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Atypical Road Bridges in South Africa



Typical Road Bridges in South Africa









Why use infrastructure management systems?

* Road authorities need to allocate scarce funds optimally in
an orderly and systematic way

* Need to consider both the immediate and long term
horizons

* The information on which funding decisions are based
must be credible

* Ad hoc decisions are not acceptable

© CSIR 2012 Slide 10



Infrastructure Management

Civil
Structures L ] Storm
Pavement Bridges Buildings Traffic water Etc ...
Culverts
Ret Walls

Data
Analysis

Needs

DE]F] Data Data
Analysis Analysis Analysis
Needs Needs Needs

Data
Analysis

Needs

Combined Priorities and Budget

¥

Optimised Programme

© CSIR 2012 Slide 11




Bridge Project Funding

Road projects and bridge projects compete for the same
“pot” of funds

Road failures are more common and more visible but
bridge failures when they do occur may be catastrophic

Need to guard against funds for bridge projects being
reallocated to road projects. Thus the results from bridge
inspections and the BMS must be credible

Delay bridge repairs indefinitely and at some stage a
catastrophic failure will occur somewhere!



Bridge Failures
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Bridge Management System

All Bridge Management Systems rely primarily on:

Inventory data
Inspection data

Inspection data needs to be updated on a regular basis
Most BMS’s in the world rely on visual inspections as their
primary data source to determine the condition of a

bridge

Diagnostic testing is generally used for detail project
inspections only once projects are identified



Proactive Maintenance of Infrastructure

Condition Why maintenance ?
A In fact there are 2 strategies
Proactive maintenance Reactive strategy = repair cost
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Early detection of defects, through prompt diagnosis of symptoms, allows
defects to be treated quickly, thus allowing meaningful savings to be made on
maintenance expenditure.



Activity Flow in a BMS
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BMS Inspections

Because of the gradual rate of deterioration of structures
it is not necessary to carry out inspections on an annual or
bi-annual basis as is the case for roads

Inspections generally take place on a five yearly cycle.
This is very much the international norm.

Only in special cases are more frequent inspections
necessary

Inspections (although visual) are also used determine
approximate repair budgets



BMS Inspections

The inspection methodology, based on the CSIR
STRUMAN Bridge Management System, is simple and
practical

All visible defects are rated and quantified

Inspections are on a network level and are not
intended to replace project inspections

Visual inspections at a network level are more cost
effective



Bridge Inspection Items

21 basic bridge elements are inspected and evaluated. These
are:

1. Approach embankment 12. Pier protection work
2. Guardrails 13. Pier foundations

3. Waterway 14. Piers & Pylons

4. Embankment protection 15. Bearings

5. Abutment foundations 16. Support drainage

6. Abutments 17. Expansion joints

7. Wing & retaining walls 18. Longitudinal members
8. Surfacing/ballast (decks & arches)

9. Deck drainage 19. Transverse members
10. Kerbs/sidewalks 20. Deck slabs & arches

11. Parapets & handrails 21. Miscellaneous



Condition Survey

Survey is required to identify defects on the structure
Defects are rated to place them in order of priority

Rating should accurately represent the effect of the defect
on the structural integrity of the structure

It should also represent the effect of the defect on safety
of the user and the serviceability of structure

Survey should be systematic to ensure all defects are
recorded



The DER Rating System

D — DEGREE of defect

E — EXTENT of defect

R — RELEVANCY of defect

U — URGENCY to carry out the
remedial work

How bad or severe is the defect

How common is the defect on the
inspection item being inspected

Considers the consequences of
defects with regard the safety of the
user and the structural integrity of the
structure

Provides a way of applying time limits
on the repair requirements



The DER Rating System

Category X U 0 1 2 3 4
Degree/ N/A Unable No Minor Fair Poor Severe
Severity (D) To defect
Inspect

