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11:00-11:05 Welcome Todd Wellard

11:05-11:45 Tier 1 Assessments Dr Neal Lake

11:50-12:00 QNA All

Session format

e QnA (end and in chat)

e Please mute microphones

 Session recorded and will be emailed with slides
 Please watch in order as designed to build on knowledge
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SLGAAP - Stay connected

STRATEGIC LOCAL
GOVERNMENTA

Road Manager

Toolkit

What is SLGAAP?

Visit the SLGAAP Website to keep updated with
all of the project news and progress.
https://nhvr.engagementhub.com.au

E: roadassetproject@nhvr.gov.au
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Bridge Assessment Framework

Key outcomes from today to

understand the:

* How Tier 1 Assessment works

 How to develop envelopes of bridge capability
 How to select relevant reference vehicles

* Factors affecting valid Tier 1 assessment
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Tier 1 Assessments

Dr Neal Lake



Tiers of Bridge Assessment

. . . Asset
Tier 1 Tier 2 Tier 3 Improvement
Assessment Assessment Assessment Report
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The framework used in the SLAAP is consistent with the Austroads definition of Bridge Asset Owners Tiers of Assessment.
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A reference vehicle must be of similor ground contoct widih and position on bridge
Typically, different reference vehicles for in-lane vehicles and stroddiing lane 0SOM
vehicies ave needed. Somme contideration meads o be mode fo the axe configuration
and mos concentration when deciding on the approproteneds of @ reference

frawra

= Previows design vehicles

- Previows Tier 2 gstesoment velicleg
. Previows Tier 3 gssessment velncles

Tier T Assessment: Heavy Vehicle Acceis Assessment

Lirie Mode! Comparison (Reference vi Applicefion vefucie)
Ak.a. TMR Tier 0, Tier 2 PBS Assessment

vehicle for conmpanizon to an apploation vehicle Reference vehicles may have come

Line model (comparson) comparing lood effect of agplication vehicle and design vehdls or
previously approved commerciol vehicle Must consider condition of structures.
Mate: A Tier 1 outetament & not @ bridge ameament, i i o heovy vehicle sietirmant.

MNate: Design vehicles need to be venfied on design drowings, otherwdse engineering

associgted lane vehicles.

Deterrming if o current Level 2
Irspection repont evists, 1
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Perfarm
Level 2
Inspection

= Basic geometry details of the modn rmembers

- Site meaiLrements

. Sudterbie i Lave reference vehicles

s Full geometry detoils

= Material properties

= Reinfarcing details

s Pre-gtressing details, el
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Judgement i needed. Al reflerence vehicles must hove been developed considering : = Spon lengths b
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*  Articulation .
= Reference Vehicke Loads and Spacings L
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¥ Tier 1-2D Assessrnent

;20 Griliage Model Comparison (Reference v Application vehicls)

20 griltage model used for the comparizon of reference vehicles (in ke, incuding associated lome
viehicles) to the appdoation vehicles jout of lane)

= Need suitable i lane reference vehicles

Need basic geometry of the moin members to model the séiffress of indevidual members, may reguire
o file rediurements

= Don't meed rednforcing details

Update
—Yi—| Reference
Vehicles

Agset
Irnprovement
Assessrment

\
* Mare Assessment?

Are there opportunities to improve the onalpticol euesment results with the focus to

patentiolly achieve more favouralle owtcomes, by undertoking Tier 1-20), Tier 2 or Tier 3
aiseiiments?

Tier 3 Assessment: Capacity Assessmernt + !

Ak, TMR Tier 2

More advonced method which involves bridge specific anelysls and the use of infernational stondards

that are frore sophEticated than ASST00.7. Anolsés bncludes, but i pot lemtted to, ron-linear anolysis

ot load Besting fo sugport edther recolibrotion of computer modek /determingtion of copacity estirmmed

1t 5 uged in speciol coses whene we hove:

= A plousibility’ gap

" drsufficiant inforrmation b conduet & Tier 2

= Regzon fo beleve better autcormes can be abtained by undersionding behawour and/for
undérstanding uwreeramty to inprove lbod/capocity foctor estimated

'

