ERER T HWMBEFHDIRBICEETS
HRANTIRILF—DOFEICEETHHR

2002%3A8

RERKFEKRFE R B AR PR

* H F X



b
~ -

E3F

w W w w w w

A#hhbb{mh

=

=

ERROBE
SE W

LT

¥
1
2

BECHESTHHRANIRILF—OFM

.1

EBHR

Bilinear RD B M (T O EH A @ UE
Polylinear &M R 7 DEH E KD BT
BERRRICK 385

g2 R

BEM

D bW N

BEBILEETHHMBANIRILF—OFMH
(iR S RIE T R

.1

IXRINVF—DANBRE

BR 57 1th Bh 5% B ) 0D 54
RERITHIC K DEt

R BB D E BB OHE R
s A

SEW

D b WN

BREESY N—DVLEBUTRMHRECRET MR
F

M1 apERER

FH1 EBEERBROBRTE

BEEBOMREE

RERHE & OLE

2 R

PEM

N Hh oW =

B5F B &

fr &

81 BHFEIRNF-—
1532 BiEih A (White Noise) DYER

.........

.........

---------

23

23
23
25
28
30
32
34

37
37
37
41
43
45
51
52

55

57

57
60



B1E F @

1. 1 ®E

1994 1254 L7 Nothridge 8, BX U, 1995 EicR4E L REESHLEIL. SROMESE
BEYHARKEGHBEEELH-LHEOTOERATH A . ChoDBBORELH, FESINICHEA
HLARLMZG L TEREYORE - B THTSNHFERENICND 5 & & 2 BHiEICRE L o RkEhE,
Thbt, ARt RGHIEDE LRI L R AT BREEORLSEI TV S,

INLOHEDHR, FORBEREOEINESTIZAALELOPEIMTOATEL. SBEICOVWTIE,
B ICHESEETH o HRESHNPENICEL T, 20W DR LRk EL L ORATRELEE* B
L, XETH-HOMEIREBHICEDON, Z{OHRBUESBRCHESA TS, LA L, HEY
CERSNLVLEMERRICHETIHERZ LV,

B OV EREEEE Y SFET 53, SHBRERTIC L 5 SHIRELL 2 FRERLZVON
B THA. BWLEFETICL o THZEDSHEMZ BRT LRI, BHREOKRLEICED (RTS8
EEATEFENRTAI LIRS, BNICEBITUNOFERLRABLEVIRY, BEBEWORS T S
H5PEBGHOWEREOM LI/ TELVTHS ).

B BATIC L S TENERS U CHEDOLER BT RICHME T 2 kL LT, BESEL
Lo TANENE I FNF— LHEWITRINT 52 T3 V¥ —DHEICESCMBREHEIRESINT
W3, AL, ZOIMNF-OPFILES(REBRIHEOELLIRRTEHETLIOTHS.

IANF—OHFEIEIDO/HBERENELFERUIRB L-OEMETH L LY. WL, #
EOHBERRIIHET TIUEIABIZANT-BIEKFL. CORLHBICIZANIAIVE-LD
FAEMRIC L o THEY O BRI T ZEAAREI L2 WHIICEFR LA A LF -8 &0 (i
BREoRANEEL T, TRXTHBICL s THIENALES>THBS TRV, L2L, #E
BHBANZ AN -OWBELERILFELRRTEICEEo T2,

HWBADNIINF-OEELTFEEIRELDIE, Housner TH 512, Housner i3, HIEAHZ A
MNE—HDEMDHEECEARS PVEEEBILLoTHRELEVIRHATIREL, HECHEAERHRL Tw
%, 7:7°L, Housner (i, CORBOZLHICET A2 +0hRIEEETZ R LTIy,

Housner I L 2HEBEANIANF—HOSHEE LRI LEE S, ERICH A AHEBEREIE IR
S80I, KIUODETH 219, KIUOBFIERE:, BEERLYONBRH+EZL 2 BELML
oTv A L4,

BEADIANVF-PBATH L, 1 BEHEROBRHUBERICEOFMIBTHTHS. 20—F
T, TAVF-DOHAETOTRACEELZFTML L ) L THHREEN T, L2 L, EEFE
BELSROEHEEELETORYA I NOBOBBEAN LI N F—IZEB T, 23 VF-DHEIC
ESWTBAEMIEE D FHTETH LI LY, BEDHERRICL > THLPIISAT VA 1516,

PECBRXABEEORFIE. FI2 1 BHEROEELMTS0THS. 1 HHEROWMERENE
BEHEADICAIIOWTIE, %1 BHEZRIRESATWDLD, &1 HHERLIE, EBRELAD
EREWOEH L 1 HHEROBEOMMBRLHEICERELLLDOTHS, BHLSM 1 HHER
ICB#RL, 20%fM 1 EHEROLE»CERFHEESHOCESTFHTEL I LEBIIHESN
TWw5,

ST, ERDLIIZ, ZTAVF-OHECESOTHAMETHOBBEEx FHTLOICLER,
KAEDFEIIHDD2H 514181, KR, [BBIFSTLMBANZ ALY — | OFFMiFEE,
EEOREEFAICEATCELRI—RIULLERILTAZ L2 BEWMETLLDOTH S BBIEFES TS
WEANTZANE— 13, BEPOEEEL AN F - EWUERICL o THBEN-ZALVE— L OO



BARCEEE LTEZEENLETH NS, TAALF-DOHSIIEITHEBERFIIBLTELEERLE L
LETH5.

HIBIHFSTHHEBAN LA VF I, Housner FIRE LIKNIZ & » THEE S L7 X 9 (CELLEREE
BARY MNVEFEoTFHETE S, Lo L, BUEECEARY MVdEYOBEBBICKTT 51
THhh, BEYPUELEET 5 ERPTOREFHY, Z20#R, BIBICFSTIHEA AV F—
PEUTEHENHSH. 0L ) LB EB LEREOBCHHICHFSTIHBEANI AN —D
FHERORRED., EMEDE/LL2HNTH 5.

1. 2 XHROHE

ERADEEOHRBRELTT.

F2HL AROFIEELHITH), HBILEFSTIHBANZANVF-DOFEIHTH DT
H5H. TR ZROTEHEMEELBHEROFFNHEESTRIN I BEELEOBENEZ
FEMRIBBCFSTIHRANZANF —OFII AV AT OMARROBEE Hihii>20T
BHLTWwWE., 208 [TFHNLETS 7LVOBREI LA NVF -3, BT 7 Vv0HEREETEL
WE¥—D12TH5.] LVHIRELZHCT, BREFOMKIE I RYPITOEBFERMPOMT, BLU
FRIHEIBEBIFSTOIHRBANIANF - OEH L TFHT5AEEZREL TS, £, TITH
WRENPERUE R, S TRELAHRICLL o TYBEROMKIE I BELLFS T2 B AN
IANF—OEGHFTRATETHLI L1, BETERITERE ML EETHRIEL T35,

BUEFECEARS PV ERAWIIERICHES T2 HBEAD T IV F — OFFMA DSBS M AR
BICEVHEBRICOWTEFHETE RO LRI TV, E3&EE, FL2ETRELL
REIR O BRI O R % #7 RRBBREGIFHICOV TR LT 5. £, E¥ % White Noise %
RIS L, R BRSO BEA BN L, REERI KT 2ETH L L ERL,
FOfEERBILLTVWE, £/, EHBRIZOVTE, FEHORFENLEELT 2 HEXIREL,
O FEHOKGEREE AR BREEEEN L VBV LB 2 ETRELAFEROBEHEGEMIC 25 2
EERLTWES,

FAEDT E2ETRELAHBICHFSTIHEAN T AN F - OF M @EEEH O ERETIC
BYTHRTHLIEZPIRTE-ODDTHAL. T T, MY - 2RI -@HLETA %
HREILTEBY BEEY - CEREN L L BN T DM A E L LTS v ) JRHICE
CEOFERTERA LT BERNSY o ICE LS RRESERE AU EEEEROTFHELREL TV
5. FHFIEO KB LI,

(D) BHLEM 1 BHERICERT S,

(25 AN HEDBEARY PP L%EM 1 AHEROILE R FHIT 5.

(3) %M 1 HEHERDLETHE,» L EHERBOILEME FHT 5.
DI ODEBETHERL TS, ARBLEOERT LE 2) 081 IIHAALI LT, EHBIIFST
AHBANLIANT—OSHNLTFTHMMFNREIC2) HEEFTHOBBCERELYBERCEMTA AT
EERLTVS.
EOMIFRTHY. FETHIERBLAELTNS,

SEM

LD #MEE EBEOCBENEBEYORENICMT AHRE, BEME, 19355
1.2) G.W. Housner:Limit Design of Structures to Resist Earthquakes, Proc. of 1st WCEE, Barkeley,California,
pp.5.1-5.13, 1956.6
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1.4)
1.5)
1.6)

1.7)

1.8)

BILE . BEYORBERER. EEAKFHHMES, 19809

AAREYS BREFRBRIH-BILREED L LR [8EES], pp.61-129, A%¥E, 1981.6
INIER - FHE—8F - INFIRTF A BEHERICEOAEEY v - RO H (1 E8RiI2E 5
£%2), HAHEEERES B/FWERCE, Vol.b, No.17, pp.13-28, 1998.3

INEE EFA I NVOBBANZAINF - N 27 ZORAEMCE, AAREFSBERIR/ L &
532 %, pp.185-192, 2000.6

NNERE - FLE—8 DNFET 4 24N E0ABEY v/ - EoREHN (FEERO~X-
ALY — 5, BAGEEEGS WMEERIE, Volb, No.l7, pp.29-44, 1998.3

AMEE - FHLE—8 - FEEE  BBCFSTIRBEANZANT - ICBTLHE, HXRBELELEERR
X, $530%, pp.177-184, 2000.4
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2. 1 F

HEOBBHYRTHEE2VL LTOBRBIEFSTIMRANIANVY—E,, 3. BUEETEANR
7 MV Sy 2ffio TFHITE 522, 23, #RIHD Sy i, AEMBZBRITIIBMh—ELETH). £
DIER E,, IR HRHTNIEROBKOEBEH I NI VERELLETH S L) HEND
522,24  UHp L, E,, ZOEERIEASSHEINIEFEAMIIHIL LA Sy WKFET 0TI R,
MUEROBREICL > TET 2R T0RARM (1 BORENIZET H8H) 12 LSy (EKHF
525, WRHNS, X—EFTIZL L, SRR TREFRRICHAIT S L IHEKT 2ERED Y,
ERPRCIIRLTAEMOIBOON TS, REHICHESNLERED Sv it L THHRIZE,, %
FHETHHICE, BREERICLIRPITORERAMOL#HEZRIIANDLENH B 2627,

ERBRLEM 2 EOARERARMPEIOLVIRY, FEEGFHBRERONELHITLMBERIR
Bilinear I CHEMTELDT, FNOLDEFRIL Lo THR SN A2HEETHR, ZROZTLHWPNER
CEMEROBIRATRENIBEBNOBERELHOLONE V., Z0k &, BERITROR
E-EEREREEOITNMAY S% b HNEREIESET L Tv < Polylinear & 75, lED XS
LBEEHFREETHO RN RERE L 2 55, EREBRMBEOMNE - ZUBBROTERIIR4 TH 5.
BERS -2 FETE, REEZEISOET, SHETHOEARNGEHEONE - LUME* HH
LIARICHIHT 22 ELFREL o TV B 2D,

#2812, {£ED Polylinear HIOHE - ZMFEZ > 1 BHER (LT, Polylinear & & IE5) *
WL Ey, * FRTALDORNTOEEEAMOFMELZ B I v HHETHLDTH S, FiZ,
Bilinear BOME - ZE{ MK b2 1 HHER (LT, Bilinear F# &IES) E3Ric, WHILICHES
ROTOBAERMOBULEBL T Egm 2 FRITE2HEIRRINTN228, E28ETIE, 20 Bi-
linear AT ARENREMLZRIET L L L LI HEBOELHBHEX LN EZOETEETE
ENIBHHLHOBERULBEORTARIZLT, RXT0OBABYHOFMELRET S.

2. 2 EEHR
FHETIE, HBIFSTLHREANIANK —E,, CHBELANFY-F, LBBERICL 5 ER
IANF—E, DHUDBRKICEME L EE L RUEZLLEARY bVSy T HVWTARTHEMTEZ L&

% 2 2.3,2.8)

Egp=(B+ By )um=3 M{Sy(fT))? (2.1)

SIT.M HEEYORE, T, INFEEROBRARETH Y, f AEXECHRNTIBENERICL 2B,
FOERERBOMUETH S,
Eyp DEEBREEEV,, ET5L,1DRIBKRDI I I2bKE S,
Van =5y ([ T1) 2.2)

Z I T,

25,
Van =\ =21 (2.3)

FE2ETIE, WEP LM OMEIR 2.1 KB TRT & % Polylinear I C&E & h 3% | 81
EXReEERRET 5. BABRMBOZRRAML, ZROMALKICEFIRITLE, ALiins
BV ENHIRTH . BARMRONE - RRMROTINEMA ) SOREm BE L, i B0 0F
NP Y S THORGEMEEK,, £i 5B DHNMAY ATOEM RS, , HEEP,, £+ 5. #1E
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0y1 ‘5;' 2 Py
(a) HFRRAMTEY (b) 3 E ﬁﬂﬁ
K 2.1 Polylinear BIEIEE 71V

LEBABOBRBENRBHELLEZEREL, H21@IAKRTTRT LI m BOSLHWBHEEZ L 1 #o
HWHEZOHFNEATRENLIIDET (. m HOREHBRER T, BEREMINE VD2 SN
L FEOWMMERLRE. B FHORLWUNEROWMRENIIS,, Thh, BEMIE
K;-K; . %Y, WHRITEQ , AR THRINS,

Q,;=(K;-K;, )9, (2.4)
WMEEZOREIMIK,,,, TH 5.

