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Abstract

Drainage is an important feature in determining dbdity of given pavement to withstand the effeofs
traffic and environment. While planning and exeegtihe work the contractor shall take all adequate
precautions against drainage system to keep tltefrea from water. Even though many roads are of po
conditions due to different reasons .Poor draifnagme of those reasons. An increase in moistunéeob
decreases the strength of the pavement. Bad deaicegses the premature failure of the pavement. The
paper discusses the various effects of bad draioagead conditions.

Keywords: Surface Drainage, Sub surface Drainage, Blockagaraifis, Moisture content, Water table,
Capillary rise.

1. Introduction

During the rains part of the rain water flows omface and part of it percolates through the soitsnas
gravitational water until it reaches to the growvater. Some water is retained in the pores of tilenzass
and on the surface of soil particles which canmotkained by normal gravitational methods andhter

is termed as held water. It is required that thdase water from the carriageway and shoulder shoul
effectively be drained off without allowing it tcepcolate to subgrade. The surface water from aidijgin
land should be prevented from entering the roadwhg side drains should have sufficient capacity an
longitudinal slopes to carry away all the surfacatew collected. Also in waterlogged areas special
precautions should be taken. There are many swdsnohich are not having the proper drainage system
This causes the failure of the roads due to maagams like increase in moisture content, decrease i
strength, mud pumping, formation of waves and amations, Stripping of bitumen, cutting of edges of
pavement, frost action etc.

2. Types of Drainage System

This work shall consist of constructing surfacewalb-surface drains in accordance with the requinesnef
these Specifications and to the lines, grades, mbinas and other particulars shown on the drawimgss
directed by the Engineer.

2.1 Surface Drainage
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The surface water is collected and disposed ofe Water is first collected in the longitudinal drsi
generally in the side drains and then it is disdos# at the nearest stream, valley or water coutsess
drainage structure like culverts and small bridges/ be necessary for the disposal of the surfaderwa
from the road side drains.

2.2 Sub Surface Drainage

Changes in the moisture content of sub grade argedby fluctuations in ground water table, seefilage
percolation of rain water, movement of capillaryteraand even water vapour. In sub surface draiofge
highways, it is attempted to keep the variationmaiisture in sub grade soil to a minimum. Howevelyon
gravitational water is drained by usual drainageey.

3. Effects of Poor Drainage on Roads

An appropriate understanding of the dynamics ofewfiow in roads is important for many reasons. dRoa
engineers, geotechnical engineers and environmegitattists are three groups of professionalshthat a
natural interest for moisture related questionss iell known that the rate of road deterioratincreases

if the water content of the granular material imses. Diefenderfest al. (2001) presents no less than six
adverse effects related to excess water: reducifoshear strength of unbound materials, differéntia
swelling on expansive sub grade soils, movemennbbund fines in flexible pavement base and sub bas
layers, pumping of fines and durability crackingrigid pavements, frost-heave and thaw weakeningd, a
stripping of asphalt in flexible pavements. In eawrtly performed accelerated load test, Erling42009)
used a Heavy Vehicle Simulator (HVS) to show tihat tate of rutting increased in all layers of «ifie
construction when the ground water table was rai®edthe positive side, ensuring proper (optimajex
content greatly improves packing of the road dudagstruction, and may also increase its resiliavicen
trafficked, even though this effect is often netgec In conclusion, initially maintaining adequatater
contents in granular road materials is beneficia i the water content increases with time, negati
effects will most likely emerge. It is generallysited to keep the road as close to or less thamopt
water content as possible over time. As stated awdon (2008): ‘Water and road construction do not
make for a harmonious couple!” From this it cansben that there is a very serious effect of poaindge

on the condition of roads. The different effectswafter on roads which are supplemented with the cas
studies are given below.

3.1 Service road to Mumbai Pune Expressway

The construction of Mumbai Pune Expressway wasezhout in 2004. The drainage conditions of thigdro
are getting damaged by the passage of time. Tiwiceaad provided to this Expressway is mainlytiggt
affected by the poor drainage conditions. The gekof drainage by derbies and vegetation causesréin
water to flow on the surface of the road (Fig.1 &ngl 2).The condition remains same throughoutytr.
This causes the failure of pavement due to strippihbitumen from aggregates. Fig. 3 and fig. 4vahthe
detachment of bituminous pavement layer due toicootis contact of water. The pattern of failurgésting
repeated at every 200 m distance on the servick roa

3.2 Walhekarwadi Chowk road

This location contains the presence of black cotoit and water logged area around the road. The
swelling Index of soil is more than 50 % which icaties that the soil is highly expansive. As it sdet
variation in the moisture content causes considenariation in Volume of sub grade, this contrisito

the pavement failure (Fig.4). One of the most inguatr causes of failure in this area is formationwakes
and corrugations due to poor drainage (Fig.5 agdFiAlso excess moisture causes increase in waigh
thus increases the stress causing the simultamedustion in strength of soil mass.
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3.3 Nehru nagar Road, Pimpri

At this location the removal of bitumen has takésicp which is followed by the loosening of aggregat
There are two reasons for this. The location isifgawater logged area on one side and other reiason
improper provision of drainage of road. Some ofwher is flowing away due to gravity but large amb
of water is getting collected on the road surfacd then getting penetrates into the road. Thiseatse
increase in moisture content of the sub grade am#dthe potholes are getting developed. Also the p
pressure causes the removal of aggregates frqutaite and accumulates on road sides (Fig.7).

3.4 Holkar Bridge Chowk, Khadaki

The present area is badly affected by the preseihaater surrounding the road. The highest levekhafer
table should be fairly below the level of sub grad@rder that the sub grade and pavement layenatre
subjected to excessive moisture. From practicasicenation it is suggested that the water tablailshbe
kept at least 1.0 to 1.2 m below the sub grade aBthiis location the water table is very high &edce the
capillary rise through sub grade is taking pladeésTauses the water to come out on road surfageBjF
When vehicles are passing on this road, becau#e wfad water is getting emerged from the roadcihi
also brings the clay particles on the surface .Thisses the formation of potholes and the pavemaiso
becomes weak.

3.5 Akurdi Railway Sation Road

The road is having a nala parallel to it whichusning full of water almost throughout year. Théania
also getting flooded due to the drainage waterusfosinding houses. The result of this is increase i
moisture content of the area. Secondly the subegiml is highly expansive clayey soil results in
formation of potholes (Fig.9).

3.6 Approach Road to railway tunnel near Akurdi Railway Sation

The major failure at this location of road is dueproper drainage of water. The road is flooded unde
water due to rainwater in rainy season and thendga water from the surrounding houses in othesosesa
The roads at this location are completely cut a&f thuthe flow of water. (Fig.10 and Fig.11)

5. Conclusion

The effect of poor drainage condition on road is/\alverse. It causes the failure of road in défgmnways.
Proper drainage system provided to the road ineseti®e life of roads. But the improper drainageesys
causes the failure of the road at its early edge.
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Figure 2 Cuts in road due to water
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Figure 3 Stripping of bitumen

Figure 4 Cuts in road due to Water

Figure 5 Expulsion of water from road
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Figure 6: Formation of waves and corrugations

Figure 7: Formation of potholes due to Poor Drainag

Figure 8: Expulsion of water due to Capillary astio
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Figure 9: Formation of potholes due settlementubfgrade

e

Figure 11: Cuts in roads due to the flow of water
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