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D[RR T a e FAHR T, R BEIFIZBR AT 21008, EOFFHIZH L TIT-TH Y, £4IITZD
#iPH &2 AREF O A & L TORL TN S,

BI10IZ I, BEAEAFSE & [RIARIC — EEIZUTEL U 7e 5 DR ED 4% OF TR Lz, AR 5D el 8L
RTINS ROTARE D, ZARE D, DRy DR S (AVSEE D A L >7l) &7 =A & LIZE
BJTRDTND, FR-Hb(x) &R byplE. 2 < OYA . 200m/s = AVS30=500m/sF2E OFiFH TR 7%= L T
BY ., TNLSNOFHATIITE OENRKE L RDLLGENH 5, FREOSEORRE LT TIdfREbx) o
TALMER K & < | 5 Ebyrk OTEBENTEE TH 5, —J7. FHRBREE L TIIREb(x) D ZELIE A /N S
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W2 ARED e & DTEBEN BRI/ NS0,

5.2 HhAEIANE 3R O FAh
(6N TERIL L TR L DAFOHEERZ BT 5, WE, AVS3073xTh D FEMEHEE TOHIE

4 b(x)DEINFEREa,

k=0 k=1 k=2 k=3 k=4 1 FA P (m/s)
PGA -5.856908e+2 9.301584e+2 -5.489620e+2 1.428057e+2 -1.383260e+1 94=<x=1258
PGV -2.734621e+2 4.282294e+2 -2.484973e+2 6.324708e+1 -5.962172e+0 94=<x=1258