Extent (E) Local > Local < General General
Relevancy Minimum Moderate Major Critical
(R)
Urgency (U) | Make | Record Monitor | Routine <10 yrs <5yrs ASAP

Safe

(MS)

(R)




Examples of Defects

Spalling

Scour

Erosion

Settlement

Honeycombing

Defective drains

Cracks - bending, shear,...
Rotating abutments

Defective guardrails
Insufficient cover to reinforcement
Defective surfacing

Excessive deflections
Expansion joints not watertight
Defects on concrete surface
Flood debris accumulation













Advantages of the DER System

The bridge inspector is not required to condition rate each
and every element

Only elements with defects are rated i.t.o DER and then
only the most significant defect with the highest relevancy

Time on site is reduced as one is only looking for defects
and not trying to estimate a condition rating for the
structure



Bridge Inspector Requirements

Good understanding of structural behaviour
Experienced (minimum of 5 years design experience)
Trained in the use of the DER rating system

Pay attention to detail









Assessment of Bridge Inspectors: Calibration Inspections

100

3 Bridge Condition Index — Average +2 SDEV -2 SDEV




System Components

DER
Methodology

Documentation Software System
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'3 STRUMAN - Database: D:\Systems\StrumanBMS\aDataFiles\Namibia_Data\STRUMANDATA_NAMIBIARA_NETWORK05-01.MDB

File Edit Find Structure List Data Reports Photos Graphs Sheets Map Validation Calculations Parameters Preferences Help

STRUMAN Bridge and Structures Management System Yersion: 6.0.42
Namibia Roads Authority

Bridge Use : Yes Classification : Medium Bridge Status : Current Ownership : Roads Authority Mamibia Road: 02475, 53.02 km
1< & b ] Structure Type: | Al Structures v Module:  |Start Module w
Mumber: |BOOO3 v Name: | Omatako River v
Outputs il _-1 =15
Inventory Sheet Inventory Sheet
ﬁod?gzt::;r:ap:gio; Shest Location Details - Namibia 4
Structure Summary [Costs exc HOAD REFERE BEFEHE;[_]NEE SvSTEH [RRA
A Link ID 1001169 Metwork ID ]
zzet Walue Summary [Costz & . -
Phato - Inventory Road No_ |D2475 Primary Feature [River
Phato - Inspection Road Type Feature Name |OWATAKD RIVER
| . Maintenance Region Feature Road No.
rwventory Surnmary List s o
Inspection Summar List M agisterial District Feature Road km
P! Y _ -
Direction Secondary Feature
Road Km Chainage h3.02 Secondary Feature Hame
Road Over/Under |Over Other Bridge Ho.
Other Authority (M4
Orientation |North/S outh Approach Emb. Orientation
Direction of River Flow
GPS Coordinates Latitude [South) Longitude [East]
Survey System DDD MW 555 DD MM 555
Elevation [m)
2 1
2
Contract Details
Dezign Engineers Contract Mumber
Contractors Year Completed 1938
Contract Price Completion Period months
Escalated Cost
tal Cost [Design & Construct)
Structural Features - Bridge
No. of Spans| 4] No. of Piers| 3 No. of Abutments| 2
Facility Carried |Road fcu Slabs MPa
Bridge Type |Simply supported fcu Beams MPa
fcu Piers MPa
Bridge Description |Medium: Road Over River fcu Abutments MPa
Deck Constr. Method |Caszt in-situ
Parapet Handrails | C wall
Approach Slabs |Ho
Abutment Gallery (Mo
Deck - Bridge
Position |Type Maternal | Span|Deck Soffit| Avg Deck| Min Deck|Max Deck
Length [m] |Profile Depth [m]| Depth [m]| Depth [m])
AS Solid slab Reinforced concrete 9.5: Straight 05 045 0.45
Bearings - Bridge
Pozition | Type | Fixity
A5 | Malthoid | Fired using dowel ping 2
£ >

