Journal of Emerging Trends in Engineering and Applied Sciences (JETEAS) 2 (6): 925-933
© Scholarlink Research Institute Journals, 2011 (ISSN: 2141-7016)
jeteas.scholarlinkresearch.org

Index Analysis of the Causes of Vehicular Traffic Congestion in
South-Eastern Nigeria

Onyelowe Kennedy Chibuzor
Department of Civil Engineering,

Michael Okpara University of Agriculture, Umudike.
Umuahia. Abia State, Nigeria

Abstract

The aim of this paper is to determine, discuss and analyze the causes of vehicular traffic congestion centering
on south-eastern Nigeria which results could be reflected to other parts of the country. This work was carried
out in two phases. In phase one, a literature search and interview were carried out and 49 problems were
identified. These problems were categorized as follows: Social/Public causes, Construction causes, Design
causes, Governmental causes and Natural causes. In phase two, questionnaires were prepared and distributed
to randomly selected FRSC staff, Contractors, and Consultants. At the end, returns were made as follows, 34
from FRSC STAFF, 30 from Contractors and 25 from Consultants giving a total of 89 questionnaires. The
results from the surrey were analysed statistically using the severity index expression to determine the severity
index (SI) of the problems identified and based on these indexes, the problems were ranked. Finally, the
spearman’s correlation coefficient formula was used to determine the degree of agreement between the parties.
Based on the result of the analysis, it shows that there is strong agreement between the Federal Road Safety
Corps members, the Contractors and the Consultants
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INTRODUCTION guidelines for solving these problems in future as
“Traffic congestion must be one of the top Ten most regards construction as well as design and hopefully
Annoying issues” list for must people and certainly ~ open new areas of interest to both researchers and
for those who live in the south-eastern part of Nigeria  engineers.
to be precise and the surrounding areas Cliff (2002).
We all have our special routes and shortcuts that at PURPOSE OF THE RESEARCH
least make us feel like we are outsmarting the traffic. Traffic congestion is one of the greatest problems the
They probably don’t save much time, but it’s better country is faced with. This research is centered on
than the helplessness of sitting still and gazing at an finding out congestion causes, analyze these causes
endless column of red taillights in front of you. In and come up with a clue on how this problem could
addition to frustration, traffic has real-life be solved.
consequences, such as missed business meetings,
missed flights at the airports etc. there is also the cost Causes and Mode of Vehicular Traffic Congestion
of extra fuel and dramatic increase in air pollution A road is a major capital investment, which should be
caused by wvehicles in stop and go traffic. Road expected to show an adequate return like enhancing
construction projects, airport etc from the major role normal and free flow of traffic on expenditure, Ghose
they play in economic development are costly (1991). But it has been found out that the road failed
ventures that are contracted to accommodate traffic its expected purpose with consequent increase in
flow. vehicle operating cost and the need for expensive
reconstruction to enable the roadway safely
However, a number of roads in Nigeria start to accountable to its traffic volume more conveniently.
experience vehicular traffic congestion soon after Maintenance is therefore an important and
they have been constructed. It is estimated that  worthwhile contribution to the economic well being
roughly half of the congestion experienced by south- of the nations and effective road maintenance
eastern Nigeria residents is what is known as organization is a reliable part of its economy towards
recurring congestion caused by recurring demands enhancing the free flow of traffic Reg (2002). It has
that exist virtually everyday, where road use exceeds been shown that the heartache of the people of south-
existing capacity, this situation makes it necessary to eastern Nigeria does not come from the loss of beauty
investigate causes of vehicular traffic congestion, of the cities which now wears the look of a city
evaluate and determine the best and lasting solutions. without a garden Henry (2003).
Such investigation would also provide valuable
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Roadway Cross-Section Structure

The roadway structure normally consists of a few
elements in its cross-section to ensure adequate
accommodation of expected traffic volume without
congestion and its environmental impacts. Beyond
the capability of the roadway cross section to carry
anticipated load as a result of traffic O’Flaherty
(2983), it should as well ensure traffic free flow
without any obstruction and vehicles should as well
move, with the design speed of the roadway without
discomfort. In Nigeria, the minimum right of way
width is 100ft for 2-1ane highways MOW (2003).

