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Pavement Management Systems - PMS
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PMS Objectives
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@ Optimal Pavement Management
based on socio-economic
considerations
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BENEFITS OF PMS

® A base to show the needs of funds now and in the
future as well as the consequences of lack in funds

e Allocation of funds based on facts

® Use of funds to get the best result possible and be
able to show it

® Feed-back of pavement performance

® An uniform and objective picture of pavement
condition
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PMS - Pavement Management Systems
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Planning pavement maintenance and rehabilitation
activities

A tool for the pavement engineer to decide

®\WHERE
®m\WHEN

umHOW

an action will be done




Asset Management System

Pavement
Management
System

Tunnel
Management
System

Bridge
Management
System

Asset
Management
System

Winter
Management
System

Road
Furniture
Management
System
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Pavement Management
Systems is a
component in Asset
Management Systems




Old poor road
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Russia

Federal highway in Russia




Russia
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England
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"Repaired” pothole




Poor roads
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One of Cameroon's w@fds the road to Mamfe, the capital of
Manyu Division in the Soutit West Region of Camerocn.
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Good roads
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Good roads
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A pavements life cycle

Condition




Roads for the users
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Pavements for the road users

Vehicle

operating
Costs

Access




A pavements life cycle

Condition
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Optimizing

Cost per year
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Total cost

Minimum cost

Road user cost

Road administrator cost

Time




Pavement Management Systems is multidiciplinary
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Technomy

Highway engineering
Geotechnical engineering
Structural engineering
Mechanical engineering
Business economics
Socio economics

IT

Logistics

Measurements

etc




PMS - Overview
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Network level - Overview
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Network to project level
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Network - identification of projects IS —

PRIORITY2 [ 1
PRIORITY3 [




PMS - Project Level
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Detailed analysis
of individual projects




Network level p=WSP

Project level
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PMS - Overview
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Need of information

Fast and automated methods

Fast and automated

< thods?
affic disturbing
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Visual inspection

Severity and extension of
different damages are registered




Unevenness — Roughness - Smoothness
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Local uneveness or bumps
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Rut depth
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Structural deformation

Plastic deformation




Poor surface drainage




Macrotexture
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Cracking

Svarighetsgrad 2

Svarighetsgrad 1




Cracks
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Frost dependent cracks




Edge cracking
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Poor drainage
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Water plants in
the ditches

Stagnant water
in the ditches

Eroded soll Is
filling the
ditches




Pot hole
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Bleeding asphalt




Ravelling
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Surface dressing where
stones get loose

Svarighetsgrad 2

Svarighetsgrad 3




Patching and local repair
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PMS - Overview
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Automated measurements
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Measurement

equipment
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Measurement quality

Repeatability
Measure again and get the same
results.

Validity
Measure what iIs intended to measure




Visual inspection by using images
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Inspection of damages

Measurement in stereo
Images




Automated measurements
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Condition data

Rut depth (1987)
Unevenness IRI (1987)

Cross fall, curvature, hilliness (1991) §

Cross profile

Texture (2005)

Edge deformation (2002)
Longitudinal profile
Cracks (not yet)

Pictures
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Measured road lane length
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Computer

/, \ ] gﬁ Accelometer

s S

Speed/distance

Inertial reference Laser height sensors
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Profile measurements

Accelerometers

Inklinometer

Al WVWV Y vy

ijjpEra

Height sensora (laser)
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Principle - Height Measurement
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" 64 kHz and 90 km/h
gives a measurement
every 0.39 mm
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Computer

/, \ ] gﬁ Accelometer

s S

Speed/distance

Inertial reference Laser height sensors
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IRl — International Roughness Index

Unregistered HyperCam

IRI = 0.784
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Measurement of three
longitudinal profiles

*Development of full-car model

*Intepretation of vibration
(1ISO2631 and EU directive
2002/44/EG)
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Types of evenness

VENnNess
Micro-
texture
l l l l l l I
| | | | | | |
0.5 mm 5 mm 50 mm 0.5m 5m 50 m