BEEZEOB % X 2.1b)NIRT. EEEFICL > TEMS, DASICERELAK, BAFL THEAMIS
WHTEHELERH. ARTRRLTWAE | BFHORSHBBREZRIBURKT S5 F TORMS
226, £ %BDT, B -6, PBLICHET LI THA—~BOBREMBROTIKG, BERABITEEOH
- fuﬁa%t*murTE 2REORE S LR, BALIBR BB REOWE - BNBERCERET 5.
BHICHEZETARIOCE»OBUMAMEMGT LA EbREBETHN, CoADREMBOEIRIZ, HH
AR E - R RFBREHUT2{EE 2D, AEIZERLABRIIA-CADBEI 2 WIES L £
B Lg% R7. 211278 L7 Polylinear BIOERIIEM* - | BEHERZHRIZ, BHEERIZLS
BT oBARNMOMUEF OFRERET 5.

2. 3 Bilinear RO R H» T OEEBADOHMUR
Polylinear ZNHHLHE L LT, #HinMAh SAn¥ m 571 Tdh % Bilinear RiZoWTid, BH»
‘T@EEH%@WU’@I‘ ELT, BIZARPIRESN TV 528,

4+ nmax (2.5)
K nmax

I T M BRIZ2@ICRT EET A 7 VOBREREE, ORKETH 2. Tobb, 354
7 VLT 2. FOFEERAME e & B/ MEBOFEE Mnax /2 TEAUTELZ L RELT. K
22b)HETRTENEK 2AVT, RBRIEETOTHN LA TOEARYS T, £EML 72 b Db
25K TH5. 25N rHAVHIT, BHEROMKILE) Bilinear RNE,, KBz FHTIZZ &
B CEE SN TVWAD2Y, J 2Tk, Q5ROFEIAVONTWVDS M OFEE % NTnax /2 LT 5]
EVWIHRENEHMLEY, TANVF-MICRHT 5.

B 1 FEIEDE, BRARIED O ROEEY L 5 TOMEEY A 2 VEIRAT, 24170
DEORBANTANF—IZ20TERXD., BUELANF - LBBRERCILIHR LAV T —OF
E,+E, D¥HA 7 VOBMOES %, ¥4 4 7 VORBANIAVF—AE £ 5L, TOMERAKE
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Nmax 0y 1/ 2\‘
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| A

y1

(a) BHETAER (b)max VLD K
X 2.2 Bilinear £Df O Fll

HIEHHB. TR, DL —WBWLRE, +E, DS EERL T AE ONHHIZE,, L%25 k
I E+ E, "BREDL E0, ZhUHORRKOBARED, L DMRKEZAE LEHRT L, JOHMKE
HEOLZIIAE 35 L5 AE DEREFRTA I VEIIR LB, JHEEHICKEVAE DEZAE; £
5. foFEL.

Edm=§AEj (2.6)

[¥2.3 13, Bilinear ZAOBRICEBHERD 5 RDIAE; % E,, TEXTILL TRLAZDIDTSH 3.
220, AMEKIZR 2.1 D 4T, Bilinear AN 2 SMEBIMEIIE 0, 1/3,2/3 m 3fE, BEAEAH
T,1205,1,15803Fe LT, MERHTELELIITHEL Thnay ¥ 10 L2 HBIAFIEZRL T3,
2B, RETOMBICEMRITE, $XTNewmark g% AV, BIER S OBRHMSIIEAERBEO v
500 NI B L HIEELTWA, T/ HMERFEEHIZ0.01 L LTWE,

2312kBE, ¥H A7 VOBKMBANLINF—LE,, OWAE,/E;, 12 01~058BETH
D, 2V A NVOBRKBEANLZANF—AE, E <DL, 2EHLUEOYET A 7 VOHMBAHI 2V
F—IIERNEL 2 BD, AE, EERNTEHTELETIELR VL,

AE ; BAASHIET A 7 VOBICEEHENBEZRVBEER THBE LA — (LT, BHE
TANF s 8] BMR) RAE, &¥5. M24i3, H23DBHBIICOVTAE, ¥ Z0ORK
TBAE , pox CERRTLCRLADDTH S, M24102 58, 2EMICIL]ITRE (R DVAE; BB
THELAE, bBATHEMPH 5, GREFFIIRELEC28% 40, BT, £&WBEMERLILN
Tit, HBEAN LAV —DBRELDET A I ML LBUELIRNF-AE | &%, £ 4 7 L1C
L LHBUELFNF—DBRREAE, oy THREVEENZVWILIFEENS,

Ejm BEBOEFA I NVIIGIITANENEEVIR23DERE, BEF AL 7 VOBEBELRL
F—DELZHEVIR24DERIL. B—DEH L 7 VOBBHHSE,, ¥ FHTLIENTER N
R,

Ejy TS H7-012, PR LET A IV OBBEEH*EZ 5. EH A 7 VOBBEAN LI L F—

F21 AHEE
RAIENE (cm/sec?)] REFIFRT (sec)
El Centro NS, 1940 341.70 53.8
Taft EW. 1952 175.90 54.4
JMA Kobe NS, 1995 820.57 30.0
NTT Kobe NS, 1995 330.73 50.6
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AE; 13, ®RBE,, (S LTAE;/Ey, OHFEREDDL, ZOREFA I NVOBUEI IV F—I1IAE,;
Thb., LI 2T, AL,/ Eyy ¥ EHMBE T HAE, OFHlE, ¥4 7 VTEL 2 FHH 2 BY
EXANKE—AE, O:EBE LTIRALLAE, L35 A 7 VORKBBEL AN X —AE , oy & DT
KA TRING,

AE
eyt 2L
AEpmax AEpmaxj

2.5, Npax TS T, QNRELOBEEZICEBRN P SARICODOTH L, 2510838,
QDAL BAE,/AE 1oy DIEIZ 0.31~0.75 BEDIEIHDE % b5, ETHHETH S NTT Kobe
% JMA Kobe T3 KE L 25 EMLTEDONS. LaL, BUEROBEL R T Nge I T—ED
BEMTELT 2L ) LI LHERBOONT, FHMITITAE, /AE, 1, T 12 BETH L LK 25
POHBTTE %, Bilinear R TIE, HH A 7 VOBEELA VX —AE,; 13, $H 4 7 VOBHETRAE
T BT B, Lo T, REXOFLEICAVONRTWS [, DFHHEIEn,,, /2 THEUTE 5]
EVIRER, [Eg, 8FWTH7-D0OFY A 7 )lz@ﬂﬁ@ﬂ@&?ﬂﬁ%li)b—?—ﬁ; A4 LD
BRRBUHEBLAINF-AE, (D12 THB| EVHIRELEMTHY), K25 DFERPHEN72(2.8)
KOELICESC DD LFHETE S,

AE .
Edmj AE ) (2.7

AE
p 1
- = (2.8)
AEpmax 2
1. y T i 1.0 y g
OZ AEPJAE] 2 A-E AE T1=0.5sec
08_f AEpmaxEdm ________ 08'j AEpmaxEdm T1=1.0S60
: ' - v~ Ti=15sec
P 8 10 ® 00 K,/K, =00
oBogaaBBERg 4 ooo 2/ K,y
LTI AL L
TeY LI LLLE SR M OO K,/K=2/3
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) 4 8 12 16 20 4
(a) El Centro NS
1.0 y g g "
> AEPJAEJ
OS;J'AEpmaxEdm ........
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0505555
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p max



2. 4 Polylinear RN\ H» T OEHFBADMHUE
AME TR UM % 83 L 72 Bilinear ZOEYOMURF OB EHFE28% Polylinear RIZIET 5. 72

72 L, Bilinear RIZDW T, VA 7 NICELIZEBOKE 2L BHLRAGETRLAHS, WM

BAFELRVWEAOEBMRICED RO, EHF A 7 MICE LA TR M ER 2SO LARTE

THET. $4bb, 2.6 ICRTLIICIBHOEFA I NVIZELIERRAS &L, ZORKEY

Abpax £ T 5., ST, HH A 2 ML BRAEHASpy 7 6. Polylinear A0 K4 F D14 511

DHUES 2 ¥, MOLKEIRRD22TH 5.

(1] Eg 2 FHT 2720 DT ES 1 7 VOUHEL AN F— A, &, BeROEHA A U rc 4 4

INVICBUAMPUEIINF —AE, 10 D 12 LT 5.

21 ¥4 1 7 ViEORBMB ORI, SHEHE - SUBFEIAUT, 2FoKRESET 5.

{R5£(1)14 Bilinear RICOWTHEI THEERE*ZDT IFIAL b D TH 5. Bilinear R TIE, ¥
FA4 IO NMELIERNFE L2 5, BEEKEOBKI T, FOMOBBELALF - L —BHIZR
¥ %. L»L, Polylinear ADOWE - EMMFROBREMRIE, EVEREIALZOBKIRIEOMNM ORFIZ
VW E - ZNER S HUT 2BORER L 22D BEORKIRIEE B X 5 LEEMEORIRIELL
T5. ZNEIRBETL, EF A 7 VOBRBHENBEORARIELEBI B —HICBE LW
EZT EFA I NIHELBEREZOEICALABEHEZ I LT — L 2 BT 570012808
KE21TH 5.

FROEEDBHMMEE, Trilinear OME - EMEFRE > 1 BEHAER (LUF, Trilinear &) Db
BICEBFEIE 4 LTI 5. BT $ L L7 Trilinear 550 B &7 0 #f 1 — ZRLBIFROTIK
12, E2.7RT 34 E LA, Type-A 1385 2 kIt & 8 3 kB 32 B9/ & v Trilinear T
AP

4
s

A 4
P P 1p YP o T
1 27! :lKl
3Py1 ----------- A § Kl 56
2Pyl ------------ : 2 ; 5K:
1 £ K, g 1
‘Pyl"I """ 3K1 Pyl""‘“‘B Pyl “““““ .
N NG s N
3, 40, 5, 40, 5, 49,
(a) Type-A (b) Type-B (c) Type-C

B 2.7 Trilinear HOBFEFTNL
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N, FOMIZ, Type-B I35 2 SUkRItE & 58 3 BRI LMK E W Trilinear B & LTHZ T
V5. Type-C 1388 2 it A e B IR fE% & 5 Trilinear B TH 5. HHABFHROFE
—BMBRORE 2l ) B 1 Ih i ) SOBN DS, /6, RVTFhd 4 L LTwa.

2.81%, W25 &ABkIC @QDAGLTHELLET A 7 VOPYHLWHELIVE-RE, L3
AT NDBERUBELANF—AE | 0 DHERLIDDTH B, A8y 1 6,1 P8GR MZ B & Tri-
linear % & L CORMATNIMED DAY, B2.8128 5D EASy./ 8, BPED>TLAE, LAE, ,, DI
BT AMME RO ONT, H25 ERABICIOIZ 12 BEEZoTWVSE, S THRE LY
Trilinear &IZ2WTH@B)RDELATHTH D . KELNZHFE 4 DBIEZEIL % & U % Polylinear %
I LRV BAEE b oL L.

AS; TEELBEFA 7 VOMICE n FE I TORERBUERSIRRT S L hid, HER1» 52
DX A4 7 VOMIZELHMMELANF—AE, IR THER OIS,

AEpj=i§1{Qyi(Aaj_267i)} (2.9)
FAd AR DY
25ynSA5j525yn+1 (2.10)

ERATFRLTVA LI, RERNIEDTIE, 94 7 VEEEOERMIZ, 94 7 VOMIZEL
ZEBECLANLF-ICERLE. B2913, RELIFHRFLAOOT,(2.9), 2.10RIZ X BAE ),
—A8; MR EIEERIHRERBLTVD L, AR, 3R EL A V¥ —E, (=P,,5,,/2)
THRTTIL L TBH, A5, 1FHMERENS, | THRRTIAL TV o, ICERITHERIE, BEEMT, 18
TABpay/ 8, DT12L 22D EIZOVTOLDT, EHRTRL TV EHDIE (2.9), (21001 HRD SN
BETHE. RERIEMVLQIRXDAE ,; 348, IZHET 2 EHEIALF—DOTHRIETH 577,
2912k 5L, IBERIICL B RKBOOHET A 7 VOBBEHIICOXTHMTEL, LidoT, K
E2 L AN AENE LB EFE 2. BERNIE 5(2.9), (210X EHV2 &, BAERAS,,, ¥ &

T, =0.5sec

Ty =1.0sec
l v T1=15sec

O O ® EjCentro
A A A Taft
& O ¢ NTT
oown JMA
1.0 1.0 5 AEpj'AE«1
7 AE E
L L J p max ~dm
0.8 0.8 PN
0.6/ - os-2 584 B8
0.5 0.5—8 - A

0.4f - -F---=t-oeet- 0
t t

00— 10 12 18 22 %% 6 10 12 18 22 %% 6 10 i1 i3 =2
(a) Type-A (b) Type-B (c) Type-C

0.0 0.0

2.8 Trilinear ROAE, / AE e
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Abpay/ 6,1 = 22
lv—Aémﬂléy1=12

O @ El Centro

A A Taft
¢ & NTT
om JMA
90 ; . .
80-AEP.J'/E.3’----L ----- i-;
R
GO g
S i L] SO S
4NN, A T R - S
3 P | 20b---- AEREE I ; 30f----- : AASL '''' s
I N SR T IRRUR IS SO S
ke i e e IS A N
. : | | j.‘yl . ‘ iAéf{ay‘ ) 0 gAéj/‘éyl
2 6 10 14 18 22 2 6 10 14 18 22 2 6 10 14 18 22
(a) Type-A (b) Type-B (c) Type-C
2.9 Trilinear RMDAS;/6,, —AE, ;/ E, [tk
LH2¥FA 7 VOBHELINF—AE ) o BARTEHZHN5.
AEpma:-::i;l{Qyi(Aamax_z5yi)} (2.11)
A AR DS
20,,S80,:x526,, 1, (2.12)

BCEND S, BUHBIFINFT — DAL, 00 D 12 &2 DTFHWH LA I VEER, ZOHEF LI 0
ICHELAER*26, £55L, 6, ZRADHELTRDOLNS,

AE,,m/z=i>=:l[Qyi(zaa-za,,i)} (2.13)
b AR
5ys SA5aS 5_ys+1 (2-14)

RERNZEDFE, FH A 7 VABEE SURTRTOENIEEHBOBRKIIEEEL 2D

(a) AREFEEORRIE 4} (b) FH8 7 FE R il 4%
X210 BEHimFEORIK

-12 -



T, (A7 VOBRBEEH 2 FATRIBLEEL TOELTH D, Ld> T, Ab,, ¥ LEBALER
B X UYL RS £ 2 VORBHSEOTBRER 210 ISRT L) IC—ERIETEHT &, 510
RSB L URTEIIVTh S BB OWE - EMf Eog L 25,

SIT(2.12)K1E, BALETAS o FEULBET A 7 VORESAE L URT AN EARERNGE —
ENEFEOr EHOFHFNMA D Ser+ 1L HEHOHNEA ) SOMICH LI L xR, 21913, Fi§
734 7V ORMEE B L U T A BRI E — R BGRos FHOWAMA D S &s + 1 HE
DIFNWMA D HOMICH B 2 RL TV, HARETRFOMNE - Z MG ETERS, (BT A2HE
%P, LT3k D210 MIRT &) ICFHNEEY (L 7 LOBBERK 2P,/ 5, T3 Polylinear
ZFOEPTORERMOMUEF IARTEAONS,

e JEal [%g 2.15)
K Py

2. 5 RBERIRGIC L3R

ZITIR DAL ABMOMUES 2HVTRDADPLE,, T TE 20%, BMELCERT
HBELOBBIZLI > THRETS. KEBTIIFREYS Y ENL 2 WEHE L Tmn =2 @ Trilinear B %D
LT, F7., finthd ) SHEFICLZVEEOBE ORI T 27001, BREARONE — £ HE
#° Ramberg-Osgood A TR ENEH SOV THRFT 5.

