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2 FEMBIEALTEIZ LS QB

2.1 XL ®HIC

EAFRIEALIEIL, 2000 AT S A7 BRI J1EHR 2V OFRERHIARILIC 72 5 70 &L FRANE OVEREI ERY
DM ERFHEEL T2 9 A THERFETH D,

SN EATARIAIEIC L0 | HEBPEINE T DS O B ) & B OBREZ RO T\ 5 22, Fi-,
P, REEPINTIERRPEIRT DL ED 1Y A 7 VD)X —(ZFH LT, EIT RSB
G2 508w et U, TR 2 LSRR R 2 md & & b, FMEE (FEES) o KON
TN LD == AN LT AUE, EIC RN e > THISEIZ I EEZN RN 2 & W 08T
LTWa,

—HTINHOWETIE, e S L < IIMATHY e FIEIC K D HURISEFHE ORI T 2 b D2 %
<. BAEOEET DB PEIEEICE D 1E EOHMBINEE Y 2% T ek Ot EERE O IR AR T 5 &
WO BLETIL, BMEORMDEH 5,

REE T, FMARAEICEE D & | B O MRS E R AT E B & ISEETE O BRI b | FAENCFELE
THEMPEIEICE DT EOMEISE 22 T2, 2 < OB EE —EFEKIC BT &L 2 25%m)E
WMenZ & amLic, £z, BEUSEANT MVOBRB I, =X F—DHEWIT LY | HWE—E
TEIRICE T B ON— A TR & HBRICE OBIMRRZEH Lz, ZoBREMNG . BRIV IG5 CTH
TE S A D REIER 7 DN BE) O M EVERERHM I 5 2 5 B2 R 5 1T T X 20 E MU B e,
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2.2 W EAmE

LR, A, RSO 2229 TH L 272 K 51, HEMERET 28Y ik, IEEIRE A7 b
ZKHET B EM E LTt INEREOEME M A HW5 Z &, TR & OREE N B WISEFHn2 T
&%, BAEICBIT 2BUTEHED —>Th HBRAM A FHEE 29T, WM it RN RO %
A, INEEISE AT MUCHIET 2B E L THOW LN TS,

SCHR 29 2NTIR SN TN D K DI, WEI7RIN 53401 KX D RRANIE R ° B TE F 5 458 D AKVEZENL A
LIRDOFT— R "MUZHEIT 5 AT L2 BEEWIL Fig. 221, 222 1" T L5701 BHE
RITHER TE D, Fig. 221, 222173 K972 1 HHEEROEMEW Tel%, B4 D MR ISZ R O S|
PEKe EHER 1 HHEROERE BEHOAIHEE) MiZ AV TR2)XTHEZ LD 2D, KHERICE
SN Ke 12, JREENL 6, HAMINZ Q LT 5L, 222X THZLND Z EnD, KHEREOR
DEAE Te 13(2.23) X TH A BND, 72, Q& My g THRELLIELDER—AT TR Cs LT 5
& RN E R OB EAE ] & N — 2 T RE, HUERISE AT OBRRAILQ2.24)XTEHEX HiLD 29,
ZZTC, gIFEINMEETH D,

T.=2 2.2.1
e 7 K, ( )
Q

Ke=2 (2.2.2)
M. -

T, =27 Mu 0 (2.2.3)

Q

T, =27 |2 (2.2.4)

Cg-0

Te : @HOFMEI() M BEMOFRERE(Kg)  Ke : HIFRISERFOFEAMAIM:(KN/m)
Q: HIEBISERFOY /M IKKN) o HUEREELE (M)  Cs: N—AT TR
g : FEJIIMEEE(=9.8m/s?)
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Fig. 2.2.1 Single degree of freedom system

Base shear coefficient

yield u response

Ce oo ______

Ko : ElpgtiC stiffness

Ke : Equivalent stiffness 'deformation

dy : Yield deformation o=u * dy

Fig. 2.2.2 Hysteresis model
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Fig.2.2.2 T/r9 & 9 258 @nitd MR D18 S0 N 2 8 L7256  AIIIE Ko & SEmE Ke 1. (2.2.5),
(226); TR END, 225)ABLVN226)= LV, FIHIHINE Ko & F MM Ke 13(2.2.7) D BRI H i

Do

C

Koy =—& (2.2.5)
5)’
C C

Ke=—2=—8 (2.2.6)
6 u-oy

Ko = 1+ K, (2.2.7)

(2.20):0& (2.2.7)A LV | IR OFME L Te X, FIHIRIME Ko & & OFME & My, PR 1 2 H
WT, (228 NTHETZ L b TE D, WE EHIMONEELIEE AT /L ORI 0O S 85 11 b e
Bl S 720, A OMONT & W —TE R DR LIS E AT S v OAEITEMER O IR S
THIENDND,

M, -
T, =27 |—u# (2.2.8)

F 7o PR To 13, #WIIAINE Ko & MO AVEE M 2 VTR TERIND, (2.2.8) & (2.2.9)
XL, A To & SAHE M Te 121X Q.210)XOBRNRH D, D7, MER G ELE D M 2 L
S H O, FEMEMNCIES < b O T, THEMERFEGREIZ B T 2 &Y O BN TR OISR O
FERNET D,

[M
To=2r |4 (2.2.9)
Ko

To =i Tp (2.2.10)
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ZAVE TIFSERHBIER O 5 R E O CTEME B OMRF A Lz, $0F 7 L— 2D X 95 72,
RA Y =T HRNGREWE TE RO RIS L CI#E A TRETH A 9,

— 5T, Bpar s ) — NERMOE TR, — R Fig. 223 RSN LR MY V=7
BICTRBIND, ZOET VL, BT FRREESM IR A ORGSR O JBIEFHE 2 KRBT 5720, T OO
EMITRERITHEYE T 5 2 SOHiuEz A L, FIRvEOsER (~6) &, 227 U — FOUOUHEIFUIC X
DM T EI (0c~dy) &, B ORRRE OfEE (6,~) IRV SND, 22T, Qy IXFERATE,
Qe IFOVEINATE, Ky ILFRIRIRF O ZEMhRIINE 2 23,

FES . HFRRIRAEAM O T REET L E LTAS VSN TS DX, D-Tri €7 /L 270, ®H
ETIL 2R EThH D 29,

Shear force
Ko < Kyoou response
Q _______;} ___________________ A
Q|- i i
j Ke i deformation
5(; . C|aCk éy 5:/1 ° 5y

deformation

Fig. 2.2.3 Hysteresis model
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Fig. 223 DX 572 bV U =T ROE L HFEOL A SAE M Te & MR To12(2.2.11), (2.2.12)X
TRINDZ ENG, HEER To & SMEH T 12k, Q.2.13)XOBMEN G LN D, 7ok, 3k 2100 21D
TIEL BERARIC IS T 2 A Ky & FIIIE Ko t2ix, 2.2.19XDBRAH 5 & S TWD,

M -M
T, =27 |—Y =27 A0 (2.2.11)
Ke Ky

M
To =27 |—% (2.2.12)
Ko
T, = Ko g - £ Ko o (2.2.13)
K K
e y

K, =04~0.25- K (2.2.14)
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Fio, R 2T, N U =T RO IR A S M N A Y = T AU SRR E T D 2 L DR
a3 Tnd (Fig, 2.2.4 2f), ZOFIETIE, R 22D X0 | EMoIHIRINE Ko IZPTHIRIE Ko 0.6~
0.4 5L 720 SEHHNZ 051535 &, PR oo & AR Tol2i3d3 X2 (2.2.15) RO B%RA &
HIEWRENTND, SHIT, Y U=THITORBRRE 6 1T 2R 1 1%, Sz g ) =7
WIEIFEEDOBIR AU T2 AT OWMERD 1/212725 2 L b | BB 4 V2 % U 72 <5411 & 1
& BRSZENLT R D RFRIER u ik LT 2 (5O SAFFAMEMER & W5 Z & CREERE RS A
HHLGLZ LR ELRENTND,

AREOBRNL, EILIREICERR S R T 2R THH03, AFETIEEG 27 U — N &Y & %
GHLLTWAZEND, B 3 BRI HMER— R TR, Bt (k45 2 &2 X 5@ 0%
W52 % ERIIEE LI WEAITIE, AEIONEEZSEZIZI N,

aTo=2Tg (2.2.15)
Shear force
Ko Cefo < Ky u  response
Q oo N A A

Qc

ideformation

5:# ‘ éy

. NP

)
o
Q
(Y]
o
~
Y
<

deformation

Fig. 2.2.4 Hysteresis model
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2.3 EYOI-E R

YO HTERIG A E A R ITHUERSEEN 6 EBMOANE S He Z W TRINNTHREIND Z &
N6, (224)RFRIDQNUICEETE S, 232N LV | MEFFHIBWTEHERZ 747 VT LR DIHE
EIAIE, FMEH O 2 e @YD= THREBUTHBI L, @ OA 6 S IG5 2 LA
éo

R=_2 2.3.1
H, (23.1)
T, ) Cg-
R= (_ej 89 (2.3.2)
2w He

R : HERISELIEA(ad)  He : DA W0m S (m)

PRI A FHEIC VT, IR K BEEMITHER T 28 Sa 1%, Fig.2.3.1, 232 IZRT X912, fi#
TR EAE EONMBHEISE AT FL Spo (I 5%ICFHYST2) &6 L1, BEYOHBICE RO
AR Te s KON HIARIZ X 2 INEEEE O MR R G %2 B8 L CTHHT 5 29,

0
Response Acceleration
__%Q(', \\I Mu
He l

| Sa -------o---- I~

'R Gs : Ground amplification
Surface layer

G
’ Acceleration response spectrum
at engineering bkdrock
Engineering bedrock
Te Period
Fig. 2.3.1 Earthquake transmission Fig. 2.3.2 Response spectrum
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Fig. 2.3.3 12, PR DFIHEOMREE THE SN TWDIEEIRE ALY RV Sy 2 nd 20, IR
AT MV S, MR TR RT3 1T DRSS AT R L Sy & IR IAIELRER Gs 2 FH VT (2.3.3)
XCTREIND, BRAMFHE CIE, BB L RS 3 FikE (55—, 55 fE, 5 =Ff) ([0
S, HUARFE I - AR IR ER AL Gs D) O EATE M Te & DIEDOBMRI R 5 Z LD | INEELIE A
R MV S DfED B B,

BRSME 77 3R OREHIE THE STV D IR IGE A7 VL, B MEic LY 3 FEOHE
BUCHFAI DD, 205 HINHE—E ik & — ERE OB & 72 DA (MR FEAIC Ta, To, Ts &
FiT D) % Tab. 2311377, (2.3.2)3 &, Tab. 2.3.1 kv, HsfE — & fEg & — SR o8 R & 72
LN BT 5= AT TRE Ce=0.3 DEM D, H¥hm S & EMETE A DREMRZ Tab. 2.3.2 127RT, I
M OFTFR LI D IRRERA R S0 FRE L L2856, & Mk o VRS TEYDAMIAERC XE
E—EHEBICBR TS0 bnd, ZOZLnb, —EOEBREZATLEMPEICEDIZEDOIE
DAELLEE, FEAEORYITHEE —EHEBIZB L WD EF X D,

Sa =S40 - Gs (2.3.3)

Sa(m/s?) Site class 1

/ Site class 2

Site class 3

0 T1 T T3 Te(s)

Fig. 2.3.3 Acceleration response spectrum
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Table2.3.1 Boundary Period of Response Spectrum

Boundary period (s)
T 0.576
T, 0.864
Ts 1.152

Table2.3.2 Relationship of Building Height and Drift Angle
in case of the Base Shear Coefficient Cg=0.3

Site class | Site class 1 | Site class 2 | Site class 3
Boundary | & 5765 | T,=0.864s | T5=1.152s
period
H.=3m 1/121 1/54 1/30
He.=6m 1/243 1/108 1/61
H.=9m 1/364 1/162 1/91
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2.4 EE—EHRICR T 5 EM ORI LA

Fig. 2.4.112, ZMRAMMEIZ L 0 INET 2RO E L EROBREZ T, Fig. 241 DL D INET 28
DNRFEISE AT I Sq, BEEIRE AT h L Sy BALGE AR ML Sqlid, Bz (2.4.1)~(2.4.3)
KOBERERH 5 22, 241)~43)XLV, 4HAXNELND, EE—EFEBICB O T Ve B —E &
RHZ LMD, N=ATUTRE Cs L B DI KISELENL Snax DFEIZ—E L 2D EDOND, 12721,
BT 5(2.4.9RUTRTHY | Vinad [THIRIC K DIRBAREL Fn IS BEZT 2720, Fn ORER—TE LB
Z6NDHANTOREA L5,

Sg = Omax (2.4.1)
S, =Sy Vi (2.4.2)
Sa=w*-Sq=w-S, ~ gy =Cg - 9 (2.4.3)
V.2
Cg Omax = —— = 7 (2.4.4)
g

Omax : BVIDIRKISELNL  Vmax - BUIORKNICEEE  amax : WO HRARISE NI

B

(5max, v=0, amax)
Qmax --------------------------
(:(XmaxM :CBW)

5max

A
(5=0, Vmax, a=0)

Fig. 2.4.1 Q-0 relationship
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— 57440 0X, UTOE =R VX —MRBEN G HFHET L2 ENTE S, Fig 241 O A RIZ
BT BB XL —E & B AICEBIT HET R F—E 1X(245), (246)X LD,

1w 2
E==.—-.V 2.4.5
k 2 g max ( )
1
pE = E-CB ‘W - Spax (2.4.6)
E A ROEFHT=RLF— E:BROMEZXLEF— W EHYOHEE

ZIZT, mRIERA (BB e mRKEER) -B (RKEER : dEEr) MTAZRLF—L{H
B X —PNELW, 7D E=E &T5HL, TV QRANROBEZENEOND, 2O EbE,
W —EEIRIC I T 28I, BER— AT TIRERE RRICEETORER—E L0 9 BRBA S LD,

72, %k 5249 UTTRT Y | Vina (TN K DARBIREL Fr (TBEZ 2T D728, Fn DRZEN
—RELEZLNDHENTOEN &5,

= (2.4.4)
g
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Bﬂﬁrﬁﬁﬁ%“ IZIBUNT, AT AR O HREE S 227 S VO Sea 12247 TEZ BN D, £

TR R ESR O NN LR E AT RV Soa & MRFLC LRI EAE DR PEIEE AR b Sov IZIEELIAY
_(2.4.8)£t0> B2 & 5, (2.4.8)7 U2 (2.4.7) DML —E w2 A L7 5E . Sov DfEIE 0.815(m/sec) & 72

D

RSV T EH R AR T 2R 2 AV 5 & HE—EEIRIC BT 5B O MRS B R X(2.4.9) X TEH 2
55, (244)RU2RAYRERAT S Z L T, ﬁ@Ei TEEIR T OB DRI L A O AR 2 KT
(24100 AP ELND, (24.10) 0K 0 | WE—EEBIZ IS T 2 B O MEER— A T LRENT HsRE Z,
AR HEEAR AR Gs F5 &L OMIBIAREL Fr D 2 3R _J:WJ L. B EFR LS D e R Smax (LB 5 Z & 23
DD,

3.2+30T, (T, <0.16)

Soa =18 (016 <T, <0.64) (m/s?) (2.4.7)
5.12/T, (0.64 <T,)
Te
Sov =—-=Spa (M/S) (2.4.8)
2r
Vipax =Z -Gg - Soy -, =0.815-Z -G -, (m/s) (2.4.9)

0.0678 -2%-G2 - F,?

Cg = (2.4.10)

5max

Soa : MR ZEHYEAE DIMEFEIGE AT B BRI LSRR AR DS AT B
Z: MRS Gs: HUBRMABEMREL P FE’/&W&/@Z%?&
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2.0 E£&0

ARFETIL, PEREBUERL DM EHETE T b 2 IR 5 R ORRPERIRILIC & 722 > T 5 F i LA
(ZHEDE D ENTELET 2B O HIFRIGE R OMENERED FER & | FRBEAVBLA ) S LTz, LU I
oMz LHd,

O  FlBALEIC IS S | RSB RO FM S 2 O TR O MRS E LA et o & —
EDOERRZRAT DBUIEDO HAROHRBEY DIZ & A LR, BEICEDIZEOEREZ T 2R D
SR S At ) 1 0% 0o P — T R R

@  HEHEERSE 2T MLV DORURI D, SEAN— R TR Cp & B RIEZNT 68 38 L O KIS
FE Vinax \ZATEL T OBRDE O 5, ZORAIE, FAhIM: CTISE T 2 @4 0O = 0 F—IrAFRI O BLR
MH BB T LN TED, 7272 U Vina HIIEIC X D AREERE Fn IC AT 5720, Fn O
N—EELZEZONDHPANTOMEM & T 5,

Vinax” . ..
Cg *Omax = =R

® IRAFHFFICIES PER—X TR Co R FRTREND, TORICL Y, BRI
RN OGN 700 57 5 WBIVE 5\ CBRC% B,

0077827 -G’
Ry-u-H
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3 BUTHAMEORE

3.1 XU ®HIZ

BUfE, AAROHREEMIL, %< DA 1981 FITHifT S 7o RA ACEN /1 5HE 355 S GG
Sd, BRAEAERDFFEIX, SEELEICE SV EBUE S o filgita i Z 0, IREVRHELREL RITIN X,
Newmark O = /L ¥ ——E Q|72 SNZEADWTERY) O PN 8 2 5 8 T 2 MG R LR D, <0, JEE Al
TGIAAREL Ain B OMFRISE KT D RIETE S 2B T DIRIREL Fo 72 &, HIE 2R £ T OB E
DENEIED L, B OLZ M EHRT DT OITBUE Sz, Loy Led DERAACEM /13RI, HiZE Ry
OVEREZ EICHE L= b o Tid/e <, £ 50 30 LI L2 R -BROMmAZHE X 5 &, ZOME
PERERHIICIZ S DR 2 METORM L H 5,

FEHEFTT IS, RAARE A FHE OINEE —E R CIIHEOMRZ RE WMV BEE TN Z &R0,
OIS ERREI SN D 2 &0 bl E —EFEBIZ W T b MRS E R O @) ORI K 5
JEOEALR BRI N TV W & MR EIC 72 2 Ul iER 42 3 FICIREL THBELTWL 2 &
D, PRA KM IR R & BRI IR R OB N RE R AR A A UL BRERDH LW LML
T3 32,

LL7Z s, ERESCHR T, @Y OMERG 4T 2RICBE L ROBREO H 6, BRI & BRI X
2 IRBAR B LISN DLRENC DWW T, B OMIEMERRIC S 2 5 B L EEMICIERET 2128 > T,
ZAVTSCER 3TN T, HUBWRE Z 2 1 & U OB AR Lz 2 &0, REHAE DN EERE A
AR PZIHEED FIREFHIA AR L2 2 IR T 5, MR E LT, HUEEMRE G OoHR L Z 23
Y OMPEMERRIC G 2 2 2B L CH B S Tunny,

T ZTAE T, BRI S MM OMO, MlldREk Z, F JOHEEIEEGRE G, 25, I — &
WH U< I —EEICB W T, B OMEMEREIC 5 2 2 B W TR %, 70, dRErask
Dy &ISENRIERI Fy DBFR E 0 | BRAACE I FHR & BRIV MR A2 e U, BUATEYE, FRIRA K
Mt IEHRE OFREIZ OV THRETT 5, &5I12, BARTIEEIC 3 MEHOMRRIC X > CTHE S5 HRHE g
FITOWT, BRI /A ORERIEOKERUE & b Ik L 24 P& a3 5,
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3.2 PRAKFM DGR OMEN—Z TR

BUR DR EIC I 1T 2 FUREEM DL < 1T, A ACEM I FHRICES W THEIERGI SN D, ZOFHEE
Tix@2.D)RUC L @M O A T % VT, Fig. 3.2.1 B8 X UG.2.2) KO REVF R A KD, Z Of
Zxt U CHEEMREZ MRAET 5, 2 2 C T X@EEY O OE T OHMARFER IS UC, Table 3.2.1 12XV
EFE D, B, FHHED T2 T, FE_MEHED T.2 T, H RO T.% T, L Kild 5.

T =H(0.02+0.01xx) (s) (3.2.1)

H : )15 & (m)
o KEEIIHBFETHLEDOEm S DEFID HIZKT 5

1 (T<T.)
T 2
Ry = 1_0'2(ﬁ_ ] (Te <T <2T¢) (3.2.2)
1.6T
- c (2T, <T)

Fig. 3.2.2 (@& & LM OMMEEM OBIREZ R, HAROEY DL L5 MRS L <135 =
Mg CHER SN TRY, Siar 7 ) — MEFRBEYOIFE A S R=1 OFEIRTHREFIND Z LD
D5, ZOTORAARFMAFFEIZB N TIE, PMREREY 2t g & Lca . g o 80 M
FE—EREIIC I T D R ORI, 5 LIZE A EZE IR (R=1.0), 2D Z LTz, TRErMELR
& Foml, BEEEAMIIREE CR1.0, BEAWOAMREE A=1.0 & L1256, (AR FHR O
B =2 TR C1E(3.2.3) A TR 1D,

[PRAKFEMm AR5

Cg =Z D, (32.3)
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Table3.2.1

Vibration characteristic coefficient R;

Fig.3.2.2

1.2
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Building height (m)

Boundary Period of Vibration Characteristic Coefficient

Boundary period (s)

T, 04
Ty’ 0.6
Ty’ 0.8
T, 1T, T3’ Site class 3

60
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30
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Site class 2

Site class 1

0.5 1 1.5 2 2.5 3
Elastic period of building (s)

Fig.3.2.1 Vibration characteristic coefficient

1F0.02H]

 T=0103H

e

|~
1)’ 1’ I3’

0.2 0.4 0.6 0.8 1 1.2

Elastic period of buildings (s)

Relationship between building height and elastic period of buildings
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3.3 [ERRMEHEOMLER— 2 TR

BRI 77558 OB — E IR BT IS E Rl E L OR L722.4.1000%, 33.D)X0BFREA L,
STHR 3D L RIERIC. ARVE & M/M=0.82, XFE St H/H=0.715 2 A5 & (332)Jt<k7i,e>§> k.

(3.3.2)= T 55 FlHAR OO ) B — E S C O R IAIEAR 2L G=2.025 Z AL, Z=1 & L7236, ST 320
(15REFE R E2 D,
Smax =Ry - 4+ Hy (3.3.1)

0.0778-22.G4% - F,?

