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1. \r*F qfil vItTR ;ltn<i

' l1ffiqs'{K+1 F*
nszr qdn Rrqra+1 v?qq frrqEflr( (th1 q:-

on o-1ve@ fufRil tqrva< 6rqrr trcr,

u;gm qkil-qrf, s{ irqr nr+ -qfi-+<u r{
rqvs{rE-agffir qlfuq TtfrTT rT{,

q)Er& qffi r qk qfil Ett'qre frfr{,
g) vezr- vrqffi fiffiqaaaqanq{ rrd

v)ilf{e-&qe"fiWtqTfr{,
e eq4iu1 !'oq{q yfrm'e qr$ rrd,

q)ilffi 
S<[Prd, Bnffiilft r r<rql qkirqm gfrm yEm rr{ I

. i.1 ffi (eil-({T}lz6R

R.1.1ffi6 ffi qqR (Routine Maintqnance)

{sF frri"r vgrl:il gqTqreT tqr vm Ers+} yfuqr SF Eq I {€6+} Seqffi t-ar*)
t-qT q-{iffi E6rs=I vtl{{r + t+-qrqr*. fuqmeTqET tqrm{ nS q{q r ffio
ffi"gu+11-1 tm-.rq ^qrf, wIrT+ gm' wrR Aq-dt vsr dsil vsr'qil sirr6a-q[ Hfr

ST rr<r qrnft + v+d$* qrfr-m1 H1-r{-reE1a] ffir fr-{RlT .rfuq I qq}

rct qfr.qqlEi qffi r qfum. Tm'r.{T q-cI. mTftTH wB qk{ TrfuE. rvsn-drg
wgm F{w-ff vs ( tqr rr< EIq S{-qrc q-q-$ {rw Esr Erqqrc+1 rif,rqm frrT
ffif, tqqr \ffi Hlqrtor rTfrfl qdn vsqrc 6r{E1[ qs wrrfu qtm I fr-qfr-f,
q-fd (nTR Bt.nTin frrqr${R fuqq.f,rq-do qfu 

r

T.{. fuqwdTq fuq rrT I e-sft vrt r

I qsm ft-{Rr
(shoulders) 41
qdn vnn<

- Vs$ Hil6 (pavement)+1gr+n
rd

- qq *gT vf,f, frazdr yfrrr rrd

v€?F {ilf,qr Brrgi qrft rTdlqr
qfi {tr q-s4-ffi s1es5

slopeiItII levelfl-$ ffi
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R.1.1 q&. rfdil {{PdR (Recurrent Maintenance)

ft.qr+qrq-oE qtqt
.,' F Pot holes, Patch, Eclge repair of blacktop surfaoe

**fi' Y

frk?r ftR"Ta RdqT r1q6.r (qT v*Troq qHrftqr Erfu.nc q-s-+?t {d{ Er-{ Eq 
qkr

ffiT *.Cn *.cqn ,.,t-*. qdqr qe,,-,-e31- {tFTr *St erT'ft4"+-f, (localizecl)sgfr-+l

qr-ffFq q.dd qnil( 6r-&,Q. qq 3T.Tfu qfifl r qca- q-cf,' q'siil{ 3r'TTid' t€,o'gq'R6r

ffi |'' ?ti toffi'.rt r I

- yM-+1 q-g-+ Efrw
(visibility).IREk n-{

a-sft rrt r
T.It t+qr+etq

ffi, ernbankments f,21l (€-4t

ftF-{r<rrtI qlqqrfl, gant oqi
F-sq"tl

R dfqcrd Edrst

qTdqT qsqT \r+1 forn nqT

er.q Bi-{tq Edr{ {qtl q{rgt

qr-edqT qrqT qq-*1 i-qn nqt

q"q ffitq 6er{ ewr q-{Tsi

) qTfr llor .rt - vs-s as-qrs-*1 qffi {f,q
ftqTr fo{

Y 6-od qwr rrT - qrffi ft.+Tq nqt vsqr $*n
rrd

- qr-ft qsl rrt

- 3Rg-fr 
qg 4 rrr( w: o-'-'ft

q-fr E-{r{ qrffi ft-nr{ fti

t a-ft qrfr
qqt.gq

- qStqrS ggo. q-f,f,qie &l-.zm

ftorq ftq

- crft frartr sPa+1 n'nr$

- }fr.i n-qt Jointsqi <rq;t-*

cq g-d qsT olt traql gwr.r{

qgqr {f,CEre Fr$, GTr, 
qr&

-d?il il.zr q-<Jq Ear{ ffir
q-ql-gi

rrs-{-6l utFer -qES 
gi, "ild-d

Frffsi

tq vs-+. rrs'r.rT,

cru tgafr St,
qaqsi

gs-q g<mr rr{

- ffirft fr'('flnT ftn

- qrfr E=E E{ qki

- SdtT alfrfiTT rr-{

_ {_{rfl qp6ffi sqm.ET trfr
fl?r{fr eq\T {t 6dsi

q

a

q-fl{r qBt

6drsi

- {€-*-{k fuE€d q.FT$

t vsa .nffiq<

qs-r rrt

Itv



etc.)

