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Abstract: 
           This research work is an Assessment on condition of bridges along Federal roads in Kebbi states, 
Nieria with the aim of knowing the maintenance state of the bridges, defects associated with them, cause 
of the defects, how it affects the safety of the bridge and the viability of Integral Abutment Bridge model 
in minimising the maintenance problems and ensure sustainability of the bridges. The research was 
conducted through field inspections to assess the condition of 56 Bridges along Fifteen (15) Federal roads 
in Kebbi State covering a total distance of 863.4 km. Major findings revealed among other things that 
degradation or erosion of slopes and approach embankments as the major threat to most bridges in the 
state; this was found to be caused by accumulation of debris and insufficient drainage or blockages at 
relief culverts near the bridges. The effect of degradation of slopes on the bridge structure, approach slabs 
and expansion joints and various protective measures to ensure sustainability of the brides were outlined. 
In conclusion, the research identified putting in place deliberate bridge maintenance policies followed by 
proper implementation as well as the use of Integral Abutment Bridge system as the solution to the 
problem of backlog of deferred maintenance work on the bridges and the attendant problems. 
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I.     INTRODUCTION 

Concrete Bridges have been part of any country’s 

infrastructural development. They connect 

highways, rail lines and pathways with overpass 

over obstacles such as waterways, deep valleys and 

other transportation routes. Their desirable 

characteristics include structural stability and 

durability, simplicity of construction, minimal 

maintenance, smooth riding surface, water tightness 

and aesthetics. Bridges need regular maintenance 

for their optimum performance. Bridge 

maintenance is concerned primarily with existing 

bridges to ensure that they achieve their design life, 

remain open to traffic continuously throughout their 

life, and that their risk of failure is always very low 

[1]. These objectives are to be achieved at a 

minimum life-time cost. In recent years the repair 

and maintenance of bridge structures showing signs 

of deterioration in Nigeria has become a major 
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concern. This deterioration represents enormous 

technical and financial challenge to the national 

economy [2]. The enormity of the problem is 

understood when we remember that, in Nigeria, 

road transport is the dominant form of transport 

system and contributes to 95% of transportation in 

the country and provides the major form of access 

to the country's rural communities [3]. With the 

increase in traffic loads both in terms of numbers 

and axle loads due to the increased economic and 

developmental activities in the country, the road 

infrastructures such as bridges, culverts and 

pavement are experiencing a systematic 

deterioration equivalent to an asset loss of millions 

of dollars. An investment of this nature therefore 

deserves good and efficient management, and this 

has to be done in a pragmatic and organized frame 

work [4]. Unfortunately, however, there has been 

no deliberate programme to maintain them. These 

important national assets were therefore allowed to 

deteriorate and collapse (Somolu, 2003). 

It is indeed a common knowledge that road 

infrastructures (bridges culverts and drains) have 

suffered low maintenance and need massive 

rehabilitation or outright reconstruction in order to 

bring them to serviceable condition.  This research 

studies field survey report on maintenance 

condition of fifty six (56) bridges across fifteen (15) 

Federal roads in Kebbi State covering a total 

distance of 863.4 km. The research came up with 

strategies to overcome the maintenance challenges 

through adoption of a bridge design model that has 

low maintenance demand as a viable option for a 

more effective bridge maintenance management 

system in the state for safety and reliability of the 

bridges.  

 

INSPECTION REPORT ON CONDITION OF 

BRIDGES 

A field inspection of condition of bridges along 

Federal roads in Kebbi State has revealed 56 

number of Bridges along the following roads as 

indicated in Table 1.0 below; 

 

Table 1.0 Bridges along Federal Roads in Kebbi State 

S/NO Name of road Length 
(km) 

No of 
bridges 

1.  Barkeji-Jega-Yauri-

Malando 

240 25 

2.  Argung-Bui 52 6 

3.  BirninKebbi-Kalgo 12  

4.  Kalgo-Kamba-Peka 

(Niger Rep) 

112 2 

5.  Kalgo-Jega 24 1 

6.  Tuga-Kaoje 22.4 3 

7.  Rijau-Ribah-Wasagu 100 2 

8.  GadaZaima-Zuru-Gamji 62 5 

9.  Maraba-BirninYauri-

TunganBunu 

45 7 

10.  Malando-Ngaski-Warrah 77 3 

11.  Maraba-Zamare-Rofia 11 2 

 TOTAL 863.4 56 

 

In analyzing the data collected, the different forms 

of defects on various components of bridges were 

tabulated in Table 2.0 below, each is analyzed in 
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tabular form showing defects and percentage 

number of bridges affected. 

 

Table 2.0 Different forms of defects on bridge components on 
inspected 56 bridges 

Nature of Defects  No. of 

bridges 

with the 

defect 

Erosion on Slopes 15 

Deterioration of Approach Slab. 14 

Damage to Parapet wall or Hand 

railings 

12 

Absence of Precast Kerb Stone and 

Masonry chutes. 

