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OVERVIEW OF THE EVENT
The Africa-UK Engineering for Development Partnership' con-
tinued their quest to build and sustain engineering capacity in
Africa with their second workshop, held in Arusha, Tanzania,
during the last week of November 2010.

‘Connectivity’ is at the core of the Partnership’s goals, and
perhaps no subject emphasises the importance of connectivity
more than rural access. Without adequate infrastructure, rural

areas cannot ‘connect’ with markets and benefit from economic
development. However, in recent years infrastructure has come
to be associated with large civil engineering projects, with the
result that little attention has been given to pro-poor bread-
and-butter projects that make a real difference to people’s lives,
such as proper, well-maintained roads. The challenge for the
engineering community is to convey this to decision-makers,
particularly in the international development community.
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Rural transport and development (to be addressed in
training workshops) was listed as one of the main priorities by
the AEF signatory countries early last year during the launch
of the Partnership at the SAICE Engineering Planet Future
Indaba. In order to deliver world-class training material to
transport engineers from all over Africa, the Royal Academy
of Engineering, Engineers Against Poverty, the Institution of
Civil Engineers, SAICE and the AEF partnered with the UK
Department for International Development (DfID) and the
African Community Access Programme (AFCAP), a DfID-
funded initiative, to support knowledge exchange, training and
research to improve access to rural communities in Africa.

The workshop was hosted by the AEF signatory Engineering
Institution of Tanzania, who has in turn developed strong links
with the ministries of roads and public works in several African
countries — these relationships assisted in ensuring a strong
and influential audience at the workshop.

On the last day of the workshop the delegates were treated
to the Anti-Corruption Play, as presented by the SAICE Young
Members Panel (YMP). This dramatisation of Ethicana, Ethics &
Corruption within Engineering Professions enabled the team to
convey the message that corruption within the engineering in-
dustry is not acceptable, thereby raising awareness and opening
up discussion of potential solutions.

The YMP team was fully sponsored by Autodesk South
Africa, enabling them to attend the workshop and take the Anti-
Corruption Play into Africa.

As part of its International Capacity Building Programme,
the Africa—UK Partnership is currently in the process of under-

0) Delegates attending the workshop in Arusha, Tanzania. The
representatives of the SAICE Young Members Panel (wearing red T-shirts)
were sponsored by Autodesk — Marius Esterhuyze, second row left,
sitting, with the blue shirt, represented Autodesk at the workshop

@) Delegates registering for the workshop. Geoff Fishbourne,

second from left, represented co-sponsor AFCAP at the workshop

o

taking a series of surveys to assess capacity building needs for the
engineering profession in Africa. The objectives are:
W To build an evidence base that can be used to identify priori-
ties for capacity building.
W To provide baseline data against which the Partnership can
measure its future success.
The survey consists of two parts: one aimed at engineers working
in Africa, and the other for decision-makers who engage with
them. The Partnership project officer, Lorraine de Ronde, based
at SAICE National Office, is currently gearing up to distribute
the survey as widely as possible. She will also collate the results.
If you wish to participate in this survey please contact Lorraine.
Structured interviews will also be undertaken alongside the
survey to provide more detailed qualitative data from key stake-
holders.

On behalf of the Africa-UK Partnership we would like to
thank our partner sponsors for their technical and financial
support during the Rural Transport and Development Training
Workshop in Arusha, and we look forward to continuing the
quest to create a sustainable future for all in Africa.

FROM THE WORKSHOP

Economics of rural roads and rural road transport

There is a strong case for investments in rural roads and rural
road transport in Africa. Social and economic development and
attainment of the Millennium Development Goals depend on
reliable access to rural areas and mobility of the rural population.
A competitive transport service supports agricultural marketing,
providing access to urban and international markets. The price
and availability of transport affects the nature, quality and acces-
sibility of social facilities such as schools, clinics, hospitals, and
water supply.

Within the village, transport activities for collecting water,
firewood and going to the farm consume significant labour time
and effort. In many countries this burden is carried mainly by
women and children.
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Oxford University carried out a study in six villages
(354 households) in south and central Ethiopia
between 1989 and 1994. The study found that the
presence or absence of a road was a major factor
in reducing poverty. Food consumption rose by
8% per year in this time and poverty declined in
all but one village. Over 50% of the change was
attributed to road infrastructure and location

Poor transport services in rural areas are a visible mani-
festation of poverty. Rural transport is characterised by high
personal effort, long-distance trip-making, low goods move-
ment, limited modal choice, high transport costs, poor service
frequency, and unsafe transport. This is due to low density of
demand, poor infrastructure funding and weak institutional
structures. Transport costs are high in Africa compared with
other parts of the world.

