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Session 5 

Environmentally Optimised 
Design (EOD)

Points to Think About

What is EOD ?

How can I apply EOD ?

What is Spot Improvement
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Summary
Environmentally Optimised Design (EOD) is the 
over-arching framework for the application of 
appropriate LVRR designs It covers a spectrum ofappropriate LVRR designs. It covers a spectrum of 
solutions for improving or creating low volume 
rural access – from dealing with individual critical 
areas on a road link (Spot Improvements) to 
providing a total whole rural link rehabilitation 
(Whole Length Improvement). ( g p )

This session leads naturally on to the Desk 
Exercise

EOD: The Concept
A flexible design approach based on the 
need to support road tasks as  well as 
taking into account the road environment istaking into account the road environment is 
the key principle of the EOD concept; which 
is that :
LVRR designs by being compatible with 
the governing road environment factors 
can be modified along the road length ifcan be modified along the road length  if 
appropriate within overall Cambodian 
regulations.
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The EOD Spectrum
Spot 

improvement
Whole Length 
Improvement

Wh l L th I t V i blWhole Length Improvement or Variable 
Longitudinal Design: Allows differing pavement 
options to be selected in response to different 
impacting factors along an alignment and hence a 
more focussed use of limited construction 
resourcesresources.

Spot Improvements: Allows the appropriate 
application of limited resources to be targeted at 
key areas on existing earth or gravel road links to 
improve access throughout the year.

The EOD Framework

Identifying and applying road designs thatIdentifying and applying road designs that 
are specifically suited to the governing Road 
Environment factors. 
This applies not only to pavement and 
surfacing  but also to earthworks, slope 
protection, drainage and structure.
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Spot Improvement
When funds are limited and it is not possible to 
improve an entire road, it may be necessary to 
prioritise the improvement works along the road. 
The improvements can be prioritised according to 
certain criteria, typically the importance of safe and 
reliable access or a dust-free road through a 
village. 
A ti f l d d b l ft hil thA section of unsealed road  may be left while other 
sites are improved.
Improvement works which are not connected to 
each other are referred to as ‘spot improvements’. 

Gravel 
source

Stream crossing
Low, wet, impassable

Slippery, eroded, impassable

Existing 
road
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Chip seal 

DB Macadam 100

Natural gravel 100
Sub-grade 

Embankment 
+ culvert

Whole length 
improvement

mm
Natural Gravel 100

Natural Gravel
100

Sub-grade  

Chip seal 

DB Macadam 100

Natural gravel 100
Sub-grade 

Chip seal 

DB Macadam 100

Natural gravel 100
Sub-grade 

Culvert

Spot 
improvement

Chip seal 

DB Macadam 100

Natural gravel 100
Sub-grade 
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Low Volume Rural road
El

ev
at

io
n

0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000

Chainage (km)

Option Km Design

Construction  
Cost only 
US$/km Total CostOption Km Design US$/km Total Cost

1 7 Gravel $5,000 $35,000
2 7 Sealed Macadam $18,000 $126,000

5 Gravel $5,000 $25,000
2 Sealed Macadm $18,000 $36,000

Total EOD $61,000
3

Spot Improvements

It is important to distinguish SpotIt is important to distinguish Spot 
Improvement applications from routine, 
periodic or emergency maintenance. 
Spot Improvement is engineering based
and involves pavement options and other 
solutions compatible with the design life of 
the road. 
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Variable Longitudinal Design
EOD provides a framework for the effective 
application of the RRST trial outcomes, particularly 
for the common situation where aspirations of localfor the common situation where aspirations of local 
communities have to be balanced with fixed 
budgets. The EOD approach allows budget 
resources to be concentrated on areas that may, 

Some conditions are constant along a road 
(climate) but some vary (eg gradients). Therefore ( ) y ( g g )
the design may also vary from gravel on gentle 
slopes to sealed surface up a steep hill. This is 
referred to as ‘variable longitudinal design’ )

SEACAP and EOD

The SEACAP pavement and surfacing options and 
their associated selection procedure are applicable 
both to Spot Improvement and Variable 
Longitudinal Design solutions.
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EOD 
Manual for 

LaoLao
Available on 

SEACAP website 
but needs 

modification for 
CambodiaCambodia

Structure of the Manual

The manual  describes the steps in the design of 
improvements to a road or track which hasimprovements to a road or track which has 
deteriorated and is now in poor condition (Chapter 2) 
or new alignment (Chapter 3).

