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1 INTRODUCTION

The Government of Khyber Pakhtunkhwa (KP) through Urban Policy Unit (UPU) & Planning and
Development Department (P&DD) has intendedd&velop a Geometric Design Manual for various
classes of road. In this regard, UPU has awarded a contract to Halcrow Pakistan (HPK) to undertake
the task of developing the Geometric Design Manual for KP Province. Following are the objectives of
this exerése:

1. To provide room for indigenous engineering practices.
2. To address the core issues not addressed in available manuals and standards.
3. To utilize roads as the dominant transport mode in KP
4. Efficient road transport to ensure:
i. Commercial and industrial delopment
ii. High quality social services delivery
iii. Security and law enforcement
5. Good roads to facilitate lowost road transport with lower transit times and greater safety,
which:
i. Reduce imports of vehicles, fuel, tires and spares
ii. Improve marketability of gods produced in NWFP
iii. Reduce incidence and severity of accidents
6. To ensure sustainable road maintenance to achieve the above objectives.

1.1 OVERVIEW OF TIREPORT

Chapter 2 oftiis report addresses typical road cresectional elements that include creskpes, lane

widths, shoulder widths and cross slopes, barriers, mesjiaide slopes, clear zondsteral offsets

and utilities Similarly, geometric design elements in Chapter 3 discusses in detail sight distances
namely (passing, stopping, intersection atetision), horizontal and vertical alignments, combination

of horizontal and vertical alignments and the features affecting geometric design. Chapter 4 shows
different types of atgrade intersections and roundabouts, their geometric design, priority
intersections, signalized intersections and signalized roundabouts. Chapter 5 comprises Grade
separations and interchanges in detail, which further elaborates types of grade separations like
underpasses, flyovers;l8gged, and 4egged interchanges, ramps araimp terminals. Roadside and
highwayfacilities are encompassed irh&pter 6 with topics such as pedestrian facilities, kerbs and
edging, fences, safety barriers, public transport facilities and tousouts, paking facilities,
landscapingChapter 7 maiy narrates black spot mitigations and their methods of identification and
improvement on roads, highways and in long tunnels. Road signage and markings has been covered
in Chapter 8 describing various types of road signs (Regulatory, warning, direatidnaformatory

signs) and types of road markings used as standards. Chapter 9 comprised mainly improvement of
existing roads including their application of improvements, their geometric designs, roadway drainage,
highway lightings and specific design diagvrequirements.

Section2 of this Report deals with task 7, secti8rdeals with task 8, sectieh deals with task 9,
section5 deals with task 10, sectighdeals with task 11, sectiehdeals with task 12, sectiehdeals
with task 13 and secticf deds with task 14 respectively of the Terms of Reference (TOR).

January, 2018 1-1 HPK



Consultancy Services for Preparation of Geometric Design Standards Manual, KP
Interim Report 3

2 CROSSECTIONALEMENTS

2.1 GENERAL

This chapter provides the principles to be followed while designing roads cross section for new roads
or rehabilitation and improvement in an existing tba hecross section is madeom a combination

of distinct components that depends on the type of road and the faaslirovided or required for
various users.

¢2 LFaadNB O2yaraidsSyode Ay GSN¥YAy2t23ASa 2F (G(KAA
GNIRgFeZé YR aOFNNAFIASglLeég NS RSTAYSR a F2ff 2,

Cross section A vertical section of the ground and roadway at right angles to the centreline of the
roadway, including all elements of a highway or street from rigfavay line to rightof-way line.

Roadvay - The portion of a highway, including shoulders, for vehicular use. A divided highway has two
or more roadways.

Carriageway The portion of the roadway for the movement of vehicles, exclusive of shoulders.

This standard defines and terms the comporgeand provideguidance on details of their design.
Cross section of a road includes certain or all of the following below elements:

Carriageway and cross slopes
Lane widths

Shoulders and hard strips

Medians

Kerbs and traffic barriers
Sidewalks

Utility andlandscape areas
Drainage channels and side slopes
Clear zones and lateral offset
Frontage or service roads

coocoocooc oo o

Figure2.1 and Figure2.2 illustrate the various components ohe crosssection elements for a two
lane and dual carriageway road.

The above are different arrangements to be used depending on the functional classification of the
NEFR® ¢KS RS&AAIYSNDRDaA ySSR (2 |R2LII o6KAO#Ke 2F (K¢
appropriate dimensions for the roadway cross section.

