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ABSTRACT

This report presents the results of a study to determine the Impact of Heavy Goods
Vehicles on safety and traffic management in the Tamale Metropolis from 2005 to
2007. From 1991 to 2006, a total of 235.559 vehicles were involved in road traffic
crashes nationwide, 11.8% of which were HGVs. Within the same period. 21626
people died as a result of their involvement in road traffic crashes throughout the
country. 11.2% of these fatalities were HGV-related. On the northern corridor of the
national trunk road network, freight transportation continues to grow, largely as a
result of trade liberalization in the West African sub region. This appears, in part, to
have impacted on safety as the main urban centres in the North have recorded a
significant number of HGV-related accident cases. Tamale, the Northern Regional
capital has had its fair share of these problems. The objectives of the study were to
establish the characteristics of accidents involving HGVs, to determine whether
HGVs are prone to specific types of accidents, and to identity challenges posed to
traffic management as a result of the presence of HGVs on some selected roads in the
CBD. Accident data for the study was collected from the files of the Motor Traffic
and Transport Unit (MTTU) of the police service in Tamale, and the Building and
Road Research Institute (BRRI) accident database in Kumasi. Manual Classified
Traffic Counts were also conducted on the Bolga, Daboya, Kumbungu, Dagomba
and Gukpegu Roads. Travel Time and Delay Studies were conducted on the roads
mentioned to determine the duration, location and causes of delays. Discussions were
also held with DUR officials in connection with pertinent traffic management issues
on the roads studied. The results of the study show that there was a rapid increase in
the number of HGV-related accident cases within the period with 21% out of a total
of 76 cases occurring in 2005, 33% in 2006 and 46% in 2007. Fatalities also
increased from. 26% in 2005, 29% in 2006 to 45% in 2007 out of a total of 93. The
year 2006 recorded the highest proportion (18 out of 45) of people that were
hospitalised as a result of their involvement in HGV-related accidents. Sixty-two
(62) out of 130 casualties also sustained minor injury during 2006. The number of
vehicles involved in HGV-related accidents increased in percentage terms from 20%
in 2005. 28% in 2006 to 52% in 2007. It has also been revealed that majority of
HGV-related accident cases occurred on link sections rather than at intersections. and

that HGVs are prone to Rear-end and Ran-off road types of accidents. The Bolga
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and Kumbungu Roads were identified as the most prone to HGV-related accidents.
Congestion occurs on the Kumbungu Road between the Bonzali Junction and the
Market Circle Road due to a backflow, onto the Kumbungu Road, of vehicles
entering the Savelugu Terminal. The situation is compounded by slow-moving light
trucks and inadequate NMT facilities which together creates conflicts on this section
of the road. It has been recommended that the remaining sections of the second ring
road be developed to the required standard to accommodate HGVs so that those
HGVs destined for Bolga and beyond would no longer go through the city centre. In
addition, the Metropolitan Authorities in collaboration with the Department of Urban
Roads, and Goods Supply Companies should set up a bulk-breaking terminal along
the Ring Road so that goods destined for Tamale can be delivered to the city centre

by smaller vehicles.
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1 INTRODUCTION

1.1 General Background

Heavy Goods Vehicles (HGVs) form an important part of the economic activity of
all countries since they account for the bulk of freight transport. Freight
transportation in turn forms a vital link with suppliers and customers. It is also a

major source of employment in most urban areas.

In industrialised countries, usage of HGVs is carefully controlled. Regulation and
traffic management are used to minimise their danger and nuisance, especially in
sensitive locations such as residential areas. Controls are also imposed to restrict axle
weights so that roads are not damaged and to avoid inconvenience and danger to

pedestrians and others through illegal parking.

Despite these controls and regulations, approximately 3,650 people died in road
traffic accidents involving HGVs and 700 others also died in road traffic accidents

involving buses in 2005 in 14 EU countries (European Road Safety Observatory,

2007).

As shown in Figure 1-1, the situation however appears to be improving in terms of

the number of people killed.
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Figure 1-1: The Number of Fatalities in Accidents Involving HGVs and Buses in 14
EU Countries (European Road Safety Observatory, November 2007).

In developing countries however, HGV operations are not adequately regulated.
Often anyone can become a goods-vehicle operator, vehicles may be defective and
there may be no strict qualification criteria for those who may drive the vehicles.
Much of the long distance driving is undertaken with the aid of alcohol or drugs to
keep awake (Transport Research Laboratory, 1994), whilst the vehicles themselves
are frequently grossly overloaded. Police enforcement of axle-load restrictions is
often minimal and ineffective. Consequently, significant structural damage can occur
to roads which were never designed for such loads. Trucks are often not only
overloaded in weight but may often be unstable due to very high loads. In urban
areas such trucks are often parked on the roadways in unlit streets of residential
areas. Apart from their contribution to environmental problems and a number of road

accident cases, they also cause congestion on highly trafficked corridors.

[
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1.2 Need for the Research
From 1991 to 2006, a total of 235,559 vehicles were involved in road traffic crashes
nationwide, 11.8% of which were HGVs. Within the same period, 21626 people died
as a result of their involvement in road traffic crashes throughout the country. 11.2%
of these fatalities were HGV-related. Urban localities recorded a total of 7172
fatalities, 5.5% of which were HGV-related. Non-urban localities however accounted
for a total of 14395 fatalities with 14.4% being HGV-related. Generally, fatalities
that resulted from HGV-related accidents nationwide are on the rise within the stated

period (National Road Safety Commission, 2007).

On the northern corridor of the national trunk road network, freight transportation
continues to grow, largely as a result of trade liberalization in the West African sub
region. This appears, in part, to have impacted on safety as the main urban centres in
the North have recorded a significant number of HGV-related accident cases.

Tamale, the Northern Regional capital has had its fair share of these problems.

Figure 1-3 illustrates typical HGV-related accident cases in the Tamale Metropolis.

Figure 1-2: Typical HGV-Related Accident Cases in the Tamale Metropolis
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In order to fully appreciate the scale of the problem and recommend appropriate
remedial interventions, this research sought to investigate the involvement of HGV's

in accidents, as well as their impact on management of traffic in the Tamale

Metropolis.

1.3 Objectives
The objectives of the research were:
e To establish the characteristics of accidents involving HGVs,
e To determine whether HGVs are prone to specific types of accidents,
e To identify challenges posed to traffic management as a result of the presence

of HGVs on some selected roads in the CBD.
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2 LITERATURE REVIEW

2.1 General

Increasing truck traffic poses many challenges for the transportation organisations
that construct, operate, and maintain the transportation infrastructure. As such
challenges have increased in importance, public agencies have begun to develop
plans and implement strategies to address them. In most cases, these plans and
strategies have been developed without the precedents that provide guidance in

determining effective strategies.

The rapid increase in truck traffic is influenced by dramatic changes in the global
economy, consumer demand, and logistics practices over the past 20 to 30 years

(TRB, 2003).

Ever-increasing urban populations demand more and more consumer goods, which
are increasingly imported from foreign countries. Goods are delivered to distribution
centres and then to retail outlets by truck. Retail outlets increasingly rely on
computerised inventory tracking, enabling them to minimise on-hand inventories, but
necessitating more truck trips to deliver the needed consumer goods. Distribution of
parts, finished goods, and other commodities is done by trucks for virtually all

shipments owing to lower shipping costs and greater flexibility (TRB, 2003).
Manufacturers have reduced costs by lowering inventories and relying instead on

just-in-time delivery. Such a system not only increases the volume of truck

movements but also gives trucking an increasingly critical role in the logistics chain.
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These and other trends have led to the rapidly growing volume of trucks using the

roadway in most countries worldwide (TRB, 2003).

2.2 Challenges of Increasing Truck Traffic

The types of challenges reported by agencies primarily include those related to the
transportation system itself (operations, capacity, safety, and maintenance).
However, they include challenges related to broader social categories, including the
environment and the economy. Each category of challenges is discussed in the

following sections.

Traffic Congestion
Increasing volumes of trucks can cause or exacerbate traffic congestion, especially
because trucks use more highway space than automobiles and because they have
slower rates of acceleration and deceleration. Truck-related congestion is more likely
to occur in areas with heavy truck volumes or where trucks constitute a high
percentage of the traffic stream. Congestion can occur in several types of locations.

e Bottleneck locations, especially near areas with concentrated truck activity-

such as terminals, ports, and border crossings;
e Urban streets;
e Urban highways; and

e Intercity roads and highways (TRB, 2003)

One measure of congestion could be an additional travel time per Km, while a

congestion indicator is dimensionless as it represents a ratio, a measure of congestion
LIBRARY
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in a basic situation to that of an observed. Another measure of congestion is Travel
Delay which is the amount of extra time spent travelling due to congestion. Three
congestion indicators are:

e The Roadway Congestion Index (RCI): this is based on the number of hours
of the day that might be affected by congestion conditions. It is the ratio of
daily traffic volume to the roadway demand (with regard to traffic handling
capacity).

e Travel Rate Index (TRI): the ratio of additional time required to make a trip
in congested conditions over the time required in free flowing traffic. A ratio
showing 1.30 would mean that it takes 30% more time to make a trip
compared to free flow speeds.

e Travel Time Index: this is similar to TRI, except that it includes both

recurring and incident congestion (TRB, 1997).

Transportation System Deficiencies
Increasing volume of trucks can accentuate functional obsolescence and operational

changes in the transportation system.

