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Synopsis

Use of private fund focusing on not development of social capital but also the operation and maintenance has been highly
expected recently because outstanding public bond have reached two times amount of GDP. In June 2011 PFI Law was
amended and social capital could have been operated as concession. In November 2013 Airport Concession Law was enacted
and subsequently, in the field of airport, procedure using private fund based on the law has been proceeding. In this procedure
it is expected that such a cost of seismic countermeasure as insurance and earthquake-resistant measures will be paid with
revenue of concessionaire. It also means that in the case of using private fund based on concession a seismic risk management
is required as financial management of concessionaire.

On this study we took fictitious airport for example which is operated as concession, introduced multi-event model and
systemized the method for probabilistic seismic risk assessment based on structural reliability theory. Then we proposed the

method for airport financial impact analysis of earthquake and the design method of insurance and the effectiveness.
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25 [(130.25 , 33.65) M7.0 265 0.00001 | 0.00095 | 0.00020 | 0.02824 28 |( 13045 . 33.55) M5.5 261 964 153 578 631 (126)
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27 [(130.45 , 33.65) M6.0 261] 0.00003 | 0.00098 | 0.00086 | 0.02927 30 [(130.35 , 33.65) M6.5 258 915 146 549 613 (128)
28 [(130.45 , 33.55) M5.5 261] 0.00006 | 0.00104 | 0.00178 | 0.03100
29 [( 13045, 33.45) M6.5 258] 0.00001 | 0.00106 | 0.00041 | 0.03140 (BFEO AL HH, IFIZEOFEIN TS 2E Pk 3 0
30 [(130.35, 33.65) M6.5 258] 0.00001 | 0.00107 [ 0.00041 | 0.03180
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24 [(130.65 , 33.45) M7.0 0.00001 |_0.00094 005 4763 1.02
25 |(130.25 , 33.65) M7.0 265]_0.00001 | 0.00095 004 5.346 112
26 |(130.35 , 33.75) M7.0 264]_0.00001 | 0.00096 004 5.386 112
27 (13045, 33.65) M6.0 261 000098 004 5531 115
28 |(130.45 , 33.55) M5.5 261] _0.00006 | 0.00104 004 5.560 115
29 (13045, 33.45) M6.5 258] 0.00001 | 0.00106 004 5713 118
30 (130.35 , 33.65) M6.5 258]0.00001 | 000107 004 5728 118
7, N =3 L. N
K13 MBREIETDEEO LML 30 DA~ h U X
7Y AN (F&, E8lr—=x)
A R 90%3FBiBfE
No. RS mo| PBA | BEHR BARE e The-mmR | .
(em/sd) | A% S GEew | (mrm) | TMLE
1](13045 ., 33.55) M7.0 521] 0.00001 | 0.00001 020 -8.542 —
2 [(13055 , 33.65) M7.0 484]_0.00001 |_0.00001 017 6,607 -
3](130.45 ,33.65) M7.0 472 0.00001 | 0.00002 0.16 —5.941 -
4 HEEE M7.2 465] 0.00062 | 0.00064 016 [(2) -5587 -
5 (13045, 33.55) M6.5 454]_0.00001 | 000066 015 -4.956 -
6 (13055, 33.65) M7.0 446]_0.00001 | 0.00066 0.15 4,557 -
7](13035, 33.55) M7.0 422 0.00001 | 0.00067 013 -3.267 -
8 (13055, 33.55) M6.5 393[_0.00001 | 0.00068 011 -1.707 -
