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AFCAP has supported the Ethiopian Roads Authority (ERA) in finalising the Low Volume Roads
Design Manual. The manual was published in draft form in 2011. The assignment included
rectifying typing errors and incorrect cross-references throughout Parts A, B, C, D, E and G of
the LVR Design Manual, responding to technical comments provided by users of the manual,
and incorporating new technical content reflecting developments in LVR technology since
2011. Several major changes were made including combining the previous Part B and Part D
into a new Part B for the Design of Low Volume Roads, the introduction of a new Part D on
the Construction of LVRs, and the development of a new field maintenance handbook for use
at the wereda level. The manual was renamed “Manual for Low Volume Roads” to reflect its
wider application beyond road design.

The purpose of this report is to record the proceedings of the Launch Meeting for the manual
held at the Hilton Hotel in Addis Ababa on 28" February 2017.

Low Volume Roads, Manuals, Maintenance, Ethiopia
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The Africa Community Access Programme (AFCAP) is a programme of research and knowledge
dissemination funded by the UK government though the Department for International Development
(DFID). AFCAP provided support to Ethiopia through the Ethiopian Roads Authority (ERA) for the
preparation of new design manuals, specifications, standard drawings and bidding documents for Low
Volume Roads (LVRs) as well as the updating of the existing 2002 series of road design manuals for high
volume roads and the development of a new Geotechnical Design Manual and Route Selection Manual.

The Design Manual for LVRs was published in draft form in May 2011 and distributed for use. An
independent review was undertaken in October 2013 of the use of the new manual and ERA
collected comments from users of the manual, which were made available to AFCAP management in
November 2014. It was agreed that there was a need to start a process of updating and finalising the
LVR Design Manual. It was agreed that this should be undertaken by the original drafting team. Civil
Design Solutions (CDS) of Mauritius was contracted by AfCAP management to manage the updating
process.

The project team visited Addis Ababa from 17" to 19™" November 2015 to discuss the comments
received from users of the manual and from the independent review of its use. Responsibility was
assigned to each team member to affect the agreed changes.

The first drafts of the updated manuals were discussed at a three-day Peer Review Group meeting in
Addis Ababa from 23™ to 27 February 2016. Each of the Lead Authors and the Expert Reviewers
presented the changes in their area of responsibility and this was followed by a discussion period.

Following the February 2016 Peer Group meetings several suggestions were accepted by ERA for
restructuring of the LVR manual. They were as follows:

e Combine the existing Parts B and D to make the manual more user-friendly.

e Restructure Part A to accommodate sections from the current Part B.

e Develop a new Part D on “Construction of LVRs” to incorporate section on construction
related topics from Parts B, D and E.

e Develop specifications for road maintenance for inclusion in Part G (Road Maintenance).

e Prepare a new “Field Guide” on road maintenance for use at the wereda level.

e Rename the document “Manual for Low Volume Roads”.

Final drafts of the manual underwent an “Executive Review” process by two rural roads experts
based in Ethiopia. Changes recommended by the Executive Review group were incorporated in the
manual and the documents published using desktop publishing software. Many of the original
figures were redrawn to improve the quality of the final document and some new photographs
introduced to increase the local relevance of the document.

Sample hard copies were printed and used as final check copies. Several corrections were made
and the final versions published.

Two hard copies of each part of the completed manual were presented to ERA management at a
“launch” event held at the Hilton Hotel on Addis Ababa on 28" February 2017.
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2 Manuals Launch Meeting

2.1 Attendance

The launch meeting was attended by 54 practitioners from ERA, the Road Fund, and private sector
organisations. The attendance list is included in Annex A. The meeting was also attended by
members of the local press including national television.

2.2 Programme

The programme for the launch meeting is shown in Figure 2.1. The launch meeting was facilitated by
the Director of the ERA Road Research Centre.

