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Parameter Value Standard
Diogmm) 0.3 ASTM D 2487
D3ogmm) 0.53 ASTM D 2487
Déo(mm) 0.92 ASTM D 2487

Cu 3.067 ASTM D 2487
C. 1.017 ASTM D 2487
® 2% ASTM D 2216
0] 35° ASTM D 3080
Y 16.1KN/m? ASTM C 127
e 0.61 ASTM C 127
€min 0.55 ASTM C 127

Table.1. Basic properties of the sand

Sran JleSS 55 leSns ¥ dur

Parameter Value Standard
Axial load capacity (kN/m) 529 ~ASTMD4595
Extension at failure (%) 74  ASTM D4595
Elastic modulus (kN/m?) ~ 7.59 ~ASTM D4595
Unit mass (kN/m?) 03 ASTM D526l
Interface friction angle (°) 25 ~ ASTMD5321

Interface adhesion (kPa) 5 ASTM D5321

Table.2. Mechanical parameters of the geotextile
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Fig. 3. Arrangements of geotextile strips in the sand
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Fig. 4. Placement of the geotextile strips in the model
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B

Ur 337 0 279 -
1D2 444 1.33 368 276
1D3 472 2 391 196
1C 510 333 422 132
2C 664  6.67 550 825
3C 800 10 663 663
2DZ 559 333 463 139
2DP 469 4 388 97
3DP 634 6 525 875
3DZ 678 533 561 105

Table 3. Effect of the arrangement on reinfrocment
efficiency
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Fig. 11. a) Cross and longitudinal sections of reinforced soil, b
and C) pull-out forces in reinforcements and stress distribution
in soil in 2DP and 2DZ configurations.
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prototype scale ~ model scale

parameter

factor factor
length 1 n
area 1 n?
volume 1 n’
acceleration 1 1
stress 1 N
strain 1 1
displacement 1 n
force 1 Nn?
Void ratio €p em=¢ep,AIn(N)

Table.4. Scale factors for models based on steady-state concept

o3 5dwe 55 Sy JQL&)TM)J wle J=bss (V7))
_ﬂ&)@wdw)Jd&ﬁﬂb.}lzs\o. )\" O L),:M;
RGN P A QL:..:M

selsa- s glas s Je @L”J e BN REERE A JS.:.

0.75 [ Void ratio at laboratory shear tests
' Steady-state line
0.7

0.65

L] Model
e= = Model-Prototype compatibility line
e ¢ ecmin

v 06 y =-0.014In(x) + 0.6443
0.55
0.5
0.45
0.4
0.1 1 10 100 1000 10000

Stress level at failure
Fig. 12. Extension of the model results to protype in stress-void
ratio space
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Abstract

Shear strength of the soil as a granular material depends on the stress level, confinement, cohesion. and the
friction between its solid particles. Geosynthetics are widely used to improve the mechanical properties of the
soil. Inclusion of geosynthetics as reinforcement elements increases the confinement and the shear strength of
the soil. The bearing capacity of foundation on reinforced soil depends on the type, length, depth, and
mechanical properties of the reinforcements and their interface with the soil. Since the placement pattern of
the reinforcements has a great impact on the stress distribution within the soil mass, therefore, it could be an
important parameter on the bearing capacity of the foundations on the reinforced soil. Proper placement of the
reinforcements within the soil mass could be employed to increase the effectiveness of the reinforcements on
the bearing capacity improvement of the foundation on the reinforced soil. ~ This paper presents the results
of an experimental study on the effect of the pattern of reinforcement placement in reinforced soil on the
bearing capacity of a strip foundation. A steel box filled with sand with the dimensions of 100x25%30 cm
(Length, widths, and height) was used as the test base. The strip footing was simulated by a steel plate with
dimensions of 25x7.5%2 cm. The sand used in this study was a poorly graded sand (SP) according to the unified
soil classification system. A woven type geotextile was used as reinforcement. The effect of the
reinforcement’s placement pattern on the bearing capacity of the foundation was investigated with nine
different layouts including single, double, and three-layered reinforcement layouts. All the specimens prepared
with a similar initial unit weight and void ratio. The tests conducted using a displacement-controlled loading
device. The loading was applied with a rate of 1 mm/second. All the tests repeated at least three times to assure
the accuracy and the repeatability of the results. The results of these tests indicated that the bearing capacity
of the foundation increases as the length of the reinforcement increases but up to a certain limit and then
remains constant. Although increasing the number of reinforcements layer increased the bearing capacity of
the foundation, however, the effectiveness of the geotextile in the improvement of the bearing capacity
decreased. Placement of the reinforcements in a discrete pattern improves the effectiveness of the
reinforcement on the bearing capacity improvement. In multi-layer reinforcement layouts, using discrete strips
of reinforcements in each elevation without overlapping with upper- and lower-layers of reinforcements,
resulted the maximum efficiency of reinforcements influence in the improvement of the bearing capacity of
the foundation. In the recent case, for a specific cross-sectional area of the reinforcement, the bearing capacity
of the foundation could be increased by 20% using 17% less reinforcement. The results of this study indicate
that the layout of the reinforcement pattern is a very important factor in the bearing capacity of foundations on
reinforced soil. With a proper placement of reinforcements, the maximum bearing capacity of the foundation
could be achieved with a minimum amount of reinforcement material.

Keywords: Reinforced soil, Geotextile, Bearing capacity, Reinforcement Layout.
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