9 (13045, 33.45) M7.0 383] 0.00001 | 000069 0.10 1231 003
10 [(130.35, 33.65) M7.0 383]_0.00001 | 000070 0.10 1215 003
11 (13045, 33.55) M6.0 368]_0.00003 | 000072 009 -443 0.16
12 |(130.45, 33.65) M6.5 367| 0.00001 | 000074 009 400 0.17
13 [( 13055, 33.45) M7.0 360]_0.00001 | 000075 009 59 022
14 [(130.65 , 33.55) M7.0 349]_0.00001 | 000075 008 529 032
15 [(130.65 , 33.65) M7.0 323 0.00001 | 000076 007 1.767 053
16 [( 13055, 33.65) M6.5 322[ 0.00001 | 000077 007 1,806 053
17 [(130.35, 33.45) M7.0 319]_0.00001 | 0.00078 007 1.937 055
18 [(130.45, 33.75) M7.0 303]_0.00001 | 0.00079 006 2665 067
19 [(13035 , 33.55) M6.5 295] 0.00001 | 0.00080 005 3013 073
20 (130.55 , 33.75) M7.0 289 000081 005 3229 077
21 (13055, 33.55) M6.0 285]_0.00003 | 0.00083 005 3,396 079
22 |FILIBTE M7.3 282| 0.00010 [ 0.00093 0.05 3,536 0.82
23 |(130.25 , 33.55) M7.0 281 0.00094 005 3,586 083
24 (130,65 , 33.45) M7.0 278 0.00001 | 000094 005 3676 084
25 |(130.25 , 33.65) M7.0 265 0.00001 | 0.00095 004 (14253 094
26 |(130.35 , 33.75) M7.0 264]_0.00001 | 0.00096 004 4203 094
27 (13045, 33.65) M6.0 261 000098 004 4437 097
28 (13045, 33.55) M5.5 261] 0.00006 | 000104 004 4466 097
29 (13045 , 33.45 ) M6.5 258]_0.00001 | 000106 004 4618 1.00
30 (130.35 , 33.65) M6.5 258]_0.00001 | 000107 004 4632 1.00
K, N R =t L. N
F-14 WHR ST 5RO LA 30 DA R b U A
7 U AN (FR, 387 —2)
_ PN YR, p— — S03EAI
N ERE M e | s | | AR RERAS | e
1](13045 ., 33.55) M7.0 521] 000001 | 0.00001 020 —6.956 -
2](13055 , 33.55) M7.0 484 0.00001 | 000001 017 5,019 -
3[(130.45, 33.65) M7.0 472 0.00001 | 0.00002 0.16 4,352 -
4 M7.2 465]_0.00062 | 0.00064 016 [(Z)"=3,908 —
5 (13045, 33.55) M6.5 454]_0.00001 | 000066 015 ~3.366 -
6 (13055, 33.65) M7.0 446]_0.00001 | 0.00066 015 -2.966 -
7](13035 , 33.55) M7.0 422 0.00001 | 0.00067 013 -1673 -
8 (13055, 33.55) M6.5 393[_0.00001 | 0.00068 011 -109 022
9 (13045, 33.45) M7.0 383]_0.00001 | 0.00069 0.10 369 030
10 [(130.35, 33.65) M7.0 383]_0.00001 | 000070 0.10 385 0.30
11 [(130.45, 33.55) M6.0 368]_0.00003 | 0.00072 009 1,160 043
12 [(13045 , 33.65) M6.5 367]_0.00001 | 000074 009 1204 043
13 [(130.55, 33.45) M7.0 360] _0.00001 | 000075 009 1546 049
14 [(130.65, 33.55) M7.0 349]_0.00001 | 000075 008 2,137 0.59
15 [( 13065, 33.65) M7.0 323]_0.00001 | 0.00076 007 3381 079
16 [(130.55 , 33.65) M6.5 322 0.00001 | 000077 007 3421 080
17 [(130.35, 33.45) M7.0 319] 0.00001 | 000078 007 3553 082
18 [( 13045, 33.75) M7.0 303]_0.00001 | 0.00079 006 [(T) 4286 0.94
19 [(130.35, 33.55) M6.5 295]_0.00001 | 0.00080 005 4637 1.00
20 |(130.55 , 33.75) M7.0 000081 005 4856 1.04
21 (130,55, 33.55) M6.0 000083 005 5024 1.06
22 | AR M7.3 0.00010 | 0.00093 0.05 5,166 1.09
23 |( 130.25 , 33.55) M7.0 000001 |_0.00094 005 5216 1.10
24 |(130.65 , 33.45) M7.0 000094 005 5307 [RE]
25 |(130.25 , 33.65) M7.0 000095 004 5892 121
26 |(130.35 , 33.75) M7.0 264]_0.00001 | 0.00096 004 5933 121
27 (13045, 33.65) M6.0 000003 |_0.00098 004 6.078 124