" Tier 2 A t: Capacity A
Ak.a TME Tier 1, Téar 3 PES Asgesirment
20 grillage model or ke model with oppropriote distribution foctors analysis. Must
include pesessment of siructural capacity. Must consider condition of structure and all
critieal slements including the substroctivne Judgement may be used for some alements
but cannot be excluded from consideration for comvenience




Tier 1 Assessment in a nutshell

* ForaTier1 assessment
— Need reference vehicles (%) that represent the bridge capability

— Compare these reference vehicles to an application vehicle using a line model of the
structure (basic engineering statics)

£ @
— % Reference > Application % P

— % Reference < Application need to think about the risks
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Comparing Vehicles (Tier 1 Assessment)

Distance Along Span

y

/—Application Vehicle

Bending Moment

Bridge Capability

Maximum % of reference vehicle (Bridge Capability)

* Design vehicle

* Reference vehicle used in a bridge capacity assessment

* Previously approved vehicle that has proven
performance/bridge impact

Uses a line model to represent a
structure

Compares the bridge capability to the
application vehicle

Need to compare load action effect:
* Moment

e Shear

* Pier Reaction
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How to create the envelopes of Capability

e Step vehicle across the line model of the bridge (0.1 m - 0.2 m increments)
e Calculate load action effects at each step (Moment, Shear and Reactions)
e Using basic statics

* Take the envelope of the effects (Maximums define bridge capability, not
minimums)

* Repeat for all relevant reference vehicle to get an envelope of capability (for
the lateral position/ground contact width case)

* Typically 2 capability envelopes
- “In lane”
- “Straddling lane”

* Multiple presence is not considered when developing these line model
envelopes of capability..... BUT!!!I
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Selection of Appropriate Reference Vehicles to Define Bridge Capability

e Reference vehicles must have been developed considering appropriate
multiple presence of vehicles (adjacent lanes and/or trailing vehicles in Tier

2 assessment or original design)
e Reference vehicles can be:
— Previous design vehicles
— Tier 2/3 assessment vehicles (RF becomes % reference vehicles)

— Previous approved vehicles (legacy) that have not produced any adverse
effects and have “proven performance”

A TR 13



Tier 1 Heavy Vehicle Access Assessment

e (Calculating the line load action effects of the application vehicle
— Use the same process considering just the application vehicle

(remember no multiple presence)

a tool to do this will be available soon

* Tier 1 Heavy Vehicle Access Assessment

R
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Developing Bridge Capability Envelopes, the Critical Issues

Understanding that:

1. Lateral position and ground contact width affect the validity of a Tier 1
assessment

2. Dynamic load allowance and live load factor may be different for the
reference vehicle and application vehicle

3. Associated lane factors (multiple presence/lanes and/or trailing vehicles)
must be considered in the development of bridge capability (Tier 2
assessment or original design)
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Recapping the main points

* Tier 1is Heavy Vehicle access assessment

Rapid Tier 1 assessment has the potential to be very accurate
— But need appropriate reference vehicles

- Inlane
. Straddling lane
Multiple presence is not incorporated in Tier 1 heavy vehicle access

assessment but is taken into account in the development of any relevant
reference vehicles (Tier 2) used to define bridge capability

LLF and DLA may be different for the reference vehicle/s and the
application vehicle

2 Q)
% Reference > Application oea
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Further Training

* Overview of heavy vehicle access landscape in
Australia

A ; * Understanding the tiers of bridge assessment
’“\335'}"-*3’”;9 * The decision making process for bridge access

ol EaVyVer o s il H i) Vg » Defining bridge capability
» I Pen € N 1) e C(Critical variables that affect assessment
ROAL - | |

—Rridae Resourcing assessments and getting the most
= from consultants

Queensland

IPWEA INFORMS. CONNECTS.
nstrureorpusicworks  REPRESENTS. https://www.ipweaq.com/courses

ENGINEERING AUSTRALASIA
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https://www.ipweaq.com/courses

Next Webinar
Tuesday 20 July

Interpreting Engineering Reports
for Access Decision Making

Register for the rest of the =

Webinar series here:

-'A https://www.eventbrite.com.au/o/national-
1.: heavy-vehicle-regulator-11836541834
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