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Abstract - The purpose of this study is to investigate and quantify the load-carrying capacity of square footings supported by
foundations made of geosynthetic reinforced soil (GRS). A significant area of research in geotechnical engineering is the
estimation of the burden-carrying limits of square feet laying on geosynthetic reinforced soil foundations as a green building
technology. This research aims to investigate the load-carrying capacity of square footings supported by geosynthetic
reinforced soil foundations, with a particular focus on how these foundations can be used in environmentally friendly building
methods. Geosynthetic-supported soil establishments are implicitly reasonable holders. A square footing is set on geosynthetic
reinforced soil in a loading frame and compressed. (Group 1: GRS system with 6 cm reinforcement spacing, N = 17; Group 2:
GRS system with 4 cm reinforcement spacing). For test size estimation, the pre-test power and certainty spans were set at 80%
and 95% separately. The GRS foundation system with 4 cm reinforcement spacing outperforms the GRS foundation system with
6 cm spacing in tests. Closer reinforcement spacing improves square footing bearing capacity. The results of this study will
add to upgrading the comprehension of geosynthetic-supported establishment frameworks and their true capacity as an
innovation for developing green structures. The discoveries will give significant bits of knowledge to specialists, planners, and
development experts in planning feasible and harmless to the ecosystem structures while guaranteeing underlying
respectability and security.

Keywords - Bearing capacity, GRS retaining walls, Square footing, Green building technology, Loading frame, Geosynthetics.

1. Introduction

The review's objective was to assess the bearing limit
and slant of firmly divided footings as a component of
balance dispersing, support size, and consistent and irregular
support layers[1]. While giving nonstop support layers in the
establishment soil underneath the firmly divided footings
essentially worked on the slant of nearby square footings, the
obstruction impacts on bearing limit and settlement of firmly
dispersed square footings on built-up sand were practically
immaterial in contrast with secluded footings on supported
sand[2]. A significant expansion in the neighboring bearing
limit, settlement, and slant. Strip footings have been seen by
introducing persistent building up layers in the dirt
underneath the firmly divided strip footings. A review was
led to examine the bearing limit of roundabouts and ring
footings on built-up sand using lab model testing and
mathematical examination. The bearing limit of the footings
was researched comparable to the profundity, vertical
dispersing, and the number of layers of the principal support
layer [3]. As indicated by both trial and mathematical
investigations, there is an ideal support insertion profundity

for which the bearing limit is most prominent when just a
single layer of support is utilized[4]. There had all the
earmarks of being an ideal vertical separating between the
building-up layers in multi-facet supported sand[5]. A lift in
bearing limit was likewise noted. In the event that the
fortifications were put inside the scope of compelling
profundities, with a rising number of support layers. The trial
likewise found that expanding and building up solidness past
a specific point does not bring about an expansion in bearing
limit. Geosynthetics-supported soil (GRS) establishments,
which are broadly used to remediate and further develop
delicate soil establishments, can raise the establishment's
bearing limit and decrease balance settlement. Analysts have
done various examinations as of late to exhibit what different
parts mean for the heap and settling attributes of GRS
establishments. This paper sums up built up material building
up instruments prior to examining the examination on planar
geosynthetic-supported establishments from different angles.
Theoretical investigation, mathematical reproductions, and
exploratory information are undeniably given. At last, the
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future examination potential for supported establishments is
tended to, similar to the flow research pattern around here.
Regardless of a broad exploration on the presentation of GRS
establishments, there is no common perspective of the
disappointment mode and supporting system of built up
establishments[6].

It has been noted that 144 papers in Google Researcher
and 76 in science are straightforwardly connected with this
subject over the most recent five years. A recap of past
review discoveries has been given, alongside an assessment
of the exploration holes in the subject. The past examination
has uncovered that the geocell is a promising supportable
ground-building gadget[5]. While directing logical tests on
jute and sisal geocells, the weight transmission system of soil
supported with geocells was considered[7]. Geogrid length
influences just powerful profundity and affects subgrade
modulus. The reaction modulus esteem falls while the
balance width and settlement both increment[8]. Various
shake table tests were utilized to achieve this. The benefits of
shaking establishments in limiting flexural distortion and
segment second were exhibited to continue even with the
consideration of geogrids[9]. The adequacy of various
normal items as support, including coir mat, jute mat, areca
leaf sheath, and sisal leaf sheath, was assessed and contrasted
with that of polymer-based geocells[7]. The group's top-to-
bottom skill and long stretches of exploration experience
have brought about various top-quality
distributions[10][11][12][13].

3 earth pressure cells were used for all models, two of
which were arranged at the bank's foundation between two
sections to quantify the viable upward pressure in delicate
soil straightforwardly. The third cell was introduced at the
highest point of the center stone segment, underneath the
bank's midline, and on the edge stone section[14]. The
impacts of different footings, whether of the equivalent or
various sorts, on incline steadiness and extreme conveying
limit were considered. It has been exhibited that associating
confined footings near the slant face with those farther away
from the slant face gives a tieback system that guides in
bringing down bearing burdens and expanding protection
from outward mis-shaping of the slant face. In light of the
discoveries, it is prescribed to introduce explicit
interconnected establishments on slope slants to advance
security and supportability.