This standard provides details of the cross sections and horizontal clearance requirements to be used
for all rural and urban roads. The information includes highways, motorways, expresswayia) art
roads, collector roads, and local roads, including single road and dual carriageway, with related ramps
and service roads. The width inside which these components exist is called the right of way or (ROW).
The typical cross sections for differentgddication of roads are illustrated at the end of the chapter
from Figure2.25to Figure2.42.

Wherever the standard roadway cross section nseauodification and requiresxisting or proposed
land, approval of the Overseeing Organization or ott@ncened authority must be taken before
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commencement of design. In such cases, amendments to the utilities layout may be required to suit
the specific road cross section proposéfirequired proposed revisions to the standardized utility
locations must need the approval of the utility authorities.

Roadway

Backslope ]
variable ratio Shoulder Carriageway Shoulder

Lane Lane

/Side Slope

\Side Slope

Figure2.1: Cross Sectional Elements, Two Lane Road

LNaturaI
Ground Level

ROW
Roadway
Inner Shoulder Inner Shoulder
Shoulder _Carriageway \  Median Carriageway Shoulder
t
\ —_ | =
LBackslope
variable ratio

Figure2.2: Cross Sectional Elements, Dual Carriageway

2.2 DESIGNREQUIREMENTS

2.2.1 Cross Slopes

Cross slope is defined as the transverse slope across the pavement from the centreline of an undivided
roadway or the edge of the median of a dividedway to the edge of the carriageway or the face

of the kerb. Undivided carriageways on tangents, or on flat curves, have a crown slope or high point
in the middle and a cross slope downward toward both edges. Cross slopes on straight carriageways
shoul be 2%, while unpaved carriageways shall have a cross slope of 4.0% to facilitate drainage.

2.2.2 Lane Width

Carriageway width is one of the most important safety factors in design. A wider lane provides higher
capacity, higher driver comfort levels, consisteperation and lower accident rates. Lane width varies
from 2.7 m to 3.65 m according to road classificatiDetails of lane width for different functional
classification ar@rovided inTable2.1 and Table2.2.
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The following parameters manestrict controls on the lane widths in urbaareas, whichinclude
pedestrian crossings, riglaf-way, or existinglevelopment;the use of 3.3 m lanes may be suitable.
Similarly for mountainous area, a lane width of 3.3 m may be used. Auxiliary lanes should be as wide
as the througHraffic lanes but not less than 3.0 m.

Wherever possible, parking should be provided awayswéet from the roadway. In urban locations,
parking may be mvided adjoining the road in designated parking lanes. Parking lanes should be
provided only on roads with posted speeds of 50 km/h or lessst@et parking is most appropriate

on local roads and service roads.

2.2.3 Auxiliary Lanes

An auxiliary lane is an ddional lane for used prior to the intersection left and right turning
movements. Auxiliary lane is also provide to enable speed change, merging, diverging, weaving and
separation slower vehicle from high speed traffic on steep upgrades . Auxiliaryslanelsl have a

width equal to that of the through lane or should be at least 3m.

2.2.4  Shoulder Width and Cross Slope

Shoulder is a contiguous part ofadway used in case of emergency dad enforcement, ands used

to accommodate stopped vehicles. Shouldemvide structural support for the pavement edges and
side clearance between moving vehicles and stationary objects. Shoulders of sufficient width provide
additional space for access by emergency service vehicles. They can also be used as temporary lanes
to facilitate traffic movement during road maintenance operations. For these reasons, shoulders
should be constructed to the same structural strength as the adjacent roadway. However, this may
not be possible in most of the cases due to economic constréftitsulders are not used on urban
street instead, footpaths are provided for pedestrian movement. Details of shoulder widths for
different classes of roadsre provided inTable2.1 and Table2.2. Unpaved shoulder should have a
minimum cross slope of 4%owever,cross slope of paved shoulder can range between 2% to 4%.

Where roadside barriers, walls, guardrails or other vertical elements are to be provided, it should be
at aminimum offset of 0.6 m. Shoulders on structures should normally have the same width as usable
shoulders on the approach roadways.
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2.2.5 Median

Roadway median gesignated based on the highway separating traffic moving in opposite directions.
Mediars can be open, depressed, flushraised with kerbs or barrier with the travelled way surface.
The width of a median rangebetweenl.2 to 2.4 m buin somecasesgven wider medians can be
used. Typical layouts of medians are illustrateéigure2.3.