The Appendices give design tables and technical 
guidance to support the steps in Chapters 2 and 3 and 
exercises and examples in several important topicsexercises and examples in several important topics.
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Basis of EOD Manual Approach
Division of the road into a number of similar 

sections based on factors such as:

Road geometry
Road condition
Gradient
Village
Flooding
Subgrade. 
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Points to Think About

Why do we use EOD ?

What is the difference between Spot 
Improvement and maintenance?

What are the practical advantages of EOD?p g

EOD: Exercise example
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emeronT I 5

eRKagbøg ;EdlsmRsbbMputeTAn wgbris ßan  
(EOD)

Environmentally Optimised Design (EOD)y p g ( )

c MN ucKYrK itB ic arN a
Points to Think About

et IGIeTAK WCa EOD ?etGVeTAKCa EOD ?
What is EOD?

et Iey IgGaceRbIR) as ;v iF Is a®s þ EOD y a:gd Uc emþc?
How can we apply EOD?

et IGIeTACakareFIeGay Rbes Ireday kMN at² b¤etGVeTACakareFVeGay Rbesreday kN at ;²  b¤ 
eday kEn øg¼Epñk²  ?  (What is Spot Improvement?)
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esckþIs egçb (Summary)

eRKagbøg ;EdlsmRsbbMputeTAn wgbris ßan (EOD) KWCaEpnkarN _kargar
s MxanbMpt s MrabkarGnv tn¾eTAel IeRKagbgpv CnbT . v aK WCasxan ;bput srab;karGn uv t þn ¾eTAeleRKagbøg;p øÚv CnbT .  v aKCa
v il alKmé nd MeN aH Rsay ed Im,IeFVIeGay pøÚv Rbes IreLIg b¤ed Im,IbegáIt
pøÚv CnbT EdlmancracrTab KWmann½y fa B Ikareda H Rs ay bBaðapøÚv
eday kMN at ;²  (Spot Improvement) eTACakars þareLIgv ij
n Uv pøÚv CnbTTaMgmUl (Whole Length Improvement) .U ø U ( g p )

emeron en H bgðaj BI eKalkarN _Ta MgLay rbs ; EOD ed Im,IQ an eTAeFVI
l Mhat ;Gn uv t þn _mYy .

Ts S n ³ Tan é n EOD (EOD: The Concept)

v iF Is a®s þeRKagbøg; EdlGacpøas ;bþÚrERbRbYl eTAtamPaBc M) ac ; 
ed Im,IKa MRT Par k ic rbspÚv (road tasks) n igeday KitbBaÚlnv, R © ; ø ( ) © U
lk çN ³ bris ßan é npøÚv (road environment) KWCaeKalkarN _Kn øwH
é nTs S n ³ Tan rbs ; EOD KWmann½y fa :

eRKagbøg;p øÚv CnbT (LVRR) TaMgLay EdlRs uH Rs Yl
A wg i v E E AeTAngkt þabrs ßan GacRt Uv ) an EkERbeTAtambeN aþay

pøÚv eh Iy CakarRbes IrRt Uv s ßiten Ak ñúgbTbBaØatkm<úCa .
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v is alKmé n EOD (EOD Spectrum)

kareFVIeGay Rbes Ir 
eday kMN at ;²

kaeeFVIeGay Rbes Ir
Ta MgmUl;² U

kaeeFVIeGay Rbes IrTa MgmUl b¤ eRKagbøg; EdlERbRbYleTAtam
beN þay pøÚv K WGn uBa ØateGay manCMerIsk MralpøÚv xus² K ña 
ed Im,IeqøIy tbeTAn wgkt þaepS g²  en AtambeN þay pøÚv eh Iy Q an
eTAdlkareRbIR as eday epateTAel I FnFans MPar s MrabeTAdl ;kareRbR) as ; eday epþateTAel FnFansPar  srab; 
sagsg;Edlmank Mnt ; .

v is alKmé n EOD (EOD Spectrum)

kareFVIeGay Rbes Ir 
eday kMN at ;²

kaeeFVIeGay Rbes Ir
Ta MgmUl;² U

kareFVIeGay Rbes Ireday kMN at ;²  K WGn uBa ØateGay mankareRbIR) as ; 
Rbkbeday PaBRbé B n Uv FnFans MPar³  Edlmant ict Yc eday
epþateTAel It Mbn ;s Mxan ;²  mYy c Mn Yn en Ael Ik MN at ;p øÚv d I c as ; 
ed Im,IeF IeGay cracrRbes IreLIg eBj my qña M .edm,eFVeGay cracrRbesreLg eBj mYy qa .
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EpnkarN ¾kargar EOD (EOD Framework)

