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A STATISTICAL ANALYSIS OF DURATION AND
ITS RELATED PARAMETERS WITH EMPHASIS ON SOIL. CONDITIONS

ol E*
By Makoto KAMIYAMA

The characteristics of the duration, total power, and rms value of strong earthquake

ground motions are investigated with the aid of the wave propagation theory and

statistical technique, It is made clear from some theoretical estimations how the duration

and its related parameters are affected by the soil layer conditions, A new multiple

regression analysis which includes not only the earthquake factors but also the local site

conditions as its independent variables is developed and applied to the duration and its

related parameters using strong-motion earthquake records. By combining the

theoretical and statistical results, semi-empirical expressions are derived in order to

predict the duration and its related parameters,
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ROBETH DM, KRN T Fig. 9 IRTHAND S
5 KihE (OHFUNATO) < S ¥ A7 1000 m/s f2
BEHEINGRALEBIBEHRLTHEDT, Ik
BMAEUTEELRL. Ld->7T, DTRThAERL
BAMETCERL CWBERICHIET 2E2EKT 5.

DEoFgEm oKD SN BBTO bR 1),
D REGERERT 15, 2&/8T — Pr, rms IRIGHE Vi O E[E
WAH KBRS TORBICN T A HETIBIER 2R
FER(26)~(29) B LU Table 1 DL H 1T 5.

« M TD b MMM t,(s)

1,=0.738+10%%4/. A=0084. (= 000088

s BT O p HERER 1,(5)
£,=0.444 10"« 0048, 7000138

o« HMTD4/T — Pl{cm?/s?)
P;:0-614' 100.71MJ_ A—D.SBS . 100.00059H

s HBETD rms fRIEME Vims(cm/s?)
Vims=0.861+ 100234/, o034, (000084

A (26) ~(27) B ICK D IR(18) ~FH(21) & ks
L, BRIROBELZZELILIEIZLD, WFhoss
TA-F L HEMHEBBR RV KREIL -THY, &
HEAEF-sLoHAEIMELTVWSEZ Easbh
%.

i, BT A-5—-DM, A HIiTH4T 28EEN
Tabb, 20 560EIEREIEIN(26)~R(29) & K(18)
~RCECNERET S &, 2OHEKETFOL#HSALNS
HDM, KEMIZIEZERIIS L, BIMTRATZ M, A,
HICxH 3 2T OREABEROEB 2 ZE L 135

Table 1 Statistical amplification factors for each observation
site,
Stariscical amplification factors
a 2 a s
™ tp » rms
Observation site | (b-duration) | (p-duration) | (rotal power) | (rms amplitude.

KUSHIRO 2,47 2.26 4.37 1.67
CHIYODA 2.74 2.46 4.67 1.82
HOROMAN 1.03 1.07 1.08 1.39
SHIN-ISRIKARI 2.18 1.38 13.45 3.5
MURORAN 2.29 1.54 2.54 1.83
ACMORI 2.97 2.73 3.53 1.57
HACHINOHE 2.86 2.50 2.64 1.26
MAZAKI 0.78 0.78 1.96 2.14
MIYAKO 1.86 1.47 3.69 2.02
OHFUNATC 1.00 1.00 1.00 1.00
SHIOGAMA 2.10 1.65 9.31 2.21
KASHIMA (PWRI) 1.82 2.03 3.42 1.55
OMIGAWA 1.51 1.87 8.21 3.03
CHIBA 1.39 2.01 1.73 1.34
TONEGAWA ESDAM 1.49 1.75 B.09 2.98
SHIN~TONEGAWA 1.83 2.50 3.28 1.67
YAMASHITA-HEN 2.32 1.88 2.72 1.41
KANNONZAKT 1.25% 1.30 1.07 1.192
OCHIAI-C 1.30 1.33 6.31 2.51
KINOKAWA 1.36 2.1% 1.32 1.17
ITAJIMA 1.02 0.87 B.08 3.28
BOSOSHIMA 2.14 1.84 3.41 1.53

GHIRIIZOEERFINTOBE I E DL S,

--77, Table 1 DFFFHMEIERE LD &, &K/¥XT A —
§-LLBBREOERM AR LT, BRENILICK
BEEBLT VS Enbrs, BT, bkEEE, p
MRBEREE, rms IRIBEMSY0.8 ~ 3.5 OHPTEEH ¥
HOILRLT, @87 —131.0~1308EBTENLT
B0, BREOEENBNI ENbn5.