Rural areas are poor and have a very low tax base. Traffic
volumes are low, hence maintenance costs per vehicle kilometre
are high. If Road Funds are the key source of finance for road
maintenance, cross subsidies from main and urban road traffic
are inevitably required.

Road investments on their own may not be enough to en-
sure mobility for rural communities. A conducive environment
is needed to support the development of transport services
operating on the road networks. Government policies on rural
transport need to recognise the importance of all transport
modes, including the needs of pedestrians, cyclists and other
non-motorised transport.

In Africa there is a lesser use of intermediate means of trans-
port (IMTs) than in parts of Asia. IMTs include bicycles, motor-
bikes, carts, carrying poles, tractors and animal transport. Most
IMTs are introduced and sustained by the commercial sector
with little external help. Some government/donor initiatives have

9) Multi-tasking in rural Africa
Q) The road environment
9) All roads have a design life

introduced IMTs to rural populations, but with mixed results.
Initiatives have generally taken the form of demonstration ex-
amples with associated credit and training. Critical factors are:
a) the need for a sufficiently large number of adoptions to secure
wider acceptance and viable repair and maintenance, and b) the
ability of the user to earn a cash income from the IMT.

The planning and prioritisation of rural roads

The objective of economic analysis of rural roads is to estab-
lish the following: Is the road investment justified? Are the
benefits of the project greater than the costs? Which is the
best investment if there are mutually exclusive alternatives? If
funds are limited, how should different schemes be ranked?
When should the road be built? What standards should be
applied? Are complementary investments required to make
the project viable?

There are a number of tools that can be used to prioritise
road investments. These tools consider the direct costs of
road investments, as well as primary and secondary effects.
They include the consumer surplus approach, the producer
surplus approach, indices and ranking, and community priori-
ties.

Transport User-Cost Analysis is the most versatile and most
frequently used method of road planning. This method in-
volves a comparison between costs and benefits. Costs include
management, manpower, machinery, materials, land acquisi-
tion, and environmental mitigation. Primary effects (benefits)
include: reduced vehicle operating costs, reduced journey
times, changes in road maintenance costs, changes in accident
rates, increased travel, environmental effects, and changes in
the value of goods moved. Secondary effects include changes
in agricultural and industrial output and services, changes in
consumer behaviour, and changes in land values.

Community Priorities are an important part of rural access
road appraisal. Communities are asked to rank the invest-
ments they prefer, both within the road sector or between
roads and other investments. The participation of the com-
munity at an early stage in the project has benefits for later
implementation. Communities often have important local
knowledge that is not apparent to outsiders. A disadvantage is
that the prioritisation process can be dominated by sectional
interest groups.

ROAD SAFETY
REGIME

CONSTRUCTION |
MATERIALS
Appropriate
Designs and CONSTRUCTION |
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Specifications
MAINTENANCE
REGIME
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AXLE LOADS
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Research in Africa has shown that high economic returns
are derived from investments in basic access for communities.
In many cases basic access can be achieved at relatively low
cost through a spot improvement approach. Speed of travel is
less important for rural communities than the guarantee of
arriving safely at their destination. A minimum investment
approach often gives the best economic results.

At higher traffic levels there are benefits from providing
a sealed road surface rather than traditional gravel roads.
Research in Zimbabwe showed that sealing of rural roads
could be economically justified at traffic levels as low as 40
vehicles per day, though it was noted that Zimbabwe has a dry
climate, poor availability of good surfacing gravels, and (at the
time) low construction costs.

Principles for the design of low volume rural roads

By definition, Low Volume Roads (LVRs) carry less than 150-
200 motor vehicles per day with up to 6 tonne axle loads, and
less than about 250 000 equivalent standard axles over the
design life.

The performance and design of LVRs are not wholly gov-
erned by the traditional design factors of traffic and sub-grade
(natural ground) strength. Pavement selection and design
must take into account a much wider range of factors known
collectively as the Road Environment.