2. Literature Review

Various aspects of using geosynthetics in soil
reinforcement and its implications for sustainable
construction practices must be investigated to estimate the
burden-carrying limits of square feet laid on geosynthetic
reinforced soil foundations as a green building
technology[4].
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In geotechnical engineering, geosynthetic materials like
geotextiles, geogrids, and geocells have received a lot of
attention because they can improve the mechanical properties
of soil and offer cheaper alternatives to traditional
construction methods. The incorporation of geosynthetic
reinforced soil foundations into green buildings has the
potential to improve load-carrying capacity, reduce
environmental impact, and increase sustainability.

The behavior of square footings on geosynthetic
reinforced soil foundations has been the subject of numerous
studies. Ramesh, C. et al.[12] led research center scale tests
to assess the heap bearing limit of square footings on
geotextile-supported soil beds. According to their findings,
the inclusion of geosynthetics significantly increased the
bearing capacity and reduced footing settlement. They found
that the load-carrying capacity and settlement characteristics
of the footings were significantly influenced by the spacing,
orientation, and tensile strength of geosynthetics.

Besides, Fattah et al.[14]looked into how to square
footings behaved on foundations made of geocell-reinforced
soil. Through numerical modeling and laboratory testing,
they discovered that geocells' cellular confinement improved
the footings' load distribution and overall stability.

In addition, the environmental advantages of
geosynthetic reinforced soil foundations in green buildings
have been the subject of research. Their findings showed that
the latter had less embodied energy, less material
consumption, and less carbon emissions, indicating their
potential as a sustainable alternative[10].

It is important to note that although the existing
literature provides valuable insights into the behavior and
environmental aspects of square footings on geosynthetic
reinforced soil foundations, there are some areas in which
additional research is required to fill in. For example, the
impact of various soil types, shifting geosynthetic properties,
and long-haul execution of the built-up establishments
require more top-to-bottom examination.

As a final point, the literature review demonstrates the
significance of estimating the square foot weight carrying
limits of geosynthetic reinforced soil foundations as a green
building technology. Geosynthetics have the potential to
improve foundations' load-carrying capacity, stability, and
sustainability, according to the studies that have been carried
out thus far. However, additional research is required to fully
comprehend the factors influencing these systems' behavior
and long-term performance.

3. Materials and Methods
The tests were completed in the SSE's Geotechnical
research lab. Research center tests were utilized to decide
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soil list boundaries (Fig. 1). Chennai gave the geotextile.
Two gatherings of GRS establishment frameworks were
considered: N = 17 in Gathering 1: GRS framework with 6
cm support dividing. Bunch 2: GRS framework with support
dividing of 4 cm. The presentation of the two soil groups was
concentrated with regard to a definitive burden value. The
expected example size was resolved to utilize "clinical”
programming[6]. The upsides of alpha, pre-test power, and
certainty stretches are set at 0.05, 85%, and 95%, separately.
The example size required develops to seventeen. Therefore,
each group comprised seventeen examples, for a sum of 34
examples.

Lab tests were utilized to decide the record
characteristics of the soil. We should do the investigations at
the Geotechnical lab, and we should carry a straightforward
compartment with a length of 22 cm and a width of 42 cm.
Also, we really want to assume geotextile and position it in
the holder. Then, at that point, we want to step through
examinations looking like layers like 4cm and 6¢cm like we
really want to step through 7 examinations and the length we
really want to place the balance in the 7.5cm, 12.5cm, and
18.5cm and take the geotextile and its length is 21cm and
33cm.

As the plane strain conditions were accomplished, the
testing tank was formed like an unbending box with aspects
of 750 mm long, 375 mm in level, and 150 mm in
expansiveness, containing the built-up soil and the model
establishment Fig.1. To set up the test, layout trial control,
and consider repeatability of the tests, the dirt was poured in
the testing tank utilizing the coming down way to deal with
keep an overall thickness of 72% (a pre-adjusted level of
coming down was performed).

Then the soil had come down from the expected level;
the sand downpour momentarily stopped when the tank's
punctured plate arrived at the main degree of support. Sand
showering went on until the suitable level for the second
geotextile layer was reached, so, all in all, the first geotextile
layer was put on top of the sand. The supported sand bed
arrangement utilized one to four layers of planar geotextile.
After the situation of the last geotextile, sand continued to
fall until it arrived at the establishment level. The 148 mm
long, 75 mm wide, and 20 mm thick model balance utilized
had these estimations. It was made of a firm steel plate.

3.1. Statistical Analysis

SPSS version 23 SAS has been used to analyze the
laboratory findings from 34 tests (17 tests on the GRS
system with 6 cm spacing and 17 tests on the GRS system
with 4 cm spacing). The ultimate load was the dependent
variable, and reinforcement spacing was the independent
variable. The ultimate load values determined from two test
results groups were subjected to an independent-sample t-
test.
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4. Results

Figure 2 shows the heap settlement bends for the two
experimental groups on the footings upheld by front-line
geosynthetic built-up soil establishment frameworks. The
ultimate load on the footing falls with increased reinforcing
spacing (Table 1).