JSBEANT RV

T=0.10 sec | -5.832980e+2 9.300826e+2 -5.519199e+2 1.446561e+2 -1.414914e+1 94=<x=1258
T=0.11 sec | -5.154290e+2 8.127883e+2 -4.762700e+2 1.231175e+2 -1.186934e+1 94=x=1258
T=0.13 sec | -3.963793e+2 6.157433e+2 -3.545985e+2 8.990497e+1 -8.489276e+0 94=x=1258
T=0.14sec | -2.319650e+2 3.452258e+2 -1.886626e+2 4.493561e+1 -3.947916e+0 94=x=1258
T=0.16 sec | -2.111564e+2 3.060141e+2 -1.611207e+2 3.643747e+1 -2.980486e+0 94=x=1258
T=0.18 sec | -4.128262¢+2 6.169084e+2 -3.391693e+2 8.132586¢+1 -7.185070e+0 94=x=1258
T=0.20 sec | -5.307951e+2 8.010332e+2 -4.459607¢+2 1.085886¢+2 -9.769772e+0 94=x=1258
T=0.22 sec | -5.040302¢+2 7.668158e+2 -4.302692¢+2 1.055728e+2 -9.571155¢+0 94 <x=1258
T=0.25sec | -4.835903e+2 7.402272e+2 -4.176743¢+2 1.029940e+2 -9.378344e+0 94 <x=1258
T=0.28 sec | -6.868859¢+2 1.058108e+3 -6.025958¢+2 1.504048¢+2 -1.389777e+1 94 <x=1258
T=0.32sec | -9.342630e+2 1.453191e+3 -8.372734e+2 2.118256e+2 -1.987391e+1 94=<x=1258
T=0.35sec | -9.660672e+2 1.515322e+3 -8.804358e+2 2.246161e+2 -2.124901e+1 94=<x=1258
T=0.40 sec | -7.823679¢+2 1.243542e+3 -7.311596e+2 1.885066e+2 -1.800018e+1 94=<x=1258
T=0.45sec | -5.261583e+2 8.540940e+2 -5.109987e+2 1.336022e+2 -1.289946e+1 94=x=1258
T=0.50 sec | -2.963616e+2 4.986381e+2 -3.067049¢+2 8.184918e+1 -8.019028e+0 94=x=1258
T=0.56 sec | -1.253477e+2 2.257749e+2 -1.455696e+2 4.004684e+1 -3.993720e+0 94=x=1258
T=0.63 sec | 1.480540e+1 -2.127965e+0 -8.758405¢+0 4.033531et+0 -4.798012e-1 94=x=1258
T=0.71 sec | 6.272486e+1 -8.624803¢+1 4.449106e+1 -1.051409¢+1 9.767495¢-1 94=x=1258
T=0.79 sec | 3.275242e+1 -5.430806e+1 3.351960¢+1 -9.423650e+0 1.020000e+0 94=x=1258
T=0.89 sec | 1.586903e+1 -4.059224e+1 3.232633e+1 -1.073961e+1 1.292611e+0 94 <x=1258
T=1.00 sec | 7.813656e+1 -1.442707e+2 9.654163¢+1 -2.827130e+1 3.073396e+0 94 <x=1258
T=1.12sec | 1.182946e+2 -2.075507e+2 1.339297¢+2 -3.807208¢+1 4.034162¢+0 94 <x=1258
T=1.26sec | 1.407532¢+2 -2.396473e+2 1.510553e+2 -4.210488e+1 4.387177e+0 94=<x=1258
T=1.41sec | 8.24582le+l -1.406806e+2 8.905594e+1 -2.506452e+1 2.649849¢+0 94=<x=1258
T=1.58sec | 1.181434e+2 -1.913363e+2 1.157978e+2 -3.126544e+1 3.180693e+0 94=<x=1258
T=1.78sec | 1.296478e+2 -2.078974e+2 1.247194e+2 -3.337984e+1 3.365264e+0 94=x=1258
T=2.00sec | 1.427543e+2 -2.265981e+2 1.347655e+2 -3.578021e+1 3.580116e+0 94=x=1258
T=224sec | 1.003567e+2 -1.608276e+2 9.695238e+1 -2.621836e+1 2.682156e+0 94=x=1258
T=2.51sec | 4.80287le+l -7.899216e+1 4.936711e+1 -1.400874e+1 1.514733e+0 94=x=1258
T=2.82sec | -3.509010e+1 5.043622e+1 -2.569188e+1 5.215193e+0 -3.204488e¢-1 94=x=1258
T=3.16 sec | -6.832776e+1 1.030719e+2 -5.666725e+1 1.325386¢+1 -1.097291e+0 94=x=1258
T=3.55sec | -6.922929e+1 1.069228¢+2 -6.041088e+1 1.463133e+1 -1.272183e+0 94 <x=1258
T=3.98 sec | -9.379027e+1 1.428575¢+2 -7.992778e+1 1.929886¢+1 -1.687045¢+0 94 <x=1258
T=4.47 sec | -1.050831e+2 1.618713e+2 -9.182490e+1 2.258407e+1 -2.025121e+0 94 <x=1258
T=5.01 sec | -1.47375%e+2 2.282980e+2 -1.307778e+2 3.270459e+1 -3.009118e+0 94=<x=1258
T=5.62 sec | -1.032488¢+2 1.561493e+2 -8.681279¢+1 2.087651e+1 -1.823936e+0 94=<x=1148
T=6.31sec | -1.210855¢+2 1.815265e+2 -1.001422e+2 2.393928e+1 -2.083266e+0 105=x=1122
T=7.08 sec | -5.835044e+1 7.714437e+1 -3.550599e+1 6.283135e+0 -2.875083¢-1 105=x=1096
T=794 sec | 4.688153¢+1 -9.205321e+1 6.574188e+1 -2.045347e+1 2.342821e+0 108=x=1071
T=8.91sec | 3.224113e+1 -6.635328e+1 4.883849¢+1 -1.553359e+1 1.809474e+0 108=x=1071
T=10.0 sec | -5.376744e+1 7.011872e+1 -3.171727e+1 5.437557e+0 -2.227753e-1 113=x=1047

+ T HHEPH
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BRI Z A & L, DFDRAVS3007 (Ax) (SHIST D HEBEBRIEOH %2 A4 T5 L, (H)XB &
O)R LD, AxIT X 5 IR 2 £ (7) DR Y 32D,

A(x)+ 44 (x—ax\"™
Ear "

2 THROFE X AE &V dlog A(x)=log(A(x)+ AA) - log A(x). - Alog(x)=log(x- Ax) - log(x) & F31F
. (DRI KDL S ICEMT HZ N TE, ZOMBERENT 52 & TORPMFON D, g)iLb(x)
DAREFES TAORDEY Th D,

Alog A(x)=—b(x)- Alog x (8)
[log 4(x)]=~[ blx)- d log x = ~[g(x)] ©)
¢l)=2-1—a, {log)” (10)

()X D[log A)|IE., 2H R O HEENRIEA) D L, 7270 b IR RAF O F X e & > 7l %
LWWZ D, JFLUEHE = AVS30\Z %13 D x,=AVS30,% T O MMHINERAFIL, gx)Z AW TADXTHE