Rural Roads should be Task Based, i.e. they should suit the
road function and its traffic. Rural roads should be compatible
with the provincial engineers who design them, the contrac-
tors who construct them, the agencies that maintain them,
and the construction materials that are available locally. The
construction of roads should not exhaust provincial and dis-
trict budgets or place excessive maintenance burdens on local
communities.

All road pavements have a design life. Sealed pavements
normally have a design life of 10-12 years or more. The design
life of gravel roads is variable and is dependent on the man-
agement of the road.

Alternative design options for roads should be compared
using Whole Life Costing. This is a process of assessing all
costs associated with a road investment over its intended life-
time, which include construction, maintenance, and vehicle
operating costs. The residual value of the asset at the end of

the assessment period is also taken into account. A discount
rate is usually applied to future costs and benefits.

Most rural roads have a standard design along their entire
length. However, significant cost savings can be achieved
by reducing the design level, where possible, in response to
changes in the road environment. Environmentally Optimised
Design provides a spectrum of solutions for improving or
creating low volume rural access, from dealing with individual
critical areas on a road link to providing a total whole rural
link design. Spot Improvements involve the improvement of
identified road sections deemed to be at high risk of failure,
and allow the appropriate application of limited resources.

A good Road Drainage System is vital to the successful
operation of a road. A good road drainage system must convey
rainwater away from the carriageway, control the level of the
water table, intercept surface water flowing towards the road,
and convey water across the line of the road where necessary.
The basic costs of protecting a road from the effects of water
are largely independent of traffic. For LVRs, the cost of the
drainage system can comprise a large proportion of the cost of
the road.

For a correctly constructed pavement carrying low levels
of traffic, there is a low risk of pavement failure being induced
by traffic. Deterioration is controlled mainly by environ-
mental factors.

(lassification and geometric design of low volume roads
The Classification of low volume roads should comprise a logical
grouping of roads based on task or function. The system should
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ASSOCIATION OF ARBITRATORS
(SOUTHERN AFRICA)

The following courses are now being offered to
Members of the Association and those wishing to
apply for membership.

e Certificate Course in Arbitration
e Fellowship Admission
e Specialisation Construction Law

Registration:
Certificate Courses : 1 February 2011
Fellowship Courses : 22 February 2011
Specialisation in Construction Law :
22 February 2011

For further information, kindly contact the Association at:
PO Box 653141, Benmore 2010,
3" Floor, Sandown House,
Norwich Close, (off 5" Street), Sandown
Tel: (011) 884-9164/5 Fax: (011) 884-9167
Email:arbsadmin@icon.co.za
Website: www.arbitrators.co.za




allow each group to be treated in a similar way regarding engi-
neering design, construction and maintenance.

A Standard is a specific nationwide level of service that should
be achieved at all times and ensures consistency across the
country. Road users know what to expect and drivers are not
surprised by unexpected changes. For each road classification
the standard is the minimum level of service that is considered
acceptable. Higher standards can be selected if required , but not
lower standards, except in mountainous terrain.

GeometricDesign is the process whereby the layout of the road is
designed to meet the needs of the road users. The geometric design
must be economical and provide a minimum acceptable level of
safety. Geometric standards are affected by terrain, traffic and land
use. In hilly and mountainous terrain it is more expensive to build
roads to the same standards than in flat terrain. The largest vehicle
that is expected to use the road regularly determines the overall
width of the running surface. A road carriageway or its shoulders
might be widened through a village to cater for pedestrians.

Design Speed is normally defined as the maximum safe speed
that can be maintained over a specified section of road when
conditions are such that the design features of the road govern
the speed. The concept of design speed allows the key elements
of geometric design to be selected for each standard of road in a

@ Condition of trunk and regional roads in Tanzania
since the establishment of the Road Fund

0) Condition of district roads in Tanzania with
allocations from the Road Fund

Table 1 Typical road classification system

AADT of Width of running
4-wheeled surface
vehicles ()]
6,0
RR 1 200 to 500
6,0
5,0
RR 2 100 to 200
5,0
3,5
RR3 30to 100
3,5
3,0
RR 4 51030
3,0

® > ™ > W > W >

consistent and logical way. These include sight distances required
for safe stopping (on curves and crests), maximum horizontal
curvature and appropriate cross-fall.

Experience has shown that adopting design standards from
developed countries does not necessarily result in acceptable
levels of safety on LVRs. Roads in developing countries carry
a different mix of traffic, including relatively old, slow-moving
and overloaded vehicles, a large number of pedestrians, bicycles,
animal-drawn carts and motorcycles. Traffic speeds should be
reduced in these mixed traffic environments, rather than aiming
for higher design speeds, as is the case for major roads.