Time | Item Responsibility

09:00 | Welcoming Address ERA Director General

09:30 | ReCAP Support to Ethiopia and the Regional Context | ReCAP Regional
Technical Manager

10:00 | Process for updating the manuals Consultant Team
Leader

10:20 | Presentation of the Updated Manual: Consultant Team
PartA, B, Cand D Leader

10:50 | Coffee Break

11:20 | Presentation of the Updated Manual: Consultant Team
Part E, G and the Maintenance Field Guide Leader

11:50 | Handover of hardcopies and electronic version ReCAP Regional

Technical Manager

12:00 | Closure of meeting ERA Director General
12:30 | Lunch ERA Communication
Dir.

Figure 2.1: Meeting Programme

Figure 2.2: Scenes from the Launch Meeting

2.3 Opening Remarks

Opening remarks were made by the Director General of ERA based on a press release prepared by
AfCAP management (see Annex B). The DG described the background to the project, the role of ERA
as a regulatory body in the roads sector, the importance of a different approach to the provision of
Low Volume Roads, and the importance of reliable roads to connect rural communities to basic
services such as education, health, administrative offices and markets. He reported that the manual
will be used extensively by the Regional Road Authorities in the expansion of the rural road network
as well as maintain existing road assets. The new maintenance handbook is prepared in a simplified
format for use by wereda road management.
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2.4 ReCAP Support to Ethiopia and the Regional Context

The ReCAP Regional Technical Manager (Southern and East Africa) presented the regional context
and AfCAP support to Ethiopia (see Annex C). He summarised the aims and expected outcomes of
ReCAP, the focus on the uptake of research for practical application and embedment of the results
of research into norms and standards, and the importance of capacity building for local partners and
local ownership of the projects. He listed past and current projects supported by ReCAP.

2.5 Presentation of the Updated Manual

The Regional Technical Manager’s presentation was followed by a presentation of the completed
documents by the Team Leader of the CDS Advisory Team. The presentation of the Team Leader
focussed on the key areas of change to the 2011 version of the manual including:

o Combining the old Part B and Part D into a new Part B (Design of Low Volume Roads).

e The inclusion of the DCP/DN pavement design method, modification to the CBR pavement
design method with the use of structural numbers, and introduction of the new DCP/CBR
method for upgrading unpaved roads.

e Rationalisation of the approach to the estimation of flow in water courses and a design
procedure for fords.

e The development of the new Part D, which includes material on construction from the old
Parts B, D and E as well as new material, for example on borrow pit management.

e The reformatting of Part G (Maintenance) and inclusion of new specifications for routine
maintenance.

o The development of a new Field Maintenance Guide.

The presentation of the Team Leader is included in Annex D.

2.6 Handover of the Manual

Following the presentations, the AfCAP Regional Technical Manager formally handed over hard
copies of the completed manuals to the ERA Director of Operations. The meeting was closed and the
participants adjourned for lunch.

Figure 2.3: Handover of Completed Manuals
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Annex A: Attendance at Meeting
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Joint press statement
Tuesday 28 February
Addis Abeba,

For immediate release

Launching of the Ethiopian Roads Authority Design Manuals for low Volume
Roads

Improving the provision of Low Volume Roads towards sustainability in Ethiopia

Today the Ethiopian Roads Authority (ERA) officially launches its Design Manual for
Low Volume Roads. The Manual, originally released in draft form in 2011, has been
in use for some time and updated following feedback provided by users of the Manual.
The final version the manuals includes a whole new field maintenance handbook for
use at the wereda-level.

ERA, as a regulatory body is responsible for planning and formulating long and short-
term plans and programs for road construction, design and maintenance. To fulfil its
mission of provision of safe, comfortable and adequate road infrastructure to support
the socio-economic development of the nation, developing and updating of design
manuals, guidelines and specifications is mandatory. This manual, which is the first of
its kind dedicated to Low Volume roads, is the result of ERA’s effort in this regard.

The construction of Low Volume Roads using specifications developed for high
volume roads tends to be expensive as use of locally available materials are restricted
since they do not satisfy the requirements of the specification. Therefore, the
development of design manuals for Low Volume roads has many advantages with
respect to cost minimization through using locally available materials and low cost
methods of construction. These manuals are, thus, very important in the expansion of
rural road network in cost effective manner.