Wavelength
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Macrotextur-Mean Profile Depth
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Berakning av MPD — Peak1l+ Peak 2 _average
makrotextur fran 2
profil o ofie Depth | Mean Profile Depth (MPD)

Peak level (1st)
Peak level (2nd)

Average level

First half of baseline Second half of baseline

l: Baseline :1

ETD=0.2 + 0.8 MPD 100 mm
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Modern profilometers can give a detailed 3D map of the road surface
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Modern laser scanning equipment can give a 3D image of

the road and surroundings
B=WSP




Collection of images
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 Collection of high resolution images in traffic speed
* Processing at the office




Stereo iImages

= GeoTracker Office
k - -
) A
Satelite Data Project Info
Latituce 59" 30.1386' N Name  Kdping_AP Date 2010-10-22
Longitude 015°59.6282' E Area  Koping Time UTC  10:01:11.546
Height Above SeaLevel | 30.8 Road Vag_250_K1 Number of Images 385

HDOP Value 0.7 Length Measurement
Marmbaret s alies 19 Length (m) 613.0  Speed (km/h) 52 Image No 62 Position (m) 715.7

Exposure (ms) 0.62 Gain 0.0 Exposure (ms) 0.74 Gain 0.0

6:\_WSPdata\Kiping AP\Ktipingh2010-10-2249_250_K1\Cameral\ag_250_K1_Cameral_km0000,613jpg G:\_WSPdata\Kisping_APAKspingh2010-10-22\9_260_K1\Camera2\ag_250_K1_Camera2_km0O00613jpg

386, 377 (-26.54, 102.70) Value: 106, 79, 50




360-pictures




Visual inspection by using images

BsWSP [

S e
Iy B

Inspection of damages

Measurement in stereo
Images




Laser scanning

’/W/////;‘

aéumu—
—C

& TerraScan - 11 218 180 points
Ble Qupt Pont Yiew Clasy




Falling Weight Deflectometer - FWD
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| Bearing
‘ Capacity

DO D20 D45 D90




Ground Penetrating Radar (GPR)

B=WSP

* Measuring thicknesses
of pavement layers.

 Different antennas for
different depth

-




PMS - Overview
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Road Pavement
condition

. iaformation
Longitudinal

unevenness
Transversal
unevenness
Coordinates — _Z =4 @~ —
X, Y Z \ ) ,,A s Node
C AKX Pl /7
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Traffic numbers are collected in the
"Traffic Measurement System”

@ Number of vehicles
@ Number of axles

@ Vehicle type

Based on traffic measurements
Equivalent Standard Axle Loads
IS calculated




Example of output from the maintenance treatment
database
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‘' Visa Historikgraf

BEX)

Urval vaa:

Start / Slutdatum Lankroll Sida

Start | 1900-01-01 [i] ormal, syskon fram/bak | | (O Vanster
GTEna (3 Hoger
0601w

[amsoonr o |

[ isa avsnitt i graf

Betraktelsed

20081101 [w] vagnr: 255

M Riktning:
M Korfalt:

Region: | Region Stockhaolm Med

10- 1.z frvagren

M Slut:
M :

Lan: |2 - Stockholms 1an

Graf:
Kompaktering
Lopande langd (m): 1421 - 334

‘Vagens langd (m): 5211 Atgarder att visa i historikgraf..

Lépande langd: T T T T T T T T T T T T T
200 00 400 500 600 700 800 300 1000 1100 1200 1200 1400

Vagroll:
Lankroll:
Anslutande vag:

o MU SOOI z'&_

2008-11-01
2008-10-25
2008-10-20
2003-10-08
1998-10-01 3
1998-10-01 2
1998-10-01 1
1993-06-01 1
1993-06-01 1
1983-06-21
1979-08-30
1967-01-01

s B
L)

w
=)
@

mdsT

mdsT el

(%] [ Im |

Fargbeskrivning:

53

Farg Vagroller: Farg lankroller:

4

@

| T
e

i)
]

Atgardstyper

[ aBb - Bindlager av asfaltbetong
[ 4Bs - Asfaltbetong, stenrik
Il -ET - Asfaltbetong, tat