Traffic Flow Determination Method

Traffic flow can be determined using many methods
depending on the contractor/designer available
methods and prevailing traffic flow information
methods and prevailing traffic flow information for
the area O’Flaherty (1983)

Consequently, none of the methods in traffic flow-
determination give exact and reliable results rather
designs are based on the average value of collected
data. Design volume, design vehicle, design speed
and design designations are methods that could be
used during geometric design in determining traffic
flow, Rex (1990).

Traffic Flow Distress

This is condition of the reduction in the serviceability
of the traffic roadway. Serviceability of the traffic
roadway reduces with the age of the roadway in that
traffic volume increases with time, population density
also increases and lots of these factors. Congestion in
urban areas can be seen as a form of market failure
because the socially efficient output is not produced
Odier (1968). The social optimum amount of vehicles
on the road must be exceeded if congestion results.
As the transportation system sounds, a system of
which any effect on a subset of that system affects the
whole, there is every tendency that the malfunction of
each of the journey routes in any of the states or cities
will affect the functionality of the other routes which
explains that this systems of transportation works like
the respiratory system of man which stands out that
anything that affects the bronchioles or the lungs has
affected the entire respiratory system. As | mentioned
before, the number of vehicles has been on the
increase as the population has been growing. This
causes traffic jam and roads congested with vehicles.
Cities like Aba, in Abia State, PortHarcourt in Rivers
State, Enugu in Enugu State, Owerri in Imo State,
Abakiliki in Ebonyi State and Onitsha in Anambra
State have traffic jam problems on their roads too
without exceptions.

Factors Affecting Vehicular Traffic Congestion
These factors identified are discussed based on the
five categories thus
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Societal / Public Causes

This is one of the subjectively classified problems
that has to do with the society/public i.e. society /
public induced problems and the problems identified
under this category are wrong parking on traffic
pavement, hawking on road pavement, dumping of
refuse on road pavement, reckless driving, parking of
heavy trucks on the roadway, vehicle breakdown,
inexperienced drivers, illegal motor parks, too many
vehicles sharing a road space, use of roadway for
social activities, use of infrared emitter, improper
turning, use of one carriage way, procession or
demonstration, bumps, peak period congestion, and
accidents

Construction Causes

There are factors as a result of ill-construction
managements. The factors identified under
construction causes are;

Lack of shoulder and lay-by, excess conflict points at
inter  sections, inadequate channelization at
intersection, use of long barrier median, lack of skid
resistance surface, failed pavement, and closure of
one lane during rehabilitation.

Design Causes

These are factors resulting from design incapability
or inaccuracies and are identified as follows; small
width of roadway, use of wrong curves, lack of well-
defined traffic routes at intersections, lack of
auxiliary lanes towards intersection, increase in
volume of traffic etc. Sadi (1987).

Governmental Causes

These are problems emanating as a result of careless
governmental practices and administrations thus
police checkpoints, toll workers from local councils,
construction of one lane instead of two, lack of traffic
signs and signals, badly located fuel stations,
centralization of cities population, unplanned and
uncoordinated development in metropolis,
concentration of industrial establishment, absence of
integrated traffic unit, lack of alterative travel route,
indiscriminate use of siren, lack of street light, and
too many schools along the road.

Natural Causes

These result from natural recurrences and climatic
changes thus; Excessive rainfall, erosion, poor
visibility due to bad weather, and potholes.