Connecting rural communities in Ethiopia to basic services such as education, health,
administrative offices and markets throughout the year is an important requirement for
their socio-economic development. As traffic is low on the rural roads connecting
these communities, their provision should be cost-effective and sustainable. The
Manual addresses the methods and technologies to be used to achieve this.

It is expected that these manuals will be extensively used by the Regional Road
Authorities in the expansion of the rural road network as well as maintain their
existing road assets. Especially, the maintenance handbook is prepared in a very
simplified manner so that wereda road management personnel can easily apply it in
their maintenance and management of their road network.

Page 1 of 2
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The development of the revised Manual has been supported by the Africa Community
Access Partnership (AfCAP), a rural transport oriented research programme funded by
UKAId. Much of the technical content reflecting new developments in LVR technology
since the initial release of the Manual in 2011, stems from AfCAP supported research
throughout Sub-Saharan Africa. The research covered the performance of different
types of pavement, maintenance techniques, use of local materials and other local
resources and an array of other aspects relevant to sustainable provision of low volume
roads.

ERA, through its Road Research Centre have been coordinating and facilitating the
development of the manuals and would like to encourage its wider use amongst
professionals and stakeholders in the road sector. With the application of the principles
and guidance on the provision and maintenance of Low Volume Roads provided in the
Manual, the Ethiopian Road Authority will be able to further optimise the provision of
safe and sustainable rural road infrastructure for its rural communities.

About the Africa Community Access Partnership (AfCAP)

AfCAP is a six-year research programme (2014-2020), funded by UK Aid, with the
aim of promoting safe and sustainable transport for rural communities in Africa.
The AfCAP partnership 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. AfCAP is brought together with the
Asia Community Access Partnership (AsCAP) under the Research for Community
Access Partnership (ReCAP), managed by Cardno Emerging Markets (UK) Ltd.
www.research4cap.org

Page 2 of 2
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Launch of Updated Design Manuals for
Low-Volume Roads in Ethiopia

Official Launch: Addis Ababa, Ethiopia, 28" February 2017

Nkululeko Leta

Regional Technical Manager, East & Southern Africa

ReCA

h far Commurdty Accens Partnership

Content
= ReCAP — An Overview

= Ethiopia Projects Summary
= Way Forward

Official Launch, 28 February 2017, Addis Ababa, Ethiopia
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;“ ReCAP Background

emunity Access Part

= ReCAP 2014 to 2020

= Following the success of:

— South East Asia Community
Access Project (SEACAP)
2004-2009,

— Africa Community Access
Programme (AfCAP 1) 2008-
2014,

= DFID initiated a second
phase under ReCAP:

— AfCAP, Africa Community
Access Partnership

— AsCAP, Asia Community
Access Partnership

Official Launch, 28 February 2017, Addis Ababa, Ethiopia

or Commurdy Accens

@*ﬁ ReCAP Aimsand Outcomes

= AIM: Build on the programme of high quality
research established under SEACAP and AfCAP (1)
and take this forward to a sustainable future in which
the results of the research influence policy and are
incorporated into practice.

= OUTCOME: “Evidence-based, cost effective and
reliable low volume rural roads and transport
services that are strengthened, promoted and
influencing policy and practice in Africa and Asia”.

Official Launch, 28 February 2017, Addis Ababa, Ethiopia
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ReCAP Key Principles

Research for Communty Accoss Partnership

= Focus on the uptake of research for practical
application and embedment of the results of
research into norms and standards

= Capacity Building integral to all projects

= Fundamental underpinning principle that whilst
ReCAP may facilitate, support and advise on the
research projects, the initial ideas and concepts must
originate from, and be owned by, the partner
countries

Official Launch, 28 February 2017, Addis Ababa, Ethiopia

RGCAP Lessons Learnt

esearch for Commundty Accens Partnership

= Home for the research
in each partner country
- focal point for
sustainable knowledge
management and
transfer.

= Undertaking and
disseminating research
is not enough; uptake
and embedment
essential.