—i A (4 %)
| — L OREDK)
| o T |

Caoefficient b

Cosfiiciant b

‘
oo i _..i T=028ser| |, ; . T=040sec | |! ; . T=050sec | |! ; \_.T=063sec

Coefficient b

Coefficient b

100 200 560 1000 100 200 500 1000 100 200 500 1000 100 200 500 1000
AVE30 {m/s) AVS30 (m/s) AVS30 (m/e) AVS30 (m/s)

10 4RHIZK Bb(x)DIELL
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S5,
AF = 10{8(-"; Felx )} (11)

FEMEHE 2 x,~1000m/s, 600m/s, 400m/s?3iE Y & L 7= HEHIE R 2 B 123, XIS
(AVS30, AVS30,) H31/4.2/4.3/4,4/4L T2 B4 D/r— A% LT 5, [M11(a)ld., FEUEHIE % x,=1000m/s
ELTHITHD, SIHELN/ NS 7B 0%, Ra ICHEIEEN KX <725 & & HIC BRI
FEEMANCEE L T 5D, I, K11(a)~ (@)D HEIZI W T, [F USHEHELTH - TH, 4VS30,0K
T XTHRAF L CHUR IR R O A IR E N U, AVS30,03 /) SRS 70 i 1T & BRE N < 7e o
TW5, ZHUTA2EITBART AL D L OIS T 2O TH Y |, #5572 iz F & e H A E
72D LW — 7 m & T CTh 5, £72, [X11(b)(c) TIE, AVS30,<200m/sFEEE D HAZIZ I\ T
SR FE L D) & & B IZEE M O EHIE R/ N E < R o TV D, ZIUTFFEBICXHSET 25D TH
2

B11(c)ir D, HEJEHI & 20 & X OHIBEIRR A ZAID & AVS30,/3300m/sD & & =ik)E #]130.4
O CHUEHIIERIX1.4TH Y . 200m/sD & X IXZNEH0.7F0 £ 1.9, 100m/sD & X509 £4.0TH 5,
T, B LImOEEE T HRBEHEENS 2 D2 MR A OE L, HAROBEEOE WA AL T
V4P RHNC X 0 2R g O 1k B A B3 L OB EIE R 25k 5 & B OSHHE 2 400m/s, K E
DSPEHFE 73300m/s Tl JEHIX0.4F) CHUBIEREN1.3 L 72 5, KJEOSHIEEEH3200m/s TIEJEH1130.6
FOCHUBEHEIE S 32.0, 100m/s TIT BT 1280 THUBHEIEE234.0 L 720 | X 11(c)D> b @B - 7= ELlE

w w w
N N 0mls ’ 150m/s ’ \ 00mis
\ VAN
& 8 &
5 ™~ 5 oomis | N\ 5
% o 500m 5 o A % g o {204
= m— = N | = —~
E \\ N § \\\\ N E‘ / ~\ N
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750m: T~ AN ~—~— /-—J_j -
/-—\\\—- ~— ‘~~_\__ / "\__~_~
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0 [t} v I
‘ o o o Con o D AvS0,4VS30=174 |
- Pt e . P v PR
CAVS30/AVSB0=14 1 A R A ; / ;
el ! ~~ ™ 4 el \
. = AVS30,/AVS30,+1/4 5
AN | A
s \ § s N
2. 2. T o JAVS30,=2/4
£ AVS30,AV850,~2/4 ~_ £ B \ £ / T
e . T e TINAVSN)/AVS30,%2/4 2
: TN : ST R 7 ~
/ T /| 4V/§30,/4VS30,=3/4
AVS30,/4V530,=3/4 ~ / / AVNAVS30,-3/4 e
T — AT > r — ——
LA —— k 5/ P \\ / —
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K121%, 19874 T-HER B P HIER OBLRIGLER D> &R 6D 7o . BRELILEILIEA T 12 35 < 3 VR (2
+ 2 2 MR AR 0O SR 70 MR IR SR T do 5%, 55 VR | X SIE I E 23400m/s 72 L Z UL B b D1
YT HDT, Z ORGSR ZFEAEHRA00m/sIZxH T D K11(c)DFER & LD & FE2fRHIMR OFE R &
AVS30,=200m/sDFE 7N, HE3FEHAZ D5 & AVS30,= 100m/s Dt 7y X < sehhts L. ABFZE TR F 0
TR LZFFL TS,