RESULTS AND ANALYSIS

The results and the analysis of the survey based on
the problems are tabulated for easy interpretation.
Each factor has a severity index (IS) which could be
calculated using the expression, severity index (IS)
Gichagas et al (1988)

i=3
= ai xi
i=0
1=3

Xi

3
i=0
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Where ai = constant expressing the weight given to i""
response,

Where ai =0, 1, 2 and 3 fori =0, 1, 2, and 3
respectively

ap =0 is equivalent to “does not affect”

a=1 “ - “slightly affects”
ap=2 “ - “moderately affects”
a=3 “ - “strongly affects”

While Xi is the variable expressing % of degree of
importance of each factor.

Xo = % of frequency of does not affect?

X1 = % frequency of slightly affects?

X, = % of frequency of “moderately affects
X3 = % frequency of “strong affects”

The 49 causes of vehicular traffic congestion were
ranked and the spearman’s rank correlation
coefficient formula is then used to measure the
degree of agreement in the ranking of FRSC and
contractors, FRSC and consultants and contractors
and consultants.
The spearman’s rank correlation coefficient ¢ can be
computed for each pair as stated above as follows.
1-|{e= o
Nn(~-1)

¢

FRSC/Consultant Survey Evaluation

Table 1 shows the severity indexes and ranking of the
individual factor evaluation of the FRSC and
consultants. The severity indexes IS were grouped
according to respondent rating as follows;

Strongly severe factors is 75< IS < 100

Moderately severe factors 50 < Is < 75

Slightly sever factors 25<Is<50

Not severe factors 0<lIs<25

Based on these rating and as shown in table 1,
according to the FRSC, there are 20 strongly severe
factors, 19 moderately severe factors, and 8 not
severe factors. According to the consultants, there are
20 strongly severe factors, 20 moderately severe
factors and 9 slightly severe factors.

The spearman’s rank correlation coefficient between
the FRSC and consultants, Recall ‘Equation (2)’, is
given by t=

1 - | e= D
N~ -1)

From table 5, XD? = 7416, n = 49

6 X 7416

1- =
49(49°-1)

Hence, {= =0.6216

Test of Null Hypothesis (Hp) Usng T-Test

The null hypothesis, H, states that “FRSC and the
CONSULTANT do not agree on the

severity ranking of the problems/factors cause
vehicular traffic congestion”.
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The t-test as used for this hypothesis, Confidence
limits = 95%
Degree of significance a = 0.05

Decision rule (Equation 3): if -ta <t<ta

2 2
(Accept HO) 3)
If t >ta (Reject Ho) 4

2
Usingt= ¢ (n-1)
Where £ =0.6216
n =49
.. t=0.6216 V (49-1) = 4.31
Fromt — test table ta/2 = 2.13
;.1 >1a/2 (reject Ho)
Thus, both FRSC personnel and CONSULTANT
agree on the causes of vehicular traffic congestion.

FRSC/CONTRATORS SURVEY EVALUATION
Table 2 shows the severity index of the individual
factors and their respective ranking evaluation of the
FRSC and contractors there is were grouped and
based on the ratings and as shown in table 2, the
FRSC identified as follows; 22 strongly severe
factors, 19 moderately severe factors and 8 slightly
severe factors. Contractors on their part identified 27
strongly severe factors, 12 moderately severe factors
and 8 slightly severe factors.

Spearman’s Rank Correlation Coefficient and the
Test of Null Hypothesis

The spearman’s rank correlation coefficient €
between the FRSC and contractors, Recall ‘Equation
(2)’, isgiven by ¢=

1 -|e= D
N~ -1)
From table 4, £D” = 8545, n = 49
Hence ¢ =

S x 8545

1- =3
a49(a9°-1)>

1-0.43 =0.5640

Test of Null Hypothesis (Ho) Using T-Test

The null hypothesis, H, states that “FRSC and
CONTRACTORS do not agree on the severity
ranking of the problems/factors that cause vehicular
traffic congestion.