11 

Dilapidated Walkways and water 

channel. 

6 

Failure of Expansion Joints 8 

Worm Surface of bridge Deck. 4 

Crack on Pier beam 1 

Defects on pile cap. 1 

 

Figure 1 Defects associated with bridges in Kebbi State federal roads
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and percentage 

Table 2.0 Different forms of defects on bridge components on  

No. of 

with the 

% of 

bridges 

with the 

defect. 

26.8 

25.0 

21.4 

19.6 

10.7 

14.3 

7.1 

1.8 

1.8 

 

Figure 1 Defects associated with bridges in Kebbi State federal roads 

Table No. 2 reveals that 26.8% bridges inspected 

have their approach slopes or embankment heavil

eroded or threatened by scour

accumulation of debris at bridges inlet, hence 

narrowing the water passage channels.

of relief culverts near the bridge, hence, overf

water towards the bridge and i

drainage that can ensure removal of 

from the main deck and channel water away from 

the main structural elements. 

Table 2.0 also reveals that fourteen 25% have 

depressed approach or transition, 

approach slabs occurs where the repetition of the 

applied stresses or strain due to vehicular loading 

exceeds the allowable limits of the materials.

Deterioration of approach slabs between the bridge 

and the approach embankment indicates that the 

transition slab is no longer performing the function 

it was designed for; to distribute relative settlement 

between the bridge deck and the approach 

embankment. 

From Table 2, 21.4% of the 

dilapidated or no hand railings or parapet walls 

result of impact from traffic accident or 

vandalisation and it has affects 

pedestrians plying the bridge.

percent (19.6%) of bridges

concrete kerbs and chutes protection to adjoining 

slopes and carrying water off the deck to the gutters. 

While some were damaged as a result of impact 

subjected as a result of scouring or erosion.

% of defects on the bridges
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% bridges inspected 

have their approach slopes or embankment heavily 

eroded or threatened by scour as a result of 

ccumulation of debris at bridges inlet, hence 

narrowing the water passage channels., blockages 

culverts near the bridge, hence, overflow of 

water towards the bridge and insufficient or poor 

drainage that can ensure removal of standing water 

from the main deck and channel water away from 

Table 2.0 also reveals that fourteen 25% have 

ed approach or transition, Failure of 

approach slabs occurs where the repetition of the 

ain due to vehicular loading 

exceeds the allowable limits of the materials. 

Deterioration of approach slabs between the bridge 

and the approach embankment indicates that the 

transition slab is no longer performing the function 

ibute relative settlement 

between the bridge deck and the approach 

of the bridges have either 

hand railings or parapet walls as a 

traffic accident or 

affects on the safety of 

pedestrians plying the bridge. Over Nineteen 

of bridges lacked adequate 

erbs and chutes protection to adjoining 

slopes and carrying water off the deck to the gutters. 

While some were damaged as a result of impact 

ubjected as a result of scouring or erosion. The 
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most common problem with any bridge drainage 

system is the accumulation of debris in the drain 

pipe. This leads to collection of water on the bridge 

deck, which flows down and erodes the immediate 

adjoining embankment.  

Table 2 also shows that 14% percent of the bridges 

have their expansion joints either ripped off or 

clogged by debris. Deterioration of the expansion 

joints is mainly due to impact from vehicular traffic. 

Joint elements are particularly critical because they 

prevent the leakage of runoff and de-icing 

chemicals from rusting and corroding substructure 

elements below the deck, provide a smooth 

transition from approach to bridge deck and allow 

longitudinal movement of the structure.  Leaking 

joints can cause serious deterioration in bearings, 

pedestals and other substructure elements. 

Table 2 10.7 % of bridges have dilapidated 

walkways and poor water channels. While 

deterioration of walkways is mainly due to 

degradation of constituent materials such as 

concrete or steel; poor water channels are due to 

accumulation of debris and sand along the turnouts. 

Appearance of map raking, spilling and in extreme 

cases loss of concrete walkways indicates that the 

integrity of the bearing surface area has been 

corrupted, hence, jeopardized the stability of the 

structure. 

From Table 2, 7.14 % of the bridges have their 

wearing surface in a deplorable condition. One 

major cause of wearing surface failure is fatigue. 

This is brought about by lack of periodic 

maintenance. Even the best constructed bridge 

decks quality wise require periodic maintenance say 

in form of Asphaltic overlay every several years. 

The wearing surface is liable to fail which 

manifests initially in the form of cracks, 

undulations, corrugations and rutting. 

  A shear crack of about 10 mm width has 

developed on the transverse beam of one of the 

bridge. With daily increase in traffic volume, the 

beam is exposed to heavier traffic leading to further 

deterioration which may lead to undue collapse of 

the structure. Extreme scouring and accumulation 

of material on an opposite face of pile cap of one of 

the bridge has led to defect on its pile cap. 