Ready Record 1 of 2720 Single selection M5 Access Jet DB | DB ver: 4.191.00




Example of an Inspection Sheet

SA National Roads Agency Ltd BRIDGE No. NOO1_01N_B6691 |
Field Name [Agter Paarl Road over Road Bridge |

Inspection Sheet
BRIDGE MANAGEMENT SYSTEM

Type: Inspector Firm Date Route/Section|N0OT 01N
Current PR |M Smuts VKE CTN 07/05/1999 Route km[47.29
Last Principal PR |M Smuts VKE CTN 07/05/1999 Other Bridge No[4453
Last Monitoring Mo N Route Over/Under[Under
Last Maintenance  |MA Feature Name [Agter Paarl Road
Last Verification VE Feature Rd No
Bridge Type Simply supported No of spans 2|~ ™min Vertical pan|NBC / SBC/
Year constructed  [01/01/1970 Overall length T12.4, Clearance Min height[ 8.395  7.5| 6.33| 521
Bridge orientation  [North/South Angle of skew| 58 Direction of river flow |
P I n m O St C a S e S O n e A4 Time (Hours) _Inventory| B Tnspection O] Reporting O] Capturing] )
ECTION ITEM INSPECTION ITEM INSPECTION ITEM
D E R D E R D E R
1. Approach N[AT 2] 1] " 5. Abutment N[A [ O 5. Superstructure X
Embankment S~ [° Foundations S[A [0 Drainage
L4 2. Guararail F 6. Abutments NA | 3[3] 3 70. Kerbs/ ]
SA 333 Sidewalks
3. Waterway X 7. Wing/Retaining NA3[2[=2 T1. Parapet 33 2
walls s|A 3| 2] 2
4. Appr.Emb. N[A [ o 8. Surfacing 0 21. Miscellaneous X
° Prot.Works S[A [ o Items
SUPPORTS SPANS
e a C r I e 12 Pier 13 Pier 14 Piers 15 16 7 8 19 20 Decks
Protection | Foundation| & Columns| Bearings Support Expansion Longitudinal | Transverse| and Slabs
Works Drainage Joints Members Members
D E R D E R D E R D E R D E R D E R D E R D E R D E R
- Asl 1 -1 -1-1-1-1-1-1-13l2 2|0 | 4| 3| s1[a] 3| 3|X 3| 2| 2
I AN[=T-T-1T -1 -1 -I~I "I -4 z[vo a4 3| s2[a[3]3[X 3| 2| 2
. here IS a Se arate P1[0 U 322 2| ] 7|0 a4 3| s3[a[3]3|X 3| 2| 2
P2[0 Y] 322 2| 1] 1|0 4| 3| sa[a[3]3|X 3| 2| 2
P3| 0 Y] 322 2|1 1|0 Z | 4| 3
item Activity Qty] Unit | U | mS[remarks Monitor Freq]Photo
. T 7. Iniets/outiets - clean T no | 1 | No|iniet biocked o[0T
T 0. Side drains - clean 0| m T | No|Vegatation on verge o[0z
I 2 [P1.P3 2. Replace rails E T | No|Collision damage 0[03.04
6.|BA [9- Apply protective coating 26| m2 | 2 | No|Pattern cracking due to AAR 0[05-08
6.[BA 3. Clean concrete surface 26 m2 | 2 | No|Severe staining 6[05-08
7.|AC 3. Seal, repair cracks > 0.3 mm Z[ m | 2 | No|Horizontal cracks 6[10
7|AC 7. Apply protective coating 6] m2 | 1 | No|Pattern cracking due fo AAR G[0S-11
S e e 7|AC 73. Clean concrete surface 6[ mz | 1 | No|Staining G[05-11
1| AL 2. Reconstruct parapet (Not 270| m3 | 2 | No|Pattern cracking due to AAR o[1z.13
NJ)
T [W 20. Replace steel/aluminium 6 m T | No|Collision Damage o[14
handrail
14 |AP 4. Apply protective coating 280| m2 | 2 | No|Pattern cracking due to AAR o[15-19
14 |AP 7. Clean concrete surface 280 m2 | 2 | No|Concrete stained 6[15-19
14 |P1 1. Repair spalled concrete 05| m3 | 1 | No|Western column o[15
4. |P2 E Seal, repair cracks > 0,3 mm 6 m | 2 | No|Verticle cracks 6[17.18
5. |AL 8. Clear obstructions fo 70| no | 1 | No|Clean gap around bearings 0[20-22
movement
7 |AC 2. 7 Replace concrete nosing 90| m | 2 | No|All expansion joints are leaking - 0[23-27
to be replaced
18.|AS 2. Seal, repair cracks > 0,3 mm 380] m | 4 | No|Major longitudinal cracks in Soffit 0[28-38
- 10mm max
18.|AS 4. Apply protective coating 850| m2 | 2 | No|Pattern cracking due fo AAR 6[32-39
18.|AS 6. Clean concrete surface 850 m2 | 2 | No|Concrete stained 6[28-39
19 [BA 2. Seal, repair cracks > 0,3 mm 8 m | 4 | No|Horizontal cracks G[40.47
19 [BA 7. Apply protective coating 25| m2 | 2 | No|Pattern cracking due to AAR G[40.47
19 [BA 5. Clean concrete surface 25| m2 | 2 | No|Concrete stained o[40.47
20.|AS 2. Seal, repair cracks > 0,3 mm 5[ m | 2 | No|Cracks o[43-45
20.|AS 4. Apply protective coating 250] m2 | 2 | No|Pattern cracking due to AAR 0[42-45
20.|AS 7. Clean concrete surface 250 m2 | 2 | No|Concrete stained 0[42-45
Further inspection needed 7 Y/N Yes |IF FURTHER INSPECTION REQUIRED IS Y:
Was UBIU used ? Y/N No |Then please indicate any special requirements ie. 6m Ladder, Bush
Is the UBIU needed for future insp's? Y/N No |outting, UBIU, better weather etc. If nothing please state "none”
D - DEGREE E- EXTENT R - RELEVANCY U- URGENCY