CB:
Ry -u-H

(3.3.2)

Ry MERESTE S, H, A & (m)

SCHER D3I LY RS EHE TV %héﬁf&?ﬁzﬁiﬁz FilX(3.3.3)=0 BEEH 1 13G34HATHEZ LN
Do SCHRIDDTIE, EffE a7 U— FOMEPEINHER SN TODEHE (=025) . RAAE
BCHW O D SRR S D, & | Bﬁﬁmﬁﬁﬁfﬁﬁb\%hé{&@zfﬁk Fy O, Tab.3.3.1, Fig.3.3.1
DOERERH D Z E DRI INNT WD, 7RB IR 323D TIIEY) L EHM OBMRITE LW ERE L, k3D X
D Dy LM OBMERZED, (333)A LY DATKIET D Fy OfEZ RO TS, 7l HEFHELRE D,
B L TR, SR 3D TIE= R F—— ] & BRI TREDBH SN T\ 5 — 5T, EBRITITHE,
B, WABEOEMEEL L COMBNC LY B TRESNZEIMEA ST, BARICER S PR
JE Y OMEMERE D IR & | BB RS EE SN LB OMPEM RO ZR A R T2DIZ, K
MMCHLERERUTTRENT DVEICESEHMF Lz, Tab.33.1 £V, Dy=FZOBBRERHWD &, (3.3.2):k
(335X TEREND,

15

P = o (3.3.3)
1
h= {1— ﬁ} +0.05 (3.3.4)
[R5 AR o #E ]
2 . 2 .
c, - 0.0778-2%.G¢% - D, -

Ry'/,l'Ht
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Reduction factor

Table3.3.1 Value of Ds and F3-2

L 2 3 4
Ds 04 0.35 03

Fr 0.672 0.587 0.545
F o2 0.452 0.344 0.298

1.2

2.5 3

Plastic ratio

3.5 4

Fig.3.3.2 Relationship between Ds and F*2
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3.4 BUTHYEIC L D MBER—A VT HRED I

BY) DOEREFAIIERER] Z S IZIFFE—EThH a2 5FE 2D E, B2)BLUVB3.5NLD, &
AACEMFHE & BRI GHHR CREF SN2 < OBMITIE, LTOERDNH D Z Li3bind,

ORS AFHRIZRB W TIE, RN REL 2251FE (SHMBEYMNPEL 2 DI1EE), MEX—R 7%
BOMEN/NEL 2B, RAMMHFETIZZ DO Z ERRMENTVARY, ZD7=H, RN KE L
7% & RAAFEMm IR & ol U TR IEHR O BES— 2 U TREN NS e b,

QRAM AR RIS Tid, HEREIEAE G IIMNER— 2 TR 2 | THEL 52 508, A KT
M I HE CIX R S 555030,

@R HEHEIC IV TIE, HUBAREL Z 1ZSBEAN— 2 TARIIT 2 TR % 5.2 573, 1A A
FHAEICBVWTIT I #FCTEEEH2 D,

PRA KA ) DTSR — R 2 TAREL Cp'(3.2.3)2 & BRI I FHE DB — 2 2 T ARE Cp (3.3.5) Dtk
Z(3.4.0)UTRT, HUIBEREAY 1| R DM <o, B HIMEIRE T 56121, BRAMIGHHE O 50304
BEN— 2 TR /NS B L, —F THESHEIRIRED K & WA IR ) G HE Tl ZE_— 2
VTR ERES BT AN S DL Z LD, REME EONEE AT MRE-— (Z & G &
) & L7GE 0, ERRoMMERIZ L 2 2R OME% Fig. 3.4.1 ICBURT 5, BRAM I FHE I3y
MRS U ClE — BRI B 0y, IEE AT MAVDER/NEL R0 | BER—ZAT THEE L /NS
KRDZENDMND,

C, 00778-Z-G,

, (3.4.1)
Csq Ry -u-H,
Cs
Reduction by D;
Reduction by
building period extension
(CRLLCC)
Cp’ v
""""" ! Reduction by F;’ =Dj
S A __ y
(CRLSR) | i T
To Te

CLLCC: Calculation of Lateral Load Carrying Capacity
CRLSR: Calculation of Response and Limit Strength Rough

Fig.3.4.1 Concept of the base shear coefficient
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W WM ER G I L0 B SN D M= R TR D7 8 % E B RET 5, STk 32T,
BIZRHIIZ Z=1.0, 25 2 R, R=1/150 & L7cHE. BER—ZX T TILFig. 342 DX 912720 @
S, BPEROMEIC Lo T, WEHREORRICKRERENEL D Z LRRESNTVD,

FRETCITEM OREIERFEIC LV EE SREER FICE B LA ST b, 22T, BYoLHlc
£V EE DHEER AT o o HUIBERE & HARHIEARE 2 FRIE & L T, (3.4.1) & 0 B S 5 RS /1515
DB —Z 2 T RH Cp & RN SIFHR D MFEANR— R TAREL Cp DI Cp/ Cp % 7 L T2 H D)3 Table
341~343 ThHD, 2 METZHEELI-EYE S 6m THE, FEAEDEET C M Cs L0 /hEL %,
Ko, HEEINE < | HIBIREDARE WIEE, C/Ce i REL D, 2D Enb, MR R E WV
Mk ORI HAR I SIS D . AR KR DRI S & B EF S IR B A X, IR I FH RIS S &
REFSNTCEM LD LML= 2 TRED N SUVMETD 8 5,5 BT Thd 2 8WE S 15m Tl
H— R T Co/ Cp' 7% 0.20~0.57 &, IRAKFMIIFHRDOUBEN—ZA T RBNKREL 2D, —FHT
o R 7 CHUE RN R < 72 B EIRAMM IFH R OMER— AU TR DO T NREL 2D, BEE S
30m TIE, 1EE A EDBE THRAKFEMAFHEIC L D HEESN— 2 TR, RAMFE & i LT
KIEIZRELS 2D Z D05,

LLEE D BOSIHIGIFIZ K > THMPERGHEERICRE SN D MNEN— A TREIIRE A7
0. BRI A RHE &l U CRRA AR AR, MR s K& < MU o B i Eo KB 8
DTSR — AT TR A /N S UVMEIS . HEdARE A/ & < R JE 1 o0 0 Hils b oD i g ) 0 R — R
T ARECE R E VMBI 203 5.

1.2
H=60m Site class 2
L kv —8C| LCC(H,=48m)
t— —
Ht=30m l---"CLLCC(Ht—GOm)
0.8 H=20m | — CRLSR(R=1/150)
' H=10m

Demand base shear coefficient Cp

1 1.5 2 2.5 3 3.5 4

Plastic ratio u

CLLCC: Calculation of Lateral Load Carrying Capacity
CRLSR: Calculation of Response and Limit Strength Rough

Fig.3.4.2 Demand base shear coefficient 3-2)
e ————
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Table 3.4.1

Value of Cg/ Cg'(H=6m, R,=1/120)

(a) u=2 (b) =4
Ground amplification factor Ground amplification factor
Site class 1| Site class 2 | Site class 3 Site class 1| Site class 2 | Site class 3
1.35 2.025 2.7 1.35 2.025 2.7
1 0.71 1.60 2.84 1 1.42 3.19 5.67
7 0.9 0.64 1.44 2.55 0.9 1.28 2.87 5.10
0.8 0.57 1.28 2.27 0.8 1.13 2.55 4.54
0.7 0.50 1.12 1.99 0.7 0.99 2.23 3.97
Table 3.4.2 Value of Cg/ Cg'(H=15m, R,=1/120)
(a) u=2 (b) p=4
Ground amplification factor Ground amplification factor
Site class 1| Site class 2 | Site class 3 Site class 1| Site class 2 | Site class 3
1.35 2.025 2.7 1.35 2.025 2.7
1 0.28 0.64 1.13 1 0.57 1.28 2.27
7 0.9 0.26 0.57 1.02 0.9 0.51 1.15 2.04
0.8 0.23 0.51 0.91 0.8 0.45 1.02 1.81
0.7 0.20 0.45 0.79 0.7 0.40 0.89 1.59
Table 3.4.3 Value of Cg/ Cg'(H=30m, R,=1/120)
(a) =2 (b) =4
Ground amplification factor Ground amplification factor
Site class 1| Site class 2 | Site class 3 Site class 1| Site class 2 | Site class 3
1.35 2.025 2.7 1.35 2.025 2.7
1 0.14 0.32 0.57 1 0.28 0.64 1.13
7 0.9 0.13 0.29 0.51 0.9 0.26 0.57 1.02
0.8 0.11 0.26 0.45 0.8 0.23 0.51 0.91
0.7 0.10 0.22 0.40 0.7 0.20 0.45 0.79

40




3.5 AJJHUEEhO R E ST 2 et

B DB — AT 1%, HIBRET b b ATHEBIORE I Lo TRESER D, 2 2 TR
FRED TR MERRIC 5 2. D 3BT DV TR D,

BT IR C W T HIUBAR SIS Fig. 3.5.1 1IR3 0 | Il 2 1ZVHHRCIE 0.7, ALHRE < E 50U o—
HEHIRAE I 0.8, HAYEMISC T E - THEMG O—F Tl 0.9 EEDH HILTN S 3,

-~
A
I
A\ "
p
s &
V= O
A -
VSt
_— s R
1553
J 1117
(o~ w1
S+
E
17
-
v
’ . | A
¢ S Y
* +
=i
i o)
s o

L)
P o ]
g N

Fig.3.5.1 Zone coefficient 3-)
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RTER O 0 | A KM A FHE TIEE.2.3) K V| Cp TR 5k Z 1232 — 5 ¢, R AIFHHED
BN — 23 TARE i(3 35) k0, Zo 2 FTHHIT D, BlZIE 72=0.8 DHIKTIX, BHOHFRLIED
BN —E LT 5L, WE—EHEBIC BT EYDORN— 2 TIRET Z=1 Ol & T, A2kD 0.8 5T
72 0645 TRV icir s,

Tab.3.5.1 I21%, WEEZ—E L LTEHEAIT, Z - Cp D) TG SN, Z=1 fhDOHE @mv\ﬁé
NI a OB OMEM R EZ R T, IEHE—EEKCIX =2 &L L THE LIEARICEO 572012131 —
2 DMANARREHEINDN, HE—EHEKIZBT 2568121, Z=2 & LT*Eusz:Z—UF/ XL,
(335U (/22 R ERMEL 72D,

HSARENC DWW TIE, BUTRERYEDE & OFRBINED B TR 302 R ST BEEIZ 60 4FLLEA#%
Tk, HEAREOLENMEIZET Digm e 37, MR O E @&%%ﬁ%fréb}%%%é WE EThD
DOFFERLTR % f8E 724250 L U it ERMERERN I AT D BRI 1E, BUTHRAEIC X é@%ﬂ@%@%zﬁ%
) OB R & HORR T o BRI 2 B R L 2 T Ui, ZIK’E“’ﬁT“m L&) RiGHE RN ER L ki
BRI X DR D Z LICHETINERD D,

Table3.5.1 Seismic Performance of Buildings When Z=1 Grade Seismic Motion
Input to Buildings Designed With Z - Cg Strength

7 The constant acceleration | The constant velocity
region of CLLCC orCRLSR region of CRLSR

1 - -

09 Strength insufficient to Deformation increase
' 0.1 * Csg 23%

08 Strength insufficient to Deformation increase
' 02 *Cs 56%

07 Strength insufficient to Deformation increase
' 03 *Csg 104%

CLLCC: Calculation of Lateral Load Carrying Capacity
CRLSR: Calculation of Response and Limit Strength Rough
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3.6 HURIEAWEGRER(CBE Y D M

HARHIEAR B ODAEIC DWW T, IRFUN AR R O R TIT, IEE —EFERTIE 1.5 LHAESATY

—J5 . BB O K 5 I AAEERIRIE & A E OB HEE — EREIBICAAE L, & 056 R EIEGR L
RS D EH R O E T Tab. 3.6.1 O G DL HICREINTEY, TD2 FTEYOLER—R
TREICHEEZ G 2%, 20D, BYOEARB OB Z S OENI L) BMRETIGEART LD
TN R D L Gy PR —A T TR G 2 520X Go?lGa (=Go1.5)E 700 | BEREAHIO R\ Hl
AR CITFFIC B R E U,

Table3.6.1  Ground Amplification Factor

Gsyv G215
Site class 1 1.35 1.215
Site class 2 2.025 2.734
Site class 3 2.7 4.86

F RS I FHREIC I 1T 2 MR IR AR S G, DR LT, H%%’iﬂié:**%ﬁ%@ 2HEPBES TS >
Dy SCHR 3O TR DR EICIE S W TG SN2 o i, BEEIC X WV REI sz b o L RRIEIC
LVBEISNIZbDNRDH D Z ENPRSNTWVDN, G ﬁﬁ%x’%ﬁ&%%@%m% CHZ DB OV TR
RSN TV awy, FEHE 03 REER LORBRIEICES OSEFHEXEZ R L TWH 8, G RHENE
Y OREEY)Z G 2 DB OV TR EDEME T L L R 2 E L2 BRI RAIC L EF > T D
Z ZTCARR TR, BABBRE 2 LT, BREEKRIEDMOZERZ LV HRNOERNITIRT Z &
T, GRHEENEYOWIEN G 2 52 B2 T %,
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AR I REREICRBIT D TR AR O B ENLE A AR IR RIC G- 2 5 BB OV TRET L TV 5728,
SCHR 32BN T, BRI & OVR SITIE T AR E OB A MR imA 5 20m 25502752 &
0, RIMEDHIEE1T S fafn g 2 MR m S 20m FEELE L LTWD 2 LD, R CIEplRmicE
JEHAR A R X 20m OB L RET D L. (3.6.1), (3.6.2)73DE V| Table3.6.2 |29 AR & Mk D
H AW EE OBRN R LN D, e, T, IZREHEO—KABEW, H 3OS EOREIE (KiHT
I3 20m OHJEHR & L7o) | GHITHUBRFICH T 2 & OEAWRIME, p 1 3HE O g O, Ve (XD
@ D AU R A KT

ZH;f
T1:4% (3.6.1)
% oH;
g
Vi = Gi (3.6.2)
pi

Table 3.6.2 Relationship Between Site Class and Predominant Period of Ground and

Shear Wave Velocity When Ground is a Single Layer with Thickness of 20m

Site  |Predominant period |Shear wave
class |of the ground (s) velocity (m/s)
1 T,=02 400=Vs
2 0.2<T, =0.75 106.7<Vs =400
3 0.75<T, Vs<106.7
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Fig. 3.6.1 IZHRIED Gk, BEIED G, Tk 3VBI) DI G,/ G 3, FERIEIC X 2 iR
¥, G 1E(3.6.3)~@B.6.7)RUC L W EHT D 3D, Z 2T hIEEEEHK, T I3EEMEo ReEBEY, G ik
i i O — YR e BB BN 63 D BER SR G 12FREHUE 0O IR s BRI ek D IR o 1LEEY A
B — XA pp ITHPRFAA I L > TR BTz TR OB, Ve ITHUEFIEIC L > TR Bz
TR RAE DX AW B s & £,

.
CF ey T <087
2 0.8, ( 2)
Gy -G Gy -G
S 2T 4Gy -08 5T  (0.8T,<T<08T))
+|0.8(T, -T,) 0.8(T, - T)
G, =
Gt (0.8T; <T <1.2T;) (3.6.3)
_1 _1
1.21y 1.2T,
.
T2:§l (3.6.4)
- 3.6.5
115+« (3.6.5)
- 3.6.6
27 4T+« (3.6.6)
G.
Z\/THi'ZpIHi
a=— ' (3.6.7)
(ZH;Y o\
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Fig. 3.6.1 ICHEHEIED Gy & FBEHEIED GoarT, 12, BYOR—A L TRBUCEENICER T o £
JeE HAR DN FE S AT RV S, & i) OEAME I O BIfR % Fig.3.6.2 IR, FHEIED G iE sk >V &
D, HUBREORIGHMEIZ X 2 = RV X —RILOFRE 2 £ EE 7=0.05, LFEHFHR OB pp=2ton/m>, T
FHIFAR O AR Ve =400m/s, REHARIIEE H; =20m OHE & L THEI L, KEHE O AN
B PE 35— TR OB & 72 D Vimd00my/s & 5 AR TR T Vi=200mys, 5 MR OB & 7R D
Vi=106.7m/s DAEIZ KV i L7z, 22480 | EWRRERFOLITEMA % 1/50, X—A T T7HREAZ 03 & L
72355 OB AR O SAGE T, BE S 15m OB IR 2 7, 35m OBYTITHI 3 F. 60m D
MITIIR 4 LD, 20X REMEIZB VLTI, Fig. 3.6.1 L0, BEREM L Y HRFERMEIC XL D BTN
—AVTIRENNEL oD, — I CRYOEMEW N 1 BLUT T, B ABIHEE O/ S W B icEE-o
) (—fl & LT Fig. 3.6.1 @ Vs=106.7m/s) TlE, fRIEL D BIEEIEIZ X2 MBESN— AT TREN /NS
VME & 72 5, FERIEDIZ 5 73 FEHE O AR R I S VED @V &35 & 3 AR Y o Hilg FICEED
JEH 1 FLL TR E O @M A W FIEIC X 0 3G L7356 i, HARIEIE =R &3/ Nl 3 2 ATREME DY & 5
AIRD &30 | HE—EEK TIX G BB OB — A TR 2 ETHEE 52 508, WBRIED X
T, JAWI L &b G A L, fER & LT S, DEPIREEICHE LT T 126 LT & B+
L8 E1E. G EIC KD BBEN—A T TREA~OKEITS HICREL 0D, £, BEEIE L REEO
HR=ROZERIT, AP ORWHRIZ EBHE L D,

Precise method (V;=106.7m/s)

Precise method (V,=200m/s)
Rough method (V,<106.7m/s)

G;s
N

So
Se
~
~eao

-~

Precise method (V,=400m/s)

0 1 2 3 4

Equivalent period of buildings

Fig.3.6.1 Relationship between Gs-and Te
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25 Precise method (V,=106.7m/s)

s\
RY
20 S / Precise method (V;=200m/s)
4
\

Rough method (V,<106.7m/s)

1 Rough method (106.7<V,<400m/s)

10 Rough method (400m/s<Vs)

Precise method (V,=400m/s)
0 1 2 3 4

Equivalent period of buildings 7,

Fig.3.6.2 Relationship between Sz;-and Te
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3.7 MR S

AR OB Y | BRI DIERGHAE T, BRAMIFEOREED X 512, FEHROIREFFEZ
FECRRETT D RFIEL H DN, EEMITITIEE A EOBRY N 3 FEEIC 8 S - R S X %G
SND, ZOd, 2 FEH ESEI N OO R TY, 1 FEHARIZUT O & 3 FRHR 2T\ O Hl C
L THERRGE RIXFE TN 22T 5205, @ OHERISEITIRE S BAR D FIREERH 5,

AHITIE, R—HARMERIC IS T 2 HRORMZRIMT /) O A1T 5 Z & T, HROMEEREEICKIT 5
MR D7 & | FAUT L o TE L 28ESRM /) OZRZ KR OBETT 5, X312 TE A L2 &
B AR ENZIB W THERA 2SS AWHEOREE (b L IXHgE ) (R SElESns 2 &b, X
OHBEFEDOTER L 72 D AW HE 2 Z RO 5, T OB L 72 58 A0 Wik s B R o Az s R4
b L <UTEAUTHET D185  RAAKCEN /IEHE BRI /13 HRE OIg FE & O R %E, IBC (International
Building Code)3'13- 3190 4 i HOFIHMEIC L VRO D, LLEIC L > TRD S50 6, Fl—8 AW
I T S Ry DR BRI ) 2 B L MU OFHIEIC K o THEFEDO B TR I ED L 5 7 AR
BT 0% tiiT 52 & T, BUTHEEDOBREZH LT T 5,
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3.7.1 1BC &Mz sEEiaEk

IBCClX, #Fi) Tabele 3.7.1. 11 /R TA~FOOFEFEIZ A I IV TV D, FEIT IS, B AWREES
FEUE T AGABRRE B, FEHE KR AU N B 2 331 KGR CIT AW IE O AIZE R L CTHRiH %
DD, 72F. IBCOSite classit, F/E30mO LB ARMIRIZ IS X 58T 5,

Tabele 3.7.1.1 Site classification

Site Class Shear wave velocity Vs
A. Hard rock =5,000 ft/s
(21,524 m/sec)
B. Rock 2500 to 5000 ft/s
(762 to 1,524 m/sec)
C. Very dense soil and soft rock 1200 to 2500 ft/s
(366 to 762 m/sec)
D. Stiff soil 600 to 1200 ft/s
(183 to 366 m/sec)
E. Soft clay soil <600 ft/s
(<183 m/sec)
F. Soils requiring site response analysis

72, IBCTIHGB.7.1. )R K 0 IEHE R AL "L & R 5313 319 7ok REHAINEEIRE A~
MUIZBET S FE 2 O, (3.7.1.2)~3B.7.15RUC LV EE 5, IBCTHIE SNDMBREISE AT ML
Fig. 3.7.1L. 1R T, BRFUN EHE CTHUE SN DML ISE AR bV L3RR Y | IBCTIEAEAL—EfEIK
(TL<T) BEESN TS, 7B, AHROEY & O RIS ERFOSME LS < OE CHE—E
TEICE T 2 L b, A CIHE —EHEK (Ts <T <T.) ZMabdgs 32,

Sps-(0.4+06T/Ty) (T <Tp)

S - SDS (TO <T <TS)
IYa — SDl/T (TSST<TL) (3.7.1.1)
S T /T? (TL<T)
2
Sps =§SMS (3.7.1.2)
Sms = Fa - Ss (3.7.1.3)
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2
Sp1 :§SM1 (3.7.1.4)

Smi=F S (3.7.1.5)

Sps : JEH1 0.2 B TORRFHHIMEELILE AT kv
Sps = JEH 1 BT ORREGHHIMEBEESE AR bv
Ss : JEAH 0.2 # T MCER M JRE A7 R L
S; : JAH 1 BT MCER N FEJRE AT R v
MCER : Maximum Considered Earthquake

Fo @ JAH 0.2 B COMMAERICT, Table3.7.1.2 1285
Fy o 1 B TOHMRET, Table3.7.1.3 1285
T: 8o 1 RIEA

Tt : long-period transition period

Sps |

Sbi

Spectral response acceleration, S, (g)

TO Tv 1.0 TL
Period T (sec)

Fig.3.7.1.1 Design response spectrum of IBC
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Table 3.7.1.2 Value of site coefficient F5

Site Class Ss=0.25 Sy =0.5 S5 =0.75 Ss=0.1 Ss=1.25
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F Obtained by site-specific ground motion procedures
Table 3.7.1.3 Value of site coefficient F,
Site Class S/1=0.1 S=0.2 S=0.3 S1=0.4 S$;=0.5
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 1.4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 24 2.4
F Obtained by site-specific ground motion procedures

Table 3.7.1.3\Z /R T HBRHE (Z - TE F DR EF OfEIE, SiteclassBZF=1 & LML L, £NUTHT 5%
DA DSite classDF, DB & 72 - TI5 0 | BRI ) FHR 1L O AR IR MR S 3 2 8Re 2 & SR L W
Do SIDMEITHIRIC KL o TERARDENRE 2 5N TEY . Af CTliESanfranciscoZE THWH LA S8,=0.5D(E
RS, ek, 20L& ()A TR ULIEIEESE AT ML ORFEIROEER & 72 2 38 & #1 Esite class
(X o T, Tul30.4~1.07sec. TriE12sect 725,
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3.7.2 HUEHEIER O K

HBEFR D3E M K D AR IR SR AT O 228 4 4 T OMEAEAHMECLulg L7z ¢ D 7% Table 3.7.2.1, Fig.
3721 ThHDH, ZTIZTRIEE.7.2.0)RUT XV BET 5 EAER O M HEIEAR I G (23T 2 XIS HAR O H
MEVEIRAREL Gy DEETH Y . AR ClrE AW 400m/sec & EHERME L 95, £ 2 TAR@mTH S 4 F
HDOMMEHR R AED Gy ld, IBC IV T SiteclassC O F, D% . A KM )RR & R /)35
DML —FMAR O T, O, TR EH R OREE Tl AWnEEEE 400m/sec D Gy D%, %
NZEN G & Lz, 72355, IBC @ Site class 233 & 30m OB HARMIRICIESE I ND Z &b 319,
HARDIEHEICILS g HREHEA 30m & L TR L,

RO HEIEE Gy

P EmoNERET Gy

(3.7.2.1)