A depressed median may be used for freeways and for placement of utilities such as street lighting,
drainage, and landscaped area. The appropriate width of a median depends on the functions served
andthe availableROW (rightof-way). The minimum median widths for different classification of roads
are provided inrable2.1 and Table2.2.

Medians on higkspeed rural highways should lod sufficient width to prevent ruroff road, high
speed,and headon collisions. Kerbs should not be used in rural medians because they contribute to
loss of control when struck at high speeds. Median widths of 20 m are generally sufficient to minimize
the risk of heaebn collisions.

Median Median
Shoulder Shoulder Shoulder Shoulder
Stripe\ Stripe Stripe\ Stripe
A L L 14
Paved Flush with Barrier Paved Flush
-A- -B-
Median Median

Kerbed and Crowned,Paved Kerbed and Crowned, Turf Cover
-C- -D-
Median ) ‘ Median

Kerbed and Depressed,Turf Cover Flush and Depressed, Turf Cover
-E- -F-

Median

Flush with Turf Cover - Widely Separated Roadways
-G -

Figure2.3: Typical Median Layouts
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2.3 UTILITY

2.3.1 Introduction

23.1.1 General

Utility corridor means a space or provision of land pieces provided for running the utilities. Usually
utility corridor is within the right of way but not all the time. Right of way is a typical land between

building plot limit thatis reserved as an infrastructure corridor for roads, public walkways, Railway,

utility transmission, distribution etc.

In this sectim, basic requirements and philosophy shall be discussed to make a symmetry while
planning the roadside utilitied-or utility services, especially for urban environment, like telephone/IT
lines, storm drains, sewers, gas lines, water lines, oil lineseptnes, road lighting, traffic signal
electrical supply lines, irrigation lines and other services by any private or public utility company
requires a respective service corridors.

2.3.1.2 Utilities Key Design Stages and Responsibilities

Usually the planning abads and highway is the responsibility of municipality and planning division.
Project starts with the data acquisition and its validation from statutory authorities. Following shall be
the key stages of project.

Project Initiation

This is firsstage, wlichincludes collection of data from relevant authorities and its validation. Service
authorities maintain record®f their assets, and thelesigner may request tobtain these data
through the RFI during Stage 1. At thiage,no approval is required fra any authority.

Concept Design

Concept design optionsre to be prepared with the consultation of stakeholderGenerally,
municipality and planning division are consulted. Written approval is required from all statutory
authorities.

Preliminary Design
Development of recommended concept design with the consultation of stakeholders this stage does
not require any approval from statutory authorities only liaison is enough.

Detail Design

Preparation of detail design and tender document is th&t stage of dgign.At this stage,NOC is
required in written form from statutory authorities prior to tender. Review agwhsultation with
stakeholdergo be done.

Construction

Before commencement of execution plan, shop drawislgsuldbe prepared by contractor, which
has to be reviewed and approved by conceutharities. All key stakeholders to be on boamdor to
construction.

Congiltation and NOC

The NOC is mandatgrywhichmust be obtained from the relevant service provider or service authority.
Throughout the dsign life of a project, it is necessary to coordinate with the relevant statutory
authorities through the NOC process. In addition, an NOC allows folia¥esign or construction work
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to be carried out. Consultants and contractors need to follow the guideland checklistgrovided
in Table2.3.

Table2.3: Utility Impact Assessment Checklistr Designer

T e
1| Data Collection N

Daa collection of all the existing and proposed utilities from utility
agencies. Information must be current (not older than 6 months.) Thi
agencies are:

a. Urban Policy and Planning Unit (UPU), KP
Communication and Works Department (C & W)

Local Government / Peshawar Development Authority (PDA
Pakhtunkhwa Highways Authority (PKHA)

National Highway Authority (NHA)

Transport and Mass Transit Department (TMTD)

Forest and Irrigation Department

Provincial Housing Alority (PHA)

i. Pakistan Railways

j-  Others relevant agencies

Attributes of utilities should also be requested i.e. size, type, age,
material, class and any other relevant information such as voltage,
operating pressure etc.

Coordinaton with adjacent as well as large projects, such as:

a. Mega Reservoirs

b. Infrastructure Development

c. Metro

d. Local Road & Drainage Program

e. Others

=
N

Coordination with utility agencies regarding existing and future
abandonmentsas well as possible upgrades within the vicinity of the
project corridor

Conduct topographic survey and geophysics survey (GPR, Radio
detection & Trial Pits for better understanding of site.