(3

I &G - asfaltsgrus
[ GAP - Gummiasfalt tat
I 1M - Indrankt makadam

[ wvardvag
B Gastvag

Normal
SyskonFram
SyskonBak
Grenar

11

Skrivut | [ Sténg




The maintenance treatment database covers a long
period
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Length
8000

7000

G000

5000

Year

Maintenance type [l 1 Hot, Semi-Hot or Cold i [l] 2 Surface Dressing M 3 Surface Dressing on grav
[]4 Seal Coat [ 5 Fictive W & Other




Expected durability

Livslangd (ar)

25

20

=
a1

[EnN
o

0-249

250 - 499 500 - 999

1000 - 2000 -
1999 3999

Trafik

4000 -
7999

8000 -
11999

>12000
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PMS - Overview
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PMS - Pavement Management Systems
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Planning pavement maintenance and rehabilitation
activities

A tool for the pavement engineer to decide

®\WHERE
®m\WHEN

umHOW

an action will be done

77
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~ Who are the users?
Primary users

Performs analysis and produce
outputs from the system
(measurements, data storage,
analysis, further development)

Skilled engineers
Secondary users
Uses the results of the system

Managers
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PMS Is a

Decision /é‘f‘/

Support

System
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Benefits

Systems [i

Evaluation <—|

Data collection m
and storage \_01__°H
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PMS - Overview
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Uppf6ljning PMS Viigniit

Tillstandsforindring Spardjup

Spéardjup Andel = 9 mm

a0

40

30
P 2V - AC

£y 82N - BD

04— Faltlizta fir pivattabel
Dra element kill pivattabelistan
10 =2 Summor ;I

000 IRI Andel = 0,0 mm/r
I IRI Andel > 0,5 mmfr
' ' ' - - - - - - - . . . : I TRT Andel » 1,0 mmr
1867 1863 1869 1880 1891 1882 1883 1884 1883 1886 1997 1883 18839 200 10 IRI Andel = 1,5 mmir

I IRI Andel = 2,0 mm/r

| rE ]« » =% Ea R 15 IRI Ande > 2 G

100 TRI Andel = 3,0 mm]r
10 IRI Andel = 3,5 mm/r

Spardjup Andel = 9 mim

BB | &) AL

Hastighet ~ |Hastighetsklass = | Trafikklass 1 ~ |Trafikklass 2 = |Trafikklass 3 -

All Hastighet | Al Hastighetsklass|All Trafikklass 1 | &l Trafikklass 2 |All Trafikklass 3 100 IRI Andel > 4,0 mm/r
Artal ~ | JE IRI Andel = 4,5 mm/t
(tom) 1987 1988 1989 |1990 |1991 |1992 |1993 |1994 |1995 1996 1997 1998 1999 2000 2001 L] IRL Andel > 5,0 mmr
Region ~ ILan|Spardj Spard Spard| Spard) Spardj Spard) Spardj Spardj Spard Spard)| Spard) Spardj Spard) Spardj Spardj Spardj -0 IRI Andel = 5,5 mmjr
XN AC #3134 3 3@ M 42 3% 3B/ 34 30 30 3B/ 29 0 F -0 IRI Andel > 6,0 mmr
BD [##### 42 42 a4 3 41 38 34 32 30 2B 30 330 ¥ 2/ B 1T IRI Andel > 6,5 mmfr

BEVWAE  |#sssg 14 24 29 29 ¥ X 2m X 24 ® W 2B/ 2B 24 B A 7 TRT anrdel 2 mnﬂll

@ Fel pa sidan. |' Lagg Gl I IRadomrSde j =

82



Output example from the New Swedish PMS

§ startpunit || § Siutpunkt || Byt rikining || % Rensa

\

i :jsstorp-et

Bromsta

Borgen

Steningehajden

Steninge

2 km

Grafens utbredning
' ' Grafens utbredning

Hasta Hage

Hefresta

Marst

e
L —

-,

ﬁk\

Steckholm-Arlonda
Alfport

Kimsta
Arlandastad

|
k I:'I Ekeby

ooy
\ /’ A

1147353, 8247178 (SWEREF 22 TM)