PRATACET 7 35 36 K ORI 70 35 O B SRk o MU AR O SR L& 70 D AWTRGE I 12(3.7.2.2) R &
Tabele 3.6.2 £ VKD 7=, IBC OHIEFER| OB & 70 25 AWK 1T, Table3.7.1.1 12X 5, FIMHERE
FEHED g OfEIE, T ABNRIHREE IR TR Z WEIHE &/ SOEIPECIE, [EOZEN IR & < 72 516
MG DI, ZAUTFECRA AR FHE & BRI ) GHR OIS RE THW TV S HlgfEAs 3 ffH L 2
RN HUBRFE ORI & 70 2 AWHEGHEATT0, W AVWREE B S FEHIZ R & WEEPH &/ S WPH %
T 5 2 BRI TE TN RWED TH DL EEXBND, £, BRAMDFHEOKE L TN 5
& O FERHUE & il U C, W AW OZLIZKT L TRz p DENENT 5 2 L ¥bhnd, [’
R A EH EREBIE OEN TR W ERET D & B ABRIGERE 23 S OElE T IBC oM HEIEIZ X D
B OMENKERIED OEE Y H/INEL oo TS Z D | HEBEERE A 8/ NI 2 FTREME N & 5 =
EDBDIND,

(ZHf

Tl = 4
2 VgiHi

(3.7.2.2)
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Table 3.7.2.1 Site class and shear wave velocity
Shear wave . CRLSR™ or CcLLCC™ IBC
velocity CRLSP Site ; Site ;
(m/sec) p class class
A | 0.615

1524 —— 0.28 —
762 —— 054 — 1 0.67 B | 0.769
600 —— 0.68 C 1
400 —1— 1.00 —
366 —— 1.09 — 2 1
183 —— 201 — D | 1154

1 . 1.846
160 2.25 3 133

* CRLSP: Calculation of Response and Limit Strength Precise method

** CRLSR: Calculation of Response and Limit Strength Rough method

***CLLCC: Calculation of Lateral Load Carrying Capacity

4 .
3.5 5
. CRLSP
3 5
2.5 A
. CRLSR or CLLCC
2 ../
15 A
- -I 0..
1 [pup——— |
See,, |
..‘.'.7. ------------------ * -» s a» o
05 .0..0...........
0
0 200 400 600 800 1000 1200 1400 1600
Shear wave velocity (m/sec)
Fig. 3.7.2.1 Site class and shear wave velocity
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IBC O Site class 2338 30m O FEHJHEMARICIE S E T2 Z L 2R L TWD — T, HARDMME
FLETIIRF T REHBRICONT, REDPDDOESZHEL TR, £I2 T, 3.6 fiThilk<7=i@Y |
HARDMMEEETIIEREN S 20m OES Z BEICHE 2 REEZHE L TWDH 2 b, BHAROFEREIH
S p A, REHAEEZ 20m & L TCHEH LZH D2 Table3.7.2.2, Fig.3.7.22 Th 5, EIROMEITLED 5
PPN, AR A A FHE & BRI RS S E T 1 R &5 2 R OBE R & 72 D AW HE
FES 400m/sec, Z5 2 Tl & 5 3 FRHUAR OB & 70 28 AVWTHE S 107m/sec & 26T 5, TR
ETDHIEDSMED 1 D08, FAWHEE D 400m/sec L & I TWD Z LD 3D AR ELUE
FKEDD 20m DR S ZFHEITIRFT L721E ) 23, INEREOBEXICART HMFTE 205X 5,

—H T, REDDOWSBRENT D2 & THIBRROHENENT S Z LiX, AAROBATIEAEDR S
WD, HBIZ—RITERNGATNZ E T AWM HEDOREWLEE L 25720, KENDORFHEI 2
MEFEROHIEIC E DK D B A 5.2 5 0 H 2 ORI L - TR D03, KEORGHEI T, B AW
ﬁﬁﬁﬁmmmmm%é\ﬁﬂ%éﬁMmﬁkmzﬁﬁﬁkﬁﬁéhéﬁ FRFHRE 2 20m 72 L 55 1 il
HE &HE S 41D, Table3.6.1 TH R L7zl b | HUBEFE AN S 72 U I XA IAIEAR B O 1.5 5572 0 |
JEE— 7 R Ef@%@%EN—xy7%@_5zé%@i\%@2%&@50ik\ﬁmﬁﬁﬁg@m
VAR CREBIEOMEN R E VS, B O S A 23 il o s E 0 S B AV, Gy OfEIvh &< e
Do AHITH LITHHEIED Gold, B L M DORMINFRE L RLIGEORKETHD Z LICHE SN
VY,
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Table 3.7.2.2 Site class and shear wave velocity

Shear wave . CRLSR™ or cLLCC™™ IBC
velocity CRLSP Site ; Site )
(m/sec) p class class
1524 0.28 — g gség
762 —+— 054 — 1 0.67 '
600 —— 0.68 — c 1
400 —— 1.00
366 —— 1.09 —

2 1
183 —+— 2.01 — D | 1154
—1 3 E | 1.846
107 3.12 3 13
* CRLSP:

Calculation of Response and Limit Strength Precise method

** CRLSR: Calculation of Response and Limit Strength Rough method

*#**CLLCC: Calculation of Lateral Load Carrying Capacity
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Fig. 3.7.2.2 Site class and shear wave velocity
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Fig. 4.2.1 Concept of analysis
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Table 4.2.1.1 Predominant period of the ground

Prefecture | Site Analysis Primary | Prefecture | Site Analysis Primary
name class location period name class location period
HIKAWA 0.18 KATSUURA 0.11
! HINOHARA 0.13 1 SHIRAHAMA 0.05
HACHIOJI 0.23 FUTTSU 0.20
TOKYO KOGANEI 0.24 NODA 0.38
2 OME 0.44 SHIROI 0.50
MACHIDA 0.30 NARITA 0.40
SHINJUKU 0.30 SAKURA 0.37
YOKOSUKA 0.10 CHIBA 0.67
KAMAKURA 0.11 YOUKAICHIBA 0.563
1 FUTAMATAGAWA | 0.17 CHIBA 2 HASUNUMA 0.56
FUJINO 0.07 TOGANE 0.38
HADANO 0.10 ANEZAKI 0.65
YAMAKITA 0.11 KISARAZU 0.67
KANAGAWA MISAKI 0.21 MISAKI 0.63
SAGAMIHARA 0.22 ICHIBA 0.43
2 KAWASAKI 0.72 INAGE 0.50
FUJISAWA 0.31 URAYASU 0.99
ATSUGI 0.65 3 KYONAN 0.99
YOKOHAMA 1.12 KAMOGAWA 0.82
3 ODAWARA 0.10 NAKATSUGAWA 0.15
MATSUDO 0.15 CHICHIBU 0.08
CHIBA 1 SAWARA 0.20 | SAITAMA [ 1 |[HIGASHIMATSUYAMA [ 0.09
CHOSHI 0.04 KAWAGOE 0.18
MOBARA 0.04 HANNO 0.04
Prefecture | Site Analysis Primary | Prefecture| Site Analysis Primary| Prefecture Site Analysis Primary
name class location period name class location period name class location period
NAGATORO 0.23 TSUCHIURA 0.30 AGATSUMA 0.16
HONJO 0.27 | IBARAKI| 2 IWAI 0.51 SHIBUKAWA 0.19
KUMAGAYA 0.31 EDOSAKI 0.44 KIRYU 0.12
2 OGAWA 0.26 KUROISO 0.03 1 ISESAKI 0.19
SAITAMA KASUKABE 0.57 SHIOBARA 0.02 SAKAMOTO 0.05
OMIYA 0.73 FUJIHARA 0.16 GUNMA SHIMONITA 0.04
TOKOROZAWA | 0.34 YUMOTO 0.11 MANBA 0.09
KAWAGUCHI 1.13 OGAWA 0.13 MAEBASHI 0.27
’ KUKI 1.37 1 UTSUNOMIYA 0.04 9 TATEBAYASHI| 0.39
L TAKAHAGI 0.17 ASHIO 0.03 OTA 0.31
SHIMODATE 0.04 TOCHIGI KUZUU 0.15 TAKASAKI 0.35
MITO 0.20 MAOKA 0.14 TABAYAMA 0.03
DAIGO 0.23 MOTEGI 0.15 OTSUKI 0.19
KASAMA 0.21 SERINUMA 0.10 FUJIYOSHIDA | 0.13
NAKAMINATO 0.23 KITATAKAOKA | 0.02 1 ENZAN 0.15
TORIDE 0.22 OYAMA 0.22 MOTOSU 0.07
IBARAKI KASHIMA 0.21 9 YAITA 0.38 | YAMANASHI NANBU 0.11
9 HITACHI 0.30 KANUMA 0.31 HAYAKAWA 0.08
OMIYA 0.25 IMAICHI 0.31 SUTAMA 0.07
KOGA 0.38 KATASHINA 0.09 KOFU 0.51
SHIMOTSUMA | 0.45 MIZUKAMI 0.12 2 ROKUGO 0.28
TSUKUBA 0.45 GUNMA 1 NUMATA 0.13 ASHIYASU 0.41
ISHIOKA 0.69 KUSATSU 0.17
HOKOTA 0.28 TUMAGOI 0.17
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Table 4.2.1.2 Ground information (TOKYO)

66

HIKAWA HINOHARA HACHIOJI
Ground P-waye S—waye Density ) Ground P-waye S—waye Density ) Ground P-waye S-Waye Density )
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (om?) Soil type
(m) (mis) | (mis) (m) (mis) | (mis) (m) (m/s) | (mis)
1 5 560 350 1.85 cray 1 99 625 265 1.83 sand 1 11 340 150 1.65 cray
2 5 560 350 173 cray 2 10 740 265 2.02 sand 2 4 820 150 16 cray
3 8 560 350 1.59 cray 3 45 740 200 1.95 sand 3 3 820 150 1.44 cray
4 16 880 350 1.43 cray 4 36 1345 200 1.88 sand 4 2 820 150 1.49 cray
5 17 880 350 1.36 cray 5 99 1345 200 1.65 sand 5 34 820 150 1.48 cray
6 35 880 350 141 cray 6 40 1345 200 1.68 sand 6 15 820 340 1.63 cray
7 28 1890 350 131 sand 7 99 2000 400 1.84 bedrock 7 16 2000 340 1.91 cray
8 32 1890 350 1.37 sand 8 99 2000 400 2.08 bedrock 8 22 2000 340 1.9 sand
9 39 1890 350 143 sand 9 99 2000 400 217 bedrock 9 29 2000 340 1.93 sand
10 34 1890 350 1.38 sand 10 99 2000 400 217 bedrock 10 99 2000 340 1.96 sand
11 21 1890 350 15 sand 11 99 2000 400 1.56 bedrock 11 43 2000 340 2.04 sand
12 37 1890 350 177 sand 12 99 2000 400 1.58 bedrock 12 99 2000 340 2.01 sand
13 15 1890 350 1.65 sand 13 99 2000 400 1.56 bedrock 13 99 2000 340 1.96 sand
14 15 1890 350 155 sand 14 99 2000 400 1.55 bedrock 14 99 2000 340 1.99 sand
15 27 1890 350 171 sand 15 99 2000 400 1.58 bedrock 15 99 2000 340 1.92 sand
16 99 2000 400 2 bedrock 16 99 2000 400 1.55 bedrock 16 99 2000 400 2 bedrock
17 99 2000 400 2 bedrock 17 99 2000 400 1.59 bedrock 17 99 2000 400 2 bedrock
18 99 2000 400 2 bedrock 18 99 2000 400 1.57 bedrock 18 99 2000 400 2 bedrock
19 99 2000 400 2 bedrock 19 99 2000 400 1.61 bedrock 19 99 2000 400 2 bedrock
20 99 2000 400 2 bedrock 20 99 2000 400 1.82 bedrock 20 99 2000 400 2 bedrock
Ty(s) Site class Ty(s) Site class Ti(s) Site class
0.182 1 0.130 1 0.235 2
KOGANEI OME MACHIDA
Ground P-waye S—waye Density ) Ground P-waye S—waye Density ) Ground P-waye S—waye Density )
depth N velocity | velocity (i) Soil type depth N velocity | velocity (i) Soil type depth N velocity | velocity (gm) Soil type
(m) (mis) | (mis) (m) (mis) | (mis) (m) (mis) | (mis)
1 4 290 110 1.62 sand 1 2 370 160 143 cray 1 0 530 120 1.42 cray
2 3 290 110 1.61 cray 2 2 370 160 1.5 cray 2 5 530 120 1.49 cray
3 4 290 135 1.62 cray 3 3 370 160 1.42 cray 3 5 530 120 1.46 cray
4 4 290 135 1.63 cray 4 3 1630 160 1.43 cray 4 9 530 240 1.62 cray
5 4 290 135 1.63 cray 5 3 1630 125 1.43 cray 5 17 530 240 1.65 cray
6 4 405 165 1.64 cray 6 2 1630 125 1.33 cray 6 13 1410 240 1.69 cray
7 6 405 165 1.67 cray 7 3 1630 125 1.25 cray 7 11 1410 240 1.68 cray
8 17 405 165 171 cray 8 2 1630 125 13 cray 8 5 1410 240 17 cray
9 99 2000 400 2 bedrock 9 1 1630 125 1.33 cray 9 6 1410 240 1.66 cray
10 99 2000 400 2 bedrock 10 2 1630 125 141 cray 10 9 1410 240 1.67 sand
11 99 2000 400 2 bedrock 11 2 1630 125 1.23 cray 11 50 1410 240 181 sand
12 99 2000 400 2 bedrock 12 2 1630 125 115 cray 12 50 1410 560 197 sand
13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock 13 50 1410 560 197 sand
14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock 14 45 1410 560 2.07 sand
15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock 15 22 1410 340 1.96 sand
16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock 16 22 1410 340 1.87 sand
17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock 17 29 1410 340 1.88 sand
18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock 18 36 1410 340 1.94 sand
19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 21 1410 340 192 sand
20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 47 1410 340 1.91 sand
Ta(s) Site class Ta(s) Site class Ty(s) Site class
0.244 2 0.440 2 0.304 2
SHINJUKU
Ground P-waye S—waye Density
depth N velocity | velocity (gm) Soil type
(m) (mis) | (mis)
1 5 1210 150 1.48 cray
2 4 1210 150 1.48 cray
3 4 1210 150 151 cray
4 3 1210 150 1.51 cray
5 4 1210 150 1.51 cray
6 2 1210 150 1.52 cray
7 3 1210 150 1.54 cray
8 4 1210 150 1.66 cray
9 24 1380 255 179 cray
10 30 1380 255 177 cray
11 99 1380 255 178 cray
12 99 1380 255 1.82 cray
13 99 2000 400 2 bedrock
14 99 2000 400 2 bedrock
15 99 2000 400 2 bedrock
16 99 2000 400 2 bedrock
17 99 2000 400 2 bedrock
18 99 2000 400 2 bedrock
19 99 2000 400 2 bedrock
20 99 2000 400 2 bedrock
Ta(s) Site class
0.302 2




YOKOSUKA KAMAKURA FUTAMATAGAWA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (mis) | (mis) (m) (m/s) | (mis) (m) (m/s) | (mis)
1 4 985 145 14 sand 1 4 430 130 1.61 cray 1 3 460 195 14 cray
2 3 985 145 1.76 cray 2 5 430 130 1.42 cray 2 4 460 195 1.76 cray
3 4 985 145 1.64 cray 3 50 430 130 1.6 cray 3 3 460 195 1.64 cray
4 10 1310 195 1.44 cray 4 50 1200 220 1.72 sand 4 3 1200 155 1.44 cray
5 99 2000 400 2 bedrock 5 99 1580 400 2 bedrock 5 2 1200 155 1.72 cray
6 99 2000 400 2 bedrock 6 99 1580 400 2 bedrock 6 2 1200 155 1.46 cray
7 99 2000 400 2 bedrock 7 99 1580 400 2 bedrock 7 3 1200 155 1.49 cray
8 99 2000 400 2 bedrock 8 99 1580 400 2 bedrock 8 4 1600 355 1.51 cray
9 99 2000 400 2 bedrock 9 99 1580 400 2 bedrock 9 48 1600 355 1.52 cray
10 99 2000 400 2 bedrock 10 99 1580 400 2 bedrock 10 99 2000 400 2 bedrock
11 99 2000 400 2 bedrock 11 99 1580 400 2 bedrock 11 99 2000 400 2 bedrock
12 99 2000 400 2 bedrock 12 99 1580 400 2 bedrock 12 99 2000 400 2 bedrock
13 99 2000 400 2 bedrock 13 99 1930 400 2 bedrock 13 99 2000 400 2 bedrock
14 99 2000 400 2 bedrock 14 99 1930 400 2 bedrock 14 99 2000 400 2 bedrock
15 99 2000 400 2 bedrock 15 99 1930 400 2 bedrock 15 99 2000 400 2 bedrock
16 99 2000 400 2 bedrock 16 99 1930 400 2 bedrock 16 99 2000 400 2 bedrock
17 99 2000 400 2 bedrock 17 99 1930 400 2 bedrock 17 99 2000 400 2 bedrock
18 99 2000 400 2 bedrock 18 99 1930 400 2 bedrock 18 99 2000 400 2 bedrock
19 99 2000 400 2 bedrock 19 99 1930 400 2 bedrock 19 99 2000 400 2 bedrock
20 99 2000 400 2 bedrock 20 99 1930 400 2 bedrock 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.102 1 0.106 1 0.174 1
FUJINO HADANO YAMAKITA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) | (mis) (m) (m/s) | (mis) (m) (m/s) | (mis)
1 7 1100 215 1.85 cray 1 11 1235 180 2.2 sand 1 2 265 165 2.08 sand
2 99 1100 215 1.98 sand 2 3 1235 180 2.01 sand 2 5 265 165 1.85 sand
3 99 1100 270 2.12 sand 3 42 1235 180 1.99 sand 3 99 670 390 1.85 sand
4 99 1100 270 2.03 sand 4 99 1235 255 2.06 cray 4 99 670 390 2.07 sand
5 99 2000 400 2 bedrock 5 99 1235 255 2.03 cray 5 99 670 390 2.21 sand
6 99 2000 400 2 bedrock 6 99 2000 400 2 bedrock 6 99 670 390 2.17 sand
7 99 2000 400 2 bedrock 7 99 2000 400 2 bedrock 7 99 670 390 2.07 sand
8 99 2000 400 2 bedrock 8 99 2000 400 2 bedrock 8 99 670 390 2.04 sand
9 99 2000 400 2 bedrock 9 99 2000 400 2 bedrock 9 99 670 390 211 sand
10 99 2000 400 2 bedrock 10 99 2000 400 2 bedrock 10 99 2000 400 2 bedrock
11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock
12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock
13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock
14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock
15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock
16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock
17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock
18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock
19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock
20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.066 1 0.095 1 0.107 1
MISAKI SAGAMIHARA KAWASAKI
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-Waye S—waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) | (mis) (m) (m/s) | (mis) (m) (m/s) | (mis)
1 6 200 100 1.45 cray 1 2 820 170 144 cray 1 2 1020 130 157 sand
2 2 200 100 1.49 cray 2 5 820 170 1.31 cray 2 1 1020 130 1.57 sand
3 5 200 100 1.61 cray 3 4 820 170 1.24 cray 3 1 1020 70 1.67 cray
4 4 200 100 1.52 cray 4 5 1245 170 1.36 cray 4 2 1020 70 1.7 cray
5 3 610 165 1.55 cray 5 5 1245 170 1.48 cray 5 34 1020 70 1.73 cray
6 3 610 165 1.55 cray 6 3 1245 170 1.55 cray 6 34 1020 195 1.72 sand
7 10 610 165 1.54 cray 7 3 1245 170 1.58 cray 7 3 1020 195 1.97 sand
8 14 1220 350 1.54 cray 8 1 1245 170 1.58 cray 8 1 1240 135 1.79 cray
9 99 1220 350 1.54 sand 9 17 1245 310 17 sand 9 1 1240 135 1.66 cray
10 99 2000 400 2 bedrock 10 24 1245 310 1.88 sand 10 2 1240 135 1.64 cray
11 99 2000 400 2 bedrock 11 30 1245 310 2.03 sand 11 1 1240 135 1.64 cray
12 99 2000 400 2 bedrock 12 99 1920 400 2 bedrock 12 1 1240 135 1.63 cray
13 99 2000 400 2 bedrock 13 99 1920 400 2 bedrock 13 2 1240 135 1.63 cray
14 99 2000 400 2 bedrock 14 99 1920 400 2 bedrock 14 1 1240 135 1.62 cray
15 99 2000 400 2 bedrock 15 99 1920 400 2 bedrock 15 3 1240 135 1.61 cray
16 99 2000 400 2 bedrock 16 99 1920 400 2 bedrock 16 1 1240 135 1.63 cray
17 99 2000 400 2 bedrock 17 99 1920 400 2 bedrock 17 3 1240 135 1.64 cray
18 99 2000 400 2 bedrock 18 99 1920 400 2 bedrock 18 3 1240 170 1.68 cray
19 99 2000 400 2 bedrock 19 99 1920 400 2 bedrock 19 3 1240 170 1.72 cray
20 99 2000 400 2 bedrock 20 99 1920 400 2 bedrock 20 6 1240 170 1.76 cray
Ti(s) Site class Ti(s) Site class Ty(s) Site class
0.215 2 0.225 2 0.718 2
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FUJISAWA ATSUGI YOKOHAMA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S»waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity () Soil type
(m) (mis) | (mis) (m) (mis) | (mis) (m) (m/s) | (mis)
1 7 1190 245 1.74 sand 1 2 570 85 141 cray 1 3 385 135 2.14 cray
2 15 1190 245 1.64 sand 2 6 570 85 1.48 cray 2 3 385 135 2.16 cray
3 31 1190 245 1.57 sand 3 2 570 85 1.52 cray 3 1 385 135 1.78 cray
4 30 1190 245 1.63 sand 4 2 570 85 1.54 cray 4 1 975 85 1.69 cray
5 32 1190 280 1.68 sand 5 2 570 85 1.56 cray 5 0 975 85 1.57 cray
6 34 1190 280 1.76 sand 6 5 1445 120 1.48 cray 6 0 975 85 1.58 cray
7 99 1190 280 1.73 sand 7 5 1445 120 154 cray 7 1 975 85 1.65 cray
8 99 1190 280 171 sand 8 4 1445 120 161 cray 8 0 975 85 17 cray
9 99 2000 400 2 bedrock 9 4 1445 120 16 cray 9 0 975 85 1.68 cray
10 99 2000 400 2 bedrock 10 5 1445 120 1.58 cray 10 1 975 85 1.68 cray
11 99 2000 400 2 bedrock 11 13 1445 120 1.56 sand 11 1 975 85 1.65 cray
12 99 2000 400 2 bedrock 12 99 1560 260 179 sand 12 0 975 85 1.63 cray
13 99 2000 400 2 bedrock 13 99 1560 260 2.02 sand 13 1 975 85 1.64 cray
14 99 2000 400 2 bedrock 14 99 1560 260 2.04 sand 14 1 975 85 1.64 cray
15 99 2000 400 2 bedrock 15 7 1560 260 185 sand 15 1 975 85 1.67 cray
16 99 2000 400 2 bedrock 16 8 1560 260 1.6 cray 16 1 975 110 1.69 cray
17 99 2000 400 2 bedrock 17 10 1560 140 1.61 cray 17 1 975 110 1.81 cray
18 46 2000 400 2 bedrock 18 9 1560 140 16 cray 18 2 975 110 1.97 cray
19 99 2000 400 2 bedrock 19 11 1560 140 158 cray 19 99 2000 400 2 bedrock
20 47 2000 400 2 bedrock 20 16 1560 140 161 cray 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ta(s) Site class
0.310 2 0.645 2 1.121 3
ODAWARA
Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type
(m) (mis) | (mis)
1 4 740 70 1.45 cray
2 2 740 70 1.46 cray
3 1 740 70 1.49 cray
4 1 740 70 151 cray
5 2 740 55 1.46 cray
6 1 740 55 1.46 cray
7 1 740 55 1.49 cray
8 2 740 55 1.51 cray
9 2 740 55 1.52 cray
10 3 740 55 1.54 cray
11 3 740 90 1.56 cray
12 3 740 90 1.58 cray
13 3 740 90 1.56 cray
14 3 1340 125 1.55 cray
15 6 1340 125 1.58 cray
16 5 1340 125 1.55 cray
17 7 1340 125 1.59 cray
18 6 1340 125 1.57 cray
19 41 1340 250 1.61 sand
20 99 1340 250 1.82 sand
Ti(s) Site class
0.980 3




