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Opening Note from the Chair

The COST Action TU1406 Workshop in Riga was very

successful, covering several topics related to quality control

framework (WG3), case studies (WG4) and guidelines /

standardization activities (WG5). Although very cold outside, the

Workshop was very ñhotòin terms of the quality of the

discussion and the main outcomes which were achieved. There

were four Keynote presentations, covering the bridge

management activities in two International Partner Countries,

respectively, South Africa and Russia, focusing the other two

such problematic in the Baltics, namely, in Latvia and Estonia.

Other interesting presentations covered the multi objective

decision making on bridge management, the topic of scour and

how may we address it in quality control, the maintenance

scheduling for bridge stocks, the case study applications of

quality control frameworks, and the liaison standardization

works with CEN, ISO and JCSS.

Prof. Jose Matos

Chair COST Action 

TU 1406



The large number of participants in the Action, as well as
the excellent attendance in this Workshop, reinforces the
interest around Europe in the objectives of the Action. As
pointed out several times during the presentations and
discussions, it is of paramount importance the involvement
of academics as well as professionals working in the field
of roadway bridge assessment and management. The
meeting in Riga has been a key point to continue the
collaborative work between both parts, playing the Industry
Advisory Board an important role on that. In summary,
looking to the success of this Workshop, we may be
confident on the achievement of the required
standardization of the quality specifications for highway
bridges across Europe.
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Chair COST Action TU 
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Opening Session

Jos® Matos, Chairman of COST TU1406

Juris Smirnovs, Dean of Faculty of Civil Engineering, Riga Technical University, 

Latvia

Session 1

Keynote speaker: Roberts Auzins, Latvian State Roads, Latvia: Achievements 

of bridge management in Latvia

Keynote speaker: Pilate Moyo, University of Cape Town, South Africa: 

Experiences with management and structural performance assessment of 

highway bridges in South Africa

Zaharah Bukhsh, University of Twente, The Netherlands: Robustness of the 

MAUT model applied to bridge maintenance planning

Nikola Tanasiĺ, University of Belgrade, Serbia: Assessment of reliability of 

bridges exposed to local scour
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Session 2

Mariano Angelo Zanini, University of Padova, Italy: A cost-based quality 

control plan for a sustainable bridge maintenance scheduling

Dismosthenis Kifokeris, Aristotle University of Thessaloniki, Greece: 

Bridge quality appraisal methodology: application in the Strimonas

bridge case study 

Ignacio Pi¶ero, Fundaci·n TECNALIA, Spain: Deusto bridge. Study 

and diagnosis for rehabilitation

Khurram Mumtaz, Bauhaus-University Weimar, Germany: Benchmark 

study frame bridge Glattfelden ïan intermediate report
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Session 3

Keynote speaker: Sander Sein, Estonian Road Administration, 

Estonia: Challenges of bridge management in Estonia

Keynote speaker: Anton Syrkov, Transmost, Russia: Russian bridge 

management systems - state of the art and further risk-based 

development

Naida Ademovic, University of Sarajevo, Bosnia and Herzegovina: 

Carbonization and service life protection of a historical reinforced 

concrete bridge

Viet Ha Nguyen, University of Luxembourg, Luxembourg: Bridge 

monitoring with harmonic excitation and principal component analysis
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Session 4

Odysseas Manoliades, Democritus University of Thrace, Greece: 

Inspection processes of Sustainable small bridges: a case study

Michael Faber, Allborg University, Denmark: On the Potentials for 

Synergy Between COST Action TU1406 and the JCSS

Antonio Burgue¶o, FCC Construcci·n, Spain: Sustainability 

assessment of civil engineering works
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Poul Linneberg Frame bridge case study example

Panagiotis Panetsos Strimonas bridge case study example

Jo«o AmadoArch bridge case study example

Pavel Ryjacek Case study- road concrete arch bridge Nerestce

Nikola Tanasic Scour example

Sander Sein Glatfelter SBB Interfering Frame bridge

Vikram Pakrashi Presentation of WG5 progress and future plans 

to date

Workshop Contributions

Joint WG3, WG4 and WG5 meeting



ACHIEVEMENTSOFBRIDGE

MANAGEMENTINLATVIA

COST ACTIONTU 1406

WORKSHOPINRIGA, SUSTAINABLEBRIDGEMANAGEMENT

(23-24.11.2017)

SJSC óôLatvianStateroadsôô

Bridgedivision

Bridgeengineer-Roberts AuziǺġ



Key points of presentation

1. Introduction;

2. Statistics;

3. BridgemanagementinLatvia 

ÅGeneral;

ÅBridgemanagementsystemïLatbrutus;

ÅLoadmodel- LM3.



Introduction

Bridgedivision:

Headquarters(Riga):

1. Headofdivision;

2. Twoengineers;

3. Databaseanalyst.

Regions:

Ineachofour4 regions

oneengineer. 



