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INTRODUCTION

Background

In 2015, the new constitution of Nepal was promulgated, introducing a new
administrative structure for the country. The responsibility for the road network is now to
be shared between the federal, the provincial and the local (palika) governments. This
change in administrative structure has introduced a need for new guidelines to support
the preparation of Provincial Transport Master Plans (PTMPs) and Municipal Transport
Master Plans (MTMPs).

The present PTMP guidelines follows the approaches adopted in the DolLl's Approach
Manual for DTMP (1998), Interim Guideline for DTMP (2010), DTMP Guideline (2012).

Purpose of PTMP Guidelines

During 2019, a draft guideline for the PTMP preparation was prepared which provided a
systematic approach to road classification, data preparation and preparation of 5-year
road sector development investment plan

Present version of the guidelines attempts to elaborate and update the previous
procedures by introducing approach to accessibility analysis, population coverage and
prioritization of the road network with multi criteria analysis (MCA).

ROAD CLASSIFICATIONS

Administrative Road Classification

Based on present administrative division of Nepal, following classification of roads are

in practice:

a) National Highways: Road Network managed by Federal Government and has
defined 80 highways

b) “Provincial Roads: Road network under the jurisdiction of Province Governments
includes the provincial highways and provincial roads.

c) Municipal Roads. Road network under the jurisdiction of Municipalities which
includes urtgg_n and rural Prcaqsivithin a municipality.

o e

929  Functional Road Classification

Roads are also classified based on the functional requirements. The NRS 2070 has

specified following classes of roads.

a) Class | Road. These are expressways and highways standard with capacity more
than 20,000 PCU, with divided lanes with minimum of 4 lanes with shoulders and
median.

b) Class Il Road: These are roads with capacity 5,000- 20,000 PCU, with minimum of
2 lanes with shoulders.

c) Class lll Road: These are roads with capacity 2,000- 5,000 PCU, with 2 lanes with
shoulders.

d) Class IV Road: These are roads with capacity less than 2,000 PCU, with single or
intermediate lanes with shoulders
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Provincial Road Network

“Provincial Road Networks (PRNs)” are the road network of province highways and
province roads within province which are not included in Federal Road Networks (FRNSs)
and Local Road Networks (LRNs. The ownership of the network of these roads resis
with the respective provincial governments and responsibility for planning, design,
construction, maintenance and operation and management of provincial road neiworks
lies with the provincial governments where they are located. The province government
should follow the standards as approved by the Government of Nepal related to service
area, Right of way, Traffic volume.

The provincial road can be categorized in two sub-categories;

a) Province Highway

“Province Highway” is a main road that links district headquarters, important market
areas, tourist destinations or other important locations with the province capital or NH
within the province. Moreover, provincial highway can be a road linking two or more
national highways (NHs); or a road linking two or more local government headquarters
or the road designated by province as province highway and not included in the FRN.

b) Province Road

“Province Road” is a road that links local level headquarter with district headquarter or
Province Highway or National Highway; or the road, not included in FRN and Province
Highway, that links foreign border checkpoints; and the road designated by province as
province roads.

Road Coding and Sectioning
Province Road Coding

A simplified approach is proposed for road coding;

a) Province Highways are coded with PH-XX-YYY. The “PH” denotes the provincial
highway, “XX" denotes the province abbreviation and “YYY” is a serial number for
each provincial highway in a province

The province two letter abbreviation shall be

i

Koshi Province: KH / _
“ORV 2




3.2

Madhesh Province: MH
Bagmati Province: BG
Gandaki Province: GA
Lumbini Province: LU
Karnali Province: KA
Sudurpaschim Province: SuU
e.g., PH-MH-001 represents the province highway in Madhesh Province for serial
no 001

b) Province Roads are coded with PR-XX-YYY which is similar to the Provincial
highways.

Road Nodes

Road nodes are the destination or important locations which is used for road section
(tink) definition. Each of the nodes will have node code (N-XX-YYYY), node names and
geographical coordinates €.9. (N-MH-0001) is @ node in Madhesh Province with a serial
number of 0001. A road may have many nodes to define the road sections.