2.5.1 Trilinear &

2.7 D(a)~(e)ZR L7 3D Trilinear #iZ2W T, El Centro NS & NTT Kobe NS (23t ¥ A%
ERAEREOMER 211 128 Y. EAHFMT, 3, 04, 08,1203 e L. BEIREEP,, ¥ 8E
TS TRAEE R U 51, 3,5, 10, 20 DHDEEHRERDTVS, 7L, Upy ERAZER
EEHIRENS, DL TH B fpax = LIZHEIEETH 1, Loy = 3, 5 1ZIEEDE 3 FEDFEBICA
ZEMNBLUERDIEGET Upax = 10,20 33 FRDOFARTHFICRELERSE LIFEDICE %
ARTV D, 211101 Ey, Q3R THERE LIC@EY,, LEFNT, OBFRTrAKEDOIST
RL.Q)RUTELAFT, &V, DB EZERY DRSS TRLT, R TR LABUEECEAXRY b
NSy EHBL TS,

21142k B &, BIRERLT TR LAV, - T\ BRI, BT, 26 LT 8ERU L, Lo T
Viam ERELEHTHILEZRL TV S, FILEAPETI UL PKRELRBITILV,, HAREL RS
EMAEEICRATEY, BRILIZ2BFANOEH + ERL T, BB FSTIHEADI AL
F—E;, *FHITH5ILOEEBHLERELTVS. —F.C15)R L > TEERMOMUEZER L2
B NEFTRI V- F T BRI Sy iSiEVliz Z2oTWwa, bbb, (211082, SYLE
MOMUES 2Z2ET5Z Lo THEBICHESTIHBAN T AN F—E,, OF HIHEHEEIMH
EFTBIEEPELIITEILNTH S,

2121242, ®2LIRLZAMOHBEBINIZODWT Vo, - fF T EBETRLTVWS, ZOXDOBFTE
CBWTH, VR, 133,510,200 4 & LA, EARMT, (2001 %4 TEHE LAKGTE
WCVan = fTVBBREIRT. 72770 ey PIEVERTZODOILSE, EABEY 02 HEOBEMEIC
I Twa, £70, KBRTRLTVWADUESy THb. 212125 5 & tp DWKEL 2 BT LM
RE S22 HEEPO 2RO LN D, T NDp o, T BV - f Ty B SAM L 22RRIC %
D, Sy LilivfEx L oTwa,
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(h) Type-B, JMA Kobe NS

, NTT Kobe NS

(g) Type-B

2.12 Trilinear BV, - f T, %
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Vdm E .
100 - -y ooneneey o
, 50t
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400 .
300 ;
300 1 PR RRREETELREES
200 : :
200} -~ - 9 -~ 4=+ s  RTTTORES
100 U470 T APUSPS HRRN
i fT,
0 3 %9 3

1 2 1 2
(k) Type-C, NTT Kobe NS (1) Type-C, JMA Kobe NS
2.12 Trilinear MOV, — f T R (&)

EBRBEFNVIIOVWT, FOREOf DEHFRISAPLHEH S ATV N EHERLHIC. BHE
HIT, 505, 1.0, 1.5 D 3FEIZDOWT, Uy & f DEFHER 2.13 1277,

21312k 28, Uy EILTHF DEIZIES D D5, ey = 20 D = EDF OFHHY 72 MEIX, Type-
A TIZ1.8%2JE, Type-B,C Tt 14 RBRETH 5. B 2.12Dptpey =20 OV, - f T\ [(RE. V,, - T,
MEYEHEOFINC LEOEETTEMILALDOTH ). ZOKEREI o 1220 HSTHE 2,12 12
MRULALIEHMA—RT A 83, FETRELf OBEFEOLEL2BMEEZRTLOLHBIL T
Wi,

KEOFIIES A 7 VOEEORKICEMEAS pyy WETVTHEL TS, K213 Tlg,, &f DB
BT S DL DIE, fpay EAS,, PHRDIES D T 10E D, K2.1413, K 2.13 1R LAFHHIC
DV T Ay MK E N oy 6,y PHERLIODOTH S, {214 10 & 5 & HRBI%E & DWRITED
WA U3 A LEOMWIITIE, Ay, EHmax 931 DI 2 1EVEE 2 ), BREAFIIER DRI
RELLLDEMPHLI EDbND. —F. Type-A BL U Type-C Tid Upmg, D54 BLEIZR D L $E
RENEAS 1/3 XL D/NE KD Abpay ! Hipax 6y 1 RIRA WA T B L3012, AS0y / Hpnax 6y 1 PIEDITS
DEAFKEL RAIFMIRDOONE, &b, 213858, EBEMEIKEVIZES - up., HFED
EoDED/NEL L oTWVED, TNty —ASp, MBRDIESGDEIP/NSCRBIETTEFH
Adp VIR DL LB LT,

COETIE Adpyyy W BETCE;, DFMELREL TV I, COFELEITTIRE,, * FHlT5Z&
BTERVE, WELTEDL ) %A, WEL BN, BEWROFEE LTTFHTETHL L
2.6), 2.7)7')§_ jgﬁjfﬁa)ﬁf]{%f ﬁ) 5.
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(a) Type-A (b) Type-B
1.6 N T :
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‘ ' g'ﬁ T, =0.5sec
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i ________ c@HRAAGH T T,=15sec

13 ggg ﬁﬁﬂ oo rEll Centro
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: : D Mmax § | Hoax
5 10 15 20 0 5 10 15 20
(a) Type-A {b) Type-B
T, =0.5sec
T, =1.0sec
l vy T1=15sec
© o e E]Centro
A A A Taft
. o O ¢ NTT
. oo w JMA
P Hmex
5 10 15 20
(c) Type-C
2.14 Aamax/lumax 6y 1
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2.5.2 Ramberg-Osgood &/

HEYOME - ZMNMEMAE LT, Ramberg-Osgood WABEMN L IZLTLIEZL LW, 245 TR
ELAHFEDLELERMEEZRETT 57:9, Polylinear BIZ BV TIHEA ) SOBRDPERDIGEE L
T, Ramberg-Osgood B % L Li¥7:. Ramberg-Osgood 2 id, WE -EMBRIHEBTLERTO
EEBRAHE L2V E VI BEEL S 5.

Ramberg-Osgood B WO EP — LMo HEE* RN TE5 2 5.

6 _P (B
Fy‘Py"(Py) (2.16)

LR SREE S AED 1/2 (2% % L SOWHETP, EEEL, P, IIHIET 2 HRM LOLEVE
O, LEELALDVDOTH L. n IIFRILIEHTH Y, Ramberg-Osgood KDOFIRERTNT A~ TH .
MAENEK | (2, RAEGROTE - ZHROWMERFTOEFRETHY, ARXLks,
Ky=P,/34, (2.17)
RN, BB LR KIRIEOFEBEN TOREMR A BIHRTREONE —BREREMUT, TE
2EORESIILBEVHILDTH), H21IMTHMEALEENTHS. BEHEO—FILK 2.15
WRLTBL. BROEFAS ey DELBEY A 7 VOEMRIEL, K 2.10()E ABICEEERIES
Z2 TR 216 @D IHNIRET DL, ZOEHFA I VOBEBEELFI VK —AE, 0 ERKE2 5.

2(n-1) P
AEpmax=Py5y—(r{‘Tl—)(F':)"” (2.18)
IT,
ASpax _ Pm . Py
26, P, + P, (2.19)

F70, FHHREFA I NVIIBOTBBELINF DAL, D V2 EF5 &, K216 WIIRTF
W T4 7 VOFHERIEE, RRKXTERIND.

AE 2(n-1) Py yuer
Pmﬂ.x:Pya‘, (__a)n+

2 n+1 P, (2.20)
(2.18), (2.20)F 06 . P I3RXTCHETE 3.
1
1ln+1

P, = (g} 'P, (2.21)
T A 7 VOETRIES, (IR P 61BN 5.

50 — Pa +( Pa )ﬂ

s P, P (2.22)

-P, _
(2) BAEIBEOERERE) (b) FHRY 7 PR RESSH)
X 2.15 n=>5DRBEMEOE ¥ 2.16 Ramberg-Osgood FIDEEEEDRE
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Ramberg-Osgood Bl D E — L EH T b > R0 oM
UsEf ik, FRICEBP, &6, #(2.15)RITfA L CRET
&5. PDEoHETHESE L Ramberg-Osgood Bl D JF
HomUEf ¢, ARCERTERE L5, Ramberg-
Osgood RDTWILIEH n 12 2.5, 20 D3FEHV. &n
WIE L BRSO E - BV RROBKER 2.17 127K
T.n =2 BESRIESBERIIBTTAETATHY) 0 =
20 (31525 ME % Bilinear Bl EWIEIKTH 5, RAREMH
Fllax 1. BREMES, LORELTEYD, ey 751,38, 5,
10 4 DOFHE IOV THENT L /2. Ramberg-Osgood 8T
(X lmax = 1 HEEIBE TR 2V,

R 218 IIRT. K2.18 13K 2.12 L F#RICERL

3 -£ '
P: n=2 . L~
E n= 5\:\ -
2 S n= 20% 3]
5 e
L
1t- 37 - T T
7 :
4 : s
] e %
1 5 10

2.17 Ramberg-Osgood EI®

BTEFL

70T, BEEMIMBIE Ve - TiBEERL, KITBELEEREARS FLSy TH 5.
2181k bk, H215 LEBRIC, U DSKE L B B1EV,, — F T BESHE L LI RZERIROLN
B Ppax DWEL DBV — F TR L CUATERETRL Sy LV EEZ Lo TWD, F2EICL D
f DEEFHFIL, Ramberg-Osgood O E —ZMEFRE L 2RICLERATE 5.

150 . :
Van | kA e
100} -~ -3 -----------
50 F-fi - R ZSCiet SIS
. § : fT)
0 1 2 3
(a) n =2, El Centro NS
400 ] H 500 T T
Vim : : Vim 5 3
E : 400f-------1{ -~ TR
300 --=--m TR T et : :
; 300F -~ b b
200} -~~~ R e ; |
; , 200t ---Mf-V----- R e ooemeenennes
___________ SRR S : .
100 ; 5 100f - - ------- :
i : £T, : i fT
04 3 99 3

2
(c)n =2, NTT Kobe NS

2
(d) n =2, JMA Kobe NS

2.18 Ramberg-Osgood BV, — f T, B%

-19-



__ 3 t 1 4 t - 3
" ” ® [ ] 1 T
o = < + i [
E £ E : ' : ~
b T T ” " :
oo Z " ! “
. ' .
P : : : !
‘D llllll N e 1] l. llllll
.................. 2 S 2N : - - : N
, . ' :
& 3 ' : . :
& m & " : :
& = . n : ! :
: 3 A4
.............. 1 1 LTI il elt-X AR R R A
= ) X .
o = = .
& < : = ” : “
) ]
. 5 n ; _
. - " " _
S S P =) S =) =) =) e
S S s = S S b=y S S o
— — To) < (3] (o] —
1) } o™
- ™ T — 7 7 T =
" | = n & ; ” | &
. ' ' + [ ] 1
, , (75} . , N . .
. ' 2 Z . ' Z . ,
. " N Q N ' o ' 1
' _ ;
A T, la € NG peeeeeeee- PE o | W S I T - S | o] ™
: : £ 2 H N g N :
[ L} n ] t e + Ll
' , @ ' t O ' '
_ ! o e ” ” = : !
] ' — t ] '
: , = “ ; _ - ” :

‘ 10 e ' K v .
................ e T — - e R Ll T Aathhht AR e K
1 r M ' ] h t
. : N4 \m ' I : ' '

m ) N " = . '
i) ! ” “ ]
- m 1 m . + 1
5 “ N n S : :
+ ) v ] ]
s o S .0 o © o Nu [=] n.U e
3 3 2 =] 0 = el o =] = S S o
-b m Yo - — A ™ N —

20 , JMA Kobe NS

MDn
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[22.18 Ramberg-Osgood BV, - f T Bt (&)
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2. 6 # W

E2ETI FROTEHBNEL L ENEEOETRF S TRINIBEIELROBEEFEL L O
R, BB FSTIHBAN AN —DOTFHICAV IR TOBARMOEEFEICDVWTR
HLA. 20#E [FHNLRETAINOEBEIAIVF 1L, EH A I/ VOBRKRBEELI LT —
D2 THAH| LVIHIREZRALT, ZOFEHNLEY A 7 VOEBRBERICESWTROR»TOE
FRMYEETAIEERELL. 70, DNIRKEOBGENYE & RERHOZERMSRL 2 3ED
Trilinear & & $ti2, EROIFTNMAD S % & D Polylinear & & L T Ramberg-Osgood Bz 0V T®D
WRICEBIMERLMNEIET, AREZOBUBLEHBT L. 20ERE»L, RETRELALR»TD
EEEPE AL, B4 OWE-EVREL b OROBRIBICFE T 2HBAN ANV F - %, B
IS TENEERLTTUTEDLIER2RLA. Ldo T, AETCRELLHER, BOHBELEOR
PR S ORICH LT, L2 EAEZ I 2bOEHWTE S, 2277, EHRFROBEBIN L
MOBMAKLFHIETTAIL, ALV EHFEEORRLRNETHS.