Large trucks have difficulty manoeuvring safely and efficiently on roadways with
sub-standard geometrics (such as narrow lanes and small-radius curves) and in work
zones where the operational problems of narrow‘lanes are compounded by the need
for weaving manoeuvres. The problems caused by these geometric shortcomings are
magnified as traffic or truck volumes increase, when trucks unable to manoeuvre

effectively impede other traffic.
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In most cases there are no areas specifically designated for parking. Even if parking

spaces do exist, they are limited in number.

Truck drivers often drive on roads that are unfamiliar to them, delivering goods to
and from locations which they may not visit frequently. These drivers depend on

good directional signing to help them reach their destinations easily (TRB, 2003).

Safety

Increasing volume of trucks can be expected to increase the number and severity of

crashes, thereby reducing the level of safety on highways and streets.

Infrastructure Deterioration
The sheer size and weight of trucks put a great strain on the highways and bridges
that they traverse, resulting in more rapid deterioration of pavement and structures as

truck volumes increase.

Multimodal Connections

The rapid increase in the volume of freight moving through the transportation system
places particular strains on critical points in the shipping chain where goods are
transferred from one mode to another or from one truck to another. Insufficient
operations, inadequate size, or ineffective design, often attributable to adapting
available facilities instead of designing new ones, cause strains at key transfer points
that can delay time-sensitive deliveries, impair the economic chain, or spill excess

truck traffic onto the adjacent roadway system (TRB, 2003).
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Environmental Impacts

Trucks can create significant impacts on the environment, especially in terms of .air
pollution and noise, and increasing truck volumes can exacerbate these impacts.
Diesel truck engines emit more nitrogen oxides, reactive hydrocarbons, and
particulate matter per mile of travel than automobile internal combustion engines. As
a result, a substantial increase in truck volumes can affect public health by
contributing to degraded air quality either regionally or locally, where trucks pass
close to sensitive receptors such as homes or schools. Increasing truck volumes also
increase noise levels in adjacent areas, because trucks generate substantially more
noise than automobiles. High levels of truck noise are practically undesirable near
residential neighbourhoods, schools, parks, and other locations where there are high

levels of outdoor activity (TRB, 2003).

Economic Development

Increasing movement of freight brings associated pressures to develop land for
freight-related uses. Industrial uses are constructed to manufacture and assemble
what is demanded by the public. Warehouses and terminal facilities are developed to
store and transfer the goods in the distribution process. Problems may occur if these
uses are located adjacent to other types of uses with which they are not compatible.
For example, residential areas would not be considered compatible industrial and
terminal uses, owing to the noise and other impacts they impose on the neighbouring
environment. Another type of challenge may occur if development of freight-related
uses discourages other types of uses which the locality and residents consider more

beneficial from locating in the area. These challenges are categorised as: (1)
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incompatible land uses and (2) truck-related uses that discourage desirable
development (TRB, 2003).

Losses in Productivity Due to Congestion

Tbepmﬁalimpactontbeeconomylmbeenﬁeqmndycitedasachallenge
associated with traffic congestion, as trucks inefficiently spend time in slow-moving
traffic, perhaps even missing critical delivery deadlines as a result. The increasing
use of just-in-time delivery means that a larger share of truck movements are time-
sensitive, and even though shippers plan schedules to account for recurring
congestion, they cannot always allow enough slack to account for traffic incidents or
unusual delays. With delays, and the need to accommodate them, transportation costs
may rise and productivity across the supply chain fall. These challenges are

characterised as transport costs and productivity loss (TRB, 2003).

2.3 Planning for Increasing Truck Traffic

Planning for trucks can vary from broad-level state-wide plans, to localised facility
or land-use planning, to the forecasting of truck volumes to help determine future
infrastructure needs. Sometimes the planning is purely for goods movement, whereas
other times goods movement is addressed as part of a comprehensive transportation
planning process. Planning usually involves an inventory of existing facilities and the
documentation of current conditions, and often thc products of the planning will
include recommendations for short-term programming of improvements as well as
identification of long-term improvement needs (TRB, 2003).



IMPACT OF HEAVY GOODS VEHICLES ON SAFETY AND TRAFFIC MANAGEMENT IN THE TAMALE METROPOLIS - MSc THESIS

Freight Planning for the State, Region, or Corridor

One category of planning consists of activities that plan for freight movement over a
large area-a state, a metropolitan region, or a major transportation corridor. Planning
at this scale may include elements such as goals and policies related to goods
movement and how it should be accommodated, a long-term plan of facilities to
handle goods movement, or a programme of needed infrastructure improvement to
facilitate goods movement. In some cases, this type of goods movement planning

occurs as one component of a multimodal system or corridor plan (TRB, 2003).

Freight Planning for Localised Areas

The second category of planning activity involves more detailed planning for a
localised area. One type is planning for intermodal facilities to improve the
efficiency of freight transfers between modes. Another type is planning for
development in areas that will attract heavy volumes of truck traffic-areas with truck

terminals, warehousing, and industrial uses (TRB, 2003).

Goods Movement Forecasting
The third category of planning involves forecasting future flows of goods or future
volumes of trucks, to help determine how much freight activity the transportation

system will need to accommodate (TRB, 2003).

2.4 Accommodating Truck Traffic on Texas Highways
The Texas Department of Transport (TxDOT) conducted a survey of its various
organisational units to (1) determine what actions are being taken at the district level

to mitigate the negative impacts associated with increasing levels of truck traffic on
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the state highway system and (2) identify any processes or procedures that should be

changed to better accommodate increasing truck traffic.

Reported actions being undertaken fall into the following categories: pavement type
selection, pavement design and construction, pavement management and
maintenance, geometric design elements, highway planning, work zone safety,
bridges and structures, traffic control devices, intelligent transportation systems

(ITS), and truck parking and storage area improvements.

Suggested actions fall into the following categories: finance, truck weight monitoring
and enforcement, geometric design standards, operations, truck parking and rest

areas, pavement design and construction, and truck routes.

The TxDOT report conclusions are as follows:

¢ Stronger and more durable pavement structures are needed,

e Afttention to preventive maintenance programmes is becoming more
important,

e There is an urgent need for shoulder-widening projects,

e Design guidelines for two-lane facilities with intermittent passing lanes are
being implemented in several locations where traffic volumes do not justify
construction of four-lane facility,

e Dedicated truck lanes were recommended, especially through congested
urban areas,

e Truck traffic volume is increasing faster than available levels of funding for

transportation system preservation and maintenance.
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2.5 Truck Volume Management Strategies
This section discuses a range of management strategies that can be considered-in
increasing truck volumes, and the types of challenges to which the various strategies

apply. The strategies have been grouped into the following categories as follows:

Improved Highway Design
Improvement in highway design includes upgrades implemented at specific locations
and changes to the design standards used for future highway improvements.
Strategies to improve highway design include:

e Improved highway geometrics,

e New or upgraded structures,

e New or improved pavements, and

e Modified design standards.

Roadway Facilities for Trucks
In some locations, truck volumes or operational requirements may justify physical
separation of trucks or commercial vehicles from light-duty traffic (automobile). The
following roadway facilities can be considered:

e Dedicated roads for trucks or commercial vehicles,

e Special use lanes for trucks or commercial vehicles,

e Truck climbing lanes, and

e Dedicated truck ramps.

13
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Operational Standards
Operational ~strategies address the management and use of the available
infrastructure. The following can be considered:

e Lane restriction,

e Time-of-day restriction,

e Roadway restrictions or prohibitions,

e Parking restrictions or prohibitions,

e Improvement in intermodal operations,

e Weight restrictions on bridges,

e Congestion pricing.

Intelligent Transportation Systems (ITS)

ITS are systems that use information, communication, sensor, and control
technologies to improve transportation system efficiency and safety. The U.S.
Department of Transport has developed a national ITS programme plan that includes
seven major elements-those most likely to be implemented by public agencies to
enhance highway operations and safety for trucks fall into the categories of
commercial vehicle operations (ITS/CVO) and Advanced Vehicle Control and Safety

Systems (AVCSS).

ITS/CVO elements include information systems, networks, and sensor systems such
as weight-in-motion, technologies such as brake testing equipment, border crossing

systems, and the components of intelligent commercial vehicles (TRB, 2003)

14
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Signing
Two types of signing improvements are particularly relevant to managing increasing
truck traffic.

o Improved warning signs, used to warn drivers of safety hazards; and

e Improved directional or information signs, to help drivers reach a destination

or a location.

Enforcement and Compliance
Enforcement of existing laws and regulations is often viewed as an effective means
of ensuring safety and protecting infrastructure investment. Some of the significant
enforcement challenges include trucks that exceed weight limits and excessively
damage pavements, trucks that fail to meet equipment standards, and drivers that
exceed limitations on hours of operation. Specific improvement strategies include:

e Additional inspection stations,

e Additional truck inspections,

o Electronic screening,

e Enhanced enforcement to remove noncompliant trucks, and

e Enhanced enforcement of operators’ hours.

Investments in Alternative Infrastructure
Three types of alternative infrastructure can be used to reduce the amount of

trucking: (1) waterborne, (2) air freight, and (3) rail (TRB, 2003).

