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Session 4 

Low Volume Rural Road 
Pavement Construction

Summary
This session presents key issues relating to the 
construction of LVRR pavements and associated p
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 

lit t l l d t ti d thiquality 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?Are specifications important?

Why do we use specifications ?

How to control construction quality?

How important is quality control ?

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 p , p ,
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:
Clear and understandableClear and understandable
Appropriate to the local road environment 
Capable of being applied by local contractors
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 

i l dimanner, including:

• Site preparation
• Setting out and surveying
• Pavement construction plant and procedures
• Construction materialsConstruction materials
• Drainage
• Structures
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SEACAP Specifications
Reference Specification

RRST 1-01 Bituminous Emulsion – Surface Dressing Chip seal

RRST 1-02 Bituminous Emulsion – Sand Seal 
Seals

RRST 2-01 Gravel Sub-Base/Base

RRST 2-02 Lime Stabilised Sub-Base/Base

RRST 2-03 Cement Stabilised Sub-Base/Base

RRST 2-04 Emulsion Stabilised Sub-Base/Base

RRST 2-05 Armoured Gravel Roadbase

RRST 2-06 Sand Sub-Base

RRST 2 07 Quarry Run Sub Base

Sub-Base -
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

SEACAP Specifications
RRST 3-01 Fired Clay Brick Pavement – Unmortared Joints
RRST 3-02 Fired Clay Brick Pavement – Mortared Joints
RRST 3-03 Cement Brick Pavement – Mortared Joints

Block 
Paving

RRST 3-04 Mortared Dressed Stone
RRST 3-05 Cobble Stone Paved Surface
RRST 4-01 Bamboo Reinforced Concrete
RRST 4-02 Steel Reinforced Concrete
RRST 4-03 Non-Reinforced Concrete
RRST 5-01 Gravel Shoulders
RRST 5 02 Lime Stabilised Shoulders

Concrete

RRST 5-02 Lime Stabilised Shoulders
RRST 5-03 Cement Stabilised Shoulders
RRST 5-04 Quarry-Run Shoulders
RRST 5-05 Sealed Macadam Shoulders

Shoulders
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The Construction Guidelines

The document comprises a series of technical 
h t d A di l ti di tl tchapters 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-basesNon stabilised bases and sub bases
- Block pavement options
- Cement Concrete pavements

The following are threeThe following are three 
examples taken  from the 
Construction Guideline 

You have a complete copyp py
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Example 1

Bit l i t Chi S liBitumen emulsion stone Chip Sealing 
– SBST (e)

Note DBST (e) is similar – with two 
layers of emulsion and stone 

chippingschippings
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Existing surface should be visually checked

Surfacing aggregates should be stored on site in 
clean dry areas adjacent to the road. 
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Prior to priming the surface must be clean and 
free from dust

Where necessary the aggregate should be 
screened on site
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Bitumen emulsion may applied by spray bar, hand 
lance or by hand water-can application 

The stone chipping application should be made 
Immediately after the application of emulsion, 
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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 sub-base 

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 

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

Example 3Example 3

Cobble stone pavement

Other block options are similar
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Mortared pavement edge stones must be 
placed first 

Sand for the bedding layer can be spread and then 
lightly compacted to its level and shape. 
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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 
with a mason’s hammer

The cobbles should be placed in an approved pattern, with 
joint spacing between the cobbles of 5 - 10mm
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Joints between cobbles are then infilled with the 
specified sand-gravel material 

The specified sand-gravel material is first spread 
over the cobble stones, and then brushed in.
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Cobbles and infilled joints should be consolidated 
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 
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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

Design compliance 
enforced. 

Construction Quality 
Control is Therefore 

Essential

Poor site 
procedures p ocedu es
eliminated. 

As-built inspections 
specified 
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Key Areas

1. Materials approvals1. Materials approvals

2. Pavement layer 
approvals

3. In situ testing

4 As-completed Quality4. As-completed Quality 
Assessment

Use
Standard Forms

SITE DAILY WORKSHEET

Road

Date Rainfall
Sunshine

Supervisor Temperature

WORK DONE
Chainage Work Type Amount Labour Plant Hours
From To

Compaction
From To Plant Passess Comments on materials

Contract Mobilisation
Materials Approvals
Site Diary
On Site Testing

QUALITY CONTROL
Testing Sampling Lab Tests In situ Testing Comments on Testing
From To Ref. Assigned Ref.

