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INTRODUCTION

* RMS OF NAMIBIA DEVELOPED IN THE LAST
THIRTY YEARS

« PURPOSE OF THE RMS

JRecord and update road infrastructure asset
Information

JAssist the RA In strategic and tactical planning
* |dentification
« Quantification




MOST IMPORTANT SUB-SYSTEMS

Traffic surveillance System (TSS)

Pavement Management System (PMS)
Unsealed Road Management System (URMS)
Network Integration Module (NIM)




2. PAVEMENT MANAGEMENT SYSTEM
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Current Network (7)
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Need ldentification Systems

Pavement Management System (Surfaced
Roads)

Unsealed Road Management System
(Unsealed Roads)

Bridge Management System (Structures)

Network Integration Module
(1 Combine total needs on existing network




PROCESSES
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Condition assessment
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PROCESSES

« Condition description (pavement structures)

Namibia Road Categories (2011/05/01) Structural Condition Distribution Page 1

Namibia
4336809214 m* 52387.0 km

LEGEND:

VERY GOOD

GOOD




PROCESSES

« Condition trends (Pavement structures)
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REPORTING

PAVEMENT MANAGEMENT SYSTEM
PAVENMENT ASSESSMENT (PHASE. 2)
NAMIBIA ROADS AUTHORITY
MNurber Way Begin (lav)  End (fax) Maintenance Region Cat  (axd) () Clasz  |Index Recommended Action| Year  Cost (NE) Tota (INE)
TO108 0 11776 Qipwarongo T 1178 66 23005300 ] Sedl 1 24,680,531 24,680,531
Td01 0 o= Kestimanshoop T 840 68 23555 ] Sedl 1 200520,107 43200638
T0x01 13 3182 Windhoek T 301 74 230630 ] Sedl 1 13,9690.748 30200385
TOs03 g2 1035 Cshalati T 215 80 400100 ] Sedl 1 4,853,206 64,033,552
TR0 615 T35 Oshalati T 120 ] 28565 0 Seal 1 3721028 67, 774.620
MDOE2 1 7 Windhoelk M 217 136 37020 0 Seal 1 9.673.852 TTA4B482
MDO51 0 303 Festmanshoop M 305 6.7 Q010 0 Seal 1 5951015 83,399.497
MIME 0 15 Windhoelk M 15 0] 8310 0 Seal 1 335113 83,734.610
MD0SE 0 029 Windhoelk M 03 0] 355 0 Seal 1 68655 8383265
NMDOST 435 15445 Crjmarongo M 1089 EO 1355 0 Seal 1 27698119 111521 384
N0 157.87 161.04 Qipwarongo M 32 20 4010 o Sedl 1 750471 112271 855
N0 ] 14.88 Windhoelk M 149 20 14015 o Sedl 1 5079650 117351524
MOoe4 ) 3519 Cshalati M 352 62 1391s 0 Sed 1 10392297 12768321
D1210 ] 23 Windhoelk D 22 20 31515 o Sedl 1 527934 12822 755
D361l ] 551 Oshakat D 55 70 B2 o Sedl 1 1138545 129360300
D1010 ] 054 Windhoelk D 0s 70 688 o Sedl 1 111582 120471 882
D113 0 02 Windhoek D 02 B0 X2 ] Sedl 1 47348 120319230
DI1g 5528 366 Windhoelk D 13 80 633 0 Seal 1 312490 120.831.70
D1280 0 01 Windhoelk D 01 80 7010 0 Seal 1 23674 120835405
D126 0 161 Windhoelk D 16 64 110710 0 Seal 1 305,844 130,150,247
0 D 18 71 161 0 Seal 1 367806 130,527,033
0 D 20 70 3515 0 Seal 1 A07.066 130934119
0 D 38 71 133 0 Sedl 1 70753 1317487
0 D 06 71 14315 0 Seal 1 121559 131 846431
D 03 70 4X2 0 Seal 1 111582 131938013
D 08 73 155 0 Sedl 1 107 132128715
Printed on 2007/10/17 PMVS Version 1.3 Model 1




