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Soft soil geogrid reinforcement impact on bearing capaci es.

Mihai Iliescu**, loan Ratiu?
Technical University of Cluj-Napoca, Faculty of Civil Engineering. 15 C Dai
Napoca, Romania
2 Engineer SC DP Consult SA, PhD student Universi
Received 14 August 2012; Accepted 1

(Technical

Abstr@t

The quality and life of pavement is grea cted b
course materials. The most important of
California bearing ratio (CBR) of these su
order to support the same load . [F8%@Rse in

for pavement construction h

pe of subgrade, sub base and base
e type and quality of subgrade soil. If the
IS , it needs more thickness of pavement in
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inCRQltura. Diminuarea disponibilitatii unui substrat adecvat sau a unor materiale de baza pentru
constN@ea imbrdcamintii rutiere au dus la cautarea unor metode economice pentru schimbarea
straturil® de fundatie problematice cu materiale adecvate. Din acest studiu reiese clar faptul ca s-
au adus imbunatatiri considerabile la California Bearing Ratio (CBR) prin ranforsare cu geogrile.
In cazul in care nu s-au ficut ranforsdri (geogrile), valoarea CBR a fost de 2.9%, iar cind s-au
utilizat geogrile la 0,2H, CBR a crescut la 9.4%.
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1.Introduction

Desirable properties of sub-grade are high compressive and shear strength, permanency of strength
under all weather and loading conditions, ease and permanency of compaction, ease of drainage and
low susceptibility to volume changes and frost action. Since sub-grade soils vary considerably, the
interrelationship of texture, density, moisture content and strength of sub-grade materials is
complex. are sub-grade, sub-base, base course and hearing course effect of geogrid reinforcement
on maximum dry density (MDD), optimum moisture content (OMC), California Bearing Ratio and
E value of sub-grade soils.
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In addition, reinforced soils are often treated as composite materials in with reinforcement resisting
tenS|Ie stress and |nteract|ng Wlth soil through friction. AIthough three is lot of ig&gmeeation and

These failures may be due to lack of understanding of how these materials influg
properties of sub-grade soils and what is the optimum position of rei

This work describes the beneficial effects of reinforcing the s

geogrid at different positions and thereby determination { of reinforcement
layer. The optimum position was determined based on Cal¥ornia i 10 (CBR value) and
unconfined compression tests were conducted to decid ptimum [S@aition of geogrid

2. Literature survey

The concept of reinforcement is not new.
as a building material. Somewhere in th
soil with straw or other fiber available to

mmonly used sun-dried soil bricks
ecame an accepted practice to mix the
ve the properties (Dean, 1986). Various
ement materials and sub-grade soils. They can
s, bars, or fibers), texture (rough or smooth), and

ement Iayer (geogrid) was laid above the sub-grade and a final layer of asphalt concrete was
The study showed that the settlement over the loading area of reinforced pavement was
When compared with un-reinforced pavement.

Srinivas Rao, B. and Jagloxshmi S (2008), carried out effect of fiber reinforcement of soil sub-
grade beneath flexible pavements, in this work the study on strengthening of soil sub-grade with
polymer reinforcement was carried out. The CBR test was carried out without fiber reinforcement.
The CBR value of soil without fiber is 3.3%. After addition of fiber reaction the high CBR value
was achieved.

Professor Stelin, V.K., Prof. Ravi, E. and Arun Murugen, R.B.(in 2010) carried out the experiment
on shrink Behavior of expensive clay using geo-synthetics. In this paper attempt is made to control
the expansion on swelling clays with geo-synthetics. Swelling tests were conducted on expensive
clay with varying orientation and number of layers of geogrid, geo-membrane and geo-textile and
they found the result that the load carrying capacity of swollen clay with geogrid is high.

Raju, N. Ramakrishna (2010) reported that the usage of geo-synthetics in earth dams and

embankments to provide additional stability. Reinforcement of embankment/filling on soft soil
reduces construction material quantities, reduces land acquisition and reduces construction time.
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3. Material selection and CBR testing

Material selection: One type of clayey soil was selected for this study. The inde
limit, plastic limit and plasticity index were determined. Important phy
classification of soil are given in table no. 1.

Table 1. Physical properties of soil

Property
Dry Density (gm/cc)

Optimum Moisture Content

(OMC) %

Specific gravity 2.60

Coefficient of uniformity (Cu) 8

Coefficient of curvatur 0.18

Liquid Limit(%) 28
15
13

CL- Clay of low

compressibility

One type ed to reinforce the sub-grade soil. VVarious properties of geogrid
considgted f

Table 2. Properties of Geogrid.

Property Grid
Mesh aperture size(nominal) 22 x 22
mm
Tensile strength in 5.8

longitudinal direction at 2%
strain (KN/m)

Stiffness in longitudinal 290

direction (kN/m)

Elongation in machine 16.5%
direction
Tensile strength in transverse 5.2

direction at 2% strain (kN/m)

Stiffness in transverse 260
direction (kN/m)
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Elongation in transverse 10%
direction

California bearing ratio (CBR) test

CBR tests were conducted on selected soil, unreinforced and
geogrid. To reinforce a sample, the geogrid was placed in a si
40%, 60% and 80% of the specimen height from the top s

maximum dry density (MDD) and corresponding
standard proctor test. A total of five samples of un
soaking in water for four days. The load penetrati
geogrid at different positions and the CBR xa

the results of CBR tests under different . It is clear that considerable amount of
increase in CBR value of soil with geogrid gt, for example, in case of unreinforced soil
the CBR value is 2.9% and with rid rgPorcement the CBR value increases to 9.4%. The

top of the specimen.

Tab|g¥" CBR tests for different positions of geogrids
Position of
0. geogrid from Unsoaked Soaked CBR
top of CBR

specimen
No geogrid 6.5 2.9

2. 0.2H 16.05 9.4

3. 0.4H 13.86 7.2

4. 0.6H 10.9 5.8

5. 0.8H 7.2 3.16
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4. Conclusions

In the present study, rgd
in terms of their stre
research are summayg

different layers of a flexible pavement are evaluated
s like, CBR and E-value and the important findings of this

geogrid. The i ent depends upon the type of soil and position of geogrid.

. is 3.6% without reinforcement and when geogrid was placed at
value increased to 8.7%.
behavior of sub-grade soils under static load condition improved
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