Road Sections (Links)

Road sections are required {o break the road into links based on administrative
boundaries e.g., districts, Palika centers, major rivers etc. and is defined using from and
to nodes. The road sections should be automatically created using nodes using dynamic
segmentation technique. This methos is suitable when more nodes are introduced at
later stages.

The road section can be denoted using a suffix e.g PH-XX-YYY-ZZ where “ZZ" is the
section serial and starts with 01 and can go up to 99. The sequence of the road sections
along with the nodes defines the road connectivity and can be used for tracing back road
connections.

PREPARING PTMP

GlS Data Collection
Preparation of the PTMP will involve collection of all the network data of a province;
a) National Highways (NH) is available in digital formats.

b) Previous DTMP roads. A compiled version as of 2016 is available in GIS format.
This also includes some village roads

¢) Others roads are available in the Openstreet maps in GIS format

d) Additional roads can be digitized from the freely available satellite imagery (google
earth, Bing images etc.)

Al the road network should be brought to a common projection system (e.g., WGS 84)
and should include in one system so that it can be used in selection of PTMP Roads.

PTMP Road Identification

With the road data collected above, major task is to identify the road that will be included
in the PTMP excluding the National Highways. This should be based on the criteria
defined for the Provincial Highway and Provincial Road. It will be based mostly on
consultation with the Provincial and Local Government and concerned stakeholders.

Preparing GIS Data of PTMP

All the identified roads for the PTMP shall be prepared in GIS;

a) Cleaning of the road geometry as required with reference to the background satellite
imagery. Since most of the compiled road may not be correct and may have changed
during the construction.
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b) The planned road section also needs to be reviewed based on the terrain an’gﬁﬁ X

satellite imagery. S
¢) Creation of road nodes with names and locations. If there are settlement near the
nodes, the node name can be referred to the settlement name. if not, the node can

be referred to as junction of roads.
d) Road codes and other data should be provided in the GIS.

inventory

fnventory of all the roads in PRN should be undertaken which shall include the pavement
types, last resurface years, road width, road condition, cross-drainage structures and
condition. These can be taken using mobile application and GIS data should be
prepared. A status map shall be prepared for the PRN.

Traffic Survey

A yearly traffic count is required for each of the existing roads. A classified count along
with PCU computation is required for existing roads. In case of new construction traffic
volume shall be estimated based on the nodes that the perspective road will connect
e.g. administrative service centers, settlements, markets etc.

Computation of AADT

A classified link count for duration of minimum 72 hours is required at sections
representing the average traffic for the road. The location of the count station should be
chosen far away from the junctions and markets. The 72 hours count should be
converted to AADT based on the seasonal factor published by the DoR. The classified
traffic count can be converted to PCU based on the NRS 2070 guidelines as detailed
below;

Table 3-1: Vehicle types, Equivalency Factors

hi :
1 Bicycle, Motorcycle 0.5
2 Car, Auto Rickshaw, SUV, Light Van and Pick Up 1.0
3 Light (Mini) Truck, Tractor, Rickshaw 1.5
4 Truck, Bus, Minibus, Tractor with trailer 3.0
5 Non-motorized carts 6.1

Assessment of Capacity of Road

The decision for upgrading to higher standard of road is guided by the traffic volume.
Following table from NRS 2070 provides the guidelines for assessing road classes
based on traffic volume.

Table 3-2: Capacity of Roads, PCU/day




. . Mounialnous
Plain Roliing
and steep
Gategory Low High Low High Low High
curvature curvatur | cutvatur cunvatur | curvelyr [=l et oo
{0-80 & (>80 {0400 {108 ef0208 | o200
degftm} degln) | degilm} | degfun) doghan} | degium)
Single Lane Road(3.75 mj with good 2000 1900 1800 1700 1600 1400
quality shoulders at least 1.0m wide
Intermediate lane Road(5.5m} with 6000 5800 5700 5600 5200 4500
gooy quality shoulders atteast 1.0m
wide
Double lane Road(7.0m) with good 15000 | 12500 | 11000 | 10000 | 7000 5000
quality shoulders af feast 1.0m wide
Eour lane road with a minimum 3.m 40000 | 35000 | 32500 | 30000 | 25000 20000
wide median
5




‘%%ae Nepal road standard 2070 shall be adopted in preparing the standards for the all
e provincial roads.