EEXR

2.1) WEHWROBEBHELBEDORBEN IS IR, BEMHIE 19355

2.2) G. W. Housner : Limit Design of Structures to Resist Earthquakes, Proc. of 1st
WCEE,Barkeley,California,pp.5.1-5.13, 1956.6

2.3) NINEE - FE—8 - -+PBER  HBIESTIHBEANZAINT—IRTLESE, DEBEFLMERE
4, 8 530 5, pp.177-184, 2000.4

2.4) HIER - RWE EBBILL HBEY~NOZANFAT L HEYOBEG. BRAUREZLXBTRER, $£2355,
pp.9-18, 1975.9

2.5) EXilUZ : BEHOWERINKET, AR, 1980.9

2.6) ANEE - FE—8 - NBEF . REHNRICEOLBEY > - EMORHED (1 B8RICEA
Z£%), JSSC &Rk, $£5%% 175, pp.13-28, 1998.3

2.7) GHEAMEERS TREZDVVREMREEWG | BERY V3 - HHOBBICE L HREFEE, (
#H) B RGEER S -GHEMEER. 1998.9

2.8) BEEH - PNES  BELIE) IBEAFAORRAN AN X - OFTHICMT 284, JSSC WiEEH
Xk, H6#F 235, pp.71-79, 1999.9
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3E EEILFSTIMEBEANI X —OFMECEHRGEREE I RIZTEE

3.1 &

METIE, BREERICRLTHULZRALTORM (194 7 VoOIRICEST 28MH) T (dEd
SEUEFEICEARY PV Sy AV HBIFSFTARBAN LI NF - E,, ERATFHMT 5
EERELL.

Eg =M (S, (FT))? 3.1)

SIT M UIEEYOESEETHN. Sy (fT)) BEH fT IS UABRUERIEEARY MU TH D,
T ZEAEY, [ BUHEROBREIICCAMOBTERTH S,

@GUNROEL. BEEYFT, 0BBROBRAHEELANY—E, ¥R TLOTH 5. LA
T, 8.1 R, BHEERICHE ) BHOMU S LEET T, BEREHBHRORRELL VF— (M
BEIANF LR ERICIAEBL AN -DAORAKCEE) IEML LW ERRELALZDD
EleoTwWa,

ST, #HREE O OWME 1 HHERVELEMEF T2 HEER S £, BEDORGHEI—
TR D EEMTEITEEREIGEL, SHEREO MU LOMKIIEREMICE ICEEL v,
L7chso T, ERICEVRGEN 21> TOBROBRKELANF—E, ., BARTHZ. —F, 5
Wit 1 HEROMEERIC L AEBRIANF - E, 3EFIEE BV T H#HRFHOMA L i —%
DEETH AL, $EENLERETNERAEIANT - E,, DERIIL 5. COBRALH»S
bbos L, TESHOMEFMAEFICEVIBEG ZZE X T, 3.1) XOMEBUIKZ L Zve,

g38, 3.1) ADEUPEILT IRFAOBBMFIFHLHLPIZTIHLDOTH ), BRUEEETE

AR P NVERAOCTHEBLFS THIRBANIANF - 2FMTL5ILORE, $4bb, B1DRAD
BAGHLYHEREICTAIEEEMEL TS

3. 2 IzN¥-DAHBE

7, BRSBTS L > T, BEERORKEL ANV F— By LSRN & 0G| i
FOBAKEIANF— E, ., & BN L OMFEE BT 2. ZOMEOEMIZE, THICEVE
FREMZ O OEROBBELALETH Y, 7., BHRELRICE) BT OEE LR L T, ik
SRR OBEBIIT ESE LI THET 510, BIORURECEARZ P VHEIIZ PS5 —
FETHHIEHFFILV. TOX) LEGHLWHTHEEL LT, SITHEEHEARLLTY
I a2l — b L7 White Noise Z##H L7:. FIH L7: White Noise iz, EfZiESREZBVYTERLT
Wa, EFEERETIE, KRR T LI, EREOTEREDLOEIIL » TEEBBEOMEEKE
ﬁ;)ﬁz—g-% 3.8, 39)

A
‘S‘" a, sin (a),, i+ l//,,) (3.2)

CIC, yIiEG t CORBMEETH 2. o IBEFHEOBRNETH Y, KoEOEE 0.02 ~

OBELRB LI, FHBETHVWTARTEL TS

27
W = ——=<x -
0.02 -50075"l =t (3.3)

T, v BESTEOMUHEATHY, 0~2 x O—HEAB3OL LTEHEZ TV 5, a RS EOIRIET,
White Noise D/N7—ARS PVEE® S, & T5E, AN THEIID.
a, = Sy (@ ,, - w4 _,) (3.4)
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So IZHBIDES ERDE/INT A -5 THIH, RHETEIHEOBIIMEL LTV AW, 22T
&, HEIIEED 2 FFHMEE 1 m?/sect EAELT, RA»6S, 28EL7.

1007
2L2 Sedw =28,(100 702 7) =1 3.5)
N5 e

B, KETHOHEERREIIOVTIMH2 THBEL TV,

CITIE. HTEOBN % 301 ~320 FTELSET, EROFET 20 OBBEHRIE FIERL
oo N 2Z{b3420ild B4 0BEMEEFRE2MORTEF 2L ) T5-0TH 5. B
L7 ESEBEIHRIE, 0.005 DA CEENL T, LTOREBITTIEAVTWS,

ERLL7C 20 BOERREIC OV THEBEOBRUAFECEARS U RO/, B 3.1, Bk
HRBE 6, % 30 P L TROAKHRBEHBHEOBUBEILEARS FVThHD, /2. H3.2132070%
DEZFYPEELEARS VT, BHIEREIFN ¢, (3, 30, 60, 1208D3°DBEEFRL TS, /2
L, FHRUEETCEARY F Vi, 20 BOBRUEECEARS P Vo 2 FFEEEOFHRE LT
RKDETHY, BRAEEELANVK - OFHEOEEREMEERL T 5, 28, KEOREMEITIC
BT 5 EHHERNOBEMSME, TXT Newmark i (f=1/4) ZRHWTEYH, BEMTIEARE
D 1200 LFIZ% b L) ICEEL TS,

H3.1IRT LI, BANESEHBREOBRUEZECEANRY PLVEAMIZLI > TRKE(EFHLTY
% %5, White Noise TH AN T, 3.2 1IRT L) IHERBEORERMVEELEANRY PV ITEHIICIZ
Bz rhboTiIZ—FLLoTWwh.

AETH, LEICRRZBSEBBICHT 5I0EMOTH T AT, hEiats B8R I U
WM ROBAEL AT —IIRIZTERZRI L.

[3.313. 20 0HEHRBIEITIRRELANY—E,, DERELY, BFAYS L UREEEHS
LW R LGS RIIOVTHRELA DT, HMICHBRERBt, 2L >TRLTWS, LK
L. BEEMRIE, WIRLHMEBEEANDERE 0.15 L 42 TeHBHRATH L. HIZLRLTWS
I, BIFLADG, BREGHRN 001 THEHAKMY T, 05 BLU1BOFRE. BEERL 0.02
TEEBRHF 1PBORND32THA, T/, RN THENIRTEIEKGEIE o 2. BERAYITRHRLT
EATALLTEY, MEIIRTHAELANY B, AHBYROBEREL I VY- E, THRLTE
REEL T3,

33145 L WBHRNBEARELA VY — B, 0V HERELINVE - E, 2B BMERELLEL
LB TH - T, #HERAEVTH T, MR L HBEROBEREL I L F—1213T—

Sy(m/sec) 2 Sy(m/sec) : td=1205ecf

t, = 60sec

t, = 30sec

T, (sec)
3

1 2 3 0 1 2
3.1 HUEMRIEOBEILEREICE 3.2 EERHENOFESELLEELE
ZA~RZMLS, (B =0) ARZ MY (R =0)

.24 -



12

E,,/E, ’ i <J//// 6 E,, ! E,
10 ; i ' : Vol

|
R = S R
M AW . =t ot % S W 227
; o 4 : \ i
BE<c D R &
M/J: L —Eq (3.13)

: tyIT ' t, /T
O H l d 1 0 I d 1
0 10 20 80 40 0 10 20 30 40
(a) Ty = 0.5 sec, h = 0.01 (b) T, = 1 sec, h = 0.01
4 Es/E, | ] 1
R Ll f/ﬂd
................. AN
3 T
2 ” i !“‘_l 'é""
 F—Eq.3.13)
1 ......... .-..._ ................. .................
1.
0 | ta/ T
0 10 20 30 40

(¢) T, =1sec, h =0.02

[X3.3 Gtk AR LMPHZDBRELANLF - DI

BLTws, LhL, HAHHEMEICHEREZ R TS, BBEROBRKEL NV F— 25N &
BhBTEEE > THATIOIH L T HERORAKELANVF - —EMICDURT 2055 3
DT, WHERLHERREDOEAELANT —DERBIIKE( LS.

KETIE EEREHEEREDBEREIANT - OTRSEAHEID L 5 B/ OBE#FEEM %, (3.1)
AP LEBIFSTIHRBANLIANT -2 TFHTIROBRARYRT LWV ) ERT. R MEI R
le CEHRLTEFOERILEITY. A =001 £ L7 3.3(a), () TidW¥Fhb, t, /T, 720 BELUT
DEFETIIHER L HBEROBRKEIA LT - LTBh, FRLRRIIE 4 I5HIER & Y
UROBREIANF—DEENKE L oTVE, LicdioT, REMEGERIFN ¢, (2EABLI
REITAHZLDHBINGS, —F, BREERTY 002 L7233 () i2BWTIL, t, /T, 720 T
HREEPHEROBRATIAINT — ICHELEFE L TE ), BAMBERERN ¢, IREEROEE
FZIFHI bR b,

3. 3 BRFHEHNKFRER DT

K 3325 bhhd &I, MBIHEHMN t, EEUROBKELIN¥— E, ... DRI, HhBhk
FFHAECTEETIHIZIZERNTH ), WBREREIR LI ONTARF BT IELLS, &
REZANF—E, o B—EHIPOET 2 L ) ICKRTH. R 33 0L, RO ATELALF—
E, nox D30 EHREFERE ] £y ORI > THA—EOHETHAT 26D, HWHUKRORAKEL RNV
F— Egp WHEROBERKHEELAINF - E, oy EAWVEZRABRRE R 2TV S, 8T, WERNE
IANF—ORABELRFAT LD HEERFELH VS, ERBFRIZL B &, E% White Noise 12
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ot 1 HHEZROEM u LEFE 0 O 2 TFHMHIE. RO LI I2ET I LA TE 23931,

S

E[u2]=2”h£3{1—e;<p(-2hwt)1 (3.6)
S

E[zi2]=2”h20{1—exp(—2hwt)] 3.7

72770, EXiE, BREEH A DS LIIHERTHHIASVWI E 2RI E LTSI 8B LTWhwS,
7z, EXTEl ] 3MEERTEELS TH ), 0 3ROBHMAEREHHTSH 5.

3.4, BIEITIERL7: 20 HOEEBBIEIZ>WT, BREEHNT0.01, BHEEBEH 1 ot
DEND 2 FFHHEERD, B6)RITLAHEEKLADDOTHA, ILEMHITEMIC 20 KOILEHE
EIOFHTHEOTHA t 12L BEHIWL VY, (3.6) RITEEBATHE RO 2 %2EM LT
V5%.(3.6), BN RAYE, BUKESHZ)OMER LA VY- (EHESLLVF-E, L EH L
¥— E, Of) KT LRRIL 5.

E(E, +E,) =31Elu?] +]E(s?]
= ”S°{1—exp(—2hwt)} 8
2hw

HEBFBE RO BEROLNARIER, B HMIBBIIKE (R BDT, MEBRERER t, H7IEHIC
FOREICEETNZ, BEEIALF-ORAER, RTHOMEER I AL E - CEUTEAD L E
A1 Thbb, MEKHEEN LA THICEVERTIE, BRROBRABIINF - E, ., KR E
g

= 7 S, .2 -
Eon=gpgll-exp(-2haot)) 772l =0 (3.9)

EX % ki ¢ TR LT, HBRRNMIFDOLED L, - E, . BROQRERDH B LXK
b,

dEems.x
(g% da-0=750 (3.10)

L7chto T, HBhRkEesr] & 25+ 5Ic @8V To, WHERORKEL A NX - E, , & HTHRERE
Bty EOBRIIARTHEBTE 5.
E pax =%Soty 7:75L, 8 =0 (3.11)
3.5 1%, 20 EOBERIEIZ OV TOMERDFRKEL V¥ — O L BEIREHRIN & DS
FERLALOT, EROEARHEVINRS 1 H L LTWwad, mEEH A 12 0.01, 0.02,0.05 D
3ODPAEFRLTVS, 3552, BHARZTHET, GINROEZRLYPBTRLTV S, HE)

BeGEER ¢y A HICEVERICBRET Y, GORBIUVGINRIBICEELRENMLTV S,

0.002 -
E[ux?] (m?): :
[u ] m ); [
0.001}---
' 1
' Eq.(36) 3
0.0 ) : t(sec)

0 20 40 60 80 100 120
3.4 ZD 2 FTEHE

- 26 -



(3.9) R THEIRENFR Lo #EBLT DL, E, 02 7S, /2h L %555 M35 000 ba0 LY
I, IDERITICL BE,,,, OB GIHRICLELNDRYKEL LS., T/, GIORDE, poe . T
bt B8)RDEIE, +E, I PIZZ—FEELVEFTCELREEIHEBBRMIIBVTY, DERE
WL D Eopax BB DPLERERTI TS, XH312) 12L 58, EFLECELTE, AT
EEMD 2 FEEHEOTFHBEDIT2~3BETH), BEHEAYD 10 BEOBERIZ 1ERLS L
B a3 sz, 202 FFHENTAROYH 2.451EI2 %5, JI T, ZOBEFHRAL. &KL
L3 2 TFHHEDOTHBD 245 B TH B LINE L T, HuBhdkiresh ¢y a)t@kc:ﬁka TE, poy NYEE
LA#EAKEmZRELEIBRADE, ., PELR, KATHX LI LICL.

