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1. INTRODUCTION

 Highway design is only one element in the 
overall highway development process

 Historically, detailed design occurs in the 
middle of the process, linking the preceding 
phases of planning and project development 
with the subsequent phases of right of way 
acquisition, construction, and maintenance 



 Highway engineers must satisfy the needs: 

• users and integrity of the environment. 
Combinations of requirement that are always 
produce conflicting results. 

 Engineers should also recognize:

• sharing of transportation corridors by 
pedestrians, cyclists and public transit vehicles. 



2. THE STAGES OF HIGHWAY DEVELOPMENT 



Factors need to be considered in 
planning



Desired lines of travel

• Group streets and highways according to 
the character of service

A. Desired lines of travel



Provided road network

• Actual road constructed

B. Road network provided



3. ROAD CATEGORY/CLASSIFICATION

• Category – helps to clarify policies concerning 
highway aspects (geometric design, speed, 
width, intersection types, access control)

• Functional classification – the process by 
which streets and highways are grouped into 
classes according to the character of service 
they are intended to provide i.e. national >> 
local network (varies in terms of mobility and 
accessibility)



HIERARCHY & CLASSIFICATION



Mobility vs. Access





4. DESIGN STANDARDS

Geometric design of all roads need to be 
standardised because:

1. to provide a uniformity in the design of roads 
according to their performance requirements.

2. to provide a consistent, safe and reliable road 
facilities for movement of traffic.

3. to provide a guide for less subjective decisions 
on road design.



SELECTION OF DESIGN STANDARDS

Area
Road category /  

projected ADT

All traffic 

volume
>10,000

10,000 to 

3,000

3,000 to 

1,000

1,000 

to 150
<150

R Expressway R6 - - - - -

U National Highway R5 - - - - -

R Primary Road - R5 R4 - - -

A Secondary Road - - R4 R3 - -

L Minor Road - - - - R2 R1

U Expressway U6 - - - - -

R Arterials - U5 U4 - - -

Ba Collector - U5 U4 U3 - -

N Local Street - - U4 U3 U2 U1







Divided multilane highway in a rural environment



Divided multilane highway in an urban environment



5. DESIGN CONTROL AND CRITERIA

Characteristics governing the design element:

1. Topography and land use – terrain (flat, 
rolling, mountainous) or area type 

2. Traffic – ADT, composition

3. Design Vehicle – passenger car, rigid truck, 
semi-trailer

4. Speed – design speed, operating speed (need 
to fulfill road function)

5. Capacity – ability of road to accommodate 
traffic (i.e 2000 pcu/hr), affect LOS 







6. ELEMENTS OF DESIGN

1. Sight Distance – length of road ahead visible 
to drivers: SSD, PSD, DSD

2. Horizontal Alignment – super elevation, min 
radius, transition & circular curves, sight 
distance

3. Vertical Alignment – Max & min grades, 
critical grade length, climbing & passing 
lanes, crest & sag curve





Rmin =       V²

--------------

127 (e + f)

where :

Rmin = minimum radius of circular curve(m)

V       = Design speed (km/hr)

e       = maximum superelevation rate

f        = maximum alowable side friction factor







7. CROSS SECTION ELEMENTS 

1. Pavement – surface type, cross slope

2. Number of lanes, lane width, marginal strips, 
shoulders and kerbs

3. Sidewalks, pedestrian crossing, traffic 
barriers and median

4. U-turns – locations and design considerations 
(also distance between successive 
intersections/U-turns)









Suggested References

1. REAM GL2/2002 A Guide on Geometric Design of Roads

2. Manual Garis Panduan dan Piawaian Perancangan Negeri
JPBD or PBT

3. Latest JKR RTVM

4. Arahan Teknik (Jalan) 5/85 (2013) Manual on Pavement 
Design

5. Arahan Teknik (Jalan) 11/87 A Guide to the Design of At-
Grade Intersections

6. Nota Teknik (Jalan) 13/88 Buku Panduan Rekabentuk Jalan

7. Arahan Teknik 6/85 Guidelines for Presentation of 
Engineering Drawing

8. REAM GLX/2006 Guidelines on Traffic Control and 
Management Devices 



Tasks to be completed!!!

• Proposed road network and existing contour 

• Proposed road levels

• Internal traffic circulation (including road classification, width, 
etc)

• Intersection design for main entrance (geometric 
design/layout, structural thickness design, traffic control 
system, acceleration & deceleration lanes) – need to identify 
location of project and traffic projection

• Design for horizontal and vertical alignments where applicable 

• Design for junctions (curb radius, turning lanes, etc), cross 
sections, structural thickness, signages, road markings and 
furnitures (or standard design where applicable)











PROJECT DRAWING



INTERSECTION DESIGN



HORIZONTAL CURVE



VERTICAL CURVE



JUNCTION 



SIGNAGE & MARKINGS





PAP requirement in Road Design Report

Please write a proper report including all listed below 
(not limited to):

• Assumptions for traffic forecasting/generation (TIA, 
Traffic/trip generation) e.g. 10% of main traffic 

• Complete sample calculation (e.g. intersection 
design, vertical and horizontal curves, pavement 
structural thickness, etc; the rest just tabulate the 
design values) 



PAP requirement in Road Design Report

• Drawings to be submitted: 

1. road network with existing contour

2. traffic circulation

3. designed/proposed road level at intersections

4. standard junctions with dimensions and traffic 
markings/signages

5. complete main intersection design

6. cross-sections for different ROW/hierarchy

7. pavement structural thickness, and

8. vertical and horizontal curves with chainages. 



PAP requirement in Road Design Report 

• Copy pages of references (table, requirement, figure) 
as attachment/put in report (highlighted)

• List of references