The t-test was used for this hypothesis.
Confidence limits = 95%

Degree of significance a=0.05

Decision rule:

If ta/2<t<ta/2 (Accept Ho)

If t>ta/2(reject Ho)

Using t = ¢V (n — 1), where £ = 0.5640

n =49

t=0.5640 V(49 - 1) =3.91

From t-test table, ta/2 = 2.13, Inyama et al (1995)
Thus t > ta/2 (Reject Hy). Therefore both FRSC and
CONTRACTORS agree on the causes of vehicle
traffic congestion.

©)
4)
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Consultants/Contractors Survey Evaluation

Table 3 shows the IS and ranking of the severity
index and ranking of the individual factors. The
severity indexes were grouped according to
respondents rating and based on the information in
Table 3, consultants identified 20 strongly severe
factors, 20 moderately severe factors and 9 slightly
severe factors while contractors identified 27 strongly
severe factors, 12 moderately severe factors and 8
slightly severe factors

The spearman’s rank correlation coefficient between
the contractors and consultants, Recall ‘Equation (2)’,

is given by
1 - (6xD?
n (n%1)

From table 6, £D? = 4073 and n = 49
Hence, 1- | 6 x 4073
49(4971)

L

=0.792

Test of Null Hypothesis (Hg) Using T-Test

The null hypothesis, Hy “states that CONTRCTORS
and the CONSULTANTS do not agree

on the severity ranking of the problems/factors that
cause vehicular traffic congestion”.

The t-test was used for this hypothesis with
confidence limits = 95%

Degree of significance a— 0.05

Decision rule (Equation 3): If —ta<t <t

2
if t > ta (Reject Hp) (Equation 4)
2

using t = £ \( n-1) where € = 0.792

n=49

. t=0.792V(49-1)=55
fromt—testtableta=1.94
2

t >t a/2 (Reject Hy)
Therefore, both contractors and consultants agree on
the causes of vehicular traffic congestion.
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Figure 1: Chart of Major Categories
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CONCLUSION AND RECOMMEDATIONS
CONCLUSION

Having gone this far in the study, the following
conclusions and recommendations are drawn from
the investigation carried out, it is to be noted that
even though this investigation involved only one part
of the country that is South Eastern Nigeria, some of
the findings could be relevant and may apply to most
vehicular traffic congestion in Nigeria. Based on the
result of the evaluations as shown and contained in
(Table 4) by Federal Road Safety Corp (FRSC),
Contractors and Consultants, the following could be
concluded:-

Society/Public Causes: - Among the three (3) parties
involved, the Federal

Road Safety Corps rated this category as “moderately
severe” with its severity index of 70.81% and ranked
it 3 out of the five (5) categories. Contractors on
their own view rated it as “moderately severe’ as well
with its severity index (IS) of 69.24% and ranked it
5™ out of the five categories and lastly consultants on
their own part rated it as ‘moderately severe’ with its
severity index (1S) of 70.67% and ranked if 4™ out of
the five categories. Going by the severity of the
above category (societal/public causes/factors) it
could be finally concluded that the three parties
involved have the same view at the end of the
analysis and valuation as they all agreed on the rating
(i.e. “‘moderately severe’).

Construction Causes: This is one of the categoris
relating to the causes of vehicular traffic congestion.
At the end of the research analysis and evaluation the
three parties involved came up their views
concerning the severity of the identified causes of
vehicular traffic congestion. The Federal Road Safety
Corps and contractors rated this category as
“moderately severe” with its severity index (IS) of
66.30% and was ranked 4" by both. But consultants
in their own opinion rated it as “strongly sever” with
its severity index (IS) of 76.75% and ranked it 1% out
of the five categories. It could finally be deduced that
the agreement was stronger between FRSC and
contractors as far as this category of factors is
concerned.