EpnkarN _kargar EOD KWCakark Mnt ;s MKal ; n igCakarGn uv tn _ ; ; u þ
eRKagbøg;p øÚv  EdlsmRsb eTAn wgkt þabris ßanTa MgLay  
EdlRKbdN þb;eTAel IpøÚv  .

eRKagkarN _en H  min EmnGn uv t þn _EteTAel Ik MralpøÚv mYy muxb:ueN Ña H eT 
bEn eTAel IkargarEpñkd I karkarBarCMral kareda T wkb:uEn þeTAelkargarEpkd/ karkarBarCral/ kareda H Tk 
n igs MN g;s il,³ karpgEdr .

kareFVIeGay Rbes Ireday kMN at ;² (Spot Improvement)

en AeBlEdlR) ak ;T un  mank Mnt ; eh Iy en AeBlEdley IgminGac 
eFVIeGay ) an Rbes Irk MN at ;pøÚv Ta MgmUl  v aCakarca M) ac ; Edley Ig V R ; ø U ;
Rt Uv eGay GaT§iPaB eTAel IkareFVIeGay Rbes Ir en ARtg;c Mn ucxøH ²  
en AtambeN þay pøÚv  .

kareFVIeGay kMN at ;p øÚv manPaBRbes IrTa MgLay  GacRt Uv ) an eGay  
GaT iPaB eday ey ageTAel I lkçN v in ic ä½y mYy c Mn Ynd UcCa ä½ Y Y U
s uv t ßiPaBk ñúgkaeFVId MeN Ir PaBEdlGaceFVId MeN Irqøgkat ;) an  b¤ 
pøÚv kat ;PUmi EdlmintRmÚv eGay manFUl Id Ih uy .
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kareFVIeGay Rbes Ireday kMN at ;² (Spot Improvement)

ey IgGacrk S aT ukpøÚv mYy kMN at ; eday minmancak ;k MralB Iel I xN ³  
eBl EdlkMN atep g² eTot Rtv ) an eFIeGay Rbes IreLIg .eBl EdlkN at ;epS g² eTot Rt Uv ) an eFVeGay RbesreLg .  

kareFVIeGay pøÚv manPaBRbes IreLIg eday minmanPaBCab;tK ñarh Ut 
en H  Rt Uv ) an eKehAfa  :kareFVIeGay Rbes Ireday kMN at ;²  : .

Gravel 
source

Stream crossing
Low, wet, impassable

Slippery, eroded, impassable

Existing 
road
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Chip seal 

DB Macadam 100

Natural gravel 100
Sub-grade 

Embankment + 
culvert

Whole length 
improvement

mm
Natural Gravel 100

Natural Gravel
100

Sub-grade  

Chip seal 

DB Macadam 100

Natural gravel 100
Sub-grade 

Chip seal 

DB Macadam 100

Natural gravel 100
Sub-grade 

Embankment + 
Culvert

Spot 
improvement

Chip seal 

DB Macadam 100

Natural gravel 100
Sub-grade 
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Low Volume Rural road
El

ev
at

io
n

0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000

Chainage (km)

Option km Design
Construction  

Cost only 
US$/km Total Cost$

1 7 Gravel $5,000 $35,000
2 7 Sealed Macadam $18,000 $126,000

5 Gravel $5,000 $25,000
2 Sealed Macadam $18,000 $36,000

Total EOD $61,000
3

kareFVIeGay Rbes Ireday kMN at ;² (Spot Improvement)

v aCakarc Ma) ac ;N as ;k ñúgkarEj keGay c,as ; n Uv lkçN H  
I I d M I Ef M M Ef MnkareFVeGay Rbesreday kN at ;²  BkarEfTaRbca karEfTaxYb 

n igkarCYsCulbn Þan ; .
kareFVIp øÚv eGay Rbes Ireday kMN at ;²  K WCamUld æan v is Vkmμ eh Iy  

EdlTak ;TgeTAn wgCMerIs é nkareFVIk MralpøÚv  n igd MeN aH Rsay  
epS g² eTot EdlRtÚv KñaCamYy n wgGay ukalrbs ;pøÚv  .
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eRKagbøg;EdlERbRbYleTAtambeN þay pøÚv  
(Variable Longitudinal Design)