Ange stracka

walj lan;

Stockholm  [=]
Riktning:

Med [+ ]

Vagnummer:

4 [+

) Hela vagen

@ Lopande langd
Start I6pande langd: Slut16pande langd:
30000 100000

) Koordinater SWEREF39 TM

Startkoordinat Slutkoordinat
E: I E:

" Skapa stracka |

| Gértill analys baserat pé vad du valt i kartan eller  ange stricks

ye.an“ana[ys

. p=WSP
2]




Output example from the New Swedish PMS

Helavagen:  Li Vagnr: 4 Riktning: Med Lingd e lingd: 0 Slut Bpande l&n: Start koordinat (€, N) ) Slut koordinat (E, N): (i
Vald stracka: Start I5pande Iing Slut lGpande l3nge Start koordinat (€, N) ) Slut koordinat (E, N}

Vil grafmall: Lagg till graf: Korfalt: la grafer.  Langdigraf(

TENCETY S T [0S

2011-06-30 — TSK B

: _Rv‘mm 2010-09-06 E
20100525 - EE

Bargen 2005-0%-01 — ABS

2005-09-01 — ABS

teningenajden Kinsta 2005-09-01 — 0 aBb

Steninge 2005-0%-01 — B Ao

2005-09-01 — BS
2005-0%-01 — | 4Bb
2005-09-01 — Jap

2005-09-01 ? >
51000 92000 93000 94000 95000 56000 97000 598000 95000 100000

kriv ut text for bel§ggningslager




Output example from the New Swedish PMS

‘start koorainat [E. N): st Koorainat (€. NJ: {
5) Siut koordinat [E. N):

alia. - L: Iy
G T oo [ —Ti-

640 1280 1920 2560 3200




Output index
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region £ lew £ :
1 Mard Lagtrafikerade vagar Framkomlighet Komfort Miljo sakerhet Strukturellt
2 Mitt Starstadsomriden
3 Stockhaln Utpekade pending, service, kollektivirafik
4 wast wiktigs naringslivsvagar
5 ¢t Suriga nationella vigar
83 typvagl e
lan1 it
0z 48 241 typz
03c Matorvag tyn 1 (2K
040 Motorvag typ 2 (4kF)
0sE Matarvag typ 3 (4 kF Landsbygd)
0sF Normal typ 1
07 G Narmal typ 2 (2kf)
08 H Nermal typ 3 {Bvriga)
10K
1zm
13N
140
175
18T
U
0w
T
227
23z
Trafik £
1. 0243
3- igg;zz Framkomlighetsindex Aterstdende livslangd
4.1000-1999
5. 2000-3999
6. 4000-7999 80 1o
Toss000
HAST £ - 8
5
20 B
el 40
40
50 *
50 0
70 2
&0
133 B 2 it 4vast & Syd @ 2 Mitt 4 st } & Syl
10 1 Mord 3 Stackholm 5 0st _ 1 Mord 3 Stockholm 5 Ost
region region

120




Output index

Kombinerat index

60000

VY

— Strukturellt index

Y
v

— Akkvalite index
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62000 64000

66000 68000

70000




. - -
VAGVERKET Road Surface Condition PR, stersion: 19991205
PMS Dalarnas lan ,Véag:60.00
20000531, 13.12 Stracka:0 - 5000, Korfalt: 10, Rikining: Framat, Sida for vagdata: 1

600.00 617.00 604.00 618.00
\ \ \ \
e e e e e e e e O O e B B
0 1000 2000 3000 4000 5000

Végbredd(m) (7.0 8.0 [11.7 |
Trafik(ADT) (3190 (6090 (5780 |
Tung traf(ADT) I 550 (530 |
Bel.lager 1 0Y1B1681 |35ABS1198 [32HABS1293 \
Bel.lager 2 [16MABT 1280 0ABT 1698 ]1) [OMABT1292 \
Bel.lager 3 [2dAMABT 1275 |32HABT 1287 [2) [3) [28HABT1286 \

1)32MABT 1285,2)24MABT 1279, 3)32MABT 1285,
Spardjup L - - - - - - - 00000 - - - -
- S . S J’f“\ ~\