15
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2.6 Management of HGV Traffic across the Swiss Alps

Responding to the growing HGV traffic on transalpine roads, the Swiss Government
has introduced a traffic management system for HGVs following a fire catastrophe in
the St. Gottard tunnel in October, 2001. The Alps form a major barrier to transport
between central and southern Europe. There are only a limited number of motorways

or motorway-standard connections through it.

A HGV capacity management system is part of the measures proposed by the
Transport Ministers of the Alpine countries aiming at a more efficient use of the
existing road infrastructure, at increased road user safety and at reduced traffic
congestion on the bottlenecks that constitute the alpine passes. The components of
the capacity management system are:

e Maintaining minimum distance between HGVs,

e Speed reduction for HGVs on access ramps,

¢ Alternating one-way traffic for HGVs in tunnels,

¢ Route guidance,

e Section control,

e Traffic information including information on combined transport facilities.

Different from the existing HGV traffic management on the major routes, HGVs will
no longer have to queue on the hard shoulder but, HGV Service Centres with waiting
areas will be build on either side of two transalpine routes. The HGV Service Centres
fulfil the following functions:
1. Reception and dispatching HGVs on tunnel routes within the reservation
system,
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2. Parking area for HGVs in case of traffic incidents and other adverse weather
conditions,

3. HGV parking during a night ban,

4. HGV traffic enforcement centre,

5. Sanitary facilities,

6. Garage and repair shop,

7. Fuel filling station,

8. Shopping,

9. Information centre and Lodging.

During regular service (i.e. no incidents on access ramps or in tunnels) the procedure
for HGVs will be as follows:

1. At the HGV Service Centre site, HGVs use a special exit ramp of the
motorway and are directed towards the HGV Service Centre,

2. Arrival at the HGV Service Centre and manual sampling by the traffic police
of HGVs that are sent for safety check to the enforcement centre within the
Traffic Centre. The safety check includes checking for driver condition,
driving hours, vehicle condition, loading and others.

3. HGVs that pass the checks are given special tags to enable then proceed on

the journey.

The stated strategies will improve safety and flexibility of the traffic management,
and also improve the ability of the truck companies to plan the trips well. It wil also

give the traffic management centre better information of the HGV traffic demand.
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2.7 HGVs and Cyclists on Dublin’s Streets
The Dublin City’s Roads and Traffic Department has invited proposals from the
public regarding HGV Management Strategy on the city’s roads. The Dublin Cycling

Campaign (DCC) responded to the invitation and submitted proposals on the subject.

DCC believes that a HGV management strategy for the City is long overdue
considering the number of cyclists’ deaths on the streets, as this should have given
those in authority the spur to bring in more drastic road safety measures even as an
interim measure. The roads and streets infrastructure in Dublin, mostly following
Medieval drovers’ and carters’ lanes, is a fundamentally unsafe place to mix bicycles
with HGVs in traffic, particularly when no limits have been placed on the size of
HGV permitted to operate within the City and no strictures placed on delivery or

access times.

DCC recognised that HGVs are very efficient ‘cyclist killers’. Of course they also
kill pedestrians but pedestrians choose where, how and when they cross a street.
Between 2000 and 2005, a total of 17 cyclists have been killed on Dublin City’s
streets, of which 10 have been killed by collision with a goods vehicle. Nationally, a
total of 72 cyclists were killed on the roads, 30% of which were killed in accidents

involving HGVs.

The main reason for the accidents is that HGV's have been exempted by the EU from
all sorts of design safety features that have been forced on car manufacturers over the
decades to make cars less lethal in impacting with non-motorised traffic. Public

survey has shown that safety, and perception of safety, are the principal factors in the
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decision to cycle or not to cycle. Public transport policy is aiming to achieve a modal
shift away from car commuting to bicycles and buses. The roads must be made safer
and cyclists must have the perception that they are safe when using them. The

presence of HGVs all over the city shatters this notion.

So, in safety hierarchy terms, the City should be trying to ensure that all trucks
should have limited access to the City because they all have been granted a safety-
standard derogation and they are mostly oversized in relation to many marked traffic
lane dimensions in this City that they have to share with cyclists. The DCC advocates
for the following strategies:

e Inner cordon exclusion for all HGVs. All port-related HGV traffic should be
required to use other routes no matter what its origin or final destination.
Capacity and congestion problems on the other routes should be addressed in
other not to create more problems on those routes.

e The issue of effective regulatory agencies’ enforcement of any strategy
should be addressed. In order for the strategy to be effective, it must be
supported by penalties that provide a significant deterrent to non-compliance
together with an effective enforcement regime.

e DCC wishes to see the imposition of vehicle type-specific maximum speed
limit of 30Kph set for all HGVS using the City’s roads. This limit would be
indicated by a decal posted on the tailgate of all HGV's with penalties for non-
adherence to the maximum speed and for not having the decal displayed. This
is required to minimise the lethality of trucks operating under permit in
congested streets. The public benefits by being able to visibly see what the

maximum speed is for HGVs.
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2.8 The Road Transport Management System (RTMS): A Self
Regulatory Initiative in HGV Transport in South Africa
HGVs overloading has been a nemesis in South Africa for decades despite efforts at
more effective law enforcement. Overloading causes accelerated road deterioration
and together with inadequate vehicle maintenance, driver fatigue and poor driver
health, contribute significantly to South Africa’s poor road safety record. In July
2003, the forestry industry embarked on a project to introduce a self-regulation
system, the Load Accreditation Programme (LAP) to address overloading, vehicle
maintenance and driver wellness in the timber transport industry. The long-term
objectives of the scheme are intended to:
e Improve efficiency for scheme members by reducing the impact of
conventional regulatory enforcement,
e Raise levels of compliance for non-accredited operators through more
effective deployment of enforcement resources,
e Reduce accelerated road infrastructure damage caused by overloaded
vehicles,

e Improve road safety.

The successful implementation of LAP in the forestry industry led to a reduction in
overloading by some 40%, and in November 2005, the national steering committee
identified the need to revise the LAP strategy document to include vehicle
maintenance, driver wellness and productivity. This gave birth to the Road Transport
Management System (RTMS). RTMS is an industry-led, voluntary self-regulation
scheme that encourages consignees, consignors and transport operators engaged in

the road logistics value chain to implement a vehicle management system that
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preserves road infrastructure, improves road safety and increases the productivity of
the logistics value chain. The RTMS has standards on:

e Loading,

e Driver Wellness,

e Vehicle Operations and

e Productivity.

Furthermore, the RTMS will offer support for implementation of the following
components:

¢ National standards,

e Auditors,

e Tools (manuals, templates, implementation guidelines),

e Information portals (website, data sharing).

The RTMS strategy identifies the following stakeholders:
Value-Chain

e Consignees, consignors and transport operators,

e Organised business and industry associations,

e Organised labour.

Other Stakeholders
e Government (Department of Transport, etc.),
e Public Sector Institutions,

e Travelling Public.
LiIBRARY
AWAME NKRymay o
NIVERS
SGIENCE aANp TEOHNOI.OIGTV' ”
KUMASI-GHANS

21

MAWUTOR KOFI KEKETSYOR



IMPACT OF HEAVY GOODS VEHICLES ON SAFETY AND TRAFFIC MANAGEMENT IN THE TAMALE METROPOLIS - MSc. THESIS

2.9 Urban Transport Planning and Traffic Management Studies for

Tamale

Introduction

The Department of Urban Roads (DUR) with assistance from BCEOM French
Engineering Consultants and Associated Consultants (ACON) initiated a study, in
2003, on Urban Transport Planning and Traffic Studies for Tamale as part of the
Road Sector Development Programme. The Consultants, in conjunction with
representatives of the DUR, selected 6 key roads links and 15 intersections to
conduct various studies to achieve the objectives of the study. Among other studies,
travel time and delay studies were conducted to identify bottlenecks on the roads by

virtue of high travel times, low travel speeds and long delays.

Identification of Bottlenecks in the Road Network System
Table 2-1 gives a summary of the congestion levels of the roads, including worst

sections and major cause(s) of congestion.

Table 2-1: Comparison of Road Congestion Levels in Tamale’s Transport Corridors
(BCEOM, 2004)

) Study Major (jause(s) of
Rank | Road Name gunctlonal Length Cl Worst Section Length CI Congestion
lass (m)
(Km)
Major Dagomba Rd. Int.-
1 Bolga Road Arterial 2.6 1.8 Rivoli Int. 150 6.2 | Intersection Control
Major Daboya Rd. Int. -
2 Salaga Road Arterial 3.8 14 Zogbele Rd. Int. 250 8.4 | Intersection Control |
Major Daboya Rd. Int. - Intersection
3 Yapei Road Arterial 35 1.2 Zogbele Rd. Int. 250 5.5 | Control/Abuse
Dagomba Minor Bolga Road Int. -
4 Road Arterial 2.2 1.1 Rivoli Link Int. 150 1.5 | Intersection Control |
Kumbungu Rd.
Minor int. - Salaga Rd. Intersection
$ Daboya Road Arterial 28 1.1 Int. 300 2.9 | Control/Abuse
Kumbungu Minor Mobil Link Int. - Intersection
6 Road Arterial 3.7 0.9 ADB Int. 300 3.3 | Control/Abuse

The results of the individual roads are presented in the following subsections:
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Bolga Road

The results of the travel time and delay studies are presented in Table 2-2. The
operational results are based on the worst of the averages of the peak periods and

directions for the entire road.