I(M posts, Delineator posts etc.)

1.1 . t frt$qtfu (rt{R (specific Maintenance)

r\
{gE-+} ei 5I-S frq}E (Spot specific) (rtrT {*F' Ed,T-$ (Road element specific) 61

3il-4qwr',il6'r 3TTqKqr qd( (slt sqR rrft ftqRn d?TI q& rrda HTlT|[*)

q-rqqrmnTflt qfm(yr rrffi ffi srq-orEq rrftt tril vE{R qlrfi mtft-o qq

q--ilfil qffqt 
t

R.1.V qfqkf, q$n qnrn(Periodic Maintenance)

ffif, deT[ q-&- qdn vqrqrE rrn rgq.-+1 ril{ SaFtr wrcqrqr ttu vnr+ ;rg1

fufrqr <eT Erf,il{+} r{arrrorqr vsr vild+l rFR tt snqf*f, (f -{ q${qqr frf$f,

vgz5 E.rgTII \ffi rrfr vnrrc qrr{Etr qs er.mir rfifl | Bn-qrffi'qfro vsrrrcrri

fr-nrXmror ftqr+qq v-tq!'

Regravellirrg

F o Regravelling of shoulders, Repairing and Protection of road elements

q-rqfhf, rrdil ffiTrcfr1 ffi qsneo-+1 vrqMmrq qrgfr i qmfrq u--ffi o I

R.1.t Wf rTS( {s$lR( Bridge Maintenance)

Rs-fiSfl,4-"1{-3 R'{Tr Hlq*, Wdt S{Hf, *, qtil{orft YArr+} Hrfr rrftt ffid,
q&- nqr 3ilqfD-+. qfr firdr-+t. rls wmfo rfu1 t ortt

M
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1 . 1 . q flFfttrfi. +rdn @,.rrgency Nlaintenance)

e+ ,ryfr.F ftM( 6.-Tr rf{fl"T6-r -drmrri q-€zr' {ft--e r{t qq$ 3rqp;qq gr lq}rqt
il qsrt-mTt eft qtaurfi gi ru-aa s(wr qqqr BTrr,RI+q \*qfl rriti; R-sm- ffi,
3rcrad sdrt Brqrrqq Sqr rTt n,Tr ?Tq ETft ia{T-fi-qt-c ffir$r ge-+ rrRi rft

'. -fiT{EF rrg ar;efo qfiry | qd;

qrofln-f, q+ia-*r rnrfr rre qe{Rfq qrildilq[(er- 
Em vfr-.+m drfr 6nn ream -

Road Rapicl Response Tearn) rf5{ rfft qREiS{ Ifttq I

l'R.B5qffiqi,T,5qF']tT{rWTFdkR(Recorrstruction,Rehatrilitation,Upgrading)

it-s+Zfr FIc-f,( dsrr wcz{[*m' trftrr, mffu+- v-+]q Ei wq -6rrgre frqfrf,, qe]- nrn
3il-El${t q-Cn v+n< e,rfqre trt-d {l-s+-m] w( SEFfl Tr* T@ 3T-fierrqT =r$ri
rc-m?1 5{, \qioq,.rq, BqrgnGqrfr-ftq qlr1qu-s'qfrq-d=r,({-n6 ((ffi dsrT y{f+qfu[

T" isffi { qft,cr yfftET mTdEA qq Bril{h qfql 
r

1.1ffiq.{r{rc yp1fr56p
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1. 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.

Notes:

>

TR:

HR:

Total no. ofroads

No. of roads of higher ranking than the road under consideration

SDI

SDI Range SDI Value Pavement condition

1 0.0-1.7 Good

2 1.8-3.0 Fair

J 3.1-5.0 Poor

oMaintenance 
not required.

Provincial Road act, 207 7)

descending order.

W
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TI{E MEASUREMENT On'SURFACE DISTIIESS INDEX (SDI)

Introduction

Surface distress is an irnportant visual indicator of pavement deterioration. Surface distress includes all

types of clefects affectirlg the integriry of the surface which, if tliey are left untreated, r,vill seriously

reduce the serviceability of the road and the life of tlie pavement.

.. Surface distress surueys of the Strategic Network have been unclertaken annually by tlie Planning

Branch since fisbal year 1992193. The informaiion obtained is used to monitor road deterioration and,

in particglar, to indicate the need for periodic maintenance (resea.ting) of biturnen surfaced roads.