- P . P 3
IS ) = =
@ " ® o0

Qx

Assess all the discrepancies between the sutvgyR (1 KS W!
forwarded to relevant agencies for confirmation.

Overview of the Roads and Surrounding Aea | || | |
Identify the location of the project, such as:
a. Rural
b. Urban
c. Inner Urban
Type of Roads:
a. Expresway

1.5

N

N
N

b. Arterial
c. Local Urban Collector
d. Local Urban Access

) S
-
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[ o o conmens

e. Others (please specify)

Study the Land Use Plan, future adjacent developments (shopping n
AYRAZAGNRSES G266y LI IFYyYyAy3aI K2a
utilities along the corridor e.g. substation, pump stations, water
reservoirs/storage etc.

| 3 |UtiiyDesignandlayout || | | |

31 Complete the utilities layout design including all the wet and dry utilit
(power, water, sewerage , storm drainage, Gagden, etc.

Propose Land acqmsmon reqmred for utility design.

Analysis of cach existing utlty mpact | || |

Studied the proposed road configuration including a comparison of t|
existing profile vs. proposed profile

2.3

N

4

Identify possible measures/changes that can be adopted to minimize
the impact on existing utilities:

a. Geometric (profile and alignment)

b. Road Drainage & Kerb

c. Slope/Retaining Walls/Barriers

d. Structure/Bridges/Footing

e. Other design departuws for maintaining the existing utilities

I
[N)

~ . . » W
ESN =
@ = ® 2o o

Arrive at a decision hierarchy for utility adjustment with a most
preferred option.

a. KeepAsis

b. Protect (including under the service and carriageway)
c. Relocate

d. Reroute

I
w

Condder the following factors when adjusting the impacted existing
utilities.

a. The size of the utility (distribution or transmission)

The age of the utility and assessment for potential upgrade
The size and frequencies of the chambers

The frequency of maintenance

The proposed location of the utility within the carriageway ar

the impact on traffic i.e. Lane Closures during maintenance
breakage.

The hierarchy cost of relocating utilities, i.e. cost of relocatin
smaller able/pipe vs. bigger cable/pipe.

Identification of Primary Substations, Pump Stations etc.

Potential risks in case of breakage

5 I--_

%8 Consider utility conflicts arising from;
a. Road configuration

()

b. Between diferent utilities
c. Major projects e.g. Metro
d. Adjacent projects
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| o I s conmens

The following documents should be provided for the full length of the
Road project in readable scale (not less than 1:500 @ A1l size):

a. Presentation of change in the rodglels i.e. existing vs.
LINELREASR AY LINRPTFAES IyR ONE

b. Presentation of the road layout including other projects withi
the corridor e.g. Metro etc.

c. Presentation of existing and proposed utilities, where the
utilities shown to be "progécted", "abandoned", "removed",

"kept as is", "relocated" and proposed new utilities.
d t NBaSydlrdAazy 2F ' GAtAdGe /2N
These corridors should be based on:
a. Yt D5a GeLAOIf ONRaamaSOUA?Z2
b. Existing utility to benaintained at their current location (i.e.
"Keep As Is" or "Protect")
Planned future utilities (provided by utility provider)
Estimation of future utility needs considering the sensitivity ¢
corridor.
e. t NBaSydaldAz2y 2 FingBRIDK llucat&dO G A
utility corridors, proposed utility corridors as well as the
existing and proposed ultilities.

6.1

a o

f. Presentation of layout plan indicating the land to be acquirec
for utility purposes.

6 It is encouraged to separate the "dry'ilities from "wet" utilities in the
: layout plans for ease of documentation.

The designer is required to consult with, liaise, and get approval from a large nhumber of service
providers and government authoritieSable2.4 lists the authorities with whom the designer must
consult regarding the highway project.

Table2.4: Listof Authorities Involved InHighways& Roadsof KP Province

Name of Authority Role & Rsponsibilities

Urban Policy and  UPU is basically responsible for plannii
Planning Unit of roads and other infrastructure Entire KP province
(UPU), KP elements.

1. Construction, maintenance and 22 BIElEE GF L2 nEmey
repairs of roads, bridges, ferries FESTENE, NOIER, e, VRl
tuEneIs causev;/a S ges, ’ Dera Ismail Khan, Lakki Marwat,
Communication ’ y Bannu,Karak, Mardan, Charsaddz
2

and Works g ?gl?sds FLngE Nowshera, Malakand, Swabi,
Department (C&W) 4'

Buner, Shangla, Swat, Lower Dir,
Upper Dir, Chitral, Battagram,
Mansehra, Abbdtbad, Haripur,

Kohistan and Torghar.