Table 2-2: Results of Bolga Road Travel Time and Delay Studies (BCEOM, 2004)

Average Total
Road . Length Travel V/C
Link Road Section/Segment (m) Speed I()Seelz))' Ratio CI | LOS
(Km/h) )
Gumbehene Rd. Int. - Baptist Rd.
Int. 290 18.6 s | 02 |3 T
Baptist Rd. Int. - New Sakasaka Rd. 0.2 18 D

Bolga |Int 1060 33.6 41.5 ) '

Road | New Sakasaka Rd. Int. - Dagomba 02 14 D
Rd. Int. 1050 39.8 28.5 ' '
Dagomba Rd. Int. - Rivoli Int. 150 12.6 9.5 0.15 | 6.2 F
Project road 2550 33.7 204 1.8 D

It can be observed from the table that the worst sections on the Bolga Road are
between Gumbehene Link intersection and Baptist Road intersection and Between
Dagomba Road intersection and Rivoli Road intersection. The situation was largely
due to the performance of the controls at the intersections. The major causes of
congestion on the Bolga Road were attributed to intersection controls. The
congestion on the bicycle path was due to sharing with pedestrians as well as the
two-way operations. The quality of operations of NMT was evaluated at the Bolga
Road/Baptist Road intersection. The results of the evaluation indicated a Level of
Service D. The results of the survey revealed that most of the control devises were in

good condition. A few of them however needed replacement.

Salaga Road

The results of the travel time and delay studies are presented in Table 2-3.
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Table 2-3: Results of Salaga Road Travel Time and Delay Studies (BCEOM, 2004)

| st || T e
| Ring Rd. Il - Kukuo Rd. Int. 1200 59.2 43 08 | B
_ Kukuo Rd. Int. - Nim Avenue Int. 250 47.3 12 11 | €
Bolga | Nim Avenue Int. - Zogbele Rd. Int. 1750 434 96 1.2 C
Road | 7ogbele Rd. Int. - Daboya Rd. Int. 250 8.9 9 ga | F
Daboya Rd. Int. - Rivoli Int. 300 143 67 5 F
Project road 3750 a1.1 229 14 | C

It can be observed from the table that the worst section on the Salaga Road is
between Daboya Road intersection and Zogbele Road intersection. The situation is
largely due to the performance of the controls at the intersections. The major causes
of congestion on the Salaga Road can be attributed to intersection controls and road
abuse. Link capacities are adequate. Congestion on the bicycle paths was due to

sharing with pedestrians as well as the two-way operations.
Yapei Road
The results of the travel time and delay studies are presented in Table 2-4.

Table 2-4: Results of Yapei Road Travel Time and Delay Studies (BCEOM, 2004)

Average

Total
Road | po.d Section/Segment Length (m) | 1Y Delay | C1 | LOS
Link Speed
| _mm) | S
St. Mary Voc. Inst.-Ring Rd. If Int. 700 422 39.7 13 ¢
Ve Ring Rd. I Int. - Hurlingham Rd. Int. 1350 489 61.3 10 ¢
et | Hurlingham Rd. Int. - Zogbele Rd. Int 1150 353 853 16 D
| Zogbele Rd. Int. Daboya Rd. Int 250 13.1 61.7 55 F
ject road 3450 442 1897 | 12 ¢

It can be observed from the table that the worst section on the Yapei Road is between
Zogbele Road intersection and Daboya Road intersection. The situation was largely
due to the performance of the controls at the intersections and road abuse by

momrim.ThemajoreaumofeongecﬁonontheYapeiRoadmbeamihnedw
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intersection controls and road abuse. The congestion on the bicycle path was due to

sharing with pedestrians as well as the two-way operations. The quality of operations

of NMT was evaluated at the Yapei Road/Zogbele Road intersection. The results of

the evaluation indicate a critical level of service. The results of the survey revealed

that most of the control devises were in good condition. There were however, no

street lights on the road.

Dagomba Road

The results of the travel time and delay studies are presented in Table 2-5.

Table 2-5: Results of Dagomba Road Travel Time and Delay Studies (BCEOM,

2004)
Average Total
R.oad Road Section/Segment LSgeth Travel Delay | CI | LOS
Link (m) Speed (Sec.)
(Km/h) )
RCC Link Int. — Estate Rd. Int. 390 319 29 1.2 D
Estate Rd. Int. — Nim Avenue Int. 600 33.9 41 1.1 C
Nim Avenue Int. — New Sakasaka 0.9 c
Dagomba | Rd. Int. 550 38.6 30.3 '
Road New Sakasaka Rd. Int. — Rivoli Link 14 D
Int. 500 30 41 '
Rivoli Linkn Int. — Bolga Rd. Int. 150 27.4 13.7 15| D
Project road 2190 36.3 1407 | 11| C

It can be observed that generally the Dagomba Road has acceptable level of service.

Major bottlenecks on the Dagomba Road were at the intersections and the NMT

facilities. NMT facilities were also inadequate. The results of the survey revealed

that most of the control devises were in good condition. There were however, no

street lights on the road.

Daboya Road

The results of the travel time and delay studies are presented in Table 2-6.
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Table 2-6: Results of Daboya Road Travel Time and Delay Studies (BCEOM, 2004)

Average Total
R.oad Road Section/Segment Length Travel Delay | CI | LOS
Link (m) Speed (Sec.)
(Km/h) )
Nyohene Mosque — Nhohene Link
Int. 200 24.4 22.5 19 E
Nyohene Link Int. — Industrial Area
R/A 400 25.9 40.5 17 E
Daboya | Industrial Area R/A —Hurlingham os | B
Road Rd. Int. 1050 53.6 30.5 '
Hurlingham Rd. Int. — Kumbungu 10| ¢
Rd. Int. 850 36.9 51.0 )
Kumbungu Rd. Int. =Salaga Rd. Int. 300 18.3 51.5 2.9 F
Project road 2800 36.1 1770 | 11| C

The worst section on the Daboya Road is between Kumbungu Road intersection and

Salaga Road intersection. The situation was largely due to the performance of the

controls at the intersections and road abuse. Major bottlenecks on the Daboya Road

are the intersections and the NMT facilities. NMT facilities are also inadequate. The

results of the survey revealed that most of the control devises were in good condition.

There were however, no street lights on the road.

Kumbungu Road

The results of the travel time and delay studies are presented in Table 2-7.

Table 2-7: Results of Kumbungu Road Travel Time and Delay Studies

MAWUTOR KOFI KEKETSYOR

Average Total
Road Link | Road Section/Segment L‘("l:lg)th g';fi' Delay | CI | LOS
(Km/h) (Sec.)
UDS Adm. In. — Hill Top R/A 1250 43.3 57.0 0.8 C
Hill Top R/A — ADB Int. 2000 42.5 94.5 0.8 C
Kumbule! | ADB Int. Mobil Link Int. 300 15.2 600 | 33| F
Mibil Link Int. — Daboya Rd. Int. 150 -
Project road 3700 40.9 1925 | 09 C
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It can be seen from the table that the worst section on the Kumbungu Road is
between ADB intersection (Ward I) and Mobil intersection. The situation was largely
due to the performance of the controls at the intersections and road abuse by both
motorists and pedestrians. A major bottleneck on the Kumbungu Road is the
inadequacy of NMT facilities, resulting in unsafe and poor quality of service for
NMT operations. The results of the survey revealed that most of the control devises

were in good condition. There were however, no street lights on the road.

Tamale Centre Parking

Parking Studies

The Consultant carried out field data collection and analysis in the following areas:

e Inventory of on-street and off-street parking facilities, including transport
terminals,

e Accumulation, Duration and Turnover for the parking facilities,

e An assessment of the impact of changing land-use and development of high-
rise structures on parking,

e Origin-destination surveys to determine flows and travel desires for the
improvement of proposed one-way system,

e Specific studies along major public transport routes for the location of lay-

bys.

Recommendations for Parking Management

The recommendations for parking management were informed by the results of the

study and review of a report on the subject by MDC, another consultant.
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Short Term Measures
1. Install ’No Parking/No Standing’> signs along those street segments where
parking, standing or stopping impede smooth traffic flow.
2. Allow on-street parking only on one-way streets.
3. Reserve Lay-bys and designated bus stops for the exclusive use of public
transport.

4. Prohibit parking along 20m from any intersection.

Medium/Long Term Measures
1. Sensitise residents, shoppers and shop owners about the introduction of
parking fees.
2. Provide additional off-street private car parks.
3. Allow on-street parking on one side of roads.

4. Provide off-street bicycle parking facilities.

Education and Enforcement

The Consultant recommended intensive education and strict enforcement of the
traffic rules so as to ensure the full realisation of the proposed tfafﬁc management
measures. All users of the road and transport facilities should receive continuous

relevant training, especially in the areas of safe operations of traffic.

Proposed Traffic Management Improvement Plans

The proposed Traffic Management Plan for all the roads discussed in Section 2.6.1
touched on the following areas:

e Intersection Improvement,
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e Crosswalk Improvement,

e Sidewalk Development and Improvement for Pedestrians,

e Bike Path Development and Improvement,

e NMT Timings Requirements at Signalised Intersections,

e Improvement of Traffic Control Devices and Road Furniture,

e Public Transportation Improvement.