MATSUDO SAWARA CHOSHI
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) (m/s) (m) (m/s) (m/s) (m) (m/s) (m/s)
1 8 500 110 16 cray 1 6 565 145 171 cray 1 2 650 295 1.65 cray
2 5 500 110 1.44 sand 2 6 565 145 1.68 cray 2 6 650 295 1.71 sand
3 6 1820 110 1.67 sand 3 6 565 145 1.58 cray 3 18 650 295 1.77 sand
4 99 1820 110 1.68 sand 4 6 565 145 1.49 cray 4 99 2000 400 2 bedrock
5 99 1820 315 1.81 sand 5 7 1300 200 1.49 sand 5 99 2000 400 2 bedrock
6 99 1820 315 1.73 sand 6 14 1300 200 1.53 sand 6 99 2000 400 2 bedrock
7 43 1820 315 1.63 sand 7 13 1300 200 1.59 sand 7 99 2000 400 2 bedrock
8 46 1820 315 1.71 sand 8 1 1300 390 167 sand 8 99 2000 400 2 bedrock
9 99 2000 400 2 bedrock 9 13 1300 390 178 sand 9 99 2000 400 2 bedrock
10 99 2000 400 2 bedrock 10 15 1300 390 18 sand 10 99 2000 400 2 bedrock
11 99 2000 400 2 bedrock 11 22 1300 390 179 sand 11 99 2000 400 2 bedrock
12 99 2000 400 2 bedrock 12 22 1300 390 177 sand 12 99 2000 400 2 bedrock
13 99 2000 400 2 bedrock 13 99 1300 390 179 sand 13 99 2000 400 2 bedrock
14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock
15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock
16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock
17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock
18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock
19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock
20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.155 1 0.204 2 0.041 1
MOBARA KATSUURA SHIRAHAMA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) (m/s) (m) (m/s) (m/s) (m) (m/s) (m/s)
1 16 410 110 1.56 sand 1 17 430 135 1.53 cray 1 11 735 245 1.56 cray
2 7 410 110 1.57 sand 2 9 430 135 1.58 cray 2 4 735 245 1.54 cray
3 23 845 110 1.63 sand 3 7 1790 195 1.6 cray 3 99 735 245 1.77 cray
4 25 845 110 1.77 sand 4 3 1790 195 1.6 cray 4 99 2000 400 2 bedrock
5 8 845 290 18 sand 5 2 1790 195 1.63 cray 5 99 2000 400 2 bedrock
6 7 845 290 1.75 cray 6 6 1790 195 1.64 cray 6 99 2000 400 2 bedrock
7 18 845 290 1.75 cray 7 6 1790 225 1.66 cray 7 99 2000 400 2 bedrock
8 99 845 290 181 cray 8 19 1790 225 157 sand 8 99 2000 400 2 bedrock
9 99 1570 390 1.81 cray 9 4 1790 225 1.68 cray 9 99 2000 400 2 bedrock
10 50 1570 390 19 cray 10 8 1790 225 1.77 cray 10 99 2000 400 2 bedrock
11 99 1570 390 1.91 cray 11 13 1790 225 1.81 cray 11 99 2000 400 2 bedrock
12 99 1570 390 1.81 cray 12 4 1790 225 1.82 cray 12 99 2000 400 2 bedrock
13 99 1570 390 1.88 cray 13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock
14 99 1570 390 1.98 cray 14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock
15 99 1570 390 1.92 cray 15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock
16 99 1570 390 1.85 cray 16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock
17 99 1570 390 1.91 cray 17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock
18 99 1570 390 1.94 sand 18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock
19 99 1570 390 1.93 sand 19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock
20 99 1570 390 2.07 sand 20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.041 1 0.108 1 0.049 1
FUTTSU NODA SHIROI
Ground P-wave | S-wave . Ground P-wave | S-wave . Ground P-wave | S-wave }
depth N velocity | velocity Density Soil type depth N velocity | velocity Density Soil type depth N velocity | velocity pensity | gy type
(m s | g | @™ (m s | g | @™ (@m)
(m) (m/s) (m/s)
1 10 1340 165 18 cray 1 2 440 115 1.52 cray 1 3 340 105 155 cray
2 6 1340 165 1.74 cray 2 2 440 115 15 cray 2 2 340 105 17 cray
3 18 1340 165 1.79 cray 3 3 440 115 1.6 cray 3 5 340 105 1.09 cray
4 3 1340 165 1.87 cray 4 4 1300 115 1.55 cray 2 2 340 125 181 cray
5 24 1340 165 1.87 cray 5 5 1300 115 1.63 cray 5 3 320 15 158 cray
N N I S 0 3 T O B T 3 A AT
8 % 130 | 165 | Lol cray 8 13 100 | 220 | 184 sand ; g 2;2 E: i:g EZ;’
Y 99 2000 400 2 bedrock 9 19 1300 220 1.81 cray
10 99 | 2000 | 400 2 bedrock 10 19 | 130 | 220 | 176 cray 9 0 50 | 125 | 163 cray
11 99 2000 | 400 2 bedrock 1 36 1300 | 20 | 185 sand 10 10 1500 | 225 16 sand
© 99 | 2000 | 400 2 bedrock n 99 | 1300 | 220 | 188 sand 1 13 150 | 225 | 167 sand
13 99 | 2000 | 400 2 bedrock 13 99 1800 | 345 19 sand 12 16 150 | 25 | 178 sand
14 99 2000 | 400 2 bedrock 14 % 1300 | 345 | 193 sand 13 15 1500 | 25 165 sand
15 % 2000 | 400 2 bedrock 15 % 1300 | 345 191 sand 1 2 1500 225 169 sand
16 99 2000 400 2 bedrock 16 99 1300 345 19 sand 15 22 1500 225 185 sand
17 99 2000 400 2 bedrock 17 99 1300 345 1.89 sand 16 37 1500 225 186 sand
18 99 2000 400 2 bedrock 18 24 1300 345 1.86 cray 17 36 1780 355 1.93 sand
19 99 2000 400 2 bedrock 19 17 1300 345 1.82 cray 18 99 1780 355 191 sand
20 99 2000 400 2 bedrock 20 19 1300 345 1.95 cray 19 99 1780 355 19 sand
T4(s) Site class Ti(s) Site class 20 99 1780 355 197 sand
0.202 2 0.385 2 T,(s) Site class
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NARITA SAKURA CHIBA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-Waye S-Waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity () Soil type
(m) (m/s) | (mis) (m) (m/s) | (mis) (m) (m/s) | (mis)
1 9 800 135 1.69 sand 1 10 1240 120 1.63 cray 1 4 1150 130 175 cray
2 5 800 135 1.68 sand 2 6 1240 120 15 cray 2 5 1150 130 1.87 sand
3 3 800 135 1.73 cray 3 5 1240 120 1.49 cray 3 4 1150 130 1.75 sand
4 4 800 135 1.8 cray 4 5 1240 120 1.55 cray 4 16 1150 130 1.88 sand
5 23 800 135 1.81 cray 5 6 1240 175 1.63 cray 5 15 1530 220 1.85 sand
6 24 1510 205 1.78 cray 6 6 1240 175 17 cray 6 18 1530 220 1.93 sand
7 11 1510 205 1.78 cray 7 4 1240 175 1.69 cray 7 16 1530 220 1.91 sand
8 10 1510 205 1.77 cray 8 10 1240 175 1.7 sand 8 16 1530 220 1.67 sand
9 6 1510 205 1.74 cray 9 13 1240 175 1.75 sand 9 15 1530 220 1.64 sand
10 3 1510 205 1.78 cray 10 14 1360 335 1.75 sand 10 5 1530 220 1.64 cray
11 1 1510 205 1.78 cray 11 16 1360 335 1.74 sand 11 4 1530 220 1.61 cray
12 25 1510 205 1.77 cray 12 16 1360 335 1.74 sand 12 3 1320 120 1.62 cray
13 40 1760 400 1.79 cray 13 18 1360 335 1.74 sand 13 3 1320 120 1.59 cray
14 22 1760 400 1.77 cray 14 20 1360 335 1.73 sand 14 3 1320 120 1.59 cray
15 40 1760 400 1.74 cray 15 22 1360 335 1.75 sand 15 2 1320 120 1.58 cray
16 34 1760 400 172 cray 16 25 1360 335 178 sand 16 2 1320 120 1.58 cray
17 7 1760 270 17 cray 17 39 1360 335 1.81 sand 17 3 1320 120 1.56 cray
18 8 1760 270 17 cray 18 37 1360 335 1.86 sand 18 5 1320 120 1.57 cray
19 5 1760 270 1.69 cray 19 37 1360 335 1.87 sand 19 5 1320 120 1.57 cray
20 6 1760 270 17 cray 20 99 1360 335 1.87 sand 20 5 1320 120 1.63 cray
Ti(s) Site class Ti(s) Site class Ti(8) Site class
0.402 2 0.371 2 0.666 2
YOUKAICHIBA HASUNUMA TOGANE
Ground P-waye S-waye Density Ground P-Waye S-Waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity () Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) | (mis) (m) (m/s) | (mis) (m) (m/s) | (mis)
1 16 600 175 1.86 sand 1 5 820 150 1.8 cray 1 5 350 160 1.76 cray
2 14 600 175 17 sand 2 9 820 150 1.83 cray 2 5 350 160 1.8 cray
3 8 600 175 1.65 sand 3 36 820 150 1.81 sand 3 7 350 160 1.57 cray
4 18 600 175 1.79 sand 4 41 820 150 1.79 sand 4 5 350 160 1.55 sand
5 39 1300 230 1.87 sand 5 35 1370 240 1.8 sand 5 4 350 160 1.44 sand
6 44 1300 230 19 sand 6 99 1370 240 1.77 sand 6 4 350 160 1.39 sand
7 29 1300 230 1.92 sand 7 40 1370 240 1.77 sand 7 7 350 160 1.44 sand
8 41 1300 230 1.89 sand 8 36 1370 240 178 sand 8 10 350 160 1.39 sand
9 35 1300 230 1.89 sand 9 41 1370 240 1.78 sand 9 13 1280 300 1.44 sand
10 38 1300 230 1.84 sand 10 99 1370 240 1.84 sand 10 8 1280 300 1.52 sand
11 24 1300 230 1.85 sand 11 34 1370 240 1.85 sand 11 7 1280 210 1.62 cray
12 30 1300 230 1.91 sand 12 99 1370 240 1.77 sand 12 7 1280 210 1.68 cray
13 30 1300 230 1.89 sand 13 42 1370 240 1.78 sand 13 7 1280 210 17 cray
14 99 1300 230 1.87 sand 14 99 1370 240 1.79 sand 14 7 1280 210 18 cray
15 99 1300 275 1.81 sand 15 39 1370 240 1.81 sand 15 32 1280 210 1.76 sand
16 44 1300 275 179 sand 16 49 1370 240 18 sand 16 99 2000 400 2 bedrock
17 99 1300 275 1.8 sand 17 99 1370 240 1.79 sand 17 99 2000 400 2 bedrock
18 99 1300 275 1.82 sand 18 99 1370 240 181 sand 18 99 2000 400 2 bedrock
19 50 1300 275 1.83 sand 19 41 1370 240 1.81 sand 19 99 2000 400 2 bedrock
20 31 1300 275 1.83 sand 20 38 1370 240 1.82 sand 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(8) Site class Ti(s) Site class
0.527 2 0.560 2 0.380 2
ANEZAKI KISARAZU MISAKI
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) | (mis) (m) (m/s) | (mis) (m) (m/s) | (mis)
1 10 1100 90 1.67 cray 1 19 1055 120 1.65 sand 1 4 850 100 1.96 cray
2 5 1100 90 1.65 cray 2 3 1055 120 1.75 sand 2 5 850 100 1.92 cray
3 3 1100 90 1.68 cray 3 17 1055 120 1.81 sand 3 6 850 100 1.55 cray
4 2 1100 110 1.68 cray 4 18 1055 120 1.75 sand 4 24 850 100 1.62 sand
5 1 1100 110 1.67 cray 5 17 1055 120 17 sand 5 18 850 210 1.63 sand
6 1 1100 110 1.68 cray 6 5 1055 120 1.72 sand 6 6 850 210 1.61 sand
7 3 1100 110 1.69 cray 7 3 1055 95 1.67 cray 7 5 1480 145 1.6 cray
8 5 1100 110 17 cray 8 1 1055 95 1.66 cray 8 4 1480 145 1.61 cray
9 10 1100 110 1.69 cray 9 2 1055 95 1.66 cray 9 3 1480 145 1.6 cray
10 15 1350 205 1.77 cray 10 2 1055 95 1.66 cray 10 3 1480 145 1.59 cray
11 19 1350 205 1.81 sand 11 2 1055 95 1.67 cray 11 2 1480 145 1.6 cray
12 33 1350 205 1.81 sand 12 5 1055 95 1.74 cray 12 3 1480 145 1.6 cray
13 99 1350 205 1.82 sand 13 5 1055 95 1.73 cray 13 3 1480 145 1.6 cray
14 99 1350 205 18 sand 14 6 1055 160 1.69 cray 14 4 1480 145 1.61 cray
15 99 1350 205 1.81 cray 15 38 1055 160 1.74 cray 15 7 1480 145 1.64 cray
16 99 1350 205 182 cray 16 99 1055 160 18 sand 16 13 1480 205 1.68 sand
17 99 1350 205 1.84 sand 17 99 2000 400 2 bedrock 17 11 1480 205 1.66 sand
18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock 18 7 1480 205 1.66 cray
19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 11 1480 205 1.67 cray
20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 16 1480 205 1.68 sand
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.647 2 0.675 2 0.628 2
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ICHIBA INAGE URAYASU
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) | (mis) (m) (m/s) | (mis) (m) (m/s) | (mis)
1 16 1150 195 1.53 sand 1 3 1400 137 1.51 sand 1 3 1330 140 1.75 cray
2 50 1150 195 1.38 sand 2 4 1400 127 1.44 sand 2 5 1330 140 1.74 sand
3 9 1150 195 1.46 sand 3 6 1400 160 1.75 sand 3 16 1330 140 1.73 sand
4 9 1150 195 1.64 sand 4 4 1400 185 1.86 sand 4 22 1330 140 1.75 sand
5 8 1150 195 17 sand 5 23 1400 217 1.91 sand 5 7 1330 140 1.75 sand
6 3 1150 195 17 sand 6 26 1400 210 19 sand 6 7 1330 140 1.74 sand
7 3 1150 195 1.77 sand 7 11 1500 246 1.88 sand 7 7 1330 125 1.74 sand
8 2 1150 195 1.77 sand 8 10 1500 242 1.88 sand 8 3 1330 125 1.73 cray
9 4 1150 195 1.79 sand 9 12 1500 268 1.87 sand 9 3 1330 125 1.68 cray
10 5 1150 195 1.77 sand 10 12 1500 246 1.87 sand 10 3 1330 125 1.67 cray
11 11 1150 195 1.69 cray 11 19 1500 245 1.87 sand 11 3 1330 125 1.67 cray
12 12 1150 195 1.63 cray 12 11 1500 207 1.87 sand 12 2 1330 125 1.67 cray
13 10 1150 195 1.62 cray 13 10 1500 234 1.87 sand 13 1 1330 125 1.67 cray
14 99 1150 195 1.62 cray 14 17 1500 245 1.84 sand 14 3 1330 125 1.66 cray
15 99 1150 195 1.67 sand 15 15 1500 215 1.87 sand 15 3 1330 125 1.66 cray
16 99 1580 340 1.8 sand 16 16 1500 253 1.87 sand 16 3 1330 125 1.66 cray
17 99 1580 340 1.83 sand 17 10 1500 233 1.8 sand 17 3 1330 125 1.67 cray
18 99 1580 340 1.8 sand 18 12 1500 255 1.88 sand 18 3 1330 125 1.67 cray
19 99 1580 340 1.89 sand 19 5 1500 201 1.86 sand 19 2 1330 125 1.67 cray
20 99 1580 340 1.96 sand 20 5 1500 197 1.87 sand 20 3 1330 125 1.67 cray
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.434 2 0.495 2 0.988 3
KYONAN KAMOGAWA
Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gi?) Soil type
(m) (m/s) | (mis) (m) (m/s) (m/s)
1 3 590 105 144 cray 1 7 1155 150 1.56 cray
2 4 590 105 1.45 cray 2 2 1155 150 1.56 cray
3 3 590 105 1.49 cray 3 14 1155 150 1.56 cray
4 5 590 105 1.55 cray 4 9 1155 150 1.56 cray
5 9 1250 130 1.65 sand 5 6 1155 150 1.56 cray
6 6 1250 130 1.81 sand 6 4 1155 150 1.58 cray
7 6 1250 130 175 sand 7 3 1155 150 1.57 cray
8 6 1250 130 1.62 cray 8 3 1155 150 1.58 cray
9 7 1250 130 1.59 cray 9 3 1155 150 1.55 cray
10 8 1250 130 1.56 cray 10 6 1155 150 1.51 cray
11 8 1250 130 1.6 cray 11 9 1155 150 1.56 cray
12 8 1250 130 1.63 cray 12 10 1155 150 1.61 cray
13 7 1250 160 1.64 cray 13 5 1340 175 1.55 cray
14 7 1250 160 1.61 cray 14 6 1340 175 1.55 cray
15 7 1250 160 1.58 cray 15 6 1340 175 1.58 cray
16 7 1250 160 16 cray 16 6 1340 175 157 cray
17 6 1250 160 1.63 cray 17 6 1340 175 1.56 cray
18 6 1250 160 1.61 cray 18 7 1340 175 1.54 cray
19 7 1250 160 1.57 cray 19 16 1340 175 1.61 cray
20 8 1250 160 1.64 cray 20 15 1340 175 1.79 cray
Ti(s) Site class Ti(s) Site class
0.993 3 0.823 3




