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Fig. 1. Schematic image of single layer capsule modeling and related parameters
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Table 1. Properties of materials used in the numerical analyses
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Fig. 2. General layout of the numerical model for the reinforced footing and capsule made in Plaxis 2D softwa
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Table 2. Summary of analysis program
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Fig. 3. Characteristics of loading mechanism
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Table 3. Sand and Gravel Characteristics
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Fig. 5. Gran size curve for Gravel soil
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Table 4. Geogrid Characteristics

Sample No. Propenty Unit Test metod Value
Max Load at yield point KN/M ASTM D6637 9.83
Extension at Max Load % ASTM D6637 34.4
MD
Exinsonof Gauge Length  KN/M  ASTM D637 3125
Extension at 1/2 Max Load % ASTM D6637 0.05
Max Load at yield point KN/M ASTM D6637 6.54
Extension at Max Load % ASTM D6637 65
TD
e UM ASTMDGGGT
Extension at 1/2 Max Load % ASTM D6637 11
Water absorption %wt ASTM D570 0
Mass Per Unit Are Gr/m? I1SO 9864 878 +12
i MPFI(rate 190°C,5kg) Gr/10min ASTM D1238 1/05
Thickness mm - 371
Mesh aperture size mm - 10*10
Impact Strength (again) Kj/m? ASTM D256 38/5
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Fig. 6. The capsule used in the model
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Fig. 7. Comparison of the force-displacement diagram of h/B = 0.3, b/B =3 and u/B = 0.1 in experimental and
numerical models
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Fig. 8. Comparison diagram of bearing capacity for geogrid and capsule mode with'h=0.05B

@l Geb e oo i il o D22 /TB sl oS el a5 (o sl )l (0 sl Sed b Jloge 4SS
VY7 a0 p0 VY70 (o 5 a0 ¥o¥o¥ 0y 5655 JsmasS Jsbo S po U= /B alold 0 ()l (o o)l 2ad )b 510505 0l 5l Jol>
el 58y I3l s o Ul s e 03T F g oy

'Y



3100
I — ouiS mhes o —Jeeefl Sl
3000 |
L /.
2900 | —"
AZSOO o
E L
32700 -
= L
2600 |
2500 | /n_-—-——o
i °
2400
R R S S
2 3 4 5
b/B

oS e gy 395 o oanline o lages il o 45 slailen
b Cnl 0585 JomaS 9 25955 b 55ke b )3 il
)l 5 08 T sl (S mhw anwsi I ol
145 53381 8] gla s el & ol o oo e

D9 oo Comitd pl

Jsb I3 L cpaizmad iS5 235 5l 5 00,55 o,
2 S g 3,5kes 5 oo S )b b b a3l

Ao oo slii |y goae Joe yoldises Jow S0 s 5l slaiged «V - JSE»

» o @ 5

o

sk ki o il e ] i

&

=2 /YB L % 5955 JguamsS digni JSClb s N+ Y5
Fig. 10. Deformation of the capsule sample with h=0.3B
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Fig. 11. comparison diagram of the bearing capacity of the foundation for the case of capsules with different
thicknesses h=0.05B, h=0.1B, h=0.2B, h=0.3B
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Fig. 14. Diagram of BCR changes in‘horizontal bed reinforced with geogrid and capsule with h=0.3B
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