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Table 1 EEICBI 28R4, HBES L vEAHL

Specimen | Ry | X | ##% | P/P, E;_,l(’se‘ Ci)g i
T70-40H[A] T | o166 | 0.5
U70-40H[B] | 07 | 04| m |oa118| o714
U70-40H[C] m |o13s| ot

Table 2 HHEH
E | oy £y ) Eye | et | Al
203 | 245 | 0.121 | 0.276 | 3.46 | 1.37 | 38.3
Notes:
E = Young’s Modulus(GPa)
oy = Yield Stress(MPa)
€y = Yield Strain(%), p = Poisson’s Ratio
E,: = Strain-Hardening Modulus(GPa)
€5t = Strain at Onset of Strain-Hardening({%)
Al = Elongation{%)
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Table 3 {3~ E

Specimen L{mm) | A(mm) | la(mm) | #{mm)
UT0-40H[A] 1351 1211 434 6.17
U'70-40H[B] 1351 1212 434 6.08
U70-40H[C] 1351 1214 434 6.01

B{(mm) | D{(mm) Ry A
U70-40H[A] 234 156 0.640 0.386
U70-40H[B] 235 156 0.653 0.386
U70-40H[C] 235 156 0.660 0.387
Notes:

E = Total Length of Specimen

h = Height of Column

I; = Distance between Diaphragms

t = Thickness of Plate

B = Width of Flange Plate, D = Width of Web Plate
X = Slenderness Ratio(Eq.(2))

R; = Width-Thickness Ratio of Flange(Eq.(1))
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——Hybrid Model Test
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——Hybrid Model Test —Estimation——
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——Hybrid Model Test —Estimation——
Response of Real Structure
1 Xm Xp R
P H —Calculation(Model) Bu _ Pe|
ml Ma'i.ﬁc.,:imm..-m.i—:l Bm By
———— te Xp
s 2 X . ()
Rm | 7|7 oumS02
@ Py
i A —
/ Ren Tt
\ — Xo=SXed ]
Apply X, CalculaTd Xa=Xm |t =tm =

Fig.8 EBRFH:3(Z02) o#H2E

EHEFHBED~D, Wl% SET 5.

Mp(SEm) + Cp(Sim) + S*Rm = —~MpSiom (13)
T, ANMMBEEIEBR AL 0%/ 120,
Bom = Bop TH B, RHOBBPENIZEZ 2V (8, =1tn)
0T, EFNEEGEHOMEIET 2B A% E
X, IEE, BIUEEPRULESOEBYERY
BWTERT 2L, ROBRIERY L.

Siy = &p, Stm = &p, STm = Tp, S*Rm = Ry (14)
COMBREMD LR (1B RRRDE Ik s,

Mpip + Cpp + By = —MpSiop (15)
& (15) 1, EEWIC SEOEMBY (Stop) ¥ F AL
EOEBHOBBFRATH2. 20kd, R (5) ¢
VTS R BEREET VOISR 2,12, SEOE
WREES XL ZFOEBROIEEND 1/SE 25,
Thbh, SEOEMEEL ), HOL SOM 1w
BUNCRTENCEROZVWESEFHEELAZC LR
ZoTLEI.
77U, MMEEAICRMTE, ST VOIRSE
L 2 IZSTIRIC EHRIE (Fop) B AT LT L B DISER
Lz, it L. ShiZ, BTOXICELBE L bR
5. 17, BEEENEER, Ry = Kntm = $K,2m
ELT, EHIT, Fom =g £BL L, R(12) BXR
DEHIn D,
Myép + Cpim + Kptm = —Myée,  (16)
R (16) X (4) T Ry = Kpap b B R L BB 2
&, BEHEEANTE, NMTYYFERKCEIYIBLA
LH/RABIEED &, EEHITOVTOIBE~DOEHRIT
RANDLICLRB.

Tp =T, LTp =T , Ep =&

(n

Thbb, COELBFHERIMRETT VIC, HEEER
BMoOBEENE+RES®LI IR LicRY, BOL
S=1 DBREDOAEFHTHY, SHOEERD L ) I S=8
D& ) hRELHEPLOFEE, COEBRFHRIES
TEDNTERENIEY, TOBE,LERNCSIS,
LRROEEDP S, Fig7 OB TIIHEFEBOER
DFRNDOKREEZ =,

RBFEI(Z02):EHMELZREL TAHNT 388

EERFH: 3(£ D 2) Tit, AMEE R EMRE D
/8% 5%, 722U, EHEERETRENRSELR
RAEETwE-0, REHEERBHLEALbOEHAY
5. EBFYE (20 2) oMeE* Fig.8 KR T,

EEBAFESREREEF VICOWTHETE0T, R
(5) Y LD, BHIT, EEHLMERGEEFVLEDOY
TRESEE*AFAIC0RERTFEI(ZD 1) LA
LTH20T, K(13) PRYLD. ~EL, ZOER
FYTE om = 18, THZOT, R(13) &b,

My(Sim) + Cp(Sem) + S?Rm = —Mpdo,  (18)

CORBRTHECBY 2HBENCET 28843, R (14)
ERILIZZDT, ZOMBEHEELS &R (18) ik
K@) LALTH B, LoT, R(5) 2MTELAS
BREETF N OIBEE BV TR (14) OHBEIEHV 3
Tlitky, EEHONELFETIETSH 5.

