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Abstract
Development of Guidelines and Specifications for Low Volume Sealed Roads (LVSR) through Back Analysis is a project
being carried out in three phases. Phase 1 and Phase 2 were completed whereas Phase 3 started in December 2018
and is scheduled for completion in June 2020.
Phase 1 involved the identification of data sources; collection of historical performance data from previous studies;
processing of the data and creation of a database for Low Volume Roads (LVRs).
Phase 2 involved refining and addition of more data into, the database; training of counterparts from the participating
road agencies of the 12 Africa Community Access Partnership (AfCAP) partner countries on how to use the database;
and identifying gaps for further studies to refine standards and design catalogues.
Phase 3 involves field and laboratory investigations to fill the critical knowledge gaps that were identified in Phase 2;
data analysis, corroboration or revision of existing specifications in guidelines and catalogues for pavement design for
LVSRs; further population of the database; capacity building of participating road agencies counterpart staff who
would be involved in the project activities; dissemination of findings; and production of a scientific paper.
This report presents the outcomes of the low volume roads workshop held at the CAPSA 2019 conference in October
2019, and key points of papers relevant to low volume roads, presented at other sessions of the conference. The
workshop at the conference represents part of the dissemination activities of the project.

Key words
Regional Back Analysis, Sub-Saharan Africa, Low Volume Sealed Roads, Performance of Low Volume Roads
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Executive summary
The 12th Conference on Asphalt Pavements for Southern Africa 2019 (CAPSA 2019) was held on 13th – 16th October
2019, in Sun City, South Africa.
The conference was predominantly about asphalt pavements as the name states. Nevertheless, there were sessions
with presentations on papers that are relevant to low volume roads – the prime focus of ReCAP and of this report.
ReCAP and the project team convened a low volume roads workshop on the 16th October 2019 from 10:30 hrs to
12:30 hrs. The workshop was entitled ‘Research outcomes for cost-effective provision of low volume sealed roads.’ It
was attended by 42 participants. The team made three presentations during the workshop, followed by round-table
discussions by participants:
•
•
•

Widening the scope of pavement materials for use in the provision of low volume sealed roads.
Alternative surfacings for low volume roads in West Africa.
Assessment of the cost-effectiveness of alternative surfacings for LVSR using life-cycle costing.

The resolutions from the workshop were:
•
•

Package appropriately the communication of benefits of low-cost surfacings to decision makers to secure
sustainable funding.
Use of unconventional material specifications requires additional research to collect statistically-sound
evidence before incorporation into catalogues.

The key lessons learnt and recommendations relevant to low volume roads are:
•
•
•

Investment in upgrading low volume roads has the potential of increasing employment opportunities
significantly, especially in rural areas.
In future the number of sessions per workshop should be reduced so that ample discussion time is available;
or longer duration workshops should be held.
ReCAP should consider extending the Back Analysis Project to address the key knowledge gaps identified
during Phase 3 of the project and during the Workshop.
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1

Introduction
1.1

General

The project on Development of Guidelines and Specifications for Low Volume Sealed Roads through Back
Analysis (referred to as the ‘Back Analysis’ project throughout this report) is divided into three phases.
Phase 1 involved mainly the creating of a database, whereas Phase 2 involved mainly population of the
database and training.
The project is currently in Phase 3. The main activities in this phase include field and laboratory
investigations (completed); revision of specifications for guidelines and catalogues for pavement design
(completed); further population of the database with the data collected from the field and laboratory
study; capacity building activities (completed); production of a scientific paper (completed), and
dissemination of findings.
This report presents the dissemination workshop undertaken during the CAPSA 2019 conference at Sun
City, South Africa. The conference took place on 14th to 16th October 2019. The conference theme was
“Leadership and innovation to preserve and enhance the value of the region’s roads within a rapidly
changing world.”