2.10 Identification and Analysis of Accident Blackspots on Urban Road

Networks
Introduction
In August 1999, the Ministry of Transportation, acting through the DUR,
commissioned the BRRI to undertake Consultancy Services for the Identification and

Analysis of Accident Blackspots on the Urban Road Networks in Ghana.

The study involved the identification of ‘blackspots’ in the five major cities of
Ghana, namely Accra, Kumasi, Sekondi-Takoradi, Tema and Tamale and the
analysis of some 100 worst accident locations with the view of establishing the main
causes of accidents and subsequently recommending the appropriate remedial actions

to be taken at each identified location.

Road Accident and Casualty Distribution for Tamale

Table 2-8 presents Road Accident and Casualty Distribution for the period 1996 to
1998. The table revealed that the number of accident cases increased over the three
year period. Out of a total of 210 cases that occurred within the period, 28% occurred

in 1996. 36% each in 1997 and 1998. The table also shows that out of a total of 388
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casualties recorded within the period, 16% were fatal, 40% sustained serious injuries

and 43% sustained slight injuries. The period also witnessed a total of 324 vehicular-

involvements in accidents.

Table 2-8: Road Accident and Casualty Distribution, 1996-1998 (BRRI, 2001)

Accidents Casualties
Year | ol | serious | Siight | PaMa%e | rora | % Of | ciyeq | Seriously | Slightly | g AR
Only Total Injured | Injured | '°® | Total
1996 | 16 12 19 12 59 | 28 | 21 48 50 | 128 | 33 91
1997 | 17 23 12 23 75 | 36 | 20 62 54 | 136 | 35 113
1998 | 19 12 21 24 76 | 36 | 23 46 55 | 124 | 32 120
Total | 52 47 52 59 | 210 | 100 | 64 156 168 | 388 | 100 324

Analysis of Blackspots for Tamale

The analysis identified five top-worst locations in the Tamale Metropolis; three of

which are located on the Bolga Road namely; (Forestry Office Junction to Kanvilli

Road Junction, Sakasaka Shell Station to Catholic Guest House Junction, Catholic

Guest House Junction) and two on the Salaga Road namely; (Waterson Road

Junction and Hospital to Nim Avenue Junction). The results of the analysis for

Tamale have been summarised and presented in Table 2-9. The table revealed that

poor night visibility, excessive speed under prevailing urban conditions, pedestrian

sharing the same roadspace with vehicles were the major circumstances under which

most accidents occurred.

MAWUTOR KOFI KEKETSYOR
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3 METHODOLOGY

3.1 Description of Study Area

The Tamale metropolitan area covers an area of 922 sq Km approximately, 13% of

the Northern Region area. It i

s the third most important metropolis after Accra and

Kumasi with 293,881 inhabitants (year 2000 census).

The outline of Tamale Road Network and

the corridors studied is as shown in Figure

3-1.
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Figure 3-1: Outline of the Road Network in Tamale indicating the corridors studied.

The outline shows four ring-roads,
There are also other roads that connect any

movement from one
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immediate locality to the other without nec

and radial roads that fan out from the city centre.

two ring roads thereby facilitating

essarily using the
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main radial roads. Parts of the first, second and third ring roads have been developed.
The fourth ring road has not been engineered at all as its development still remains a
proposal. Five corridors of the network were selected for the research, and are

described in the following subsections.

Bolga Road

This is a North-South major arterial, covering a length of 2.3 Km. The road is a
paved two-lane dual carriageway facility. It is the main trunk road to the Upper
regions. This makes the road very busy since it also carries international traffic from

countries like Mali, Niger and Burkinafaso.

The road has well defined lanes, sidewalks and bicycle paths. The sidewalks/bicycle
paths are well constructed shared facilities used by pedestrians and bicycles.
Conflicts occur on these facilities due to the interactions between pedestrians and
cyclists. Bicycle traffic is quite heavy and their shared operations create
inconvenience and unsafe conditions for pedestrians. A typical Bolga Road cross-

section is shown in Figure 3-2.

WALKWAY

WALKVAY
| 3000 | 7000 | 2000 | 7000 | 3000

I
P | I | [ |

Figure 3-2: Typical Bolga Road Cross-Section
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Daboya Road
The Daboya Road is an East-West minor arterial, covering of about 0.7 Km. A°
section of this road located in the CBD is a two-lane dual carriage road. The road is

the main trunk road linking Tamale to Daboya.

The road has well defined lanes, sidewalks and bicycle paths. The sidewalks/bicycle
paths are well constructed shared facilities used by pedestrians and bicycles.
Conflicts occur on these facilities due to the interactions between pedestrians and
cyclists. Bicycle traffic is quite heavy and their shared operations create
inconvenience and unsafe conditions for pedestrians. A typical Daboya Road cross-

section is shown in Figure 3-3.

WALKWAY

WALKVAY

| 3000 | 7000 | 2000 | 7000 | 3000 |
I | I i | |

Figure 3-3: Typical Daboya Road Cross-Section

Kumbungu Road
The Kumbungu Road is a minor arterial that runs in a North-West and South-East
directions. The road covers a lenght of 3.1 Km. The road is a paved single carriage

facility and it is the main trunk road linking Tamale and Kumbungu.

The road has no well defined Non Motorised Traffic (NMT) facilities in most areas.
The shoulders, where defined, are used as shared facilities by pedestrians and

cyclists. Conflicts occur on these facilities due to the interactions between

e "L.BRAR!
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pedestrians and cyclists, creating inconvenience and unsafe conditions for
pedestrians. The section of the road near Daboya Road intersection is used as a~
parking space by shop owners, creating operational problems. A typical Kumbungu

Road cross-section is shown in Figure 3-4.

I L

|rl'5001 3500 | 3500 (1500
| | | |

Figure 3-4: Typical Kumbungu Road Cross-Section

Dagomba Road

The Dagomba road is a minor arterial that runs in an East/West and North-
East/South-West directions. The road is a paved two-way single carriageway of 0.6
Km. The road has well defined lanes and sidewalks. The sidewalks are well
constructed shared facilities used by pedestrians and bicycles. A typical Dagomba

Road cross-section is shown in Figure 3-5.

1 E]
m’m——D’// WALKWAY

| 2500 33500 | 3500 | 2500 |
I 1 1 | |

Figure 3-5: Typical Dagomba Road Cross-Section
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Gukpegu Road
The Gukpegu Road is an East-West minor arterial, covering an urban (study) area of
about 1.3 Km. The road has a pedestrian sidewalk, but is most of the time occupied
by hawkers. The roadway space is shared by motorised traffic and cyclists. A typical

Gukpegu Road cross-section is shown in Figure 3-6.

WALKWAY WALKWAY

I 2500 = 3500 I 3500 | 2500 |
| |

Figure 3-6: Typical Gukpegu Road Cross-Section

3.2 Accident Data
Accident data for the study was collected from the files of the Motor Traffic and
Transport Unit (MTTU) of the police service in Tamale, and the BRRI accident

database in Kumasi.

Data retrieved from the police covered the year 2007, and was collected by carefully
studying all Accident Dockets for that year and recording the data on a form
prepared for that purpose. The rest of the data, covering 2005 and 2006, was obtained
from the BRRI by querying the Micro-Computer Accident Analysis Package
(MAAP). Data from the two sources covered the foll;)wing:

o Severity/casualty level,

e Pedestrian involvement,

e Number and type of vehicles involved,

e Time of accident occurrence,
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e Date of accident occurrence,

e Cause or contributing circumstances,
e Location of accident,

e Collision type,

e Accident type (i.e., HGV-related or others).

A sample of the data collection form is attached as Appendix 1.

3.3 Traffic Data

Manual Classified Counts

The survey was conducted on the roads mentioned in Section 3.1 to determine the
traffic volume by the type of the various categories of vehicle in the traffic stream.
The directional counts were conducted at 5 identified locations on the road links at
15 minutes intervals for 12 hours from 6:00am to 6:00pm. The categories of vehicles

that were counted are as shown in Table 3-1.

The Manual Classified Counts Data for the various roads and their summary

including the computation of AADTs can be found in Appendces 2 to 7.

Travel Time and Delay Studies

This survey was conducted on the roads mentioned in Section 3.1 using the Floating
Car Method. In carrying out the survey, a test vehicle was driven such that it
‘floated’ in the traffic stream by following the general traffic flow, i.e. the driver of

the test vehicle overtook as many vehicles as overtook his vehicle.

37
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The distance driven, the location and time the vehicle passed selected checkpoints
were recorded. The survey recorded data on the duration, location and causes of
dehys.Avmgespeedsondwmodswaealsocompmedﬁomtbeduuobuimd.A

sample of the form used for this survey is attached as Appendix 8.