DEnkdiic, EBRFHE L, 2, 3(£0 2) 3HRH
KHlizb0THY, ERFEI(EN1) 0&H, HEL
S=1 A TR IZMITEROLZVIDIE R o TRE T
LHbh 5,

Table 4 {2, AR CHW - ERFEOER 2R,
AJIg 2%, ADMEES X CEBH IO 258
OFFHBOHF T 2T LD ERT.

184



Table 4 A7V v FEBRFHEOE L (FFED p IEEEY, m RERFETILVET)
EBFR1 BT 2 ERTE 3 BA ARG ERARTE R
EHEMAET R TR LT TV IR Z01 ] ZD 2
EEHER E3: 2] Rk EFI
M, (BHOBE
HE (P +0.3W,)/o) o %
W, BHIOER
W= R CIBREERLOMEZRNS (FHFR T 0.05)
#h S°Rm R
ASHERE SRR iﬂmy’;’;?ﬁf’/g 5 SLER) SHLBRIDIIRE1/S 1
Bl At = @ P/ P, AFEHED & EREE TNV TH— (Pp/ Pyp = Pn/Pym)
R, = S°R,», R, =S5’k R, = SR
ZTp = STm ZTp = STm zp = STm
EHENOILE | KROLEIL tp = Stm tp =tm tp=tm
(=HBRIO S fEOMERL
AN LR ORBEY
DIFEIRE 3)
E DRBD L] T, = 2m/5,8p = m,Cp = 5°Crm %y = Sim, bp = S%m,Cp = 5Crm
ax vk EREWICOWCERS | ERFERAARKICS | SEEYEERUSKD | AR OWTERFENE
BREM D, EBRE | WTED, BREE | HEUES MREVWEEF, | BY HEIEREORE
RENSBONIZETH | OFA—FDBERER | "M TV y FERF®RE | $UFEEELES70, KR
%, MO RELT | FHE1 RS, EEAIG UTHRAMETH 5. Fi: 2 TRAWAEREORE
ERMOWTHEUTH | KDASWEIES. £ HOZREICE > TS, &
DAL BOSOW|FTAIX, €D Bh oot TOEE
FEEBFENICHDA EE AR DAL
.
R 50‘1’7,—9‘5%&,4,..,},._,\”
IR Cg g ozl §40 :
. ‘i L . 'i )
AN N 'g ARSI Y ol | : : : :
Measured - R od Besa e i F
Initial Stiffness g b ; Lo ¥ LS Lo :
- - —Di auge S [ ange |
Theoretical Stiffness el T |I ----- g::e?nd‘nkp. il N g:r‘nfu:‘l)hp.
b [] 10 20 30 -02 -01 0 0.1 02
(@) (b) Time(sec) Rigid Body Disp.(mm)
Fig.9 #REORIGEIRER Level 2HIRRIRIC X B 1l
Fig.10 RIGEMREOERM & SZEUMED b
4, ERFEORE
§=6y—Ck-R (19)
(1) BFEEROBREDESE
SENT > TN A TV v FRBROWMELERT 500
Cxk =1/Ky - 1/Kr (20)

I, Y, ERICEIT AAIGEMOBREDORLHIZ DN
TEEEITH. FRIZK T3 HEGORIGENIT, g
KHEELELONBHBA LY TOZAY) THFHITSH
TH38454 (Fig.9(a) @ h, OW5) OEAE LTEL
3. COEMOBRENBYTHINEIMICL-T, £
BROWEICKE {HEBT 5. APEOEAH (Fig.10)
ickhid, Figo(b) iord LHic, AHAEMERZ, &
T EBEBRICH B LEHRLTLIOOT, ERAIR
EHERARE L - EREIED BAWEIIN T 386D
ZLAGENBIERY Cx EHT, UToRc kbRl
HENMOBEREEIT -

ZIT, SRMIEAREBROEN, &y FHIIZEL, Ck:
AUAEACABIERE, RABGOBTH, Ky EREHE
KrBRAMTHS. A7V y FRRIIBITSEX
F 9 TOEMAEIL, ORMAEMEEZE L TT.

Ll OB E LR B TIT » 7 EBREE R 4 Kt
T 57, 4EOKETORNEMBREEME L EHD
ElAZ AR &2 B L7 b O% Fig.10 12777 Fig.10
I3HEERMA L LT, UT0-40H[A] £y, Level 2 iRk
EAN LB DO THEET >/ bDTHS. £
BOTRTEAORIAZENRIT Fig.9(a) IRT=ZAY T



Table 5 BRAISEEN B &L UHFAIO Hg
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A CONSIDERATION ON PROCEDURES OF HYBRID EARTHQUAKE
RESPONSE TEST TAKING ACCOUNT OF THE SCALE FACTOR

Kunihiro SAIZUKA, Yoshito ITOH, Eiji KISO and Tsutomu USAMI

In case of performing a response analysis under severe earthquake ground motion using a hys-
teretic model, the information of restoring force characteristics of real structures is necessary. The
purpose of the hybrid test(on-line computer-controlled experiment) is to obtain the responses with
a combination of numerical analyses and model tests. The authors consider three hybrid test pro-
cedures taking account of the scale factor between prototypes and models, and carry out hybrid
tests and numerical simulations using each procedure. As the result, it is found that the responses

with three procedures are almost identical.
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