MEASURE Thickness Crossfall Comments
From To

Quality Assurance
Addiornal Comments

Signature
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Correct Construction Plant and its Correct Use

Vibrating  roller 
on gravel base

Static  roller on 
gravel sub base

Rotovating 
lime-soil mixon gravel base

√
gravel sub-base lime-soil mix

√X

Materials Approval

Visually check, sample and test material 
as delivered  

Visually check, sample and test material at 
source for general approval 
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Layer Quality Control

Camber
Layer Thicknessy
Road widths
Strength (Testing)

Site Testing

Slump test –
Concrete

Dynamic Cone    
Penetrometer
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QA Survey

Discussion

The use of specificationsThe use of  specifications 

The importance of site supervision

How to improve site supervision

The  cost of poor construction to rural 
communitiescommunities
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emeronT I4
kars ßabn a é p ÞRkal é npøÚv  

E i iCnbTEdlmanbrimaN cracrN ¾t ic

esckþI segçb
Epñken H n wgbgðaj GMB Ic Mn ucs Mxan ;²  EdlTak ;TgeTAn wg 
karksagé p ÞRkal é npøÚv CnbT eday rYmbB¢Úal Ta Mg RbB½n æ 
bgðÚrT wkEdlen A Gmsgxag pøÚv pg.   
t MrUv karc a M) ac ;ed Im,IeqøIy tbn wgkark Mnt ;tambTd æan  
bec ©keTsn Uv c Mn ucs Mxan ;x øH ² Edlmin Rt wmEtel IEpñk 
s MPar s MN gbeN Ña eT EtEfmTaMgeKarBeTAtamrebobsParH sN g;b:ueN aH eT EtEfmTageKarBeTAtamrebob 
c at ;Ecgé nkareRbIR) as ;eRKOgcRk n ig Ep¥k el Id MeN Ir 
karé nkarsagsg;eTotpg.
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esckþI segçb

v amanPaBc M) ac ; n igc,as ;las ; ed Im,IbegáInn Uv rebobé nkar 
Rt YtB in it ü K uN PaBel Ikarsagsg;pøÚv CnbT n ig CaB iess 
karbgðaj GMB Ic Mn ucs Mxan ;x øH ² Edley IgKYrB ic arN a.

K Mn itK YrB ic arN a
et IbTd æanbec ©keTsmansars Mxan ;rWeT?

eht uGVI) anCaey IgRt Uv eRbIbTd æanbec ©keTs?

et Iman v iF IN aed Im,IRt YtB in it ü K uN PaBkñúgeBlsagsg;?

I i i M M iet IkarRt YtB in it ü K uN PaBmansars Mxan ;dl ;k MritN a ?
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bTd æanbec ©keTs é ns MParH s MN g;
CaT UeTAlkçN H PaB é ns MParH s MN g;Edlmank ñúgmUld æan  s Mrab;eRbI 
k ñúgkarsagpÚv Cnkalv a GacGnv t) antambTdan beckeTskúgkarsagpøÚv  CYnkalv a GacGn uv t þ) antambTd æan  bec ©keTs 
EtCYnkalk¾miinGaceFVI) an eTAtambTd æanbec ©keTs é ns MParH s MN g; 
Edr.  lkçN H T Magen a H  EtgEtb:H Bal ;eday mUleht ud UcCa 
karCIkkkay   kard wkCBa¢Ún  d MeN IrkarGn uv t þkaargar k inbgðab; 
n igkar c akbMeBj  eh Iy s MxanbMpteRkam \T iBl n cracrN ¾ ;b j y ;bpu R m \T l é
n ig lkÐ½N brid æan EdlTak ;Tgn wg FmμCat i n igT It Magrbs ;s MParH  
s MN g;en a H k ñúg RsTab;RTRTg;pøÚv .

bTd æanbec ©keTs é ns MParH s MN g
CaT UeTAbTd æanbec ©keTsTaMgen a H K YrEt ³
manPaBc,as ;las ; n ig gay y l ;, ; ; ;
GacGn uv t þþ) an eTAtamlkç½N brid æantamsPaBCak ;Es þg
lT§PaBEdlGñkem:Akark ñúgt Mbn ; GacGn uv t þeTA) an
manbMN gGn uv t þtambec ©keTssg;pøÚv
Gacek þabk þab;ral ;t MrUv karbec ©keTs n ig t Mé l
Gn ueLamral ;c ,ab;rbs ;RbeTskm<úCa
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bTd æanbec ©keTs

bTd§anbec ©keTskñúgk ic ©sn ü a é nkarsagsg;EtgEtbriy ay
l MGitGMB Il Mdab;l Meday kargarEdlRt Uv karCac a M) ac ;k ñúgkar
sagsg;;p øÚv Rbkbeday KuN PaBl¥n igmankareBj c it þ .
kargarTa Mgen a H rYmman ³  
•karerobc Mkardan Site preparationkarerobckardan  Site preparation