1.2

Structure of this report

The main purpose of this report is to provide feedback on the outcomes on the low volume roads workshop
session held as part of the CAPSA 2019 conference, and to present a summary of key lessons relevant to
low volume roads, from other sessions of the conference.
The following chapters of the report are structured as follows:
▪ Chapter 2 presents the conference opening and keynote addresses.
▪ Chapter 3 discusses the low volume roads workshop.
▪ Chapter 4 presents the summary of key lessons from other sessions.
▪ Chapter 5 presents the closing remarks.
▪ Chapter 6 outlines the conclusions and recommendations.

2

Conference opening and keynote addresses

The conference was opened on Monday 13th October 2019 by Mr. Phil Hendricks, the Chairman of CAPSA.
He highlighted the challenges facing the road sector and the need for sustainable development. He
encouraged participants to use modern technologies such as drones to address today’s challenges. He
announced that there were 510 registered delegates of which 15% were from outside South Africa.
There were three keynote speakers.
Prof. Bill Buttlar (University of Missouri) gave an address about smart cities of the future that have
integrated infrastructure, and road engineering should play a part in that. He advised that engineers should
embrace technologies such as machine learning, nano technology, and smartphone applications in
searching for solutions to challenges.
Another keynote speaker Dr. Thierry Goger (Secretary General of FEHRL) gave an address about the
challenges of partial introduction of driverless vehicles and truck platooning in the road network.
Replacement of up to 50% would lead to increased congestion and only until to 80% automated vehicles
would reduction in congestion be realised.
The last keynote speaker was Dr. Audny van Helden (Royal Dutch Shell). She cautioned that the industry
should expect variations in quality and consistency of bitumen as manufacturers align themselves to the
‘global megatrends’. The quality and consistency are expected to be affected due to refineries changing
technology and crude sources to reduce emissions.
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3

The LVR Workshop
3.1

General

The LVR Workshop was entitled ‘Research outcomes for cost-effective provision of low volume sealed
roads.’ It was held on Wednesday 16th October 2019 from 10:30 hrs to 12:30 hrs. The workshop was
attended by 42 participants from various specialisations and areas of practice.
ReCAP was represented by Deputy Team Leader – Infrastructure Research, Nkululeko Leta, who was the
Workshop Convenor and Facilitator, and Regional Technical Manager – East and Southern Africa, Henry
Nkwanga, who acted as Rapporteur.
In addition, partner countries where the studies were conducted were represented by James Reynolds
(Liberia) and Olivia Soli (Ghana).
The TRL project team were represented by Andrew Otto (Team Leader) and Kenneth Mukura (LVSR
Standards Specialist).
Please also introduce project team representatives

3.2

Workshop Background

The objective of the workshop was to facilitate discussion, knowledge exchange and learning on a range of
factors affecting rural access and mobility. The factors discussed included engineering design standards,
the selection of appropriate surfacings and the cost-effectiveness of alternative surfacings.

3.3

Workshop Focus

The workshop focused on presentation and discussion of outcomes of ReCAP research on cost-effective
provision of LVSR, mainly based on the findings of a project entitled ‘Development of specifications for low
volume sealed roads through back analysis’ (also referred to as the Back Analysis project) that was carried
out to assess the performance of low volume sealed roads in 4 African countries. The presentation by the
project team was entitled ‘Widening the scope of pavement materials for use in the provision of low
volume sealed roads.’ This was presented by Andrew Otto and Kenneth Mukura, from the project team
This was complemented by findings from another ReCAP study on alternative surfacings for LVR in three
West African countries; as types of surfacing and their maintenance requirements have a significant bearing
on the service life of sealed roads. The presentation by James Reynolds (MPW Liberia) and Anton Hartman
(Aurecon SA) was entitled ‘Alternative surfacings for low volume roads in West Africa.’
The workshop was further complemented by another study (not based on ReCAP research) on ‘Assessment
of cost-effectiveness of alternative surfacings for LVSR using life-cycle costing.’ This was presented by
Mathew Townsend (University of Cape Town).
The workshop programme is shown in Table 1.
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Table 1 Workshop schedule
No

Item

Time

Duration

(from – to)

(min)

Comment

1

Welcome,
Agenda and
Workshop
Procedures

10h30 – 10h40

10

Facilitator

2

Presentation 1:
Widening the
Scope of
Pavement
Materials for Use
in the Provision of
Low Volume
Sealed Roads.

