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Structures Management Plan

‘% Queensland Government

SMP1
Structure Id Name
7799 Barron River
Crossing Name Alt. Name
Post #255
Structure Type Owner
Bridge Transport and main Roads
Construction Type District
Girder/Beam 403 Far North
Construction Material LGA Id —\
Steel
Defective Components Attachment [X Date 9/01/2017
Form A2/3 Interim Plan [ Final Plan [ Departure []
Road Section Start | End TDist
Id Description S Cway S RPC ! Dist RPC Dist Start End
32A Cairns — Mareeba C 1 C 5 0.00C 5 0.527 | 12.792 | 0.257
L

Deficiencies N/,
Location Details (Nature, Extent, Severity)
Superstructure Refer to Life Interim Extension Report and Assessment of Short-term Risks and
Investigation Scope N
Refer to Life Interim Extersion Report and Assessment of Short-term Risks and
Substructure Investigation Scope

Bridge Function

Programmed Remedial Measure (Repair, Rehabﬂi_tate, Strengthen or Replace)

Substructure

Superstructure

Bridge Estimate ($)

Fin. Year

—“+-

Interim Management Measures

Yes [J Noe [O

Attachments []

Comments

Weight Restrictior

aj.

The bridge should be restricted to vehicles that comply with general mass
limits and concessional mass limits as defined in Schedules 1 and 2 of the
Heavy Vehicle (Mass, Dimension and Loading) National Regulation.
Vehicles loaded to higher mass limits as defined in Schedule 5 of the
Heavy Vehicle (Mass, Dimension and Loading) National Regulation are not
permitted

No Class 1 heavy vehicles are permitted to cross the bridge except:

Special purpose vehicles operating under the national Class 1

The heaviest vehicles permitted are the following:

20m long, 50.5t truck and dogs

19m long, 50.5t B-doubles
19m long, 43.5t semi-trailers

Special Purpose Vehicle Notice 2016 (No 1) issued by the NHVR

Lane Width Restriction

One Way Working
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Creative Commons information

© State of Queensland (Department of Transport and Main Roads) 2017

http://creativecommons.org.licences/by/4.0/

This work is licensed under a Creative Commons Attribution 4.0 Licence. You are free to copy, comimiunicate and adapt
the work, as long as you attribute the authors.

The Queensland Government supports and encourages the dissemination and exchange of interimation. However,
copyright protects this publication. The State of Queensland has no objection to this materia! being reproduced, made
available online or electronically but only if its recognised as the owner of the copyright and this material remains
unaltered.

The Queensland Government is committed to providing accessible services to Queenslanders of all cultural
and linguistic backgrounds. If you have difficulty understanding this publicaticn and need a translator,
please call the Translating and Interpreting Service (TIS National) on 13 14 50 and ask them to telephone
the Queensland Department of Transport and Main Roads on 13 74 62.
Disclaimer: While every care has been taken in preparing this publication, the State of Queensland accepts no
responsibility for decisions or actions taken as a result of any data, inforimation, siatement or advice, expressed or
implied, contained within. To the best of our knowledge, the content was coirect at the time of publishing.
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Project Summary

Region/District North Queensland Region | Far North District
Road 32A Kennedy Highway

Name/Location/Local |Bridge over Barron River at Kuranda
Covemment Mareeba Shire Council

Program Structures Rehabilitation Program (Element 19)

Project Number

364373

Project Description

Barron River Bridge Investigation

Document Control

Prepared by: | NR |

Title: Contract Engineer

Branch: Engineering & Technology | Structures

Division/Region: Infrastructure Management & Delivery B

Location: 313 Adelaide Street, Brisbane B

Version no: 0.2

Version date: 30/11/2018 N

Status: Approved Document

DMS ref. no: 450/08757

File/Doc no: >

Version history
Version no. Date Change;i by Nature of amendment

29June2018 [ | | Initial draft

0.1 23 Nov 2018 ! NR Final draft

0.2 30 Nov 2018 : Approved document
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Endorsement and Approval
Customer

| accept that this project has been completed and handed over to my organisation:

