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. For gravel standard roads, periodic maintenance should be carried out every 3 or more years

2. For Blacktopped roads, periodic maintenance (PM) shall be prioritized as per following
guidelines.
% S | Roa | PRNM | Pavemen | Total | Length Road SDI | Ranking | SDI Ranking
N |d P t Type lengt | under Chainag | rang | weightag | weightage Index (RI)
Cod | Rankin h consideratio | e e e=(TR- | =(SDI =9*10*10
e g n HR)/TR | range)/3 0
Lo 3 4 5 6 7l 8 9 10 11
Notes:

» TR : Total no. of roads

» HR: No. of roads of higher ranking than the road under consideration

>

>

»
>
>

SDI Range:
SDI Range SDI Value Pavement condition
1 0.0-1.7 Good
2 1.8-3.0 _ Fair
3 3.1-5.0 Poor
Roads with SDI range of 1 should be excluded from ranking i.e. Periodic

oMaintenance not required.
Roads with SDI range of 3 may require reconstruction/rehabilitation/upgrading.
SDI shall be assessed as per DoR Practice mentioned below.

Prioritization should be carried out separately for different road class (as per
Provincial Road act, 2077)

Periodic Maintenance should be prioritized according to the ranking index in
descending order.
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THE MEASUREMENT OF SURFACE DISTRESS INDEX (SDI)
Introduction

Surface distress is an important visual indicator of pavement deterioration. Surface distress includes all
types of defects affecting the integrity of the surface which, if they are left untreated, will seriously
reduce the serviceability of the road and the life of the pavement.

Surface distress surveys of the ‘Strategic Network have been undertaken annually by the Planning
Branch since fiscal year 1992/93. The information obtained is used to monitor road deterioration and,
in particular, to indicate the need for periodic maintenance (resealing) of bitumen surfaced roads.
Surface distress information can also be used by the Department to: : '

o determine if a particular road section exceeds established distress levels for ‘implementing
planned maintenance activities or for carrying out rehabilitation;

o provide a consistent and objective assessment of overall pavement condition (good, fair, poor);

o monitor the performance of the pavement and the effectiveness of maintenance activities.

Method of Surface Distress Measurement

There are various methods for collecting surface distress data and these increase in complexity and
sophistication according to the quality of information required. The method adopted by the Department
is a simplified procedure recommended by the World Bank which has been modified to suit the
particular conditions in Nepal and the needs of DOR.

Pavement distress surveys are carried out manually in the Department by trained Highway Engineers
working as a two-person team; the method in*use is a "drive and walk" survey. Surface distress
comptises cracking, disintegration (potholes), deformation, texture deficiency, pavement edge defaults
and maintenance works (patching). These faults are visually assessed using a 10% sampling procedure
and recorded using a cumulative index called a surface distress index (SDI).

The SDI is a six level rating index from 0 to 5. The rating 0 indicates a pavement surface without any
defects, whereas a rating of 5 indicates the maximum possible deterioration. A shoulder condition
survey is carried out at the same time using a rating in the range 0 to 4. The three most predominant
types of defect present in each sample section are also recorded. The distress elements are divided into
two groups: major defects and minor defects. Among the different defect types, cracking, raveling and
potholes are generally characterized by extent and severity, while for rut depth, being continuous in
nature, only the severity of the deformation is noted. The defect types and therefore the resulting score
is different for bitumen and gravel roads. Tables showing the scoring system, categories of defect and
distress type codes for bitumen and gravel roads are given on pages 4 and 5.

The 10% sampling procedure comprises a walk-over survey generally covering the last 100-meter
section in each kilometer of the road on which the SDI is to be determined. The full width of the
pavement is examined for the 100 meter sample length. To start the survey, the team drives at 10-20
km/hour from the starting point of the section. As in the case of roughness measurements (Annex II),
cach section will commence and finish at a defined road link node point in the Network. referencing
system. When the 900 meter point in each kilometer is reached, the team stops and undertakes a walk-
over survey of the final 100 meters.

While walking, it is necessary to first identify the major and minor defects and then calculate the
percentage of the total defective area for both major and minor defects irfdividually. The shoulder
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. condition is also noted. The results are recorded on a standard form which shows the degree and exte'%?“(é

of damage on the road surface rated on a scale of 0 to 5 and the main distress type. A typical record
form is given on page 6. The process is then repeated for another 100m sample section in the next km.
About 50-60 km of visual distress survey is achievable in one day by a single team.

For Network level applications, the entire Strategic Network should be surveyed each year. DOR has
been carrying out pavement distress surveys on the Network since 1993/94 and the data is held in the
Planning Branch HMIS.