28 (13045, 33.55) M5.5 000104 004 6.107 124
29 (13045, 33.45) M6.5 000106 004 6.261 127
30 [(130.35 , 33.65) M6.5 0.00001 |_0.00107 004 6.275 127
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1](135.25,34.45) M7.0 528] 000000 | 0.00000 0.20 -1878 —
2(135.15,34.45) M7.0 492] 0.00000 | 000001 0.18 5949 —
3(135.25,34.35) M7.0 479]_0.00000 | 000001 0.17 5,239 —
4(135.15,34.35) M7.0 453] 000000 | 0.00001 0.15 -3863 —
5 (13535, 34.45) M7.0 430]0.00000 | 000002 014 2634 —
6 | S 43 (RO LUAR) M7.7 420]_0.00097 | 0.00098 013 [(2)"=2085 —
7](135.35, 34.35 ) M7.0 390] 000000 | 0.00098 0.11 -506 015
8 |(135.25,34.55) M7.0 0.00099 0.11 -450 0.16
9 (13515, 34.55) M7.0 000099 0.09 726 035
10 [(135.25 ,34.45) M6.5 357] 0 000100 0.09 1.155 042
11(135.05,34.45) M7.0 356] 0.00000 | 0.00101 0.09 1.229 044
12 | KRREM R M7.5 347| 0.00000 | 0.00101 0.08 1677 051
13[(135.15, 34.45) M6.5 334] 000001 | 0.00102 0.07 2320 062
14 (13505, 34.35) M7.0 329] 000000 [ 0.00102 0,07 2542 065
15 |( 13535, 34.55) M7.0 325] 000000 | 0.00103 0.07 2746 069
16 |( 13525, 34.35) M6.5 320] 000001 | 0.00104 0.07 2961 072
17 [shJediss 43 (42 % —IBPT) M7.7 319] 0.00006 | 0.00110 0.07 3,032 0.73
18 | LETRRFE % M7.5 310] 000099 [ 0.00208 0.06 3440 080
19 [(135.25 , 34.25) M7.0 307]_0.00000 | 0.00208 0.06 3559 082
20 |05 TR 5 M6.8 304] 000002 | 0.00210 0.06 3712 085
21 [AR - KB EECFER) M7.9 299] 000004 | 0.00214 006 3890 088
22 [(135.15, 34.25) M7.0 294] 000000 [ 0.00214 0,05 [(T)"4.136 0.92
23 |(135.15, 34.35) M6.5 293] 000001 | 0.00215 0.05 4144 092
24 (13545, 34.45) M7.0 287] 000000 | 0.00216 0.05 4,405 096
25 |(135.05, 34.55) M7.0 284] 000000 | 0.00216 0.05 4540 098
26 [(135.35 , 34.45) M6.5 276/ 0.00001 | 000217 004 4,853 1.04
27 (13545, 34.35) M7.0 271] 000000 | 0.00217 0.04 5,056 1.07
28 |(135.35, 34.25) M7.0 265] 000002 | 0.00220 0.04 5359 1.12
29 [(135.35,34.35) M6.5 248] 000001 | 0.00221 0.03 6,206 1.26
30 [(135.25 , 34.55) M6.5 247]_0.00001 | 000222 003 6.240 1.26
K7, N == L SN
F-16 UHR ST 2HEDO LML 30 DA R R Y R
7 U AL (OW, &@r—=)
3 [ 90%3EiBBIE
No. BRE | B | REER | RAHE “hrw (memma |,
em/sh) | A1E | S1E | i | (apm) | RBLE
1](135.25,34.45) M7.0 528] 000000 | 0.00000 0.20 -8.936 =
2 [(135.15, 34.45) M7.0 492] 0.00000 | 000001 0.8 1,007 -
3(135.25,34.35) M7.0 479]_0.00000 | 0.00001 0.17 —6.298 —
4(135.15,34.35) M7.0 453]0.00000 | 0.00001 0.15 -4.923 —
5 (13535, 34.45) M7.0 430]0.00000 | 000002 0.14 -3696 —
6 | St 2 (FORLUAR) M7.7 420] 0.00097 | 0.00098 013 [(2)-3.148 -
7(135.35,34.35) M7.0 390] 000000 | 0.00098 0.11 -1572 —
8 |(135.25,34.55) M7.0 0.00099 0.11 -1516 —
9 (13515, 34.55) M7.0 000099 0.09 -343 018
10 [(135.25, 34.45) M6.5 357] 000001 | 0.00100 0.09 85 025
11( 13505, 34.45) M7.0 356] 000000 | 0.00101 0.09 159 026
12 [ KBREME# M7.5 347| 0.00000 | 0.00101 0.08 606 0.33
13 (13515, 34.45) M6.5 334] 000001 | 0.00102 0.07 1.246 044
14 (13505, 34.35) M7.0 329] 000000 | 0.00102 0.07 1.467 048