REPORTING

NAMIBIA PAVEMENT MANAGEMENT SYSTEM
PAVEMENT VISUAL ASSESSMENT 2006/06/30
Road - TOT01 (Forward Carriageway) Date : 2007/10/23
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UNSEALED ROAD MANAGEMENT SYSTEM

« Unsealed road network
« Monitor condition and trends of deterioration

* |dentifies and prioritises potential projects
dPeriodic maintenance measures
dPotential surfacing/ upgrading

 Budget requirements

* Provides information
Reports




Visual Assessment (5km)

&% URMS Road Segment Information
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PROCESSES

« Condition description (Network)

Namibia Road Categories (10/31/2010)

Visual Condition Distribution

Page 1

Namibia

228763480 m* 34658.5 km

1% 15% A58 4% 14%
Trunk Roads
148300 m® 29.7 km
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0% 2% 146 0% 0%
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Namibia Unsealed Road Management System Version 1.1




PROCESSES

« Condition trends

Namibia Road Categories (2002 - 2010) Visual Condition Comparative Histograms Page 1
Namibia Trunk Roads
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URMS SUMMARY

Routine Routine Scheduled Sealing of
Maintenance Maintenance Maintenance gravel roads TOTAL (N$)
Blading (N$) Ancillary(N$) (N$) (N$)
181 000 000 125 000 000 525 061 000 180 000 000 1 011 061 000




Network Integration Module

Use HDM for Strategic analysis

Easily access management outputs from the
various RMS sub-systems

Enter and update annual budget details
Run integrated queries on the road network

Enter and manage the five-year work
program

Provide access to annual reports




358 modiule

o T A s s

integrated RMS Querien

Sy Work Program comnpilation
Budget Compilstion
HOMA data Preparaton
e ——— e ——
Use HDMA
Annual roports

Assel value

Exit NIM

NIM Modules




Integrated Queries

Netwark Detail Road Detail

 Surfaced
 Un

From l— m From l—
To l— m To l—




Enter/ Display 5-year programs

5| Mamibia Metwork Integration Module: Projects

i
Budoet Year Se;l_g_g Frojects by Type: —New ar Contractual:
. = oAl & Al
Projects 201z 3 o Bl .
= Contractually Committed L Close
 Dewvelopment
= - r = — a | | = o " Labour Based " New
I IDescriptiDn IType |New,-*CDntra|:tec1Length (Km)lPresent =td Road TypeIF"resent Std Road WidthIPrDject Std Road Type"
Id
< [l N
Total Costs: All amounts in N% x 1000
Stages:  |2011/2012 |2012/2013 [2m3/2014 |2014/2016 |2016/2016 |5 Year Plan CCostto Comp| Total Cost |
hanageme I 0 I 0 I I 0
Feasibility 1] a 1] a 1] a a 1]
Design 1] 0 1] 0 1] 0 0 1]
R ‘= : Supervision 1] 0 1] 0 1] 0 0 1]
Y  Construction] 0 0 0 0 0 0 0 0
TOTAL: 0 1] 0 1] 0 1] 1] 0




Compile/ Maintain Budgets

Network Integration
File Budget Version Control Reports Graphs

g lnsertaline | ? Edit current Line |

g+ Delete current Line

‘: Becalculate Totals

23 Print Preview

Previous Year(N$000)