Laying standards amgbecifications
for various types of roads and
bridges for the province.

Local Government 1. Construction and rehabiltion of

| Peshawar roads,drainage, bridges and parks.
Development 2. Execution of services such as stres
Authority (PDA) lighting and fire brigade.

Majority areas of Peshawar
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Name of Authority Role & Rsponsibilities

Prepare a master plan for the
development, construction,
operation and maintenace of
provincial highways and roads in K

2. Procure plant, machinery,
instruments and materials requide
for its use.

3. Lewy, collect or cause to be Highways located in the
collected tolls on provinel boundaries of KP province
highways and other roads.

4. Conduct studies, surveys,
experimens and technical
researches.

5. PreQualification of Consultants for
planning, designing and supervisio
of projects.

Plan, promote, organize and implemen
programs for construction,
: . developnent, operation, repairs and

Pakhtunkhwa
Highways
Authority (PKHA)

23:;?;%‘?3:2’? Y maintenance of National Highways/ Country wide
Motorways and Strategic Roads and
undertake work/incur expenditures on
it.
Transport ad
Mass Transit
Department
(TMTD)/Transport
Planning
Engineering Unit
(TPU)
Forest and Forest and irrigation department works
Irrigation together with other stakeholders in Entire KP province
Department planning of roads and infrastructure.
PHA department works together with
other stakeholders in planning of Entire KP province
infrastructurue.

TMTDTPUworks tbgether with other

stakeholders in planning of roads. Entire KP province

Provincial ldusing
Authority (PHA)

2.3.1.3 Environmental, Health and Safety Aspect

The environment, health, and safety (BH&e important considerationtcomply withthe aims of

this design manual. It is expected that these aspects will be considered at each stage of the design
works.

All design stages are to comply with the EHS aspects of the Pakistan safety standards and international
codes.Thefollowing are generaconsiderations regarding utilities:

U To avoid potential damage to utilities, loss of supply to users, risks of effluent spills and water
AYLI OGa 2y GKS SYy@ANRYYSyGs FyR NRal G2 02yl
damaged, all utilities nek to be designed and installed in accordance with the
recommendations and guidelines of the statutory authorities and manufacturers. This
especially refers to depths and protection measures for those services.
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U Only in exceptional circumstancestilities may be designed or installedifferent from
recommended guidelines. In these circumstances, special protection and warnings must be
put in place to protect the public, futuneorksand the environment.

2.3.1.4 Utilities Improvements
There are three types of Utilitynprovement projects:

1. New Utilities
2. Relocation of Utilities
3. Improvements/protection of existing utilities

New Utilities

While planning a highway/road within a new development, utilisé®uldbe planned for next 20
years & with approximation of future pansions. All procedures and sequence to be adapted for the
design oiutilities asmentioned in this report.

Relocationof Utilities

For improvement works like widening of road/highway imposes a challenge due to restrictedfright

way & placement of diffieent utilities in close proximity. Similarly, enhancing the existing utility
capacity shall also poses the same challenge. This type of work should be requested by the concerned
utility & approved with the relevant authorities prior to commencement of dasiork.

Protectionof ExistingUtilities

Where the existing utilities are retained in any new or enhancement work of road/highway and in case
of nonavailability of asuilt drawings of existing utilitiesest holes shall be made at appropriate
place andntervals during design development stage of enhancement work.

2.3.2  Provision and Planning of Utilities Corridors

2.3.2.1 General Principles

A system of utility corridors should be provided that allows service providers to locate their services
in highway ROWSs and dgsated utility corridors. The designated utility corridors help to facilitate
the location of services for present and future needs.

For new roads and upgraded existing roads, thaelesigner has flexibility in providing the utility
corridors required forach servicgrovider. However, thalesigner needs to adhere to the service
LINE A RSNDRA& NBIjdZANBYSyida Ay GKS RSaaAdayod 2 KSNB
provider and the concern authority need to agree to the apanThedesigner wilneed an NOC from

the both the service provider and the statutory authority for the final utiityridor provision. The
designer shouldn his considerations minimize the impact on existing utilities.

