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Synopsis

Design earthquake ground motions (as time history wave) for the seismic design of port and harbor
facilities are set considering site effects (site amplification and phase characteristics). Site effects have
significant effects on the amplitude, frequency content, and duration of earthquake ground motions. Thus,
it is important to evaluate the site effect appropriately for setting design earthquake ground motions. In
the Japanese port and harbor area, Nozu and Nagao (2005) evaluated site amplification factors [SAF] of
strong motion site (seismic station). If the SAF can’t be used for the construction site (as the results of
microtremor measurements at the construction site and a nearby strong motion station), the following
three methods can be applied. The three methods are (1) Evaluation of site amplification factors based on
earthquake observations, (2) Evaluation of site amplification factors based on microtremor measurements,
and (3) Evaluation of site amplification factors without in-situ earthquake observations or microtremor
measurements. However, the spatial range to which the SAF evaluated by these methods are applicable
have not been previously identified.

In this study, we conducted microzonation of port and harbor area based on the SAF for ports all over
Japan. In the microzonation, boundary lines of the zones were drawn on the map based on the
microtremor measurements (microtremor H/V spectrum) and the coordinate (Latitude, Longitude) of each
observation point. As a result, we developed microzonation maps for ports all over Japan and
published them on the website of NILIM. This paper describes the detail, results and
knowledge of our study for future microzonation or updating the existing microzonation

based on new observational records.
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DIRREITHSD X REER O 3 [FRRE SRR DEEN AT E CBUIIT 5 2 L ZHESRE L WD, UL, REMER O Tl
RPN R E S ELLTWVD LB R LNDHE, BUIFTRERGETICHIRA H 2 56 1T, FRECHE R (BIEO RO &)
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HLARTNERbRWEES, EHETIIELED.

WAZ, H RSB R0 b FHE SN H RS H/V A7 MLVOREE M ORRICB N T, OB LEZ HNH Y
— 7 DHERSNTGEIL, TNNEICHBOBRAREEEZRZT-E—7 TH D), HD2VIEHORBIC LV B~/ T
BB NEHWT D20 DFHEICONTIEARD, FHME) HV 227 FLZ, 32 TRLEL IICKE2 Ry zia LTEH
THOTIHRL, AL (2016) MBELTWD L H I, FEESHSE IGO0 RO L&) OERICEAT2 M E BT
HHEMIHTTHELZ L, FESHRE (BBo LRDEZET) OERICERTHHMICOREORELEZZ bNDE—I R
HELTWAZEEHoTC, TOE—71L, HOEBIZLIV ALY -7 THY, BICHBOBAREEERL-E—27 T
TRV CEXDRERERH S, BIZ, RO (2019) PBNTo7o L 91, WRMEEMELA & [FR:C, 0BRSS
BT, KERWE & E AWK E OB OREBIIAZITS 2 L2 XY, WORBIL L —7 Tho0ENE, WK
EEOBIFERNOHERT L2 ADTHD.

(6) AADOHRAMMREREDIHNVARY MLEBEFMIZEoNROEZA

V== 7 & AR L L2 W RREBLIN O %1%, FREIOBIE %2 —E D RR CEBAICALE T 2 2 L 32V, BLIGHE
RELTHELNTERME H/V A7 MO v — 27 R, BRrIChE S BUED 5 B, Bh oS, HEko
B & RIS 7 DR GEIREME) H/V A7 ML OB —7 JHEE) NE6NLZERH Y, ARFITHZED X ) bR
DGO FER Do 1. FHRREBINIT, T OmERY, JKEEDORELZT TWDAIREMEN H 225, BUIETBLIR
Boif 2 & 2 DB, Hh O LHIZE T OPKIEDOME S 4 2 CTHEGE L7 BT, ZRaEET 2 X 5 It ToBRE 2R &
T LEFH L. 2072, Hih OB FOPKESEORER, HRHME) IV A7 Mo v — 7 FEEICE R
HILIFIEIHZLTHD. ERIICEE LZBISAD 5D, —HOBIROFROZICEN S OREENBNTGEIC
X, TOHPRTY = 2RI RENDEFE S D XENOHWNCEK S HZENRHD. DL RGEITIL, FERERPIEDS
MBSO, FIZFOSEOBIHISE O HV A7 MO —7 AR, mANCBEIINZ2 STV D5EA1E, B o831
BT 2D HV AT MO E—7 H AR L7 LT, TR — 70, BEICHEOBA KA Z - —27 Th
DNEPEEWTLONINEE 2D, 2O, ZORERLFERN?E SN BISR U OB RO H/V AT MLOE —
I BB FRE L 2o TWD Z & 2R T 22 & T, TORARFERPHZONTBRN G E O T A MEEREORELL L
T21ODY = L TRELTHEWEEZS. T2, (4) TRRZIIE, A=V /5 —F%EALT, A—olE (-
JE) MZEMAICEGE L TWD L, HOIWEEMMLTWDL I L2HRTHIZELADTHD.