10— Sy /\443/:{\% -

15— L/’ e k;ix\ /

Y J A\ /3
Cgémnhet
IRI(mm/m)

930601
980627

930721

970605
990617

Bestl




Example PMS planning module — Road graph

Formodulen, Version 1.0 - [V&

‘ Arkiv Redigera Visa Fénster Hjslp

— Graf
; ) Lopa.r?de langd [m] I Foan = I 17000 Langd [m) I 10000 Visgens lingd (m Markerad punkt
Wergionzdatum: Lan: Wagnr: 4 | | _>| 53210 16 961
|2008-11-12 2 E0o0 v
o 7000 8000 9000 10000 11000 12 000 13 000 14 000 15 000 16000 Visa riktning:
o .
& Framét
2008-11-12 21 SD:PD  Bakit
P Anzl vag
N 2007-06-191 [ ABS ] Visa Sida/Krfalt:
2007-0618 2 [ REOL | |H:1D LI
\v/| 200706153 [ Ayva |
2003-10-151
b 2003-10-15 2 L Viza Avsnittsfalid |
| 111 11 Il | [ I 1 1
5.0
IBeIéggningsélder - l
a
90,0
IHastighet vl
a
5 460.0
ADT -
I tdatum
IRI: 10 2008-08-05
[rmm]
5
i A
S T B Y SO S T VY W . LY. | RNV W S R AT R Y
0
30 Graf
Spar: 24 * Spar
= 18 © Tvadal
12 e )
. \V\\ s I3  Kantdjup
el e e e P i e TR o AT W T

A HewpEE




=
Stackholm
Gitabarg

Malmi

&

Infarmation:lars. prainfalk@vy.sa

Beldggnings- och Vagytedata pa karta 2004

Sg

p=WSP

Kartlager

Teckenforklaring
Spardjup (mmy})
slat (0-2.99)
A borjan till spar (3-5.99)
A spar (6-9.99)
A diupa spar (10-11.99)

mycket djupa spar (12-)




p=WSP

Beldggnings- och Vigytedata pa karta

= [E|
QR

Teckenfarklarin
g 5"5’ Spardjup (mm) 9
|F=, slat (0-2.99)

(= = A/ bérjan till spar (3-5.99)
= ,é Stagkhoim A spar(6-9.99)
Gitabdrg ,\/ djupa spar (10-11.99)
Mg A mycket djupa spar (12-)

radl

al3 BEX

Spardjup (mm)
Rec |KA1.BELAG AKTUELLAOD4 OBJECTID Barighetsklass | Belaggningsdatum Hastighetsgrans |Ojamnhet IRl | Lan |Lépande_langd | Matdatum | Slitlager | Spardjup | Arsdygnstrafik | Vagnummer |Vagtyp
1 Be62 1 200514 70 263 w7720 30922 Bitumen (25,1 14510 50 Vanl
2 2689 1 200514 80 1,82 W |76, 157 20822 Biturnen | 16,2 12440 50 Wanl

? &

~

. N 655 =
Information:lars. prainfalk@ve.sa Sater

91




Change in condition
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IRI (mm/m)

w
ol

w

N
ol

N

I
)

[EEN

o
&

y = 0,0741x + 1,5298
R?=0,8817

\o—

610 vehicles/day

90 trucks/day

(8]
o O

55-m

7.0m

90 km/h

15
Age

20 25

30

IJL
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30

Measured rut depth

Predicted rut depth

25

20 -

15 -

10 A
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Maintenance standard IRI

BsWSP [

Trafik (fordon/dygn) Skyltad hastighet (km/h)

120 110 100 90 80 70 60 50]
0-250 4,3 4,7 5,2 5,9 6,7 6,7 6,7
250-500 4,0 4,4 4,9 5,5 6,3 6,3 6,3
500-1000 3,7 4,1 4,5 51 5,8 5,8 5,8
1000-2000 3,0 3,3 3,7 4,2 4,8 5,2 5,2
2000-4000 2,4 2,6 2,9 3,2 3,6 4,1 4,9 49
4000-8000 2,4 2,6 2,9 3,2 3,6 4,1 4,9 4,9
>8000 2,4 2,6 2,9 3,2 3,6 4,1 4,9 4,9