= Research, capacity
building and knowledge
transfer not as separate
activities

Official Launch, 28 February 2017, Addis Ababa, Ethiopia
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ReCAP

= Total budget over six
years is £24.2 million

= £17.4 million for
AfCAP (12 countries)

= £6.8 million for AsCAP
(5 countries)

= Similar percentage
split (70/30) between
infrastructure and
other theme areas

Budget

Official Launch, 28 February 2017, Addis Ababa, Ethiopia

‘“"_‘Z‘v »iX -y ~ A\ o p
b ‘. Nigeria />
Sierra Leov.'h" I /)_

Liberta)

AF

. AFCAP Partner Countries

& AFCAP Supported Countries

AfCAP

South Africa and
Nigeria provide
research resources

Official Launch, 28 February 2017, Addis Ababa, Ethiopia
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ty Accoss ”

ReCAP Current Project Portfolio

AfCAP 65
National Projects

AsCAP 15

AfCAP 17
Regional Projects

AsCAP 3
Cross cutting (eg gender mainstreaming, safety, 20
knowledge management)
Other (smaller projects eg conference support, 54

Meetings etc)

Official Launch, 28 February 2017, Addis Ababa, Ethiopia
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ReCAP AfcAP Regional Projects

Project Title Status
Asset Management Underway
Climate Resilience Underway
Back Analysis of Existing LVSRs Underway
High tech solutions/Satellite Imagery Underway
Benefits Analysis System Underway
Leadership Development Programme Underway
Benefit analysis system (scoping) Complete
Integrated Pavement Design Systems Approved in principle
Materials Database In Procurement
Accelerated testing of trial sections Approved in principle
Effect of “First Mile” In Procurement
Stabilisers for unpaved roads Approved in principle

Official Launch, 28 February 2017, Addis Ababa, Ethiopia
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Prewous AfCAP Projects in Ethiopia

= Preparation of new design manuals, specifications, standard
drawings and bid documents for low volume roads (2011);

= Updating of ERA 2002 series of road design manuals for all road
categories, included Geometric Design Manual, Site Investigation
Manual, Bridge Design Manual;

= Development of new manuals: Geotechnical Design Manual and
Route Selection Manual;

= Updating and revision of the 2002 version of the Standard
Drawings and Specifications (2015)

AfCAP Prolects in Ethiopia (cont’d)
= Training and Capacity Building for the design and construction of
surfacing seals;
= Development of a guideline for surface sealing in Ethiopia;

= Design, construction and monitoring of the demonstration road
sections related to the design philosophy of the LVR Manual
(2014);

= |Investigation of the Use of Cinder Gravels for use in the pavement
layers (on-going);

= LTPP monitoring of existing experimental sections (on-going);

= Capacity Building of Road Research Centre (on-going)

=\
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e

AN



AFCAP /ASCAP

Africa/Asia Community Access Partnership

AF

~g ReCAP

mnaty Access Pagt

Way Forward/ Exit Strategy

Reality is that AfCAP as a programme is not sustainable

= Based around the development, institutionalisation
and support of sustainable national research capacity

= Regional organisations have to take responsibility (eg
ARMFA, ASANRA)

= For research coordination in Africa, ARTReF has an
important role

— Supported by AfCAP to start-up the Forum since
September 2014

— Business plan for sustainable finance and management
being developed

Official Launch, 28 February 2017, Addis Ababa, Ethiopia
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arch for Commundty Accens Partnership

Thank you for your attention

www.research4cap.org

Follow ReCAP on:

in] & 4

Official Launch, 28 February 2017, Addis Ababa, Ethiopia
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Finalisation of the Manual
for Low Volume Roads for
the Ethiopia Roads
Authority

Manual Launch Meeting
28th February 2017

Background to the Assignment

e LVR Design Manual was published in 2011.

e ERA subsequently published new manuals and
guidelines for high traffic roads: LVR Manual
must be compatible.

¢ New LVR design manuals in South Sudan,
Malawi, Tanzania and Mozambique.

e Development of the DCP design approach for
LVRs (paved and unpaved).

¢ Need for a more holistic approach to LVR road
provision (e.g. planning and construction related
issues).

* Increasing focus on maintenance of rural roads
(URRAP).

Private and confidential 2




Objectives of the Assignment

NV
JK

'S
a

Prepare a final print-ready master document of the ERA
Manual for Low Volume Roads that is approved by ERA and
representatives of the peer and executive review groups.