Current Budget (N$000)
VYote Description Budget Actual 20112012 2012/2013 2013/2014 2014/2015 2015/2016 HDMCap
Maintenance [ 607.629 0 } [ 630.376 | 860.964 | 945.700 | 1.038.800 | 1.141.093 ]
Unpaved Roads [ 291 515 0 } [ 337.050 | 468.706 | 514851 | 565562 | 621.260 ]
EBlading of Fioads [ 152,382 n} [ 1oeso | 175414 | 192,955 | 212251 | 233.478 ] =
Gravelling of Roads [ 108,422 n} [ 189,000 | 217.800 | 239,580 | 763,638 | 289,892 ] =
Clearing and Farming [ 30,700 n} [ 4,200 | 39,204 | 43,124 | 47,437 | 52,181 ] =
Sealing of grawvel roads [ i n} [ 3aEon | sEzsE | ECAETI| 42326 | 48712 ] =
Surfaced Roads [ 159.985 0 } [ 216.671 | 294028 | 322.796 | 354390 | 389.088 ]
Bitumen Maintenance [ 75094 n} [ 7iEEE | gLoez | 89124 | TR 107,840 ] =
Pawverment Rehabi\itatioaniesealﬂmpmver[ 84,891 i } [ 110,250 | 177,333 | 195,067 | 214,573 | 236,030 ] =
Road Marking [ i n} [ 3,565 | 3922 | 4314 | 4745 | 5.220 ] =
Figjuvination [ i 0 } [ 29400 | sz | EEECE| 3703 | 39,988 ] =
Bridges [ 4500 i} } [ 7500 | 4400 | 4840 | 5374 | 5.856 ]
Structures maintenance and repair works [ 4500 0 } [ 7,500 I 4,400 I 4,840 | h.324 I 5,856 ] =
Miscellaneous [ 54,000 i} } [ 63955 | 93830 | 103213 | 113531 | 124888 ]
Contingencies / Daywarks [ 2.200 i } [ 2.200 | 8,800 | 9,660 | 10,646 | 11,713 ] =
Fise and Fall [ 3700 I]J [ o 4amn | 4840 | 5324 | 5.BEB ] =




Use HDM

« Matrix generation

7| HDM4 Road Aggregation and Export lr= | B [
Matrix Nr: 902 Copy Attributes from... | Add/Delete Categony
[ Close
Description:Network 7: Tactical < Apply Attributes |
Attributes Categorie: SelactAll | Unsel n:tAIIl
20375 Records . o i
| = Surfac:eliategur)]Description |CDd|39Iede:| Fecords | o
| v A 1 Trunk T v 8356
I|_|3urface Type | 2 hain ] v 5746
| |_|Favement Type tAII 3 District ] v B273
| || Traffic Class

| |Favement Strength
Pavement Condition
Climate

|_|Canriageway Width
| |Fut Depth
YWide Cracking
| |All Cracking

| |Ravelling
|_|Potholes
|_|Edge Break
| | Texture Depth
| |Skid Resistance
|_|Subgrade CBR
Structural NMumber

ARERNERNN -




& NIM: Prepare Road Network for HDM4

File

SelectfAdd a Matrix:

a3 I I il R

Use HDM

o | . | Active NIM Network:-

I atrix [\lDescriptiDn |Netw0rk My ISegmentTabIelInitial MatrixlFinaI MatrileDmogenous Sections TablelType DfAnaIyeIExpDrtTable Fath |Exp0rtTabIe File MName
601 Metwork B: Strategic ] \f + \f + Strategic ChUsersyriaanbrDesktop', Strafv'erBMNetw.mdb

: E02 Metwork B: Tactical B v + v Vs Tactical Chlsershriaanbr,Desktop), TactverBNetw.mdh
| | 701 Metwork B: Strategic ] v + + + Strategic ChUsersyriaanbrDesktop', Strategicvworkspaces_1.mdhb
| | 702 Metwork B: Tactical B v + ' v'a Tactical Chlsershriaanbr,Desktop), Tacticalorkspaced_1.mdb
| | 801 Metwork B Strategic ] v + + + Strategic ChUsersyriaanbrDesktop', Strategichatrixg01.mdhb
| | 802 Metwark B: Tactical b ' v « + Tactical Chllsershriaanbr Desktop), Tacticaltatrix801 . mdb
| | 803 NIk Diermo 7 + + v + Strategic Ciihy DocumentsiNamibiaNiky NIt Demo Strategic.mdb
| | 804 Mk Demo Tactical 7 L' + « + Tactical Chby DocumentshMamibiahMIky NIt Demo Tactical. mdb
| | 805 Metwork 7 Mk Dermo 7 + + v + Strategic Ciihy DocumentsiNamibiaNIMy Network. 7 Strategic.mdb
| | 901 Metwark. 7 Strategic 7 L' + « + Strategic CADatahIMCS\MNamibiatMNamibia MNetw?_901_Strategic.mdb
b Metwark 7: Tactical 7 s s v A Tactical C\Data\IMCSNamibiatNamibis Netw?_902_Tactical mdb

Freeform Query

Predefined Sets -

Strategic Analysis

Tactical Analysis

Find Road Nr:l Selected Road Segments:

