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RELATIONSHIP AMONG THE VARIOUS INTENSITY INDEXES OF
THE STRONG MOTION
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SUMMARY

To estimate structural damage during the earthquake, it is important to consider an appropriate index of input ground
motion. But, in the most of disaster area, not so many information of characteristics of strong ground motion are
evaluate, only one index of the ground motion intensity is often evaluative. To estimate the other index from the given
one index of intensity, based on the observed strong ground motion records, it examined about the relation among the
various index of strong ground motion intensity.
ooooo:ooo0ooO0OO0O0O0DOODOODOODOOODOODODOODOODOO

Key words. Strong Ground Motion Records, Peak Ground Acceleration, Peak Ground Velocity, Instrumental Intensity,

Response spectrum
00000 oooooOooooOoOoooOoOoooOooooooon

goboboboboooobooboboobooboboboo
gbobobooboboboboboboboboobon
gbobobooooboobooboboboboooboboobo
gbobobobooboobooboobobobobooa
goobobobobooooobooobooboboboo
gbooobobobooooobooobooboboboo
gbobobooooooboobooboboboobo

gobooboobobobooboobooboboon
gbooboboooboobooooobooobooboboboo
goobobobobooooobooobooboboboo
gboboboobooboobomooooboboobooo
goboobobooboobobooobooboobooooo
oo

20000000000D0000



011o0oo00ooobooog

Table 1 Analysis Strong Ground Motion Records

Earthquake Mw| Num. Earthquake Mw| Num. Earthquake Mw| Num.
1940Imperia Valley 69 1 1985Michoacan 80| 11 1994Northridge 6.7 15
1966Parkfield 62| 1 1986NorthPalmSpring |[6.0| 6 19943t E B A 83| 2
1971San Fernando 66| 1 1987Superstition Hills [ 6.6 2 1994=REIL5Hh 77| 3
1976Gazli 6.7 1 1989Loma Prieta 70| 8 19955 & R T 69| 6
1978Tabas 74 1 1990M anjir 73| 1 1997EREE 6.1| 20
1979Imperial Valley [6.5] 11 1992Erzincan 66 1 1997TERER 6.0| 19
1980Mammoth Lakes [6.2] 1 1992JoshuaTree 62| 1 1999K ocadli 74| 3
1980Campania-Lucania |6.7| 1 1992Petrolia 701 2 1999ChiChi 76| 19
1980Mexicali Valley 64| 2 1992L anders 73| 2 1999Duze 71| 2
1983Coalinga 63| 1 1992BigBear 65 1 20005 ER & /A &f 6.6 33
1984Morgan Hill 62| 4 19938 & i 76| 3 2001%F 6.8 18

1985Nahanni 67| 1 19934t i@ E R i 77 1 Total EQ Number 35 Total 205
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| =1.82* Log,,(PGA)+0.66 +0 =0.37 (1)
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Average Intensity:5.2
Fig.-1 Distribution of Instrumenta Intensity of used data

Log,,(PGA)=0.43* | +0.27 +0 =0.18 2
| =2.23* Log,,(PGA) —0.38 +0 =0.40 ©)
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| =0.97* Log,, (PGV * PGA)+1.34 +0=0.18 (7)
Log,,(PGV * PGA)=0.97* 1 -1.08 +0 =0.18 )
| =1.00* Log,,(PGA* PGV) +1.21 +0 =0.18 )
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Fig.-2 Relation of the Instrumental Intensity and the Intensity index of strong motion
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Fig.-3 Error Distribution of Objective Index obtained from PCA
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Fig-4 Comparison of Error Distribution between 1995 Hyogo-ken-Nanbu Earthquake and All Data
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Fig-5 Relation between PGA and PGV
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Fig-6  Correlation of Response Spectrum and index of Ground motion intensity Fig.-7 Coefficient a, b, and error
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Fig.-8 Response Acceleration Spectrum estimated from Intensity Index of Strong Ground Motion

Fig-6@0 00 000000000000000000
00000000000000000000000000
00000000000 030000000000000
000000000 08000000000000000
00000000000 00000000000000
0000 1000000000000000000000
000N000000000000000000000
00000000000 0Fg-6(b)00 1995000000
00000000000000000000000000
0000000NO00000000000000000
000000000000 00000000000000
0000000000000000000000000
oooooooooo

000000000000000000000000
0000000O05% 0000000000000 SA®)
000000000000000000

Log,o(SA()) = a(t)[Log,o(PGAOrPGV)orl | +bt) + o (13)

000000 a®Db®0O0000c 0 Fig-70000
00000000000000000000000PGA
PGVOOD adO0 10000100000 050000
00000000000000000000000000
00000000000000000000000000
000000000000000000000000

-637-

Fg-80000000000O00O00O00O00O000O00O0
000 00 0 PGA=400cm/s*/71=6.00 PGV=50cm/s 0 0 0 O
gboboboooob+xeo0bO0ObOOOODODOOO
gbobobooboboboboboooboobooboo
gboboboooboobooboobobobobooooo
gooboboobomooooooooboboboo
gbobommobobooooobooobooboboboo
gbobobooobooboobooboboobooo
gobooboobobbooboobooboboon
goboboboobooooboobobooobooobooobooo
goobobooobooog si.oMsli.Os ODOAsADOd
gboboboobooboobooomooboobobobooo
0ooooooooooooo@suoooooooog
gboboboooooobooboobobon