Table 3-1: Vehicle Categorisation (Source: GHA Road Design Guide)

Vehicle Category Description
Light
Cycles
Motor Bikes
Taxis/Cars Taxis, private or hired and saloon or
estate cars.
Pick-Up/Vans el;i:ck-ups, station wagon, vans, jeeps,
Mini buses and generally vehicles
Small Bus with sitting capacity up to] 9
Medium
Medium buses include those with
seating capacity between 19 and 33.
Medium Bus/Mummy Wagons Mammy wagons being special trucks
with wooden bodies for conveying
goods.
Large Bus 34 seater buses and above.
2-axle trucks with single rear wheels
Light Truck or 2-axle trucks less than 10tons with
twin rear wheels.
Heavy
Medium Truck 2-axle trucks with twin rear wheels.
Heavy Truck 3-axle trucks, including tankers.
Semi-Trailer (Light) oie:&tr:{ers with any configuration
Semi-Trailer (Heavy) oSfc:;;lu:nsfcrs with any configuration
Truck Trailer :;.a;‘-g:’d u:;cks with any configuration
These are extra-large trucks with
any configuration of 6-axles. Also
Extra Large Truck & Others includes tractors, bulldozers, graders
' or heavy agricultural or
constructional machinery.
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Stakeholder Consultation

Discussions were held with DUR officials in connection with pertinent traffic
management issues on the roads under study. This was done to complement
observations made on traffic management issues during the Travel Time and Delays

Studies.
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4 ANALYSIS AND DISCUSSION OF RESULTS

4.1 Traffic Composition

Traffic volume by the percentages of the various categories of vehicles in the traffic
stream was determined from the Manual Classified Traffic Volume Counts. Table 4-
1 presents the volume percentages of the various categories of vehicles on the study

roads.

Table 4-1: Percentages of Various Categories of Vehicles on the Selected Roads

Road Name
Vehicle
Group Bolga Road Daboya Road Kumbungu Road | Dagomba Road Gukpegu Road
% of % of % of % of % of
AADT Total AADT Total AADT Total AADT Total AADT Total
Light 39664 95.7 25644 91.7 32659 95.9 29149 98.3 24137 98.2
Medium 982 24 1436 5.1 1307 3.8 387 1.3 361 1.5
Heavy 817 2.0 878 3.1 78 0.2 131 0.4 80 0.3
Total 41463 100.0 27958 100.0 34044 100.0 29667 100.0 24578 100.0

The Bolga Road recorded the highest AADT of 41463 vehicles per day with 2% of it
made up of HGVs. This is understandable considering the fact that it is a major
arterial road which connects two regional capitals and also serves other countries like
Mali, Niger and Burkinafaso that depend on our sea ports for import and export of
goods. The lowest AADT of 24578 vehicles per day was recorded on the Gukpegu

Road with 0.3% of it made up of HGVs. It can also be seen from the table that light

vehicles are predominant on all the roads.

4.2 Traffic Growth Rates

The only recent past traffic data available for comparison and computation of traffic

growth rates are counts undertaken by TDP in July 1996 and by the BRRI in October

2000. From the two reports, it was realised that the only Master Station on the Bolga
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Road as stated in those reports was where a 12 hour count, on the Bolga Road. for
this rescarch was conducted. Data from those reports were therefore utilised for the

estimation of growth rates.

Tables 4-2 and 4-3 respectively show traffic growth rates for the periods 1996 1o
2000 and 2000 to 2008.

Table 4-2: Traffic Growth Rate on the Bolga Road (1996-2000)

24-hr Volume % Annual
. %
Location | TDP Data (B):;R‘l’g'“ Inc Growth
July, 1996 2003 ’ Rate
Bolga
Road 23750 24086 14 0.35

Table 4-3: Traffic Growth Rate on the Bolga Road (2000-2008)

24-hr Volume A o
Location | BRRI Data Current Data | [ o Growth
October, 2000 | March, 2008 Rate
Bolga
Road 24086 30267 25.7 5.88

Annual growth rate of 0.35% was determined for the 1996-2000 period whereas the

2000-2008 period recorded a rate of 5.8%.

4.3 All Accidents Occurrence ’

Table 4-4 presents the overall number of all accident cases in the metropolis over the
smdyperiod.ThembleslwmtbnatadOIZ“wcideuuoocundwilhinthe
paiod.mwcidentcaseshnmsedcominmﬂy with 26% of all accident cases

recorded in 2003, 36% in 2006 and 38% in 2007.
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Table 4-4: Number of All Accident Cases in the Tamale Metropolis

VEAR Fatal Cue:b » Hospitalised Minor Injury Damage Only All Cases
Number Total Number .:: ;'I Number .r .;" Number ;‘ .::' Number ' ? .;"
2005 20 32 18 19 14 30 2 26 73 26
2006 18 29 36 i8 15 32 33 41 102 36
2007 25 40 40 43 18 38 26 3 109 b
TOTAL 63 100 94 100 47 100 80 100 284 100

As can be seen from the table, a total of 63 fatal accidents representing 22% of all
accident cases were recorded over the period. Out of the 63 cases, 32% occurred in

2005, 29% in 2006 and 40% in 2007.

A total of 94 cases, representing 33% of all accident cases, resulted in hospitalisation
of victims. This category of cases is on the rise with 19% of the total occurring in

2005, 38% in 2006 and 43% in 2007.

Cases that resulted in minor injury and property damage only are also on the rise.
Minor injury cases represent the least number of cases, whereas cases resulting in

property damage only are the most represented.

4.4 HGV-Related Accident Characteristics

Table 4-5 presents the number of HGV-related accident cases in the Tamale
Metropolis for the three year period. The data reveals that a total of 76 HGV-related
accident cases were recorded in the metropolis, and this figure represents 26.8% of
all accidents that occurred within the period. The table also shows that there has been

a rapid increase in the number of cases within the period with 21% of the total cases

occurring in 2005, 33% in 2006 and 46% in 2007.

42
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Within the period, a total of 13 cases representing 17% of the total HGV-related

cases resulted in fatalities. The number of fatal cases however remained stable over

the period.

Table 4-5: HGV-Related Accident Cases in the Tamale Metropolis (2005-2007).

VEAR Fatalo/ - Hospitalised Minor Injury Damage Only All Cases
00 % of 0 [y )
Total Total Total Total Total T/oo t(;fl Total T/z) :;fl Total T/(:) tc;fl
2005 4 31 1 7 4 57 7 17 16 21
2006 4 31 5 33 2 29 14 34 25 33
2007 5 38 9 60 1 14 20 49 35 46
TOTAL 13 100 15 100 7 100 41 100 76 100

The table also shows that a total of 15 cases, representing 19.7% of the total HGV-
related cases resulted in hospitalisation of victims. This category of cases however
grew very rapidly from 7% in 2005 to 33% in 2006 and then to 60% in 2007. Cases

that resulted in minor injury declined over the period.

Out of a total of 41 cases that resulted in property damage only, 17% was recorded in

2005, 34% in 2006 and 49% in 2007.

HGV-related accidents more than doubled whereas all accidents increased by 49%

during the period. By proportion of overall accidents, the share of HGV-related

accidents also increased by 45%.

Table 4-6 also shows that HGV-related Kill and Severely Injured (KSI) cases

increased 2.8 times, whereas all KSI increased only by 1.7 times over the period. The

table also shows that the proportion of HGV-related KSI increased from 13% to 22%

over the period.
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Table 4-6: Killed and Severely Injured (KSI) Accident Cases

Year HGV-Related Cases All Cases Proportion: HGV-Related to
All Cases

2005 5 38 013

2006 ? 54 0.17

2007 14 65 0.22

Total 28 157 051

The rise in the number of HGV-related accidents, relative to all accident cases could
be due to the constant growth in the number of HGVs and other categories of
vehicles using the northern corridor of the country’s highway network as discussed

in Section 4.2.

4.5 Casualties from All Accident Cases
The number of casualties recorded from all accident cases over the three year period
is presented in Table 4-7. The table reveals that a total of 377 casualties were

recorded over the period. 21% of this figure was recorded in 2005, 46% in 2006 and

33% in 2007.

Table 4-7: Number of Casualties from All Accident Cases

Fatalities Hospitalisation Injury All Casualties
YEAR % of % of % of % of
Number Total Number Total Number Total Number | Total |
2005 24 26 26 17 28 22 78 21
2006 27 29 68 44 80 62 175 46
2007 42 45 60 39 22 17 124 33
TOTAL 93 100 154 100 130 100 377 100

Table 4-7 also reveals that a total of 93 people died from all accidents that occurred

within the analysis period, and this figure represents 24.7% of all casualties

006, fatalities remained more or less stable but witnessed a

produced. From 2005 to 2

rapid increase in 2007.
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The period also witnessed a total of 154 people being hospitalised as a result of their
involvement in accidents, and this figure represents 40.8% of all casualties recorded.

As can be seen from Table 4-7, the year 2006 produced the highest proportion of

people hospitalised due to their involvement in accidents.

A total of 130 people also sustained various degrees of injury within the analysis

period. This figure represents 34.5% of all casualties.

4.6 HGV-Related Accident Casualties

The number of casualties from HGV-related accident cases for the period is
presented in Table 4-8. A total of 105 casualties resulted from HGV-related accident
cases within the period, and this figure represents 27.9% of all casualties. The year
2006 recorded the highest proportion of casualties of 44%, consistent with what was

observed with casualties from all accidents. The figures in 2005 and 2007 are

virtually the same.

Table 4-8: Number of Casualties from HGV-Related Accidents

Fatalities Hospitalisation Injury All Casualties
0, 0, 0,
YEAR Total ,‘;{; t(;t; Total T/:) t(:; Total ,14:) t(:; Total 1{; t(::;
2005 5 21 10 v 15 42 30 29
2006 8 33 18 40 20 56 46 44
2007 11 46 17 38 1 3 29 28
TOTAL 24 100 45 100 36 100 105 100

Table 4-8 also reveals that a total of 24 people died from HGV-related accidents

within the period. This figure represents 22.9% of all casualties that resulted from

HGV-related accidents. Fatalities recorded in 2005 and 2006 more or less remained

stable. The year 2007 however witnessed a rapid rise in fatalities over the previous
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years. This observation is consistent with what was observed with fatalities that

resulted from all accident cases.