NAKATSUGAWA CHICHIBU HIGASHIMATSUYAMA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) (m/s) (m) (m/s) (m/s) (m) (m/s) (m/s)
1 3 350 110 16 cray 1 5 415 165 144 cray 1 7 500 160 17 cray
2 14 610 110 1.44 cray 2 11 415 165 1.43 cray 2 4 855 160 1.66 cray
3 15 610 110 1.67 cray 3 99 415 215 1.41 sand 3 3 855 160 1.54 cray
4 19 2000 110 1.68 cray 4 99 1750 215 1.56 sand 4 99 855 290 1.47 cray
5 7 2000 315 1.81 cray 5 99 2000 400 2 bedrock 5 99 1790 290 1.62 cray
6 14 2000 315 1.73 cray 6 99 2000 400 2 bedrock 6 99 2000 400 2 bedrock
7 11 2000 315 1.63 cray 7 99 2000 400 2 bedrock 7 99 2000 400 2 bedrock
8 24 2000 315 171 cray 8 99 2000 400 2 bedrock 8 99 2000 400 2 bedrock
9 99 2000 400 2 bedrock 9 99 2000 400 2 bedrock 9 99 2000 400 2 bedrock
10 og 2000 400 2 bedrock 10 og 2000 400 2 bedrock 10 og 2000 400 2 bedrock
11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock
12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock
13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock
14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock
15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock
16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock
17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock
18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock
19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock
20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.151 1 0.084 1 0.095 1
KAWAGOE HANNO NAGATORO
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) (m/s) (m) (m/s) (m/s) (m) (m/s) (m/s)
1 5 440 165 1.39 cray 1 21 1220 300 134 sand 1 3 515 130 1.33 cray
2 3 440 165 1.18 cray 2 33 1220 300 1.32 sand 2 14 515 130 1.08 sand
3 4 1870 165 11 cray 3 99 1220 300 1.58 sand 3 8 515 130 1.28 cray
4 7 1870 165 11 cray 4 99 2000 400 2 bedrock 4 13 515 130 1.38 cray
5 99 1870 210 1.37 sand 5 99 2000 400 2 bedrock 5 16 515 130 1.51 cray
6 99 1870 210 1.43 sand 6 99 2000 400 2 bedrock 6 99 635 245 1.53 sand
7 99 1870 210 1.54 sand 7 99 2000 400 2 bedrock 7 99 635 245 171 sand
8 99 1870 210 157 sand 8 99 2000 400 2 bedrock 8 99 635 245 1.69 sand
9 99 2000 400 2.0 bedrock 9 99 2000 400 2 bedrock 9 99 635 245 1.6 sand
10 og 2000 400 2.0 bedrock 10 og 2000 400 2 bedrock 10 99 635 245 1.6 sand
11 99 2000 400 2.0 bedrock 11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock
12 99 2000 400 2.0 bedrock 12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock
13 99 2000 400 2.0 bedrock 13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock
14 99 2000 400 2.0 bedrock 14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock
15 99 2000 400 2.0 bedrock 15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock
16 99 2000 400 2.0 bedrock 16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock
17 99 2000 400 2.0 bedrock 17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock
18 99 2000 400 2.0 bedrock 18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock
19 99 2000 400 2.0 bedrock 19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock
20 99 2000 400 2.0 bedrock 20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.179 1 0.040 1 0.232 2
HONJO KUMAGAYA OGAWA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) (m/s) (m) (m/s) (m/s) (m) (m/s) (m/s)
1 10 1850 130 19 sand 1 3 270 145 1.61 cray 1 20 1010 150 1.56 sand
2 10 1850 130 1.8 cray 2 3 270 145 1.56 cray 2 19 1010 150 1.17 sand
3 9 1850 250 1.61 cray 3 29 270 145 1.31 sand 3 1 1010 150 1.31 cray
4 25 1850 250 1.27 cray 4 32 1850 270 1.37 sand 4 99 1610 150 1.27 sand
5 16 1850 250 1.44 cray 5 99 1850 270 1.65 sand 5 99 1610 150 1.36 sand
6 25 1850 250 1.58 cray 6 99 1850 270 1.66 sand 6 99 1610 150 1.6 sand
7 15 1850 250 1.69 cray 7 99 1850 270 1.77 sand 7 99 1610 150 1.76 sand
8 10 1850 250 1.53 cray 8 99 1850 270 1.88 sand 8 99 1610 150 1.75 sand
9 12 1850 250 1.54 cray 9 99 1850 270 1.76 sand 9 99 1610 255 1.58 sand
10 12 1850 250 1.67 cray 10 99 1850 270 1.72 sand 10 99 1610 255 1.72 cray
11 18 1850 250 1.63 cray 11 99 1850 355 1.93 sand 11 99 2000 400 2 bedrock
12 15 1850 250 1.77 cray 12 99 1850 355 1.83 sand 12 99 2000 400 2 bedrock
13 99 1850 250 1.65 cray 13 99 1850 355 1.75 sand 13 99 2000 400 2 bedrock
14 99 1850 250 1.54 cray 14 99 1850 355 1.56 sand 14 99 2000 400 2 bedrock
15 99 2000 400 2 bedrock 15 99 1850 355 1.63 sand 15 99 2000 400 2 bedrock
16 99 2030 400 2 bedrock 16 99 1850 355 172 sand 16 99 2000 400 2 bedrock
17 99 2030 400 2 bedrock 17 99 1850 355 1.96 sand 17 99 2000 400 2 bedrock
18 99 2030 400 2 bedrock 18 99 1850 355 19 sand 18 99 2000 400 2 bedrock
19 99 2030 400 2 bedrock 19 99 1850 355 2.1 sand 19 99 2000 400 2 bedrock
20 99 2030 400 2 bedrock 20 99 1850 355 2.1 sand 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.268 2 0.313 2 0.265 2
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KASUKABE OMIYA TOKOROZAWA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (mis) | (mis) (m) (mis) | (mis) (m) (mis) | (mis)
1 1 410 100 1.49 cray 1 5 1090 120 1.19 cray 1 5 430 130 1.48 cray
2 1 1520 90 15 cray 2 5 1090 120 1.38 cray 2 4 1750 130 1.48 cray
3 1 1490 90 1.42 cray 3 21 1090 120 15 cray 3 3 1750 130 1.51 cray
4 1 1490 90 14 cray 4 2 1090 120 1.36 cray 4 3 1750 130 1.51 cray
5 3 1520 130 1.43 cray 5 2 1090 120 1.22 cray 5 5 1750 180 151 cray
6 0 1520 80 1.48 cray 6 0 1090 120 1.27 cray 6 4 1750 180 1.52 cray
7 0 1540 80 1.29 cray 7 0 1090 120 1.44 cray 7 6 1750 180 1.54 cray
8 0 1540 80 1.28 cray 8 0 1090 120 1.42 cray 8 5 1750 180 1.66 cray
9 0 1540 80 1.29 cray 9 7 1700 120 1.49 cray 9 3 1750 180 1.79 cray
10 9 1540 190 1.35 cray 10 17 1700 160 18 cray 10 1 1750 180 1.77 cray
11 10 1540 200 1.59 cray 11 18 1700 160 1.97 cray 11 9 1750 180 1.78 sand
12 24 1540 270 1.62 cray 12 99 1700 160 1.96 cray 12 99 1750 355 1.82 sand
13 27 1540 280 17 cray 13 11 1700 160 1.78 cray 13 99 1750 355 19 sand
14 15 1540 230 1.66 cray 14 13 1700 160 1.67 cray 14 99 1750 355 1.92 sand
15 13 1540 220 16 cray 15 14 1700 160 173 cray 15 99 1750 355 1.89 sand
16 11 1540 200 1.59 cray 16 21 1700 160 1.74 cray 16 99 1750 355 19 sand
17 11 1540 200 1.58 cray 17 21 1700 160 1.93 cray 17 99 2000 400 2.0 bedrock
18 10 1540 200 1.61 cray 18 6 1700 160 184 cray 18 99 2000 400 2.0 bedrock
19 39 1540 190 1.63 cray 19 5 1700 160 1.52 cray 19 99 2000 400 2.0 bedrock
20 34 1540 300 1.75 sand 20 5 1700 160 1.54 cray 20 99 2000 400 2.0 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.568 2 0.728 2 0.335 2
KAWAGUCHI KUKI
Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (mis) | (mis) (m) (mis) | (mis)
1 2 2000 95 117 cray 1 6 770 94 1.46 cray
2 0 2000 95 1.46 cray 2 1 1770 94 1.51 cray
3 6 2000 95 1.58 cray 3 1 1770 94 1.31 cray
4 1 2000 95 15 sand 4 0 1770 94 121 cray
5 2 2000 125 1.52 cray 5 1 1770 94 1.35 cray
6 1 2000 125 15 cray 6 1 1770 94 1.35 cray
7 0 2000 125 1.46 cray 7 9 1770 94 1.46 cray
8 0 2000 125 1.58 cray 8 1 1770 94 1.42 cray
9 0 2000 125 1.51 cray 9 1 1770 88 1.25 cray
10 0 2000 125 1.42 cray 10 0 1770 88 1.35 cray
11 0 1490 125 1.38 cray 11 0 1770 88 1.34 cray
12 0 1490 125 1.33 cray 12 0 1770 88 1.32 cray
13 0 1490 125 1.39 cray 13 0 1770 88 1.36 cray
14 0 1490 125 1.35 cray 14 0 1770 88 1.35 cray
15 0 1490 125 1.45 cray 15 0 1770 88 1.34 cray
16 0 1490 125 1.48 cray 16 0 1770 88 133 cray
17 0 1490 125 1.41 cray 17 0 1770 88 1.31 cray
18 0 1490 125 1.45 cray 18 0 1770 88 1.33 cray
19 0 1490 125 1.42 cray 19 0 1770 88 1.25 cray
20 0 1490 125 1.44 cray 20 0 1770 88 1.37 cray
Ti(s) Site class Tu(s) Site class
1.129 3 1.368 3




TAKAHAGI SHIMODATE MITO
Ground P-waye S-waye Density Ground P-waye S»waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gin?) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) (m/s) (m) (m/s) (m/s) (m) (m/s) (m/s)
1 3 800 110 1.64 cray 1 1 500 200 151 cray 1 4 520 110 1.33 cray
2 22 800 110 1.56 cray 2 21 500 200 1.53 sand 2 4 520 190 14 cray
3 17 1400 110 1.52 cray 3 99 2000 400 2 bedrock 3 30 520 190 1.65 cray
4 16 1400 140 1.83 sand 4 99 2000 400 2 bedrock 4 30 1100 360 1.81 sand
5 99 1400 140 1.87 sand 5 99 2000 400 2 bedrock 5 30 1100 360 1.81 sand
6 99 2000 400 2 bedrock 6 99 2000 400 2 bedrock 6 46 1100 360 183 sand
7 99 2000 400 2 bedrock 7 99 2000 400 2 bedrock 7 99 1100 360 184 sand
8 99 2000 400 2 bedrock 8 99 2000 400 2 bedrock 8 99 1100 360 187 sand
9 99 2000 400 2 bedrock 9 99 2000 400 2 bedrock 9 99 1100 360 1.87 sand
10 99 2000 400 2 bedrock 10 99 2000 400 2 bedrock 10 99 1100 360 19 sand
11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock 11 25 1100 360 1.97 sand
12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock 12 6 1100 340 1.95 cray
13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock 13 4 1100 340 1.73 cray
14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock 14 5 1100 340 17 cray
15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock 15 99 1100 340 1.75 cray
16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock
17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock
18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock
19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock
20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.170 1 0.040 1 0.202 2
DAIGO KASAMA NAKAMINATO
Ground P-waye S-waye Density Ground P-Waye S-Waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity () Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) (m/s) (m) (m/s) (m/s) (m) (m/s) (m/s)
1 2 480 80 1.39 cray 1 4 590 140 1.36 cray 1 4 260 80 1.44 cray
2 1 480 80 1.38 cray 2 2 590 140 1.45 cray 2 19 260 80 1.47 cray
3 1 1100 80 1.43 cray 3 5 590 140 1.42 cray 3 2 520 150 1.75 cray
4 3 1100 80 1.45 cray 4 2 590 140 1.41 cray 4 1 520 150 1.81 cray
5 19 1100 80 1.69 sand 5 3 590 140 1.45 cray 5 2 520 150 1.78 sand
6 22 1600 170 1.93 sand 6 4 590 140 1.48 cray 6 18 1220 200 1.91 sand
7 10 1600 170 1.88 sand 7 6 1100 310 15 cray 7 99 1220 200 1.85 sand
8 99 1600 330 1.97 sand 8 7 1100 310 1.61 cray 8 3 1220 200 177 sand
9 99 1600 330 2.07 sand 9 17 1100 310 1.65 cray 9 8 1220 200 1.81 sand
10 99 1600 330 2.06 sand 10 9 1100 310 1.68 cray 10 99 2000 400 2 bedrock
11 99 2000 400 2 bedrock 11 11 1100 310 1.71 cray 11 99 2000 400 2 bedrock
12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock
13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock
14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock
15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock
16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock
17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock
18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock
19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock
20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(8) Site class Ti(s) Site class
0.232 2 0.213 2 0.230 2
TORIDE KASHIMA HITACHI
Ground P-Waye S-Waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity () Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) (m/s) (m) (m/s) (m/s) (m) (m/s) (m/s)
1 4 370 110 1.46 cray 1 6 450 100 141 cray 1 99 320 100 144 cray
2 4 370 110 1.57 cray 2 10 450 100 1.59 cray 2 7 320 100 1.41 cray
3 6 1010 190 1.78 cray 3 3 1430 250 1.66 cray 3 12 320 100 1.43 cray
4 3 1010 190 1.8 cray 4 6 1430 250 1.78 sand 4 13 650 250 15 sand
5 4 1010 190 1.86 cray 5 5 1430 250 1.61 sand 5 14 650 250 17 sand
6 14 1010 190 1.82 sand 6 7 1430 250 1.51 sand 6 14 650 250 1.83 sand
7 20 1010 260 1.88 sand 7 17 1430 250 1.47 sand 7 15 650 250 185 sand
8 24 1010 260 1.89 sand 8 15 1430 250 1.48 sand 8 15 650 250 1.88 sand
9 15 1010 260 1.92 sand 9 12 1430 250 1.56 sand 9 16 650 320 1.87 sand
10 15 1010 260 1.88 sand 10 11 1430 250 1.59 sand 10 27 650 320 19 sand
11 15 1010 260 1.92 sand 11 99 1430 250 1.67 sand 11 18 650 320 1.9 sand
12 14 1010 260 1.94 sand 12 99 2000 400 2 bedrock 12 15 650 320 1.89 sand
13 17 1010 260 1.98 sand 13 99 2000 400 2 bedrock 13 18 650 320 1.92 sand
14 15 1010 260 1.99 sand 14 99 2000 400 2 bedrock 14 27 650 320 1.92 sand
15 39 1010 260 1.99 sand 15 99 2000 400 2 bedrock 15 21 650 320 1.93 sand
16 16 1010 260 2.01 sand 16 99 2000 400 2 bedrock 16 26 650 320 1.96 sand
17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock 17 99 650 320 1.98 sand
18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock
19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock
20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.219 2 0.214 2 0.299 2
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OMIYA KOGA SHIMOTSUMA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) | (mis) (m) (m/s) | (mis) (m) (m/s) | (mis)
1 4 360 130 1.55 cray 1 43 1520 240 1.54 sand 1 4 460 110 1.43 cray
2 5 360 130 15 cray 2 2 1520 240 1.67 sand 2 2 460 110 1.53 cray
3 32 360 130 1.61 cray 3 8 1520 240 1.61 sand 3 3 460 110 17 cray
4 49 860 390 1.94 sand 4 7 1520 240 1.72 cray 4 6 1080 160 1.75 cray
5 46 860 390 1.88 sand 5 5 1520 240 171 cray 5 4 1080 160 171 cray
6 44 860 390 1.88 sand 6 19 1520 240 1.73 cray 6 3 1080 160 1.72 cray
7 30 1140 390 1.96 sand 7 16 1750 280 1.76 sand 7 4 1080 160 1.74 cray
8 24 1140 390 182 sand 8 43 1750 280 178 sand 8 8 1080 160 184 sand
9 42 1140 390 1.81 sand 9 15 1750 280 1.77 cray 9 37 1590 290 1.85 sand
10 31 1140 390 1.8 sand 10 16 1750 280 1.69 cray 10 39 1590 290 1.92 sand
11 42 1140 390 1.9 sand 11 16 1750 280 1.75 cray 11 25 1590 290 1.9 sand
12 51 1140 390 1.83 sand 12 33 1750 280 1.84 sand 12 10 1590 290 1.91 sand
13 19 1140 390 1.88 sand 13 44 1750 280 1.88 sand 13 38 1590 290 1.86 sand
14 60 1140 390 1.85 sand 14 12 1750 280 1.82 cray 14 30 1590 290 19 sand
15 60 1600 390 1.98 sand 15 16 1750 280 179 cray 15 33 1590 290 1.91 sand
16 60 1600 390 2.05 sand 16 13 1750 280 183 cray 16 8 1590 290 1.88 sand
17 60 1600 390 2.14 sand 17 14 1750 280 1.82 cray 17 6 1590 210 1.84 cray
18 60 1600 390 2.13 sand 18 18 1750 280 1.82 cray 18 6 1590 210 1.79 cray
19 60 1600 390 1.98 sand 19 19 1750 280 1.86 cray 19 7 1590 210 1.8 cray
20 60 1600 390 2.02 sand 20 32 1750 280 1.93 sand 20 6 1590 210 1.81 cray
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.254 2 0.376 2 0.454 2
TSUKUBA ISHIOKA HOKOTA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) | (mis) (m) (m/s) | (mis) (m) (m/s) | (mis)
1 4 500 120 1.48 cray 1 2 390 120 14 cray 1 3 480 100 1.53 cray
2 10 500 120 1.57 cray 2 10 930 170 1.41 cray 2 4 480 100 1.55 cray
3 11 1580 220 1.48 cray 3 7 930 170 1.46 cray 3 3 480 100 1.58 sand
4 6 1580 220 1.63 cray 4 21 930 170 1.64 sand 4 19 480 100 1.77 sand
5 6 1580 220 171 sand 5 6 1670 200 1.79 sand 5 10 1670 240 1.91 sand
6 34 1580 220 1.79 sand 6 9 1670 200 1.81 sand 6 9 1670 240 2.01 sand
7 43 1580 220 1.87 sand 7 6 1670 200 1.86 sand 7 112 1670 240 1.94 sand
8 43 1580 220 1.88 sand 8 33 1670 200 187 sand 8 14 1670 240 197 sand
9 7 1580 220 1.8 cray 9 9 1670 200 19 sand 9 21 1670 240 1.93 sand
10 20 1580 220 1.78 sand 10 4 1670 200 1.81 sand 10 15 1670 240 1.92 sand
11 44 1580 220 1.87 sand 11 3 1670 200 1.81 cray 11 16 1670 240 1.97 sand
12 24 1580 300 1.94 sand 12 3 1670 200 1.83 cray 12 50 1670 240 1.96 sand
13 48 1580 300 19 sand 13 2 1670 200 1.81 cray 13 99 2000 400 2 bedrock
14 99 1580 300 1.91 sand 14 2 1670 200 1.77 cray 14 99 2000 400 2 bedrock
15 38 1580 300 1.96 sand 15 2 1670 200 1.76 cray 15 99 2000 400 2 bedrock
16 31 1580 300 1.96 sand 16 2 1670 200 1.74 cray 16 99 2000 400 2 bedrock
17 99 1580 300 1.95 sand 17 2 1670 200 175 cray 17 99 2000 400 2 bedrock
18 7 1580 300 1.91 cray 18 2 1670 200 175 cray 18 99 2000 400 2 bedrock
19 6 1000 220 1.8 cray 19 2 1670 200 1.77 cray 19 99 2000 400 2 bedrock
20 5 1000 220 1.8 cray 20 2 1670 200 1.73 cray 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.454 2 0.690 2 0.278 2
TSUCHIURA IWAI EDOSAKI
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) | (mis) (m) (m/s) | (mis) (m) (m/s) | (mis)
1 1 500 90 1.36 cray 1 11 430 100 1.46 cray 1 5 380 130 1.38 cray
2 10 890 90 1.62 sand 2 3 430 100 1.49 cray 2 6 380 130 1.52 cray
3 11 890 190 1.69 sand 3 2 1000 140 1.56 cray 3 7 380 130 1.61 cray
4 6 890 190 17 cray 4 3 1000 140 1.63 sand 4 13 1250 210 1.71 cray
5 7 890 190 17 cray 5 6 1000 140 17 sand 5 13 1250 210 1.69 cray
6 9 890 190 1.69 cray 6 8 1000 140 1.79 sand 6 6 1250 210 1.67 cray
7 2 890 190 1.67 cray 7 11 1560 210 1.84 sand 7 12 1250 210 1.66 cray
8 5 890 190 1.69 cray 8 15 1560 210 1.83 sand 8 4 1250 300 1.79 sand
9 8 1470 310 1.74 cray 9 28 1560 210 1.84 sand 9 23 1250 300 1.74 sand
10 7 1470 310 1.71 cray 10 12 1560 210 1.88 sand 10 47 1250 300 1.86 sand
11 8 1470 310 1.74 cray 11 17 1560 210 1.85 sand 11 24 1250 300 1.84 sand
12 7 1470 310 1.79 cray 12 18 1560 210 1.88 sand 12 19 1250 300 1.8 sand
13 7 1470 310 1.73 cray 13 17 1560 210 1.81 sand 13 17 1250 300 1.85 sand
14 4 1470 310 171 cray 14 13 1560 210 1.81 sand 14 15 1250 300 1.91 sand
15 9 1470 310 1.74 cray 15 10 1560 210 1.84 cray 15 28 1250 300 19 sand
16 27 1470 310 179 cray 16 9 1560 210 1.83 cray 16 99 1250 300 1.97 sand
17 99 2000 400 2 bedrock 17 37 2000 330 1.87 sand 17 10 1250 300 1.91 cray
18 99 2000 400 2 bedrock 18 28 2000 330 191 sand 18 10 1250 300 1.75 cray
19 99 2000 400 2 bedrock 19 36 2000 330 1.91 sand 19 99 1250 300 1.85 sand
20 99 2000 400 2 bedrock 20 12 2000 330 1.88 sand 20 38 1250 300 1.91 sand
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.299 2 0.505 2 0.437 2
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KUROISO SHIOBARA FUJIHARA
Ground P-waye S»waye Density Ground P-waye S»waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gi) Soil type depth N velocity | velocity (gin?) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) (m/s) (m) (m/s) (m/s) (m) (m/s) | (mis)
1 99 435 250 1.88 sand 1 7 345 200 1.72 sand 1 27 350 180 1.62 sand
2 99 435 250 1.76 sand 2 99 2000 400 2 bedrock 2 20 755 180 1.55 sand
3 99 2000 400 2 bedrock 3 99 2000 400 2 bedrock 3 99 755 180 1.39 sand
4 99 2000 400 2 bedrock 4 99 2000 400 2 bedrock 4 99 755 350 1.51 sand
5 99 2000 400 2 bedrock 5 99 2000 400 2 bedrock 5 45 755 350 141 sand
6 99 2000 400 2 bedrock 6 99 2000 400 2 bedrock 6 39 755 350 164 sand
7 99 2000 400 2 bedrock 7 99 2000 400 2 bedrock 7 32 755 350 1.65 sand
8 99 2000 400 2 bedrock 8 99 2000 400 2 bedrock 8 44 755 350 1.64 sand
9 99 2000 400 2 bedrock 9 99 2000 400 2 bedrock 9 47 755 350 1.66 sand
10 99 2000 400 2 bedrock 10 99 2000 400 2 bedrock 10 99 755 350 15 sand
11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock 11 99 755 350 1.36 sand
12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock 12 38 755 350 1.74 sand
13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock 13 99 2000 400 162 bedrock
14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock 14 99 2000 400 1.58 bedrock
15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock 15 99 2000 400 1.83 bedrock
16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock 16 99 2000 400 17 bedrock
17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock 17 99 2000 400 173 bedrock
18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock 18 99 2000 400 1.66 bedrock
19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 99 2000 400 175 bedrock
20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 99 2000 400 181 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.032 1 0.020 1 0.157 1
YUMOTO OGAWA UTSUNOMIYA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) (m/s) (m) (m/s) (m/s) (m) (m/s) (m/s)
1 25 500 255 144 sand 1 3 405 200 1.56 cray 1 3 515 190 157 cray
2 3 500 255 1.44 sand 2 12 405 200 1.42 cray 2 99 995 190 1.58 sand
3 3 1710 255 1.31 sand 3 99 405 380 1.64 sand 3 99 2000 400 2 bedrock
4 8 1710 255 1.46 sand 4 99 405 380 1.78 sand 4 99 2000 400 2 bedrock
5 99 1710 255 1.59 sand 5 99 1940 380 1.82 sand 5 99 2000 400 2 bedrock
6 6 1710 255 1.46 sand 6 37 1940 380 1.81 sand 6 99 2000 400 2 bedrock
7 22 1710 255 1.59 sand 7 19 1940 380 18 sand 7 99 2000 400 2 bedrock
8 42 2000 400 2 bedrock 8 14 1940 380 175 sand 8 99 2000 400 2 bedrock
9 7 2000 400 2 bedrock 9 18 1940 380 175 sand 9 99 2000 400 2 bedrock
10 8 2000 400 2 bedrock 10 19 1940 380 167 sand 10 99 2000 400 2 bedrock
11 15 2000 400 2 bedrock 11 10 1940 380 17 sand 11 99 2000 400 2 bedrock
12 16 2000 400 2 bedrock 12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock
13 28 2000 400 2 bedrock 13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock
14 17 2000 400 2 bedrock 14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock
15 18 2000 400 2 bedrock 15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock
16 17 2000 400 2 bedrock 16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock
17 15 2000 400 2 bedrock 17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock
18 10 2000 400 2 bedrock 18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock
19 12 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock
20 13 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.110 1 0.129 1 0.042 1
ASHIO KUzZUU MAOKA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) | (mis) (m) (m/s) | (mis) (m) (m/s) | (mis)
1 10 765 255 1.54 sand 1 22 350 125 131 sand 1 6 240 210 1.55 sand
2 15 765 255 1.47 sand 2 21 1590 225 1.46 sand 2 7 800 210 17 sand
3 99 2000 400 2 bedrock 3 8 1590 225 13 sand 3 99 800 280 1.73 sand
4 99 2000 400 2 bedrock 4 5 1590 225 1.56 sand 4 44 800 280 1.98 sand
5 99 2000 400 2 bedrock 5 13 1590 225 1.59 sand 5 33 800 280 1.93 sand
6 99 2000 400 2 bedrock 6 4 1590 225 1.83 cray 6 99 800 280 2.12 sand
7 99 2000 400 2 bedrock 7 24 1590 225 16 sand 7 99 800 280 191 sand
8 99 2000 400 2 bedrock 8 19 1590 225 188 sand 8 99 800 280 1.91 sand
9 99 2000 400 2 bedrock S B8 2000 400 2 bedrock 9 99 800 280 1.78 sand
10 99 2000 400 2 bedrock 10 99 2000 400 2 bedrock 10 99 2000 400 2 bedrock
11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock
12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock
13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock
14 99 2000 400 2 bedrock 14 og 2000 400 2 bedrock 14 99 2000 400 2 bedrock
15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock
16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock
17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock
18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock
19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock
20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.031 1 0.151 1 0.139 1
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MOTEGI SERINUMA KITATAKAOKA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gin?) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) | (mis) (m) (m/s) (m/s) (m) (m/s) | (mis)
1 2 510 225 151 cray 1 6 430 120 212 sand 1 6 700 120 1.64 sand
2 1 510 225 1.44 cray 2 7 430 120 2.12 sand 2 7 700 120 1.64 sand
3 1 510 225 1.75 cray 3 6 430 120 212 sand 3 99 2000 400 2 bedrock
4 1 510 290 1.86 cray 4 99 2000 400 2 bedrock 4 99 2000 400 2 bedrock
5 4 625 290 1.91 cray 5 99 2000 400 2 bedrock 5 99 2000 400 2 bedrock
6 17 625 290 1.9 cray 6 99 2000 400 2 bedrock 6 99 2000 400 2 bedrock
7 99 625 290 1.88 cray 7 99 2000 400 2 bedrock 7 99 2000 400 2 bedrock
8 99 625 290 1.88 sand 8 99 2000 400 2 bedrock 8 99 2000 400 2 bedrock
9 99 625 290 1.87 sand 9 99 2000 400 2 bedrock 9 99 2000 400 2 bedrock
10 99 625 290 1.87 sand 10 99 2000 400 2 bedrock 10 99 2000 400 2 bedrock
11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock
12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock
13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock
14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock
15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock
16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock
17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock
18 99 2000 400 2 bedrock 18 G 2000 400 2 bedrock 18 99 2000 400 2 bedrock
19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock
20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.151 1 0.101 1 0.017 1
OYAMA YAITA KANUMA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) | (mis) (m) (m/s) | (mis) (m) (m/s) | (mis)
1 5 650 205 134 cray 1 3 430 125 134 cray 1 6 385 155 1.29 sand
2 4 650 205 1.28 cray 2 1 1500 125 1.31 cray 2 2 385 155 1.12 sand
3 1 650 290 1.29 cray 3 40 1500 125 1.35 cray 3 5 615 155 1.19 sand
4 0 650 290 14 sand 4 36 1500 280 1.53 sand 4 4 615 155 1.29 sand
5 4 650 290 1.52 sand 5 20 1500 280 1.62 cray 5 2 615 155 1.33 sand
6 3 650 290 1.61 sand 6 19 1500 280 1.51 cray 6 3 615 155 1.24 sand
7 18 650 290 1.57 sand 7 21 1500 280 1.61 cray 7 6 615 155 1.19 sand
8 28 650 290 1.65 sand 8 27 1500 280 1.65 cray 8 5 615 155 1.21 sand
9 99 2000 290 1.65 sand 9 26 1500 280 1.73 cray 9 4 615 155 1.24 sand
10 28 2000 290 1.8 sand 10 21 1500 280 1.79 cray 10 2 615 335 1.22 sand
11 15 2000 290 1.62 cray 11 24 1500 280 1.68 cray 11 1 615 335 1.21 sand
12 13 2000 290 15 sand 12 38 1500 280 1.75 cray 12 99 615 335 1.24 sand
13 33 2000 290 1.51 cray 13 39 1500 280 1.72 cray 13 99 615 335 1.56 sand
14 12 2000 290 1.64 cray 14 33 1500 280 1.61 cray 14 99 1380 335 1.62 sand
15 11 2000 400 2 bedrock 15 22 1500 280 1.64 cray 15 99 1380 335 19 sand
16 13 2000 400 2 bedrock 16 23 1500 280 147 cray 16 99 2000 400 2 bedrock
17 99 2000 400 2 bedrock 17 23 1500 280 154 cray 17 99 2000 400 2 bedrock
18 35 2000 400 2 bedrock 18 26 1500 280 1.69 cray 18 99 2000 400 2 bedrock
19 7 2000 400 2 bedrock 19 28 1500 280 1.62 cray 19 99 2000 400 2 bedrock
20 12 2000 400 2 bedrock 20 27 1500 280 1.45 cray 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.220 2 0.385 2 0.310 2
IMAICHI
Ground P-waye S-waye Density
depth N velocity | velocity (g Soil type
(m) (m/s) | (mis)
1 2 505 100 12 cray
2 3 505 100 1.23 cray
3 4 635 100 1.19 sand
4 5 635 100 1.26 cray
5 4 635 205 1.27 cray
6 28 635 205 1.29 sand
7 4 635 205 1.47 cray
8 5 635 205 1.6 cray
9 99 635 205 1.64 cray
10 99 635 205 1.83 sand
11 99 635 205 2 sand
12 99 1270 205 2.08 sand
13 99 1270 205 2.07 sand
14 99 2000 400 2 bedrock
15 99 2000 400 2 bedrock
16 99 2000 400 2 bedrock
17 99 2000 400 2 bedrock
18 99 2000 400 2 bedrock
19 99 2000 400 2 bedrock
20 99 2000 400 2 bedrock
Ti(s) Site class
0.313 2