Design Causes: Also in this category, while FRSC
rated it as ‘strongly sever’ with its severity index (IS)
of 75.33% and ranked it 2™ out of the five categories,
contractors and consultants rated it as “moderately
sever” with its severity indexed of 74.25% and 71.0%
respectively and was ranked 2™ by both contractors
and consultants as they agree on both rating and
ranking o this categories (i.e. design causes).
Governmental Causes: In the analyses and
evaluation of this category, it could be noted that all
the parties involved i.e. the Federal Road Safety
Corps, FRSC, Contractor and consultants rated this
category as moderately severe with its severity
indexes of 62.62%, 71.68% and 60.42% respectively
and their respective ranking was 5" 3" and 5", the
agreement was stronger between the Federal Road
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Safety Corps and consultants because they agreed on
both rating as ‘moderately severe” and ranking as 5"
Natural Causes: from the results of this category,
both the Federal Road Safety Corps (FRSC) and
contractors rated this category as “strongly severe”
with its severity indexes of 89.37% and 82.60%
respectively while consultants rated it as moderately
sever with its severity index (IS) of 71.00%. on the
other hand, both the Federal Road Safety Corps
(FRSC) and contractors ranked this category (i.e.
Natural Causes) 1% and consultants ranked it 2. The
level of agreement as stronger between the Federal
Road Safety Corps. (FRSC and contractors).

All in all, it could be deduced from the results a
contained in table (8) that Natural Causes having
been rated as “strongly severe” and ranked 1% by two
(2) out of three (3) parties involved and the remaining
one (1) rated it as “moderately severe” and ranked it
2" is the strongest category as it affects vehicular
traffic congestion.

RECOMMENDATIONS
The following recommendations are therefore arrived
at from the investigation and research. It may be
applicable to several other roadways, which have all
failed their functions as regards traffic free flow as
soon as after construction.

The roads must be maintained routinely to ensure that
all potholes are patched on time and all the drains
kept clean. The use of road overseers in the Ministry
of Works and Housing for these jobs could be
reintroduced. Regular desilting of the drains will also
preserve roads surface since water will not stay long
on it.

A breakdown vehicle needs not stay longer than 15
minutes before its removal. The situation whereby
vehicle owners abandon the vehicles in search of
machines must stop.

Parking lots must be introduced at strategic locations
in the town so that shoppers can park their vehicles
for prescribed fee. Private investors can even be
encouraged in this matter. Street hawking and
roadside stalls must be restricted to spaces away from
the carriageway and beyond the drains. This must be
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strictly enforced in order to have a free flow of traffic
on the roads.

REFERENCES
Cliff, J. (2002); Roads and Traffic Congestion
survey. Irish Business and employers.

Ghose, D. H. (1991); A Dictionary of Civil
Engineering. C. B. S. Publishers, London.

Gichagas, G.J. and AL-Hazmi (1988). Essentials of
Highway Engineering with reference to
warm climates. Penury Publishers, New Delhi.

Henry Chukwuah (2003), “Traffic Snarl-up grounds.
“The sun city publishers,
(pp 21). Port Harcourt

Inyama, S. C. and lheagwam H. (1995); Statistics and
probability, A Focus on hypothesis testing. Alphabet
Nigeria publishers, Owerri.

Ministry of works, land and transport (2003), Enugu.
“General
Specification for roads and bridges”. Vol. Il

O’ Flaherty, C. A. (1983); Traffic and highway
Engineering.
Edward Arnold Publishers, London.

Odier, L. (1968); Road design, construction and
maintenance. The Buttterworth group,
London.

Reg. McCabe (2002); Road Traffic and Congestion
Effect.IBEC research and information service,
London.

Rex, W. F. (1990); Principle of Transport, 4™ edition.
McGraw-Hill Publishers, London.

