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Abstract

The geology and groundwater condition ol the
area was studied with the aim of understanding their impact
on the instability of the road in the study area

I'hese
mchude  the  petrology,

geophysics  and  groundwater
fluctuation (percentage in water table fluctuation). The
methodology ineluded geological field mapping, thin section
preparation, resistivity and water table monitoring in dry and
wet seasons,  The study reveals that the road is underlaim by
schist, amphibolites and poorly fractured granite with quartz,

biotite, hornblende and muscovite as the constituent minerals,

The rocks have been aliered through weathering 1o clayey
minerals with resistivity values as low as 14 Ohm with the
depth of weathering as high as 20 meter especially in the
schist, The percentage of groundwater variation ruanges
between 134% and 2400% indicating medium to very high
percentage of variation of groundwater fluctuation. These
clay minerals absorb water and swell during the raining
season and dry during the dry season. The result is the
instability of the road pavement especially within the schist
and where the elevation is lower. Proper design of the road
and the provision of good drainage that will reduce the
ingress of water are advised.
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1. Introduction

One of the most relevamt geological factors investigated
when choosing the route for a highway is the geology as well
as the hydrogeology of the route. This help 1o determine the
stability of the area. Geology and hydrogeologic conditions
is one of the critical factors discovered by [1, 2, 3] in the
stability of a highway pavement. Examination is made in this
paper on the influence of geology and groundwater
fuctuation on the instability of the highway between Shanga

and Paiko, Central Nigerna

1.1, Factors Contralling the Instability of Highways

Geologic/ hydrogeology, soil, climatic and drainage are
among the most critical factors contributing 1o pavement
instability as revealed by [3-7]. Disintegration of the
underlying matenials, lack of proper drainage that aid the
ingress of water in to the pavement structure and loss of
strength in the shoulders have been associated to pavement
failure by Gidigasu [7]. The downward movement of rain
water during the wet season reduces the strength of material
underlying the road pavement while the soil moisture under
the road reduces as a result of evaporation of soil water from
the clayey shoulder material during the dry season, The use
of substandard base and sub-base materials could also result
to road failure. Investigations by Okagbue and Uma [3] and
Russan and Croney [8] have also shown that depth to water
table seems to be the most important of the climatic,
topographic and drainage factors that affect road

performance. The geology, rainfall and topography generally
determine the depth to water table in an area.

1.2. The Study Area

The topography of the Minna area is largely controlled by
the geology thal comprises of schist, amphibolites and
granites which forms part of the Basement Complex rocks of
Nigeria. The geology of Minna area reveals that the schist
has been intruded in places by the older granite (figure | and
2) that has led to intense jointing and fracturing of the schist.
The schist is fine grained, foliated and dips at about 50°.
Most of the drainages cut the narrow valley and water moves
from the hills 1o the valley during raining season. The schists
are mostly exposed along these river channels (River
Chanchaga). Drainage pattern is the wellis while the major
river found along the road is the Chanchaga River which is a
tributary of the Kaduna River. The granitic hills are massive
undulating terrains that range from 300m-800m high above
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