%)

Private and confidential

3

Process for Manual Updating

* Meeting in March 2015 to identify priority projects for AfCAP
funding: urgent need to update manual

e Comments received from users of the 2011 draft manual +
independent review of Oct 2013.

¢ Visit of advisory team in November 2015 to obtain feedback and
agree strategy

e First draft of revised manuals presented to Peer Review Group in
February 2016 and June 2016 (Part D - Construction)

¢ Second draft of manual submitted to Executive Review Group in
July 2016.

e Comments from ERG incorporated
e Desktop publishing
* Launch of manuals.

Private and confidential 4
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Manual Updating Team

¢ Ato Alemayehu and Ato Deribachew (ERA RRC)

* Peer Review Group

e Efrem Gegziabher and Bizuneh Kebebe (Exec Review Group)
¢ Les Sampson and Nkululeko Leta (ReCAP)

* Rob Geddes (Team Leader)

¢ John Rolt (geometrics, DCP/CBR pavement design)

e Mike Pinard (planning, construction, DCP/DN pavement design)

¢ Gareth Hearn (geotechnics)
e Manaye Ewunetu (hydrology)
¢ Rob Petts (maintenance)

e Kingstone Gongerah (maintenance).

Private and confidential 5

Manual Updating Team

Peer Review Group — February 2016

Private and confidential 6
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Major Changes

1. Manual renamed “Manual for Low Volume Roads”.
2. Part B now incorporates the old Part B and Part D.

3. New Part D “Construction of LVRs”: includes construction sections

from old Part B, D and E and new material.

4. PartG:

e Converted from A5 to A4 size

* Restructured to include “defect” and “maintenance activity” on a single

sheet

* New specifications for rural road maintenance included.

5. New field guide for wereda road maintenance (simplified Part G).

Private and confidential 7

Structure of the Manual

Part A: Introduction to Low
Volume Road Design

Part B: Design standards for
Low Volume Roads

Part A: Introduction to Low
Volume Roads

Part B: Design of Low
Volume Roads

Part C: Complementary
Interventions

Part C: Complementary
Interventions

Part D: Explanatory notes for
low volume road design

Part E: Explanatory notes and
design standards for small
structures

Part D: Construction of Low
Volume Roads

Part E: Explanatory Notes
and design standards for
small structures

Part F: Trail Bridges Manual |

| Part F: Trail Bridges Manual |

Part G: Road Maintenance
Booklet

Part G: Maintenance of
Low Volume Roads

“Manual
for Low
Volume
Roads”

Wereda Road

Maintenance
Guide

10/03/2017



Part A: Introduction to Low Volume Roads

Private and confidential 9

Part A: Introduction to Low Volume Roads

Context and Scope
0 Road network classification
0 Context sensitivity

0 Low volume road design principles (earth,
gravel, paved)

Policy and Legislative Controls
Planning (process and tools).
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Part A: Introduction to Low Volume Roads Ukaid
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Part A: Introduction to Low Volume Roads Ukaid

Context sensitivity and sustainability of LVRs
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Part A: Introduction to Low Volume Roads Ukaid

Environmentally Optimised Design
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Contribution to Deterioration
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Part A: Introduction to Low Volume Roads Ukaid

Environmentally Optimised Design

Uncontrollable

Contrallable
Factors

Factors -
@
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Part B: Design of Low Volume Roads
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Part B: Design of Low Volume Roads

* General Introduction

e Site Investigation for Route Selection and Design
e Subgrade

* Construction Materials

e Roadside Slope Stabilisation

o Traffic

* Geometric Design

* Road Safety

* Drainage

e Pavement Design for Paved Roads

e Pavement Design for Unpaved Roads
e Surfacing

e Life Cycle Costing

Private and confidential 16
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Part B: Road Safety
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Part B: Road Safety
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Part B: Drainage Design

1. Text aligned with ERA Drainage Design Manual (2013): more detail added,
especially on the application and limitations of various flood estimation

methods

2. New table for Design Flood Return Periods, method of dealing with high
risk situations

3. Updated 24h Rainfall Depth vs Frequency data & new IDF Curves.

Geometric design standard

=

Structure type DC4 DC3 DCc2 DC1
Design Check Design Check Design Check Design Check

