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Damage Assessment of Urban High-Rise Buildings Considering Repair Cost
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An evaluation of repair cost of building damaged by earthquake which is most
direct economic loss in earthquake damage is dealt with.
The repair cost of building impacted by earthquake is evaluated by the following procedure, firstly
evaluate the earthquake response of structure, secondly evaluate the damage state to the specific
earthquake response, and finally evaluate the repair cost to the specific damage state. In order to
take into account considerable variabilities underlying in each evaluation step, evaluation system
by Monte Carlo Simulation method is developed, in which 3D frame response analysis is incorporated.
The damage of component to the specific response is evaluated by component fragility. The component
fragilities are studied based on statistical investigation of experimental data. The repair costs
of component to the specific damage state are studied by detailed estimation, and questionnaire
survey to constructers is carried out to grasp variabilities repair costs.



1995

10
time
FEMA P-58
MCS
1
3
MCS
MCS
P-58

MCS

40,000

Death Dollar
10

FEMA P-58

MCS

Down

FEMA



HRIGE BT

| iEmomEHREN

SHERYET | |

1%&%&%%@%&&‘

e

Re !

a
BMBEERE
BMEEEEFE

SRTTEEAETNIC & B MBRERNT

s ., BEEE = BHEEE e _ s
A{%fgg - %M{%ﬁ% + ﬁ%ﬁﬁ%@%ﬁ C{%{EE - ﬁiﬁéﬁm*ﬁ
- B amm——
|
1
S 2(a)
Df
2(c) (f
(c) MimZEF A
0. Bk | SRB® |/ RATy T
s fE 0.042 0.043 0.039
IR ERE 0.333 0.392 0.191
(d) 8=
u HkR | BB |/ RATy T
& 4.99 5.19 5.37
IR 0.267 0.276 0.198
(e) RIEBMEXR 1
n BkE | SRE |/ Y2HTvT =
ks 37.7] 433 69.0 & i
MEIEEREE | 0554 0583 0.346 £ wn
(f) 18 RIEBEE % 5
Dy BR[| WBE [/v2xh5v7 s
FRIE 118 1.49 0.89 fg foés lﬁwz RH597E BI2FERE
jﬁ;&)f?ﬁ{ﬁ% 0.853 0.945 0.646 0'11 10 100 1000
f&lﬂ?%anf ~
(b) EiRMEREE YR LA
2 S

RC 2008



RC
2010

RC

3@

95%

3(b)

0.1
Missing rate = Q.15 | © Measured
T e : _ _9 4 Missing by U.L.
. d Bo = 1.96 % 10 s :
0.08 B =113+ 10-2 egression
'_g ¢=10.388 as
&
_ o £.0.06 :
=| [ ] 2
° T
éE: E‘ 0.04
i 0.02
0
0 1 2 3
M; [ My,
(a) FR+FEE O RERREL (2010) &Y (b) EEETBERARBE L RRERAERA (BEEV)
3 RC
1 RC
@ )
(mm) (%) (m) < (%)
0 075 M{/My,,<10 | 0.50 2.50
0.1 0.25 10 M/My,<125 | 0.40 3.25
Ru7151795%
—_ 0.2 0.75 125 My/My,,<15 0.40 3.50
0.6 1.25 15 M/My,<L75 0.40 4.00
80
—_— 1 1.75
15 2.25
—_ 2 25
FEMA P-58
| 1,830 i 2,650 i 1,830 |
Ds4 3048 | —>v' Dsa 3048 | p——zs0 | o
. .
gl N
S 10058m
2 o o
81 : i | S '\[ s
i §X | \ \ 139
2 ® T139° 265 =052 "f
- 1 J 1
3 (b) X-X () Y-Y
[a]
i ==Y
(@)
(a) DS2 DS4 (b) DS3



600

500

400

300

200

100

4(a)

1,200  FEMA( )
=
1,000 =
( =
L
800 u
O]
600 =
400
200
A B c 0
A B ¢
(a) DS2 (b) DS3
5
4(b) DS3 Damage State3
5 DS2 DS3
M8
S 30 KNG002
—_— — —
7
Fragility [8J1035.021mu] © Fragility [BJ1035.021mu] . Fragility [CJ3051.001] 08 Fragilty [CJ3051.001]
30 :
30
0.7 =
25
25 08 06 2 g
e 20 = 06 \ 05 20%
. 15 oE, 04 ﬂ|5%
04 03 =
10 10 m%
] o 02 =
— 5 — . =
N
4 8 fry O Tow 70w a0 a0 % oo1 o002 003 00s 005 00¢ “3: B T
TR (5 (rad) E
(a) (b)
M8 S 30
KNG002 2019 PD
0.08 0.012
Il Total Replacement
0.07 [ Countermeasure for Residual Drift
: [IComponents Repaires 0.01
0.06
0.008
0.05
0.04 0.006
0.03 0.004
0.02 0.002
0.01
0 &
A
AP
o)

M8
KNGO002

2019

30

4000



84

2019
793,799
DOI
http://doi.org/10.3130/aijs-84.793
25
2019
685,690
DOI
https://doi.org/10.3130/aijt.25.685
83 747
2018
pp.669-676

DOl
DOl http://doi.org/10.3130/aijs-83.669

15

2018




2019

2019

2019

2018




2018

2018
PD
2019
0
(Nagano Masayuki)
(60416865) (32660)