Mumber of Segments: 20375

Selection Length (km): 44138570
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HDM Results

Inventory module

Quick Access module

B - W

Iintegrated RMS Queries — N -
a—— g Brom. 'or HDM.4 L A Capatal worhn oo iend s e eachaled -_! - l
Sy Work Program compilation ) f— ' B S e e =
= . 'mPort HD”" tables 3 1. Optimal Tramsport Cost
Budget Compilation s =
4 2. Bodget Requirements
HDM4 data Preparation § View HDM-4 Repo 3. St ot Avahy St
ks o . ¥

Use HOM4

DM-4 Lookup Table

=

Annual reports

Assel value

Exit NIM

M1 Mo ? Svempc
Lt ! Taocw

4. Road Claas Bodget Allocation
£ Optimum Budget-Mead Allocation

6. Multi-Year Work Programme

1 7.1 Budget Repartiticn by Work Type
|| 1.2 Budget Repartition by Year'Work Typ«
£ Budpet Repartinen by Road Category

P. NPV v Budget

10. Roughaess v Budget

Exnt Result Viewer




Additional NIM Features

* Provision to store Annual Reports
e Calculation of Asset Value




Future NIM Functionality

 Most important
L Combination of Needs
L Currently done manually




Needs on Existing Road

Network

Transport Transport
information inspection
Office Business services services
accommo- Systems
dation |

Road |
Management

Administration | New
Systems

Paved Roads

Business

e Subsidary
Bridges Organisation

support

New
Routine develop- New
maintenance, ment
Roads
. Labour-
Construction
Based

Periodic
maintenance

Upgrade to surfaced New Bridges

Geometric
Rehabilitation

Bridge Pavement
Rehabilitation Rehabilitation




Components Modelled

Total RA funding
requirement
Administration
-

Development/
New roads




Modelling Strategy

. Appropriate standards
Economic modelling modelling

(Using HDM4) (Using the RA RMS)

Economic projects Appropriate projects for
* Rehabilitation preservation

* Reseal
* Regravel
* Upgrade to surfaced

Non-
Economic

b

Total funding requirement

—d

) Economic




3. RECOMMENDATION AND RESULTS

Scenarios

1 - Base Option (Do Minimum — Routine)
2 —HDM 4 (Economic optimum)

3 — Total Preservation optimum

4 — 80% of Preservation optimum

5 -60% of Preservation optimum

6 — Maintain current status




RESULTS

Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 2
Optimum | 80% of Optimum | 60% of Optimum | Maintain current HDM4 Economic
Summary Average per Average per Average per status Average per| Optimum Average
annum annum (Million | annum (Million | annum (Million per annum
(Million NS) NS) NS) NS) (Million NS)
Capital Works
Rehabilitation 700) 518 337 239 520)
Reseal 370 274 178 239 243
Regravel 379 280| 182 376 57
Upgrade 609 451 293 0 609
Structures 16 16 16 16 16
Sub-total 2073 1 540] 1006 870 1445
Routine Maintenance
Sealed 157 157 157 157 157
Unsealed 428 428 428 428 428




Funding Distribution per Scenario
(Average per annum - 5 year period)

|

HDM4 Economic Optimum

Maintain current status
Do Minimum (Routine)

W Structures

60% Preservation Optimum
M Rehabilitation

. . B Reseal
80% Preservation Optimum

M Regravel

Preservation Optimum M Upgrade

i

0 500 1000 1500 2000 2500 3000

NS per annum (Million)




TACTICAL PLANNING PROCESS

OTHER INCENTIVES/
RMS DATA LOCAL KNOWLEDGE AWARENESS
RMS & HDM REGIONAL HO
NEEDS NEEDS NEEDS

( Compare Projects Needs )

Provisional Project Lists

|
I |
Reseal & Rejuvenate Rehabilitation
Gravel Periodic New roads
Seal gravel roads Geometric Needs
(PERIODIC MAINTENANCE CAPITAL PROJECTS
VERIFICATION FEASIBILITY

1— Preliminary (3-5 year) Work Programmes

FUNDING e
AVAILABLE i Finalise 15t Year Work Programmes



The End