~ 2. l 2] 37[80
By = 245" - 1Elu? = 7 (3.12)

BEER A ICHDb 6T, (3.12) I HE MBI t, OMKIHEI E, o DEKEEF BRI/ EL
%% EDE, . PEXELLTVS
AR Lo & 91, WEROERE :sz#— A HEEDRERIGRY £y DB KIAE - TEA L AMER %
RYBRZETEEL LC. BROSSERE L 2EEkT5 2810, Z0oEMEL LT GIDRE
(8.12) RO E T OB BERFE ¢ THRA TS &, KXDEoN 5.
;=3 3T

c“Sho 4rnh (3.13)
FRick AR R B £, OffIE, "33 ICHBTRLTWS, @3.3124L2L, HMEhukEr

E, .. (m?/sec?) E, .. (m2 / seci’)
0.14— : 0.08 ;
01— ] /Eq 3. 12)
. - T . I~
0.101 B¢ (312)/ / ;
0.08 AN f
0.06 ~Eq. (3.9)
0.04)—--fb- .
0.0 ty (sec ) 0.0 : ‘ ‘ Pty (sec )
0 10 20 30 40 50 60 0 10 20 30 40 50 60
(a) A =0.01 (b)h =0.02
E, . (m? /sec")
0.04———— ;
I“-—‘Eq (3.11) ___;—-*—
0.03[~4 :
| , Eq. (3.12)
.l : Eq (3.9)
/
0.00f i P TN SR W
f
0.0 ty (sec)
0 10 20 30 40 50 60
(¢c)h=0.05

35 WHAORAEIAN¥—E,,,
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60

n,(seé) . :
| A=001 . A
R ECN N
..... h=20.03 NN -od
R 2005 NN
30}---- @ﬁﬁinf R
20 TN,
1 s iD=
0 : T, (sec)

0 05 10 15 20 25

X 3.6 IR HbBHkGTEFR ¢,

BiA% (3.13) ROMELU T OEBTIL, BHERLBEHRORAFLANF -DEERPS L, B13) KD
E¥BLAEETIE, FOEEPHBEICIRNLTVWS.(3.13) I L A RARMEBHRM ¢, EROEA
BT, L OBEBEEYE36 IRLTEL. H36KRT L)L, BEERFKREVE, RF Lk
B, 1245 20 5. PRMEVRERERER] £ 13, WEEHK A =001 OBAIIZEAFEMO 24 FRRET
HY, T7h =002 0BEAIIESERSAD 12 BEE T, REEEIIKIAIL TEL R 5.

XE3.4) IIBWTIE, BERBEE LTHERSREYy 5~ (BCJL2) 3®%& W/l h =001
DEZOHEBICERITZRZ I ZEOVT, TEHOYSFEHEMAPEFRHO 30 FREDTTHLH I LH7(8.1)
KOBAGKHEEEINDL I EPFBE SR TV, (3.13) RIS L S IRFHBMFHEFR ¢, 12, ZOHR
EHBARICTALDTHA.

HEHSBERER AT (8.13) AORFHEIRBEIFR A BR 5 &, GV RIZLIEBIFSTIHEAD
ANF— E,, OTHERRE, BEETBNFETL I LHFRENL, LKoo T BMEERMKEW
BaEyse 37, BEBUFEVEEYL EIConTE, G RICEABEBIESTAIHBEANLS
VEF—DOFEMAFEEE 2 ATMEMIELS.

3. 4 ICEBHIC & B
HEHTIRRLA G13) RO RFAHERGERE L, OB UML, 1ERLL 20 BOEBRERT ATV

CERATRER LB L TR 2. BT LSRR O E - ZRBHRIET T Bilinear #THH , %
2 IEEIEN T30, 1/3, 23 D 3TEE L, EF A 7 VDI L 2 BHEREE (BEER* Wi
HEEMNTRLZE) OBRAKICEME Mo 254 T2138 L4 5 X ) 1M MREBELRAEL TV 5,
T/, BEBBT, 1201~ 25 B0@EHTI#AAE L, bbb, ROBE-LRBFRICHET
B /NT A= FIZRDBYTHA.

T 10, 1/3,23%D37%

Nmax - 4,8 D 2%

T, :01~258025%
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ICEBTER I L 2B FET 2 HBANTANT —E,, DFEHEOEEREMV,, L BHEEHIC
ICLRP TR T, Lt oB&E*K 3.7, 38Ry, 72751,

2E
Van =\ 31 (3.14)

Thh, BHEEEOREIICL/BAHMOMUR L, F2ETRHHNL LTRLAAREZRAVTV S,

F=y/ ﬁ—r’?;:: (3.15)

3.7,38FIli%, BUBREILEANRZ PNV Sy TERTRL TS, BUISERA X H 2, V,, 1358
BEOBKEIAINY-OEEBREMTHY, Q1) ROFEMSRLTT, V, 13 S, E—FKT 5.

3713, BEEH A %001 T—EE& LT, WHEIRERMN L, % 5,15,30 b & LICHEDIDE BT
HRTHH, T/, K3.8iE, HBEERMN L, 2 10 T—EE LT, BREEHS L % 0.01,0.02, 0.05
EL7 3HEOINERITERERL TS,

37,38 DVTHOERIIBVWTH, REAME TR, $2oHRtky 3 BAXWHEL2 28
E LR 6 EDEBHYRDOV,, (&, BBRA—HLTEH Sy Lt Lo Twa, LcdoT, B
Hi It ROEBTIE, CRIIEBCHFESTIHEANIAINVF — B, ORITFLEPESZ S,

T, BIETCRELA (3.13) NOMBFBRERLMEM £, 2 (3.1) ROEUH I HRR &5 hiT. #hF)
BRI g AS5- 2 SR 3.7, 3.8 DEATHITIE, BUERORBTHRUTEN T, "R T,
Lt &R BEBT, (3.1) XDOEUAKILT 5.

0.6 v 0.6

. (1 / sec) Vim (1 / set)

l<fq. 180 | | | i=<—Eq. (3.16)

LFT ?i E | ifT,

I . . : . .
%0 05 10 15 20 25 %0 05 10 15 20 25
(a)t;=5sec,h =0.01 (b)t;=15sec,h =0.01
08V, (m/se) ]
: ...... S T "“ 4w ..
o f r—umu =4
0.4f------ ; - : E : r“mnx =8
' i : : oce 7 =0
. ' ' E ' o e T = 1,3
i Sy: =TEq.(3.16) a4 1=2/3
o
) ' ! T .
| E
: Py  f Ty
%.0 05 10 15 20 25

(c) ty,=30sec,h =0.01

3.7 WERGEEHOEE
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0.5

Vd,,{(;n/segt) Vd,,,(:m/fe:C)

;fﬂ

00 05 10 15 20 25 20 05 10 15 20 25
(@) h =0.01,¢t,=10sec (6) h =0.02,¢t,=10sec
[ — . .
05y, (miset) :
0'4»------5-------'r-”---:----“.:' .....
T Eq.3.16) — Ho =4
. : H ¥ Hmes =8
ce T =0
oe T=1/3
A A T=2/8

| Hf T

0.0 0.5 1.0 1.5 2.0 2.5

(¢) h =0.05,¢,=10 sec
38 MEEBDOLE

4nht
T, = 3"

3.7, M38Filit, BIO)RDT, xMTRLT5. {37, H3820bhbL Il HMRT
Y T, NDEIIR3.7. W38 DEHTLLNRLLEZRLTWE., LIAL, WFhORIZBWTY,
Wi L W BRMOERTIE, IDEMD V,, 13 Sy LWtz L-TEY, JiRL HERAMOREMRTIX
Vi 12 Sy XD REL R BERNEN TV S, Lo T, (3.13) R L 2 HABBKGERH ¢, , B
U, HENREEN Lo PHEICES X ONAHEORMORREERT 316) RiC L5 T, &, EFHED
WAt 5 G ROFHEREXRTOINE LTHEYDTH S MU L.

(3.16)

3. 5 EHEEOTBEHOMGRRH

BE E T, EN S BBELFRIC, B ROBARR L R OMFERIIZ OV TRIF L. L
L. EBOBRKIIEFETIER V. LAHo>T, B ToOERIZ. EHREOBEREFRR AR
WEISEEE AR 2B G D ANEHATELVILEXRTIOTHEHL, EHBREOEEHO
HSEEEIRAMBUREN T BB GO RPBATELRVIEERTINTHS,. 22T
i3, ERBHFICAVIANF-ANZ L OEHHBEOMGRN & LT, EHBRO EEFHOMGEH
2k 5.

& 3.9 E#H L, El Centro NS, 1940 (22T, AXTEHT 2 #EINEED 2 FFEHEAI )
BRBEZRLAODTH .
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Al(t) = ——7— (3.17)

oL, 2&FHEERODIRMILITIHELTVE, 3925bbhsLdic, EBikizthw
FEEEEFF> TV,

T, /AN AN F — ORISR ST — (ILEREHRIEO 2 FR/ME) OMEHIE LTV IE
RELBZENHEENTWSE3M, F7 BENF1HHICEGETF A I LOBOAD IRV E—
DFEKED HEEROBRKICEEL XRTIEELNNT X -5 THH I L LB EN TV 3315318
L7chio T, BEREOBOANI AN —DFEELYERL, JITik, #hzrRTMeLTAI®
DBRKE AL, VS, Thbb, Al BIUTHERTEHOSMEEN T - [; S LVWEEHE
BICE o T, EHRBYOIANF - ANITEUTELLRETS. ZOREICEI B E, F3.9%KE
DEAHTERT LI, BBINEED 2 BEHEIELBEOBAMICEL L, BEINERED 2 FH
CMEYVERBHEICFELCER RIS, EREREBERTES. CoOEFHBIEOBEEN I 13kK
E%h.

Ig
fo= (3.18)
o,
td
IE=‘L §2dt (3.19)

WEHHTAHVLRAZERREIIOVWT, B18) XL VRO TEBHOMBKHEM T, #FK 3.1
AT, SITRLAFRGRBRLGOEENORGRER L X 7HREUTCTHY, HICETHNET
& 5 JMA Kobe % NTT Kobe Tli EEBI QMR & 7E { AWM H 5.

F3.1IRL2:HRIEN ) 5, El Centro NS, Taft EW, JMA Kobe NS @ 3 iz i2 2w T, WM %D
BAEIANKE—OHEREM V,, LBEIEETEEARY PV S, EDMFEE, X3.10 T8t 5. /-
2L, HENROWE - LREEORIT/NT A —4id, 3.7, HI38LEHTH N, MEEH A 11 0.01,
0.02,0.05 D 3 HiL LTw5b.

BI) R L2 I, EMEE L FMAEEHREOHKFGEHBMERTONOLELL L, (3.16) RNty
DB NI #RALLKRRD T, », ERBERICOVT BN ROEMFRILTHRAECEM F T,
rETOLDELRS,

3.83 (sec)

Z: =
1 A (m2/ sect)

3 ' ! )
[ e
¥ )

[ 3.9 El Centro, NS D HiEHHIERE ® 2 5 FI4H o B 4]
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#3.1 EEBOMEGRREN I,

Ymax (m/sec?)| t ;(sec) | Zz(sec)

ElCentroNS, 1940 | 342 | 5373 | 383
ElCentroEW,1940 | 210 | . 5347 | 6.65
Taft NS, 1952 | ] 153 | . 5436 | 6.86
Taft EW, 1952 | 176 ] . 5438 | 1702
‘Hachinohe NS, 1968 | 225 | . 3599 | 406
Hachinohe EW, 1968 1.83 35.99 4.57

JMA Kobe N5,1995 | ¢ 821 ] 150.00 | 333
JMA Kobe EW, 1995 | ¢ 619 | : 150.00 | 246
NTT Kobe N§, 1995 | ¢ 331 | . 50.5¢4 | 351
NTT Kobe EW, 1995 | 1.53 50.54 4.43

drhi,
3

(3.20) XX, F3.10 FUICHBTRL T3,

E3.1005 b2 5 L), EREOBRLEECEARS PV Sy 3 LvMhz o, —77. 5
R AOBERELANY —OEERBEME V,, 2. Sy OM» MM T TEMT 2 50Tk, HBE
F0 Vi3 S, x FHt (AOBFRAMERTEYL) LALDOTEUI AR HH I LI, Kl
LIl o THBENTEN 3D, IMINTHERLNTWEENTHS. LdHoT, EFMBIZBY
Th, WEHEROV,, S, £ LES &) LHERIS(EDOND. BEIZ, K 3.10F0HHKIT Sy R
BICHMT 5 L 9 ICATARERNRICTRLTVAIDLZ VDT, [3.10 TIREH ISR L8R
DFEBEMLT L O WHBETIE 2,

LAL. 8 L D EEMOERTIA Vi, 28 Sy 2 LA L W) EEFRELTHRATEY, —F, )
REINDEFHIOFEBTIEI Vi 13 Sy 2 FMLLIEER 2 LS. T/, £3.1i1EbE, ZITH
N#T723 D) b Taft EW 3 b FEBHOKKBFMHIRC, BEERDO V,, & Sy DEEFRAW
FTHEIIEAD I LFFHENDD, RB101F0L ) LEMEEOFELEMLALDDER-T
W5, LchoT, [@3.10i%, 3.18) NIl Lk o TEMBED T EEHOMBEFH L FMT 5 L DR LM
ATRBETHLDLEL D,

WEEEFAOEXEHEEAL83IT KEEIT03BULTH ), 03 WUTHOEAELEF N D
OBEDIIIZEALHFELZY. T/, BRETHOBRFEER9.3201F 0.005 ~ 0.02 BEDHEH I
HH, FHMICL 001 BETHS. BARAFFEL 0.3, MEEE 0.01 D& D IR 5 #h Th kBt
ML, RBEOEBHERIESITEBBIZ720L 425, #3.1 Tk, IO % EEROEEFH A
ZBHEBEEGII V. LA o T, BENLEEEEH, BIU. AFETIHYET/ L9 2BE0E
LLEREBETURET IR, BUERCEAR PLEAVWTHEBICFSTAHEANZ ALY —
TEHET S QU RDEMIBNTHL LMW TEL, £277L, BFEBIVE{REETROKE t s
P, B1z 1T BCIL2 D L 5 IZFEHHOMBREH O TROERBBIE 2R L T 554395 T8,
G XPFHEBIIHFHTAIRBEAN T I VX -2 B/NNFMT 258052 LILEENLETHS.