Sadi Asaf, (1987). “Effect of Faulty Design and
Construction on Road/Building Maintenance.”
Journal of Performance of Constructed Facilities,
Saudi Arabia. Vol. 2, pp. 13



Journal of Emerging Trends in Engineering and Applied Sciences (JETEAS) 2 (6): 925-933 (ISSN: 2141-7016)

APPENDIX
Table 1: Spearman’s Rank Correlation Coefficient and the Test of Null Hypothesis
FRSC CONSULTANTS

S/IN Description of Causes Index Rank Index Rank D’
1 Lack of shoulders and lay-bys 75.49 18 88.0 4 196
2 Uses of wrong curve 39.22 44 41.0 29 225
3 Excess conflict points at intersection 83.33 9 87.0 5 16
4 Inadequate channelisation at intersection 78.48 15 80.0 10 25
5 Use of long barrier median 46.08 42 61.0 23 361
6 Lack of skid resistance surface 28.43 47 33.0 31 256
7 Failed pavement 54.90 37 89.0 3 1156
8 Parking of traffic pavement 83.33 9 93.0 1 64
9 Hawking/trading on roadway 73.53 21 72.0 16 25
10. Dumping of refuse on roadway 82.35 10 73.0 15 25
11 Reckless driving by impatient drives 86.27 4 59.0 25 44
12 Parking of heavy truck on roadway81.37 81.37 12 68.0 19 49
13 Vehicle breakdown 65.69 33 69.0 18 225
14 1llegal motor park on roadway 92.16 1 84.0 7 36
15 Use of inexperienced drives 64.70 35 68.0 19 256
16 Slow moving vehicles in built up areas 46.08 42 57.0 26 256
17 Too many sharing a road space 84.31 6 80.0 10 16
18 Illegal use of road way for social activities 69.61 28 77.0 12 256
19 Use of infrared emitter 33.33 46 57.0 26 40
20 Improper turning of vehicles 72.55 23 63.0 22 1
21 Police checkpoints 50.98 39 47.0 27 144
22 Toll workers from local government 48.04 40 41.0 29 121
23 Construction of 1-lane instead of 2-lanes route 86.27 4 88.0 4 0
24 Non-availability of traffic_signs and signals 73.53 21 77.0 12 81
25 Avoiding bumps 60.78 36 75.0 14 484
26 Badly located filling stations 85.29 5 60.0 24 361
27 Centralization of city’s populations 68.63 30 68.0 19 121
28 Unplanned and uncoordinated development in metropolis 83.33 9 77.0 12 9
29 Concentration of industrial establishment in a city 66.67 32 71.0 17 225
30 Absence on integrated traffic management 65.69 33 60.0 24 81
31 Lack of alternative travel route 67.65 31 63.0 22 81
32 Unplanned building of houses 70.59 27 59.0 25 4
33 Flood on major highways 75.49 18 67.0 20 4
34 Indiscriminate use of siren 47.06 41 37.0 30 121
35 Lack of street light for night movement 35.29 45 33.0 31 196
36 Improper location of too many school 69.91 28 65.0 21 49
37 Closing of 1-lane of road during construction 29.41 14 85.0 6 64
38 Non provision of auxiliary lanes towards intersection 78.43 15 83.0 8 49
39 Peak period congestion 74.51 20 79.0 11 81
40 Erosion on major highways 84.31 6 61.0 23 289
41 Small width of roadway 88.24 3 26.0 13 100
42 Lack of well defined traffic route at intersection 72.55 23 65.0 21 4
43 Small width of carriage at intersection 81.37 12 81.0 9 9
44 Use of one carriageway 71.57 25 81.0 9 256
45 Increase in volume of traffic 92.16 1 80.0 10 81
46 Processions / Demonstration 53.92 38 44.0 28 100
47 Poor visibility on the roadway 84.31 6 91.0 2 16
48 Poor visibility on the roadway 84.31 6 85.0 6 0
49 Accident on the roadway 78.43 15 73.0 15 0

Y D’=7416
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Table 2: Spearman’s Rank Correlation Coefficient and the Test of Null Hypothesis

