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Introduction

Using geo-grid in the backfill behind an abutment, the earth pressure exerted by the backfill can be reduced significantly. So this study evaluates the reduction in lateral earth pressure
and consequential reduction in the size of the abutment stem and its open foundation size as well as the cost. The increasing lateral pressure corresponding to the height at the backfill
will be attenuated by using low stiffness and compressible materials behind abutments. Carder and Card (1997) studied the applicability of using different elastic-compressible
materials, such as geo composites and polymers to reinforce backfill reducing high lateral pressures behind abutments. This study covers parametric examination on the use of Geo-
grid reinforcement soil and normal soil as backfill in bridge abutment and its versatility impact, cost effectiveness in bridge abutment-open foundation obtaining the optimization of
the project.

So, this study has been done to address the two variables, first one is angle of internal friction or repose of the backfill and the second one is the height of the abutment. During
analysis, lateral earth pressure load show significantly highlighted due to insufficient tensile strength of soil ,than others load since backfill soil exert lateral earth pressure
significantly to retaining structures as per IRC 6. So except EPF, most of the load are insignificant.

Objective:

I. To generalized equation for the backfill soil of increased angle of friction of soil as a result of layered reinforced —Geo-grid embedded in normal soil retained in bridge, abutment.
11. To visualize the effect of normal and reinforced (Geo-grid) backfill soil in the quantity

Methodology Discussion

The design evaluation have been carried out from MS excel for superstructure and sub structure retaining both
“normal backfill” and “reinforced backfill-Geogrid reinforced soil”” for bridge span as 40 m and bridge height
10m of Pre-stressed Simply supported bridge with open foundation based on IRC 6, IRC112, IRC78..

With the computed data in table, regression analysis was Factorof |®' SV © (Normal
done with the two dependent variable and independent safety. ggf)ogd"e'dree gGaegi?]”)d soil), degree
variable, and the equation was computed with the best fit in CROTEE OPAEING).

terms of

Due to limitation of the real and actual site based laboratory test data of Geogrid reinforced soil, it Is tried to

: : . . L . d' = f(D,Sv,h
Innovate the experimental equation to correlate the equivalent frictional angle of the normal backfill as ‘®’ and f(®,5v,h)

d'=a.d+b.Sv+c

modified improved frictional angle as ‘@ which is attained by the provision of the geogrid reinforcement at After analysis, the equation with the variable is generalized 1.08 28 0.8 14.31
certain spacing ‘Sv’ for specific height of the bridge abutment. The equation is generalsied in terms of function as: | 11 29 0.8 14.65
as. d'= 4.46.® — 1.78.5v — 34.89 111 30 0.8 14.83
O" = f(®,5v,H). With the above equation, approximate modified internal 1.13 3T 0.9 15.19
Analysis was done for the 10m abutment were considered, with different soil’s frictional angle varying from 28 friction angle @’ can be calculated mathematically with the 16 - 1 1577
to 50° And with the inclusive of the geogrid at different spacing of ‘Sv’ satisfying the tensile strength check. provision of Geogrid at different spacing Sv in a same soil | o | |
And then, stability of the geogrid system, i.e. overturning was calculated and analyzed for different soil’s type of internal friction angle ®. Lol a L 15.85

frictional angle, geogrid spacing and computed the Factor of safety based on IRC SP 102. And the same Fos 1.17 35 11 16.17

was computed for normal Backfill varying the ®. With the series of data of 19 number frictional soil’s phi
value, with the normal soil phi’s when reinforced by the no of reinforcement layer with certain spacing
considering the soil property Is increased. The content is the FOS is kept same in abutment with and without
Geogrid reinforcement.

Further, Based on varying internal friction, different
graphical analysis was carried out.as
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Conclusion

The results shows when the soll internal friction angle is increased which is achieved by the inclusion of
Geogrid for constant height, exerted lateral pressure decreases, decreases the foundation length, and

consequently decrease in steel requirement in abutment stem. In abutment —open foundation, where the significant imposed load is due to the Earth
(Nggfrr:]t:,yb:\itll}?ﬁf()'ﬁ ?Z'legggtegflr :geng‘g;?fer)“ height H=10m, Pressure Force at the backface of the Abutment stem. When abutment retain normal
Geogrid backfill soil, @ ' | | soil as backfill (®) as per IRC 6, cl 214 and reinforced backfill soil (®’) IRC SP 102,

decrease the earth pressure force respectively. It Is because since soil Is weak In tensile
strength and backfill soil tend to slides at rest position, consequently exerts the high
pressure. But with the inclusive of the Geogrid at ‘Sv’, the tensile strength of the soil Is

Normal backfill system Geogrid backfill system Increased and simultaneously decreases the exerting earth pressure on the sub
(Normal soil wall /INRS) (Geosynthetic Reinforced soll structures

wall /IGRYS)

®'= 4.46*20-1.78*1.3-34.89= 38

Due to decrease In earth pressure being a significant load in sub structure, the resulted

section size, steel requirement reduced accordingly.

For abutment height, H= 10m, when retained the normal soil of ®= 20, and reinforced

backfill soil (®’) = 38, result in reduction in concrete and steel quantity by 32.11% and
29.85% respectively.

Abutment- | BackfillAbutm | Reduction In
foundation |ent-foundation | quantity %

with with Geogrid
Backfill
Concrete, m3 343.43 233.16 32.11 %
Steel, T 21.24 14.89 29.85 %
Geogrid,Sqm - 764.4 Added item
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