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Mean  = 1.03  COV  =  0.33 
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Pf

 Tmax Pc µT T µP P
Pf

 (kN/m) (kN/m)  ×10-3

1 2.33  57.26 2.29 0.49  58.98  18.90 1.39 2.99 
2 4.75  88.55 4.65 1.00  91.21  29.22 1.53 2.96 
3 7.08  114.28 6.94 1.49  117.71  37.71 1.72 2.93 
4 7.53  136.95 7.38 1.58  141.06  45.19 1.65 2.94 

5 7.53  157.58 7.38 1.58  162.31  52.00 1.55 2.96 

6 7.53  176.73 7.38 1.58  182.04  58.32 1.38 2.99 

7 6.40  194.73 6.27 1.34  200.57  64.26 1.23 3.03 
8 4.52  211.79 4.43 0.95  218.14  69.89 1.10 3.06 
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Mean  = 1.00  COV  =  0.074 

a



- 44 -

4

b

1
g

AccaPP
b

0ccE
(4) 

PcE kN/m
Pc0 kN/m
a 5

6.0z92.1a    (5) 

z m
Acc gal
g 980gal
b 1.095

(4) Pc0 K-stiffness

200 500 700 1000 
gal

MCS
1) K-stiffness

50
2)

50

3)
MCS 50

10-3

105

50
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µP P µT T
Pf

 (kN/m) (kN/m) (kN/m) (kN/m) ×10-3

1 58.98 18.90 3.06  0.70  1.54  2.96  
2 91.21 29.22 7.03  1.60  1.96  2.88  

3 117.71 37.71 11.46  2.61  2.41  2.82  

4 141.06 45.19 13.10  2.97  2.40  2.82  
5 162.31 52.00 13.92  3.16  2.15  2.86  
6 182.04 58.32 14.67  3.33  2.09  2.86  

7 200.57 64.26 13.07  2.97  1.78  2.92  
8 218.14 69.89 9.63  2.18  1.38  2.99  

500 gal

µP P µT T
Pf

 (kN/m) (kN/m) (kN/m) (kN/m) ×10-3

1 58.98 18.90  4.39  1.00  2.06  2.87  
2 91.21 29.22  11.12  2.53  3.13  2.73  

3 117.71 37.71  19.26  4.38  4.63  2.60  

4 141.06 45.19  22.94  5.21  4.71  2.60  
5 162.31 52.00  25.19  5.72  4.33  2.63  

6 182.04 58.32  27.24  6.19  4.21  2.64  

7 200.57 64.26  24.79  5.64  3.19  2.73  
8 218.14 69.89  18.60  4.22  2.18  2.85  
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5

700 gal

µP P µT T
Pf

 (kN/m) (kN/m) (kN/m) (kN/m) ×10-3

1  58.98  18.90  5.33  1.21  2.21  2.85  

2  91.21  29.22  14.01  3.19  4.31  2.63  

3  117.71  37.71  24.78  5.62  7.41  2.44  
4  141.06  45.19  29.92  6.80  7.58  2.43  

5  162.31  52.00  33.13  7.53  6.92  2.46  
6  182.04  58.32  36.10  8.20  6.68  2.47  

7  200.57  64.26  33.06  7.51  4.87  2.58  

8  218.14  69.89  24.91  5.66  2.86  2.76  

1000 gal

µP P µT T
Pf

 (kN/m) (kN/m) (kN/m) (kN/m) ×10-3

1  58.98  18.90  6.78  1.54  2.95  2.75  

2  91.21  29.22  18.49  4.21  6.69  2.47  
3  117.71  37.71  33.27  7.56  13.69  2.21  

4  141.06  45.19  40.67  9.23  14.64  2.18  
5  162.31  52.00  45.42  10.34  13.77  2.20  

6  182.04  58.32  49.83  11.33  12.96  2.23  

7  200.57  64.26  45.89  10.43  8.84  2.37  
8  218.14  69.89  34.70  7.88  4.61  2.60  

35 30 25

200gal 500gal 700gal 1000gal 
40 

( )
2.93 2.82 2.60 2.43 2.18 

35 2.86 2.69 2.41 2.20 1.85 
30 2.80 2.56 2.17 1.88 1.44 
25 2.67 2.38 1.86 1.49 0.91 I

II III

0.00

1.00

2.00

3.00

4.00

0.0 250.0 500.0 750.0 1000.0 1250.0

40° 40°
35° 35°
30° 30°
25° 25°



- 46 -

6

AASHTO LRFD7)

T

2.3 1 %

2.3 3.0
8)

T

1)
2007. 

2) Miyata, Y. and Bathurst, R.J. Development of K-Stiffness method for 
vertical geosynthetic reinforced soil walls constructed with c- soils, 
Canadian Geotechnical Journal, Vol.44, pp.1391-1416, 2007. 

3) Bathurst, R.J.

23 pp.195-200 2008.12. 
4) Bathurst, R.J., Allen, T.M. and Nowak, A.S. Calibration concepts for load 

and resistance factor design (LRFD) of reinforced soil walls Canadian
Geotechnical Journal, Vol.45, pp.1377-1392, 2008. 

5)
1-3

25 2010.12. 
6) Huang, B. and Bathurst, R.J. Evaluation of Soil-Geogrid Pullout Models 

Using a Statistical Approach, Geotechnical Testing Journal, Vol.32, No.6 
pp.1-16. 

7) American Association of State Highway and Transportation Officials 
(AASHTO) AASHTO LRFD Bridge Design Specifications 4th 
Edition 2007. 

8) Allen, T.M., Nowak, A.S. and Bathurst, R.J. Calibration to Determine 
Load and Resistance Factors for Geotechnical and Structural Design
Transportation Research Board Circular E-C079, Washington, DC, 93 p. 

ANALYSIS CONCEPTS FOR SEISMIC RELIABILITY OF GEOGRID 
REINFORCED SOIL WALL 

Takashi HARA, Yoshihisa MIYATA and Yu OTAKE 

The developments of design codes grounded on the reliability based design (RBD) are actively taking 
place in various part of the world today. RBD is considered to become the central tool of the design code 
developments. Under the situation, the importance of the reliability analysis of the structure in design 
increases though, study on seismic reliability analysis of reinforced soil wall is few. Therefore a study on 
analysis concepts for seismic reliability of geogrid reinforced soil wall has been conducted by authors. An 
approach of the seismic reliability analysis is introduced and future issues of the analysis concepts are 
discussed in this paper 
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