10h40 – 10h55

15

Andrew Otto and Kenneth Mukura,

3

Presentation 2:
Alternative
Surfacings For
Low Volume
Roads In Ghana,
Sierra Leone And
Liberia.

10h55 – 11h15

20

Anton Hartman and James Reynolds

4

Presentation 3:
Assessment of
CostEffectiveness of
Alternative
Surfacings for
LVSR Using LifeCycle Cost
Analysis.

11h15 – 11h25

10

Matthew Townshend

5

Set the scene for
discussions

11h25 – 11h30

5

Very brief overview of interactive process by
Facilitator

6

Round Table
Discussions

11h30 – 12h10

40

Facilitators to move between tables

7

Feedback

12h10 – 12h25

15

Feedback bites from 4 tables

8

Final Wrap-up

12h25 – 12h30

5

Short wrap up, way forward and thanks to
participants by Facilitator

A copy of the Back Analysis PowerPoint slides presented is included in Annex 1. The four main points
emphasized as the outcome of the study were that:
1. Failures observed on the study sections were mostly induced by surfacing defects or poor drainage;
not structurally induced (low rutting). In addition, no subgrade failure was observed. All sections,
including those classified as ‘poor’ in terms of visual condition index, did not reach terminal rut
depths of 20 mm – even after carrying their design traffic.
2. Most of the pavements studied carried much more traffic (up to 5MESA) than what the existing
LVSRs specifications suggested they would carry. Moreover, the sections were constructed using
natural gravels and cobbles. This led to a proposed revision of low volume roads definition stated
as roads designed to carry up to 3 MESA using natural or lightly modified natural materials. In
terms of traffic volume, the roads are defined by the Level of Service (LoS) provided, that is D or E.
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3. It is recommended to design long-life LVR pavements where possible; this involves the use of
Macadam and Telford bases where materials are locally available (at low cost). These can then be
sealed with thin, amalgamated surfacings.
4. It is recommended that partner countries adopt the revised catalogues and specifications. It is
further recommended that when these new revisions are adopted, the focus of all stakeholders
should be to ensure good surfacing design, construction and maintenance; and good drainage
design, construction and maintenance.
The audience asked two questions at the end of the presentation:
Question 1: The particle size distribution envelope has been widened extensively. This could encourage a
culture of using any material available, thus resulting in catastrophic failures. Also, a failure criterion of
mean rut depth of 20 mm is too stringent for LVSRs. Basing the new catalogue and specifications on this
could be conservative.
Response: The particle size distribution envelope has been widened based on data from about 72 goodperforming sections, some of which are in very wet climate. Therefore, the risk of failure is low. Moreover,
Plasticity Modulus limits will be used in conjunction - this will help in controlling particle size distribution
and the content of clay as well.
Question 2: Recently ReCAP has developed catalogues based on the DCP-DN method. Do the catalogues
and specifications revised under the Back Analysis Project mean that the DCP-DN method should not be
used anymore?
Response: No, the DCP-DN method should continue to be used. The strategy of ReCAP has been to
encourage the use of locally available materials with evidence-based specifications. The DCP-DN catalogue
was revised by ReCAP in 2013 and furthermore in 2018 and is therefore up-to-date. On the other hand, the
CBR-based catalogues and specifications had not seen any major revision since 1999. Therefore, the backanalysis has ensured that it has also been updated. The two methods can now be used concurrently
depending on conditions or preference.
Key lessons from the other workshop presentations are:
1. Otta Seal with sand cover seal, double surface dressing, and Concrete pavements are the three
most cost-effective surfacings.
2. In choosing surfacings, thin bituminous surfaces should be used in roads with low gradients
preferably not exceeding 7%. For steeper terrain, asphaltic materials and concrete are preferable.
3. Gravel road construction and maintenance is more sensitive to price fluctuations than bitumen
sealed roads. The study found fluctuations of up to 53.5% for gravel materials compared to 14.4%
for bitumen products over a period of 4 years.