Tcr =

(3.20)

3.6 & &
FIETIE, CURIEFATHERUEEEEARZ M EHWIBEBIISSTIHBAANI ALY -0
AR, R ICHBREFEAIRVBBRIC OV TRAMATERVWIEARL, 2OEREHEORR
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2.0 \'Vd,,, (gm/segc) ’ 1.0 Vdi,,(gm/se;ic) |
< Eq.(320) | | ol Ea. 32001 i
R 7t s S i L
A b |
| P LN Py R
1.0"i- ': § i : % q'
i : : 0.4”' A A _IIL -
L e e R 0al- |\ .............
- Br i LSl
N R S 1Y [ S IR T B N
00 05 10 15 20 25 00 05 10 15 20 25
(a) El Centro NS, k =0.01 (b) Taft EW, h =0.01
[Fonlmlse T
R Ty A
I R T
R - S 7 e =8
[ . \ ' oe 7=0
! 21K ; o e T=1/3
z.l_ _____ [Shet .7 SN IR A A T=2/3
. Eq. (3.20) 20 o
0 H E : E fT‘
00 05 10 15 20 25
(c) JMA Kobe NS, & =0.01
2.0 Vd!,,(gm/séc) 7 1.0 V,,(h/sec) |
L Ba20) | | e Ba@dn 1
U] S S U S O S 0.8 A : !
| P do
e | oot ot
IREERT ¥ 20 P L R ' SEP B o
I : : 4 @
4 Sagioad oa gl ot 7.2
i v s IV I DR
b sy ' 0o sy
0 . : L f T, 0 i I . L f T
00 05 10 15 20 25 “00 05 10 15 20 25
(d) El Centro NS, h =0.02 (e) Taft EW, h =0.02
5[Vl Cm7see) | .
4 .[<—,—Eq(320) ......
i é iSV é E M meax 4
3.._.'..-:,- '-.-...i ............. l rnmax —8
! 2 o . oe 7 =0
| : o e T =1/3
P 2 R R o S EEEEE aa1T=2/3
' f *a
A R R M i
b LU fT,
%D 05 10 15 20 25
(f) JMA Kobe NS, 2 =0.02

3.10 FEHBEHKIT 5 (3.1) RE A
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200y, (m/fsec) | | Loy, (m 7 sec) 'l ,
. i“%‘Eq. (3.20) : P U S S iﬁ—.Eq.,(3.20)
L] S FTT T : . :
. | SR
b | : E 0.6/ N I'l““"’: ------
LOp-— Roa P . ~go| :
.. ! o . * - -
alsginan O E Tt RS
Lo A : : ;
0.5 --g8f1----2--\ ST - . . . .
: ! ' : ; 0.2F ¥R % ----- 1T
[ .S : : !2 ;
0 N I B A P Svi f i fT
00 05 1.0 15 20 25 %0 05 10 15 20 25
(g) El Centro NS, h =0.05 (h) Taft EW, h =0.05
5 - r

Vim ('gm!/ séc ) ‘
~———"Eq. (3.20)

4 i G20 T
' M ' X H 7msx -
---E.-_!_---E----_-i ...... R ¥ rnmnx =8
S U e =0
! ! ' o e T =15‘3
_____ ’ A AT=2
21 ; L
NS, e
1t-- ":‘"i'""‘ """"""""
B T

Y0 05 10 15 20 25
(i) JMA Kobe NS, £ =0.05

X 3.10 EHERICHT S GLAOEAEH (k)

* ETIRF BRI OV TIRET L.

4. €% White Noise ¥ W/ RHN D& R, RARBMGEEN L. ROBERICHAL, BE
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FA4E BEEILN-OPEBEEMMECET MR

4. 1 &

BAETIE, F2ETRRELCHEBICFS T2 HRAN A NF — DM, SEEY O Bt
BEABITALTHERTHAILZHONMITAIE#BHE LT, £2E0FMRALZHAALALET,
BERY - CERSN DL EBU TSRO FRIEEHELT 5.

RIER S N — (BT ERRESBERY Y v N— & LD T BFRY o 8— 28 58
BERE*FOFHL. ZhU LOBBRERSRLBBEREY o -5 EPEETH S, BER
FoN—PREOBELEBET LI TORMUBEERAERE, T4 7 VOERARBICKRET 54D, L
7ehio T, BERY N— I CERENDLBMEERMRRIL. DA (&b RARERE ZNBYERE
RO 2ODKETERTILEND L. RiffFkid, BERY 3 —0RKBHERL RRPELTAEE
PHRICEBITICL S TEBNFEZTTCTFUTIHAELHLLELIETEIDOTH S,

BEZ, BERSY N —ORKBUEROFUESREIA TS 4243, EL4ETIE, ThoDORERK
BERT 2 TRAEREOTHELHBEILT 2 LI ARBUEEREFOTFUEERET 5.

FRIFEEOLSEE L HFIIRD 3 OB THEELTWS. T4bb,

(1) B % %M 1 BBERICBRT 3.
Q) 52 5N HEOIEEARY MU L%(M 1 BRHERDILEL FHIT 5.
(3) %{fi 1 HEHEZROEETFHE» S FREROICEEL FHT 5.

HABBTIE, BEHOTFIILELR 2 LREOIIEKH L TRY. S TRETLHIETFRAFEOESH

HITHBICERITERLORBIC L o THRILL TV 5,

4, 2 Effi1 BHERE#R

XETRTEM 1 HHERIZ, BBICLILIANZAINT-BLIUBEYOL AV F—RINEEDSE
HEErERLACLDOTH. BITFORAHNEETHE, 1 RE-FAHNIEBLASME 1 SRERY
FRAEATVS, L2L. BBICFSTIRBAN AV - IHEEYOLERIEET AD T, &%
il HHERDOEEIX, LRE- FORBEE TR 2 MEYOLUETLRT TR %W,
421 MREHEEEKXRE

HRETHO, iIBOEENw,, BELN L ONRBEATHH, KETEHBAKRBLHMIZTS
7o, ZROME - LRREFIBEBOLHIREIEE SN WAL ELERIIL > TTEOBHD
HEAEMTEAZL2FIREL TS, Sl BEHER BRI SIS Lo TAVWATREEIL K
D4DOTHAH,

(1] FHOBBEICE L, RXISRTREHABEAM NG Q, DHEZEVE LI L L 2o
BTHETES,

Qi=A; Jg:i w;=A;0;Wr (4.1)
727U, QUENR—AIYRBN1DEED iBOBEAWNTSH S, £7-,
A=g REL, a,.=’i"w’=g‘w’ (4.2)
i ﬁw; L2 '

1=1
ST W 3BHOEERTH 5.
(2] BXFT BRI E © WP L & S DBHOERE— 2 > b Moyr — HRHEDER REF WE %
Sl 1 HHEROBET A M —-BRENARMGREARL T,
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(8] %ffi 1 HHEROELRSB L CEARIL, FHOLERS I PEXELAAMICE LW,
4] FHlOEXEFIREIZIE, HETHBETEL WO L BOBEL I HICE L.

IRE [1) DRFEARDEREGM A 3, BITHBRSESME LT, Xt 4.5) TRES b 0T
H5B. RE 2] 12, FM 1 BHERCTFALAL A VY —RIEREZ L EE2DIZEZTLLOT
»5. AHgELEs R &, EREFHOWE -ZHMEY 1 KAOBBR TR T -OOERIBEL LT
RESNZLOT, BHE— 2 v b Moyr —ASEERES REFF BB CH I NAER L, S4EnEL
AVF-OBEERTO. KE B X, Efii 1 HHEROBBANZ ALV -2 FE~OBEBEAL T
INF-TEYTH LI ICET b DTH S, RE 4] &, FHOEAEALTE OB ENE % Rayleigh
TROBLBIZAVTVS,

422 FM1 BHERADER

B RBOHRINDLS— A B2 E60H ZHBME L EORBRY V- 2R T 285 %
Fon—FbEsE TR, FEBHIIHEELERTAOLL, ¥ - RRIEEHBMONE
ERMEBEYL2bDETH, TOX ) LRI dLd. WE 4.21 DREICETHTHRER Y ~
N—FERTEM 1 BHERCERTAILEUETHS. I TH, IETHXOBR KA L Hi
tT 27D LREOG&HZZ T TV, FARTHO—FHIRRT L L) LBHIHTL TS, T THX
A% 1 HEHEZRP LA BEMLICEEOEUSEONS Z Lk, BBDICEFIFIZBEVTRT.

1 HHERCBERTIEHAO I ROBEAN ) @ —BINEN & BFETH4.1 () IRY. EHEM
M SN RAELWMBERELTVWANDT, Q; — 6 Bkl Bilinear Ml 4%, ZORT
Crox BN— AV Y REOBAICEMETH S, T, B IIRARBEAMNMD Y ¥ 13— FORE AR
SHEE, v, ZHERBCAN N BB EAHHOLTH ), I HF - LARVEREFER, CAHDR
BiIBICMTAIETHLIE2RTAOIIEFE (#1173, Hd4l(a) lIZRLTwRWE, F¥
N—-FZEFEGHEOBMEBMORT R, ETEHE, ThHEDONT A RUTILRDEHEYH 5.

%=“+%”& (4.3)

B2, Rp,; 35 v/ - ROMWERFMENS, pp, 35 2/ - ROBRBUETHD. up; HKRD L9
N -3 (-

_AQ; AMoyr
Crnax @i : Croax Movp [ 27" R :
Wi Crnax @, : Y9 Croax Movr |-, /
Bi Crnax @ : B Crnax Movr |-/ 4 3
. K ;  Rer
' A ;q ey R%
Rpyihi wpiRpyih; Ry, up= Ry,
(a) Qi - 61’ ﬁa% (b) MOVT_ REF %‘I;é
AQ
Ciax WT -------------------- '
P Ctegnx Werp----, d

e L
ﬁeq Crgax WT

A~

. P o
- T R, H7  #p" R H"
B4l Sl EREROETAME 0 o 4 e
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#Di=—‘—‘ki( ll;:ﬁi)

M4.1(@) i2RT Q; — 6 MR b oBMICREABENELRHRT LA 20EHE— XV}
Moyr —BiEETES RTF BE%, K4.1®) 15RT & 9 12 Bilinear B C:EMT 5.

BB v, B—EETRVEAD Moyr - REF BRI, —#ZIZE 4.1 (b) 127" & 9 % Bilinear & &
Ea b, Thr, SEEEOFEREALEEBBEDY v -ROEFEEIL L 5 Bilinear BT
ELS B 72012, Moyr - R¥F BRORD 3 0BT EBT 5.

() wAEE
(i) 2B 0 ¥ ¥/ — RERFZE ORI
G EBOY v N —ZBRED Y v N—RILLBHE I VT —

FTROBOSEMBLZERTAE, ¥ —REEEBEFHOBIMEL £ FRBEAMNEEDS /31—

FOWHSHEE 2, ¥on—ROMERENS RY, IAXTHETE .

(4.4)

d

keq__.x=hlr (4.5)
i;(ERDyi/%)
N —
2 BiM;Rp,; (1+k;)/y,
B == (4.6)
ZIATL-RDyi(1+k,-)/y/i
N
. VLM Rpilvp)
Rp, = (4.7)

M oyr
AVETHB., Thbb,

— I A

M;=@Q;h; MOVT=i§f1Mi (4.8)
T, ERORIBLUBY FHVIE, o RRBRAROERTE—A L P EBEREREE-—XAV D
Byt 25 o N—ZOFREBUE up (3ANTERENS,

q=(1+£1e-?)/3'=q (4.9)
w_ R 1=p)
#D"=—W£- (4.10)

i, 41D DL IBONABEEOEET— 22 b Moy —BEHEEGER REF BE+%H 1
EHERDBE-—AY MM —BEENARBREAZL, ThtH4.1C) DEBEAKH Q —BEE
B OBBRICERT S, BRICLELSM 1 BHEROE S HOIMRE (8, 4] L hkooh 5,

FHOEEEARE T, 12, Rayleigh %AV LIRE 4 S ARTEHIONS,

(2m2 & (w,( § Borifiye,
T,2-= L L /| (4.11)
¢ Coe 3 Fori s .
i=1 W;
Sl 1 BHEROBEERY T, 3k %5,
2 (27)? R HY
VT gy CE, (4.12)

T, BREONR-ZAUYRICp L&l 1 BHERDNR— 2 3 YEK CF Il RDEEYD 5.
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CB M ovr

C¥ = H* Wy (4.13)

(411, (4 12) AOBFEMEFF/L, 1) XOBFREACVL L, Sl 1 BHEROE S HY iKkK

TREND,
R
Mow\/Z(—'( Z D” ’)2p
o= § B 7, (4.14)
"=1 W,

ST, TTETITBRAKICE T, ERTHIISEM 1 AHERICERTE 50T BRNICEIN
A3IFINORTRERRLTVEOT, BEOFHICERATAIC 3D 2 Y EBETHE. T/, B
NR—AY X B C o PRKBYE 4y, RIEEHETHLINT, ZOBETIHEETE L2V, UFTI,
RICEBITLEHEMEYMVA I L 2RI, CIITERRARTERICAVARBICEELTSH (.

G) iBDY - ROEIEEEAMET Qp,; .
G) R—A T YEY Cp DREHBEFTEL T 2EER Y o N — AN EEERIT» S RkD /-
BOBMZER o, , i ROKFEEM u, , iBOY v —F L ERBHAOHEIMLIL £, .

FROBHBIFICHV AR A YRE Cp IMERTLIVOT, 1 RRFHOBEOHELF V5 M¥EHN
Thb. I, ¥oNR—ZORMEE 2. FON-FHFRBLTVEIRBEARNE, THEEFHUMFERE
LTWABRBHAMD (HoEAWNAH) O LTHETES.

rFRoEEEVEE, T, iMOEENT A - S IIANTHETE 5.