7B, LEOBRIRIZEBWTOHR, HV ALY bV 03[Hz)EDORERER O ©— 27 BROND5E1L, EIEHEEY~DK
EBRRENZE DY, BEEICHTOLERH D, 03[Hz]FRE O ¥ — 7 EEED A ORISR T 2 0 ThhuE, HE
FME B2 E A — MVOHERERGFET 2 Z L 2 BT 5729, 03[Hz]fHED v — 27 3[R 6 72 8LILRIC O AR AT Bl
5 LIIHERIICEZSB. O, FEEME H/V A7 RUIZE W T 0.3[Hz] S0EBEEMO E— 27 RA N5
B, SR PR RHEOER R E BB LT, EICHERE~MEOY A MERRECHST 5O TH E 0%
BEHEICAMD DULERHD.

4. J—Z VT DR
41 J—= 2T DEHIFEN
TR, BT = T RAT O B, BT BRI IS S E B ED Y — = o 2 T AR BICTE DL L DI
REW Y —=0 7 O % 2 6] O\FHEOEG], mREoFE) HBrd 5.
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WCHAS YA MEIRFFEOFIELZ WD Z & & L, Z ORISR TR AL FRHRE) H/V A7 brOE—7 EHEHEO 5 5
G IREEERO e —27 Th 5 0.60[Hz) Z8iE L, EFH: - B2 (2005) 2 ARY fbA 28— g TRl L72)\F-G O
A MEREREED (F— 7 FES (036 [Hz]) %, E— 2 JEEED 0.60 [Hz] & 75 K O IATREN S TH A SRR & 32
E LT, FEnT, 10.6~0.7Hz ¥ — | OREMNCHEEET 2 W RME) H/V A7 Lo v — 7 BESD M4 0.80~1.2[Hz]f2
OHIERZ, TK-NET NFY —r ] ELTRHRELEZ. 220V =0 2RE\ESEEV A MERKEORTHE S LT, HRRE)
BUANCEE S Yo METREREOFEEZ WA Z & & L, Z Ol TBIN S Uiz FIEME) H/V 2227 b v — 27 JEE o
ILERLMEARSMOE—2 TH B 0.80[HZZRE L, AT A 28— g Tl Sz K-NET S OH A MEIE
Btk (©— 27 833k 12[Hz) %, ©— 7 308 0.80[Hz] & 72 5 X 2 I AT E S & TV MEIERHEZ 32 E LT, Ft
2, ROEAICAET D, [T OHBERG CH L/ FHIERT 12 HEotigs TUFRIEFTY —r ) L LTRELE.
IOV = THRLNTEHERME HV A7 Mo — 7 BT 4.3~10.0[Hz] DFFAIZ 0 L THR Y, &R ER DR
HIRIC DTz > TE— 7 AWRED A6 LTV 5. HHEIRED H/V 227 R L0 B — 27 I i S8 R O I HHR T3 9%
a0 == 7 DEZ I, 33 THIH, T I TEEIUIEY, HV AR MO B — 7 &0 @ 8 R O R
HHR (4.0[Hz]PL F) THOMT DMk E | DOV = LTE LD, ZOY = 2RESEDHV 10 MEAEREOREEE L
T, BERFOHBBLIANC S < A MERSEOFIEE AT, B - BRE (2005) NART MLA 83— g TR
L7z K-NET ANF O A MR (B —27 sk : 1.17 [Hz]) 22 LT, K-NET A\ F &\ FHIERT T o R & O
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ZOY A MEBEREE TNFIMERT Y —> ) O3 MEERSEE LTHWDS Z L & LT,
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WOR=Y T T =N, TAREMEALE OV A MIRAEIEEH R & TuhRu.,