Side drains 10 25 5 10 5 10 2 5

Fords and drifts 10 25 5 10 5 10 2 5

Culvert diameter <2m 15 25 10 25 10 25 5 10

Large culvert diameter >2m 25 50 15 25 10 25 5 10
Gabion abutment bridge 25 50 20 25 15 25

Short span bridge (<10m) 25 50 25 50 15 25 10 25
Masonry arch bridge 50 100 25 50 25 50
Medium span bridge (15m-50m) 50 100 50 10 25 50
Long span bridge >50m 100 200 100 200 50 100
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Part B: Pavement Design (old method)

Pavement design method

Estimate the traffic
loading

Assess subgrade CBR using DCP
+ test pits

Identify uniform sections based
on subgrade strength

Select pavement
structure from
catalogue for each
uniform section

Look for pavement
materials meeting
specifications for CBR,
grading, plasticity for
each layer

Private and confidential 20
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Part B: Pavement Design — Dynamic Cone Penetrometer Ukaid
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Part B: Pavement Design (new method — DCP/CBR)
DCP/CBR design DCP/CBR design method for

method for New Roads Upgrading Existing Roads

Estimate the traffic Assess existing
loading pavement and sub-
grade CBR
(DCP + test pits)

Calculate the SN for
the existing pavement
at each test point

Find required SN at each test

point from catalogue

Assess structural deficiency at
each test point

Identify uniform sections ‘
based on structural deficiency w
Take action depending on

structural deficiency (%ile) 2 2




10/03/2017

Part B: Pavement Design — DCP/DN Method ukaid

DCP/DN design method for .
upgrading existing roads L

Po—

Estimate the traffic Assess the existing
loading pavement and subgrade -
DN profile with depth
(uniform sections)

Pravwine el dagnli finia )y

Compare the actual
strength profile with _ =} = 2
required profile from DN = mm/blow

the catalogue

Determine how to
make up deficiency

Look for materials
with required DN
values for new layers
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I
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Part B: Pavement Design — DCP/DN ukaid
DCP/DN design method for __ e
upgrading existing roads Ir-]
Estimate the traffic Assess the existing [I' L
loading pavement and subgrade - f
DN profile with depth
(uniform sections) i
Compare the actual
trength profile with ' B
strength profile wi DN = mm/blow J = s

required profile from
the catalogue

Determine how to
make up deficiency

[ g

Look for materials L L e
with required DN =
values for new layers ke
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Part B: Pavement Design

o

1. DCP/CBR method for
new roads and upgrading
existing roads

2. DCP/DN method for
upgrading existing roads
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Part B: Life Cycle Costing ukaid

Aternative A_- _-Alternative B
/

Pavement condition
o

Terminal Serviceability

0 5 10 15 20
Pavement Life (years)
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Part B: Life Cycle Costing ukaid

Benefits User cost Residual value

Rehabilitation
Construction
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Part B: Life Cycle Costing ukaid

Total

Oiptimum

\

Incrégsing traffic

Decreasing traffic

Cast

A

Construction/
Rehabilitation —
Maintenance
1
/ -
Road Design Standard
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Part C: Complementary Interventions
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Part C: Complementary Interventions

¢ Planning and identification of complementary interventions
e Community participation
e Contract provisions to support complementary intervention

e Supervision, monitoring and enforcement.

