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Seismic Risk Curves and NEL/PML Indices for Reinforced Concrete Piers
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The present paper describes analytical procedure for the seismic risk representation and scalar risk indices such as PML and
NEL. Here, there are two key points such that the multi-event model well developed in Japan is introduced and that six different
reinforced concrete piers are designed based on the Japan’s road specification.

Then, several risk calculations are presented for designed reinforced concrete piers being assumed to be located in central
Tokyo. Through simulated seismic risk analyses by means of seismic risk curves and PML analysis, the authors would like to make
an emphasis that risk quantification is quite essential to the decision-making process in the catastrophe risk management.
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Fig.1 Seismic event risk curves and integrated risk curves

+  JFRESZEE 20114E4A30H  Received
* SRR T RS T158-0082 HURLHBHH HAX A 4 7)8-15-1

** (BR) TEERFIEET T 160-0023  BRETERHTTE K PE B 6 4-5-1
x () BR T305-0812 ZKu o < IXT 5730

Tokyo City University, 8-15-1, Todoroki, Setagaya-ku, Tokyo
Shinozuka Research Institute, 4-5-1, Nishishinjuku, Shinjuku-ku, Tokyo
Chodai Co.Ltd., 730, Higashi-Hiratuka Tukuba-city, Ibaragi



- NEL/PML #EAfh

ZIT, VTV AHE | OREESME LIZRKEE
%, fo(clj)o L2 ICHKRLL, 2 >DOREELHE
U A7 EE (MEAKOMFHE NEL, TR KEK
PML) % F=D X 9 1TRT.

cmax
ﬂ%@%@%ﬁﬁNﬂJNHﬂzjok@Hmc @)
0
PML,
TR AR PML: am:jkm|nm @®)
0

wIZ, ZrFVAME] (=1-m) T9 D RAEmMER
Zoel, FROLDRBRBLEICIY, BiRfER Q;
EHRETD.

1=1:Qj =q;
i>1:Q; =1-{-a; Ji-Q;u)=1- Ja-a) @)
j=1

ZLT, vFHUAME] (j=1~-m) @IT, FHEEMEE(q
Zf{Eh, NEL E72X PML & LT my 452
Licky, zoMES NN RBRERD (Fig. 1
ZHIR) . MO Z L s, FRRKEK PML 0SS
28, AR FRRBKEV) , Fd M GRS
KEW) IINLEL, 220V AT ERENRN D RS Z
LN G (B, Ko PMLL PML3 X, HARRS:E
29 OPML IS TN D) .

22 EATIHMEY X7 ik HBEA RV Y R R
DB DR

HWEA R FY RTINS, ZnEEoRitEY
A7 MBRICERT DI ER LY. BETD m Ho
U U A BB O HAEERAMEE P (= 1-m) &L,
IV AR SIS K DHEBEREE fg (¢) = P - fe(cl
J) Litihd A L, FATIMEY X7 i s LTk
£5.

Cmax
Gel(0)=1- H{l— P [ el j)dg} ©
=1 g

ERB T U A HEBICE DR BIHE Y X 7 iR T
Ho, ERICIDEEICL - T, Filban-dh#gic
EHEIND. FigllllE, 2 o0HEA X U 227 i
U L7ZbOT, KPRk (iR 1/475 277)
LR CRER S LTz,

3 xBiEEY . TR RCEH

31 BIE L&

WIS, M5 TH D RC BB OB L ffk ik
JLE T, ARSI, TE A O B A O T L
LLTES WL THOBEARBHMTHY, HAR
PR ~TE % Fig.2 (2R

R ClE, BEERGE - RS (V iERE
IZHD X Fig2 D L5 REARIRO b &, Wrifim & (Fig.2
OMREE ST R) C e (8 ORARD 6 Wika
FxEr L7 (Wrmig il —~1HE Tm).

F 7o, RSB LI 1 R & 5 T R AR o

2ODPAITONWTRE LT, o=, G-
WTCIE, 5L AT Lo s, EEEEE, FIM
HAE CIIHUELRE L L (56~ T, BE DT NEREITS
fi&72%).

!_ Iim_ i
| ] &
| %
‘zsnn 7000 2500 |
| P
L 910 7000 e |
7:1% WLLL
g
Jo0ooo
1250| “.Xﬂm:ﬁm: |25ﬂ‘

Fig.2 Outline of T-shaped reinforced concrete pier
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1 1703,1923 Kanto M8.0 370.6 0.00133

2 1855 Edo M7.0 281.1 0.01532

3(139.60,35.70) M7.0 2378 0.00002

4 (13970, 35.60 ) M7.0 2378 0.00002

5(139.60, 35.60) M7.0 2378 0.00002

6 (139.70, 35.70) M7.0 2378 0.00002

7 (139.80,35.70) M7.0 225.7 0.00002

8 (139.50,35.70) M7.0 225.7 0.00002

9 (139.80, 35.60) M7.0 225.7 0.00002

10 (1139.50, 35.60) M7.0 225.7 0.00002
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12 (1139.70, 35.50) M7.0 2203 0.00002
13 (1139.70, 35.80) M7.0 2203 0.00002
14 (1139.60, 35.50) M7.0 2203 0.00002
15 Kanto (M7.0) M7.0 218.0 0.01532
16 (1139.50, 35.80) M7.0 2109 0.00002
17 (1139.80, 35.80) M7.0 2109 0.00002
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20 Kanto-heiya-hokuseien fault zone M8.0 199.6 0.00000

Fig.5a Scenario earthquake for Tokyo; (Top 20 are listed)
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