Name | NR |

Position Manager (Delivery & Operations)

Signature Date

Comments

The following officers have endorsed this document:

Name | NR |
Position Principal Engineer (Civil)

o
Signature | Date
Name
Position Engineer (Civil)
Signature Date
Name | NR |
Position Contract Engineer
Signature Date
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This project has been completed and this report hands it over to the project customer:

Name

Position Deputy Chief Engineer (Structures)

Signature Date

Comments
The following officers have endorsed this document:

Name | NR |

Position Director, Structures Management

Signature | Date

/NN

Name

Position Manager, Structures Stewardship

Signature Date

Name | NR |

Position Manager, Structures Stewardship

Signature Date
Project manager & Technical leaq:

Name | NR |

Position Contract Engineer
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Executive summary

Figure 1 Barron River Bridge?

The 256 m long Barron River Bridge at Kuranda is an icgnic major bridge on a strategic route that services
Kuranda, the Atherton Tablelands and areas furth=r to ire west of Cairns. The expectation is that this high
long bridge will remain in-service for the foreseeable future.

The bridge was designed for the H20S16 design icad (33 t truck) and featured tall concrete piers and
fabricated steel girders with spans of 45.7m (150C feet) and 36.6 m (120 feet). The superstructure is
continuous over the piers with drop-in spans ard steel halving joints. The deck wearing surface is concrete.

The unverified Tier 1 assessment indicates that the girders and the headstock cantilevers are operating at
margins less than current Australian siandards for general access semi-trailers (42.5 t) and the 50.5t 19m B-
doubles / truck and dogs that can access the route. This assessment is consistent with other long span
bridges designed to the H20S16 desigri load and with long spans such as this bridge.

The drawings for the Barron River Bridge at Kuranda were progressively released over a period of 18 months
between December 1960 and June 1962 with the steel for the girders pre-purchased by the Department of
Transport and Main Roads arnd supplied to the successful tenderer for the superstructure. This accelerated
construction program appears related to the construction of the Barron Gorge Hydro scheme, which was
commissioned in 1863 and flooded the previous low-level bridge.

Significantly, the steel girders were retrofitted with stressed Macalloy bars before the bridge was opened. The
drawings for the retrcfic were signed in March 1963 — more than 18 months after the drawings for the steel
girders were sigined. The reason for the retrofit has not been identified, but it was possibly in response to the

1

https://www bing com/images/search?view=detailV2&ccid=5544Gh%2fu&id=28145F45A3E467CAADD3E06CADECCD55CECSEBFI&thid=0IP 5544Gh_udJvDieVvnnl6qwHaEJ&medi
aurl=http%3a%2f%2fstatic panoramio com%2fphotos%2flarge%2f6209518 jpg&exph=573&expw=1024&qg=barron+river+bridge+at+kuranda&simid=608040102999623168&selectedIndex=
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failure by brittle fracture? of the steel girder Kings Bridge in Melbourne in July 1962. An alternative hypothesis
is that an independent review recommended strengthening. This retrofit is now compromised through both
pitting corrosion and wear of the stressing bars vibrating against the girders raising concerns of brittle failure in
the bars.

There are also concerns about stability of bearings due to the inclination of the rockers, wear, and corrosion
with total loss of section in some of the bolts that provide the stability of the bearings. Leaking deck joints
contributes both to the deterioration of the bearings and the steelwork in general. There is scme suggestion
that the protective coating may be reaching the end of its economic life and if access is required for other
actions then repainting may be appropriate at the same time.

The abutment deck joints are now noisy and expensive to maintain, and issues riave been identified with the
guardrails.

After 55 years of service, it is considered timely to develop and implement a detailed Life Extension Plan for
the Barron River Bridge to manage the identified risks and prepare the bridge for its remaining life. The
purpose of the Life Extension Plan is to ensure that the operation, capacity and condition of a specific structure
is systematically managed and monitored to ensure; safety of the rocad user, network efficiency, and prevent
occurrences (load or condition) which may lead to severe structureal damiage or collapse.