Table 4-8 also reveals that a total of 45 people were hospitalised as a result of their
involvement in HGV-related accidents. The year 2006 recorded the highest
proportion of people that were hospitalised as a result of their involvement in HGV-
related accidents, consistent with the observation made on victims that were
hospitalised due to their involvement in all accidents.

The period also witnessed a total of 36 people sustaining various degrees of injury as
a result of their involvement in HGV-related accidents. The figure represents 34.3%
of all casualties that resulted from HGV-related casualties. As can be seen from the
table, the year 2006 recorded the highest proportion of people that sustained various
degrees of injury. This observation is also consistent with what was observed with

people that sustained injuries from all accident cases.

Table 4-9 shows KSI casualties, and the proportion of fatalities to both HGV-related

and all casualties

Table 4-9: KSI Casualties, and Proportion of Fatalities to All Casualties

HGV-Related All Accidents (KSI) Casualties
. All ., - All . ]
v | s | o | "I | P | comtes| VN | s | i
2005 5 30 17% 24 78 31% 15 50
2006 8 46 17% 27 175 15% 26 95
2007 11 29 38% 42 124 34% I B 102
Total 24 10s | 72% | 93 377 80% | 69 | 247
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KSI casualties from all accidents and HGV-related cases increased by similar
magnitude (almost two-fold). When compared to the pattern of change in accidents.
the data would suggest an increased likelihood of KSI with each HGV-related
accident. The table also revealed that the proportion of deaths from HGV-related

casualties more than doubled over the period.

4.7 Vehicular Involvement in Accident Cases

A total of 525 vehicles were involved in all accidents within the three year period, as

shown in Table 4-10.

Table 4-10: Vehicular Involvement in All Accident Cases

Year Number (yz/:lt;i{;);sl T:t‘z:gt;r j Veh/Accident
2005 127 24 73 | 1.7 |
2006 174 33 102 1.7 |
2007 224 43 109 2
Total 525 100 84 | 18

Out of this total, 24% was recorded in 2005. 33% in 2006 and 43% in 2007. The

table also shows that on the average, 2 vehicles were involved in each accident case.

4.8 Vehicular Involvement in HGV-Related Accidents
The number of vehicles involved in HGV-related accidents over the analysis period

is presented in Table 4-11.
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Table 4-11: Vehicular Involvement in HGV-Related Accident Cases

Year Number % of Total | Number of . |
Vehicles Accidents Veh/Accident

2005 12 20 16 075 |

2006 17 28 25 0.68

2007 31 52 35 0.88

Total 60 100 76 | 079 |

Table 4-11 reveals that a total of 60 vehicles were involved in HGV-related accidents
over the period, and the figure represents 11.4% of all vehicular involvement in
accidents over the period. There was a steady rise in the number of vehicles involved
from the year 2005 to 2006. There was however a rapid rise in the 2007 figure over
that of the previous years’. The table also revealed that on the average 1 HGV was

involved in each HGV-related accident case.

4.9 Other Road-Users in HGV-Related Accidents
Table 4-12 compares the categories of road-users involved in HGV-related accidents

over the three year period.

Table 4-12: Comparison of Road Users in HGV-Related Accidents
]

Pedestrians Bicyclists Motor Cyclists Other Vehicles | Total of Road Users
YEAR % of % of % of % of W »"(o of
Number Total Number Total Number Total Number Total A\umbcLﬂﬁAl‘(Lal_ )

2005 1 25 1 13 2 13 10 22 14 19
2006 0 0 1 13 3 20 14 31 18 25
67 7 47 56

2007 3| s | e s e L 2T L2 w0 | %
TOTAL 4 100 8 100 15 100 45 100 72 1 100
- - .

The table reveals that out of a total of 72 road-users involved in HGV-related

accidents. 4 of them were pedestrians, and the figure represents 6% of total road user

involvement. The table also shows that the year 2005 recorded only 1 pedestrian
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©  involvement representing 25% of a total of 4. The figure however tripled in 2007, an

3 indication of a deteriorated situation. Year 2006 did not record any pedestrian

’

accidents involving HGVs.

The involvement of bicycle riders remained stable at 13% from 2005 to 2006 but
went up very sharply in 2007 to 75%. In all a total of 8 bicycle riders were involved
in HGV-related accidents within the period and this figure represents 11% of total

road-user involvement.

Within the period, 15 Motor Cyclists were also involved in HGV-related accidents.
The figure represents 21% of total road-user involvement. The number remained
more or less stable in 2005 and 2006, but tripled in 2006. This is also an indication of

a deteriorated situation.

Bicycles and motorcycles are the most preferred means of transport in the
metropolis. This is explained by the fact that they are relatively cheap. and that
majority of the people in the metropolis, (who are peasant farmers) find them more
convenient for making short distance trips. The terrain is also generally flat, and this

makes the use of bicycles convenient. The evidence is shown in the results of the

Manual Classified Counts as detailed in Table 7 of the Appendix.

4.10 Hourly Variation in Accident Occurrence

Figure 4-1 shows the variation with time of all accidents recorded in the metropolis

over the analysis period.
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Figure 4-1: Hourly Variation in All Accidents Occurrence

The figure shows that accidents remained stable between midnight and 06 hours, and
then increased gradually to a little over 4% at 10 hours. The highest proportion of
accidents was recorded between the hours of 10 and 11, and then dropped to a value
of 3% between the hours of 11 and 12 hours. From 13 hours to 22 hours, the number
of accidents remained more or less stable. A value of 4% was recorded between 23

and 24 hours.

4.11 Hourly Variation in HGV-Related Accidents

The hourly variation in HGV-related accidents is illustrated in Figure 4-2.
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Figure 4-2: Hourly Variation in HGV-Related Accident Occurrence
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The figure shows that accidents remained more or less stable between midnight and
06 hours, and then increased rapidly to a peak value of 8% between the hours of 9
and 10 hours. The hours between 11 and 12 however registered a value of 4%, a drop
of 4% from the peak value. The number remained more or less stable from 13 hours

to 22 hours. A value of 4% was recorded between 23 and 24 hours.

This pattern closely follows that observed with the hourly variation in all accidents in

Figure 4-1.

4.12 Location of All Accidents

Table 4-13 shows the location of all accidents that occurred within the period under

review.

Table 4-13: Location of All Accident Cases

Location Type Total % of Total
Not at Junction 170 60
Crossroads 30 11
T/Junction 64 23
Roundabout 12 4

Other 8 3

Total 284 100

The table reveals that majority of the accidents occurred on link sections other than

at intersections. Out of the total number of accidents, 60% occurred on link sections.

T-junctions and crossroads recorded 23% and 11% respectively. Roundabouts and

other locations recorded 4% and 3% respectively.
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4.13 Location of HGV-Related Accidents

As shown in Table 4-14, 46 HGV-related accidents representing 61% of the total
occurred on link sections over the period. T-junctions and crossroads recorded 24%

and 9% respectively. Roundabouts and other locations recorded 3% each.

These observed characteristics are not so different from the case of All Accidents.

Table 4-14: Location of HGV-Related Accidents

Location Type Total % of Total
Not at Junction 46 61
Crossroads 7 9
T/Junction 18 24
Roundabout 2 3
Other 2 3
Total 76 100

Table 4-15 also shows the distribution of HGV-related accidents on the selected

roads mentioned in section 3.2.

Table 4-15: Distribution of HGV-Related Accidents on Selected Roads
o]

Road Name Bolga | Daboya Kumbungu | Dagomba Gukpegu Others Total

Road Road Road Road Road i
No. of Accidents 30 9 7 4 4 22 76

0% 12% 9% 5% 5% 29% 100%

% of Total (A) 40% ’ ° °

41463 | 27958 34044 29667 24578
AADT : | I _
% of HGVs (B) 2% 3% 0.20% 0.40% | 0.30% N

/_—///_,__’_ I

A=B 20 4 45 D TS R A

The table reveals that majority of HGV-related accidents occurred on the Bolga

hows that out of the 76 HGV-related accidents that occurred in the
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Metropolis over the period, 40% were recorded on the Bolga Road. Other roads not
selected for this research accounted for 29% of total accidents. Daboya and
Kumbungu Roads accounted for 12% and 9% respectively. Dagomba and Gukpegu
Roads recorded 5% each. The ratio of percentage of HGV-related accidents to
percentage of HGV traffic indicates that the Kumbungu and the Bolga Roads are
most prone to HGV-related accidents. This could be due to the inadequate non-
motorised traffic facilities along the roads which forces non-motorised traffic onto

the main carriageway thereby creating conflicts between motorised and non-

motorised traffic.

4.14 All Accidents Collision Type

Rear End collisions have been found to be prevalent in the Metropolis as illustrated
in Table 4-16. A total of 91 cases, representing 32% of total accidents were recorded

over the period.

Table 4-16: All Accidents Collision Type

—
Collision Type Total % of Total
Head On 5 :
Rear End ol 32
Right Angle 52 18

14
Side Swipe 4l
5
Ran Off Road 15
. . 2 1
Hit Object On Road
. . 15 5
Hit Object Off Road
1
Hit Parked Vehicle 2
. 50 18
Hit Pedestrian
2 1
Animal
11 4
LostContol ___ f ]
Ll‘otal 284 100

W
W
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Right Angle collision and Hit Pedestrian accidents also recorded a value of 18%
each. The table also shows that Ran Off Road, Hit Object On Road and Hit Object

Off Road, together constitute 11% of all collision types.