S
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Part D: Construction

%)

New!
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Part D: Construction

¢ Project Implementation

e Road Construction

* Borrow Pit Management

e Construction of Small Structures
e Quality Assurance and Control

e Technical Auditing

Private and confidential 32




Part D: Project Implementation ukaid

Procurement Process

Works

* Guiding Principles

» Use of Model Documents
« Call for Tenders
 Tender Evaluation

o Award of Contract ERA Standard Bidding Documents
not included in manual but
Supervision Services referred to in text
Private and confidential 33
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Part D: Road Construction ukaid

3.1 Introduction
3.2 Construction Strategy

3.3 Construction Equipment

3.4 Utilising Natural Gravel and Soils
3.5 Roadbed Preparation and Subgrade Construction
3.6 Compaction

3.7 Surfacing Awareness of key issues

Private and confidential 34
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Part D: Borrow Pit Management ukaid
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I. . stxckpile D
ocation PROFILE
X Topsol approx. 150mm thick EXTRACTION ROUTINE AY2C0
B Subsoll approx. 300mm thick REHABILITATION ROUTINE C+B=A
€ Subsoll approx. 400mm thick
D Gravelusuaty 750 2000mm depth thick Source: AL, 1999
Procedure

¢ More efficient operation
¢ Avoid environmental and social

impacts
¢ Avoid contamination of construction
materials.
Labour Based
Private and confidential 35
P L]
Zaln=
Part D: Construction of Small Structures ukaid

e Setting out
e Excavations

e Formwork

e Concrete
e Steel
e Timber
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Part D: Quality Assurance and Control UKaid

APPROACH TO QA/QC
» Components of a Total Quality Management System

QUALITY CONTROL ISSUES
» Frequency of laboratory testing
e Layer thickness control

e Compaction control

«  Final finish. e Awareness of importance of
QA and QC

¢ Framework for achieving
quality on site

Private and confidential 37

Part D: Technical Auditing UKaid

e Whatis a Technical Audit?

A formal, systematic procedure for undertaking an
independent, objective, assessment of a project compliance
with required standards and specifications.

¢ What s the difference between technical auditing and
supervision/quality control?

e Why undertake a Technical Audit?

To ensure that construction works and supervision services
are carried out in an efficient and effect manner and to the
highest possible standards.

e Who participates in Technical Audits?
e What are the steps in the audit process?

* Awareness of role and
importance of Technical Auditing

* Framework for achieving quality
on projects

Private and confidential 38
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Part E: Design Standards for Small Structures
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Part E: Design Standards for Small Structures ukaid

e Project planning i%ﬁ

e Design criteria

e Structural options

e Site selection and appraisal

e \Watercourse characteristics
e Materials

e Structure design

e Construction and Maintenance
chapters relocated to Part D and
Part G.

e Hydrology consolidated in Part B.

Private and i 40
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Part E: Design Procedure for Fords ukaid
o S N :
HW [ N SN ool il B, B ishghih
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f

Figure E.8.23: Crossing Profile of a Vented Ford

h (max) = 31cm
H = h/0.6 = 52cm

Qvent = Qe - Qtop (E-4-1)

Q. is the total design flow
Qqop is the flow over the ford = 4.83 L0251 H1-67 (E.4.2)

Calculate number and size of pipes to accommodate Q¢

The exit velocity V, = Q. /(tD?/4) < 3m/s @
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Part F: Trail Bridges Manual ukaid
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Part G: Road Maintenance

¥
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Part G: Road Maintenance ukaid

e The Purpose of Maintenance
* Maintenance Activities
e Regular (Routine) Maintenance
e QOccasional (Periodic) Maintenance
* Prioritisation
e Planning and Productivity
e Maintenance of Bridges & Structures (Annex)
e Specifications for Maintenance of Low Volume Roads (Annex)
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Part G: Maintenance Activities
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Tabja G4 1: Roadside Activties

1-08 Crmas on shoukdar or ir drain

100 Cut orems manual or mechanisecd

102 Trees. pnd b Fess, g et g O noa s ks

1-02 Bush claecing

2-0% Shoud or wrrded, ordoos nek drin properky

P Shonlder reiabi i A

il Shouldar v Or Bnded, ordDes Aol oW priper

DGR Shaajlder rehabliipen {madianisedl

2-00- Shouder urevan pr eroded. or doey not desn propivk
Iminon

2-00 Shoulder Blading Dnrd':nuqd}

308 Shaudaremca

3104 Plart graas and warimr &
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Part G: Maintenance Activities

Table G865 Dratnpge Activities

#-00 CobwermrTuifi sdbeddob s iced

5 CulveriDote Cheaning

402w Cran mked

&0 Crain Clesnng (manusl)