Data Use

The SDI is averaged over each road link or section under consideration. As noted in the Introduction,
the results can be used to provide an objective assessment of pavement condition and to indicate the
need for periodic maintenance, rehabilitation or reconstruction. For assessing pavement condition, the
terms "good", "fair" and "poor" are used based on the following averaged values of SDI for a particular
section of road.

SDI Value Condition
0-1.7 Good
1.8-3.0 Fair

3.1-5.0 Poor

The above values are based on conditions in Nepal. Planned maintenance can be carried out on roads
in good/fair condition and rehabilitation or reconstruction is generally needed for roads in poor
condition to bring them to a maintainable state. is noted. The defect types and therefore the resulting
score is different for bitumen. :

Dt




PAVEMENT CONDITION SURVEY - SURFACE DIST RE{)S INDEX

"TABLES FOR BLACK TOPPED PAVEMENTS
PAVEMENT DISTRESS SCORE

Score - Incidence of Minor Defects Incidence of Major Defects
0 ' None : None' :
1 1 to 20 m2 per 100 meters 1 occurrence
° 2 <50% of the area 2 to 4 cccurrences
S 3 | >=50% of the area < 30% of the area
L e et e el ot >= 30% or potholes and base
exposed < 20% of the area
S HILIARE SR IS O SO T B i Potholes and exposed base >= 20%
g W[ : : of the area

Categories of Defect and Distress type codes

Defect Code | Minor Code | Major
Cracking | CN e Narrow interconnected cracks (1-3 | CW | =  Wide interconnected
mm width) . cracks (> 3 min)
CL e Line cracks - (Longitudinal or ;
transverse) '

M . » Sealed crack
Main. M e Patches
Patches
Texture RA o  Shallow raveling or scabbing (<20 mm) | V e Scabbing

e  Slickness (texture depth <1 mm) (>20 mm depth)

S e Bleeding

S L8
Rutting RL e Rutdepth>15 mm
Pothole : P e Pothole (> 30 mm depth,

> 150 mum)

Exposed , ‘ | G e Exposed base or sub-
BaSe base or gravel
Edge ES e Short edge break (> 100 mm<5ML) EL e Long edge break
Break (>100mm, >5 ML
Depress D o  Corrugations
Humps

Note: Width applicable to line cracking: 0.5 meter.




Pavement Surface Distress Survey

Link No. From To
Terrain : Surface Type Date
Location Scores Width (in meters) Main Remarks
KP Surface Shoulder Shoulder | Pavement | Formation | Distance
: Left Right 7 Type
(]
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4 Annual Road Maintenance Plan (ARMP)

Province Government

Ministry of Physical Infrastructure Development
Transport Infrastructure Directorate
Office
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Anna;al Read Maintenance Plan (ARM?)
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Office Date:
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Prepared Checked "Approved
by: by: by:
LS
Notes:
I Nanie of the concerned ol :
district 9 Total length; sum (5,6,7,3) 17  Cost Estimate for Recuirent
ot » Maintenance as pet standard norms
9 Provinciai Highway, Lengh in Km proposed for routine '
Provincial Road 10 maintenance 18 Cost Estimate for Periodic
Maintenance as per standard norms
5 Name of the Read as per Length in Km Proposed for Recurrent
PRNMP 11 maintenance 19 Cost Estimate for Emergency
Maintenance as per standard norms
4 Length in Km Proposed for Periodic
Secticn of the road 12 maintenance 20 Cost Estimate for Specific
concerned in the district Maintenance as per standard norms
5 Length of Blacktopped road
in Km 13 Length in Km Proposed for Possible 21 Cost Estimate for Bridge and culvert
Emergency Maintenance - Maintenance as per standard norms
¢ Length of Rigid Pavement o
-road in Km 14  Spots in Nos. for Specific Maintenance 22  Total cost of Maintenance; sum(16,
17, 18, 19, 20, 21)
7 : . | :
Length of Gravel or stone 15 Bridge, culverts Maintenance nos. 23 Remarks if any
Paved road in Km
3 Length of Earthen road in
" Km 16 Cost Estimate for Routine
, laintenance as per standard norms
e .
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Discussion Paper, Road Pavement Management, MRCU, 1995

IRC 82-2015 Code of Practice for maintenance of Bituminous Road Surfaces
Nepal’s Sustainable Development Goals Status and Roadmap:2016-2030
Norms for Rate Analysis of Road and Bridge Works, 2075

Road Maintenance Group (RMG) Guidelines, 2016

Rural Road Maintenance Training Modules for Field Engineers, MoRD, India.
Standard Specifications for Road and Bridge Works, 2073

Strategic Road Network (SRN) Maintenance Policy, 2014
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