Africa Community Access Programme
Workshop on Innovations in Road Design

Juba, South Sudan, 4" and 5™ August 2011

Workshop Report

1 Workshop Objectives

The primary objective of the workshop was to present recent innovations in the design of low volume
roads, with particular reference to the new Low Volume Roads Design Manuals prepared under
AFCAP' in Ethiopia. A secondary objective was to appraise practitioners in South Sudan of changes
that are being made to Ethiopia design manuals and specifications for high volume roads. South
Sudan is presently using Ethiopia road design standards from 2002.

2 Participation

The workshop was attended by mainly engineers and technicians from South Sudan and neighbouring
countries (Kenya and Ethiopia). The total attendance was 67. Only one participant was female. The
participant list is included in Annex A and the profile of the participants is summarised below.

Nationality:

South Sudan 63% Foreign 37%

Education:

University degree 52% College Diploma 41% Secondary School 7%

Experience in road management, design, construction or maintenance:

Less than 5 years 37% 5 to 10 years 20% More than 10 years 43%

Employment:

Central government 24% State government 33% Consultant 35% Contractor 9%
3 Venue

The workshop was held at the Star Hotel in Juba. The meeting hall was well suited to the number of
participants, many of whom were accommodated at the venue. The hotel provided a computer
projector and a good public address system. Some of the sessions were disrupted by a fault in the
hotel power supply.

4 Programme

The workshop programme is included in Annex B. The programme was based around technical
presentations followed by discussion periods. Participants were given copies of all PowerPoint
presentations in electronic form, as well as the draft Ethiopia design manuals for low volume roads.

' The Africa Community Access Programme (AFCAP) is a research programme funded by the UK government’s
Department for International Development (DFID), which is promoting safe and sustainable rural access in Africa. AFCAP
supports knowledge sharing between participating countries in order to enhance the uptake of low cost, proven solutions for
rural access that maximise the use of local resources.




5 Discussion Subjects

The following subjects were discussed in some detail following questions from the participants (Q =
Question, A = Answer):

1.

10.

11.

Q — Is the camber of 7% recommended for gravel roads correct? A - The Ethiopia manuals
recommend 7% camber with good gravel materials to ensure that rain water is shed from the
carriageway. The camber should be reduced where the wearing course material is highly
erodible. (Some participants felt that 7% is too steep, and might be dangerous for road users).

Q - Should heavy vehicles be converted to “passenger car units” for the calculation of Annual
Average Daily Traffic? A - This is not normal practice, where AADT is simply taken as the
average number of motorised vehicles using the road. The Ethiopia manual provides for a
large percentage of heavy vehicles by allowing the designer to move up one traffic class for
geometric design.

Q - Some of the vehicle axle load equivalency factors in the design manual appear high. A -
These factors need to be calibrated for local conditions. It was noted that very high axle loads
have been measured on the Nimule-Juba road.

Q - Should the seal used on the road shoulder be the same as the seal used on the
carriageway? A — Due to the lesser trafficking of the shoulder compared with the
carriageway, it is advisable to use a higher binder (bitumen) content on the shoulders, where
the seal can become brittle more quickly than on the carriageway resulting in ravelling and
loss of aggregate.

Q - Is super-elevation (adverse camber) needed on low volume roads? A - The Ethiopia
manuals allow for super-elevation on all roads except class DC1 (<25 vehicles per day). On
bends where adverse camber has been removed the deterioration of the road can be
accelerated because rainwater falling on the road has a greater distance to travel. However,
adverse camber is dangerous and should be removed for this reason on higher traffic roads.

Q - Can a contractor offer an alternative design using the low volume road design approach?
A - Clients will normally consider this if there is a cost saving.

It is the joint responsibility of consultants and the client to achieve the most costs effective
solution in the design of a road.

Testing of construction materials on sites was discussed, and the need for a good laboratory
on site was emphasised. The difference in results obtained with some BS and AASHTO test
methods due to differences in test procedure or equipment was highlighted.

A participant indicated interest in community-based road maintenance being researched by
AFCAP in Tanzania. There is evidence that communities are prepared to maintain roads,
particularly to restore basic access. It is too early to see any results from the Tanzania
research now but they will be available next year.

Q - The Under-Secretary indicated in his opening address that the GOSS would be paving
3,000km of trunk roads. Where crushed stone is not available for the road base can laterite be
used with chemical stabilisation? A — Yes, one of the main purposes of the new Ethiopia
standards for low volume roads is to promote the use of locally available materials.
Appropriate quality laterite can be used for road bases without chemical stabilisation.