3.4

Key issues discussed

The key topics for roundtable discussions were:
1. Performance trends and lessons learnt from the Back Analysis Project.
2. Study conclusions with respect to specifications for material quality and pavement structures. What
parameters should we use to define pavement design life and how should we measure these?
3. Use of thin amalgamated surfacings for LVSR (alternative surfacings).
4. Assess proposals for cost-effective provision of LVSR (cost-effectiveness).
The key discussion points and responses on the Back Analysis presentation are presented in Table 2.
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Table 2 Key discussion points for the Back Analysis Project
Discussion Topic 1:
Discuss identified performance trends and lessons learnt (Back Analysis)
Main Outcomes:
O.1

The performance criteria were predominantly based on rutting and this was concerning. It was suggested
that the performance criteria should be extended to include other metrics, such as visual condition index
(VCI) and potholes.
Comment from presenter:
This was a misunderstanding on the side of the round-table group. Sections were divided into two groups;
good-performers and poor-performers, on the basis of visual condition indices before the revised
specifications were made. The rutting graph presented was to show that both good and poor sections had
rut depths well below critical. This means the failures observed are non-structural and hence there was no
indication of subgrade failure.

O.2

Material parameters appeared to be evaluated discretely. It was discussed that the finer the material, the
more the PI becomes an issue and vice versa.
However, the presenter clarified that part of the performance evaluation covers CBR measurements,
which, in essence, take into account the PI.
Comment from presenter:
Another misunderstanding by the round-table group. In fact, the group took my very words that I used
during the presentation. We ensured that the holistic nature of specifications were robust by verifying
with the case studies presented. There was a graph in the presentation showing this very clearly.

O.3

The extent of structural failure should not only be qualified by the level of rutting.
Comment from presenter:
There is no other way of qualifying structural failure, for the essence of pavement design is to protect the
subgrade from excessive deformation (hence rutting).

O.4

Quality of maintenance should be included as a part of the criteria in the catalogue.
Comment from presenter:
Noted.

O.5

Traffic levels after the road has been paved should be considered.
Comment from presenter:
Noted.

O.6

Drainage design should be included in the evaluation.
Comment from presenter:
Already done and shown in the presentation.

O.7

In dry areas, like Namibia, the road gets stronger with time, through increased compaction, as traffic
increases. This ultimately improves the pavement structure
Comment from presenter:
Noted.
Discussion Topic 2:
Discuss study conclusions with material quality and pavement structures. What parameters should we
use to define pavement design life and how should we measure these (combination of both)
Main Outcomes:

O.1

There is need for a soil classification system, taking account of grading and PI - similar to what is available
in South Africa.
Comment from presenter:
Materials specification already covers this.

O.2

Widening the grading envelope increased the risk of failure of any material to work. A careful
combination of properties, i.e., PI, grading, CBR, etc., is necessary.
Comment from presenter:
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All widening was evidence-based by considering the performance of up to 110 sections. Moreover, a
significant number of the sections are in wet areas. Therefore, the risks if any are minimal.
O.3

It was discussed that pavement design life, pre-construction, is usually based on axle loads.
With LVRS, the thickness of the pavement layers could be reduced to the extent that technical problems
might be experienced. It is therefore better to specify minimum layer thickness.
Comment from presenter:
Noted; where applicable minimum thicknesses were used.

O.4

Thicker surfacing layers should be avoided. It is better to provide an adequate structure with good
support for surfacing to guard against disruptive climatic conditions and water ingress.
Comment from presenter:
Noted.

O.5

For post construction, the IRI can be used to evaluate performance.
Comment from presenter:
Noted.

