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ABSTRACT

This thesis presents results of the assessment of drainage structures; performance on Katerema
Pajwenda gravel road in Mulanda sub county region and redesign measures. Redesign
measures were proposed based on UNRA drainage design manuals 2002 and 2011 for Low
Volume Roads.
Descriptive and exploratory methods of research were used for this thesis work. Field visits of
the catchment area that contributes runoff to the drainage structures were made and the existing
problems were described.
The necessary secondary data for this research are land cover map, topographical map,
geological map, and feasibility study of the road before construction. The primary data are
photographs that show the existing drainage structures conditions, flood level marks and
information that is gathered from the residences and road desk office about the performance of
the drainage structures during the rainy season. Hydrological analysis was carried out by using
Rational and SCS equations. Hydraulic parameters are determined by using Manning’s
equation.
Structural and hydraulically failures of drainage structures and roadways were investigated.
Moreover, stations of the road were investigated that require construction of minor drainage
structures but not constructed.

Suitable mitigation measures were proposed in order to make the road and drainage structures
serve for the intended purposes sustainably. New drainage structures were proposed where they

are lacking in the existing system.
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1 CHAPTER ONE: INTRODUCTION
1.1 BACKGROUND
Water is the most important compound ensuring life in this planet. But on roads, the presérce:
of water ‘means. mainly trouble. The main cause of road damage, and problems with
sérviceability of road networks, is excess water filling the pores of road materials in the road

and subgrade soils (August, 2007)

Despite massive progress in reducing poverty inseveral parts of the world over the past couaple:
of decades, notably in East Asia and Africa, there are still about 1.4 billion people living at a.
subsistence level with less than US $1.25 per day; this constitutes 22% of the population in.
developing countries. At least 70% of them are living in rural areas.(Fukubayashi and
Kimara, 2014). The lack of accessibility to rural roads has been identified as one of the' main
causes of poverty among rural peopie since most of the rural roads and rural access roads in
developing -countries-are unpaved, gravelled or evén just earth roads (Lebo and Schelling,
2001a). During the rainy seasons, they are in such a poor condition that people sirnggle o pass
along them by tractot, bike or even' non-motorized traffic (NMT), such-as bicycles.or animal-
drawn carts. Due to the difficulty of reaching markets to selt their agricultural produce and
other goods in the rainy seasons, rural people are locked into subsistence farming. Buyers also

cannot reach the village: thus, the cash crops cannot be exchanged for morney and the crops tot.

The road network is-the backbone of the transport system in-Uganda and therefore important
that the network is maintained.in condition that allows for effective, efficient, and sustainable
movement of goods and passengers, ensures preservation of pasi road investments, and
conserves the ecology and envirenment for future generations.(*Ministiy of Transport and

Public Works Design Manual for Low Volume Sealed Roads’, 2013)

According to (Warati and Demissie, 2015), Water-is the main contributor to the wear and
‘damage of low-volume rural roads. The water can be in the form of ground water, surface water
(streams and rivers) or rain and it can damage the Toad in several ways like by washing away
the soi (erosion and scouring), by making the road body less resistant to traffic (i.e. weakening
the load bearing capacity), b_y depositing soils (silting) which may obstruct the passage of

water, or by washing away entire sections of the road or its structures.
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