KATASHINA MIZUKAMI NUMATA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) (m/s) (m) (m/s) (m/s) (m) (m/s) (m/s)
1 2 810 215 1.32 cray 1 25 1210 125 1.38 sand 1 3 595 155 151 cray
2 3 1180 215 1.41 sand 2 99 1210 220 1.39 sand 2 3 595 155 1.27 cray
3 10 1180 215 1.39 sand 3 6 1210 220 1.68 sand 3 2 595 155 1.43 cray
4 99 1180 215 14 sand 4 99 1210 220 1.66 sand 4 5 595 155 1.48 cray
5 99 1180 215 1.77 sand 5 99 1210 220 1.93 sand 5 99 595 155 1.68 cray
6 99 2000 400 2 bedrock 6 99 1210 220 1.85 sand 6 99 2000 400 2 bedrock
7 99 2000 400 2 bedrock 7 99 2000 400 2 bedrock 7 99 2000 400 2 bedrock
8 99 2000 400 2 bedrock 8 99 2000 400 2 bedrock 8 99 2000 400 2 bedrock
9 99 2000 400 2 bedrock 9 99 2000 400 2 bedrock 9 99 2000 400 2 bedrock
10 og 2000 400 2 bedrock 10 og 2000 400 2 bedrock 10 og 2000 400 2 bedrock
11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock
12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock
13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock
14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock
15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock
16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock
17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock
18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock
19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock
20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.093 1 0.118 1 0.130 1
KUSATSU TSUMAGOI AGATSUMA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) (m/s) (m) (m/s) (m/s) (m) (m/s) (m/s)
1 1 410 125 117 cray 1 24 520 175 17 cray 1 9 265 145 135 cray
2 7 410 125 1.33 cray 2 20 520 175 1.38 sand 2 2 1520 145 1.23 cray
3 6 650 125 1.54 cray 3 19 1320 250 14 sand 3 2 1520 185 1.26 cray
4 10 650 125 1.67 sand 4 18 1320 250 1.41 sand 4 3 1520 185 1.26 sand
5 8 650 125 1.64 sand 5 25 1320 250 1.47 sand 5 20 1520 185 1.33 cray
6 23 650 355 1.66 sand 6 26 1320 250 1.54 sand 6 99 1520 185 1.59 sand
7 43 650 355 19 sand 7 19 1320 250 151 sand 7 99 1520 185 2 sand
8 33 650 355 181 sand 8 2 1320 250 164 sand 8 99 2000 400 2 bedrock
9 99 650 355 1.91 sand 9 99 1320 250 178 sand 9 99 2000 400 2 bedrock
10 99 650 355 1.94 sand 10 23 1320 250 177 sand 10 99 2000 400 2 bedrock
11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock
12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock
13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock
14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock
15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock
16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock
17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock
18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock
19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock
20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.167 1 0.171 1 0.161 1
SHIBUKAWA KIRYU ISESAKI
Ground P-waye S-Waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity () Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) (m/s) (m) (m/s) (m/s) (m) (m/s) (m/s)
1 50 300 130 2.11 cray 1 26 930 135 2.09 cray 1 4 300 220 141 cray
2 8 400 160 1.81 sand 2 34 930 135 1.98 cray 2 6 1390 220 1.28 cray
3 2 500 150 1.61 cray 3 18 930 135 19 sand 3 13 1390 220 1.39 sand
4 2 500 150 1.61 cray 4 99 1710 135 1.42 sand 4 19 1390 365 1.33 sand
5 4 500 150 1.61 cray 5 99 2000 400 2 bedrock 5 99 1390 365 1.34 sand
6 20 1750 330 2.11 sand 6 99 2000 400 2 bedrock 6 99 1390 365 1.61 sand
7 7 1630 240 1.88 sand 7 99 2000 400 2 bedrock 7 99 1390 365 167 sand
8 10 1630 240 1.88 sand 8 99 2000 400 2 bedrock 8 30 1390 365 17 sand
9 17 1630 240 1.88 sand 9 99 2000 400 2 bedrock 9 99 1390 265 161 sand
10 36 1630 320 2.2 sand 10 99 2000 400 2 bedrock 10 99 1390 265 167 cray
11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock 11 99 2000 265 17 sand
12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock 12 99 2000 265 1.61 sand
13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock 13 99 2000 265 1.64 sand
14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock
15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock
16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock
17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock
18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock
19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock
20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.190 1 0.120 1 0.189 1

Table 4.2.1.8 Ground information (GUNMA)

78




Table 4.2.1.8 Ground information (GUNMA)

79

SAKAMOTO SHIMONITA MANBA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) | (mis) (m) (m/s) | (mis) (m) (m/s) | (mis)
1 4 225 150 1.62 cray 1 8 565 260 1.6 cray 1 8 310 225 17 cray
2 99 225 150 1.33 cray 2 42 1650 390 1.54 cray 2 5 1240 225 1.75 cray
3 99 2000 400 2 bedrock 3 99 1650 390 154 sand 3 6 1240 310 1.65 cray
4 99 2000 400 2 bedrock 4 32 1650 390 1.54 sand 4 7 1240 310 1.79 cray
5 99 2000 400 2 bedrock 5 99 2000 400 2 bedrock 5 7 1240 310 171 cray
6 99 2000 400 2 bedrock 6 99 2000 400 2 bedrock 6 6 1240 310 1.67 cray
7 99 2000 400 2 bedrock 7 99 2000 400 2 bedrock 7 99 2000 400 2 bedrock
8 99 2000 400 2 bedrock 8 99 2000 400 2 bedrock 8 99 2000 400 2 bedrock
9 99 2000 400 2 bedrock 9 99 2000 400 2 bedrock 9 99 2000 400 2 bedrock
10 og 2000 400 2 bedrock 10 og 2000 400 2 bedrock 10 og 2000 400 2 bedrock
11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock
12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock
13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock
14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock
15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock
16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock
17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock
18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock
19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock
20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.053 1 0.045 1 0.085 1
MAEBASHI TATEBAYASHI OTA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) | (mis) (m) (m/s) | (mis) (m) (m/s) | (mis)
1 99 760 205 1.82 sand 1 3 485 195 1.45 cray 1 6 345 155 1.43 cray
2 99 760 205 1.68 sand 2 2 2000 195 1.31 cray 2 4 345 155 13 cray
3 99 760 205 1.68 sand 3 21 2000 195 1.36 sand 3 5 1590 155 1.43 cray
4 99 760 370 1.75 sand 4 2 2000 275 1.39 sand 4 2 1590 155 1.25 cray
5 99 1670 370 1.36 sand 5 6 2000 275 1.49 sand 5 13 1590 155 1.26 cray
6 99 1670 370 18 sand 6 10 2000 275 1.51 sand 6 16 1590 155 1.44 sand
7 99 1670 370 1.91 sand 7 26 2000 275 1.44 cray 7 10 1590 230 131 cray
8 99 1670 370 185 sand 8 19 2000 275 14 sand 8 19 1590 230 1.43 sand
9 99 1670 370 1.67 sand 9 14 2000 275 14 sand 9 28 1590 230 1.53 sand
10 99 1670 370 1.59 sand 10 13 2000 275 1.47 sand 10 99 1590 230 1.51 sand
11 20 1670 370 1.66 sand 11 10 2000 275 1.41 sand 11 99 1590 300 1.66 sand
12 7 1670 370 2.05 sand 12 17 2000 275 1.49 sand 12 34 1590 300 1.48 sand
13 7 1670 370 2.12 sand 13 27 2000 295 1.49 sand 13 35 1590 300 1.42 sand
14 10 1670 370 2.04 sand 14 11 2000 295 1.46 cray 14 99 1590 300 1.36 sand
15 10 1670 370 2.3 sand 15 30 2000 295 1.49 cray 15 14 1590 300 1.42 sand
16 99 1670 370 2.07 sand 16 17 2000 295 1.53 cray 16 99 1590 300 1.38 cray
17 99 1670 370 2.09 sand 17 23 2000 295 157 sand 17 99 2000 400 2 bedrock
18 99 1670 370 2.42 sand 18 31 2000 295 16 sand 18 99 2000 400 2 bedrock
19 99 1670 370 2.57 sand 19 21 2000 295 1.54 sand 19 99 2000 400 2 bedrock
20 99 1670 370 2.41 sand 20 28 2000 295 1.27 cray 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.270 2 0.395 2 0.311 2
TAKASAKI
Ground P-waye S-waye Density
depth N velocity | velocity (g Soil type
(m) (m/s) | (mis)
1 7 700 130 127 cray
2 2 700 165 1.24 cray
3 2 700 165 1.35 cray
4 2 2000 165 1.57 cray
5 2 2000 165 1.58 cray
6 2 2000 165 171 cray
7 9 2000 165 1.69 cray
8 15 2000 165 1.64 cray
9 9 2000 330 1.6 cray
10 99 2000 330 1.64 cray
11 5 2000 330 1.97 cray
12 6 2000 330 1.77 cray
13 6 2000 330 141 cray
14 6 2000 330 1.48 cray
15 6 2000 330 1.53 cray
16 10 1870 330 1.49 cray
17 10 1870 330 1.64 cray
18 8 1870 330 1.77 cray
19 18 1870 330 1.77 cray
20 99 1870 330 1.82 cray
Ti(s) Site class
0.350 2




TABAYAMA OTSUKI FUJIYOSHIDA
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) (m/s) (m) (m/s) (m/s) (m) (m/s) (m/s)
1 8 555 150 151 cray 1 4 140 100 1.53 cray 1 33 555 110 1.45 cray
2 B 2000 400 2 bedrock 2 3 2000 100 1.49 cray 2 99 555 110 1.61 cray
3 99 2000 400 2 bedrock 3 2 2000 100 1.52 cray 3 99 555 295 1.6 cray
4 99 2000 400 2 bedrock 4 2 2000 320 1.48 cray 4 99 2000 295 1.36 cray
5 99 2000 400 2 bedrock 5 2 2000 320 1.42 cray 5 99 2000 290 1.69 cray
6 99 2000 400 2 bedrock 6 4 2000 320 13 cray 6 99 2000 290 1.98 cray
7 99 2000 400 2 bedrock 7 99 2000 320 1.24 sand 7 99 2000 290 1.34 cray
8 99 2000 400 2 bedrock 8 25 2000 320 1.48 sand 8 99 2000 290 1.43 sand
9 99 2000 400 2 bedrock 9 50 2000 320 151 sand 9 99 2000 400 2 bedrock
10 99 2000 400 2 bedrock 10 99 2000 320 145 sand 10 99 2000 400 2 bedrock
11 99 2000 400 2 bedrock 11 99 2000 320 1.57 sand 11 99 2000 400 2 bedrock
12 99 2000 400 2 bedrock 12 99 2000 320 1.72 sand 12 99 2000 400 2 bedrock
13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock
14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock
15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock
16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock
17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock
18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock
19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock
20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.027 1 0.190 1 0.130 1
ENZAN MOTOSU NANBU
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-Waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth N velocity | velocity () Soil type
(m) (m/s) (m/s) (m) (m/s) (m/s) (m) (m/s) (m/s)
1 3 470 170 14 cray 1 11 2000 115 19 sand 1 2 600 220 1.59 cray
2 6 470 170 1.64 sand 2 26 2000 115 1.35 sand 2 6 600 220 1.36 cray
3 19 470 170 1.56 sand 3 99 2000 400 2 bedrock 3 22 600 305 1.36 sand
4 30 470 170 1.65 sand 4 99 2000 400 2 bedrock 4 99 600 305 1.37 sand
5 41 470 170 1.64 sand 5 99 2000 400 2 bedrock 5 99 600 305 1.31 sand
6 99 470 310 19 sand 6 99 2000 400 2 bedrock 6 99 2000 305 1.49 sand
7 9 470 310 2.09 sand 7 99 2000 400 2 bedrock 7 99 2000 305 1.46 sand
8 99 700 310 2.3 sand 8 99 2000 400 2 bedrock 8 99 2000 305 151 sand
9 99 2000 400 2 bedrock 9 99 2000 400 2 bedrock 9 99 2000 400 2 bedrock
10 og 2000 400 2 bedrock 10 og 2000 400 2 bedrock 10 99 2000 400 2 bedrock
11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock
12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock
13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock
14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock
15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock
16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock
17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock
18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock
19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock
20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock
Ti(s) Site class Ti(s) Site class Ti(8) Site class
0.147 1 0.070 1 0.114 1
HAYAKAWA SUTAMA KOFU
Ground P-waye S-waye Density Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type depth velocity | velocity (gm) Soil type
(m) (m/s) (m/s) (m) (m/s) (m/s) (m) (m/s) (m/s)
1 21 375 95 1.87 sand 1 99 760 285 1.28 cray 1 2 385 110 1.56 cray
2 15 1510 95 1.63 sand 2 4 760 285 1.27 cray 2 7 385 110 1.69 cray
3 99 2000 400 2 bedrock 3 99 760 285 1.55 cray 3 7 1380 110 1.92 cray
4 99 2000 400 2 bedrock 4 99 760 395 17 cray 4 5 1380 110 1.85 cray
5 99 2000 400 2 bedrock 5 99 760 395 1.67 cray 5 44 1380 110 19 sand
6 99 2000 400 2 bedrock 6 99 760 395 1.97 cray 6 99 1380 210 2.01 sand
7 99 2000 400 2 bedrock 7 99 2000 400 2 bedrock 7 99 1380 210 1.98 sand
8 99 2000 400 2 bedrock 8 99 2000 400 2 bedrock 8 35 1380 210 1.89 sand
9 99 2000 400 2 bedrock 9 99 2000 400 2 bedrock 9 20 1380 210 1.71 sand
10 og 2000 400 2 bedrock 10 og 2000 400 2 bedrock 10 24 1380 210 177 sand
11 99 2000 400 2 bedrock 11 99 2000 400 2 bedrock 11 4 895 210 1.68 cray
12 99 2000 400 2 bedrock 12 99 2000 400 2 bedrock 12 8 895 210 1.53 sand
13 99 2000 400 2 bedrock 13 99 2000 400 2 bedrock 13 7 895 210 1.78 sand
14 99 2000 400 2 bedrock 14 99 2000 400 2 bedrock 14 12 895 210 1.69 sand
15 99 2000 400 2 bedrock 15 99 2000 400 2 bedrock 15 8 895 210 1.8 cray
16 99 2000 400 2 bedrock 16 99 2000 400 2 bedrock 16 7 895 210 1.68 cray
17 99 2000 400 2 bedrock 17 99 2000 400 2 bedrock 17 6 895 210 1.63 cray
18 99 2000 400 2 bedrock 18 99 2000 400 2 bedrock 18 15 895 210 1.67 cray
19 99 2000 400 2 bedrock 19 99 2000 400 2 bedrock 19 6 895 210 1.84 cray
20 99 2000 400 2 bedrock 20 99 2000 400 2 bedrock 20 6 895 210 1.82 cray
Ti(s) Site class Ti(s) Site class Ti(s) Site class
0.084 1 0.071 1 0.511 2
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ROKUGO ASHIYASU
Ground P-waye S-waye Density Ground P-waye S-waye Density
depth N velocity | velocity (gm) Soil type depth N velocity | velocity (gm) Soil type
(m) (m/s) | (mis) (m) (m/s) | (mis)
1 4 555 135 1.49 cray 1 4 560 130 1.53 cray
2 9 555 135 1.46 sand 2 6 560 130 1.54 cray
3 16 2000 135 1.8 sand 3 5 560 130 1.49 cray
4 8 2000 135 1.99 sand 4 5 560 130 1.55 cray
5 4 2000 220 1.93 sand 5 4 1200 160 1.59 cray
6 15 2000 220 1.97 sand 6 2 1200 160 1.58 cray
7 4 2000 220 1.74 cray 7 6 1200 160 1.65 cray
8 6 2000 220 151 cray 8 7 1200 160 1.67 cray
9 16 2000 220 1.64 cray 9 18 1480 290 1.73 cray
10 7 2000 220 1.89 cray 10 11 1480 290 1.79 cray
11 6 2000 220 1.87 cray 11 12 1480 290 17 cray
12 6 2000 220 1.95 cray 12 14 1480 290 17 cray
13 99 2000 220 1.97 sand 13 16 1480 290 1.72 cray
14 99 2000 400 2 bedrock 14 18 1480 290 17 cray
15 99 2000 400 2 bedrock 15 19 1480 290 17 cray
16 99 2000 400 2 bedrock 16 14 1480 290 171 cray
17 99 2000 400 2 bedrock 17 15 1480 290 1.71 cray
18 99 2000 400 2 bedrock 18 17 1480 290 17 cray
19 99 2000 400 2 bedrock 19 20 1480 290 17 cray
20 99 2000 400 2 bedrock 20 20 1480 290 1.72 cray
Ti(s) Site class Ti(s) Site class
0.278 2 0.411 2

Table 4.2.1.9 Ground information (YAMANASHI)
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4.2.2 _EHEMEIEEA T

RS IR E A Lok 7 Y — NERRYE T — A SRy & L, MRS s
AL LTV D 1 7 L—A(6mx6m) & L7= (Fig. 42.2.1 28), @EWEEIL 3, 5o 2fEE L, 18
SORIE U CRBIT 21T o 72, BEm h=3.bm, Bz n & L, BEYE S Hm)%(4.2.2.0X %0 5272, £7=,
1EARIZ K 2H%E S Hu(m) ISR 491272 B0 iR & T 5BYO 1 RE— ROERL5A 3 B R
ERDEREL, 4222k KD,

H=hxn (4.2.2.1)
2 1
H,=|=+— |xH
u (3 3nj>< (4.2.2.2)

B EH T (sec)id(8.2.1) L ¥ 49, RC EEFEWICXIGT HEI L L TM4.2.2.3) LV Rd7=,

T =0.02H (4.2.2.3)

F7-, EHEE OB EEH - OEEFIW & L, FBEEE w kN)I34.2.2.49)2, &2 EE w(kN)
12(4.2.2.5) iz L EH LT,

wW=WxS (4.2.2.4)

W =wxn (4.2.2.5)

B, SR 4FEEEIC T — A BT IVITEA Y- D OFEBE W =12kN & L, BXEF LTI — A T
NEO LYY OEENRKELSRDZEEEZE L, BMAU7ZD OFEREW=13kN & L7,
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Fo. HWEE mton), FFEAKEEN 6;(m)ET D&, AVEE M, ton)3(4.2.2.6) &5, Fiz,
HNVEE M, Con)lZENINEE ¢ (m/sDE2 R UT-bOEFHERE W(N)ET D EHHERE W(N)IX
(4.22.70 L 75,

.o " 2
M, = (?:]' ?_2) (4.2.2.6)
W, =My xg (4.2.2.7)

Inner

pillar

Fig.4.2.2.1 Plan of target structure
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HNE & M, (ton) & @AM T (=0.02H) LV, 77— A T A OYMMINE Ky (kN/m)iE4.2.2.8)1c, F
7eBERE T NV OWMRAINE K 137 — A T IVORRRETEA Ry(1/120) & BEXE 7L OFBRIRETEA Ry,
(1200)D 6 T — A T AOPIMAINE Ky 20 C@4229) Rz LV RdTz, Fo, BEXET L O
AIENX©2.2.9 & Ky L VR,

