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Synopsis 

Japan’s earthquake resistant designs are modified on all lessons and knowledge learned from the damage done by 
earthquakes. These modifications were done to improve the technical aspects of resistance performance evaluation of structures 
and valuing the eternal force of the earthquake ground motion. On the other hand, reliability-based design, used as a means to 
check the earthquake resistance performance, has been needed and was a concern from long before. Also, documents about 
earthquake resistant standards for airport facilities and notifications have complied with having this reliability-based design as 
a prior condition, but actual adoption has been prolonged. In this paper, we will be looking at the reasons for the procrastination 
of the reliability-based design and technical problems that need to be solved for adoption. Technical problems especially refer to 
the checking standards of the required performance for the ground motion for design and requirements of the airport as a whole. 
Our target of actual adoption of the reliability-based design, we are willing to accomplish this by adding the tentative plan, 
which is planned to be the framework of the design guideline, to the present design guideline. Also, airports will be subjected to 
adaptability examinations for the draft plan of the calibration method for the design capacity. 
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1) Curnow, R. N. and Dunnett, C. W. (1962): The numerical evaluation of certain multivariate normal integrals. Annuals of Math. 

Stat., Vol.33, No.2, Sep., pp.571-579. 



No.962 

-53- 

PBA

90cm/sec2 1 2 2 1
 

 
PBA  

 

2

1.5 2410 780 1650 5500 60

- 470 470 470 800 30

0.4 1150 1140 1200 2410 60

- 1500 1500 1500 1500 60

470 470 470 800 5

510 510 510 860 5
550 540 590 870 15
810 790 860 1270 30

- 510 510 510 860 7

550 540 590 870 15
810 790 860 1270 30

- 510 510 510 860 7

0.35 1220 1190 1300 1910 30

900 700 760 1740 15
1210 930 1020 2330 60

- 830 630 700 1760 35

- -

- 5.3 10-22 5.3 10-22 5.3 10-22 1.0×10-1
7

- 0.1 0.1 0.1 0.1 12

710 350 560 1380 15
1010 490 790 1960 60

0.96 560 270 460 1050 7

- 1110 580 860 1920 7

350 350 350 350 12
600 600 600 600 3
550 540 590 870 15
810 790 860 1270 30

- 760 760 760 1290 7

760 760 760 1290 7

510 510 510 860 7

760 760 760 1290 7

760 760 760 1290 7

510 510 510 860 7

- 90cm/s2 90cm/s2 90cm/s2 90cm/s2 1 2
2 1

-

-

0.35

0.76

0.89

0.35

sec

-

-

0.35

PBA(cm/sec2)

1

 

 



 
 

-54- 

PBA

PBA i PBA Xi 

n XN  

 

nN XXXX ,,,max 21  (K1) 

 

 

 
xXxXxXPxF nXN ,,,)( 21  (K2) 

 

Xi , i=1~n  

 

)()()()()(
1

21 xFxFxFxFxF Xi

m

i
XnXXXN  (K3) 

 

 

 

)(11)(
1

xGxG Xi
n

i
XN  (K4) 

 

(K4) PBA  

i i i 1

1  

 

iip exp1  (K5) 

 

PN

 

 
)(exp1 21 nNP  (K6) 

 

n (K6)  

 

n

n

nN

ppp

P

1111
)exp(11)exp(11)exp(111

expexpexp1

21

21

21

 (K7) 

 

pi, i=1~n (K5)

i , i=1~n x i(x) , i=1~n (K7) pi, i=1~n x

 

 

)(11)(
1

xGxG Xi
n

i
XN  (K8) 

 



No.962 

-55- 

GXN(x) GXi(x) , i=1~n 

(K8) (K4)

i(x) , i=1~n  

 



 
 

-56- 

2

 

 

 
 



No.962 

-57- 

 

 

 

 

 

 

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16

0 100 200 300 400 500 600

cm/sec2

1/75

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16

0 100 200 300 400 500 600

1/75

-300
-200
-100

0
100
200
300

0 20 40 60 80 100 120 140 160

c
m

/
s

2

sec

 
 

 

 

 

 



 

 

国土技術政策総合研究所資料 

TECHNICAL NOTE of N I L I M 

No. 962          March 2017 

編集・発行 ©国土技術政策総合研究所 

本資料の転載・複写のお問い合わせは 

〒239-0826 神奈川県横須賀市長瀬 3-1-1 

管理調整部企画調整課 電話：046-844-5019 

E-mail：ysk.nil-kikaku@ml.mlit.go.jp 

 

  