•kargarv as ;Ev g n ig edAT Ita Mg Setting out and 
surveying

bTd æanbec ©keTs

•RbePTeRKOgcRks Mrab;sg;pøÚv  n ig l Mdab;l Meday kargar 
• M M g•s ParH sN g; Construction materials

•RbB½n§bgðÚrT wk Drainage

•s MN g;s il,H kar  Structures
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bTdçanbec©keTsSEACAP Specifications

É ksareyag bTdçanbec©keTsSpecification 

RRST 1-01 karRkalekAs‘URtCak;) acfμ Surface Dressing Chip seal 
é pßRkal Seals

RRST 1-02 karRkalekAs‘URtCak;) acxS ac; Bituminous Emulsion – Sand Seal 

RRST 2-01 RsTab;sMxan; nig RsTab;RKwH edayRKYs Base/Subbase Gravel 

RRST 2-02 RsTab;sMxan; nig RsTab;RKwH edayesárPaBkMe) ar Lime Stabilised Sub-
Base/Base

RRST 2-03 RsTabsMxan nig RsTabRKw edayesrPaBsImg cement Stabilised Sub

RsTab;RKwH  nig 
RsTab;sMxan;

RsTab;sxan; ng RsTab;RKH edayesárPaBsum:g; cement Stabilised Sub-
Base/Base

RRST 2-04 RsTab;sMxan; nig RsTab;RKwH edayeRbIl,ayekAs‘Urav Emulsion Stabilised 
Sub-Base/Base

RRST 2-05 bgáarRsTab;púÚvedayRKYs Armoured Gravel Roadbase 

Sub-Base -Base

bTdçanbec©keTsSEACAP Specifications

É ksareyag bTdçanbec©keTsSpecification 

RRST 2-05 bgáarRsTab;púÚvedayRKYs Armoured Gravel Roadbase 

é pßRkal Seals

RRST 2-06 RsTab;RKwH edayeRbIxS ac; Sand Sub-Base

RRST 2-07 RsTab;RKwH edayeRbIkMeTcfμkin Quarry-Run

RRST 2-08 RsTab;sMxan; nig RsTab;RKwH edayeRbIl,ayfμbMEbk Graded Crushed Stone 

RsTab;RKwH  nig 
RsTab;sMxan;

RRST 2-09 RsTab;RkalxS ac; Sand Bedding Layer 

RRST 2-10 RsTab;sMxan; nig RsTab;RKwH edayeRbI  Dry Bound Macadam

Sub-Base -Base
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bTdçanbec©keTs SEACAP Specifications

RRST 3-01 TIkMraleday\dçdutnigKμan) ayGrP¢ab;tMNr Fired Clay Brick 

Pavement – Unmortared Joints 
RRST 3-02 TIkMraleday\dçdtnigman) ayGrPabtMNr Fired Clay Brick

é pßRkal 
edaydMufμFM Tkraleday\ddutngman) ayGrP¢ab;tNr Fired Clay Brick 

Pavement – Mortared Joints

RRST 3-03 TIkMraleday\dçsIum:g;nigman) ayGrP¢ab;tMNr Cement Brick 
Pavement – Mortared Joints

RRST 3-04 erobfμsitedayman) ayGrP¢ab; Mortared Dressed Stone

Block Paving

ebtug Concrete

RRST 3-05 TIkMraledayerobdMufμ Cobble Stone Paved Surface

RRST 4-01 TIkMraledayebtugmanbJsS I Bamboo Reinforced Concrete

sμapúÚv Shoulders

bTdçanbec©keTs SEACAP Specifications

RRST 4-02 TIkMraledayebtugmanEdk Steel Reinforced Concrete

RRST 4-03 TIkMraledayebtgsT Non-Reinforced Concrete

ebtug Concrete

TkraledayebtugsuT© Non Reinforced Concrete

RRST 5-01 sμapúÚvedayRKYs Gravel Shoulders

RRST 5-02 sμapúÚvedayesárPaBkMe) ar Lime Stabilized Shoulders

RRST 5-03 sμapvedayesrPaBsImgC t St bili d Sh ld

sμapúÚv Shoulders

sapúÚvedayesárPaBsum:g;Cement Stabilised Shoulders

RRST 5-04 sμapúÚvedayfμkinQuarry-Run Shoulders

RRST 5-05 sμapúÚvedaymakadaM Sealed Macadam Shoulders
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k,Ún é nkarsagsg;

