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Life Cycle Input Ground Motion Intensities for the Seismic Loss Estimation of the Building through its Lifetime
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SUMMARY: Life cycle input ground motions scenario for the seismic loss estimation of the building through its

lifetime is developed. In this paper, the plotting position formula and continuous functions are adopted to facilitate the

setting of an arbitrary life cycle input ground motions scenario. The validity of the proposed method is discussed by

means of the cumulative annual exceedance probability through its lifetime toward the historical data. However the

dispersion due to the difference of the historical earthquake database is recognized, it is revealed that the cumulative

annual exceedance probability through its lifetime toward the historical data is almost stable.
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Fig.2 Estimation of the peak ground velocities history of Tokyo (hard soil area)
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Fig.3(b) Change of the annual exceedance probability due to

building lifetime period toward the historical data in 120 years

B 400 FOT — X0 HHEH SN AFIREEECEY
EDHEREIT, 1885 EED T ) 2 FODF— 2 28] £ 2 T
5 1923 SO B R EERT F TORIR (Fig.2 (23T 1855
EOREITF MEELIRE 1923 A0 BB MR F o i
B L TODHED) NEEND LN, [RETERT —
ZUNZE) 0 # 2 CTUBRBEICH > THLIET LT
%, RN U FIERERE R O 5 K & < (T=30
FED L X 0.030, T=50 F£D L x 0.028, T=100 FDL X
0.020), S)RDEFHIRBSTI A SEETDEIA 7 A 70
MBSV AOEROZ LT R T ENTE RN
(Fig.3(a). —F, ®E R0FOT—ZNLEBINTF
FEMR BB O HERS I D T, HIER R8O RIEAED
M, F/NENT —ZIZEEN TN D20, BRI
b U7 AR IR S P IE DO 3 s/ & < (T=30 D &
X 0.009, T=50 4ED & & 0.006, T=100 £ED & = 0.004), (5)
KON EZFZMH LT DT74 7 A 7 VHIERB T 40
RO ZYPENER TE D (Fig3(b)).

12

5 EREMERV-FEIFREBERDOHEFE

3T|ETRLIETIA 7 A 7 A MBEENL, Yoy T o0
RV a VAREFH LEBEBER TERIN TS, B
KT, BAYRENT & BEBORE S TR E L 7o HUR B O R A K
(N[BD) 720 #0725 R O A A AR 2 38 U 72 i ass
AT D Z & LB, —J7, T, MEMOR KNG
BIENL & AT =R F— DEAEE & OBHRIZONT,
EW DT IVRENE R E ORI Ek 2 e A RE SN T
B AN F X — DA & B HEEY OIS
FHNCE U TSR L OISE TR E RS RIESh, A
N RN —OFAMEE & — ) 7 A DRSS X (PGV
72 ) EOBIRAIE SR, AJJHEEBR S S T
FHRENRT A= BRFEOICETET S Z LR ARRIC A
L, ZDEE, TA T A 7 VHER BRI  TIE <
BUFDNTFE S TR 7ol B TR B S v, BhAEAT &
N B0 RS FITITRE R Z B35 2 LN TE 5 A6
PR D, 2T, MEES ATRE n i B Ak CAR IR E K
EHET D TA T VA 7 NVHBEBOIERIEIZOW TR
95, 7, AWM N FEOREMX S ¢ 2 VT, FEEIRE
FER F(x)73,

ll’l[ l_pO ]
O I = )

N =/ (6)

ERENDLDETDH. 22T, ¢ o BETHD. -
7L, BERS N 1ETHD L L BRI D IcR4ES
DHBEBOBA N E 725 L 512 L), NEBIBERD p,
Ll A MEM A R KBRS L T 258, 558, o TN
EFl &b, 22T, ETREA T DARMESATIZHE S Hi
TP — Rl AER SN T 5 &, A HUEER
= x, 3,

X

_ w
’ [ln(—ln(f(t))}rl
k

U -exp

=g(f () (M

EREND., 22T, w: ETREATLZWESAMAD T
A—4 (REE 1 EMEOLE 15), u: ETRZETS
WS AT D /3T A — % (R [ O35S 53.69), k:
ETREAT DGR DT A —5 (R 1 FAzO
BB 1.37). THMIRE /8T A — 4 EDP ) A iESh R &
x, DA% E LT,

EDP = 4(x,) ®)

EREINDIBDELT DL, T4 T A 7 VHEEENTH LT
FE S D LAHINE T A — 2 DR TEAN,

J.EDP = J.q(x,)dx, (€))

EERBTED. Zoky, 9O,

-424-



fae)ds, =J o) B di [ g(x) CLOLLL 4y (10)

dry  dr
tEXMBZOND. 2T,
de(f®) _ w-w-{-In(f@e)hi’ an
df 12
7o f(r)~k-[1+u-{—ln(f(t»}%)
a0 _ e (12)
dt N

THD)5, EDP 23K $ Q)0 AlRER HH B T h
LT ENRENT., ZoLE, I LT A4 7 YA
7 VHIUEB) O AR IR L D I,

L_'_ ln(lfpo) (13)

2N

CEHEEND. OREWNRXLY, Ty T4 TRV Y
2 VAR KD T A 7Y A 7 VRS O IR O
YayfiE & e BRI K D AR IE IR EE RO O 2 ERR 13,

ERR = 0= P0) (14)
2N N

ERIND. poM 393% DK ERR=0 L7820, TuavT
4 TRV a rARIC LD 5A LERBKIC XL D 5A
DRERICIZZ2 S, 22T, HEHBIFAER N 23/ SWIE E ERR
DERIZIETEBIIB N K E K 2508, Bt
MMEHE REL T 30 FLRELTDH, 05123 LT
(IR THRHEEND ERRIZIN/NESWA—F—THBHZ L
MBomb.

6 T4 T7YAUIILESE S FZIED /R

3EBLIOSETRLETIEL, ETRE2H T DMES
WA= R =TI A L, 50 4F£ERER 10%0
BB K E 2D X HICHIBER O KX SITEE DS
BERE LT A 7V A 7 VHUEEMERG % Figd H D)
X UV Figd FoOITRT.

7T FED

T A T A 7 NVHEBEB ORI H 20, R E T8
BAEREL, 70 vT 4 7RV Y a U ARE L ONE R
Bx WA IBBEEROMETICOWT, HEL ¥ r s
ZZRWTHERH Lz, 8E 120 E5 OME D # 1 7%t
L TEEICEIR S A LA T (T=120) OFEFERRE

BOFEMEDPEE FHNZ 0.5 FBREEIC /2 D 2 & &l L7z,

B4
AR, AARHIE T R e 2004 (23R LTz
BTN EEE L2 D THD.

12

/
2 [m/s] X

I ey ey s -« | Random occurence order |,
10% in 50 years Max: 0.188 [m/s]

Peak Ground Velocity Vo[m/s]
<} =

[ﬂ% ﬂﬂnﬂﬂnﬂ\ﬂnﬂﬂﬂmmﬂmﬂﬂﬂ nnﬂﬂn [l m n

1 [vear] 50

P ??nnnﬂﬂﬂﬂﬂl’lﬂﬂﬂﬂ”””w

( a) Calculation of annual maximum velocities
according to Plotting Position Method

[mis] "

Random occurence order

o
N

10% in 50 years Max: 0.188 [m/s]

Peak Ground Velocity Vo[m/s]
[=}

d...u....l.hll.....n. L L

(b) Calculation of annual maximum velocities 1 [vear] 50
according to continuous function

o

Fig.4 Example of the time history of life cycle input ground
motion intensities in Tokyo (hard soil area)
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