Effectiveness of Geogrid Reinforced for Paved and Unpaved Pavement Sections
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The performance of paved and unpaved roads is
significantly influenced by the strength, stiffness,
and thickness of pavement materials. Key factors
include material quality, layer thickness, and
subgrade load-bearing capacity. Increasing the
thickness of base layers enhances pavement life
and raises construction costs. To address this,
geogrid reinforcement is used to maintain pavement
strength cost-effectively.
This study examines the impact of geogrid
reinforcement under repeated loading conditions,
simulating real traffic. Large-scale plate load tests
were conducted on geogrid-reinforced base
courses within a 2 m x 2 m x 1.1 m chamber,
focusing on the Layer Coefficient Ratio (LCR) in soft
and mild subgrade conditions. This research aimed
to optimize flexible road design using geogrid
reinforcement for both paved and unpaved sections.
Tests were conducted per IRC SP:59-2019 and
ASTM D8462-2022 standards using a natural red
soil subgrade with CBR values of 5% and 10%. The
base and subbase layers consisted of crushed
aggregates meeting MORTH (2013) specifications,
and bi-axial geogrids with the minimum average
tensile strength of 30 kN/m were utilized.
Figures 1 and 2 depict cumulative permanent
deformation against the number of load cycles for
unpaved and paved tests, respectively. Figure 3
illustrates LCR values corresponding to Traffic
Benefit Ratios (TBR), highlighting the geogrid's
reinforcement effectiveness.
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Figure 1. Cumulative Permanent Deformation vs.
Applied Number of Repeated Cycles for Unpaved
Tests

Key findings include:
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1.TBR values increased with cumulative
deformation, indicating enhanced geogrid
effectiveness under higher loading cycles,

consistent across different subgrade CBR values.

2.Comparable LCR values were observed with
fewer cycles in unpaved tests, suggesting these
can serve as proxies for evaluating paved
sections.

3.LCR values from unpaved tests can directly
inform flexible pavement design, streamlining the
incorporation of geogrids in various scenarios.
The study underscores geogrid reinforcement as a
viable strategy for improving  pavement
performance, reducing maintenance costs, and
optimizing material use. Enhanced TBR and LCR
values demonstrate its potential for sustainable and
resilient infrastructure. Future research should
focus on long-term and economic benefits under
diverse environmental and traffic conditions.
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Figure 2: Cumulative Permanent Deformation vs.
Applied Number of Repeated Cycles for Paved
Tests
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Figure 3 Evaluated LCR values for considered TBR
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