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CHAPTER - 4
INVESTIGATION OF BORROW AREAS
FOR EMBANKMENT AND SUBGRADE

4.1 General ;

Investigation of borrow areas for road construction has been carried out to identify the
potential sources of embankment fill material and subgrade material for the reconstruction of
carriageway/new alignment and to assess their general availability and suitability for use in
road and construction works.

4.2 Objectives

The investigation on borrow areas were carried out with the following basic objectives:

. Source location indicating places, kilometre stone and lead distances and the status
' whether in operation or new source.
. To assess source, indicating the direction and nature of the access road i.e. left/right
of Project Road, approximate lead distance.
o Ownership of land (Government or Private).
» Testing of borrow area soils to assess the quality of materials along with their

classification details and evaluation for their suitability.

. Probable use indicating the likely use of soils at various stages of construction work,
i.e. fill material/ subgrade.

4.3 Borrow Areas

The fill materials are basically required for constructing new subgrade and embankment for

bypass, re-aligned or raised stretches, widening of existing road stretches and backfills
around cross drainage and bridge structures.

In order to assess the availability, quality and quantity of fill materials, the existing and
potential material sources have been surveyed and investigated.

During the process of investigation, due consideration was given to locally available materials
for reducing the cost of construction. The possible borrow areas were approximately
measured for their quantities and overburden was determined by visual inspection. The
Consultant has identified several borrow areas along the project corridor. All the borrow areas
are within a lead distance.

Location details of prospective borrow areas along with lead and approximate quantity
available is shown in Fig. 4.1. Based on visual classification of the materials, representative
samples were collected from these borrow areas and tested in the laboratory.

Consultancy Services for Preparation of Detailed Project Report SAICPL
for up gradation of Jhalmala - Kohka section of NH-930
in the state of Chhattisgarh.
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4.3.1

4.3.2

Laboratory Testing

About 40 kg of representative samples were collected from each borrow area after removing
the upper 300mm of natural ground.

Laboratory tests carried out on each borrow sample are as follows:

Grain size analysis As per 1S:2720 Part-1V - 1985
Atterberg Limits As per 1S:2720 Part-V — 1985
Maximum Laboratory Dry Density As per 1S:2720 Part-VIil - 1983
Optimum Moisture Content As per 1S:2720 Part -Viil - 1983
CBR (4 days soaked) at the specified As per 1S:2720 Part-XVI- 1987

compaction fevel of 97% MDD

Results

Laboratory test results of soil samples from borrow areas are provided in Table 4.1. It is
found that the type of soil found in all the quarry area is to CL i.e. clayey soil of low plasticity.
Summary of quantity of materials available from different borrow areas are given in Table 4.2.

Table 4.2 Summary of Borrow area Quantities

. Borrow Area . . . Lead .
No. Sample No. Village Name Side | Location (km) Quantity (m3)
BA-02 Manpur Chowk | Right | 57+800 0.180 167200
BA-04 Boria Right | 83+300 0.470 102300

4.4

Evaluation of Test Results

The laboratory test results show that the materials from all the borrow areas fall under CL
class as per IS classification. Compaction test (heavy compaction) results indicate that
maximum dry density is 1.925 gm/cc and 1.983 gm/cc and Optimum Moisture Content is
10.56% and 10.16%. Laboratory California Bearing Ratio test was carried out on the soaked
(4 days) samples compacted to 97% MDD, and the value is found to be 11.80 and 12.90
respectively.

From the type of soil locally available in the area, and their engineering characteristics
ascertained from laboratory test results (Tables 4.1 and 4.2), the following inferences /
recommendations are made: '

e Considering the engineering characteristics and the range of CBR values of the material
from the prospective borrow areas, and to allow for some variability in the construction
operations, a soaked CBR value of 7% is considered appropriate for designing pavement
for new carriageway/new alignment.

e Giving due -allowance for possible variability during construction operations, it is
recommended that soil from borrow areas which have shown a soaked CBR of 7% or
more be used for both embankment and subgrade construction as indicated in Table 4.1.

 Soil from borrow area BA-02 and BA-04 of MDD > 17.5 kN/m® and thus can be used for
subgrade construction as well as for embankment.

Consultancy Services for Preparation of Detailed Project Report
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o Adequate quantities of soil for constructing embankments/subgrade for road widening or

new alignment, are available from the prospected borrow areas within a lead distance of
10 km along the project road.

e The identified borrow areas fall within a maximum lead of 10 km from the Project Road. It
is recommended that soil available from the nearer borrow areas should be exploited to

the maximum extent possible before resorting to hauling from the two borrow areas at
further distance.

» Adequate quantities of soil for constructing embankment and subgrade for road widening
are available from the identified borrow areas.
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