEBEYOR IR, BLUBHEEEHOEMMERICE XIZTTRVEMOME
EMIIE, PWohsiaD, K, CANREEET 282 SO BRBEMOER NI, CANELES
ZREMOERMRE, BOBHOMTFERERED, HEERIZEONT, BEINZZEBHLLITINI,

AHOPFERBEL LT, LANNBEESZ RC BH O, BETEFVvo Rk -T, RC o THE
WAEBRAKTMET 2 &, B, BHEBERCET IEMOZERERE, B OTHEROMEEBRFERS,
LV EBWITBBT 27200, EBRY, S30RIERNMENKETHLEEI NS,

#t B

AERIE, RRTERY, BLUREREBREENOREDOEEMALE LTI, £/, HEBRERE
ZBNT, KRED Y7 Y — FRRESEOBEBEHZE . AELEED T, FHOBHTLZELET,

ik, AR, HA4TEE, CHBEANEARERESE BRKERE 1) itk s BELKENES
T AEAMHBEET ARESUHEH 2V 7 ) — FERORBHEIRICET 2 EBRITIE] (FEAXE, &
W) LLTTROLL D TH D,

g2 £ X #®

D ERE-BE— O - REUHEEZY 280 — 7 Y — FMEORABNEICET 2 SRR, =
WAFHKBTEFER, $145 A, #E46.4, pp. 393-415.

2) EWE- -BEE— - PRR: BELEANNEZT 28BS Y 7 ) — MEOBREMICE T 2 ERRHT
%, FERERTIRER, $155 B, K47.4, pp. 69-97.

* DR, YY) —RX6 DBEMOEMRIEEKEIL LTHE, Licds-T, Fig. 9 0¥ ) —X5TR, 13T,
R=0.02 rad IZHIBT %0