NA [UAinsp | None [Winor [Fair [Foor [Sever | Local [>Local [<Gnl [General | Win [Moderate | Major [Gritical| Record [Monitor [Reutine | <5yrs [<Zyrs | ASAP
X|U|B|1|2|3|4 1|2|3|4 1|2|3|4 R|D|1|2|3|4|




Example of an Inspection Sheet

SA National Roads Agency Ltd BRIDGE Mo. |MODT_01M_BESS
Field Mame |Aqgter Paarl Foad over Road Bridge
Inzspection Sheet GIS: X
BRIDGE MAMAGEMENT 5YSTEM Y
Inspection Tvpe: Inspector Firm Date Route/Section MO0 |EI'IN
Current PR M Srouts WEE CTH 07-+d ap-39 Route km|47.29
Last Principal PR |t Smutz WIE CTH 07-kap-99 Other Bridge Mo (4453
Last Monitoring (MO N Route OverfUnder|Under
Last Maintenance| MA Feature Hame |Agter Paarl Road
Last Verification |VE Feature Hd No
Bridge Type Simply supported Mo of spans 4| Min Yertical | Posf/Span|MEC /[MBC /|SBC /|SBC / Right
Year constructed |01-Jan-70 Owverall length 1124| Clearance |Min height| 28395 75| B33 521
Bndge orientation|Marth/Sauth Angle of skew ats) Direction of river flow
Time [Hours) Inventory] ] Inspection| 0| Reporting 0] Capturing] 0]
INSPECTIOMN ITEM INSPECTIOM ITEM [MSPECTIOM ITEM
m E [ D E R m E Y
1. Approach Mla | 2] 1 1 5. Abutrent Mia | U 9. Superstructure #
Embarkment Sla |0 Foundations Sla | U Drainage
2. Guardrail 20111 B Abutments Mia | 3 3| 3 10. Kerbs! a
Sla [ 3 3] 3 Sidewalks
3. whatenway * 7. wing/Retaining Mia | 3| 2 2 11. Parapet 3|3l 2
wallz Sla [ 322
4. Appr.Emh. M{a | 0 8. Surfacing 1] 21. Mizcellaneous =
Protwork s Sla |0 [t
SUFFORTS SPANS |
12 Pier 13 Pier 14 Fiers 15 16 17 1a 19 20 Decks
Pratection Foundation | & Colurnz | Bearings Suppaort Expanzion Longitudinal | Transwerse | and Slabs
ks Drainage Jointz Members Memberz
D|IEJR|D|E|R|D|E|R|D|E|R|D]|E|R|D]E]R DIE|R|D]|E|]R|JD]| E|R
A5 314 21U 414 3 (51 413 3| = 3| 2| 2
AN - - S - 342U 414l 352 4] 33X 3| 2] 2
P 1] ] Iz {211 U 414 3 (53 [ 4] 3[ 3 =X 32| 2
P2 |0 ] Izl af2)1]1|U4 414 3 (54 [ 4] 3] 3= 3| 2| 2
P30 ] 22211 |U 4| 4 3




Example of an Inspection Sheet

Iten{ Position |Achivity Gty Unit | U | M5|Remarks Monitor Freq|Photos
17.|aL0 2. 7 Replace concrete nozing QO m 2 | Molall expansion joints are leaking - to be 0]23-27
replaced
18.[45 2. Seal, repair cracks > 0,3 mm 30 m 4 | Mo|Major longitudinal cracks in soffit - 0]28-38
10mm max
18.|AS 4. Apply pratective coating 50 m2 | 2 | Mo|Pattern cracking due to A&R 0]32-39
18 (45 E. Clean concrete suface aa0) mZ2 | 2 | Mo|Concrete stained 0]28-39
19.|B& 2. Seal, repair cracks > 0,3 mm gl m 4 | Mo|Horizontal cracks 0{40.41
13.|B& 4. spply protective coating 28] m2 | 2 | Mo|Pattern cracking due to AR 014041
19.(Ba 5. Clean concrete suface 28] mZ2 | 2 | Mo|Concrete stained 040,41
20 (&5 2. Seal, repair cracks > 0.3 mm A m 2 | Mo|Cracks 0]43-45
20. (&5 4, ipply protective coating 2800 mZ2 | 2 | Mo|Pattern cracking due to A4 0]42-45
20, (&5 7. Clean concrete suface 2800 m2 | 2 | Mo|Concrete stained 0]42-45
20,52 1. Repair zpalled concrete 05 m3 [ 1 | Mo|MNone 042
1. [MA 4 Inlets/outlets - clean 1| no 1 | Mo|lnlet blocked ojm
1.[HA 10. Side drainz - clean 10 m 1 | Mo|%eqgatation on verge 0|0z
2(P1.P3 2. Replace raile 18] m 1 | Mo|Colizion damage 0]03,04
E. (B 9. Apply protective coating 26 mZ2 | 2 | Mo|Pattern cracking due to AAR 0)0s-02
E.[Ba 13. Clean concrete suface 28] mZ2 | 2 | Mo|Severe staining 0|05-08
T.[aL 3. Seal. repair cracksz > 0.3 mm al m 2 | Mo|Horizontal cracks 0|10
FALS T, Bpply protective coating Bl m2 | 1 | Mo|Pattern cracking due to AnH 010911
7. [aL 13. Clean concrete suface Bl m2 [ 1 | Mo|Staining 00811
11. )AL 12, Reconstruct parapet [Nat HJ) 270 m3 | 2 | Wo|Pattern cracking dus to A4R nof1z21z
11w 20. Replace steel!aluminium G m 1 | Mo|Collizion Damage 0]14
handrail
14 (&P 4. Apply protective coating 2800 mZ2 | 2 | Mo|Pattern cracking due to A4R 01519
14.|4P 7. Clean concrete suface 280 m2 | 2 | Mo|Concrete stained 0{1s14
14.[F1 1. Repair zpalled concrete 0Af m3 [ 1 | Mo|»estem column 0|15
14.|P2 2. Seal, repair cracks » 0,3 mm Bl m 2 | Mo|Verticle cracks 0178
15 (AL 8. Clear obstructions to movement 701 no | 1 | Mo|Clean gap around bearings 0]20-22