EOD plnv EpnkarN _kargarmy s MrabkareRbIR) asRbkbedayEOD pþl ;n Uv EpnkarN kargarmYy  srab;kareRbR) as ;Rbkbeday  
Rbs iT§iPaB é nlT§plpøÚv CnbTsakl,g CaB iesss Mrab; 
s ßanPaBrYm é nbMN gR) afñarbs ;shKmn _ EdlRt Uv Etman  
t ul ü PaB CamYy n wgfv ikaEdlman  .  v iFan  EOD

KWGnBaateGay mankareRbIR asFnFanfv ikarKGn uBa ØateGay mankareRbR) as ;FnFanfv kar 
eday epþateTAel It Mbn ;GaT§iPaB .

eRKagbøg;EdlERbRbYleTAtambeN þay pøÚv  
(Variable Longitudinal Design)

lkç½N my c MnnKW efr en AtambeN ay pÚv my Ex GakasFat¦lk½N mYy cn YnK efr en AtambeN þay pøv mYy ExS  ¬ GakasFat u  
b:uEn þlk ç½N xøH ERbRbYl ¬ CMraltamRTÚgpøÚv ¦ .  d Uec ñH eRKagbøg;;p øÚv  
k¾GacERbRbÜlB IpøÚv k MralRK YsRkhm EdlmanCMralt Uc  eTA 
Cakarc ak ;k MralB Iel IpøÚv  en Ael IT Ylec aTx<s ; .  eRKagbøg;rebob 
en Rtv an eKehAfa eRKagbgEdlERbRbleTAtambeN ayen H  Rt Uv ) an eKehAfa eRKagbøg;EdlERbRbYleTAtambeN þay  
pøÚv  .
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SEACAP and EOD

CMerIs é nkareFVIk MralpøÚv tambTd æan SEACAP n ign It iv IF Iep S g²  é V ø æ S ²
é nbTd æan en H K WGacy keTAeRbIR) as ; en Ak ñúgeRKagbøg;p øÚv
Ta MgkareFVIeGay Rbes Ireday kMN at ;²  n ig eRKagbøg; 
EdlERbRbÜleTAtambeN þay pøÚv .

SEACAP i tibl ith EODSEACAP is compatible with EOD

EOD 
Manual for 

LaoLao
Available on 

SEACAP website
but needs 

modification for 
CambodiaCambodia

www.seacap-info.org
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rcn asm<½n§é n esov ePA EOD

esov ePAen H  eFVIkarB iBN ’n an Uv l Mdab;l Meday kñúgeRKagbøg; 
nkareFVIeGay Rbes IreLIgn Uv pøúv mYy  Edl) anxUcxat eh Iy  

s ßiten Ak ñúglkç½N Bi) akeFVId MeN Ir (CMB UkT I2 ) b¤ kareFVIEx S p øÚv fμI 
(CMB UkT I3) .

]bsm<½n æé n esov ePAen H  bgðaj BItaragé n eRKagbøg; n igkarEN naM 
bTd æanbec ©keTsepS g²  ed Im,ICaCMn Yy eTAeGay CMB UkT I 2  n ig ²
T I 3 .  k ñúg]bsm<½n æen H  k¾manl Mhat ; n ig ]TahrN _ 
Tak ;TgeTAn wgRbFanbTs Mxan ;²  CaeRc In eTot .

mUld æan RK wH é n v iFan en Ak ñúgesov ePA EOD
(Basis of EOD Manual Approach)

RtÚv eGay mankarEbgEckpøÚv mYy ExS eTACak MN at ;² Edlman  
lkçN RsedogKña eday EpñkeTAel Iktaep g² dcCa :lkN H RsedogKa eday EpkeTAelkt þaepS g²  d UcCa :

lkçN H FrN ImaDrbs ;pøÚv (Road geometry)

lkç½N Ðé npøÚv  (Road condition)

CMralpøÚv (Gradient)

Pmi (Village)U ( g )

TwkCMnn ; (Flooding)

RbePTd IFmμCat i (Subgrade) .
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c MN ucKYrK itB ic arN a
Points to Think About

ehtGI) anCaey IgRtÚv kareRbIeKalkarN _ EOD ?eht uGV) anCaey gRtÚv kareRbeKalkarN  EOD ?
Why do we use EOD ?

et IGVIeTAEdlCaPaBxusKña rv ag kareFVIeGay Rbes Ir 
eday kMN at ;²  n ig karEfTa M ?
What is the difference between Spot Improvement and maintenance ?p p

et IK uN sm,t þié n  EOD manGVIx øH  ?
What are the practical advantages of EOD ?



12

EOD: Exercise example
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