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Preface

As the subject matters of Highway and Traffic Engineering are well established and Nepal
Road Standard-2070 (Second Revision) and Nepal Rural Road Standards-2055 (First
Revision) are the prevailing road standards in the country. Nepal Urban Road Standard,
2076 is introduced with the objective of achieving consistency specifically in urban road
design and construction. The focus of this standard is the urban area respecting the volume
and composition of traffic focusing on pedestrian and non-motorized vehicle with the
requirements for urban services e.g. water supply, sewage, drains, electricity, etc. Some
references are drawn from the prevailing road standards to this standard.




Abbreviation

AADT

AASHTO

ADT

ASTM

BC

BS

BSCP

CBD

CE
DHV

DOLI

DOR

DUDBC

GoN

HFL

IP

IRC

ISO

LOS
MoUD

Annual Average Daily Traffic

American Association of State Highway and Transportation Officials
Average Daily Traffic

American Society of testing and Materials

Bearing Capacity

Bikarm Sambat

British Standard Code of Practice

Central Business District

Common Era

Designing Hour Volume

_ Department of Local Infrastructure

Department of Road

Department of Urban Development and Building and Construction
Government of Nepal

High Flood Level

Intersection Point

Indian Road Congress (i.e. Recommended Code of Practice by IRC)

Indian Standards

International Organization for Standardization

Level of Service

Ministry of Urban Development

%



MoPIT

NMV

NRS

NS

PCU
PHV
RCC
SD

SSD

SRN

MT/T
TU

WC

Ministry of Physical Infrastructure and Transport

Non-Motorized Vehicle
Nepal Road Standard

Nepal Bureau of Standard

Passenger Car Unit

Pick Hour Traffic Volume
Reinforced Cement Concrete
Sight Distance

Stopping Sight Distance
Strategic Road Network

Metric Ton = 10° kg
Transport Unit

Wearing Course
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Introduction

Background

Nepal Urban Road Standards-2076 (NURS-2076) shall apply to all urban roads being
constructed within the urban areas of Nepal. These standards may be relaxed by
Government of Nepal to meet special circumstances. Road network is the major urban
infrastructure in terms of its required financial resources, land consumption and land-
use planning in the urban area. Furthermore, the aesthetic appearance of the city is
mainly dependent on the urban road pattern. The growth of the urban area is mainly
guided by the urban road hierarchy and their alignment.

In this context, growing urbanization in Nepal is major challenge for the urban planner
as well as municipal authorities. Such situation has created a challenging situation for
safe movement of vulnerable road user specially the pedestrians and non-motorized
vehicles leading to poor road safety situation. The recent situation demands safer
travel and accessibility to all while considering the urban mobility. The urban mobility
and accessibility mainly depend upon the urban road network planning and their
technical parameters. With the objectives of achieving consistency in road design and
construction, Nepal Road Standard (NRS) was introduced. According to four
administrative classification given in Nepal Road Standard-2070, urban road is one of
them but, these standards were applicable only for the design of strategic roads and are
not applicable to address all the urban needs. Therefore, it became very essential to
develop the ‘Nepal Urban Road Standard’.

The standard incorporates major technical as well as planning aspects for urban roads.
Classifications of urban roads, design criteria, elements of cross section, clearance etc.,
are major parts of this standard.

1.2 Scope and Limitation

This standard is applicable to roads or streets in urban areas as well as for small town
and suburban areas. This standard does not cover standards for urban express ways,
highways sections in the urban areas, strategic and rural road networks. This standard
includes major elements of geometric design for urban roads. However, layout of
junctions and their design parameters are not included in this standard.

1.3 Reasons for Standardization of Urban Roads

1.3.1 Present status of Road

The urban road networks, as seen in the urban areas, are of uneven type. Since the roads
are being constructed by different governmental bodies, there is no uniformity in
section for each type of road as each agency has its own standards.

The traffic lanes are also not defined and highly mismanaged. The roads especially the
footpaths are encroached by the street vendors, parking and other amenities.
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Lack of parking space in the urban areas led to the parking of vehicles on the roads
itself which further shrinks already existing road. This results in the congestion and
ultimately traffic jams.

Another distinctive feature is the footpath which is either absent or provided
inappropriately in the network. All the street utilities like railings, street lights etc are
installed directly on the footpath irrespective of its available clear width.

The present road network does not consider non vehicular traffic movement. While in
designing stage, the access for the differently-able person along with movement for the
non motorized vehicles should also be accommodated.