Design of pavements and surfacings for low volume roads

The purpose of road design is to allow the road to perform a task
in a defined environment and within an affordable budget. ‘Over-
design’ and ‘under-design’ of roads should both be avoided.

A road pavement has both functional and structural require-
ments. It should serve traffic safely, comfortably and efficiently
at reasonable cost. It is also a load-bearing structure that is re-
quired to perform under the prevailing traffic and environmental
conditions with minimum maintenance.

The selection of the pavement type and surfacing should
follow a two-phase approach:

W Phase I: identification of appropriate pavement and surfacing
types compatible with the road environment.

M Phase II: detailed design of the selected pavement components
(layer thicknesses) and the surfacing in accordance with ac-
cepted national design standards.

PCUs of non Width of

4-wheeled Tl Total width
vehicles (m) (m)
>300 1,5 9,0
<300 10 80
>300 15 80
<300 1,0 =5
>300 15 65
<300 1,0 55
>300 1,0 50
<300 0,75 4,5
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Most rural roads in Africa have an unsealed earth and gravel
surface. These roads are appropriate for low traffic vol-

umes where an appropriate maintenance regime is in place.
Gradients should be less than 4% in medium rainfall areas and
less than 6% in low rainfall areas. Where these conditions are
not met, consideration should be given to providing a more
durable surfacing.

An understanding of the road environment is achieved
through Site Data Collection. Site data includes the history
and condition of any existing road on the alignment, traffic
levels, drainage conditions, strength of the existing pavement,
and availability of materials.

Simple traffic count procedures have been developed
which are suitable for LVR design. They involve the use of
simple field data forms followed by the adaptation of the
counts into equivalent Average Daily Traffic.

An understanding of locally available materials is the
key to sustainable rural road construction. Appropriate road
construction materials are selected on a ‘fitness for purpose’
basis. Specifications and designs must be suited to local
materials. Materials should be appropriate to their intended
role, neither sub-standard nor wastefully above the standards
demanded by their engineering task. Materials testing should
define service performance in terms of the load bearing
capacity of the compacted material, its volume stability in re-
sponse to soaking and drying, its component particle strength
and durability.

The following approaches are commonly used for LVR
pavement design:

Empirical Method: direct correlation with existing roads

within the same road environment.

Catalogue Method: developed through research on a wide

range of road environment situations and preparation of

a matrix of solutions for varying traffic and sub-grade

strengths.
Contract Specifications are required to cover the full range of
activities required to complete the satisfactory construction
of a road. Specifications should cover site preparation, setting
out and surveying, use of construction plant, use of construc-
tion materials, drainage and structures. The specifications
should be clear and understandable, appropriate to the local
road environment, capable of being applied by local contrac-
tors, and compatible with overall government regulation.

Financing rural roads
Financing of rural road maintenance has been strengthened
through the establishment of 2nd Generation Road Funds in a
number of African countries. This was in response to the realisa-
tion that many governments do not prioritise funding for roads.
The Road Funds have their own revenue sources based on
the User Pays Principle. Sources of revenue include levies on
fuel sales, vehicle licencing and vehicle transit fees.
Successful Road Funds are founded on sound policies
and strategies and backed by effective legislation. They have
strong Private Sector Participation in the management of the
fund. In countries like Tanzania there have been considerable
improvements to road maintenance as a result of effective
sector reforms and establishment of the Road Fund.
Challenges faced by Road Funds include implementa-
tion constraints and cumbersome procurement rules. These
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constraints lead to unspent funds at the end of a financial
year, but Road Funds have the advantage that they are able to
roll over unspent funds to the following financial year.

The role of professional institutions in rural road provision
Professional institutions can support the provision of rural
access by promoting appropriate prioritisation of investments,
the establishment of effective maintenance regimes, and the
application of appropriate design standards.

Professional institutions can achieve this through:
Dissemination and mainstreaming of best practice
Promoting and formalising appropriate design standards
Promoting ongoing research
Continued Professional Development of members
Training of practitioners.

NOTE:

' The Africa-UK Engineering for Development Partnership is spon-
sored by the Anglo-American Group Foundation, David and Elaine
Potter Foundation, and Schlumberger.
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