Bi Conax = —QQQ’ i (4.15.2)

¥; Cax 1+k‘& (4.15.b)
¥ Cmnx 61’

Rpyi=—= 3 (4.15.0)
et eCB hi

(4.14) RTHE Ry, b [y, DHRUE O SBORBMERLOS AT KT 2 & 2 FT 2 &, il 1 B
EROBS H9IFRATREND,

Z{ i)
Hw_ 5 W (4.16)
.‘i(Qisn
¥ on—FEERTAL OWEREDL k12, XX, LRONS.
8 k
pea i Z (Qi 6 k;) (4.17)
Z(Q&)

%%%nyh—ﬁbEﬁ?%N—xv¥%&ﬁwgmukﬁt&%
Z {QD)‘5(1+k )}

BUC = i= k (4.18)
2 1Q:6(1+ k)
yyn-%%ﬁﬁmx—zvv%&wwcm“uxﬁfﬁené.
We Cmax - ( 1+ keq ) ﬂeq Cmax (4.19)
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¥ N FROBERENF RY, 1IAXL 2 5.

V9 Coe 2 (@ 6))

4.20
eCB MOVT ( )

Rg =

4. 3 Zf1 BEHERO®/ELSE

BEXFHT A3, SR LI, HBRBHOBMIWRICEZSA R IThIIZ L2V, REFR
Tt BEZTFRTAER0E, BEETH2HBHORUDEAEEEANRY MU Sy 552 TWEI LR
FRELTVS, Sy REFENVRDIRELDOTH A, T CREWLPEBIIT L1010, BITSH
OB IFTEICHE LT, MEEIEEARY ML Sy AR THRAON TS L 2FiRICERT 5.

T<T,=0.864sec :S4(T)=12 (m/sec?) (4.21.a)
T 2T, =0.864 sec :sA(T)=10-_7§68 (m/sec?) (4.21.b)

R, E2ERRINRELALDINTHY, HBERI 1 ELTVES. (4.21) RONFEELCEA X
ZIMNS,hh, BUEEGEARZ PV Sy i3RDLHI12BoNR5,
T<T,=0864sec :Sy(T)=8L (m/sec) (4.22.2)

T>T,=0.864sec .Sy (T )= L”B‘i =1.65 (m/sec) (4.22.b)

4.3.1 BmAMBMEE

M1 HHER BB U N—FOBRUEFE L 3, F2ETHOLNAER L XHE4.8) THEHIZ
WMESNIHERERPAASHLELILIZL>THELNS,

E2HN21THRNRALLBY, HBLESTIHRBANIANVF - Ey, 13, BHELAINF—E,
CHBBRERILIHRIAINY - E, OHORKRICEETH), AN TEMTELLEZ B4,

W.
Edm=(Ee+Ep)max=2_§{SV(le)}2 (423)

ERT, g IRENIEE (9.8m/sec?) ThH Y, Sy (fT)IRE»TOB F Ty 1206 U2 8L SEEE
BART MV Sy THbH, BREBIME I RVITORAHOMUE FIIARTEREN S,

poo [ LrA
= T (4.24)
1+k%
fT,1E(4.12), 4.29) R HAXRNTHFRI 5N,
~ R Ry H(1+ pp)
le—27[\/gcfgaxﬂ¢q(1+2ktq+#b,‘q) (4.25)

BFFITORBANTANK - By, 2 BBREL AL F— E, TEATILLAEL, AD
IANF—i5iE ey, L EHT .
= Eim

€dm E, (4.26)

£ - v C§ Wr R, H*?
¥ 5 (4.27)

—77. XWK 4.8) T, A1 HHIZbES 1 2 VOB HEN Lo TAT SR L5 05— AR,
FRSVIEICES, iHFHITOMERDL &, AR TELTE L = LB SR TVWS, '
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A= (1= (1-rgu)' ) Byn (4.28)

ST roe WFTA I VORABBANLIANVF -—RLIFRMETH ) ETHRE > 2R UNOHBE
23T T, ROEIFRESATVS,

BT RS Teyee = 0.25 (4.29.a)

T Rt Teyete = 0.4 (4.29.b)
T G2 ROMBREHCT, ¥ o - FDRRBYEE Up™ L ey, DEBZREZADL I 12BNV TV S,

Hp® =min { oy, max ( 4y, , otip )} (4.30)

ZIT. wp R 1 HAERT By 5T _XTHRINT DL LI E0OWMHEERTH Y, up THMERIEL
LEROVEOBUERTHES A I VOBRKMEANLAINET —r ) By, EBRNT B L L EZDY
HRTHDL, CD2O0DHEIZRRTEEINS.

allp= (B +1) (k% + ey, ) — k9 (4.31.a)

Wp =R+ 1) (R + 1+, 04, ) — k9 (4.31.b)
oitp 13 BHERZHIBRELIIFIZL o THHAKELHMELANF -2 EXL BI04
T, RRAOBRELELTHELNE.

egm (L + k) In(1-rgq) (aup+1)In(1-r )

2k (up-1) 2 k%
2k (pup—1) o (4.31.c)
(T+2 ) In(1-r,y)

DEDED O 5 23— RO 5 KBHEE U™ REET 577, (4.30), (4.31) XD o {2 ey, DHETH
. egm 13 (4.23),(4.25) IR L 912 Mo DHEEL LTRENTVBOT, SIEIIZPAIE AL
EThs. DUEHEIR. UTOFMHETT).

(1] BETHHBEHD Sy (fT)) 2 KET5.(4.22) A LI IIRAMBT—EE© & 2 BUEEICE
AR MU Sy FHELTWEDOTHNIE, 4.220) RICRTREAPRTOEERODEREME L TH
WHDOHBLETHS.

(2] (4.23) XA HIEBICEES THHBAN T AN T — By, £RD, (4.26) AP H AN RV F—fitE ey,
2RD %,

81 4.30) REAWT, F o i—ROTREHF " 2R 5.

(4] (4.25) KA HLRPITOEW T, £k, (4.22) K& T Sy (fTy) 2KD 5.

(5] (4] TRD Sy (FT,) 5, 1] TRELAEER CTHITFHFIIRT TH Y, B8] THIEL Y ~
= B DR 4 Tdhd., FUTLRVEEE 4] TROA Sy (fT)) 2EEEEL LTI 256
DEEEENET.

01 HHERICOVT, ¥ - ZORKBUE 1, BEOND &, BRAEMSE R, 3R E
nh, ZOEIKBOEHN ERABMEMALRTY.

+lney,+1-In

R =" Ry, (4.32)
37, PUA-LAUER e R THONS.
q
v = u:@;: -,:_k_” (4.33)

w9 Cp REEIS (419 RTRHTVENDT, LI y POBANR-AVYEB Coux WHETE 5.

-42 -



43.2 RIBUMEMEE

1 HEERTI, ¥ —ROBNBUERASE 1713, 8RR THROZAILVF-DHEILEE
T&L, BERY o N—{FHMATE, ABKRTRIIBREERIEILEALERS VW TYY, HEKRT
BHOFOEERE = AV F - I ERELANF - E, THEBTE 5. I/, SERTHOEL R
NE-ZFORACEMTHLIIEBIFFTIHNBANTANF - E,, TEUT S L, 1 AHERD
HERTEHROIINVF-DHERIERDLHIKENLS,

Egn=np? RY, H f7CE, W, +E, (4.34)
FREDD B, (EHIE 431 TEEEATHS, T, HIE1IT 05— ZoBRERTHRL
RIANF-—%RLTVS, EXEEBLILRALS I EETE 5.

o= 3 (147 ) (egn—1) (4.35)

4. 4 BHBBORRIDE
4.41 RAEMER

FAHHHREMEL AR Lo L 3 FMREREAL Y R, CHETH L ENOERMOLHBLLT.
BEREMEMIEEEZRD 5.

X 4.2 i, $EMOFEL XUHIET B & 512, BEADOERE— X~ b Moyr ~F¥EEES RET
Mge, (IBOBE— A2 MM, —RHENA R BREMIODTH L. i BOKE 2 FEREIELD
1/(1+k)THEIe2EBETHLE, X—AVYRENCp PEED I ROWMHRE L TRABMHE
Upi lTRATHETE 5.
_(Coux = Vi Cruax ) (1 + ;)

¥i Cnax
EXERETHL, KX 25,

B up? + k)
L =k ZWp. -1 (4.37)

1 (4.36)

Hpi

T/, iBOBRKBHMENA Ry, &, KX THONE,
Runaxi = Hpi By (4.38)

442 RIBWBMETRER

IBOY =R ECHAMBUERMEER 1p, 2RODIHLo THWLKEIIRD 2 0TH 5.
() WENEL T ZT 2 FHOEHEIRFAHABRTEZ MRV ELEFARKT L BESEEALTH
%.
() BREDEY 1 7 VEOMRIE (BUE) 2 REVMEIIENS LS8 L5,

LEDERE (1) i3, Fili 1 BHERLZI2EREELLTVELDTH D, K (i) 1. (4.31.0)
KEH DI 4.8) THHWHLR TV 5,

4.20B1TIR, iBO M) T —LALVEEK v, 2 v LDASVOT, %1 HEEZRD Y 2 /5—
FORT BUEL XVTIR, iBOY S~ RBR LTV 5. 5l 1 HBERBL P i RO S >
AOCTALARRL TS ES. Hili L BHERDY ¥ S~ RIE LD BUERE (DS 21—
RICEL2BUER L ORIRE () 2o BIC—ETSH Y ,EDHIE (U - 1) R/ (up, — ) Ry,
B, ZIT, Heild, R—ALXYBHS VvIC . DEED IFDY = ROBIETH Y
(ipi—ue;) BRRXTROLN S,
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y i
Movr rﬁ}
Cma.x D < Cmax '''''''''
: Y; Crnax
weq Cmax = f _é ''''' —we" Cmax"'_‘ .A 1+.ki
REF Y; Cmax Ri
Rby - . Py
1 1p™ 1 ope; Bpi
(a) RHEHDM, . - REF B (b) iBD M, - R,

42 iEORAMYHE

(Crax— VIC,. ) (1 +k; kB (Cupa—-1)
Hpi—Hei = L * )‘ A

[ Cmax - & lB (4-39)
v B CHELVBORBEMEREE np, 1, XX THLLS,
_Hpi—Hei _kiﬂeq _ _
Uni——ll—L)T_';—Un'q—kTﬁi‘ np® L. vi=y® (4.40)

ST, iBYRENLA jup; Rpy; OEHBEOENS whpi Bpyi iICEBREF A 7 VORI ¥ 78— RIS
B U BWHERMIE, (up;+ulip;i-2)Rpy; £ 55DT, FIRIEOWME up, 751 2B AHEIC
PWT (up;-1)DMEEY, ZTOMD 2 EDEEHHI LT, RREUERMERE np, 1EUT
BILNTES.

nDi:zj”Dzi:>1(lﬂDi— 1) (4.41)

—%. (4.40) K1t y; B IHE LV ORRUBERMEE np,; THoT, yw, By LH/hSVEIID
WIS, Hei DEDBHRROGEHTE L 5 BRUHEEELEL TV S,
2 X (j#Di-ﬂci)=%ﬂn”’ (4.42)
HDi>Heg i

RE G LA T, A3 WRT LI, SEFA 7 VOBYE jup: T KEVFICIERS L4
ERBEIIEBEEZDLE, (4.42) KOBLMKIIK 4.3 TRVWRKBETRLAZAKOEM TEMUTE,
(4.41) KXOBMIEIIH 4.3 TIRETRLA=ZMBEOHEMTEMTES. LA 2T, 2 20=ZMEOH
BoOEZETEL, Q4D RD np 1ERXTHION S,
Hp;—1 ). k; g
Hpi—H; kB
FRIZ @3 REMKATEE, RO np; DEHERSHOND.

~1 ., k9B,
D 2, i e
:q _1 ) W M (4.44)

i = o (4.43)

_ H
Mpi = iy
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Bpil R

2 CGupi—ue;)

2 (jupi—1)

Heit 71

\' ! j“Di>l
1 L
1 123 « « « » -
4.3 34 7 VEOMEFEORE
EHEH Foi-F
4.5 BB OHR s {

451 BHORE

HIE S COFEC L 2 FURER L WRTEMITRE R BT 5 B — = '
B, WFRLE 44 CRT IO, BERY Y -RELAR 4 4y
AN
a

FELTLOMEREMT. EBOERw, BLUMES A I—EEL

T, ; f—"i?wh
h;=h=4m  w;=w (4.45) —%

37 455MIRTBIGI IV ESME, BED Ry, v, ki ld—EE & & D Z

L., KO&M%EE L UREEHMOEE - BHZHEL TV, 4.4 SATEE

TF F o N—BREOBADON— AV VHRE ¢ Cpy 13, BITO
WESRTICHELT, kDL HCEELL.

Y Coae= 0.2 R(T,) (4.46)
I CT, RAT,y) (HRBFHERETH D ARTER 5.

T, <T. ¥4, R(Ty)=1 (4.47.a)

T. <Ty <2T. D4, R(Ty)=1-02T, /T. - 1) (4.47.b)

2T, <T, oHE. R(T,)=16T./T, (4.47.¢)

7272L, T.=0.6sec (4.47.d)
R EERR(T,) OB AV AEABMOBREMET, 3FHOR S H OBKE L TAKTE 2 5.