O.1

Discussion Topic 3:
Use of thin amalgamated surfacings (alternative surfacings) for LVSR
Main Outcomes:
Drainage is the most important and must be sorted out before surfacing, and should be maintained in
good serviceable order throughout operation.
Comment from presenter:
Noted

O.2

Topography has an effect on surface types. Flat sections are suited for seals, whilst slopes are suited for
asphaltic concrete.
Comment from presenter:
Noted

O.3

Surface types that can be applied using labour-friendly equipment and methods should be promoted.
Comment from presenter:
Noted

O.4

Surfacing types with a high in-service maintenance requirement provide job creation, foster a sense of
ownership, enables securing political support and streamline performance management
Comment from presenter:
Noted

Discussion Topic 4:
Assess proposals for cost-effective provision of LVSR (Cost-effectiveness)
Main Outcomes:
O.1

Continuously update specifications for LVSRs. Current practice gravitates around what is already known,
but there is a need to think outside the box.
Comment from presenter:
Noted

O.2

The message communicated to decision makers about sealing LVRs has to-date not been effective and
should be packaged differently to achieve the desired impact. The desired message should demonstrate
the economic and social benefits of low-cost seals.
Comment from presenter:
Noted
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O.3

Making the case for low volume sealed roads should include a capture of the benefits that could be
realized from mainstreaming a range of possible labour-based activities.
Comment from presenter:
Noted

O.4

The case should be made for decision makers to allocate a specific budget for LVSs, gravel road works and
maintenance, and this should be based on a LVRs upgrade strategy and works programme
Comment from presenter:
Noted

3.5

Main outcomes and resolutions

The main outcomes of the workshop were:
▪
▪
▪

Performance criteria (rut) to be expanded to include others (IRI).
Augment designs with whole-life cycle maintenance strategies in accordance with defined levels of
service.
Select cost-effective surfacing solutions – account for aspects that influence performance, e.g.
drainage/topography, and optimise labour-based approaches.

The main resolutions of the workshop were:
▪
▪

Package appropriately, communication of benefits of low-cost surfacings to decision makers to
secure sustainable funding.
Use of unconventional material specifications requires additional research to collect statisticallysound evidence before incorporation into catalogues.

3.6

Feedback

Questionnaires covering 6 main questions were handed out at the end of the workshop. Feedback was
received from 22 respondents. The questions and the feedback are summarised in Table 3. A detailed
feedback matrix is included in Annex 2.
Table 3 Feedback summary

Question
No.

Question

Mean Rating

1

How would you rate your knowledge of
low volume roads design principles before
this workshop?

3

2

5

2

How much have you learned from this
workshop?

3

1

4

3

How likely are you to apply what you have
learned from this workshop?

3

1

5

6

How do you rate this workshop overall?
6a Useful

4

2

5

6b Interesting

4

2

5

6c Complicated

3

2

4

(Min = 1, Max = 5)

Minimum
Rating
(Min = 1)

Maximum
Rating
(Max = 5)

ReCAP | Development of Guidelines and Specifications for Low Volume Sealed Roads through Back Analysis 12

In general, the respondents had wide ranging knowledge of low volume roads principles, gained from the
workshop. Some are likely to apply the knowledge gained from the workshop. On average, the participants
found the workshop useful, interesting and not too complicated.
Question 4 required the respondents to rank the three presentations in order of how relevant the topic was
to their area of practice. The most relevant being a score of 1 and the least relevant being a score of 3. The
feedback summary is shown in Table 4. The fact that each presentation received a minimum ranking of 1, a
maximum of 3, and an average of 2 means that the workshop participants were from various areas of
practice – this is good for dissemination.
Table 4 Feedback summary Question 4

Question 4

Rank the presentations in order of relevance to your practice? (1 most
relevant, 3 least relevant)
Mean Ranking

Widening the scope of
pavement materials
Alternative surfacings
for low volume roads
Assessment of cost
effectiveness of
alternative surfacings