Inspector's assessment of structure condition and further comments:

b ajor longitudinal cracks in deck, saoffit - up to 10mm wide - needs urgent attention.
All expozed concrete sufaces are staned and covered wath pattern cracking due to AR,
All expozed concrete sufaces to be painted with a protective coating.

Further inspection needed 7 TR Mo |IF FURTHER INSPECTION REQUIRED IS T:

Was UBIU uged ¥ YH Mo [Then please indicate any special requirements ie. 6m Ladder, Guzh

I5 the UBIU needed for fiture insp's? TH Mo |eutting, UEIL, betier weather of. (Fnothing please stae “none”

D - DEGREE E - EXTENT R - RELEVYANCY U - URGENCY

Mo |UbInep | Mone [Minor |Fair |Poor (Sewers | Local (=Local [<Gnl |Ganeral | Min |Moderabs | Mgor |Criical| Record |Mondor (Routing | <5yre [<2yre | A5AP

X u a2 S 4 1 2 3 3 1 2 3 3 R 0 1 2 3 4




Prioritisation

Required for maintenance, repair and rehabilitation activities
on structures in a network

Structures with the greatest need for repair should be given the
highest priority

Two major categories are used to prioritise structures

Structural adequacy
Functional index

Structural adequacy is a function of D,E&R ratings

Functional index is a function of the following

Type of structure, Class of structure, Detour length, etc...

Secondary to optimisation process



[‘ﬂ' s IRUMAN =l atabases (TRAGIE Usen=hms; llatabasell sen=lchmsasral s llata Source—xe;

HEE|

File Edit Find Structure List Data Reports Photos Graphs Sheets Map Validation Calculations Parameters  Preferences  Help

STRUMAN Bridge and Structures Management System

“ Bridge

South African National Roads Agency Lid.