PRN Consultation and Approval

the PRN have been identified, these need to be presented to and consulied with
e Provincial Government and with other relevant stakeholders to ensure that there is
general agreement regarding the identification and classification of the Provincial
pways and provincial roads. The consultation process is important to ensure that
fhere is sufficient acceptance of the PRN. After completing the consultation process and
sworporating any adjustments to the PRN, the final PRN needs to be formally approved
by the Provincial Government. The entire process is summarized below.

Provincial Highway and Road Selection
PRN Coding and Séctionihg

PRN Map and PRN Status Map Preparation
PRN Consultation and Approval

2

PRN Survey Implementation {GIS, Inventory Traffic, Needs)

PRN Data Entry {lnventory, Traffic, Connectivity)
PRN Ranking

¥

PRN Needs and Cost Estimation
PRN Fund Estimation
PRN Budget Allocation

X 4

PTMP Report and PTMP Map Preparation

2

PTMP Consultation and Approval




B e
S R
R, JTTE oS

é@;‘gmm?’ Pt

,’
&

of the provincial roads are essential for preparing investment planning.
should be based on multi criteria with various weightage applicable to a
and the prioritization should be separated for different types of works i.e.,
=nd rehabilitation and new construction. Ranking shall be done separately for

Highways and Provincial Roads.

:on of New Construction Works

afion criteria for the new construction can be defined with following criteria
ramges of scores. The new construction portion of the proposed road should be
d separately and multicriteria applied to rank the roads. :

asunicipality centers still not connected to Road Networks

Population served per Km of proposed Road within 4 Hrs &2 20
Hrs travel time in Hills and Terai Respectively

Population beyond 4 Hrs travel time within Zone of Influence 20
(ZOH) of roads (unconnected populations)

Social Criteria (settlements, schools, hospitals/health center, 20
refigious sites)

Agricuitural, Tourism, Industrial Potential, market centers 10
High priority roads of Government based on their periodic plan 10
or other related planning document

100

ity centers still not connected to Road Networks: These are count of

nected municipal centers within the ZOl of the prospective Road.

- Bapudation served per Km of proposed Road within 4 Hrs & 2 Hrs travel time in Hills and
Terai Respectively: The total population served by the proposed new construction

0% of the road can be calculated using Accessibility Approach as described in

~ Appendix E. The approach is based on the population density overlaid on the zone of

afisence area based on walk time grid.

Popudation beyond 4 Hrs trave/ time within ZOI of roads (unconnected populations): This

refers to population beyond 4 hrs travel time within the Zone of Influence which is

computed using approach described in Appendix B.

Social Criteria (settlements, schools, hospitals/health center/ religious sites): These are

counted from GIS map within the ZOI of the road.

Agricultural, Tourism, Industrial Potential, market centers: These numbers can be

counted from the GIS map within the ZOl of the road. Secondary information on

agricultural and industrial potential can be used.

High priority roads of Government based on their periodic plan or other related planning

document: This refers to the priority set by the Federal, Provincial and Local

Government.




on of Upgrading and Rehabilitation SRS A
e e Y . e s . fi”:»'ff?fa? gE »ﬁ'};};\
on criteria for upgrading or rehabilitation is mostly governed by thel 7 Py *8°
analysis and traffic category which includes the benefit and cost of the works. “¢¢gar,
criteria are suggested for this type of works.