FROLICY == T EATYD, B LY —=2 T~y FER-4.2 17T, 728, K-NET AF oW T\ F ko ik
MK DAMINLE LTS A, K-NET NF Y — 0 KON FRERTY — > DY A MEIRFFED I 2> TR Y, 22HIr e R
BB L, 5% —=v P BT AMABRIIBEIITELI LD, Y—ou vy P B2 OfEE R L.
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PEZ SR TR LT e 2 81235, 0.60[HZ]ICE— 2 AR E AT 59 MilEftzRES oL &Lz, &
7o, [V'—rv@ (1.0Hz V' —) ) ZRFEIE LV A MEARFEICOWTE, 20V — 2B 5 HIFRE) H/V AX7 hLo
E— 7 JEE DY 1.0[Hz]~2.0[Hz] B OFEFHIZ 34 L T2 Z & D, O The b IREE M CTH 5 1.0[Hlc v — 2 03
% KGW004 O 1 MMEIEAE (B - B (2005) BALY hLA v RX—=Va U TiHMiL7=b D) 22D EEHNDL L&
L7z.

EROL I == TORMET, B LY —=v T~y 7244 R, HECHD > THEM GERD oBific
DWTIE, WEOE LENBERRETEITICE T 285 DI E SN TRES N Y —=07 (B-4.5) 253FBI L TRHREL
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HEWRBLL OIS, 2ETI2SHEDHL, TDHH 119 FITEWT, ARPER (2024 45 1 ARER) CBRICY —=
VI TERERE CH D, UL, EEEEL EOWBERRD 5% hT- . EERELU EOWETY —=v S~y TR
VERRE OPEE O—EIXfH 8k C IR T . Fo, ARFITIER L= A MEIERMEO Y —=2 7~ v 71, BILHEIRBERRE
FEATHRIS AR FEE O HP (FEE B LOWE O L1 | #iIFEH) DICB W CHERT D 2 LR TES.

V= Py IR ENT Y = T, 2.2 TRAFEIFEICE 0 MEEESEEZTMEL TR Y, LouL 1 fiEEh L Y
—UVHEICREL TS, ZITHE, AR T 5y —= v VR E LEBOREO LYV | BB A )T, #E PSLE
AR U7, R PSIAEIE, BpEt - RS (2001) OIC K VB SN BB OMERIE THY, (R4 DTRINLIETHD.
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W GHPE PSIE DR : 33.4), /IAIEHE GREE PSIED R « 31.2), MUABME (HEE PSIEOR A : 29.3) ThHh-olo
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[ —HEN T2 DL ED Y — U MEET DB 250 21, W IEE PSHEOFERAZ R L., O AN T 0%
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TARIN TS, Ziux, 2EO R2%REICHD. 728, 2024 F 4 A1, 100 HRED Y —=0 T~ v T EHi= I AR
THPETHD. 728, HIFEE (56 B4 ET) 2oV T, E -HATECER OISR Eo HP (M
BO LUV | HIZEE)) NTRBWT, YA MEIEREO Y — VBN TERINTEY, TNEMEBEICART 5 2 & 3B
THE Lo ToToth, MBS (56 REEBEET) IOV TIE, HBBI AL CE OB EE Z 2 TR LT A. HIFHE (56
S EET) TS == Iy THRERFEOWRB OB D IR T. Eio, AMRFICIER LY A MERERM DY —
== 71X, B LEENBORG A TFICATERIB R FEE D HP (MFEE D L~ | HES) NZBWTHEGRT 52 08T
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5. F&®

AFGTIE, 2EOWMBZXRICT A MEERMEDO Y —=2 7 (V== T~ v TOMERR) & FEM LTS b OB A LI,
B == THRAT OB, BRI S Sy —= 0 V2T 2BRICEM TE 5 L o1, —EHOBEW
B RER, T2/ LNEAIIONWTE D F LTz, £, ARRPERR (2024 45 1 ARER) TOHA MEEFE D
—=r Uy PEROEBIC OV TR LEZ. BIS, RSO A MEEKED Y — 0 T EICERE L LY 1 iEBHC D
W, B PSHEDREM 250, 1| DOBEOFTOY A NEIEREDE M X 53 PSIE~D R A NZONT
HR Lz, AT T, AROZER L ERRERIC OV THRD TR,
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