FRSC CONTRACTORS

S/IN Description of Causes Index Rank Index Rank D’
1 Lack of shoulders and lay-bys 75.49 18 81.1 10 64
2 Uses of wrong curve 39.22 44 41.1 28 256
3 Excess conflict points at intersection 83.33 9 91.1 3 36
4 Inadequate channelisation at intersection 78.48 15 45.6 26 121
5 Use of long barrier median 46.08 42 53.3 21 441
6 Lack of skid resistance surface 28.43 47 30.0 29 324
7 Failed pavement 54.90 37 77.8 12 625
8 Parking of traffic pavement 83.33 9 82.2 9 0
9 Hawking/trading on roadway 73.53 21 63.3 17 16
10. Dumping of refuse on roadway 82.35 10 76.3 13 9
11 Reckless driving by impatient drives 86.27 4 62.2 18 196
12 Parking of heavy truck on roadway81.37 81.37 12 93.3 2 100
13 Vehicle breakdown 65.69 33 77.8 12 441
14 Illegal motor park on roadway 92.16 1 84.4 7 36
15 Use of inexperienced drives 64.70 35 52.2 22 169
16 Slow moving vehicles in built up areas 46.08 42 53.3 21 441
17 Too many sharing a road space 84.31 6 77.8 12 36
18 Illegal use of road way for social activities 69.61 28 744 14 196
19 Use of infrared emitter 33.33 46 43.3 27 361
20 Improper turning of vehicles 72.55 23 47.8 25 4
21 Police checkpoints 50.98 39 57.8 19 400
22 Toll workers from local government 48.04 40 62.2 18 484
23 Construction of 1-lane instead of 2-lanes route 73.53 21 84.4 7 196
24 Non-availability of traffic signs and signals 73.53 21 84.4 7 196
25 Avoiding bumps 60.78 36 83.3 8 784
26 Badly located filling stations 85.29 5 91.1 3 4
27 Centralization of city’s populations 68.63 30 77.8 12 324
28 Unplanned and uncoordinated development in metropolis 83.33 9 48.9 24 324
29 Concentration of industrial establishment in a city 66.67 32 85.6 6 676
30 Absence on integrated traffic management 65.69 33 81.1 10 529
31 Lack of alternative travel route 67.65 31 85.6 6 625
32 Unplanned building of houses 70.59 27 66.7 16 121
33 Flood on major highways 75.49 18 77.8 12 26
34 Indiscriminate use of siren 47.06 41 66.7 16 625
35 Lack of street light for night movement 35.29 45 28.9 30 225
36 Improper location of too many school 69.91 28 87.8 5 529
37 Closing of 1-lane of road during construction 29.41 14 83.2 9 36
38 Non provision of auxiliary lanes towards intersection 78.43 15 82.2 9 36
39 Peak period congestion 74.51 20 83.3 8 144
40 Erosion on major highways 84.31 6 84.4 7 1
41 Small width of roadway 88.24 3 82.2 9 36
42 Lack of well defined traffic route at intersection 72.55 23 88.9 4 361
43 Small width of carriage at intersection 81.37 12 56.7 20 64
44 Use of one carriageway 71.57 25 51.1 23 4
45 Increase in volume of traffic 92.16 1 81.1 10 81
46 Processions / Demonstration 53.92 38 70.0 15 529
47 Poor visibility on the roadway 84.31 6 85.6 6 25
48 Poor visibility on the roadway 84.31 6 85.6 6 0
49 Accident on the roadway 78.43 15 70.0 15 0

XD’=8545
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Table 3: Spearman’s Rank Correlation Coefficient And The Test Of Null Hypothesis

CONTRACTORS | CONSULTANTS
S/IN Description of Causes Index | Rank Index | Rank D?