An indicative timeline for the development and implementation of the Ltfe Extension Plan follows:

Phase 2018 2019 2020
J ASOND[J FMAMIJ|JASONTD|[J FMAMI J A

| Risk Management

Il Investigations [ |
11l Rehabilitation / Life extension Planning ”

S~
IV Implementation 7NN

V Management q

2 Brittle fracture is uncommon in Queensland but can occur. Factors that mitigate against brittle fracture at Barron River include the
moderate temperatures at Kuranda and the detailing of the welding to avoid transverse fillet welds.
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1. Purpose of this document

The purpose of this document is to hand over the completed deliverables to the customer with details of the
investigations necessary to safely manage and extend the life of the Barron River Bridge at Kuranda.

2. Governance
21 Key Roles
The key project management roles were:
Project Customer | NR |Manager (Delivery & Operations) B
Project Sponsor | NR___ |Deputy Chief Engineer (Structures)
Project Manager | NR |Contract Engineer
Advisory Group NE
2.2 Related documents

Documents related to the Barron River Bridge at Kuranda include:

¢ TMR Structures, November 2018, “Assessment ci Short-term Risks and Investigation Scope — Barron
River Bridge (7799)”

¢ TMR Structures Management, November 2018, “Life Extension Interim Report — Barron River Bridge
(7799)". Note: The initial 29 June 2018 drait of this report titled “Structure Management Plan — Barron
River Bridge (7799)". It was renamed at the time of issue. This document.

e RoadTek, May 2017, “Inspection Repart -- Barron River Inspection BIS ID 7799: Defect Repair options
Report #173

e RoadTek, May 2017, “Level 2 \nspection™
e TMR BCM&AM, Dec 2015, “Level 3 Inspection — Barron River Bridge BIS IS 7799

3. Objectives and zcope

3.1 Objectives

e Develop a framewacik for the life extension of the bridge.

3 A copy of this report is included as Appendix C of “Life Extension Investigation — Interim Report — Barron River Bridge (7799)"
4 A copy of this report is included as Appendix B of “Life Extension Investigation — Interim Report — Barron River Bridge (7799)”

3 A copy of this report is included as Appendix A of “Life Extension Investigation — Interim Report — Barron River Bridge (7799)”
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3.2 In scope

e Review existing inspection reports and drawings.

e Identify and recommend the appropriate investigations necessary to safely manage and extend the life
of the bridge.

3.3 Out of scope

e Risk assessments
e Conduct of detailed investigations.

e Development of a Structure Management Plan for the bridge.

4. Background

The Barron River Bridge at Kuranda is the first high level bridge built at this location and carries the Kennedy
Highway across the Barron River.

The Kennedy Highway serves Kuranda, the Atherton Tablelands and areas to the west of Cairns. The highway
has high strategic significance to the State road network anc is generally used by industry and tourists. Traffic
volumes are AADT (2017) = 8871 vehicles per day with 12.23% HV = 1085 heavy vehicles per day.

The road is a General Access Route. Vehicles such as semi-trailers and truck and dogs access the route.
The road geometry of the Kuranda Range is restrictive in terms of access by longer heavier vehicles such as
B-doubles and road trains, however the increased powe! arid manoeuvrability of modern trucks is enabling
larger trucks to access the route.

The two-lane fabricated steel girder bridge is long (845 feet or 256 m) and high (deck up to 66 feet or 20 m
above the top of the concrete spread footings).

The bridge was constructed during 1961 tc 1963:

o The design drawings were released progressively over 18 months between December 1960 and
June 1962.

o The steel for the bridge: was pre-ordered and supplied by the then Department of Main Roads to
the steel fabrication coniractor.

o It appears the acceleraiaed construction was related to the construction of the Barron River hydro
scheme, which flooded the existing lower level bridge.