15 |( 13535, 34.55 ) M7.0 325] 000000 | 0.00103 0.07 1,670 051
16 [( 13525, 34.35 ) M6.5 320] 000001 | 0.00104 0.07 1.884 055
17 | R B E 4 (% —18PY) M7.7 319] 000006 | 0.00110 0.07 1.955 056
18 | EBTET R M7.5 310] 0.00099 | 0.00208 0.06 2,361 0.62
19 [( 13525, 34.25) M7.0 307] 000000 | 0.00208 0.06 2479 064
20 |05 S HEFE S M6.8 304] 000002 | 0.00210 0.06 2632 067
21 [AR - KB EETER) M7.9 299] 000004 | 0.00214 0.06 2808 070
22 |(135.15,34.25) M7.0 294] 000000 | 0.00214 0.05 3,053 074
23 |(135.15, 34.35) M6.5 293] 000001 | 0.00215 0.05 3,060 074
24 (13545, 34.45) M7.0 287] 000000 | 0.00216 0.05 3320 078
25 [(135.05, 34.55) M7.0 284] 000000 | 0.00216 0.05 3454 080
26 |(135.35 , 34.45) M6.5 276] 000001 | 0.00217 0.04 3,765 086
27 (13545, 34.35) M7.0 271] 000000 | 0.00217 0.04 3965 089
28 |(135.35,34.25) M7.0 265] 000002 | 0.00220 004 [TT)""4.266 0.94
29 (135,35, 34.35) M6.5 248] 000001 [ 0.00221 0.03 5106 1.08
30 [(135.25, 34.55) M6.5 247] 000001 | 0.00222 0.03 5,140 1.08
K7, N == L SN
®-17 MBRCIZBETDHEEO B30 DA <2 F U R
SEK
7 AL (OB, 3@l —2)
. PBA | S | iBHE __90%EBME
Ne R M e | E | | BER | RE RS |
1](135.25,34.45) M7.0 528] 000000 | 0.00000 0.20 -7.350 —
2 (13515, 34.45) M7.0 492] 0.00000 | 0.00001 0.18 5420 —
3(135.25,34.35) M7.0 479] 000000 | 0.00001 0.17 -4.710 —
4(135.15,34.35) M7.0 453] 0.00000 | 000001 0.15 -3333 =
5 (13535, 34.45) M7.0 430]0.00000 | 000002 0.14 -2.103 —
6 3 ) M7.7 420]_0.00097 | 0.00098 0.13 [(2) " =1554 =
7(135.35,34.35) M7.0 390] 000000 | 0.00098 0.11 27 024
8 [(135.25,34.55) M7.0 000099 0.1 83 025
9 (13515, 34.55) M7.0 000099 0.09 1.260 044
10 [(135.25 , 34.45) M6.5 000100 0.09 1.690 051
11 (13505, 34.45) M7.0 000101 0.09 1.765 053
12 | KIRH M M7.5 347] 000000 | 0.00101 0.08 2213 060
13 (13515, 34.45) M6.5 334] 000001 | 0.00102 0.07 2857 071
14 (13505, 34.35) M7.0 329] 000000 | 0.00102 0.07 3079 074
15 [( 13535, 34.55) M7.0 325] 000000 | 0.00103 0.07 3284 078
16 [( 13525, 34.35) M6.5 320] 000001 | 0.00104 0,07 3499 0381
17 | R R B 4 (3% —18PY) M7.7 319] 000006 [ 0.00110 007 3571 082
18 | EBTHTRE M7.5 310] 0.00099 | 0.00208 0.06 3,979 0.89
19 [( 13525, 34.25) M7.0 307] 000000 | 0.00208 006 [(1)" 4008 091
20 [FO 5 L HERFE S M6.8 304] 000002 [ 0.00210 0.06 4,252 094
21 [AR - HBIESCRER) M7.9 299] 000004 [ 0.00214 0.06 4430 097
22 (13515, 34.25) M7.0 294] 000000 | 0.00214 0.05 4678 1.01
23 |(135.15,34.35) M6.5 293] 000001 | 0.00215 0.05 4,685 1.01
24 (13545, 34.45) M7.0 287] 000000 | 0.00216 0.05 4947 1.05
25 [(135.05, 34.55) M7.0 284] 000000 [ 0.00216 0.05 5,083 1.07
26 |(135.35 , 34.45) M6.5 276] 000001 | 0.00217 0.04 5397 112
27 (13545, 34.35) M7.0 271] 000000 | 0.00217 0.04 5601 1.16
28 [(135.35, 34.25) M7.0 265] 000002 | 0.00220 0.04 5905 1.21
29 [(135.35, 34.35) M6.5 248 0.00001 | 000221 003 6.756 1.35
30 [(135.25, 34.55) M6.5 247] 000001 | 0.00222 0.03 6791 1.35
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