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INELASTIC RESPONSE OF REINFORCED CONCRETE FRAME STRUCTURES
SUBJECTED TO EARTHQUAKE MOTIONS
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By Atsuhiko MACHIDA, Hiroshi MUTSUYOSHI and Kazuhisa TSURUTA

In order to clarify the inelastic behavior of R/C frame structures subjected to earth-

quake motions, skaking table tests and pseudodynamic tests were carried out using small
scale two-story one-bay R/C structures, and inelastic response analyses based on the
one component model were conducted. Since the inelastic behavior of the R/C frame de-
pends strongly on the strength and the capacity of the ultimate displacement of each R/C
member, the new force-displacement model in consideration of the ultimate displacement

of each member was proposed to obtain accurately the inelastic response of the R/C
frame. The inelastic responses calculated using the proposed model resulted in satisfac-

tory agreement with the measured ones when shear failure occurred in some members of

the R/C frame after yielding.

Keywords : inelastic response, R/C frame structure

1. £ X W&

g7+ (LUIFRC) #EMoOmEERICE
FHPFRIIBEAITITORTVEN, ThsOPMFEDEL
i3, FIBTEEROBRHEZIRELLZLOT, T4
VHEMOTHBIZET 2TEIZES LD THEOONEIR
THBH. LML, #IEBILLS RC L ARBEHOHER
T, BMIBEEROBHE» O T, T2 Bl
IZHEENL B RVDTH-T, WSSV LB
DB LEUHBEOICHIFRANOUDASRELLHOD
MEBELIREZINTNEYDD, Bz, S—A VD k>
ZABREEEDE, BMYEEXBHO LS sBEmE
By, 1 O0HMBHEBELLZ»PHE0VW-T, BEYHE
Kh P LIclETAE > R Edan. L, Bl
DOESEESHEMEEXH L, KMBHKEUIES
KBY BT — A BEYOBERIC X TEHHEERE
HHCHEBLTBLLERBEOHTEETHDIENE
5. COBOBEWE, RIBEETCRIIAIhTBY,
RATEE A LA MENSE U BEAOWBRLMES 50

*ERE T BER¥ERE ITHEERZIEM
(T338 mHFARALMR 255)

»* ExB IH SEXFEDF LTFSERT¥E (BL)

»rEFxE 1 ERsHERAHE

BB LR BMOR D S EEEEIBEYSER DS
B RITTEES JUOHEREBEFRIIEASKRFEINT
WEWDOBRRTHB. —H, BESFICBWTE, B
BEPHET— A VEETHB &M, VRO ERHS
RC 7 - x v ORBERICET 2R3 E <fF
bhTwd, LhL, TRCHVWShE D EHETH
X, BrEfeiR, Sk, wAN RSV, #hErs s
VRZE->THEDT, BESFOMFRRESTIATHD
HENBT—X VEEMICFOE S EATEINE I NE
BThry, RO TENERSBRENSHEEZ2HN 5.
BRI, TRTHVWLSN S RCEEMDS B, #b
BhroWEmENFEEY, »OCHBROLWEEERT
HEENHBE,D, 2BIT— A VEBHAERY LY, 7
DI BHEREZEBRN S X CHEFHICHE s »iIzL, RC
T A UBEYOEEN I HBRIEERY T 51200
BEREN 285 L2BHELIHDTHS. HIFROE
WIZHIz-TiE, DTOFMEICHE-T-. $5bs, £
RC2B7-AvEBMEEFTVIIULHEAEEERL,
INERANT, ERMERANRSERB L0 1 ES%R
BLENERZEHICES T TTV, IBESBHORN
LRI BENLEORBICRITTEHE D L CHRE®E
BEOMESIGEHEECRIETEELHREICL . I,
BRBHMOETHRFL S 5 BEDREORBIEISE %



118

BT 5FEE BV TSERIT ATV, EEREREHER
WEL, COFEOFRES L OBEASE % BRI L.
EBHIT, REET— A VEBSEHDH 55 & A RS
BEUTHNZED £ 0BEOLEREE2BATES
FHEELT, SHREMOKREIRE (81HER) 2Z8L
RIMETFEETHEFVEREL, JORNELER
BRICEOE» DT,

