Session 4

Low Volume Rural Road
Pavement Construction

Summary

This session presents key issues relating to the
construction of LVRR pavements and associated
drainage. The need to comply with the design
specifications is of a paramount importance not
only in regard construction materials abut also in
respect of construction plant and construction
procedures. There is clear need to improve the
guality control on rural road construction and this
session highlights important issues to be
considered .
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Points to Think About

Are specifications important?
Why do we use specifications ?
How to control construction quality?

How important is quality control ?
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Construction Materials Specifications

The ability of the material to perform its
function in the road is normally assessed by
its compliance, or non-compliance, with
construction material specifications.

These should control the impacts of
excavation, transportation, processing,
compaction and placing, and the in-service
impacts of both the traffic and environment
depending on the nature and position of the
materials in the pavement structure.
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Construction Materials Specifications

These specifications should be:

o Clear and understandable

o Appropriate to the local road environment

o Capable of being applied by local contractors

o Aimed at producing a technically sustainable
road

Cover all relevant technical and cost issues
Compatible with overall Cambodian regulation

&

Specifications

Contract specifications normally cover the complete
range of activities required to complete the
construction of a required road in a satisfactory
manner, including:

* Site preparation

® Setting out and surveying

* Pavement construction plant and procedures
® Construction materials




SEACAP Specifications

Reference ISpecification

Seals RRST 1-01 Bituminous Emulsion — Surface Dressing Chip seal

RRST 1-02 Bituminous Emulsion — Sand Seal
RRST 2-01 Gravel Sub-Base/Base

RRST 2-02 Lime Stabilised Sub-Base/Base
RRST 2-03 ICement Stabilised Sub-Base/Base
RRST 2-04 Emulsion Stabilised Sub-Base/Base

Sub-Base - | RRST 2-05 Armoured Gravel Roadbase
Base RRST 2-06 Sand Sub-Base

RRST 2-07 Quarry-Run Sub-Base

RRST 2-08 Graded Crushed Stone Sub-Base/Base
RRST 2-09 [Sand Bedding Layer

RRST 2-10 Dry Bound Macadam Sub-Base/Base
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SEACAP Specifications

RRST 3-01 [Fired Clay Brick Pavement — Unmortared Joints

Block RRST 3-02 [Fired Clay Brick Pavement — Mortared Joints
Paving RRST 3-03 [Cement Brick Pavement — Mortared Joints

RRST 3-04 Mortared Dressed Stone
RRST 3-05 |Cobble Stone Paved Surface
RRST 4-01 Bamboo Reinforced Concrete
Concrete RRST 4-02 [|Steel Reinforced Concrete

RRST 4-03 [Non-Reinforced Concrete
RRST 5-01 |Gravel Shoulders
RRST 5-02 [Lime Stabilised Shoulders

Shoulders | RRsT 503 |cement Stabilised Shoulders

RRST 5-04 Quarry-Run Shoulders
RRST 5-05 [Sealed Macadam Shoulders
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The Construction Guidelines

The document comprises a series of technical
chapters and Appendices relating directly to
specific pavement options and their
specifications, grouped as follows:

- Surface seals

- Stabilised bases and sub-bases

- Non stabilised bases and sub-bases

- Block pavement options

- Cement Concrete pavements

kecs ¥
The following are three
examples taken from the
Construction Guideline
You have a complete copy
Ap
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Example 1
Bitumen emulsion stone Chip Sealing
— SBST (e)
Note DBST (e) is similar — with two
layers of emulsion and stone
chippings
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Existing surface should be visually checked

Kate

Surfacing aggregates should be stored on site in

clean dry areas a

djacent to the road.
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Prior to priming the surface must be clean and
free from dust

am

Where necessary the aggregate should be
screened on site

am




Bitumen emulsion may applied by spray bar, hand

lance or by hand water-can application

Kate
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The stone chipping application should be made
Immediately after the application of emulsion,

Kate
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The surface must then be lightly rolled immediately
with an approved roller

<
Example 2
Lime stabilised base or sub-base
Cement stabilised procedure is
similar
)
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Approved local soil should be placed on a previously
prepared and approved suas .

Bags of lime should be accurately spaced at intervals
consistant with the specified rate of application
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After breaking open the bags the lime should be

uniformly spread using hand tools

<
On site removal of coarse material may be
required
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Immediately after the lime has been spread, it shall

be mixed with the loose soil
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It will normally be necessary to add and mix in
water to achieve the target moisture condition
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The layer must be shaped and then tamped for 1-2 passes
with vibration switched OFF. Compaction with vibration

switched ON should then be completed

A
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Example 3
Cobble stone pavement
Other block options are similar
ar
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Mortared pavement edge stones must be

am

placed first

Sand for the bedding layer can be spread and then

am

lightly compacted to its level and shape.

el
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Cobble stones can then be placed on the previously
compacted bedding layer

Cobble stones should be placed with the smoothest
face uppermost
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Each stone should be lightly tapped into position

Keg

with a mason’s hammer

The cobbles should be placed in an approved pattern, with

joint spacing between the cobbles of 5 - 10mm

Keg

17




Joints between cobbles are then infilled with the

specified sand-gravel material
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The specified sand-gravel material is first spread
over the cobble stones, and then brushed in.

Kate
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Cobbles and infilled joints should be consolidated

Keg

with a small vibrating roller or plate compactor

A final rolling is then carried out by a minimum1

Tonne vibrating roller with 6-8 passes per point

Keg
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Quality Assurance ?

Roads must be constructed to comply with
specifications.

Badly constructed roads will fail early and
not perform their task

This WASTES GOVERNMENT AND LOCAL
COMMUNITY MONEY
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Construction Quality
Control is Therefore
Essential

Design compliance
enforced.