Usze : Yes
|< < ) H Structure Tppe: All Structures D Module: | Condition Module D
Number: |D1120_0TH_BOOT [  Name: KOMATIPOORT Mot [~
=5 Candition | 2009 - + =+ 4 B&SEH
=1 Indices and Fanking
[Dietail - Indexes per year e B
wiaming and Critical Leve Structure Mo Structure Mame Insp Date  Cl Rank Fl Pl Rank Fl FI Rank OFl  OFI Rank Update W
Index Walues - Historical | 570y Rirss_nen_3295 Merickloof 02 07/02/2006 5718 934 sfm|  1o00|  ss08|  9aa  swoa| @
E!i'c'::nl:dli“dgf'g:l'caﬂfa’t‘z 5702 RO36_O5E_2138 Lynspruit 21/02/2006 4306 998 sro2|  1o000] S48 999 S0z o
Functional Index (Svategic | 5703 NODT_20N_B1135 Haringtonspruit Bridge 19/12/2005 5303 533 503 1000 g8  maa| s @
Phato - Inspection 5704 MO0Z_04E_5453 HESTEWAS RIVER BRIDGE 10/01/2006 5996 533 5ro4| 1000 1308|999  sio4| @
Condition Summary (3RAL | 5706 NOT2_18E_B1273 Klipriver Drive West 0/Pass - Klipriver [/C 081272005 5877 993] &5ros 1o00]  45e 538 &8 o
5705 MOZ_19E_B2044 Riigtfantein Overpass || [Rondebult Road) 2041272005 5300 99.9] 5706|1000 4651 538 &5 ®
5707 NOOT_D1N_6594 Stellenberg Interchange Ramp E [ C5594 ] 07/03/2006 Fa52 998| &f07| 1000 19| 938 s&7os| m
5707 NOOT_D1N_B144 Lustigan Rroad over Road Bridge 1441272005 5361 395 &f08 1000 00 938 svoe| w0
5703 NOOZ_11%_B7738 KEMPSTON ROAD INTERCHANGE. B. 1241272005 ey 993 5708 100.0] 1678|939 57| @
5710 NOT4_11E_NB_OOOT  |Harts River 2041272005 573 593 5710 1000  4%04] 939 5014 @
5711 NOOT_O0IN_B1515 Tabak Street Pedestrian Bridge 12/12/2005 5835 595 &711] 1000 2 wa] 50 @
5712 NOOT_O0TM_BE7D Klipheuwel / Koelerhof Interchangs 051272005 5383 533 s&r12] 1000 I R
5713 NOOT_20N_E 1624 Riivoria Road |/C: Underpass Bridgs & 15/12/2005 5363 533 s713) 1000 G
5714 NOOT_24M_53112 Middelfartuin Sprit 17/02/2006 5925 593 5714|1000 1o43] 999 szl @
5715 NOT4_03E_NE_OO05 | 0'Riely's Pan Bridge 2111272005 5243 533 5715 1000  4%00| 999 &3 @
571G RO49_01N_MB 0007  |Brakfontein Spruit Trbutary 2 04/04/2006 5272 398 76| 1000] 6820|994  Aezl| @
5717 NOOT_08N_B1514 WEST SPILLWAY 03/03/2006 E045 333 &717] 1000 23 333 5715 o
5713 NOOZ_O1E_BE13 RAMP C2 [Swartklip Interchange) [ L5021 ] 30/03/2006 EOES 593 5718 1000 1244 999 sz @