 

INTEGRAL ABUTMENT BRIDGE MODEL 

From condition survey of the 56 bridges conducted 

Integral Abutment Bridge is considered as a model 

for the state to minimise maintenance cost. Integral 

Abutment Bridges (IABs) are bridges whose 

superstructure and substructure are rigidly 

connected. They are frame type structures having 

no movement joints and bearings and any 

superstructure movement goes together with the 

abutments (Fig. 2). This is different from 

conventional bridges where the superstructure 

moves independent of the abutments due to 

availability of expansion joints and bearings to 

accommodate the movement (Fig. 2). 
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Figure 2 Scheme of Integral Abutment Bridge 

 

 

Figure 3 Scheme of jointed Bridge 

 
Bridge superstructures do experience expansion and 

contraction arising from temperature fluctuation. 

This expansion and contraction can lead to cracks 

development on bridge concrete surface; expansion 

joints and bearings are therefore provided in bridges 

to accommodate the bridge movement caused by 

thermal load and vehicular movement. These 

expansion joints and bearings come with their huge 

maintenance problems. They wear with time from 

vehicular load environmental effects which results 

in leaking joints and ingress of water and de-icing 

salts. Expensive replacement work which consumes 

huge portion of bridge maintenance budget is 

carried out to repair the expansion joints and 

bearings. 

Integral connection of bridge superstructure and 

abutment in IABs eliminate the need for joints and 

bearings and the attendant maintenance problems. 

This system enhances structural performance of 

bridges due to rigidity of superstructure-abutment 

connection. Because of the significant cost savings 

on their maintenance, IABs have become popular in 

many countries. In UK and Ireland in particular, 

bridges up to 60m span and 300 skew are now 

required to be designed as IAB. Many 

transportation agencies in the US and Canada prefer 

the choice of IABs due to their many economical 

and functional advantages. IABs have the following 

advantages over conventional bridges ; 

1. Lower maintenance costs due to elimination of 

joints and bearings added redundancy and stability. 

2. Simpler and more economical construction, only 

a single row of vertical piles is needed at the 

abutment plus expansion joints and bearings are 

eliminated. 

3. Improved ride quality due to absence of joints. 

4. Integral abutments and piles help resist uplift 

forces acting on the beams at the end spans. In 

conventional bridges where the beam is not 

structurally connected to the abutment, uplift of 

beams at the end spans can occur during deck 

placement and during vehicular movement. 
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Much of the structural problems observed from the 

field survey of the 56 bridges can be significantly 

minimised with the use of IAB model. The model 

provides additional structural rigidity against early 

deterioration of Approach Slab, expansion joints 

and bearings. This should be followed with regular 

inspection to detect any erosion problem in time. 

For sustainable development in bridge construction 

and maintenance, IAB model is the best approach. 

 

CONQLUSION 

The research findings identify degradation of slopes 

and approach embankments as the most frequent 

defect on most of the bridges in Kebbi State. This 

can be addressed through; 

i. Back filling with good quality granular 

laterite and compacted. 

ii. Stone pitching of slopes using lump 

stones joined with cement mortar. 

iii. Provision of precast concrete kerb stones 

and chutes. 

iv. Grassing of slopes. 

Use of IAB model will reduce cost of bridge 

construction and maintenance and ensure 

sustainability of the bridges.  Maintenance 

problems from expansion joints and bearings will 

be avoided and the model will ensure additional 

structural rigidity. 

Regular bridge inspection followed by prompt 

maintenance action were necessary, will in a long 

way help in checking the appearance of defects at 

the early stage and ensure the safety and reliability 

of the bridges.  

 In other words putting in place deliberate bridge 

maintenance policies is a solution to the large 

backlog of bridge maintenance problems. 

 

 

 

REFERENCE 

 [1] Das, P. (1998) Development of a 

comprehensive structures management 

methodology for Highways Agency. The 

management of Highway structures conference, 

Institute of civil Engineering London. 

[2] Anon, BJ. (1999) Concrete corrosion a $550m - 

a -year problem. Research focus, Institution of Civil 

Engineers, London. Pp. 121 130.  

[3] Okuoimose, D.O. (2003) Maintenance of Road 

Infrastructures: Drainage. Bridges. Proceedings, 

workshop on Highway Maintenance Management, 

pp. 20 48 

[4] Oguara, T.M. (2001) A simple Highway 

maintenance management system, Nigerian 

Engineer, Journal of the Nigerian Society of 

Engineers, Vol. 26, No. 1, pp. 1 13 

 

Federal Ministry of Works and Housing (1995) 

Road Development Maintenance Program1994 

1996). Road Vision 2000 Brochure, Abuja. 

 