Statistics

1. We(LSR) aremanaging971 bridges(including14 pedestrianbridges) 

and882 bigculverts(d>2m);

(thereareno includedmunicipalitybridges/culverts, aprox. sameamount);

2. Bridgedistributionto roadclases:

o Mainroads(A) ï172 or 18% ofbridges

o Regionalroads(P) ï353 or 37% ofbridges

o Localroads(V) ï434 or 45% ofbridges

3. Bridgematerials:

o Reinforcedconcreteï94%

o Stellï4%

o Masonryï1,5%

o Woodï0,5%



Statistics

Lengthofbridges:

ÅBridgeoveralllengthï420m;

ÅLongestspanï84m

ÅStaticalsystem:

twocontinuoussteelgirders

withconcreteslab;

RiveroverLielupe (roadA10):



Statistics

Ageofbridges:

individual

projects

(8%)

Soviet time projects

(76%) According EC

(16%)



Statistics

Financing* inmillionEUR to bridgerenovationandreconstruction:
*(notincludedroadprojectsfinancedbyEU) 



Statistics

Bridgecondition(medium-term planning):



Bridge management in Latvia

GeneralschemeofbridgemanagementinLatvia:



Bridge management in Latvia

Handbooks:

Handbookscanbefound: http://lvceli.lv/uncategorized/rokasgramatas/



Bridge management in Latvia

BridgemanagementsystemïLatBrutus:

TimelineofLatBrutus:

Å Developedfrom1997-2002 incooperationwithNorwegianstateroads;

Å 2002 -2017 inusewithno changes. 



Bridge management in Latvia

SchemeofLatBrutusstructure:



Bridge management in Latvia

LatBrutusïInventorymodule(Generaldata):

Administrativ

e info

General info

Construction 

info

Inspection

date and

personal



Bridge management in Latvia

LatBrutusïInventorymodule(Construction data):

construction

type

span info

geometrical data



Bridge management in Latvia

LatBrutusïInventorymodule(Bridgeelements):

superstructur

e

substructure

structural

material info

separate

elements



Bridge management in Latvia

LatBrutusïInventorymodule(Documents):

Photos / drawings

Å Project 

documentation

Å archive data

Å special inspections

Å other documents



Bridge management in Latvia

LatBrutusïInspectionmodule:



Bridge management in Latvia

LatBrutusïdatafrominspections:

Demage code

Degree of

demage with

consequence

Demage

couse



Bridge management in Latvia

LatBrutusïSomeexamplesandclasificationofdefects:
(Demagecode/ Degreeofdemage- consequence/ Demagecouse) 

214 / 3C / 53

712 / 3M / 13 or

38

214 / 4C / 53 209 / 3C / 59

202 / 4T / 44 306 / 2A / 38



Bridge management in Latvia

BRIDGE LOADINGS:

RoadtrafficregulationsinLatvia:

Withoutspecialpermission:

Å40t forordinarytruck;

Å44t forISO containertruck;

Å52t fortimberlorries*;

Problem:

A lotofbridgesarebuiltindefferenttimes
accordingdifferentnormativesanddesign
loads. No normativebaseto in-usebridges.

Aim:

To supplementnormativeregulationswith
procedurehowto evaluateloadcarrying
capacityofin-usebridges.

=?

Schemeof52t timberlorries:

Reallife:



Bridge management in Latvia

BRIDGE LOADINGS ïLoadmodelLM3:

Inbridgerenovationprojectswearerecalculating
bridgebearingcapacityto ourselfcreatedload
modelLM3 whichrepresentseverydaytrafficloads.

LoadmodelLM3 isbasedon:

o StandardizedSoviettimeprojects;

o MK-279 çCeǸu satiksmes noteikumiè;

o MK-343 çNoteikumi par leilgabarǭtaun 
smagsvara pǕrvadǕjumiemè;

o WIM data;

o Policedata.

LM3 modelsummarycanbefound:

http://lvceli.lv/uncategorized/rokasgramatas/



Bridge management in Latvia

BRIDGE LOADINGS ïLM3 blockscheme:



Thank you for your attention!

Roberts AuziǺġ

roberts.auzins@lvceli.lv



MANAGEMENT AND STRUCTURAL 

PERFORMANCE ASSESSMENT OF 

BRIDGES IN SOUTH AFRICA

Pilate Moyo - University of Cape Town, South Africa

Paul Nordengen - Council for Scientific and Industrial Research, South Africa
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TYPICAL BRIDGES IN SOUTH AFRICA
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TYPICAL BRIDGES IN SOUTH AFRICA

MANAGEMENT & PERFORMANCE ASSESSMENT OF BRIDGES IN SOUTH AFRICA  |  PILATE MOYO ET AL



ÅRoad & Rail operators are responsible for BMS

ÅOwners select and implement own systems

ÅMain bridge owners are:

ïNational Road Agency

ïTransnet Freight Rail

ïProvincial Governments

ïCities

.
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BRIDGE MANAGEMENT IN SA
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BRIDGE MANAGEMENT IN SA