Maintenance standard rut depth

BsWSP [

Trafik (fordon/dygn) Skyltad hastighet (km/h)

120 110 100 90 80 70 60 50]
0-250 18,0 18,0 24,0 24,0 30,0 30,0 30,0|
250-500 18,0 18,0 22,0 22,0 27,0 27,0 27,0|
500-1000 18,0 18,0 20,0 20,0 24,0 24,0 24, Ol
1000-2000 15,0 16,0 17,0 18,0 20,0 21,0 21,0|
2000-4000 13,0 13,0 14,0 14,0 16,0 16,0 18,0 18,0|
4000-8000 13,0 13,0 14,0 14,0 16,0 16,0 18,0 18,0|
>8000 13,0 13,0 14,0 14,0 16,0 16,0 18,0 18,0|




Maintenance effect

BWSP [

¥ y = 0,0957x + 2,087
35 R?=0,7381 _~
! _— y = 0,098x + 0,2498
M R? = 0,9156
3
2,5
g 7 I\/Ialnte.nance
E 2 40 mm Hot Mix 670 vehicles/day — |
x L 1096 90 trucks/day |
’ 1163 m
1 7.0m _
90 km/h
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Predicted unevenness before
maintenance

BsWSP [

Predicted IRI| before maintenance (mm/m)
B_
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Predicted rut depth before maintenance

BWSP [

Predicted Rut depth before maintenance (mm)
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How much can different types of maintenance improve the surface

condition?

CM=Cold Mix
HM=Hot Mix
SC=Seal Coat

SD=Surface
Dressing

SHM=Semi-
Hot Mix

P=Preparatory
work

Reduction in IRl due to maintenance
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Pavements for the road users

Vehicle

operating
Costs

Access




Condition

Evenness
Rut depth
Friction
Texture
Cross fall
etc.

Effects
Environment
Safety
Health
Comfort
Speed
Vehicle

BsWSP [

Valuation

Cost
Environment
Safety
Health
Comfort
Speed
Vehicle
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Primary Secondary
HmlLarge functional functional
properties properties

construction
properties
Friction
Rolling
resistance
Tyre wear
Noise and
sound
Vibration
Krangningar
Surface
dewatering
Retro-
reflection
Water depth
Ice on the
road
Snow on the
road

Material- and

Microtexture

Macrotexture

Megatexture

Roughness

Crossfall

Edge drop

Alignment

Rut depth

Rut shape

Water permeability [+ [+ [++ ] o+

Stiffness +




IRl vs Speed - Trucks

Hastighet (km/h)

BsWSP [
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Fuel consumption

uel Consumption, SFC (I/1000fkm)

Fuel Consumption, SFC (I/1000fkm)
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Tyre wear
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Parts consumption vs. evenness

Parts Consumption, PC, per 1000 fkm -

Partion of new price

0.0014
0.0012

0.001
0.0008
0.0006
0.0004

0.0002

B=WSP
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Capital value vs. evenness
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Comfort

Profile
measurement

\ 4

IRI

\ 4

QC-model

*|SO 2631
*Speed 70 km/h
*Passenger car
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Comfort

Unregistered HyperCam

IRI = 0.784

BsWSP [

1 Very poor
2 Poor

3 Fair

4 Good

5 Very good
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Comfort

BsWSP
Profile " QC-model IRI

measurement
- - /

Vibration

measurement
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Comfort

IRI vs. Panel rating
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Summary road user opinion survey

BsWSP [

Road user opinion, main roads, unsatisfied %
Winter: 2000,2002,2004

80

70

—&— Car ruts
60

—8— Car roughness

50 Car markings
—8—Car ice

40 —&— Truck ruts
—8— Truck roughness

30 - Truck markings
—B—Truck ice

20

10
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Road user requirements on road condition

