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Sub-Surface Drainage

« Removal or Diversion of excess soil-water from sub-grade is termed as

sub-surface drainage.
» The change in moisture of sub-grade are caused by the following

« Fluctuations in Ground WaterTable
= Seepage Flow
= Percolation Of Rain Water

= Movement of Capillary Water
In sub-surface drainage it is practiced to keep the variation of moisture in

sub-grade to a minimum.
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Lowering of Water Table

In order to that the sub-grade and pavement are not subjected to

excessive moisture the water table should kept atleast 1.0to1.2m

below the sub-grade.
In places where water table is high to take the road formation on

embankment of height not less than 1.0-1.2m is the best approach.

But When the formation levelis at or below the general ground levelitis
necessary to lower the water table.
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How to do Sub-Surface Drainage?
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Lowering of Water Table

Inorder to that the sub-grade and pavement are not subjected to
excessive moisture the watertable should kept at least1.0to1.2m
below the sub-grade.

In places where water table is high to take the road formation on
embankment of height not less than 1.0-1.2mis the best approach.

But When the formation levelis at or below the general ground levelitis
necessary to lower the water table.
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Lowering of high water table in

rermeable soils

DRIGIML GROUP.‘D
WATER g VEL

Sk nids -
~__LOWERED WATER

TABLE DUE TO
LONGITUDINAL DRAINS \

LONGITUDINAL |
DRAIN PIPE
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(b) It the soll is relatively
less permeable, the
lowering of ground WT
may not be adequate.
Hence in addition to the
longitudinal drains
traverse drains have to be
installed at suitable
intervals in effectively
drain off the water.
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Control of Seepage Flow

When the general ground as well asimpervious strata below are sloping,
seepage flow is likely to exist.
If seepage zone is at depth less than 0.6-0.9 m from sub-grade level,

longitudinal pipe drain in trench filled with filter material and clay seal
may be constructed to intercept the flow.
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Fig. 11.7 Control of seepage flow
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Control of Capillary Rise

If the water reaching the sub-grade due to capillary rise is likely to be
detrimental, it is possible to solve the problem by arresting the capillary
rise.

It can be done by following methods:

(a) Alayerof granular materials of suitable thickness is provided during
the construction of embankment, between the sub-grade and the
highest level of sub surface water table.

(b) Alternate method is providing the capillary cut off is by inserting an
impermeable or a bituminous layer in place of granular blanket.
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Design Of Subsurface Drainage

System

The size and spacing of the sub-surface drainage system depend on the
quantity of water to be drained off, the type of soil and type of drain.

+ The filter material used in sub-surface drains should be designed to have
sufficient permeability offering negligible resistance to the flow.

+ And also resist the flow of the fine foundation soil resulting in soil piping.

The Steps are as follows:

= Draw grain size distribution curve on log scale %passing vs. particles size
for the foundation soil.

= Find the value of Dag size of foundation soil.

*Note D15- particle size such that 15%of soil is finer than this size
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» The size of filter material should be 5 times more than the size of
foundation soil

= Dag of filter/Das of foundation > 5
= To fulfill the condition to prevent piping.

= Dags of filter/D85s of foundation < g
Hence plot a point represent the upper limit of D15 size of filter given by
5D85 of foundation.

= Find the size of the perforation in the drain pipe or the gap in the open
jointed pipes and let thisbe = Dp
Plot a point representing D8 size of filter given by the size 2Dp.

= The Shaded area thus obtained represents the region within which the
grain size distribution curve of satisfactory filter material should lie.
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