Q — Can bitumen emulsion be used for graded aggregate seals? A — Yes, but if the application
rate is high the emulsion tends to run off the road surface, especially on slopes. Research in
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13.
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South Africa and Kenya has shown that it is preferable to mix the emulsion with the
aggregate first and apply it as a thin cold premix surfacing.

Q — Is pre-coating of aggregate for chip seals recommended? A — Yes, it is, especially where
the aggregates are dusty. Where aggregates are not dusty, the adhesion of the bitumen to the
aggregate may be a problem, especially with smooth-textured aggregates. In such a case, it is
important to carry out an adhesion test on the aggregate to ascertain whether an adhesion
agent is required.

Q — How is the surface temperature measured for the selection of the appropriate binder? A-
With a thermometer placed in a small hole in the road surface with oil in it.

Q — How is the application rate for chippings calculated? A — From design charts, but these
are not precise due to the irregular shape of chippings. A short trial section should be built on
site.

Q — Do the new documents provide guidance for surfacings on severe sites? A — Yes, for
example guidance is given in the new Ethiopia Pavement Design Manual for the design of
asphaltic concrete on climbing lanes and approaches to roundabouts. Modified binders
should be considered for difficult sites where surface dressing is used.

Research was carried out into bamboo reinforcing of concrete road surfacing in South East
Asia. The research showed that the bamboo rots and provides no additional strength to the
concrete.

It was reported that there is a section of Otta Seal constructed by labour based methods in
Juba in the 1980s. The section is still intact.

Cobble stones are being used extensively and very successfully for surfacing urban roads in
Bujumbura, in Burundi and could be considered for use in South Sudan.

6 Observations

The main observations of the workshop presenters are as follows:

1.

The participation in the discussion periods was considerably lower than normally experienced
at this type of AFCAP event. This was an indication that the subject matter was new to many
of the participants and the presentations possibly too technically complex. Despite feedback
from most participants that the presented material was “about right” (see Annex D), it was
clear that many did not have sufficient technical background and experience to benefit fully
from the knowledge and ideas presented. This was particularly evident amongst participants
from the South Sudan States.

There was a lot of enthusiasm to learn about new approaches to road design and the workshop
achieved greater awareness of these approaches. Many of the participants indicated that they
felt the workshop was too short. They were appreciative of the opportunity to learn new
concepts and to interact with AFCAP experts.

The Ethiopia Low Volume Roads design standards are generally appropriate to South Sudan
conditions, but customisation is required. This would need to be followed by a large scale
training and awareness programme.

7 Closing Address

In his closing address the Under Secretary (MOTR) made the following comments:



1. The workshop was well attended, with representatives from most of the states, consulting
firms, contractors, and from the MTR.

2. The policy of the South Sudan government is to improve road connectivity for the new
nation. After completion of the Nimule to Juba road, paved road construction will continue to
all other main centres. In particular, reliable road access is needed to the oil areas in the
north.

3. AFCAP should organise a review of the Ethiopia documents and propose modifications to
make them relevant to South Sudan. The new design manuals should be made available to the
states.

8 Next Steps

The next step identified for AFCAP in South Sudan is to establish a group to review the new Ethiopia
standards in relation to conditions in South Sudan, customise them and publish them as Government
of South Sudan official documents.

It is also evident that the construction of research and demonstration sections using the Low Volume
Sealed Roads design approach would be highly beneficial in demonstrating low volume roads design
standards. South Sudan has significant deposits of laterite, which though considered “non-
conventional” in traditional road design standards, is highly appropriate to the construction of
pavement layers, including the base course, for low volume roads. In some cases the laterite can also
be screened and used in a graded aggregate seal.
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ANNEX A: Participant List