DT80 RIS —E ERE L CTRENT L7258 ORI E LT, AR TR O =K AVS30TDOIREL
b OE D b4y RO T, Z AU K D HUBEIAIE R 2 [X13(a)l2 . BEEOHEERUTZ L DGR g % [X]
13b) )T T, THHDOFERTIEL, K1 X 5 MO Z LT R b T, SEERELR OB & &b
ICHIZZ DIRIESHE KT 20HTh D, 708, AFFROLRED TR D I HUEIEIESR (K13(a)) & BEFE
DOWFFE DRI & 2 HifgEHEIE=R (K13(b)(c) 1. B — 27 AWK, IRIEZR & OREMNIZIE—F LT
B0, HWi=5—%t%y FOEWZL D REREITRD,

ADRKIT K DAFE | R E D) ZE T 2 DIZHWTZBIHGEERIC D < AF L Z Mg U | R iR R OHE
VBT 22D ER AL BN UTe, F38byyell KX D ZOIREER AL bbby TRI4IIRT, 723,
FFEIX, AFOHETEE & BUNFRERICEE S SAFD O H A ia & > CHE LTETH D, BEb()IZ &
OHETE LT-AF DR EOIEER 2L, R bye 2 LD D L0 HIEE X BV EHERT/hE<, R
FIE CHER LR Eb(0) 2 -V D Z LI L » T, IR ROHEEHE N U E IR Z L 2R LTV D,
FRICBEHIOSHRRE LT CIXME OENRKE L, WEORBBEETH S, Ziuk, FH0SHRRELLT
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DHILTIL, IREbE) & R Bb sk DTEHER KX V=D L £ 2 BB, £72, PGAB LUPGHZHNT
b P ClIL i B AR E DR EOE T4 R 5 5.

6. #5Em

AR O M A Tk L2 AR L LT, SECRIERIEASAM STV DKNET, KiKenet,
SRR RIS A 7 A% £ ORI #EERIEI X v b7 —7 OBMREE IR L, T 52
DB 2 HIEBIRIG O Ho > 3R 7 MR SN AR & MO FAISBEEIEAVS30 & DRIFRIZ
WL, FROMR &R,

(1) ko AR R OHEE RAF=(AVS30,/4V530,)" 123 T— MM TUEL STV 7R Kb I,
AVS30~DIEAFIENER A CTHHEF LA OND Z L 2R L. TN EBE LI#HE A2 RE LT,

(2) MEADOLHEONIFERICL Y, BKIF AT SRR E 2D & W) Frlk%d X 0 1EHk
ICHBCTEDZ LR LT,

(3) BELIHEERIL, RO FIEIZL DAERITHA, EEHCEBAMEIC T 25828/ & < e
V. FRZJEMOSHLL T T OUER A LD Z L &R LT,

# O

AWFFE T BRI A IEE - L A HE R DR & U CEM Lz, AHF7ECTHWZRET
3 L O RN I KB EATAFSUAT, MR T 22 208 B [ BREE 36 K OWRIB EIRIF9E T 0 & d2 it
SINT=bDOThHDH, RASHAEEF I O ZERE L, SiEE LS5 1I36 82 E 20 Zn
. ZZICRLTHEEET,
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Improvement of Method for Estimation of Site Amplification Factor

Based on Average Shear-wave Velocity of Ground

YAMAGUCHI Makoto " and MIDORIKAWA Saburoh ?

1) Member, Assistant Manager, Risk Evaluation Dept., Non-Life Insurance Rating Organization of Japan, M. Eng.
2) Member, Professor, Department of Built Environment, Tokyo Institute of Technology, Dr. Eng.

ABSTRACT
The empirical equation for estimating the site amplification factor of ground motion by the average shear-wave
velocity of ground (AVS) is examined. In the existing equations, the coefficient on dependence of the
amplification factor on the AVS was treated as constant. The analysis showed that the coefficient varies with
change of the AVS for short periods. A new estimation equation was proposed considering the dependence on
the AVS. The new equation can represent soil characteristics that the softer soil has the longer predominant
period, and can make better estimations for short periods than the existing method.

Key Words: Site Amplification Factor, Average Shear-wave Velocity, Frequency Characteristics, Strong-motion
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