M
K¢, =477 T2“ (4.2.2.8)
Ry
KW]. ZM' Kfl (4229)

PLED X 9RO 7 E5EE DS % Table 4.2.2.1 127777,

Table 4.2.2.1 Structural parameters

Number of | Height | Effective Effective Period | Rigidity
storeys (m) Height (m) | weight (kN) () (kN/mm)

Rigid frame 3 10.5 8.17 1111 0.21 101
model 5 17.5 12.83 1767 0.35 58.1
Boxed wall 3 10.5 8.17 1203 0.17 169
model 5 17.5 12.83 1915 0.28 96.9

¥, 3TEHIMED b B THEFM TIINER AR T 2560 R L B DN DN, A TlIiEHE
L LTS, Zhud, 2 e T 5 Ll - @) T LITHIE, MIRERETDLENDH D Z &
5. FHIMRMRETE 2D 499 KGROBE Th 5 aEREOBEY OMEIED~ 7 v 2R AT,
WEEZ 72 0 RN 2O TH D, 725 3CHK 410018 V) | HUERE TIIAHHUS L 0 AREAT B MR S 1 5
72 ANO RN BT MRITHIERE L 0 b B OIE S N LEEMOMET L 25 Z & bRUE LT,
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A O BERAE AT /1Oy (RN PRAZK A AD 5 1R 2 O CTRUE L 72 B AV ) Qun(kN) & L.
(4.2.2.10) ~4.2.2.12) X0 Bk D 7=,

Qun = Ds - Fes - Quq (4.2.2.10)
Qug =G Wy (4.2.2.11)
G=2-R-A-C (4.2.2.12)

Z 2T Dy IIHEEFFHARI, Fo 13BRIREL. Qua IHEHERT AW MR 3 Cp=1.0 & L TRz & ZITAET
LHEREE AWM, COITHEE S AW R, Z (THERISAR S R ITIREVRRIEAR S, A 1TEE AW
DR T D, Fom1.0, Z=1 L L, 1ERRTHDHT2D 4 1310 L LT, Flo, F—AEFT AT
T RFELR S Ds=0.3, 0.4, 0.55 DFF 3 FEL L, BEXET /L ClE Ds=0.55, 0.75. 1.0 OFF3fE & Lz, 7¢
B, BUTHIEIZ Lo 7o @) O ERHERE O B KEIL T — A U415 T Ds=0.45, BERMEIE T Ds=0.55 TH
LM, RETHEG a7 U — NEEMOBRMIN L Ds 2 AWTHEHLEZLO XD H K&EWZ L3R
EINDTm, T7—AET VT Ds =055, BEXET /LTl Ds=0.75, 1.0 {IZ2OWTHMaTETT-> T
Al

F 2. OOERAE AW ST O RN)IZSCHER 41072 P8k 2> 7 ) — M EO— A 7 PEREREM I B8V CTH
WHEITN5(4.2.2.13) XD BEfRZ HWZ, BRETE 6, (m). OOFINER e (m), OOEFUBRRIE O]
AL TR g, OOFEINZOMIME K kKN/m), R ORIME Ks (K(N/m) x4 4 (4.2.2.14)~(4.2.2.18) iz
X RDT,

Qer =Q—3y (4.2.2.13) Sy =Hy, xR, (4.2.2.14)

Ser = Qor (4.2.2.15) ay = Ky (4.2.2.16)
Ky Ky
Qy-Q K

Ky=—Y =9 (4.2.2.17) Kg=—t (4.2.2.18)
Sy = Oer 1000
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BARZEIEA R ITT — A BT IVOIREAE Ry=1/120 & L, BEXTE T IVOBEIREFEAA Ry 1 CHR ¢
WAEZH L RW=1/200 & L7z, EE#EED 0-0 Btk % Fig. 4.2.2.2 ITRT,

Y O ITTIVFFEIFE E Takeda E7 /L 419 Uiz, iz, BEIL 3%OBRHBIMELAIR L L, 72
B, BEXEE COBEITNEFEIZA Y v 7EEZ R T 2 ERBN TN DAY, SCHk 41294019 CId R K /T
BEONRY RERERE TLELEBEZRL TSI LD, R CIEEXET BT HIET
T1EEZAEIE Takeda E7 /L & Lz, ERUC XV RO EEHEEN /)% Table 4.2.2.2 IZF & iz,

Qun

—— = K3

Ocr

0

Fig. 4.2.2.2 Q-5 relationship of structure

Table 4.2.2.2 Yield drift angle and structural strength

Number Yield Structural Crack Yield
of drift characteristic | strength | strength
storeys | angle(rad) coefficient (kN) (kN)
0.30 110.80 332.41
3 0.40 148.11 444 .34
Rigid
0.55 203.65 610.97
frame 1/120
0.30 176.56 529.69
model
5 0.40 235.63 706.90
0.55 324.00 972.00
0.55 220.62 661.88
3 0.75 300.85 901.57
Boxed
1.00 401.14 1203.43
wall 1/200
0.55 351.00 1053.00
model
5 0.75 478.63 1435.90
1.00 638.18 1914.54
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4.2.3 HRITROFH

AREITIX, ATV D MR I RO R HEZ R T, ATl ERYE T — X U2 g e LTwn
LHleom XU T EICONTEBEE T, AV A FHOLEZBEL T D, Ieds, —RICREITMIC
EMEERENZ S BE IND Z &6, MEMERRFEGIZ 3T M OHERINE 2 atxt g & 3 2560
%< HTHMOBF P >— e e v % 0 ZOREBEN NS WIKEERD TH L GEITIE, AT = A O
WNEELH)TH D Z L 419 5 R CRERGEH o> 7 U — MEREY TIHEr v X U 7 OREN NI N Lo
9 T ENKIEHE R DA 2 & — & v AT A & R U CIERICRE il 72D 2 & 41072 En D |
K CTRIBETLEMOEFL L TH, nyF L J7ORBIININEEZEZLND,

i & OB EAER (AT = A) ZB[ET DB D AR IZE L Ky (KN/m?) & Hilg o5 Cn
(kN * sm)iZ =2 — T NVEFM LI E 4N TEI Le, DLNICZEOREFEEZRT,

ACEHR X2 Ky, (RN/m)1E(4.2.3. DU K W BE LT,

Khb = IBhthb (4.2.3.1)

L, By ITREHAR ISR A KR IR EROMIERE TH Y . 4.23.2Rick kOB b,
K (FEEREE T AR DS L IERIZ DD < ERGE L7235 G OEEEFEOKEITRER TH Y | (4.2.3.3)UC &
DRDOLND, Flz, ol TD@.2.3.49)RIZ LV RDEND, 7ods, i (3 EZKTE T LXKy L7
DIEEF. o lTRT Vb, G IR g O AWM, Z, (m)ix=— > OTEAN G O § g K
TOHHETH 5, zhO ()l — U TE A B IR £ TOMERET, 235X EVkdDHND, £/, 1,(m)
RO X R E H O TH Y, 1236802k RDHND,

1

/%:il (4.2.3.2)
i=1l Xy

(2
Kinp =76, Zho (4.2.3.3)

ho0

C;i ZhiZhifl
i =| = | (4.2.3.4)
I [Gl} ZhO(Zhi _Zhifl)

2-y,

Lo = 7o (4.2.8.5)
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o =+/B-D/7 (4.2.3.6)

B. D(m)IZFNENEBOIE L BITXTH D, 22T, @23 N0 X ) IciThEREZEET HEICH
WD HAE O AWIAIEZ R IXRE L TRIL CGGHRE L, B IXhERE2ERZ L LTHET D, o,
G, [T H A T O A WIE,  h 1 XE R ek A 2T,

Gi =G, (1+2ih;) (4.2.3.7)

(4.2.3.77X%(4.2.3.3)R. (4.2.3.0RITHRATAZ LICLY, BHEETRLUEAKEHIBITRER S Kb
ETBHE RDM@E.23.8DIHIIETZENTES, 4.2.3.8)NOEHNHAITNREE L 725,

AR S Ch (kN + s/m)1%(4.2.3.9) TR I N D,

K'  2hg, K,

C, =—
h ®, o, (4.2.3.9)

A Dy 1300 F0(4.2.8.10), (4.2.3. 1) Tk B b,

a) Tg <Te@&%

KI
C -1| ™ hb
h' g _sm[O.Stan ( <. D (4.2.3.10)
b) Tg >T, oL X
"
. . 1| Bhp
h”u =S'n[0-5tan [K_th (4.2.3.11)
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n ! 1 1
Khb:2Kmhw+2”%&V/%Gm[?__$_J (4.2.3.12)
e 'g

HiE DF AW G 13RO AWTONT 2 4 126 U TR T 2728, HUlgow AWIAIYE G & g o
HAMOT OB AN NE L 725, LLFIZZ O ERREE RT,

80 JBOWMEREOE AW G, . 5 i BOEAWRINEG, . 5 i EOBREHN XL F0(4.2.3.13)~
(4.2.3.15)Xic L 5,

Goi = pVs! (4.2.3.13)
1

i =——— Gy 4.2.3.14

b1+ 7i/7o.5 o ( )

h; =hpax@—G; /Gy ) (4.2.3.15)

7272 L, AT 5 M OIEFREE T ViE Hardin-Drnevich model & U, FEHER AWIE A yos. K
PR TEEL Mo 123CHR 9 2 0 VB HIZ BV TIEZNE L 0.10%. 21% b I BV TIEZNZ 4 0.18%,
17% & LT, F7z, HiOTABOT By OFEHGIEIC DN TIEIRIZTR T 5,

55 i B O AMIIE K, . 55 n B EEAL TR0 5 O AMIAIE K, 1320 T 0(4.2.3.16) K~ (4.2.3.17) = &
DR,

G.
K, =—-

T (4.2.3.16)
« 8B

n —2—73 (4.2.3.17)

7272 Uy BITEAIERR, yp 13RI TR O R T ) Tl F 0(4.2.3.18)~(4.2.83.19) L v ko
72

1.0
B= — =0.564 (4.2.3.18)

12,

7B _W (4.2.3.19)
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HE DWW TR h 1 IEBOREEE b # W T(4.2.83200 L v EH L-, 7277 L, IUREHE 1R T
1% h=0.02 LT %,

h= i
Tl G (4.2.3.20)

M 1 R EEUE S, o 2 R EEUE #113(4.2.3.21)~(4.2.3.22) U L W kb7,

n-1 n-1 2
T — i=1 — i=1
Y Ve 1[G, (4.2.3.21)
244

i=1 | POi

T
T, = gl (4.2.3.22)

LBz, o 1 ELEE 2K, 2NN T 5 £ TIEGFEHE 2170 o1 AWM G
FRE L,

B i EOREAMOT Iy ORI S T2 > IR E O ER w BB E 72508, e BEHT 58I
IZ. Sotodola EIZ XL ANBEIRIZ LY 1| IkE— FEZ K, HIFEHOZEN & T2 DO BN DEIFKE

HAED 1 RE— NELZEHA I THRI L,
M DS ERCRET MBI T L 9 IS - SUIEIE L BB O-LR | OFRIK-T PO ZEf &
5, Lo TUHFHE A B O-E A i OFIAKED pD 13(4.2.3.23) X THEDH, uD i, PERFEEL FIH

OE— FWHEL®=1.00 THD

H“):n%U§” (4.2.3.23)

E7o. B OAEERUD | B OATEERL 0 13(4.2.3.24)~(4.2.3.25) U L D sk T,

. 1 0
utd = P P (4.2.3.24)
n i=l
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Gy _ (), 1 ()
up =uil) +K—Z P, (4.2.3.25)

i s=1
BN % FEMEAL U TR B j+1 BIH © 1 RE— REUUD %(4.2.3.260) XA CHET 5,

ud

0 (4.2.3.26)

(i+1) _
Ui 0D
1

It jE B omwEEEMY | ICREE [ H OBRERIE K D 12(4.2.3.27) 5 ~(4.2.3.28)RU LV sk
Oz,

n
i (j+D2
M =3 mU; (4.2.3.27)
i=1
i A n-1 ) ) n-1 . .
KO = KU+ Z(Ki—l +K;j )Ji(Hl)z + KUz - 23, KUy O (4.2.3.28)
i=2 i=1

Fio, WOREHR FIH O 1 kEAEM T 124.2.8.29 U L v kT,

M (D
) (4.2.3.29)

TO —27

PLEICE D 1 REABAPINGGHE 21TV, FE SR OKEEN u; 2 RDT-,
WIZ, MR D2 & TR O O 722 % — IR R T, & HEEE G, LY, Il RE A~ K
IV S, & VW T(4.2.3.30)~(4.2.3.3D)Xiz L W kod 7=,

T,V 1
Uy =| == | =—GS,(T,,£=0) (4.2.3.30)
27 ) 2«
2
T, 1
Ug =| == | ——GgS,(T;,£=0) (4.2.3.31)
27 ) 2«
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Uy (FHIERE DZENE, ug 1X LMD BN TH 5, F - — R TBEHI 3 % MR H OBIIRER G, |
TEAH AR OHEIE R Gy 13(4.2.3.32)~(4.2.3.33) KUz L WKz, Z 2T, (4.2.3.30)KD a 1TPEA &
—HURALTHD,

G - 1
1" 157h+a (4.2.3.32)
~ 157h ( )
B~ I5hra 4.2.3.33
n-1 G n-1
—H;> piH;
a_iZl: Pi Ié I I_ 1
[n_l Jz Vs (4.2.3.34)
H;
=1

PLEIZEVRDTZ ugry upy ug & AT DO AN wiy 5 JEDOE AWOT 7% (4.2.3.35)~(4.2.3.36)
Rk kD=,

Ui =|ug —ug|-U; (4.2.3.35)

7; =0.65(u; —uy,; )/ H; (4.2.3.36)
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4.3 fEHTIER

LUFIZIE, 4.2 (2R LI B L0 RO T T E 45 oo 2R g o B ) & B E o 2 WV THUER S E
fRMT 24T > Tt R a ~ 9,

4.3.1 T—AUETILORE

3B IS BEEET T — A BT L OSMBHTHLSIC BT DI RIS A & iR D | kR E X
N, SCHR “PRIBRIC D=0.3, 0.4, 0.55 12k T 2SR E LT, WMHE u=4, 2. 1 ZEA L., BIREFEA
(E1/120012 pu 3 U CTROIZRAETEA ORISR % Fig.43.1.1, 43.1.212"7, Fig.43.1.1 L0, 3 & CE
TV T DAEIZES D & THRKIGEZE AN 1/40 Z 2 TWO 2 TS A H 0 | Fig. 4.3.1.2 128 L7 5B
HETET NV EIIGE L TRERERAZELEORRE oz, BIKE LTE, Dy DffE(=Cp DE)RKE L 72
DIZONT, BMOMBISELERAITNE L REMDBH DD, Dy BREWIEEE LT RAER A %
B2 DT —ANE N, £, HEEMORWEITHSIZ EEBIRENKRE 80 | [RAEEAZBX 57
—AbHZW, IHIT, BESNEL D L HBINEEEADN NS RN 5, LED XS s
KOG, 5 3 BETHRAIIR LIz L 212, RAKFEM A GHR TREF S U7 ikgg g b o[RSy
DB — 2 TARBUTSERMFE N 2 5 2 D rlaetENH 5 2 & & TR bR L TWD, £z, fEiTH

WZIEH 2T 50, —fFle UTINROHBICEZEE ML, 3 BETET /LTI 1/40 BREE/ZAS, 5 B
HETET NV TIT /60 FREE & 23 BIRREOHMBIGEEMA L g o7, 22 TI3METET /MIEE S 10.5m,
5PEETET ML 17.5m EEI DN 32 ThHZ b, HEBINEEE S ZFAETHL Z LR DD
Do ZOZEMD, FB2ETRLI Cs* Sna=—EDBMDBENTHNC HIF DT,

F 72 1 FEHUE CIIARAT LR S R KIS E AT A O3 70y, 2 Bk 3 R C X[ — Mg FEj |
CHFSNDITE DO T THUS IR KIGEEAOEPIFFICRENWZ LBHRTE 5, 2
FUT B RO EHEEIZ I T vl fl 2 3 FEIC KRB L T\ D Z B ITHER 3 5, 51 2 132K [E @ International
Building Code*'""Cld, HlEfli4 6 FAEIC L CTH V| [FA—HBFENCOREEROZENELCIZ 72
STWND, ZOZ b, 3FEICKR S - i Ic S S MG 2 2 &k, #ifEo> 1 ke BUE
DREL B MBREFE CHMRME L L CHMET2 Z 120080, fERE L CREIRRBED D 5k
H L <ITSERPOERF R SNA RN H D EE X LD, FRCHIKEEY I, HIEISE RO Sl
JENAS 2 FE, 3 FEMAR O BEE I L TVWVEE R A5 E0 S, ZORICHENKLELEZ DD,
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— = Critical drift angle <>Site class 1 OSite class2  ASite class 3

Maximum response drift angle R(rad) Maximum response drift angle R(rad)
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Fig. 4.3.1.1 Analytical results (3-story rigid frame model)
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= = Critical drift angle
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Fig. 4.3.1.2 Analytical results (5-story rigid frame model)
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F 72, Fig.4.3.13, 43.14 23 BEB LS BEETT — A BT /T 2K HBEFER D 2 DO fETH
AR OSE . B 2 B OFE. IR, 3 FEHUE OZE, SIS T DI EISE A7 hL
LAY FIVITKHIN T D @ DI KINERF O E M, e RINEE A 2R LTz, Fig.43.13 06, —
I Dy DAED /NS WIE EBIIH IV NS 72 D7, RRINEERAPKREL BN HDH, —FHT
Fig.4.3.1.3 0)DJIEED X 512, D03 D KISEE A D D=0.4, D=0.55 12T LANS L R 5
Britm b &5, JKETiE, FAHOMONT L I EISE A7 MLVOEMETFLTEY . Dy OfE
DINSWNEEBDOEME N EL 7o o722 & TIEEIREARY MVOMEPRIRITIK T LIZ720 &5
2D, FHBFERNZ OV TIEEIRE AT bV E R KISEETEA ORI OV TRFT5 &, 1 FE
HfE T o D8R, B NNEE A AR bV OEIZER I TIE% VB 5 600, B o S 5
H CIHENZER— L 20 | BRISNEEADES DR, 2 R Th 281E ., )1k C IR o =Ek)E
HADMIEAT AR IR & < BZe v | 118 CTIXE B 0.3 B CTH D DIkt L, G CIIEINK 1 B &
THELTWS, ZO7D@EYOSMmEHH TINEERE AT PR E— 2 & 725 7R Tl KRG
BEBANEFICREL 2oTWND, F£72, 3 MMM TH D%, Mk TH RO ABE AR |
LCIHEMPI 1 TEBEL THSDIZR L, BETIIN 2 B TEEIL T2, ZOfERE 2 FEiE & ([
BRICIR RIGE BTG DZERN K E W,

F7- Fig. 43.1.4 O(a), (b)&L V| HARO 1 REEJE WA E O HAE TIX SR TET LV TIL3IBETET
VR S ERRIGEETGAD/INS WD HIE IS B R O S0 & W X [R5 & 72 > T2, —75 T Fig. 4.3.1.4(c)D
BERD X912, IRERE AT MAOE—7 REWEEE THROTW S 720, 5B TET L ORKIG
BTN 3 BERETET VORRIGCEEEMALY GRESRDZELH D, YLD X D12 1 FthiE & bt
e U C 2 Fl, 3 MR Tl DS K WIRBEERANRKE BT D, Y O HIUEE I Z R O A1 8 B &
2, 3 FEHE O EE AL LT <, AR E L TEDEHORTTHD D0 EBERZIT 5720 &
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(c) 3-story rigid frame model (D=0.55) (f) 5-story rigid frame model (D=0.55)

Fig. 4.3.4.2 Map of analysis results (sway model)
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(¢) 3-story boxed wall model (D;=1.0) () 5-story boxed wall model (Ds=1.0)

Fig. 4.3.4.3 Map of analysis results (fixed model)
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(¢) 3-story boxed wall model (Ds~=1.0) (f) 5-story boxed wall model (Ds=1.0)

Fig. 4.3.4.4 Map of analysis results (sway model)
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FEARZEIE A € 7V DN SE Y DI R FE IO A R Tl 12 f2 (29 528
EFFECT OF YIELD DEFORMATION MODELS ON THE MAXIMUM
EARTHQUAKE RESPONSE EVALUATION OF BUILDINGS

O BT, KO KR, RE Rk T
Hisahiro HIRAISHI, Daisuke ODE and Eiichi INAI

This paper proposes the equations to predict the seismic response of the buildings whose yield deformation angles depend on the
horizontal strength, based on the equivalent linearization method. Then, the paper discussed the difference and characteristic of the
seismic performance of the buildings due to the types of the yield deformation angle. Finally, the paper presents the approximate
equations of the seismic response in the form of the function of the factors used in the Calculation of Lateral Load Carrying Capacity,
and discusses the difference between the Calculation of Response and Limit Strength and the Calculation of Lateral Load Carrying
Capacity.

Keywords : Seismic response prediction, Seismic performance evaluation, Calculation of Response and Limit Strength,
Equivalent linearization method, Calculation of Lateral Load Carrying Capacity, Reinforced concrete buildings
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This paper compares the design concept and factors in the specifications
of the seismic design codes of International Building Code used in
U.S. and Calculation of Lateral Load Carrying Capacity. The paper
also researches the relationship between required strength and response
ductility of the buildings designed by two codes. Finally, the paper
compares the maximum drift angle based on two patterns of yield drift
angle models.
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This paper proposes a detailed design method which defines response
deformation of buildings as the target design index. In the design,
the required base shears corresponding to design deformations for
the moderate and severe earthquakes are estimated by the response
calculation formulas based on the dynamic theory. Then, the paper
examines the obtained restoring force characteristics by the time history
response analysis, in order to verify the appropriateness of the proposed
design method. It is proved that the proposed method excellently
satisfies the target design deformations.
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COMPARISON AND DISCUSSION OF REQUIRED STRENGTH DETERMINED BY
SEISMIC PROVISIONS OF CALCULATION OF RESPONSE AND LIMIT STRENGTH
AND THE INTERNATIONAL BUILDING CODE

KoKW, E R ARETT, M
Daisuke ODE, Hisahivo HIRAISHI and Koichi KUSUNOKI

This paper compares and investigates the relationship between required strength and response ductility of the seismic design codes of
International Building Code used in the U.S., and Calculation of Response and Limit Strength used in Japan. Based on dynamic theory,
the paper also proposes the rational modification for International Building Code for two patterns of yield drift angle models which
significantly affect on the dynamic response of the buildings. The modified International Building Code shows excellent correspondence
to Calculation of Response and Limit Strength.

Keywords : Seismic response prediction, Seismic performance evaluation, Calculation of Response and Limit Strength,
Equivalent linearization method, Reduction factor, Reinforced concrete buildings
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This paper verified the seismic performance of low-rise reinforced
concrete buildings in metropolitan area, designed by Lateral Load
Carrying Capacity. The validation target is rigid frame structures and
boxed wall structures. In the verification, profile of the grounds and
interaction between the ground and structure are considered. The paper
concludes that the response of the buildings is significantly affected
by the ground profiles, height of the buildings and deformability of the
buildings. Finally, the paper indicates the map showing their risk index
based on the relationship between their deformability of buildings and
response drift angle.
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SEISMIC PERFORMANCE OF BUILDINGS
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AND PROBLEMS TO BE CONSIDERED
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Abstract— This paper investigates the seismic characteristics
of buildings at critical deformation, which are important factors
for seismic design. The paper shows the calculation method of
the equivalent building period at critical deformation and
derives the basic response formula to evaluate the base shear vs.
critical deformation relationship from energy balance at the
maximum deformation. Finally, the paper examines important
factors which affect seismic performance of buildings based on
the derived critical building period and basic response formula,
and points out the problems in Japanese existing seismic design
codes.