Best Ranking

Lowest Ranking

2

1

3

2

1

3

2

1

3

Responses from 6 participants to ‘Question 5: Name any other subjects you feel should have been included
in the workshop?’ were:
1. Performance of existing low volume seals (historically). We think this means results from long-term
pavement performance monitoring.
2. Real costing of low volume seals construction.
3. Works specifications for non-standard materials.
4. Consideration of geometric design parameters/ minimum requirements – legal/liability context vs
right to access/mobility.
5. Quality of contractors.
6. The context was a provincial (rural) road perspective. My background is an urban road perspective.
There are very significant issues within the urban environment, but network length is not in the
same order as the provincial type networks. This respondent gave a score of 1 for how much they
learned from the workshop and how likely they are to apply what they learned.
7. There was not enough discussion time.
8. Latest DCP-DN design method for low-volume roads by ReCAP. This has been well-covered in
several previous workshops and trainings. Guidance documents, manuals, and software are
available on the ReCAP website research4cap.org
9. Drainage, Drainage, Drainage. The same respondent cited drainage 3 times.
ReCAP should consider future projects to address issues 4 and 5. An additional lesson learnt here from
issue 7, is that perhaps in future the number of sessions per workshop should be reduced so that ample
discussion time is available; or longer duration workshops should be held.
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4

Key lessons from the other sessions

Though the conference was predominantly on asphalt pavements applicable to high volume roads, there
were sessions that included presentations on papers relevant to low volume roads. Lessons learnt from
these sessions are outlined in the following sections.

4.1

Road funding and optimal application of resources

The key lessons relevant to LVRs from this session were:
▪
▪
▪

▪
▪
▪
▪

Infrastructure sector is facing intense financial pressure. Other challenges facing the sector include
increasing road fatalities, poor connectivity, climate change.
Governments are also faced with problems of lengthy procurement processes, planning and
approval periods, etc.
Road fund collections are dwindling due to increase in number of electric vehicles, social media
groups raising objections to charges, increasingly efficient vehicle engines, legal and environmental
restrictions, etc.
Engineers and economists can find good solutions, but the solutions are often barred by social and
political factors.
Engineers need to innovate to do more with less, and in addition improve public understanding of
asset values.
Gravel roads in South Africa are only sustainable if located in flat terrain in areas of moderate
rainfall and borrow-pits are located every 7 km.
In South Africa only 0.3% of the network is upgraded to sealed standard every year, at this rate it
will take about 300 years to upgrade the entire network.

4.2

Design of flexible pavements for best performance

The key lessons relevant to LVRs from this session were:
▪
▪
▪
▪

Pavements do not fail on averages; the failures are at particular spots. Therefore, it is important to
determine the percentile related to the distribution that the data follows.
A grading-based performance related classification of unbound granular materials for South Africa
materials was proposed. This relies on a plot of gravel to sand ratio against silt and clay content.
Grading and Atterberg indicators-based classification system relates well to selection of other
strength-based classification systems.
Horizontal permeability of road pavement layers is often up to 3 times greater than vertical
permeability.

4.3

Leadership and proficiency in technology development

The key lessons relevant to LVRs from this session were:
▪
▪
▪
▪
▪
▪

ReCAP has brought about a culture in Research Development Units (RDUs) and Road Research
Centres (RRCs) of conducting research in a systematic and structured way using credible evidence.
The RDUs and RRCs have been assisted by ReCAP to develop strategic research plans.
The success of research programmes is dependent upon a secure and sustainable funding for
continuous research.
The challenge however remains that new ideas are often quashed as people prefer to do things as
they have always been doing. This is slowing advancement in the sector as compared to others.
The roads sector should look at moving to non-nuclear density gauges that are now common in
airport runway pavement testing.
Another lesson from airport runway pavement maintenance in Australia is the resurfacing strategy.
These runways are surfaced with thin surfacings such as used in LVSRs. Bio-rejuvenators are used
to combat rapid ageing. Resurfacing is carried out using sand-filled bitumen emulsions at about 5year intervals.
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4.4

Deployment of resources to provide and maintain roads at Optimum Whole Life
Costs

The key lessons relevant to LVRs from this session were:
▪

▪

A policy of surfacing gravel roads with a light bituminous seal is an opportune means to generate
up to approximately 7.1 million additional employment job opportunities in South Africa; especially
in rural areas.
Surfacing deterioration models were developed through data collected in Namibia and appropriate
interventions were identified and costed. These models were integrated with HDM-4 and used to
better improve the condition and value of the road asset.