1 Lack of shoulders and lay-bys 81.1 10 88.0 4 36
2 Uses of wrong curve 41.1 28 41.0 29 1
3 Excess conflict points at intersection 91.1 |3 87.0 5 4
4 Inadequate channelisation at intersection 45.6 26 80.0 10 256
5 Use of long barrier median 53.3 21 61.0 23 4
6 Lack of skid resistance surface 30.0 |39 33.0 31 4
7 Failed pavement 77.8 12 89.0 3 81
8 Parking of traffic pavement 82.0 9 93.0 1 64
9 Hawking/trading on roadway 63.3 17 72.0 16 1
10. Dumping of refuse on roadway 76.3 13 73.0 15 4
11 Reckless driving by impatient drives 62.2 18 59.0 25 49
12 Parking of heavy truck on roadway81.37 93.3 2 68.0 19 289
13 Vehicle breakdown 77.8 12 69.0 18 36
14 Illegal motor park on roadway 844 |7 84.0 7 0
15 Use of inexperienced drives 52.2 22 68.0 19 9
16 Slow moving vehicles in built up areas 53.3 21 57.0 26 25
17 Too many sharing a road space 77.8 12 80.0 10 4
18 Illegal use of road way for social activities 74.4 14 77.0 12 4
19 Use of infrared emitter 43.3 27 57.0 26 1
20 Improper turning of vehicles 47.8 27 63.0 22 9
21 Police checkpoints 57.8 19 47.0 27 64
22 Toll workers from local government 62.2 18 41.0 29 121
23 Construction of 1-lane instead of 2-lanes route 78.9 11 88.0 4 49
24 Non-availability of traffic signs and signals 844 |7 77.0 12 25
25 Avoiding bumps 83.3 8 75.0 14 36
26 Badly located filling stations 91.1 |3 60.0 19 49
27 Centralization of city’s populations 77.8 12 68.0 19 49
28 Unplanned and uncoordinated development in | 48.9 24 77.0 12 144

metropolis
29 Concentration of industrial establishment in a | 85.6 6 71.0 17 121

city
30 Absence on integrated traffic management 21.1 10 60.0 24 196
31 Lack of alternative travel route 85.6 6 63.0 22 256
32 Unplanned building of houses 66.7 16 59.0 25 81
33 Flood on major highways 77.8 12 67.0 20 64
34 Indiscriminate use of siren 66.7 16 37.0 30 81
35 Lack of street light for night movement 28.7 |30 33.0 31 64
36 Improper location of too many school 87.8 5 65.0 21 196
37 Closing of 1-lane of road during construction 83.3 8 85.0 6 1
38 Non provision of auxiliary lanes towards | 82.2 9 83.0 8 1

intersection
39 Peak period congestion 83.3 8 79.0 11 9
40 Erosion on major highways 84.47 |7 61.0 23 256
41 Small width of roadway 82.12 | 9 26.0 13 16
42 Lack of well defined traffic route at intersection | 88.11 | 4 65.0 21 289
43 Small width of carriage at intersection 56.7 20 81.0 9 121
44 Use of one carriageway 51.1 23 81.0 9 196
45 Increase in volume of traffic 81.1 10 80.0 10 0
46 Processions / Demonstration 70.0 15 44.0 28 169
47 Poor visibility on the roadway 94.4 1 91.0 2 1
48 Poor visibility on the roadway 85.6 6 85.0 6 0
49 Accident on the roadway 78.43 | 15 73.0 15 0

SD’=4073
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Table 4: Index And Rank Of Categories For The Three Respondents

CATEGORY CAUSES CATEGORY FRSC PERSONNEL CONTRACTORS CONSULTANTS
INDEX% | RANK INDEX | RANK | INDEX RANK

A SOCIETY/PUBLIC 70.81 3 69.24 5 70.67 4
CAUSES

B CONSTRUCTION 66.30 4 69.58 4 76.75 1
CAUSES

C DESIGN CAUSES 75.33 2 74.25 2 71.00 2

D GOVERNMENTAL 62.62 5 71.68 3 60.42 5
CAUSES

E NATURA CAUSES 81.37 1 82.60 1 71.00 2
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