S/No Name Organization Position in Organization Telephone E-mail
1 Moses B. Andoh Comptran Project manager 0955627174 Bhandsom35@hotmail.com
2 Kyei Stephen » Material Eng. 0477359406 stephentochnist @ yahoo.com
3 Patricia Gibril Ali MTR Snr. Environmentalist 0955000310 patriciagibril @ gmail.com
4 Michael Ogola AURECON/BKS Engineer +254722803707 ogolamyk @ gmail.com
5 Jaco Steyn ' ) +27124272493 Jaco.steyn @aurecongroup.com
6 Benjamin Bol Dhern MOPI (Lakes S) Road Inspector 0927460717 boldhoruai @yahoo.com
7 Philip Ferdinand Hussein ' WBG " ) 0924271609 philipferdinand @ yahoo.com
8 Suliman Dandara ' WBG D/Director 0955405100 solomondandara @ yahoo.com
9 Tut Bichiok Chol ' Eng. 0914258689 bichiok @ gmail.com
10 Allajabu Madit » (Lakes) Director 0927136691 allajabumadit @ yahoo.com
11 Ami Julius Katahira Counterpart Eng. 0927765028 jmasungu @ yahoo.co.uk
12 Dut Maluak Dut MOPI (Jonglei S) Road Inspector 0955027678 dutmaluakdut@ yahoo.com
13 Tito Ker Deng s (NBG S) » 0955843999 titokerdeng @ yahoo.com
14 Philip Thon LBG Deputy Manager 0959000196 pthon @sisp-sudan.com
15 Chol Deng Aliel Rhino Star Civil Eng. 0955710065 choldavid@yahoo.com
16 Joseph Alien » Road Inspector 0957233333 aliecjoseph@yahoo.com
17 Peter Manyiel G MOPI » » 0955091735
18 Fredrick Juma ., (EES) s s 0955711014
19 Jim O’Flaherty JIM O'FLAHERTY  |Managing Director 0955520627 jameshflaherty @ gmail.com
20 Peter Githiomi Norken Ltd. Supervision Eng. +254722315378 petergithiomi @ yahoo.com
21 Deng Chol Bol MOPI (Unity S) Director 0911120116 Dengchol-B @yahoo.com
22 Marko Aleardo Paul MTR Civil Engineer 0955539708 tabanangasi @ yahoo.com
23 Joseph Dabi MOPI (WES) D/Director 0955308191
24 Samuel V. Woduapai " Civil Engineer 0955544129
25 Frederick Ayisi Mensah Comptrtan » » 0955618409 fredomingo @ gmail.com
26 Felix Smith Buabeng » » » 0955655704 febuabs @ yahoo.com
27 David K. Paulino MTR Surveyor 0922279969 Davikenyi2281@ gmail.com
28 Kazaawa George COVEC QS 0955069883 kazaanag@ yahoo.com
29 Stephen Nganigu Kirinyaga Design Engineer 0955876787 ngastivo@yahoo.com
30 Lomoro Joseph PMT Civil Engineer 0955026368 blomorojoseph @ yahoo.com
31 Samuel Majak Makuei MOPI (WS) 0902703010
32 Joseph Gotker Tong » 0911596354
33 Philip Waiwai MTR D/Director 0955227919 philmwai3 @ yahoo.com




34 Umberto Ambrosi EU Program manager 09177943283 (7) Umberto. AMBROSI@eeas.europa.eu
35 John Kenyi Sasa MTR D/Director 0955031046 kenyisasa@yahoo.co.uk

36 Justin lado Peter .’ Civil Engineer 0129244176 justin-lado@ yahoo.com

37 Francis M. BYARUHANGA [SISP/MTR Consultant 0959000177 fmbyamhanga@ gmail.com
38 Tim Michael ,, TO8 Manager 0959000173 jmichael @sisp-sudan.com
39 Argaw Tilahun BEZA Consult Engineer +251911207045 Axmamelux19@ gmail.com
40 Gossaye Gizaw .’ Highway Engineer +251911184003 Gossaye.gizaw @ gmail.com
41 Michael Oswaha MTR/EES Engineer 012089257

42 Fredrick Juma " Road Inspector 0955711014

43 Roman Morjan MOPI (CES) Director/Maintenance 0955474646

44 Tony Nyakiore WFP Civil Engineer 0477220468 Tony.nyakiore@wfp.org

45 Samuel Taban MOPI Director 0955105691

46 Malek Thon MTR Civil Engineer 0955606133 balokm @hotmail.com

47 James Othow Deng MOPI Engineer 0908187592

48 Kamal Jayasingh UNOPS P. Manager 0907806004 kamalj@unops.org

49 Ezekiel Musili .’ Highway Engineer 0922850686 ezekielk@unops.org

50 LERU Moses MTR Engineer 0926556438 lerumoses @ cocketmain.com
51 James Alam MTR ’ 0957102093 Alamjj2 @ yahoo.co.uk

52 Biith maker LBG Site Inspector 0959000191 jbiith@sisp-sudan.com

53 Nyarsuk Richard USAID Engineer 0957112076 rnyarsuk @usaid.gov

54 George Duku MTR Civil Engineer 0955039034 gduku@mtr-goss.org

55 George Wagwa USAID Civil Engineer 0912502319 gwagwa@usaid.gov

56 Benedict Omollo Civicon Contracts Manager 0955989614 Benedict.civicon @ gmail.com
57 Stephen Odhambo Design Engineer 0955755678 steveo@civiconsudan.com
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ANNEX B: Programme