_ 1 @
ASA 1, = T,oT Sa

ASVry 1, = Hﬁj ,[rleT * SA,O.OS(T )dT

0000 pPGAOOOOOOOOOO0AOO3OOOO
0000000000 AS A0D PGAOODOODODODODODODO
Fig-9@UOOOODoDODOoooooooooooooo

gooo@/uooooooobobobooooooooo
gboobooood

oos(T )T
(14)



011o0oo00ooobooog

10000
FLog (A4, 1 5.5)
=1.02%L0g ,(PG4)+0.26

T T T

.1

1000

PGA(cm/s”)
=
o
o
-

7~
09+,(PGA)

T T
LOg.lﬂ(Amﬂd-.l.ﬂ) =0.55*1
0 =0.14

HH‘-‘H,ZS‘ \.\\HH

1000 ——rrrmr———rrrr
E Lagm(Asvﬂ.H.D)
_ [ =1.03*Log ,,(PGY)+0.07

O
T NPT

=
o
o

T

Ll

PGV(cm/s)
=
o

W Log,,(P6V)

JMA Instrumental Intensity /
N

10 ."\.T?Z?L@J?(f??ﬂ""a)\*q'?% Im 2 ' 'flfs‘z“‘lfﬂ"’(fsf”-ﬁ‘rf’%ro'g‘g L 1 L "‘-ﬂ'&q#qg;q‘(ﬂqﬁﬂa.“.o‘)fo"??‘
10! 10 10° 10° 10" 10° 10° 10* 10° 10t 10° 10°
ASA ASA ASV.

0.1-0.3

(8 PGA& ASAy103 (b)

Instrumental Intensity | & ASA .10

0.4-1.0 0.8-4.0

() PGV & ASVyg40

Fig-9 Relation of Average Response Spectrum and the Intensity index of strong motion

Log,,(PGA) = 0.88* Log,, (ASAy 1 o5) +0.010 = 0.11 (15)

00001000000000040100000000
0000000 ASAD 10000000000 Fig-9(b)
000D000000000000000000000
(1600000

| =1.62* Log,,(ASAy4_10)+0.98 +0 =0.24 (16)

0000 PGVOOOOOO0O0O00 0814000000
0000000000 ASVO PGVOOOOOOO0O000
Fig-9(0000000000000000000000
00000000000000000000000000
0000000000000000Fig-8000000
0000000000000000000000000
0000 (700000

Logy(PGV) = 0.89* Log,s(ASVyg_4o) +0.07 0 = 0.13 (17)

0oO0si00MSIL00000000000000 ®
0000000000000000

50000

gbobobooboooooommoboobobobo
gboboooooboobobooooboobooooobog
gbobooooooobaobd

0 0obobooooobobobobobooboooboon
gbobobooboooobooboooooooooboon
gbobobooooboobooboobooobooboan
gbobobooooboobooboboboobooo
0 obooboooobooboboboooobooobooog
gbobobooobooobooooboboboobo

U cboooobooboboboooobooooodg
gboboboboboboboobooobooobooboan
gboboboobooobooboobobobo

0 obOoooboOooobbOoobooobobooobobog
gboboobooboboboboobooooboobooboan
gbobobooobooboobooboboobooo
obooboooboobooboobooboboboboo
oboobooboooooboobobobooobooog
gboboooooboboboooboooboo

oo
gboboboboobOobokK-NETOOODOODOODO
gbobobooboobooboobobboobobobooo
gbooobobobooobooobooobooboboboo
gbobobooboobooboobobobo

gooo

1) DO00000O0O0DoOOo0oooooooooooo
00 28019980 p1.1-4.153

2) 000000O0O0OO000OooOooOooDooooOoooOg
0000000ooooooDooooooooooog 29
000000000000 0000000pp.111-1220
2001

3) J000O0oOoopoOoooooooooooooogd
000000000 000o00o0ooooonovel.4da7BO
20010 pp.173-180

4) 0000000000000 O00DOOoO0OooOoon
00D000000D0Oo0ooO 48 0011 OO 19960
pp.547-550

5 00000O00O00OODODDOO0ODUODOOoOOooDOod
000o0000oooooooooomooooooooon
Vol.10 199900 pp.51-56

6) DO000D0O0O0DODODODO0OO0OOOOOOOOOODOO
0000000000 2000 410019880pp.223-233
7 ODO000O00O00DOOO0O0OOOoO0OoooDoooDo
Jooooooooooooooooomonuuonono
0000000000 19940 pp.2299-2304

8) UU000ODDOU0OOODDODODOUDDOOOODOO
0000000oooooomo 24 00000000
0000000oo19970 pp.217-220

9 0000000O0O0OO0U0oDoOOooOooDooooood
gooooooooooooooooogoooodoon
000000000 OWVol.30 20000 pp.54-557

100 OO000O0ODOO00O00DOO0OO00O0oOoOOoO0oo
000o0o00o0oooooDmooooooooooon
00 0B20 19990 pp.175-176

11) OO0000O0000O0O00O0oooOoooooooo
gooooooooooooooooomoooooo
00000000 0B20 19990 pp.177-178

12) OO00O00D0O00D00O0000000D0O0OO000o0O0
00000000 WVol.13,No.40 20010 pp.54-55

13) OO00000000ooO0Ooo@erg)yooooooo
gooooooooooooooooooooooooon
00000000 pp.534-554

-638-



	強震記録から見た地震動強さの指標間の関係
	強震記録から見た地震動強さの指標間の関係�
	1　はじめに
	2　計測震度と最大値指標の関係
	2.1　用いた強震記録
	2.2　計測震度と最大加速度，最大速度
	2.3　特定の地震における関係
	3　最大加速度と最大速度
	4　最大値指標と応答スペクトル
	5　まとめ