The absence of the above mentioned features urge to establish a standardized road
network. Hence it becomes a prime necessity to publish a common Urban Road
Standard which could be referred by any type of agency/professionals interested to
build the road network within the urban areas.

1.3.2  Expected Output

14

After the implementation of Nepal Urban Road Standard, followings results shall be
ensured.

1. Uniformity in all road sections.

2. Defined and dedicated lane system for all types of vehicles

3. Pedestrian friendly footpath

4. Consideration for non vehicular movement

5. Sufficient footpath for pedestrians and utilities
Classification of Urban Roads

For the purpose of geometric design urban roads are classified into four categories
considering function of the road and traffic level.

a) Arterial roads (Path)

b) Sub-arterials roads (Sadak)
c¢) Collector roads (Marg)

d) Local roads (Upa-Marg)

Functions of different categories of roads are given below.

a) Arterial roads (Path)

These roads are generally meant for thorough traffic usually on a continuous route.
These along with expressways (where they exist), serve as the principle network for
through traffic flow. Significant intra-urban travel such as between CBD and outlying
residential area or between major sub-urban centers is served by this facility. Parking,
loading and unloading activities are generally restricted and regulated. Pedestrians are
allowed to cross only at intersections or at the designated crossings. These roads
generally are spaced at less than 1.5 km in highly developed central business areas and
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at 8 km or more in sparsely developed urban fringes. Typical sections of Arterial are
shown in the figures given below:
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b) Sub-arterial roads (Sadak)

These are roads of somewhat lower level of travel mobility than the arterial roads.
The emphasis on access to adjoining area is more in case of these roads than in case of
arterial roads. Parking loading and unloading are usually restricted and regulated.
There spacing varies from about 0.5 km in CBD to 3.5 km to 5 km in the suburban
fringe. Pedestrians are allowed to cross only at intersections or at the designated
crossings. Typical sections of Sub-Arterial Road are shown in the figures given below:

PROPERTY LINE
PROPERTY LINE

g [+
|
K
C
;l
o ',m
|
|

2,50 0 50m { 2.00m |- 7.50m ?
> i >

x e % = e < A B
- < 3 — e o = E FE -~
= o’ i - C = Q@ (-
T E =i e =] el = - &
o 2 wsHE = =5 = - 5§ = ¢
BEE JdERE & =E & EE SE E¢
5 SEYs % =N % LE D =E
b oE > P} W P > ol o
=. O s EI
2

SUB-ARTERIAL ROAD

SUB ARTERIAL ROAD SECTION OPTION |

noe B

P



LINE

":‘ b 3
(6%
L 1 L)
[ (
= /
[t {
o | am { b
: ) =
; q ==ty
Sahos U | '
--df:[lm—-J E.UOPPI-:"TSM 2.00m L 7 m
Lid ~
- N = r P
8§35 : S 5
= o2 &~ ad ad o ~—n < 5 ~
frun - Lud o &J [
< E = W [Wa} ) ISv]
< £ £ = £ - =
o = S< 5 > & = = £
gl W 25 2 Z 35 — = 3 8 B o
= b x E < F o < B bl == <T
e S — K ; X .= 1 E aq 3
58 Sigs ok Z $Eof B
< : % O
OS a S == © S 5 B
L N
SUB-ARTERIAL ROAD

SUB ARTERIAL ROAD SECTION OPTION 2
Figure 2: Typical Sub-Arterial Road Sections

¢) Collector road (Marg)

A collector road is one intended for collecting and distributing the traffic to and
from local roads and also for providing access to arterial/sub-arterial road. They may
be located in residential neighborhoods, business areas and industrial areas. Normally
full access is allowed on these roads from abutting properties. Typical section of
Collector Road is shown in the figure given below:
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Figure 3: Typical Collector Road Section

d) Local road (Upamarg)

A local road is one primarily intended for access to residence, business or other abutting
property. Such a road normally does not carry large volume of traffic. The traffic carried
either originates or terminates along its length. A local road may be residential, commercial
or industrial, depending upon the prominent use of the adjoining land. Typical section of
Collector Road is shown in the given figure:




Figure 4:Typical Local Road Section

2. Elements of urban road

While planning or designing urban road, focus shall be made not only to develop
carriage way but to provide essential elements. Therefore, following elements shall be
considered at least in built up area if there is availability of land.

e Carriage way

e Foot path/Walk way

e Cycle track

e Street light

e Utility space (under-ground or above the ground depending on space)
e Signage, and

e Other essential road furniture

3. Elements of Design of urban road

3.1 General Consideration

The principle factors to be considered in designating roads into appropriate system are
the travel desire lines of people by various modes of transportation, the access needs of
adjacent land, network pattern, and existing and proposed land-use.