Day 1: 4™ Aug Presenter/Facilitator
08:00 — 08:40 Registration
08:40 — 08:55 Welcome Address Under Secretary, MOTR
08:55 —09:00 Workshop objectives and introduction of Rob Geddes (AFCAP Technical
participants Manager)
09:00 - 09:20 Summary of South Sudan Road Sector P Wai Wai (MOTR)
Programme
09:20 — 09:40 Introduction to AFCAP R Geddes
09:40 - 10:10 Road Classification Systems Mike Pinard (consultant)
e Best practice
e Ethiopia
e  South Sudan
10:10 — 10:45 Tea/Coffee
10:45 - 12:15 Geometric design of low volume roads J Rolt (TRL)
e Estimating traffic
® Design speed
¢ Influence of terrain
¢  Accommodating NMT and other road
safety issues.
12:15-12.45 Discussion J Rolt
12:45 -13:45 Lunch
13:45-14:15 Summary of new documentation for the design | R Geddes
and construction of low volume roads in
Ethiopia (manuals, specs, TORs for consultants,
bidding docs)
14:15-15:30 Fundamentals of LVR pavement design M Pinard
¢ Influence of environment versus traffic
e Estimating traffic loads
e (lassification of materials
15:30 — 16:00 Tea/Coffee
16:00 -17: 00 | Discussion Geddes, Pinard, Rolt
Day 2: 5" Aug
8:30 - 9:15 Earth and gravel road design J Rolt
9:15 - 10:00 Dealing with problem soils M Pinard
10:00 — 10:30 Discussion M Pinard and J Rolt
10:30 - 11.00 Tea/Coffee
11:00 — 12:15 Recent Changes to Ethiopia Design Standards JRolt
for High Volume Roads
e Pavement and bituminous mix design
® Geometric design
e Other
12:15-12:45 Drainage design for LVRs R Geddes
12:45 -13:45 | Lunch
13:45 - 14:30 Surfacings for LVRs: M Pinard
14:30 — 15:15 Design of Otta seals and Chip seals M Pinard and J Rolt
15:15 -15:45 Tea/Coffee
15:45 — 16:45 Discussion and Resolutions R Geddes
16:45 - 17:00 Closure of workshop Under Secretary, MOTR




ANNEX C: Questionnaire

1.

10.

Your nationality:

Sudan Foreign

Your education:

University degree College Diploma

Your experience in road management, design, construction or maintenance:

Less than 5 years 510 10 years

Your Employment

Central government State government
Woas this 2 day workshop:
Too short Too long

Were the presentations:

Too short Too long

Were the discussion periods:

Too short Too long

Was the presented material:

Too complicated Too simple

What did you like about the workshop?

Secondary School

More than 10 years

Consultant

About the right length

About the right length

About the right length

About right

Contractor

What did you dislike about the workshop?




ANNEX D: Participant Feedback

The feedback from the participants is summarised in below.

Workshop length Too short 54%
Too long 2%
About right 43%
Presentation length Too short 30%
Too long 7%
About right 61%
Discussion periods Too short 41%
Too long 7%
About right 52%
Presented material Too complicated 13%
Too simple 13%
About right 74%

Participants Liked:

Comprehensive coverage of material 13%
Interesting arguments / new material 13%
Learnt a lot 11%
Revived university knowledge 7%
Good presenters and presentations 20%
Meeting experts and sharing knowledge 7%
Discussion on Problem Soils 7%
Discussion on Otta seals and other seals 15%
Discussion on drainage design 2%
Discussion on Road Classification 2%
Discussion on Earth and Gravel Road design 4%

Participants Disliked:

Nothing 17%
Time too short 28%
Power cuts during presentations 13%
Use of cell phones by participants 2%
Lack of participation 4%
Inadequate allowances 7%
No name tags 2%
No practical examples of use of pavement design charts 2%

No handouts (especially copies of Ethiopia manuals) 4%



