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Supplementary Material 

Fig. S1. Tensile test results of nonwoven #2: (a) tensile load-strain curves; (b) secant tensile stiffness-strain 

curves; 

Fig. S2. Tensile test results of nonwoven #3: (a) tensile load-strain curves; (b) secant tensile stiffness-strain 

curves; 

Fig. S3. Tensile test results of woven: (a) tensile load-strain curves; (b) secant tensile stiffness-strain curves 

Fig. S4. Tensile test results of glass fiber geogrid: (a) tensile load-strain curves; (b) secant tensile stiffness-

strain curves; 

Fig. S5. Tensile test results of plastic geogrid: (a) tensile load-strain curves; (b) secant tensile stiffness-

strain curves 

Fig. S6. Tensile test results of geomembrane: (a) tensile load-strain curves; (b) secant tensile stiffness-strain 

curves 

Fig. S7. Tensile test results of geonet: (a) tensile load-strain curves; (b) secant tensile stiffness-strain curves; 

Fig. S8. Fitting results of secant tensile stiffness of nonwoven #1 under confinement: (a) with friction; (b) 

without friction; 

Fig. S9. Fitting results of secant tensile stiffness of nonwoven #2 under confinement: (a) with friction; (b) 

without friction; 

Fig. S10. Fitting results of secant tensile stiffness of nonwoven #3 under confinement: (a) with friction; (b) 

without friction; 

Fig. S11. Fitting results of secant tensile stiffness of glass fiber geogrid under confinement: (a) with friction; 

(b) without friction; 

Fig. S12. Fitting results of secant tensile stiffness of plastic geogrid under confinement: (a) with friction; 

(b) without friction; 

Fig. S13. Fitting results of secant tensile stiffness of geomembrane under confinement: (a) with friction; (b) 

without friction; 

Fig. S14. Fitting results of secant tensile stiffness of geonet under confinement: (a) with friction; (b) without 

friction; 

Fig. S15. Fitting results of confined tensile load of nonwoven #1: (a) with friction; (b) without friction; 

Fig. S16. Fitting results of confined tensile load of nonwoven #2: (a) with friction; (b) without friction; 

Fig. S17. Fitting results of confined tensile load of nonwoven #3: (a) with friction; (b) without friction; 

Fig. S18. Fitting results of confined tensile load of woven: (a) with friction; (b) without friction; 

Fig. S19. Fitting results of confined tensile load of glass fiber geogrid: (a) with friction; (b) without friction; 

Fig. S20. Fitting results of confined tensile load of plastic geogrid: (a) with friction; (b) without friction; 

Fig. S21. Fitting results of confined tensile load of geonet: (a) with friction; (b) without friction. 
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Fig. S1. Tensile test results of nonwoven #2: (a) tensile load-strain curves; (b) secant tensile stiffness-

strain curves 
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Fig. S2. Tensile test results of nonwoven #3: (a) tensile load-strain curves; (b) secant tensile stiffness-

strain curves 
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Fig. S3. Tensile test results of woven: (a) tensile load-strain curves; (b) secant tensile stiffness-strain 

curves 
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Fig. S4. Tensile test results of glass fiber geogrid: (a) tensile load-strain curves; (b) secant tensile 

stiffness-strain curves 
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(b) 

Fig. S5. Tensile test results of plastic geogrid: (a) tensile load-strain curves; (b) secant tensile stiffness-

strain curves 
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Fig. S6. Tensile test results of geomembrane: (a) tensile load-strain curves; (b) secant tensile stiffness-

strain curves 
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Fig. S7. Tensile test results of geonet: (a) tensile load-strain curves; (b) secant tensile stiffness-strain 

curves 
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Fig. S8. Fitting results of secant tensile stiffness of nonwoven #1 under confinement: (a) with friction; (b) 

without friction 
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Fig. S9. Fitting results of secant tensile stiffness of nonwoven #2 under confinement: (a) with friction; (b) 

without friction 
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Fig. S10. Fitting results of secant tensile stiffness of nonwoven #3 under confinement: (a) with friction; 

(b) without friction 
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(a) 
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Fig. S11. Fitting results of secant tensile stiffness of glass fiber geogrid under confinement: (a) with 

friction; (b) without friction 

2500

2000

1500

1000

3000

0
1

2
3

4 0

50

100

150

500

Scant tensile 
stiffness J1 / 

kN·m-1
Sc

an
t t

en
sil

e 
sti

ffn
es

s  
J 1

 / 
kN

·m
-1

0

50

100

150

2500

2000

1500

1000

3000

0
1

2
3

4

500

Scant tensile 
stiffness J2 / 

kN·m-1

Sc
an

t t
en

sil
e 

sti
ffn

es
s  
J 2

 / 
kN

·m
-1



13 
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Fig. S12. Fitting results of secant tensile stiffness of plastic geogrid under confinement: (a) with friction; 

(b) without friction 
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(a) 

 

(b) 

Fig. S13. Fitting results of secant tensile stiffness of geomembrane under confinement: (a) with friction; 

(b) without friction 
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(a) 
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Fig. S14. Fitting results of secant tensile stiffness of geonet under confinement: (a) with friction; (b) 

without friction 
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(a) 

 

(b) 

Fig. S15. Fitting results of confined tensile load of nonwoven #1: (a) with friction; (b) without friction 
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Fig. S16. Fitting results of confined tensile load of nonwoven #2: (a) with friction; (b) without friction 
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Fig. S17. Fitting results of confined tensile load of nonwoven #3: (a) with friction; (b) without friction 
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Fig. S18. Fitting results of confined tensile load of woven: (a) with friction; (b) without friction 
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Fig. S19. Fitting results of confined tensile load of glass fiber geogrid: (a) with friction; (b) without 

friction 
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Fig. S20. Fitting results of confined tensile load of plastic geogrid: (a) with friction; (b) without friction 
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Fig. S21. Fitting results of confined tensile load of geonet: (a) with friction; (b) without friction 

30

20

10

0
0.2

0

50

100

150

1.0

25

0.4
0.6

0.8

5

15

Confined tensile 
load T1 / kN·m-1

Co
nf

in
ed

te
ns

ile
 lo

ad
T 1

 / 
kN

·m
-1 −

30

20

10

0
0.2

0

50

100

150

1.0

25

0.4
0.6

0.8

5

15

Confined tensile 
load T2 / kN·m-1

Co
nf

in
ed

te
ns

ile
 lo

ad
T 2

 / 
kN

·m
-1 −