In designing a road in urban areas, besides the classification of roads, other factors
like type of traffic, effect on environment, drainage and maintenance etc needs to be
given prime consideration. For example, mixed slow moving traffic requires careful
consideration of grades, climbing lanes and curvature etc. Consideration should also be
given to make the road and its structure blend with environment and produce a pleasing
appearance. Noise and fume pollution is a problem in urban areas and cross section
should provide for remedial measures such as noise barriers, and adequate distance
should be kept between busy routes and populated areas. Since idling engines and slow
motor vehicles have higher deleterious emissions, arterial roads should be designed for
least stoppages. Design also take care of drainage, erosion control, space for services
and for erecting signs, lighting posts, etc.




32 General Design Principle

Urban roads should be planned and designed to:

e provide safe, short and fast thoroughfare and access to all road users, being motor
vehicles. cyclists and pedestrians;

e convey clearly the primary function to road users and encourage appropriate driver
behavior;

e deliver traffic volumes at speeds compatible with function;

e provide convenient location for services;

e provide an opportunity for landscaping;

e allow for parking, where appropriate;

e have due regard to topography. geology, climate, environment and heritage of the
site;

The appropriate design criteria for an urban road largely depend on a set of economic

indicators, namely costs of construction and operation on one side, and the financial

benefits to the community on another. These are strategic parameters that influence a

decision to build a road. Economic analysis, in conjunction with the traffic analysis,

determines the functional class of the road and the design speed.

3.3 Sight Distance
The following aspects of sight distance are important while designing alignment:

a) The sight distance needed for stopping

b) The sight distance needed for the passing of overtaken vehicles

¢) The sight distance needed for decision at complex locations
The coefficient of frication f depends on several factors such as type and condition of
pavement surface and tires. Also the value of f decrease with increase in speed. The
recommended values of ‘f” for design is as follows:

Table 1: Values of 'f' for Design

Speed Kmph 10 to 30 40 50
Longitudinal Coefficient of Friction, f 0.4 0.38 0.37

3.3.1. Stopping Sight Distance

Stopping sight distance is the distance ahead needed by a driver to bring the vehicle
to a complete stop before meeting a stationary object in his path. Stopping sight
distance for various speeds are given in the below table:

Table 2: Stopping Sight Distance value for Different Speeds

Design Lag Stopping Sight Distance
Speed Distance Braking Distance (m) Desicn
(km/h) | (m) Calculated (m) () g
10 6.9 1.0 79 10




20 13.9 3.9 17.8 20
30 20.8 8.8 29.7 30
40 27.8 16.6 443 45
50 34.7 26.6 61.3 65

3.3.2. Decision Sight Distance

The decision sight distance is distance required for driver to detect an unexpected or
otherwise difficult to perceive information source or hazard in a roadway environment
that may be visually cluttered, recognize a hazard or its threat potential, select an
appropriate speed and path, and initiate and complete the required maneuver safely and
efficiently.

Table 3: Decision Sight Distance for Advance Maneuvers

i Decision Sight Distance Where,

Design (m) N .

Speed A B A:  Decision Sight Distance to stop on Urban
Road

10 25 40

20 55 80 B:  Decision  Sight  Distance  to

30 85 120 Speed/path/direction change on  Urban

40 120 160 Road

50 155 195

3.3.3. Headlight Sight Distance

On valley curves the design must ensure that the roadway ahead is illuminated during
night travel by vehicle headlights for a sufficient length which enables the vehicle to
break to a stop, if necessary. This is known as the headlight sight distance and is equal
to the safe stopping distance. From safety considerations, valley curves should be
designed to provide for this visibility. For designing valley curves, the following
criteria should be followed to ensure the headlight sight distance:

e Height of headlight above the road surface is 0.75 m,
e The useful beam of headlight is one degree upwards from the grade of the road,
e The height of the object is nil.

3.4  Design Traffic Volume and Capacity

The road width should be designed to accommodate the design traffic volume. Past
counts and consideration and of future development of urban areas must be kept in
view while selecting the cross-section of roads. Estimation of future traffic volumes
may be based on a simple projection of current volumes extrapolated from past trends,
or on the basis of results of transportation study which allows change in land-use and
accounts for socio-economic factors. The road should be designed to accommodate the
traffic volumes computed for the end of design life. A design period of 15-20 years
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