T, =0.03H =0.03 }: h; (4.48)

REIEHBHELLAARGTLAL Z0ERFHOBBLERIEB BT, BHEMAXR DL A5
HERMIIERB R/I212%5E LT, EHBHON - RO HIIBEEL TV,

FEMERIE L Rayleigh IR REL. 1 KB LU 2 RDEEEEIZ0.01 & L7, BfEfF5 1212 Newmark
pik (B=1/4) H, KEHEMIEREEEEO US00 UTIZR 5 X HIZRELTWVS.
452 BRI  BROZE

TV, BEROEBTHENINLD, 2,48 2BOBHEMTLL. T TORITEHTIE, THEL
IR ELLRELTBN. ¥ NN —ZORHIMER b, & v /N — ROBMIRE Rpyi, 58—
PRARBE DN — 2 YR v, Crax 1R AL ISR HE LT 2,
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ANBBERIZIR A2 IRT 5 v Avd, ThoDRENETSOELEEEERRY b LI,
TRICAVS (4.22) Ko Sy E—H L&V, 2, 4 BORBTHORTIZIE, BN 0.2~ 0.8 BoftifED
MEFETE A7 b v RMS (HEFHEDOTHM) 5512 m/sec? (2% 5 L 5 12 BB HISUE % 3k L
TAALTED, 8, 12 FONEBFHADOENIZIE. JBN 1~2 BORMOBIEERE R <2 F L RMS
7°1.65m/sec il B L I ICHBIMEEZ AL LTAN LTS, ANBEREOBRANEESE 4.2 12
AL, H45 I3 EHBEOBIEFEIEERANRY » VAR A2 IR LAGEYHEVTELTW S,

B 4.5 i, IDERITRIRICE 2HEBIHFSTHRBIANY - B, OMEREE V, *,
RRPUDEM T 2L >T R42DRFEMOTURLTYS. 7L, T, 12 E,, %\ T (4.30)
AP SEE SN D RAMMER 49 55 (4.25) R TRO-ETH 5.

vV — 2 g Edm
am =\ TwW, (4.49)

45 TiE, 5 PDBRIIODVTORRLBERTRL TV ADTRI S VAV, — T, BRI EL
BEICEANRI P Sy LITWHEER- TS, COKERIZ. Q2RO FT, *AVEI LIzt oT
Eg A2 A TFHTEL L VI E2EDIRERIE LD TH 5 49,

BROY » N —FORKBYERE up, & RRIOELTES np; ¥ F 4.6 1SRT. BEEE T E 2
EBLZUBRORLFALTHLH, H4.6 Tk, ZHBHIIHTLREMER42 0BT +HVTEL
TVB. 7 roge =025 & LTRDATRME FRTR L, FRED ro, DEICKET 2586121,
Toyete =04 E LTROLFRMEZ BB TRL TV 5.1y, =04 & L TROAFHMEL, B FRHBE O
T53DT. NTT Kobe X JMA Kobe DG4 (@, AFD) (ZxIET 5.

4B WIRT LI, EHOWMENT A= (y, k) F—EDBHTIE, FUED up, 1y 3
LEB—EL R ). TOMBEM 1 BHEROTAML L7 M0 E—KT 5. T2, 1oy, O U
DTEEIZIIEHET L, WP OFEHEICEH T VB LE V. 2, 4 BEMEICBWT, ;m,e DI & »
T DFEEDIEE L TV B DI Mo IZ L o TRV ORI EDL Y, E,, BET 5710 TH 5.

pp; BEU np; OFFMER LB —ETHE0IH LT EROIEMEIE—ETIIR (550 THDY,
ANBREEIZ L > THIREMOKRE SEALNEHLTWE, LAl WFhotBikd 4.22) X2
BEOREGEANRY PLOEPKE 22 L) IMEELALL TV 20T, FUERBRI APHOTF

K41 WEH (BAHIT)

N L Ry, | w.C H EAFEFEM (sec)
; i | WiCmae| (m) [mEE %W AREART, 7T
2 ‘ 0.200 | 6.32 | 0.543 0.543 | 0.673
4 0.200 | 11.00 | 0.703 0.701 0.864
g 10 1400 e | 2020 | 0.986 0.980 1.164
12 0.133 | 29.40 | 1.403 1.390 1.650
F 42 ANSIHEESR)
RESERER | BOAINEAE (m/sec?)|
(sec) RS [EEWA | wRm 0
El Centro NS, 1940 537 |3.417 |3.849 | 7.160 | O |—-—
Taft EW, 1952 36.0 | 1759 | 3.368 6019 | & | —--—
Hachinohe EW, 1968 | 54.4 | 1.829 | 2.876 | 3.074 | (] |-
NTT Kobe NS, 1995 50.5 |3.307 | 3.856 | 2.194 | @ |-
JMA Kobe NS, 1995 | 300 |8.206 |3.223 5809 | & ———
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Sy » Vym (m/sec) | NTT Kobe NS

Hachinohe EW

Eq.(4.22)

-] El Centro NS
—| JMA Kobe NS

ot N Taft EW
g ; : : T,le(sec)
05 0.2 0.4 0.6 0.8 1.0 1.2
(a) BKEH
rSy, Vy, (m/sec) : :
v d"‘(g Seé . £q.(4.22)
3 ...(,,,. |‘...:,."...‘: N,..,

4 Hachinche EW

-1El Centro NS

NTT Kobe NS
TS Taft EW
| JMA Kobe NS

0 05 10 i5 2.0 5.5
(b) BREH

K45 Sy, Vi

BEMEOEH BRI TS,

R46ic&bl, up; \HRT, np OIGE[ITFHMEL KIBICBRZ2H0XZEBOLNL. Tl
RD2ODBHIZL S,

CABROTFUERICEDERE Y — 7 PELABDOTRLVH, up, DEEICHV S r gy, NEICI
EREMLHED .

Clp; W Vg, ERBIGREERSD B THEH, np i By, LEBEG, $abb, V,, O 25&E
HEEEHHDT, V,y, DIELDEIT np; OICBEEKRELRIISOE2 L LTHEHMLS, LT, |
4.6 T NMpi DIEBEEHF FEMEZIFIZKE C EM>TWADIZ, NTT Kobe ¥ AH L7 2,4 BE4 (@
EN) ®. Hachinohe # AZJL7: 8 @EM (OFN) 2 &THYH, INLHIO>WTIRFH* EEZ AL
¥ ANHDHo7-Z LEH45IIRLTVAS,

BRI HICEMEIIF H NS b —F T kv, $121E. El Centro # AN L7 12 BEE (O
D) Tid. 4518 Vg, BFHEICHV 1.65 m/sec BETH 205, —HOBT FRAMBELELS
IBEMEARNTVS, Thud, RETRELZFHES, SHBEOBEISECHNBERES A D
BUEEBLTVRWILIZEZ 40T, RENOOFTROBETHS. ZOBTH, up, IETFHRE
DK L2 EHE, np I FIMEORAK 14 15BEE > TV 3.

453 FEARGIIL : BitEEE &, OB

BABILIORLA L), EEMENIEODE IV, HIE60( S LOEBIREVDT, =~k
DFEHTTIE Vyp, 77165 misec E7% % & ) ISHIBIIREL WL 7. BB 10 CEEL TV A,

COBORMERGANEL £ £ 05,1, 20 3WIZEL SR ODT, 22Th, ¥ori— ROk
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€A EO.A . Npi
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dyN=12

Ma6 IEEME:TFHEOLE BHH]-BROEE)

BRZEfIfg Rp,; 3 1/400 & L, EHFRIZHML LT, HRERATIRT. 4712558, &
DIEI pp, DIBBHIZIIH TV EBL VY, np OEEEICIBVERERD. J0l)efmE
&Y. THEICESEOFHN2EZEMUL TS,

L2 L. &M@k 2EBMERBHMICES 2V TwANT, 4.7 (a) IRT Taft AJJEEOD
Lp; DIEEAE (AH) FTFIMEORK L4 BRENEEM->TH Y, & 4.7() 1277 JMA Kobe AN
B np; DIEEE (AH) RTFHENEKR1I6HEERLLE>TWV.

45.4 BRARGIIN : EHESErBLBRKT IE

S ITOENGEOY - RIEEFF I L 2R LT, TEFA0BERIELSBITHI I LR LT
53, EHBHORKEZELTVS, BOHE-LHMMIE, H4.8 27T &) % Trilinear B &
L. ERECIRERANERRAT 5 2 v 2B LTV 5410, ERoMBEe v ViiEeRBEL L, &
BRHAKA 15 b L ICHOEBEE— AV PRRELL.
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BEREN49 IIRT. FEOTFRATIE, EAEAORKIERL TVWLHDT, K49 IRLCTF
MEIK47 LRALLDTH B, W49 2H4.7 LRERNEDH D L)L, COBHFOL ) ICEH
FEOEFZWBRILIE. FoNN—ROEEIIZEALEEBL V.

455 BEHFGIIV . 2BOH - BFELVEH

AEE COMMBITIE, BBOWENT A= & —FL LIH, TOEHTIIHE YT A — ¥ HEE
RuDBHEETRT.

o= ROWHIRER A Rp,; (&, B4.10(a) i27F & 918, RERT 1/300, RTRT 1/600 &
L. BRAMICHESHIZZILT 2ELTWS, Thid, ¥UoN—FXEROBHIL>TERDY ~
N—FOWERENANIKEL LI L2EBLALLOTHS., T4, - BIEFAETH, 2FTHE
L7, Thid, SOSEFEICH L TERTHALEHLAGEXREELCLDNOTH D,

BISTOBATE I LA, S THOERGHOBRKEERL, ROFE -LKRBFRIIE 4.8 (ZRT
Trilinear ®, HOWH L v VidELEEEE L, HERFHHKIZ15 2 LTwD, FHORBN-Z Y
YHRECpg RAKTHFZ T 5,

~Story , -Story— .
10}------- T S |- RAECREERS 100 -®---0--4--A -0 q--t-A--
‘e od 1 A eio kb a
g el A gf-------- 14 OA -0 Ao
qug_'g___.rm,ezo.% ! Ok%—-rmk=0.25
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4 o%’? :<__.rm,¢=0.4 4 ! A‘!Q;’—J'rmk=o'4
H .‘ : A} F:
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(C)ki=2

M4.9 B FRMEDLE (HFH IO - EEEESRIRRT 528)

Cg=DsR(T,) (4.50)
WMEHMEE Dt 0.3, 0.4, 0.503Me L. EHRFHE, LRB-EOREAMNY
(Cp— P10 Cruae) Qro PIEHIT B L, RBORDEWHE— X2} M, IZE LTHEAERL, ZOf
Bio i B AN I eRE 1100 £ bk S IEE L, JOTY, BMEREAMICED B
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e Ds=04
e " Do =0.5
N
3N
ﬁ Wicmax :-\:-\ ------ ¢
[ ' ] + DS Rt ) ] : ki
0 1/600 1/300 0 020406081.0 0 10 20 30 40

(a) Rp, ; (b) ¥; Cproax ! Ds R, Q) k;
[4.10 HiE/s5 A—% (WG IV —ER Ok - #25% L)

ZOEERIIZFNFN 0.5 & LTEBHOMERIEIIHEL TV 5.(4.46) XD 1 REETHROGEA
WHAER L &1, BEEBOY -2 b ) EIRKT AL VIR, KX TRLEEBDOY >
N—ZHERTLRBEAGTH IO — A Y HFALE B1o Cpax 1ERD TV S,

1
W10 Cmax = 10 Cnax + 202 ( Cp = By Conax ) = 0.2 RA T) (4.51)
100
BEEBUSE, LERDEFEBHOBHOELY v 3-FROWHELTWwS, $4abb,
BiCrax @:=CpQ; = (Cp— P19 Crrax ) Q1o (4.52)

EB ORI ERBWNDK v, Crax/ Ds R, , ¥ 3= FOEIMEL £; $E 410 CRL T2, &

T2, Y- FOBERE, Fh Y KEVEATHS.

BATRERETE AN IR T. WTFNLOBHAOEEEIIHMLTY, up, 3 TBTKEL 2 AMEIHH D,
Npi LR TAEL 2AEIH»H A, FEMIIFDL ) 2EAM2 B ESATE Y, BEHEOFEYM
ZEEEUTEDE LTS,

T, Wa11 kbl HEMERE Ds e RE LFHOERBM AL RELT2EY. up, P&
FREFED—EHOREEL np 1 3/M S hoTVEH, Dg 2 RKELTHEBLBO np, 13K LTY
HIENEBENE. Thi, DsHFREVIZERLEBD M)A — L AXUVREA MG 2 R THIARY S
NELRB1DOTHY, BEEY - FFHOZETIE, EBDO M) H— LRVEES —EIZh D &
NCRET A LA WETHLIEEZRETHHOTH S,

4. 6 &3
IOBETH, F2 B TRELAKGICES T 2 REAS T 4 F — OFMRA, S OR R
HEARY T 5 ETHARTHE I EEWONIT 5 BRT, MR & > 75— (2 Bk 5 12 LE WP LT
ROFHEL, FLEOFMREMABUHTHEL.. 37, BRCERITERL K842 o & -
$oT SITRRLAFEC L 2 LEBUETALED TSR, BEL &> 5 — 28 1 5 B
& AWMU ERERO BIF BN A 52 52 L 2R L2

AL DFEIEE, B0 EREEUT 5 b OTRE <, MERECEHT 2 558 OEAEO T
BERELENT 2 DTHIDT, HEBATFMELBLAH6S RO LNS, HEEEFIEO
(3, RBOBIGIZIT D OHWFL T Y, BABHEI DT 1.4 I, RRLEIHEE s
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BUHENELIREYEBHELALZVDOTHL. IOIFNF—DOHEIEIT(WERIEIIBVTED
BERLLHEETHS [ABIFSTIHBANIANY - | OFEFE*HILTA L%, /58
BE LTEMEZIT L.

DTFis. SEOHEREERFHLTHL.

ELIETE, AT —-OHEORESHEZHEICETIREONTLMEBL. AR XOBENLE
E X TN A

Eo8d AROBRIBHELHSTH), HHBIFSTLHBAN AL T —OFFMICHTHL0T
HbH. TR SROEEHHNERLENEXROBTIES TR INIBEF{LHOBESES 2 Ho
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B EEI CITRELCHELL o THEEROBMKIE ) BHCHFSTIHEANZI LT —
DEBHFUTRETHL I EiE, BCEFMTERENHETTRIEL TV 5. COMBLERITI,
f& 4 @ Trilinear %> Ramberg-Osgood B DHHE - EHRAFKEE b OREZMRIIToTE), TOHET
RELLEBIIFSTHIHBANIANXF —OFHiED.  Polylinear ROME - LEHRMFEE b oW
BRICELFETEZLIDTHL I EEHLMIZL TV S,

BUGEEIEE AR PV ERVWIBBILFS T ARBANI AN F — MR, FH 12 Bk
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