Suiface clistress information can also be usecl by the Department to:

. cletermine if a particular toad section exeeeds established distress levels forimplementing

planned maintenance activities or for carrying out rehabilitation;

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

. monitor the performance of the pavement and the effqctiveness of maintenance activities.

Method of Surface Distress Measurement

There are various methods for collecting surface distress data and these increase in complexity and

sophistication accordingto the quality of infoimation required. The tiethod adopted by the Department

is a simplified procedure recommended by the World Bank which has been rnodified to suit the

particular conditions in Nepal and the needs of DOR.

pavement disffess surveys are cariecl out manually in the Department by trained Highway Engineers

worki,g as a two-person tearn; the method in'nse is a "drive and walk" survey. Surface distress

cornprises cracking, disintegration (potlroles), deformation, texture deficiency, pavement edge defaults

and maintenance works (patching). These faults are visually assessed using a 10% sampling procedure

ancl recorded using a cumulative index called a surface distress index (SDI)

Tire'SDI is a six level rating index from 0 to 5. The rating 0 indicates a pavement surface witliout any

defects, whereas a rating of 5 indicates the maximum possible deterioration. A shoulder condition

slrrvey is canied 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

t*o g.oupr, *u.;o. defects and minor defects. Among the different defect types, cracking, raveling and

pothlles are gerierally characterized by extent and severity, while for rut depth, being continuous in

nature, only the ,.r.iity of the deformation is noted. The defect types and therefore the resulting score

is clifferent 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 '

T'he i0% samplipg procedure comprises a walk-over survey generally covering the last 100-meter

section in each kilometer of the road on lvhich the SDI is to be detennined. The full width of the

pavemelt is examined for the 100 rneter sample length. To start the survey, the team drives al 10-20

km/hour from the starting point of the section. As in the case of roughness measurements (Annex lI),

each section will comrneirce and finish at a defined road link node poir,t 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 identiff the major

percentage of the total defective area for both rnajor and

aud tniuor dclccts altd then calctrlatc the

rninor dcfects irl{ivictuatly. Tlrc shoulder

x.
/\ ) -2.A J* e?



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 l00m 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 Brauch flvffs.

Data Use

The SDI is averaged over each road link or section tmder consideration. As noted in the Introduction,

the results can be used to provide an objective assessment of pavement condition and to indicate the

neecl for periodic maintenance, rehabilitation or reconstruction. For assessing pavement condition, the

tenns "good,,, "fair" and "poor" are used based on the following averaged values of SDI for a particular

section ofroad.

SDI Value Condition

0 -1.7 Good

1 .8-3.0 Fair

3.1 - 5.0 Poor

'Iheabor,evalttesa."bas"r@1'P1annedmaintenancecanbecarriedoutonroads
in good/fair condition and rehabilitation or reconstruction is generally needed for roads in poor

.ordition to bring them to a rnaintainable state. is noted. The defect types and therefore the resulting

score is different for bitumen.

fuxo
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PAVEMENT CONDITIOI\ SURYEY. SIIRF'ACE DISTRtrSS INDEX

"'TABLESFORELACKTOPPEDPAVEMENTS

PAVEMENT DTSTTTESS SCOIIE

la
t

Categories of Defect and Distress type codes

Note: Width applicable to lirre cracking: 0.5 meter.

&
,f**
^*

Score hicidence of Minor Defects Incidence of Maior Del'ects

0 None None

1 1. to 20 m2 per 100 meters 1 occurrence

2 < 50% of the area 2 to zl cccurences

3 >:50% of the area <30% of the area

4 >: 30o or potholes attd base

e>rposed <20oh of the area

5 Potholes and exposed base >= ?.0o/o

of tlic area

Defect Code Minor Code Maior

Cracking CN

CL

M

o Narow intei'connected cLacks (1-3

rnm width)
e Line cracks (Longitudinal or

transverse)
a Sealed cracl<

CW o Wide interconnected
crachs (> 3 miri)

IVtain,

Pal.ches

M o Patches

'lexture RA

S

S

o Shallorv raveling or scabbing (< 20 mm)
r Slickness (texture depth <1 mm)

r Bleeding

V o Scabbing
(>20 rnrrr depth)

Rutting RL c Rut depth > 15 ntm

Pothole P o Pothole (> 30 mm depth,
> 150 mrn)

Exposed^-tJase

G o Exposed base or sub-

base or gravel

Edge

Break
ES c Short edge break (> 100 mm<5ML) EL . Long edge break

( >l00mm, >5 V!_
Depre ss

Humps

D . Corrugations

ir

%



Pavement Surface Distress SurveY

.ffiJ
LinkNo.

Terrain

From

Surface Type Date

I i
Location

KP
Scores Width (in meters) Main

Distance
Tlpe

Remarks

Surface Shoulder
Left

Shoulder
Rieht

Pavement Formation

8-qW #f
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