Poor site
procedures
eliminated.

As-built inspections
specified
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Key Areas

Materials approvals

2. Pavement layer
approvals

3. In situ testing

4. As-completed Quality &
Assessment

™)
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- — SITE DAILY WORKSHEET
Use Wg .
[Chainage TWork Type [Amount abow [Pt Trows ]
Standard Forms
o Contract Mobilisation T e o —— —
o Materials Approvals
D Site Diary MEASURE Thickness | Comments.
o On Site Testing
o Quality Assurance
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Correct Construction Plant and its Correct Use

Vibrating roller  Static roller on Rotovating
on gravel base  gravel sub-base lime-soil mix

\ X \
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Materials Approval

Visually check, sample and test material at Visually check, sample and test material
source for general approval as delivered

Kace otb C
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Layer Quality Control

o Camber

o Layer Thickness
o Road widths

o Strength (Testing)

Site Testing

Slump test —
Concrete

Dynamic Cone
Penetrometer
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QA Survey
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Discussion
The use of specifications
The importance of site supervision
How to improve site supervision
The cost of poor construction to rural
communities
)
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®maniiigiiy 8 18nid Setting out and
surveying
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ﬁngﬁtﬁﬁigﬁjSEACAP Specifications

J RANINTY UGS UIERIGAI Specification
. B Seals RRST 1-01 -
bl mimeimﬁgLﬁmﬁ) 68 Surface Dressing Chip seal
RRST 1-02 -~ . . .
ﬁ]iLﬁTﬂjﬁﬁinﬁLﬁmﬁ) 168 1E Bituminous Emulsion — Sand Seal
RRST 2-01 o a o
I ase/Subbase Grave
INTHIIS i (TR I"ltﬁﬁﬁ'ﬁi Base/Subbase G |
RRST 2-02 ° = = ° . -
ewE B (UG 84 [UNUE TNTWIRMARD 1 Lime Stabilised Sub-
° . Base/Base
(nUasEs RRST 2-03 o - - -
(UG 84 [UNUE TNTIIMIRIEY cement Stabilised Sub-
Sub-Base -Base Base/Base
RRST 2-04 o - = = —
(UG 84 [UAUE ITTANIFIAING Emulsion Stabilised
Sub-Base/Base
RRST 2-05
___ I I NUBHENIEA Armoured Gravel Roadbase
|(Hq§‘ —
= ”
W SEACAP Specifications
UGRSUILHAIGH ificati
J RANINTY UGS UIERIGAI Specification
. G Seals
i RRST 2-05
I N URHENIHA Armoured Gravel Roadbase
RRST 2-06 o o~
FIIUTE TS 16 Sand Sub-Base
RRST 2-07 o oo ~
[EU(E I {UAISEERI Quarry-Run
iR B
RRST 2-08 o a = N 00
Lﬁjmﬁffims [FONTHIS <] uE Tﬁ]tiiiﬁjmmtﬁﬁﬁiﬁﬁ Graded Crushed Stone
Sub-Base -Base RRST 2-09 .
ISIUMEUE 1E Sand Bedding Layer
RRST 2-10
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ﬁgm Sﬁif‘i ﬁigﬁj SEACAP Specifications

RRST3-01  [ms o el . ‘
QﬁﬂﬂiﬁmﬁiﬂuLﬂﬁSﬁmS) WIRINUGNI Fired Clay Brick
o ﬁ[‘mﬂj Pavement — Unmortared Joints
NSRS RRST3-02  |as = o .
Gl GRNMIRIERIRINS WHIMYSAN Fired Clay Brick
Block Paving Pavement — Mortared Joints
RRST 3-03 > o fs e o
SﬁﬂﬂﬁmﬁiﬂuﬁjﬁiﬁSﬁmS) TTHIMUGNT Cement Brick
$USY concrete Pavement — Mortared Joints
RRST 3-04 a
i{jﬁﬁﬁjﬁiﬁlﬁjﬁ]@ WIHIFNUMortared Dressed Stone
’ RRST 3-05 > o
ﬁj’]};ﬁé Shoulders Qﬁﬂmimfﬁﬁjﬁgﬁ Cobble Stone Paved Surface
RRST 4-01 e o o
Qﬁﬂﬂj‘immiﬁfﬁﬁmsyﬁg Bamboo Reinforced Concrete
Hq_g‘ -l:'r
_L UF,‘,J,"‘ EDUCONS
ﬁQmSﬁiﬁﬁigm SEACAP Specifications
RRST 4-02 > o 2 .
115514 Concrete Qﬁﬂﬂﬁmmiﬁfﬁﬁmsmﬁ Steel Reinforced Concrete
RRST 4-03 = o
Qﬁﬂﬂﬁm[ﬁmf‘iﬁﬁ?g Non-Reinforced Concrete
ﬁﬂ};@; Shoulders | RRST 5-01 ,
= ﬁﬂ};ﬁé‘immmﬁj Gravel Shoulders
RRST 5-02 , o
ENBEIMNIIAIIMOAD 1 Lime Stabilized Shoulders
RRST 5-03 B o
ﬁﬂﬁ@tmmiﬁ“jimﬂf@ﬁﬁ Cement Stabilised Shoulders
RRST 504 ﬁﬂﬁi’tu"]ﬁjﬁﬁEQuarry—Run Shoulders
RRST 5-05

fﬁ]};ﬁﬁﬁ]mmmﬁa Sealed Macadam Shoulders
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Guideline Contents
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Visually check, sample and test material at

source for general approval

Visually check, sample and test material
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