2. ERBEE

(1) # & &

EBICAO IR, FIERBCERI TV
RC2B7—AvBHASEY L LTFRLIZLOT,
FEIE D OB LU RAKR N 22 g b0
THBH. HEUEOERTEE Fig.11c, ZOBEEFET
% Table 1 iz hEh3 y. EBIXO B LTI, i
HrgkHe LT D6 (BBRA 4863kg/cm®) ORES
FmEHERL, SIEERS&HLE, RE#AIL TS RC
25 — A VIBHORH 2SR LT, EBEVOEBE
0.76 %, HEOBE0.75% L1725 LHITWEL 2. F1z,
IRSITH T AEHBHHIE, BEORFHN S L CES
BEYRIEEESRBLT—/AI20.29% & L. —
7, BB I, AR & LTD6 50 E D3 (&
R 1 2473 kg/em?) 2RV, FREMEL % 0.43~0.85
%, W E 0.0~0.29 % OHMICEN ¢ TEE
Lz, &EHMOIERSHH B & OB I, BHSE
R¥BIEFEEXCEDLLODT, RD-1 5 LU RP-1
i, 1 BETH L VTERST 554, RD-31&, HE
0 & 0FREIR S 5384, RD-4 BLURP-4&, B
BiE0 R 0MRRRL, BESBALUE, SAMKE
BEULBEIICHRHFINIZLOTHS. H-3VEESR
BT AEARSGHOES L, BRI OV TIE LR
&L, RV O>NTIE, SORICHE L TS#BE
BRENIEDD, 2BO7 v 7 2RI TEET HHE
Hlotr, REKEEETBIZH-T, EBLTRY
ILWENINE, 7—F Vv FIEBHEMHORKTES
125mmé&LfizaryrsYy=rzEWE. avs7Y—F
DITH/E, 7, BEBOA2RE, SITHL, TER
BULER7—F v 7 RBELRAD HITR UK.

(2) #HEEHEEADKREER(RD-1, RD-3, RD-4)

REEREZTHORHI->T, HEAKDOZHEDHAEERIC
963kgf DBHLV EZRELL. ZhiILEd 1 BETHRD
ISR 9. 63kg/cm? THB. ZOIBHER, EED
RC2BI-AVEBEMIEUL DL ZIFREETD
3. BHEDABKETAICHI->TI, BV OHRLICEH
< EEEEHHIC & - TR S E— 2 v b SEEERIFICIE
HA$a&5BI2 02, BbVAE0hLTHET
x5 L5 RBBERAVE. £, BEHEBRPICEEDOR

RTH - BEGF - BBHH

WO FFENTNEBL D PR—FAICEET 5 &
A, MIce Yy V2B I5METEBLVORMEZAS
SUT. AAMER I, El-Centro 1940 N-S 50O &
FO10HR% 3 [ERRVIEL TAR L, Rl = SErhE
D 1/2 ML, BRAMEEIRIEZ 800 gal iITiA L 72
LOEBOVIL. Zhi, #EREOBEERE(0.16~0.25),
BLOOES B L UHREROBLAISE 2EE L T, HE

c-C
RD-1,RP-1

B -

100
53

100,
ks
LE g Eﬁ' 8-8
2, 5 pae
X0 S +
RD-3 ! ! -
— il -
EX § - 2 z:’[)za 2 —
0 [ : ]
o Q 8| I
]
RO-4RP-4 3| & Ll L i
EE: - 1 A-A -
oAl A > —
3 1
= I =
150 - m

-
11
2

[T HT
400

i

3
4090 140 9040 E

8

115

3
&

{=3
t=]

(unit: mm)
Fig.1 Test specimens,

Table 1 Detailes of test specimens,
Common Members

Tensile Web Relative

Member | Reinforce- | Reinforce- | Stiffness

Name | ment Ratio megt Ratio Ratio
% )

(€3]
First
-Level t.00
Cofumn
0.75(D6X2>
Second
-Level 0.29(D3) 1.24
Column
Second
-Level | 0.76(D6X2) 4.35
Beam
First-Level Beam
Speci- | Tensile Veb Relative
wen Reinforce- | Reinforce- | Stiffness
Name | ment Ratio | ment Ratio Ratio
(%) (%) &)
RB-1
0.85(06x2) | 0.29(03) 1.24
RP-1
RD-3 | 0.43(D3x5) | 0.058(D2) 1.21
RD-4
0.73(03%9) 0.0 1.26
RP-4

Note (%) The stiffness of the first-level
column is the standard value (1.0).
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Fig.2 Test setup for shaking table test.
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Fig.3 System for pseudodynamic test.
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Fig.4 Base shear-displacement response relationship obtained
from shaking table tests (RD-1 and RD-4).
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Fig.5 Time history of displacement response measured from
shaking table tests (RD-1, RD-3 and RD-4).
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Table 2 Maximum response values obtained from experiments
and analyses using one component model,

Displacement
(em Base Shear
Specimen (kg)
Name Second-Level Third-Level
M3 cH M C M [o]
RD—1 Maxioum | 2. 85| 3. 28 3. 36 1549 1550
Minimm | 3. 28 3. 70 3.789 1898 1650
RD—3 Maxiwm | 2. 68| 3. 56813.11}3. 66 1405 1133
Rinimm | 3. 96]3. 71(|4.28;3.78 1975 1265
R Haximm | 3. 48] 2. 71(3.80(2.79 1218 1255
b-4
Minimm |4. 51| 3.8914. 75(3. 98 1695 1367

Note $)M: Measured $8)C ! Calculated
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