4020 Drsin ghed

L0020 Dvam Chraning Imadtansed]

500 Dirsdn v shopse gioded Iminon

08 Repair Emslon Damadge [sslncied 1)

502w Dran or slope wroded imajor)

5-{2a Rapair Emyicn Damage frock il

FOEh Hoper emded wmape

freizh faracing or Wissting

SO0 M i A 4 '

&-0% Murtarmd Massery Rapar

E-08 Dry Masernry damismd

&2 Diry Masar'y Repar

101 Gabecn smucume demaged

TAI G Sineors Fopmr

-0 Emaexi m diin

B0% Build stonsiwooden acaut theck
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Part G: Maintenance Activities
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Part G: Maintenance Activities
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Part G: Maintenance Activities ukaid
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Part G: Maintenance Activities ukaid
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Part G: Maintenance Specifications

Scopa of works: mpeosa uisibiing 1o mairdaln sado sght dstance, visibility of rasd sgns, road
markars, animals and padesiriang within e rosd e,

Spis ol Hicariio ns |

Flace wamng wgrm and sabety dewices
Cut, upmaol end mmove bushes o sy thet gl busbes ses desed

Woarkmen must-maie thsd i dansge |5 cawad 1o Prand ot 5 anch a o fumgire when o

ek anol au oF upeconsd dieng clesing

Bkl gnd compec 1o dersity of wrcamding ground sl sxeeated ok dug duiing ramoval of mpis

Collct and clmar sl rul mois and dabin Tmm dsins; camagevay snd roed maeree, losd and diepoe io
deupgnatec siny

Pebstmare: wrid recced the brcith and width ol s ceaed
Rampve iempomy osd slgns and safery dewoey,

Roscription of B iem

1402; Clwwrng of bunh, shrubn end oot on the side ol the reat o mpess asbdity end road sefety Unit ol
ruasrmment shal ba in m? of sma ol bish cleared.
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Part G: Maintenance Specifications
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Gabien Sractes rupse m

Seope of works: Bepeir demaped qobion baskets and re irstate

Spmcifications:

#  Flacewaming sgme and sabwty devices

= Cgmanile dampged gaibicn- and clept this site for epasr

= Meagne the e and solome of work myguied o make good the damaged eent of getsong

&  Shaps tha gebson bobketinio s mouler shaps with all sde vreght end symmeecsl

* Flece gabion agmnsi s firm sxcsvited wal orneed o s oesgng gahicn baski

& Sooum the gabion by fying i 2 the sdeient gebsonkd:

= Firhracindg Gy @ e ey

& Filthe gakion beeket manually e ke dirsbie stores no amer than Z50mm bt no smaller than the sie
of tia mmh mim forming the gakian

#  Pack tha sinnes sghily acaimd sach other to form e sokd strucsim

& Slighdy crardll the heaked tn allow o sets emem of e oo

= Taick she gabkon [ with tying wire and Timmn by secure the il 1o the ldes wing tying wie

* Romowe Bl loose deloris and signisge

Dmscrigtion of Bl ieme

7-01: Rmpuir demaged gabion Baskeo and re iméssm. Unit of measoremeant shall be sulime nom®af geben
impmmeEd
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Part G: Maintenance Specifications ukaid

|Mumﬂmaimnhgﬂwﬂnmn

Scoper of warks: Machanlcaf grading graval, scarify and mave tha materdal into a windrow and than
el and s pread Inte reduired profila.

Spiciications

¢ Fluca varning skymoand sristy devicm

& Fip end manky the sxiting reed widice and push into & wndos towands the cente-of the rmed
= Additioral mateial cpn be sckilad iF racess sy

= NS BN i the ey | ghen mogh |y

¢ Spreecl the meterial and compest forming the equid prefile

4 Famowe loces stones and i from tha © = ¥

& Femove el sgneand scfety deicei,

Pescription of kil am

12-071 Heawy grading of mad surlsce io comen deep wis, comgations, poithioles and camber Limg of
nhall bs inocor of read dmd
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Field Maintenance Guide Ukaid
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Field Maintenance Guide
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Thanks to all who helped to make this project
a success
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