É ksaren H Etgn iy ay GMB IbTd æanbec ©keTs n ig É ksar 
ey agx rbsRbePT pRkal npv dcCaey agxøH rbs ;RbePT é pÞRkal é npøÚv  d UcCa  
é p ÞRkal 
RsTab;RK wH  n ig RsTab;s Mxan ; eday  EkERblTæPaBRTRTg;
RsTabRK w n ig RsTabs Mxan eday s MPar ed ImRsTab;RK H  ng RsTab;sxan ; eday  sParH edm
RbePTé pÞRkaleday d MufμFM²
é p ÞRkalpøÚv eday ebt ug

]xageRkamen H man]TahrN ¾ 3 
Edly kecj GMB IÉ ksar k,Ún é nkarsagsg;

GñkTa MgGsKñaman É ksarTa Mgen a eh IyGkTagGs ;Kaman É ksarTagen a H ehy
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]TahrN ¾ T I 1
pøÚv Rkaleday ekAs ‘URtCak ;man ) acfμ mYy Can ;;

p øÚv Rkaleday ekAs ‘URtCak ;man ) acfμ 
I ç I E EB IrCan ;manlkN H eFVIRbhak ;RbEhldUcfμmYy Can ;Edr
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pøÚv Rkalcas ;K YrEtRt Uv Rt YtB in it ü eday EPñkTeT

fμs Mrab;RkalKYrEtdak ;en AkEn øgs¥ateh Iy s ¶ ÚtEk,rEKmpøÚv
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munn wgeRsacekAs ‘UkarBarCMrabT wk é p Þp øÚv Rt Uv Et 
s¥ateh Iy KμanFUl I

ebIc a M) ac ; fμs Mrab;RkalKYreFVI;karErgen Atamkard æan  
ed Im,Iy kEtTMh MEdlcg;) an
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v iF IeRsacekAs ‘Urav RtCak ; mand UcCa r) a) aj ; eday man  
s MBaF eday GMe) a H et ñat rW eday FugT wkeRsacd MN aM

RKab;fμRt Uv Et) acPøam² bn Þab;B IeRsacekAs ‘Urav RtCak ;rYc
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é p ÞEdl) an eRsackAs ‘Urav RtCak ;n ig) acfμrYc Rt Uv Etk in
eday rULÚEdlKμank Mla Mgl Mj ½r Pøam²

]TahrN ¾ T I 2
karsgRsTabRK w n ig RsTabs Mxan eday EkERblTPaBkarsg;RsTab;RK H  ng RsTab;sxan ; eday  EkERblTæPaB
RTRTg;EfmkMe) ar    v aman rebobsagsg;d UcK ñan ig karsg; 
RsTab;RK wH  n ig RsTab;s Mxan ; eday  EkERblTæPaBRTRTg; 

Efms Imgu : ;
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bn Þab;B Ic ak ;d IEdlmanKuN PaBtamlkçN H bec ©keTs 
rYcmk ey IgRt Uv erobc Mkarsagsg;RsTab;RK wH

) av k Me) arRt Uv Et dak ;tamc Mn Yn  n ig c en a øH  efr 
tamGRtabirmaN Edl) an  KN na
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bn Þab;B I) an Ehk) av k Me) ar eh Iy  
Rt Uv EtBRgay eGay es μIeday eRbIR) as ;]bkrN ¾rn as ;

ebIman  k Me) ar rW s Ium:g ;kkd Mu Rt Uv Ergdy ecj
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Pøam² bn Þab;B Iray kMe) ar Rt Uv eFVIkarlay CamYy d IRts uH

T wkGacRt Uv eRsacbEn ßmed Im,ITT Yl ) ans Men ImtamRt Uv kar
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munngkneday rULÚ 1-2 sar eday mn) ac ;eRblj ½r 
bn Þab;mk 

eT Ibk in eday manCMn Yy l Mj ½red Im,IeGay v ahab;l¥

]TahrN ¾ T I 3

é pÞRkaleday eRbId MufμFM²
é p ÞRkaleday eRbIv t ßúd Muep S geTotk¾ 

manlkçN dcKñaEdrmanlkN H d UcKaEdr
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erobfμEKmsgxagfñl ;Camun

RkalRsTab;) ateday xS ac ;eh Iy bgðab;eGay Rt Uv tamkMBs ; 
k Mnt ; n ig manCMer
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bn Þab;B I) anbgðab;x S ac ;rYc  eT IbGacerobd MufμPñM) an