. The steel girders in the Kings Bridge in Melbourne collapsed via brittle fracture on the 10th July
1962 — prior to ifie opening of the bridge Barron River Bridge at Kuranda. The report of the Royal
Commission nto the failure of the Kings Bridge was published in 1963.

o Drawings detailing the “Prestressing of the lower flange” were signed 15 March 1963 — 8 months
after the collapse of the Kings Bridge and more than 18 months after the girder drawings were
sigried. One hypothesis is that concerns over the potential brittle fracture of the Barron River
Bridge led to the strengthening on the tension flange via external post-tensioning.

10
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5. Overview of Bridge

5.1 Bridge Details

Table 1 Details of the Barron River Bridge at Kuranda

Route Type:

General Access

Loading Level (HML/GML)

GML

Route MCV:

GA (semi-trailer, 19 m B-double)

Design Class

H20S16 (1960’s).

Superstructure Description

Continuous welded steel | Girder (4) with cantilevers and

drop-in spans acting compositely (shear studs) with RC deck.

Span1&6 120 ft 36.58 m
Span 2, 3,4 &5 150 ft 45.69 m
Span2 &5 drop-inspans 90ft 2743 m

cantilevers 30ft 214 m

Overall length: 2567'm

Substructure Description

Abutments: Concrete sill beam

Pier: Reinforced Concrete coiwmr w:th cantilevered
headstocks on spread footings.

Carriageway width (m):

8.195 m (28’ 0”) between kerbs

No. marked lanes:

2 marked lanes offset for & footway on the Cairns bound
shoulder

Skew:

00

5.2 Bridge Location

The location of the bridge is illustrated in Figuie 2.

Paade Number: 15 of 187

11



Figure 2 Barron River Bridge location (arrow)

5.3 Drawing Summary

Selected extracts from the drawings follow:

s o
D guaraacy O-OC"

Figure 3  General Arrangement
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Figure 4
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Deck cross-section
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Figure5  Piers 2,3 & 4 (Piers 1 & 5 similar)
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Figure 6 Expansion joint rocker b2arings at drop-in spans. Note: Bottom radius of rocker (6%4") rotates on a
flat surface. Top radius of rocker (1%/s”) rotates in a greased cylindrical grove in the sole plate.
Grease nipples and PVC seals / washers provided to lubricate movement of rocker against sole plate.
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Figure 8 Prestressing of lower flanges — Span 3 & 4 shown. All sag moment regions treated this way
5.4 Deck Wearing Surface and

Line Marking

The bridge has a concrete wearing surface (refer Figure 9). The line marking is eccentric with a wider
shoulder on the northern side to accorrrmodate a pedestrian walkway

16
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Figure 9 Deck wearing surface, line-marking and ‘footway’ lookina tewards Cairns away from Kuranda
(eastbound)

55 Dates

The drawings for the Barron River Bridge at Kuranda were progressively released over a period of 18 months
between December 1960 and June 1962 with the steel fcr the girders pre-purchased by the Department of
Transport and Main Roads and supplied to the successiui tetiderer for the superstructure. This accelerated
construction program appears related to the constructicni oi the Barron Gorge Hydro scheme, which was
commissioned in 1963 and flooded the previous low-ievel bridge (refer Table 2).

Significantly, the steel girders were retrofitted wiiiy stressed Macalloy bars before the bridge was opened. The
drawings for the retrofit were signed in March 1863 — more than 18 months after the drawings for the steel
girders were signed. The reason for the retrofit has not been identified, but it was possibly in response to the
failure by brittle fracture’ of the steel girder Kings Bridge in Melbourne in July 1962. An alternative hypothesis
is that an independent review recomrinended strengthening. This retrofit is now compromised through both
pitting corrosion and wear of the stressing bars vibrating against the girders raising concerns of brittle failure in
the bars.

7 Brittle fracture is uncommon in Queensland but can occur. Factors that mitigate against brittle fracture at Barron River include the
moderate temperatures at Kuranda and the detailing of the welding to avoid transverse fillet welds.