5713 NOOZ_O1E_BE14 Swartklip IC Fiamp C R300N to N2E over R300 | C5667 ) | 30/03/2006 EOE7 595 5719 1000 1248|999 i3l @
5720 MO0Z_OBE_C_919 TRIBUTORY TO KLEIN BRAK RIVER 13/02/2006 EOBE 595] 5720 1000 1411 338 s o
5721 NOOZ_13E¥_B1753  |KOMGHA RIVER BRIDGE 16/01/2006 4534 593 5721 1000 1694|939 szl @
572z MOO3_12M_EB79 5N3 SOUTH - M2 DFFRAMPS 2170172006 5752 598 s5r22| 1000 2827|939 s017| @
G723 NOO3_125_B7a Geldenhuis 1/C: N35 over N33 to M2 Ramp 2170172006 504 993 5723 1000  2ee3a| 999 s1s| @
5724 MOOS_02w_NEODT Maoifortein Sheam 14/02/2006 5076 999] 5724|1000 2754|999 &9 @
5725 MNO12_19E_E1700 Main Road Overpass 22/12/2005 EO71 398 672 1000 4628|994 izl @
5726 NO14_13E_NB_O00F  |Ristspruit Bridge 1 2041272005 5873 393 5726 1000 4938 999 iz @
5727 NOM4_13E_NB_OO08  |Horingklipsprit 1341272005 5342 593 5727 1000 4340 999 e8| @
E7Z NO14_14E_NE_O005  |Honeydew IC Bridge B 12/12/2005 5797 595 578 1000 4953 999 Gees| @
5729 RO36_0ZE_CO4 Tributery of Dlfants River 8 71/01/2006 EOG4 595 5729 1000 5713 999 S0 @
5730 RO49_01N_MB_DODE  |Brakfontein Spruit Trbutary 3 04/04/2005 5363 533 5730 1000 s8] 93d s @
5731 NOOZ_OE_BE20 SWARTELIP LINK RDAD 30/03/2006 5855 538 5731 1000 1247|939  mem| @
573z MO0Z_OTE_B1%11 KUILS RIVER 05/03/2006 EO7E 593 &ra2] 1000 1za8 999 s @
5733 NOO7_OMM_B4586 Gireen River 09/01/2006 5907 599 5733 1000  so0d] 999 AeaE) @
C on d |t i on 5734 RO35_01N_259 Sukkelaar Farm 1 26/01 /2006 F79 398 74| 1000  &e67| 1000  Gis4| @
5735 RO35_04E_1090 Buffelspruit 01 17/02/2006 5422 393 573/  1000]  &723| 1000  5i3m| @
5736 NOOT_Z15_B142C SCIENTIA SYSTEM INTERCHANGE BRIDGE 10 15/03/2006 5865  100.0] 5736 1000 53] 1ono| 5738 =
5737 NOOT_DIN_B1516 Hill Street Pedestrian Bridge 0171272005 goFs|  100.0] 5737 1000 2 100 5. o
5738 NOOT_OIN_B1790 Dkavango Road Interchange 01/12/2005 ssa0|  100.0] 5738 1000 2 o0 s o
5733 NOOT_08M_B1916 Lemoenfortein stream 03/03/2006 E0F7|  100.0] 5733 1000 233 oo smaw| @
5740 MNO0Z_0BE_B1420 KNTSHNA LAGDON VIADUCT 25/01/2006 5267| 1000 5740|1000 1470 1000 G740 ¢
E7A1 WONA 11F A3 R ennztarznnt Bridne 2RAM A200R RO-7 innn R7a1 innn A30n nnn Frd1 ¥ 5]
Ready Record 1 of 6438 @i Enabled Oracle Version: 5.1.4