ÅSouth Africa has a large stock of old bridges 

ïMajority built in the period 1950-1980

ïSome more than 100years old

ÅNeed to grow infrastructure base to support economy

ÅCheaper to rehabilitate/retrofit existing structures

ÅThus management and maintenance strategies required

ÅAllocation of funds on the basis of credible information

ÅFor Government Depts, now a requirement through 

óImmovable Asset Management Actô and óPublic Finance 

Management Actô
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WHY BMS IS IMPORTANT IN SA
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Å Used by most bridge owners in South Africa and Southern Africa

Å Developed by the Council for Scientific and Industrial Research Built 

Environment, SA

Å Network level inspections

ïAim to identify bridges in most need of maintenance 

interventions

ïCondition index and priority index

ïAlso provides indication of budget

Å Project level inspections

ïDetailed inspections to design & implement maintenance 

interventions

ïOften involve NDT and testing
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STRUMAN BMS
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Å 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.

Å All visible defects on structure are rated and quantified

Å Defects are rated to place them in order of priority

Å Rating should accurately represent the effect of the defect on the 

structural integrity of the structure

Å It should also represent the effect of the defect on safety of the 

user and the serviceability of structure

Å Survey should be systematic to ensure all defects are recorded
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STRUMAN BMS
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Å 21 basic bridge elements are inspected and evaluated. These are:
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1. Approachembankment 12. Pier protectionwork

2. Guardrails   13. Pierfoundations
3. Waterway 14. Piers &Pylons
4. Embankmentprotection 15.Bearings
5. Abutmentfoundations 16. Supportdrainage
6. Abutments 17. Expansionjoints
7. Wing &retainingwalls 18. Longitudinalmembers
8. Surfacing/ballast (decks &arches)
9. Deckdrainage 19. Transversemembers
10.Kerbs/sidewalks 20. Deck slabs &arches
11.Parapets& handrails 21.Miscellaneous
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D ïDEGREE of defect How bad or severe is the defect

E ïEXTENT of defect How common is the defect on the 

inspection item being inspected

R ïRELEVANCY of defect Considers the consequences of 

defects with regard the safety of the 

user and the structural integrity of the 

structure

U ïURGENCY to carry out the

remedial work

Provides a way of applying time limits 

on the repair requirements
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Category X U 0 1 2 3 4

Degree/

Severity (D)
N/A

Unable To 

Inspect

No

defect
Minor Fair Poor Severe

Extent (E) Local > Local < General General

Relevancy

(R)
Minimum Moderate Major Critical

Urgency (U)

Make 

Safe 

(MS)

Record

(R)
Monitor Routine < 10 yrs < 5 yrs ASAP
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STRUMAN BMS
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Å The bridge inspector is not required to condition rate each and every 

element

Å Only elements with defects are rated i.t.o DER and then only the 

most significant defect with the highest relevancy

Å Time on site is reduced as one is only looking for defects and not 

trying to estimate a condition rating for the structure



Å Good understanding of structural behaviour

Å Experienced (minimum of 5 years design experience)

Å Trained in the use of the DER rating system

Å Pay attention to detail

WG3, WG4 and WG5 WORKSHOP

23rdï24th November 2017

Riga, Latvia

SLIDE 51

INSPECTOR REQUIREMENTS
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Assessment of Bridge Inspectors: Calibration Inspections
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DER METHODOLGY DOCUMENTATION SOFTWARE



Prioritisation

Å Required for maintenance, repair and rehabilitation activities on 

structures in a network

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

priority

Å Two major categories are used to prioritise structures

ïStructural adequacy 

ïFunctional index

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

Å Functional index is a function of the following

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

Å Secondary to optimisation process
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Case Study
Brown Stream Bridge
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1 to 2 mm transverse 

cracks in deck slab 

soffit (main bending)



Rating of defect (crack)

Notice the following:

ÅThickness of slab 700mm

ÅSag in deck edge ïcan even be seen on elevation

ÅOn site one could notice 

3 mm joints in barrier had 

closed up

D = 3 (3)

E = 2 (2)

R = 4 (3)



Repairs done

OPI was No 52 out of 2 000

Å A design check was done & deck 

found to have only 30% of LL Capacity

Å Strengthening not feasible

due to steel stressed beyond yield

Å Could hear crunching of concrete

when vehicles crossed

Å Deck was demolished and replaced

Å During demolition when deck had been demolished half way it 

collapsed under own weight!!!

Å Parapet formed an edge beam that supported the deck and live loads



Å riveted steel railway bridge

Å Renquired assessment for future loading

Å Emphasis on fatigue assessment
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Å Vibration based system identification

Å Typical roving accelerometer set-up
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PROJECT LEVEL -example
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Mode Theortical frequency (Hz)Measured frequency (Hz)

First lateral bending 

mode

2.03 2.00

First lateral sway mode 2.56 2.50

First vertical bending 

mode

5.44 5.72

Natural frequencies
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Model Validation
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Å Rainflow method used to count fatigue cycles

Å BS5400 Part 10 was used for fatigue analysis

Å Stress range based on stresses obtained from calibrated model 

Å Moving train load  -speed 80km/h
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PROJECT - example
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Å s 
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