Keywords—Japanese seismic design codes, equivalent period,
response  evaluation, seismic zone coefficient, ground
amplification factor

. INTRODUCTION

The seismic design of current middle/low-rise buildings in
Japan are usually conducted based on the calculation of lateral
load carrying capacity [1]. However, the calculation of lateral
load carrying capacity was enforced several decades ago, and
from the view point of the current earthquake-resistant
technology and knowledge, it specifies some irrational
regulations [2].

On the other hand, the calculation of response and limit
strength was also enforced as a performance regulation in
Japan in 2000, where seismic performance is verified based
on equivalent linearization method in calculation of response
and limit strength

Reference [2] already clarified that the effect of damping
is overestimated in the constant acceleration region and the
extension of the building period due to the plasticity of the
building is neglected in the calculation of lateral load carrying
capacity, and they are some of major factors that cause a large
difference in demand strength by two Japanese seismic design
codes. However, the influence of other factors such as zone
coefficient Z and ground amplification factor Gs which also
cause significant difference in two seismic codes is not
quantitatively evaluated yet.

This paper investigates the actual situation and problems
of the seismic codes of the building in Japan. At first, the paper
shows that many buildings belong to the constant velocity
region at the collapse of the buildings considering the response
period and the relationship between the acceleration response
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spectrum and the equivalent period of the building. Next, the
paper derives the simple basic response formula for buildings
in constant velocity region of the response spectrum from the
equilibrium of energy, and investigates the problem of the
existing seismic design codes based on the formula and the
equivalent period. Finally, the paper examined the influence
of the seismic zone coefficient and ground amplification
factor on seismic performance, and pointed out the problems
of the current code. It is meaningful in not only academical
fields but also practical fields to show the response evaluation
formula in such simple expression and the influence of
structural factors on seismic performance, so that engineers
can easily understand seismic performance and can easily
reflect them in seismic design code and seismic resistant
technology.

Il. RESPONSE EVALUATION BASED ON THE EQUIVALENT
LINEARIZATION METHOD

Shibata et al. has derived the relationship between the
required strength and deformation of buildings based on the
equivalent linearization method[3]. In addition, Otsuka,
Hiraishi et al. examined the influence of hysteresis models on
seismic response of a single degree of freedom system when
it resonates, and it was concluded that the difference of the
hysteresis models had little effect on response if the equivalent
stiffness (equivalent period) and the energy absorption by the
damping force are equal. In this chapter, it is showed that
many buildings belong to the constant velocity region at the
critical deformation based on the relationship between the
equivalent period and the response deformation.

A. Equivalent period and response drift angle of buildings

From [3] and [4], it is rational to use the equivalent period
for response spectrum for elasto-plastic response of buildings.
In the calculation of response and limit strength which is the
other representative current standards in Japan, not the elastic
period, but the equivalent period at the maximum response is
used as the period of the response spectrum.

Reference [5] gave (1) for the equivalent period of a single
degree of freedom system with the functions of the base shear
coefficient and the response drift angle shown in Figs.1 and 2.
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)

where, T, is equivalent period of the building, ¢ is the
seismic response deformation of the building, Cg is the base
shear coefficient of the building and g is the gravity.

Assuming the perfect elasto-plastic hysteresis model as
shown in Fig.2, the equivalent period after plasticization is
expressed by (2). Since the value of the acceleration response
spectrum in the constant velocity region is inversely
proportional to the period, it can be seen that the value of
acceleration response spectrum in the constant velocity region
is proportional to the square root of the plastic ratio.

T =2r My _op Mot )
Ke KO

where, K. is the equivalent stiffness, M, is effective mass
of the building, u is the plastic ratio and Ko is the elastic
stiffness.

My

He

Fig. 1. Single degree of freedom system

Base shear coefficient

yield response
(c%) S

Ko : Elgstic stiffness

Ke : Equivalent stiffness

deformation
J

Fig. 2. Hysteresis model

W\-Taces

The 7™ Asia Conference on Earthquake Engineering, 22-25 November 2018, Bangkok, Thailand

B. Response region of buildings

From (1), the seismic response drift angle of the building
is expressed by (3). From (3), it is found that the response drift
angle which is an important criterion in seismic design, is
proportional to the base shear coefficient and the square of the
equivalent period of the building, and is inversely proportional
to the building height.

2
T, Cg-
Es o

where, R is the seismic drift angle of the building and He
is the effective height of the building.

Figure 3 shows the acceleration response spectrum of the
calculation of response and limit strength (for rough method
of Gs). Table 1 shows the period that forms the boundary
between the constant acceleration region and constant velocity
region. Table 2 shows the relationship between the effective
height and the seismic drift angle of the building with the base
shear coefficient Cg of 0.3 when the period is at the boundary
between the constant acceleration region and constant velocity
region given by (3) and Table 1. If the allowable critical drift
angle Ry is 1/50, it can be seen that the building at the collapse
belongs to the constant velocity region except for the single
story building in the site class 3. Consequently, it can be said
that most of buildings belong to the constant velocity region
when a building shows a certain deformability.

I1l. STRENGTH AND DEFORMATION OF BUILDINGS IN THE
CONSTANT VELOCITY REGION

In this chapter, the seismic performance of buildings in
constant velocity region is investigated from the viewpoint of
energy.

Figure 4 shows the load-deformation relationship of the
system that responds with equivalent stiffness. The kinetic
energy «E at the point A and the potential energy ,E at the point

TABLE 1: BOUNDARY PERIOD OF RESPONSE SPECTRUM

Boundary period (s)
Ty 0.576
T, 0.864
Ts 1.152

TABLE 2: RELATIONSHIP OF BUILDING HEIGHT AND DRIFT ANGLE
AT THE BOUNDARY PERIOD IN CASE OF THE BASE SHEAR
COEFFICIENT Cg=0.3

Site class | Site class 1 | Site class 2 | Site class 3
Boundary | + 6765 | T,=0864s | Ta=1152
period
H.=3m 1121 1/54 1/30
H.=6m 1/243 1/108 161
He=9m 1/364 1/162 1/91
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B are given by (4) and (5), respectively. Assuming that the
input energy and the energy consumption by the system are
equal between the point A (zero displacement and maximum
velocity) and the point B (maximum deformation and zero
velocity), kE=pE is established from the equilibrium of energy.
As a result, Equation (6) is induced since maximum velocity
Vmax IS cOnstant in constant velocity region.

1w 2
E==.—V 4
k 2 g max ( )
1
pE=E~CB ‘W -6 ax ®)
v 2
Cg * Spax :%:const (6)

where, (E is the kinetic energy at the point A, ,E is the
potential energy at the point B, Vmax is the maximum response
velocity of the building, Jmax iS the maximum response
displacement of the building and W is the weight of the
building.

In the calculation of response and limit strength, the
acceleration response spectrum of the engineering bedrock So
is given by (7). The acceleration response spectrum Sp, and
the velocity response spectrum Soy are pseudo-connected with
(8). The value of Soy is 0.815(m/sec) in case of the constant
velocity region based on the calculation of the response and
limit strength.

The seismic response velocity of buildings in the constant
velocity region is given by (9) using the factors specified in
the calculation of response and limit strength. The
fundamental relationship between strength and response of
buildings in constant velocity region is given by (10) by
substituting (9) into (6). From (10), it can be seen that the
demand base shear coefficient is proportional to the square of
the zone coefficient Z, the ground amplification coefficient Gs
and the reduction factor Fy, and it is inversely proportional to
the maximum response displacement of the building dmax.

8 (For constant acceleration region) %
® " 15.12/T, (For constant velocity region)

Te

Sov :2_30a (8)
v/

Viex =2-G; - S, - F, =0.815-Z -G, - F, )

0.06782%-G,”-F,’
B — 7" 55 b (10)

)

max

IV. PROBLEMS OF CURRENT CODES

This chapter investigates the influence of the period
extension due to the plastic deformation, zone coefficient Z
and ground amplification factor Gs on the seismic
performance of buildings. Also, it examines the current codes,

Sa(m/s?)
Site class 1
Site class 2
Site class 3
0 Tl Tz T3 Te(S)
Fig. 3. Response spectrum
Q
B
Qo oo (B, ¥=0)
(=CeW)
A
(0=0, Vmax) 0
6max
Fig. 4. Q-0 relationship
12
Site class 3

Vibration characteristic coefficient R;

[N

o
oo

o
=

o
~

e
[

o

.\:\\\ Site class 2

\ Site class 1

o

-?3’
1 15 2 25 3

Elastic period of building (s)

| |
| |
H H
| |
1 1
| |
i i
H H
+ .+
Ll l

—
N

o
o

Fig. 5. Vibration characteristic coefficient
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especially the calculation of lateral load carrying capacity by
comparing the calculation of lateral load carrying capacity
with the calculation of response and limit strength based on
the relationship between structural characteristic coefficient
D and the response reduction factor Fy. Finally, it points out
the problems in Japanese current seismic codes.

A. Demand base shear coefficient of the calculation of
lateral load carrying capacity

Most middle/low-rise buildings in Japan are currently
designed based on the calculation of lateral load carrying
capacity. In this calculation, the vibration characteristic
coefficient R; of Fig.5 is given using the elastic period of the
building defined by (11), and the structural performance shall
be verified against this value. The period of the boundary of
the region where the vibration characteristic coefficient is
shown in Table 3. Figure 6 shows the relationship between the
height and elastic period of the building. Most of the Japanese
buildings are designed in site class2 or 3, and as a result, most
of the middle/low-rise buildings are designed with R; of 1. For
this reason, the influence of the site class and the reduction of
Rt are not considered in the most case of middle/low-rise
buildings, and the demand base shear coefficient is given by
(12) in the calculation of lateral load carrying capacity. Here,
the shape characteristic coefficient Fes and standard shear
coefficient Co is assumed to be 1.

T =H(0.02+0.01z) (11)

’

Cy =Z-D, (12)

where, H is the building height and « is the ratio of the
total height of the floors which is wooden or steel construction
to the height of the building.

B. Demand base shear coefficient of the calculation of
response and limit strength

By substituting (13) into (10) expressing as the response
evaluation formula in the constant velocity region of the
calculation of response and limit strength, and setting the
effective mass ratio My/M to be 0.82 and the effective height
ratio He/H to be 0.715, the equation (14) is obtained. If the
ground amplification factor Gs=2.025 (for rough method) in
the constant velocity region in the site class 2 and Z=1 are
substituted into (14), the same equation induced in the
reference [2] is obtained.

Onex = Ry 11+ H,y 13)

007782%.G/-F’

Ce
R,-u-H

(14)

where, Ry is yielding drift angle.
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TABLE 3: BOUNDARY PERIOD OF VIBRATION
CHARACTERISTIC COEFFICIENT

Boundary period (s)

Ty’ 0.4
Ty’ 0.6
T3’ 0.8

60
50
E
= 40
2
2
o 30
=
=
@ 20
10
0 Ty’ T, T3
0 0.2 04 0.6 0.8 1 1.2
Elastic period of the building (s)
Fig. 6. Relationship between building height and
elastic period of buildinas
TABLE 4: VALUEOF D;AND R, [2]
U 2 3 4
Ds 04 0.35 0.3
Fn 0.672 0.587 0.545
Fp? 0.452 0.344 0.298
1.2
1
0.8
S
‘f_% 0.6
S
°
304
(<)
14

o
N

1 15

2.5 3 35
Plastic ratio

Fig. 7. Relationship between D, and Fy, [2]
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From [1] and [2], the reduction coefficient F, used in the
calculation of response and limit strength is defined by (15),
and the damping factor h is given by (16). In [2], y = 0.25 is
set when the adhesion between the main reinforcement and the
concrete is adequately secured. In addition, the relationship of
Table 4 and Fig. 7 shown in [5] gives the relationship between
the structural characteristic coefficient Ds and the reduction
coefficient F,. Here, this relationship between Ds and the
plastic factor of the building was determined based on [2] by
assuming that the plastic ratio of the building is equal to that
of beams [6], and calculating the value of Fy, corresponding
to Ds from (15). Equation (14) is rewritten by (17) by using
the relationship of Ds=F? from Table 4.

15
R, = 15
" 1+10n (15)
h=y[1-i]+oos (16)
Ju
0.07782%-G,;” D,
Cos—p (17)

Ry-u-H

C. Comparison of demand base shear coefficients by
current standards

Based on the fact that the yield drift angle of the building
is almost constant for any type of structure, it can be seen that
there are the following differences in buildings designed by
the calculation of lateral load carrying capacity given by (12)
and the calculation of response and limit strength given by
1.
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The value of the demand base shear coefficient
decreases as the plastic ratio increases or as the height
of the building becomes higher in the calculation of the
response and limit strength. However, these effects are
not reflected in the calculation of lateral load carrying
capacity. Therefore, the value of demand base shear
coefficient of the calculation of response and limit
strength becomes smaller than the calculation of lateral
load carrying capacity when the plastic ratio increases.

The ground amplification factor G affects the demand
base shear coefficient by square in the calculation of
response and limit strength, but in most cases it is
neglected in the calculation of lateral load carrying
capacity.

The zone coefficient Z affects the demand base share
coefficient by square in calculation of response and
limit strength, but it affects the demand base shear
coefficient by first power in the calculation of lateral
load carrying capacity.

Cs B
Ce=ZxR: Reduction by Ds
_________ Reduction by
building period extension
(CRLLCC)
Cg’ .
-------- ! Reduction by Fy? =D
| L
(CRLSR) 5 T

Fig. 8. Concept of the base shear coefficient

1.2
H=60m Site class 2
Hi=48m B—m CLLCC(H,=48m)
1 H=40m =
H=30m A ————a CLLCC(H=60m)
H=20m CRLSR(R,=1/150)

o
)

H=10m

o
~

Demand base shear coefficient Cg
o
(o]

o
N

1 15 2 25 3 35
Plastic ratio u

*CLLCC: Calculation of Lateral Load Carrying Capacity
** CRLSR: Calculation of Response and Limit Strength Rough method

Fig. 9. Demand base shear coefficient [2]
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The concept of the difference due to the plastic ratio is
illustrated in Fig.8. For example, the demand base shear
coefficient is shown in Fig.9 in case of Z=1, the site class 2
and R,=1/150 [2]. In this way, depending on the value of the
building height and the plastic ratio, there is a significant
difference in the results of both calculation methods.

D. Study on seismic performance by magnitude of input
ground motion

The demand base shear coefficient largely differs
depending on the zone coefficient that means the magnitude
of the input ground motion. This section examines the
difference in seismic performance due to the size of input
ground motion using zone coefficient. For example, the zone
coefficient is set to be 0.7 in Okinawa, 0.8 in some areas of
Kyushu, 0.9 in the Sea of Japan area and in some area of the
Chugoku and Shikoku districts. As described above, Cg for the
calculation of lateral load carrying capacity is proportional to
Z from (12), while Cg for the calculation of response and limit
strength is proportional to square of Z from (17). As a result,
for an example, in the zone where Z=0.8, if the allowable drift
angle is constant, the demand base shear coefficient of
buildings in constant velocity region is not 0.8 times but 0.64
times that of Z=1.

Table 5 shows the seismic performance of buildings when
Z=1 grade seismic motion is input to buildings designed with
Z - Cg in case of constant damping. In the constant
acceleration region of the calculation of lateral load carrying
capacity or the calculation of response and limit strength, it is
judged that (1-Z) times strength is insufficient in order to keep
the deformation assumed as Z=Z, but in the constant velocity
region, the deformation by the calculation of response and
limit strength, is (1/Z)? times as large as the deformation
assumed as Z=Z. Zone coefficient may be reviewed from the
recent earthquake disaster, and it is desirable that this kind of
phenomenon is well reflected in its revision.

E. Study on ground amplification

As for the value of the ground amplification coefficient, it
is assumed to be 1.5 in the constant acceleration region
according to the calculation of lateral load carrying capacity
and the calculation of response and limit strength (rough
method of Gs). On the other hand, most of the buildings belong
the constant velocity region when the building collapses. In
this case the ground amplification factor is set as Gy in Table
6 by the rough method of the calculation of response and limit
strength, and Gy affects the demand base shear coefficient by
squaring. Table 6 also shows the ratio of square of G, at the
constant velocity region to Gsa (=1.5) at the constant
acceleration region, which means the influence of the ground
on the demand base shear coefficient. As mentioned above, in
most middle/low-rise buildings, the influence of the site class
is not considered in the calculation of lateral load carrying
capacity based on the elastic period. For this reason, there is a
significant difference in the demand base shear coefficient by
the calculation of response and limit strength based on the
equivalent period, as shown in Table 6.

Incidentally, it was reported that there was a significant
difference in the ground amplification factor between rough
method and precise method of the calculation of response and
limit strength [7]. Reference [7] also showed the difference in
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the seismic performance of the buildings using rough method
and precise method by analytically for several types of ground.
Ground amplification factor according to the precise method
was calculated by (18)-(24) [1]. The paper shows the more
precise influence of ground amplification factor on seismic
performance evaluation based on the response evaluation
formula (17) and equivalent period at collapse based on (2).

.
G <0.8T.
2 0.8T, a 2
0(385(}—(3;2 Tee, ,OB%T (0.8T, <T <0.8T))

G={ T e (18)
G, (0.8T, <T <1.2T,)
Ga=l 1.6, -—Ca7l 1 4orc7

LT L, Lo,
1.7, 12T,
(ZH)
T, =4 GI (19)
2 [—H;
Pi
.
u:? (20)
1
G,=—— 21
* 15Th+a 1)

TABLE 5: SEISMIC PERFORMANCE OF BUILDINGS WHEN Z=1 GRADE
SEISMIC MOTION INPUT TO BUILDINGS DESIGNED WITH Z - Cg

STRENGTH
7 The constant acceleration | The constant velocity
region of CLLCC orCRLSR region of CRLSR
1 - -
09 Strength insufficientto | Deformation increase
' 09-Cg 23%
Strength insufficient to Deformation increase
08 08 Cg 56%
07 Strength insufficientto | Deformation increase
' 0.7+ Cg 104%

TABLE 6: GROUND AMPLIFICATION FACTOR [1]

G G215
Site class 1 1.35 1.215
Site class 2 2.025 2.734
Site class 3 2.7 4.86
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1
= g (22)
G
Z [ —Hi-ZpH;
a=—2 — (23)
(ZHi)Z AN
G
Vsi: — 24
Pi 24

where, Ti is the predominant period of the ground, T, is
the secondary dominant period of the ground, Gs is the
amplification factor for the predominant period of the ground,
Gs, is the amplification factor for the second dominant period
of the ground, « is the wave impedance ratio, H; is layer
thickness of each layer of the ground obtained by the ground
survey, G;j is the shear stiffness of each layer at earthquake, pi
is the density of each layer of the ground obtained by the
ground survey, pg is the density of the engineering bedrock
obtained by the ground survey, Vs is the shear wave velocity
of the engineering bedrock obtained by the ground survey, Vs
is the shear wave velocity of each layer of the ground. When
the ground is assumed to be a single layer with a thickness of
20m, the relationship between site class and shear wave
velocity is obtained as those in Table 7 from (19) and (24) and
the relationship between site class and predominant period of
the ground [1].

Figure 10 shows the relationship between G; of the rough
method and the precise method. The G of the precise method
is calculated from (18)-(24) in the case of h=0.05, pi=2ton/m3,
Vg=400m/s and H;=20m. Here, Vs is 400m/s, 200m/s and
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106.7m/s. From (1), the equivalent period at collapse of the
building in case of 1/50 of the critical drift angle of building
and 0.3 of the base shear coefficient is about 2 seconds for
buildings with height of 15m, and about 3 seconds for
buildings with height of 35m, and about 4 seconds for
buildings with height of 60m. In such a periodic band, as
shown in Fig. 10, the value of demand base shear coefficient
based on the precise method is smaller than the value based on
the rough method. In the building which has short period and
built on the ground with a small shear wave velocity
(Vs=106.7m/s in Fig. 10, for example), the value of demand
base shear coefficient based on the precise method is much
larger than the value based on rough method. As described in
Chapter III, Gs is effective by the square of the demand base
shear coefficient in the constant velocity region.

V. CONCLUSIONS

In this paper, the response evaluation formula is shown
from the balance of energy. Also the current Japanese seismic
codes were investigated and the problems in the codes were
discussed based on the derived response evaluation formula.

The major findings obtained in the paper were as
follows.

TABLE 7: RELATIONSHIP BETWEEN SITE CLASS AND PREDOMINANT
PERIOD OF GROUND AND SHEAR WAVE VELOCITY WHEN
GROUND IS A SINGLE LAYER WITH THICKNESS OF 20M

Site  |Predominant period  |Shear wave

class |of the ground (s) velocity (m/s)
1 T,=02 400=Vs
2 0.2<T, =0.75 106.7<Vs =400
3 0.75<T, Vs<106.7

Precise method (Vs=106.7m/s)

Precise method (Vs=200m/s)

Rough method (Vs<106.7m/s)

Rough method (106.7<Vs<400m/s)

Gs
N

Precise method (Vs=400m/s)

2 3 4

Equivalent period of buildings

Fig. 10. Relationship between Gs-and Te
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1)

2)

3)

4)

5)

Most of middle/low-rise buildings in Japan are designed
based on elastic period defined in the calculation of
lateral load carrying capacity, so they mostly belong to
constant acceleration region, and the value of the
vibration characteristic coefficient R; does not change
even if the equivalent period of the building changes. On
the other hand, the equivalent period at collapse of most
buildings belong to the constant velocity region whose
phenomena and its effect are considered in the calculation
of response and limit strength. This is a one of the major
reason of the difference in the demand strength between
the two seismic codes.

The demand base shear coefficient Cg by the calculation
of response and limit strength in the constant velocity
region is given by the following equation. From the
formula, the effect of the structural factors on the seismic
performance can easily understand.

007782%-G-F’
BT R,-uH
The demand base shear coefficient at collapse of the
building by both codes are shown by the following
equations by using the relationship that the structural
characteristic coefficient Ds is nearly equal to the square
of reduction factor Fy.

[calculation of lateral load carrying capacity]
C, =Z.D,
[calculation of response and limit strength]

0.0778.2%-G;- D,
O
Ry-u-H
In the calculation of response and limit strength, the
value of the demand base shear coefficient Cg decreases
as the plastic factor x and building height H increase.

In the calculation of response and limit strength, the
ground amplification factor Gs affects the demand base
shear coefficient by square, but in most cases, the effect
of the ground is neglected in the calculation of lateral load
carrying capacity.

In most case of middle/low-rise buildings, the zone
coefficient Z affects the demand base share coefficient Cg

6)

(1]

(2]

(3]

(4]

(5]

(6]

(71
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by square in the calculation of response and limit strength,
but it affects the demand base shear coefficient by first
power in the calculation of lateral load carrying capacity.
And, when Z=1 grade seismic motion is input to
buildings designed by the calculation of response and
limit strength with Z=Z, it is judged that the deformation
may be (1/Z)? times as large as the deformation supposed
Z=Z7.

As for the ground amplification factors, the demand base
shear coefficient based on the precise method is smaller
than that based on the rough method, for buildings with
long period. But for buildings which have short period
and are built on the ground with a small shear wave
velocity, the demand base shear coefficient based on the
precise method is much larger than that based on rough
method.
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