é p Þrabes μIrbs ;d MuufμPñMRt Uv dak ;xagel Ié p Þf ñl ;
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eRbIBj Úr2KG eKa H Rs ay ² ed Im,IeGay d Mufμmin regÁI

T ukK MlatB Id MufμmYy eTAd MufμmYy eGay mancen øa H B I5-10 mm



20

cen øa H d MufμRt Uv bMeBj eday xS ac ; rW k MeTcfμl¥it

xS ac ; rW k MeTcfμl¥itEdl) acB Iel Id MufμerobrYc Rt Uv  
e) asbBa©Últamcen øa H d Mufμ
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bn Þab;mkeRbImas Iunbgðab;EdlmankMlaMgl Mj ½red Im,IeGay  
hab;ma M n ig xa MCab;K ña) anl¥

TIbBa©b;eRbIrULÚj ½rT Mgn ;1etan  k inc Mn YnB I6-8 dg
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karFan aK uN PaB ?

pøÚv fñl ;Rt Uv Etsagsg;eLIgeday Gn uv t þtambTd æanbec ©keTs

karsg;pøÚv fñl ;minGn uv t þtambTd æanbec ©keTsnaMeGay qab; 
x Uc  n ig min ) anbMeBj tameKalbMN gEdlcg;) an

v a) anbMpøaj fv ikarCat i n ig fv ikarshKmn¾

karminGnuvtþtamKmerag 
s¶apúÚvmanRbEvgxúImin) an1Em:Rt

karRt YtB in it ü K uN PaBeBlsag
sg;mansars Mxan ;N as ;

PaBxVH xatmineKarB
tambec©keTsebtug epßó gpßat;lkéNH sagsg; 

eLIgvij
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c Mn ucKn øwH
1-eRCIserIsEts MParH s MN g;Edl 

eKarBtambTd æan
2-ral ;RsTab;n ImYy ² Rt Uv sag 

sg;tamKMeragbøg;
3-eFVIkarB iesaFn ’¾ Cak ;Es þgen A 

kEngsagsgkEn øgsagsg;
4- Gn uv t þn ¾eGay ) anx©ab;x © Ún  

ral ;lkçN H K uN PaB

1-dMeNIrkarsagsg;
2 CI I E M M gEd

kareRbIR) as;TMrg;r) aykarN¾
SITE DAILY WORKSHEET

Road

Date Rainfall
Sunshine

Supervisor Temperature

WORK DONE
Chainage Work Type Amount Labour Plant Hours
From To

Compaction
From To Plant Passess Comments on materials2-eRCsersEtsParH sNg;Edl 

eKarBtambTdçanbec©keTs
3-r) aykarN¾RbcaM é f¶
4 I i A dç

QUALITY CONTROL
Testing Sampling Lab Tests In situ Testing Comments on Testing
From To Ref. Assigned Ref.

MEASURE Thickness Crossfall Comments
From To4-eFVBesaFn¾enAkardan

5-karFananUvKuNPaBsMNg;

From To

Addiornal Comments

Signature
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eRCIserIseRKOgcRkRtwmRtUv nig kareRbIR) as;tamlkéNH bec©keTs

kinRsTab;f¶edayeRbI 
IrLmanlMj¾r

kinRsTab;f¶edayeRbI 
rLkgbI

eKaynþP¢ ÞrsMrab;lay 
kMe) ar nig dIrULÚmanlj¾r

√
rULÚkg;b ke) ar ng d

√X

eRCIserIsEts MParH s MN g;EdleKarBtambTd æan

Visually check, sample and test material 
a s delivered 

Visually check, sample and test material at 
source for general approval
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karRt YtB in it ü K uN PaB é p ÞRkal
tYpúÚvRtUvEtmanlkéNH xñgGeNþIk
kMras; é nRsTab;nimYy
TTwgpúÚv
PaBFn;rbs;RsTab;púÚv

karB ies aFn¾en Akard æan
EqkPaBsMrutrbs;ebtug

BiesaFn¾PaBCab;mMarbs;RsTab;dI eday]bkrN¾ 
DCP
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QA Survey

c Mn ucB iPak S a
Gt þRbey aCn¾rbs ;bTd æanbec ©keTs

sars Mxan ; é nkarRt YtB in it ü kard æan

eKalkarN ¾ed Im,IEkl MGrkarRt YtB in it ü kard æan  

et Imankt þaGVIx øH Edlb:H Bal ;dl ;shKmn¾CnbTc MeBa H kar
sagsg;minmanKuN PaB?
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