BsWSP [

Five reports (in swedish, summary in english)
1. Literature review
« Many countries are making road user opinion studies but few
have find a good connection between rod user opinion and
condition measurements
2. Focusgroup discussions
« Surface drainage is important
« Important condition variables: rut depth, potholes, patches,
roughness and cracks
« Critical condition: If a driver must react to avoid a damage eg a
pothole
« Truckdrivers don'’t like narrow road with weak edges
» Good understanding of shortage of money
Questionnarie
Driving simulator
Summary

koW




Driving simulator study

Road with water filled ruts p=WSP

« Variation in image, vibration and noise
* Questions about experienced safety and comfort
« Clear indicator of poor safety at waterfilled ruts

« Speed reduction




Rolling restistance vs. texture

BsWSP [

RR aver.

0,018

0,016

0,014

0,012

0,010

0,008

y =0,0028x + 0,0098

R’ =0,7599

MPD
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Old road after maintenance
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Old road in need of maintenance
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PMS - Overview

sjuauodwo) SIANd

Road Inventory Pavement

s l 'lnformatlon
Longitudinal

unevenness Database

Road condition

Transversal Evaluation models
unevenness

Budget Condition Project Follow-up

needs HTOrINg
Percentage IRI > Smm/m -
14%
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13%
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12%
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11%
89 90 91 92 93 94 95 96 97 98 99 00
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Benefits

Systems [i

Evaluation <—|

Data collection m
and storage \_01__°H
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HDM-4 Highway Development and Management

B=WSP

/

HDM-III Highway Design and Maintenance Standards Model
HDM-4 Highway Development and Management

First developed by the World Bank

Today managed by PIARC (The World Road Association)




HDM-4 Highway Development and Management

Datahantering

Vagnat Fordon Atgarder

Externa

system
Databaser,
PMS, etc.

W&

HDM
Konfig.

Grunddata
Filkonverterare Vagnat
V& Fordon
. Atgarder
Overfora data till Projekt
externa system Program
Strategier

& g

p=WSP

Analysverktyg

7 =

Projekt Program Strategi

Modelbibliotek som
kan anvandas i andra
system

Modeller

& )—

RDWE RUE SEE

RDWE:

RUE:

SSE:

PMS:

Road Deterioration and Works Effects
(Nedbrytning och atgardseffekter)

Road User Effects

(Trafikanteffekter)

Safety, Energy and Environmental Effects
(Trafiksakerhet, energi och miljo)
Pavement Management Systems




Resultat

HDM -4

HIGHWAY DEVELOPMENT & MANAGEMENT

Average Roughness by Section (Graph)

Study Mame: MY3 Hdm_2012_300_10
Run Date: 10-04-2013

| BWSP [

Section: 8210024

Sensitivity: Mo Sensitivity Analysis Conducted

ID: B210024
Rise + Fall:  0,77Tmikm

Average Roughness (m/km)

32

2.8

24

20

Road Class:

Ohwriga nationella vigar

Width: 7,00m

Length: 2, 10km

Curvature: 2 B0dag/km

—l-Delay Works
—l-Work Programming

!

i

2014

2015

2016

2017

2018

2019

o — (o] (12

(o] o~ (o] (o]

(] (] (=] (=]

(o] o o™ o4
Year

2024

2025

2026

NPV/Cost= (UCbase-
UCalt-(ACalt-ACbase)/
(ACalt-ACbase)

HDM-4 Version 2,1

Page 1 of 4441




Resultat

HDM-4

HIGHWAY DEVELOPMENT & MANAGEMENT

Roughness: Average for Road Network by Budget Scenario
(Q[@,Rﬁ) MY3 Hdm_2012_300_10

Run Date: 10-04-2013

p=WSP

Surface Class:

Roughness (m/km)

Bituminous

3.6

3.4

3.2

2.8

2,6

Annual Average Roughness for each Surface Class of the Optimised Work
Programme (weighted by length)

—B-Budget 10000 Mkr
—B-Budget 14000 Mkr
[J Budget 17000 Mkr

[-Obegréansad

2014

2015

2016

2017

2018

2019

2020

Year

2021

2022

2023

2024

2025

2026

HDM-4 Version 2,1
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