4.15 HGV-Related Collision Type

The type of collision and their percentages with respect to the total number of
accidents are not so different from what was observed with All Accidents as shown

in Table 4-17.

Table 4-17: HGV-Related Collision Type

Collision Type Total % of Total
Head On 2 3
Rear End 27 36
Right Angle 6 8
Side Swipe 11 14
Ran Off Road 8 Il
Hit Object Off Road /i 9
Hit Pedestrian 4 5
Animal 1 1
Lost Control 10 13

Total 76 100

Rear End collisions are prevalent with a value of 27 cases representing 36% of the

total recorded over the period. Ran Off Road and Hit Object Off Road together

constitute 20% of all collision types. By comparison, the share of this accident type

in all accidents is only 6%.
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4.16 Accident Causation Factors

A total of 23 possible accident contributing factors have been provided at the back of
the accident record book to guide Police Officers who fill these records. Figure 4-3

illustrates the distribution HGV-related accident causation factors in the Metropolis.

Legens
1-Excessive Speea
35 2- Driver Inattention
"‘ 3- Drwer C arelesness
4 7- Recklesshess or negligence of driver

8- Overaoding
© - Mechanical D efects
22 - Redklesshess or negligence caused by pedaloyolki

30 S

% of Total Accidents

Accident Causative Factors Code

Figure 4-3: HGV-Related Accident Causative Factors.

It is seen from the figure that driver inattention, driver carelessness and recklessness
denoted by accident causation factor codes 2,3 and 7 respectively, were the major

causes of HGV-related accidents in the metropolis. The above situation is the same

for all accidents.

4.17 Congestion Assessment

Congestion is one of the challenges posed to traffic management as a result of the

presence of HGVs. An assessment was therefore carried out to determine if there
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exists any level of congestion on the roads mentioned in Section 3.1 as a result of the

presence of HGVs.

The criteria for the assessment of level-of-service (LOS)/congestion are presented in

Table 4-18

Tgble 4-18: LOS/Congestion Assessment Criteria for Urban Roads (Source:
Highway Capacity Manual, 2000)

Speed LOS
<20 Km/hr E,F (Congestion Situation)
20-30Km/hr C,D
>30Km/hr AB

Average speeds were determined from the Travel Time and Delay Studies and
plotted against distance to produce Speed Profiles along the roads. A typical Speed

Profile on the Kumbungu/Market Circle Road is illustrated in Figure 4-4.

oo - z E
E 0 z |
E _ Lo e
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S a0 - - ;
@ ' '
- : :
oD JS E—— ,,“, et 2
50 - z e
20
) : : f S
1 E : ‘ £ 5
-,_——51"—";—’( . T ¥ T . T — T t T
0 500 1000 1500 g 2000 a 2500 3000
g E Distance (m)
&
Figure 4-4: Typical Speed Profile on the KumbunguwMarket Circle Road.
56

MAWUTOR KOFI KEKETSYOR



IMPACT OF HEAVY GOODS VEHICLES ON SAFETY AND TRAFFIC MANAGEMENT IN THE TAMALE METROPOLIS — MSc. THESIS

It can be seen from Figure 4-4 that LOS E, F prevails on the section of road between

Bonzali Junction and Market Circle Road, and on the section along Ghana Telecom .-

offices.

According to the Travel Time and Delay Studies, a back-flow of vehicles is created
on the Kumbungu road because of difficulty of getting parking spaces for vehicles
entering the Savelugu Terminal. This condition coupled with slow-moving light
trucks creates the congestion situation observed on the Bonzali-Market Circle

section of the road.

On the stretch of road along GT offices, the situation is due to a bottleneck created
by vehicles that occasionally park to offload goods in violation of the Metropolitan
Authority’s regulation on on-street parking. The remaining sections of the road

operate at LOS A,B.

The AADT on the road is 34044 veh/day, with 0.2% of it made up of HGVs.

As illustrated in Figure 4-5 to 4-8, all sections of the rest of the roads operate above

LOS E/F, notwithstanding the percentages of HGVs on them.
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Figure 4-5: Typical Speed Profile on the Bolga-Salaga Road.
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4.18 Traffic Management Issues on Selected Roads

The outcome of discussions held with DUR officials, and observations made in

connection with pertinent traffic management issues are discussed in the following

paragraphs.

Bolga Road

The section of road between Forestry Offices Junction and Kanvilli Road Junction is
located at the outskirts of Tamale. There are no street lights along this section of
road. and this makes visibility poor at night. Vehicles stop on the road to pick
passengers since there are no lay-bys along the road. Broken-down HGVs are left on

the road for long periods, and this affects sight distance.

The section of road between Sakasaka Shell Station and Catholic Guest House
Junction generally records high speeds. Taxis usually stop on main carriageway to
pick or drop passengers. There are no lay-byes on section of road towards Bolga.

Any broken-down HGV's on this section are also abandoned for long periods with the

resultant reduction in sight distance.

The section between Gumbehini Road and Catholic Guest House Junction also

records high speeds. The section has a high median kerb which makes pedestrian

crossing somehow difficult.

There are no exclusive left turning lanes on the section between Waterson Road

Junction and Liberation Road Junction. Speeds are generally high on the road, and

there are also no marked pedestrian crossings. Taxi drivers stop on the main
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carriageway to pick or drop passengers since there are no lay-bys provided along the
road. There is a taxi rank located along the road, and this creates some conflicts

between traffic on the main road and those trying to enter it.

Another observation is that conflicts occur on the bicycle paths due to sharing with

pedestrians as well as the two-way operations.

Kumbungu Road

Speeds are generally high on the section of road between Choggu Roundabout and
Bonzalli Junction. There are no lay-bys along this road, and as a result vehicles
(especially light trucks) park on the main carriageway. This behaviour creates
bottlenecks at those locations. The NMT facilities are woefully inadequate, resulting

in unsafe and poor quality of service for NMT operations.

Daboya Road

There is the Aboabo Market located along this road, and this attracts a lot of
pedestrian activities at this location. There is a high median kerb which makes
pedestrian crossing difficult. HGVs occasionally park along the road, and this creates
some bottlenecks and also reduces sight distance at those locations. The problem is

compounded if vehicles from a Filling Station, also located along the road, try to

enter the main road. NMT facilities are also inadequate.

Gukpegu Road

Parking by light category of vehicies along this road is common. The existing

walkways are occupied by hawkers, so pedestrians have to share the roadway space
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with vehicles. There are no lay-bys along the road as taxis stop on the main roadway

to pick and drop passengers. This behaviour creates bottlenecks temporarily at those

locations.

Dagomba Road

Light category of vehicles occasionally park in front of Nasant Ventures to offload
goods. This creates bottlenecks at this location. There are also no lay-bys along the
road as taxis stop on the main roadway to pick and drop passengers. NMT facilities

are also inadequate.
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S5 CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

The following characteristics of HGV-related accidents have been established:

1. HGV-related accidents have an increased likelihood of producing Kill and
Severely Injured casualties.

2. Majority of HGV-related accidents occurred between the hours of 10 and 21

3. HGV-related accidents occurred mostly on link sections of roads rather than
at intersections.

4. The Bolga and the Kumbungu Roads are the most prone to HGV-related
accidents because of the conflict between motorised and non-motorised
traffic.

5 HGV-related accidents are mostly caused by driver inattention, driver

carelessness and driver recklessness.

It has also been established that HGVs are prone to Rear-End and Ran-Off Road

types of collision.

Another disclosure is that congestion occurs on the Kumbungu Road between the
Bonzali Junction and the Market Circle Road due to a backflow, onto the Kumbungu
Road, of vehicles entering the Savelugu Terminal. The situation is compounded by
slow-moving trucks and inadequate NMT facilities which together creates conflicts

on this section of the road. The section of road along GT offices also experiences

some level of congestion. Generally along all the study roads, NMT facilities are

inadequate.
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The study also revealed that any broken-down HGV is left unattended to for long

periods, and the situation results in bottlenecks at those locations. There is also the .

resultant reduction in sight distance.

5.2 Recommendations

The results of the analysis show that HGV-related accidents witnessed a rapid
increase within the period under review. The occurrence of all accidents also rose
consistently over the period. This observation is an indication of lack of safety on the
roads in the metropolis. It is also an indication that the road safety situation for the

period was becoming worse for the travelling public.

It is therefore recommended that the remaining sections of the Second Ring Road be
developed to the required standard to accommodate HGV's so that HGV's destined for
Bolga and beyond would no longer go through the city centre. In addition, the
Metropolitan Authorities in collaboration with the Department of Urban Roads, and
Goods Supply Companies should set up a bulk-breaking terminal along the Ring

Road so that goods destined for Tamale can be delivered to the city centre by smaller

vehicles.

The DUR should also ensure that the provision of NMT facilities are incorporated
into all future road development projects since NMT are the predominant and the

preferred means of transport in the Metropolis. It is also recommended that the

MTTU of the Police Service steps up the enforcement of road traffic regulations, and

specifically additional truck inspections to prevent accidents on the roads.
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Appendix 8: Travel Time and Delay Studies Form
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