4. BEHWEHES LT OBEENT X -2 —
DIEROVRE EREHETEROBR

2. IZBVTHIBHEE P S M B & I E Bk
R, 237, rmsREEL ED/IST A =5~
RETRBE MM 2 k2 BRI L. —4,
BT, WIET 585 4 — &7 —pSBAlSAO&H
(MBEFFOMEEL) IWk-T, LT LM%
ML Z AL THETICKkn . 2 oTir, Thb
DOHERMNF R LR G HEOME OFER% L, MR
ERERARA S ERBXOFEE R 5.

(1) KE|NBRADHAEE

EROHGRNFELMEANAROERE KT B 1720

Table 2 Soil layer profiles for representative
observation sites.

t:thickness(m) Vs:s-wave velocity(m/sec)

prdensity(Mg/m>) Q:0 value
KUSHIRO AOMORI
t Vs o] n t Vs o] 0
7.0] 50.011.8] 19.0 8.0] 144.0|1.8] 1L.0
5.0 70.0{1.7| 17.0 6.0{ 173.0[1.7] 10.0
13.0{ 400.0{2.0] 5.0 7.0} 152.0{1.6] 11.0
22.01 150.0{1.8| 11.0 6.0| 205.0{1.6] 9.0
10.0] 250.0{2.0] 8.0 7.0| 260.0{1.7] 7.8
33.0] 500.0}2.0[100.0 6.0] 320.0[1.9] 6.0
o {1490.012.31100.0 60.0| 500.0}2.0|100.0
550.0| 900.0|2.2(100.0
HACHINOHE w 11500.0|2.2/100.0
t Vs <] Q
7.0] 100.0]1.8] 14.0 - NSEOK‘“D 5
2.0| 160.01.8{ 13.0 RO It T R E
6.0} 195.0{1.9] 12.0
4.0{ 290.0/1.8] 5.0
2.0} 380.0{2.0| 9.0 .
2.5| 240.0[1.8] 6.0
1.0{ 200.0{2.0| 7.0
5.0{ 350.0[1.9 5.0
4.0l 375.0{2.0] 7.0
Uol 2000bi el 20| [300.0f 700.0]2.0|100.0
10.0| 430.0{1.6]100.0 » |1100.0)2.2]100.9
8.0{ 270.0{1.7| 7.0
144.0 370.0[1.9 9.0 - $§YAK°p 2
180.01 650.0(2.0{100.0
Bl B s Epoaie 7.7 164.G[1.7] 10.0
02 : 7.5| 300.0[1.9] 7.0
1.9] 164.01.7| 10.0
- 3:I°GA2A 5 200.0| 800.0|2.0| 100.0
T E e » |1500.0{2.2| 100.0
7.21 s8o.0|1.4] 20.0 )
3.1] 145.0{1.7] 20.0 - “0325“1’% 3
10-01 850-912-9 100.9 12.0] 175.0[1.7] 15.0
02 : 7.5| 127.0/1.6] 20.0
3.1 230.0{1.8| 10.0
YAM ~HEN
- ’QZHITADHE 3 5.4] 164.0{1.6| 20.0
10.0| 260.0{1.8] 10.0
3.51 200.0[1.8] 9.0 8.0| 164.0/1.7] 20.0
6.5| 145.0{1.7| 11.0
5ol 2900l el 83 10.0| 850.0| 2.0| 100.0
2000| 2800191 709 = |1100.0 2.2| 100.0
20.0{ 300.0/2.0| 7.0
200.0| 600.0{2.0[100.0
= |1000.0} 2.2|100.0
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