2.3.2.2 Development of Preliminary Utility Corridors
Utility corridors are separate land areas, usually within the ROW of a roadway. The development of a
utility corridor cross section depends on the following considerations:

U Functionality of the road and the road hierarchy
0 Types of utilities and demand
U Geometricdesign standards for road elements, such as furniture, medians, and pavements

Routing of utilities must include the following considerations:
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U Network optimization so that the shortest and most appropriate route is selected to serve
existing and future dedepments

U Identification of major utilities, including access shaft locations and potential conflicts

U Analysis of the feasibility and constructability of the route in relation to current and future
roadway and infrastructure projects

U Selection of a routelat least impacts traffic, including necessary traffic diversions

U A sensitivity study, so that schools, hospitals, government buildings, and other sensitive sites
are avoided where possible

U Anoverall master planning impact study of all future projectduiding the Metro, local roads,
drainage, expressway program, and agency proposals for future developments along the
route to reduce the possibility of conflict

0 Environmental aspects of utility routing and a higkel risk assessment for options
considerd

0 Land acquisition; this is a last resort and is to be done only in special circumstances

2.3.2.3 Utility Requirement Planning for Present and Future Scenarios

A fundamental responsibility of the utility designer is to establish the present and future requirements
of the individualservice providers. Thdesigner needs to establish a database of service authority
utility data and request their individual requirements for the proposed roadway project. Information
regarding future abandonments and possible upgradear ithe project corridoisalso required. Land

use considerations are required so that greater use can be made of the utilitd@orfihedesigner

will need to arrange meetings and liaise with the service providers to formalize their requirements.

2.3.2.4  Utility Corridor Design Principles

Thedesigner must follow the design road cross sections as guidance for the placement of utilities. The
cross sections are not a prescriptive right of access for the service provider. In situations where the
corridor space iseverely restricted, service providers must share the available space. The object is to
facilitate provision of designated utility corridors for all utilities for all roads types. The corridors must
delineate the locations of existing and planned utifitiand if there is any spare capacity.

2.3.25 General Rule of Utility Corridor Considerations

The identification of final locations of utility corridors is considered to be an iterative process. For any
road type, the first pass must consider the standard corridcations, as defined in the typical cross
sections outlined in the below sections i.e. from sectibigure2.6 to Figure2.18 of this report (N.B.
these are typical 8ndicative arrangements only which shall be adjusted as per actual road width and
type and as per requirement of utilities for the particular area land use). The main product in
considering width requirements for utility corridors is the combined serviagsut drawings, also
known as rainbow layout drawings.

These drawings indicate the space in the corridor for individual services. The drawings are prepared
as a first draft in confirming whether there is sufficient space in any particular highway feniees.
Drawings must be coleroded in accordance withigure2.4. Figure2.5is an example of a colmoded
combined services drawing for a straight section of road.

These standard sections have been developed to minimize the overall land take and indicate that,
wherever possible, the corridors should be located outside of the main roadway. If it is necessary to
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locate corridors within the roadway, priority should beegivto locate transmission corridors inside
and distribution corridors closer to the plot boundaries.

Once the first pass has been generated, the next stage will be to compare the locations of existing
utilities and how these positions comply or conflicttwthe standard locations.

P
(42}
<

EXTRA HIGH VOLTAGE 132kV ELECTRICAL LINE

MEDIUM VOLTAGE 11kV ELECTRICAL LINE

LOW VOLTAGE 400V ELECTRICAL LINE

STREET LIGHTING NETWORK

TELECOMMUNICATION NETWORK

IRRIGATION NETWORK

SEWERAGE NETWORK

STORM DRAINAGE NETWORK

POTABLE WATER SUPPLY NETWORK

EEERERER

GAS LINE

ELECTRICAL CABLE ROAD CROSSING DUCT

\

Figure2.4: Color Coded Legends for Combined Service Drawings
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\Right of Way Limits

Figure2.5: Color Coded Combined Services for a Straight Secti@otéctorRoad

By defining the basic road functions, utility corridors can be determined by considering the following
road elements:

i Median width: Lighting poles and pipes for treated sewage effluent (TSE) used for irrigation
are normally placed in the naéan.

U Roadway width: Determined by the number of vehicle lathes isrequired.

0 Utility corridor width: Depends on the types of utilities and the depth and size of utilities to
be placed. Each stakeholder utility provider has its own requirements.

i Servie road width
U Parking and pavement area widths

U Rail corridor width
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Figure2.8: Cross Sections of Urban Local Road (20m ROW)
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Figure2.9: Cross Sections of Urban Collector Road (30m ROW)
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Figure2.10: Cross Sections of Urban Collector Road (40m ROW)
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Figure2.11: Cross Sections of Urban Major Arterial
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