Municipality centers yet to be connected by paved road 20
Population served per Km of Road 20
Social Criteria (settlements, markets, schools, 15
hospitals/heaith center, religious sites)
Traffic Category 20
Density of existing National Highways and Provincial Roads 10
in a district (Km/sgkm)
High priority roads of Government based on their periodic 15
ptan or other related planning document
Total 100

Wt‘paﬁty centers yet to be connected by paved road: These are count of
2&umnicipalities centers not connected by paved road within the ZOI of the road.
Population served per Km of Road: The total population served by the road suing

Accessibility Approach as described in Appendix B.
Sagial Criteria (settlements, schools, hospitals/health center/ religious sites): These are

wounted from GIS map within the ZO! of the road.
“Fraffic Category: The Annual Average Daily Traffic (AADT) W

count with adjustment to seasonal variation.
al roads in a district: 1t provides

Density of existing National Highways and Provinci
. priority to the districts having less density of National Highways and Provincial roads. If
" aroad passes through many districts, lowest density should be considered.

_ High priority roads of Government based on their periodic plan or other related planning
~ document: This refers to the priority set by the Federal, Provincial and Local

Government.

hich is based on the traffic




y o Scoring

make the criteria comparable their results have to be transformed to
oss indices using the sero-to-one method. The following formula is applied to
y of the area of investigation

Ranking (Increasing order)
SBAN)/(MAX-MIN) * WEIGHTAGE

Ranking decreasing order
{MAX—X)I(MAX—M!N) * \WEIGHTAGE

ormed score

al criteria value

maximum original value

minimum original value

AGE= Weightage of each criterion

each area of investigation, the road link with the highest value D' results in ‘1’

ied by the highest weightage under the relevant criteria. In case of Zero score, it

#ransformed by relating it to the value of second lowest scoré using pro-rata distribution
$0d. An example is provided below for population criteria.

(800.375)1(1500375) x20 m :
T e G
ivrfuossuens | 1111
o | 2000
{PH-MA-005 m (800-375)/(1500-375) X 20 m

Tranformed Score for Road 2

Own Value 375

Next Lowest Value 800

Factor 0.469 (375/800)
Soore of Next Lowest Value 7.56

Tranformed Score 3,54 (7.56 x 0.468)

Prioritization of Maintenance Works

In general, all the maintenance works should be undertaken buf in case of budget
constraints, prioritization may be used. The prioritization criteria used in the upgrading
and rehabilitation can be adopted in this case.



G INVESTMENT PLAN .
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plan shall be prepared for 5 years and this shall include the new construction,
g and maintenance works based on ranking and planning shall be prepared for

in PRN.

ch to preparation of the plan will include;
for new construction and upgrading spread over the period of 5 years for each
requiring new construction. The construction planning should be based on the
mitable funds and should indicate the section length (from t0) including bridges.

> plan for maintenance works shall be prepared for each road and for each year.
The subsequent year will be changed based on introduction of new roads

total estimate for each year and each road should be prepared.

wding Gap Analysis
funding sources including donor assisted projects and province internal resources
cheedd be assessed for each year. Based on this funding gap should be analyzed for
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Append
Sample PTMP Maps




maps is used for identification of potential provincial roads. It includes all the roads
o= sources (e.g. NH, LRN, OSM and digitized roads).
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Haps
PTMP map at district level. Maps of all districts are prepared by clipping the




Notes on GIS

Appendix

ased Accessibility
Analysis




sity is one of the requirements for accessibility analysis and used to
wihin the influence area of road and population within various time zones
Following approach is used to determine grided population density map

a/building points from satellite imagery. Google satellite was used as
detectable house/building were manually digitized. It is manual process
ours. A total of 6.78 million points were digitized.

s are assighed population based on municipal population of 2021 census.

updated once the ward-wise population is obtained.

yrid is overlaid to the point data and total population count is assigned to each
ided the population in 900 x 900 grid and is converted to density per sgkm.

wnt for 90x90 m grid is computed from the 900 x 900m grid.




v modeling is based on terrain slope which is used to determine the shortest path

1. Following approach is used,
data at 90m resolution is clipe

n

3
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S=slope,
8 = angie of stage (inclination).
d) Based on travel speed grid, a cost distance &

time to travel to road. The travel time grid is comsg
>4 hours zones.
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Iso computed us

f=reel time grids, influence area of each road is a

Ime zones or road influence area to count the

=ison grid is overlaid over the travel t