The average ultimate loads for GRS retaining walls with
a 4 m reinforcement spacing and a 6 cm reinforcement
spacing are 31.2 kg and 23.6 kg, respectively (Table 2).

The two arrangements of materials utilized in the
examination showed a fundamentally unique way of
behaving, with a tremendous contrast (two-followed)
between the two gatherings of 0.0001 (Table 3).

Figure 3 presents reference charts with mean 1 SD plots
for two elective support spacings. Table 3's statistical
statistics also show that the difference between the two
groups seems to be noteworthy. For the 17 samples taken
into consideration, it was found that the cohesiveness
standard deviation values were very low.

5. Discussion

In this paper, mathematical examinations are made on
the bearing limit, settlement, and disappointment kinematics
of two firmly dispersed roundabout footings on built-up soil.
Various huge scope tests are done to discover what the slant
of collaborating footings means for their definitive bearing
limit and settlement, and the outcomes are utilized to approve
the mathematical model.

Since the preparation of shear strength in soil and pliable
obstruction in the geogrid much relies upon the strain level,
especially in little burdens, a nonlinear versatile plastic
constitutive model regarding a non-associated stream rule is
proposed[20]. The model likewise represents the impact of
the erosion and expansion points on the plastic strain.
Concerning the aftereffects of the triaxial stress test, the
constitutive boundaries for the mathematical model for the
firmly divided footings are aligned[21]. A definitive bearing
limit and settlement of meddling roundabout footings on
built-up soil are inspected for different setups, and the basic
size and area of fortifications that expand the bearing limit
are portrayed[19]. The outcomes show that utilizing a couple
of geogrid layers expands a definitive bearing limit by a limit
of 40 and 90 percent, individually. In contrast with a solitary
balance with a similar well-being factor, there is a 45 percent
increment in settlement of encompassing round footings over
the bearing limit. The technique for supported soil pressure
was considered in contrast to two exhaustive examinations,
and eight huge scope trials of built-up soil mass or MSE
walls were used to survey the relevance of the procedure for
support load. The compressions of four built up soil mini
piers under overcharge stacking were additionally expected.
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The proposed approach can be consolidated to assess the
pressure and building up loads on a built up soil mass under
low to medium extra charge stacking. There are a couple of
issues with utilizing the prompted strategy that are likewise
covered. Every now and again, the elasticity of soils is
poor[20].

Eventually, the impact of soil support on disappointment
kinematics and soil deformity design is explored. Enormous
additional charge or balance loads are often upheld by
precisely settled earth (MSE) walls, composites of built-up

soil. For these supported soil developments to be protected
and useful, examination of the support burden and pressure
of built-up soil mass exposed to overcharge stacking is
important. The principal goals of reinforcing the dirt mass
are incrementing the bearing limit, declining parallel
distortions and settlements, and further developing
steadiness. One strategy is the utilization of polymeric
materials. Geosynthetic is a notable strategy for soil increase.
Utilizing it can possibly further develop soil execution while
costing not exactly conventional systems.

Fig. 1 GRS soil slope provided with reinforcement spacing

Table 1. Tangential stiffness of square footings on geosynthetic reinforced soil foundations with 4 cm and 6 cm reinforcement

Sample number M sand Sea sand
1 235.5 193.0
2 236.8 195.2
3 237.9 195.6
4 238.4 196.3
5 239.6 197.9
6 242.9 198.2
7 241.9 199.4
8 243.6 201.6
9 244.9 203.7
10 245.3 204.4
11 246.9 205.8
12 247.7 207.3
13 249.6 209.4
14 250.4 211.6
15 252.7 212.5
16 253.7 213.8
17 254.1 2144
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Table 2. Comparison of tangent stiffness of square footings supported on grs retaining walls of 4 cm and 6 cm reinforcement’s spacings. As the

reinforcement spacing decreases, the tangent stiffness improves by 32%
Std. Deviation Std. Error
2
sample N Mean (kg/cm?) (kg/cm?) Mean (kg/cm?)
M sand 17 244.8253 5.98980 1.45274
Sea Sand 17 203.5353 7.07168 1.71513

Table 3. Mean, standard deviation and significance difference of ultimate load capacities of square footing supported on grs retaining walls based on
independent-samples-t-test.

Levene’s test for

- : t-test for equality of means
equality of variance

95% Confidence
Interval Of the
F Sig. t df Sig. (2- | Mean |Std. Error Difference

tailed) |difference |Difference
Lower Upper
Equal
Variance 919 .345 18.370 32 .000 |41.29000 | 2.24770 | 36.71159 | 45.86841
assumed
Equal
"a”ﬁgfe 1S 18.370 | 31.157 000 [41.29000 | 2.23770 36.70672 | 45.87328
assumed.
0.0
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Fig. 2 Load settlement curves of grs foundations with sea sand and m sand backfills
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6. Conclusion
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Fig. 3 Bar chart comparison of mean cohesion of soil (0.4789 kg/cm?) and quarry dust soil composite (0.5748 kg/cm?)
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