4.5

Workshop 4: Selection of appropriate seal types and binder combinations

The key lessons relevant to LVRs from this session were:
▪

▪
▪
▪
▪
▪
▪

Thin surfacing failures usually occur as a result of overestimation of embedment, underestimation
of existing texture, underestimating the importance of good climatic conditions during
construction, not carrying out trials, and inadequate rolling.
Many suppliers are now hesitant to supply MC3000.
Grit/sand seals need soft binders.
Single seals are risky in case a binder distributor nozzle is blocked during construction.
Single seals are not preferable where turning actions occur.
Slurry-bound Macadam has proven to be very good in urban environments.
The highest risk double seals are those using 10/20 mm aggregates. Very good performance has
been observed using 7/20, 5/14 and Grit/14 mm aggregates. This corroborates the findings of TRL’s
research in Mozambique in 2011. The top aggregate to bottom aggregate ratio should be 1/3 not
1/2 as is contained in many renowned manuals. This principle of 1/3 ratio had already been
incorporated in the Mozambique Manual for Provision of Low Volume Roads developed by TRL in
2016.

5

Closing remarks

The conference was closed by the Chairman Mr. Phil Hendricks at 16:00 hrs on 16th October 2019.
He wished everyone farewell and hopes to see all delegates return for CAPSA 2023.

6

Conclusion and recommendations
1. The workshop was attended by a diversity of professionals, most of whom found it interesting,
useful and not complicated.
2. The resolutions from the workshop were:
▪
▪

Package appropriately, communication of benefits of low-cost surfacings to decision makers to
secure sustainable funding.
Use of unconventional material specifications requires additional research to collect
statistically-sound evidence before incorporation into catalogues.

3. Investment in upgrading low volume roads has the potential of increasing employment
opportunities significantly.
4. In future the number of sessions per workshop should be reduced so that ample discussion time is
available; or longer duration workshops should be held.
5. ReCAP should consider extending the Back Analysis Project to address identified knowledge gaps.
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Annex 1 Back analysis PowerPoint Slides presented
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Annex 2 Questionnaire feedback matrix
No.

Feedback Questions
R1

1
2
3
4

6

R2

R3

R4

How would you rate your knowledge of low
volume roads design principles before this
4
3
3
4
workshop?
How much have you learned from this workshop?
4
4
3
3
How likely are you to apply what you have learned
4
4
3
3
from this workshop?
Rank the presentations in order of relevance to your practice? (1 most relevant, 3 least relevant)
Widening the scope of pavement materials
1
3
3
1
Alternative surfacings for low volume roads
2
2
1
2
Assessment of cost effectiveness of alternative
3
1
2
3
surfacings
How do you rate this workshop overall?
Useful
5
3
4
3
Interesting
5
4
4
3
Complicated
4
2
3
2

Individual Responses : Scale 1 minimum (worst) and 5 maximum (best)
R10
R11
R12
R13
R14
R15
R16

R5

R6

R7

R8

R9

4

4

3

4

3

4

4

2

5

4

3

3

4

2

3

3

3

3

3

1

3

3

4

2

3

3

4

3

3

1

2
3

2
1

1
2

3
2

3
2

1
2

2
2

3
2

2

1

3

1

1

3

2

3
4
3

4
4
4

2
2
2

4
4
4

4
4
3

4
4
3

3
3
3

R17

R18

R19

R20

R21

R22

Average

Min

Max

3

3

2

3

3

4

4

3

2

5

3

4

3

4

4

3

3

4

3

1

4

3

4

3

1

4

4

3

1

5

3

1

5

3
2

2
1

2
1

3
2

3
2

1
1

3
1

1
3

1

1
1

2
2

1
1

3
3

1

1

3

1

1

1

1

2

2

2

1

2

1

3

3
4
3

3
3
2

3
4
3

5
5
3

4
4
3

5
5
3

4
4
4

4
4
3

4
4
3

3
5
3

5
5
3

4
4
3

2
2
2

5
5
4
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