ondition Indices Graph
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MHumber of Structures : 1430







'3 STRUMAN - Database: D:\Systems\StrumanBMShaDataFiles\Namibia_Data\STRUMANDATA_NAMIBIARA_NETWORKO05-01.MDB - [Struman Map]

.File Map Options  Layer Label

STRUMAN Bndge and Structures Management System
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Asset Value

Based on the DEPRECIATED REPLACEMENT COST method.

Asset Value derived from the following:
Replacement cost
Percentage depreciation
Maintenance cost

AV = (RCxd)-MC
Where:

AV = Asset Value in Rand

RC = Replacement Cost in Rand

d = Percentage Depreciation

MC= Maintenance Cost in Rand
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D=3 crack

Burman Road/Rail
Case Study

D = 4 spall






1 to 2 mm transverse
cracks in deck slab soffit
(main bending)
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Rating of defect (crack)
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NB: No corrosion due to dry climate
Hence R = 2 and not 3
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BMS Implementation

Taiwan Area National Freeway Bureau

Dubai Road Transport Authority

Spoornet

SA National Roads Agency Limited

N3 Toll Concession Ltd, TRAC & Bakwena
Western Cape Department of Transport
Eastern Cape Department of Transport
Mpumalanga Provincial Government
KwaZulu-Natal Department of Transport
Botswana Roads Department

Swaziland Ministry of Public Works & Transport
Namibia Roads Authority

City of Cape Town, Johannesburg Roads Agency
Nelson Mandela Metro, Mangaung Metro
Sasol (Secunda)

Namibia Ports Authority (NamPort)



Conclusions

By having a Bridge Management System:

Structures are maintained at acceptable levels of service

Defects are identified timeously and repaired
ecconomically

Prioritisation (optimisation) of work (expenditure)
Funds channeled to more important defects
Expenditure reduced on less important defects

Improved control of expenditure by management

Accessibility of information
Decision making easier (Impact of decisions)
Detail of output depends on user
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