17
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Table 2

Drawings
General Arrangement

Piers

Abutments

Pier Bearings

Steel girders

Suspended span bearings

Shear connectors

Temporary works for girder erection
Deck

Inspection gantry rails

Summary of the dates the drawings were signed

Date drawings signed:

16/12/1960

1/11/1960
16/12/1960

19/05/1961
15/06/1961

16/06/1961

10/08/1961
22/08/1961

22/08/1961

22/08/1961

31/10/1961

19/12/1961

6/03/1962

2/05/1962
Deck joints 27/03/1962

Guardrail 20/06/1962
25/06/1962

Collapse of Kings Bridge (Melbourne) RIVorfxkelo®

Prestressing of lower flange 15/03/1963
23/04/19€3

Barron Gorge Hydro commissioned 1963

6. Current Situation

Current Risk Rating = 2578 — relatively high

A Tier 1 Bridge Assessment has bezn undertaken by KBR but has not been independently reviewed®. The
assessment was made using siandaird assumptions including the presence of multiple vehicles simultaneously
on the bridge. This assessment identifies the following areas as operating at margins less that Australian
Standard margins for GML semi-irailers (42.5 t)°:

. Girder bending (hog) over piers (minimum SAR'? ~ 0.6)

. Girder bending (sag) (minimum SAR ~ 0.8)

8 Independent review / higher level assessment is recommended
® Current access is for GML vehicles which include 50.5 t 19 m B-doubles and truck and dog.

10 SAR = Strength Assessment Ratio is defined in Appendix D. A SAR of 0.6 means that the bridge has 60% of the capacity required
for current loading as per AS 5100.7 based on standard assumptions such a live load factor = 2.0, dynamic load allowance = 40%,

multiple vehicles on the bridge simultaneously, nominal material properties.

18
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. Pier cantilever bending (hog) (minimum SAR ~ 0.8)

Recent Inspection Reports:

. Level 3 Inspection — Barron River Bridge BIS ID 7799 (BCM&AM, Dec 2015) recommended
replacement of corroded nuts and bolts in bearings, replacement of expansion joint bearings,
monitoring of movement joints, replacement of compression seals and a repairit. For further
information, refer Appendix A.

. Level 2 inspection — Barron River Bridge BIS ID 7799 (May 2017, refer Appendix B) rated the
bridge in CS3 for both the original structure and the strengthening (Macaiiay bars)

. Inspection Report — Barron River Inspection BIS ID 7799: Defect Repair Options Report #1
(RoadTek, May 2017) — refer Appendix C. Recommended the repzair / replacement of bearings /
nuts and bolts, assessment of the Abutment joints and an optioris anaiysis of the protective
coating.

The issues identified in these inspection reports are summarised in Table 3, along with some comments from

a ground level inspection by

2018:

Table 3

Component

Bridge
EEUES

Pedestrian
walkway

Deck Slab

Deck Joints

NR on 28 May

Summary of outcomes from inspections

Inspection outcomes

Barrier posts: Insufficient thread lengths  Agree
on the base attachments, no washers

and corrosion appearing on base plates.

Level 3 inspection requested

Poor delineation Agree
Some abrasion and cracking — not Agree
severe

Abutments — Coves plates to expansion  Agree.

joints are noisy and maintenance
intensive (refer Fiaure 10))

Drop-in span pinnzd joints —
compression 32ais deteriorated &
leaking

Drop-in span expansion joints finger
plates operating well. Water discharging
onto steziwork and bearings causing
daterioration of bearings and steelwork
(refer Figure 12 and Figure 13).

Structure borne vibration /
noise from abutment joints
transmits through girders.

Expansion joint drainage
system for finger plates is as
per design with overflows
able to discharge onto
steelwork for the full length of
the joint with most water
egress concentrated at kerbs
and edge girder bearings.
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Component

Girders

Bearings

Inspection
gantry

Headstocks

Piers

Footings

Inspection outcomes

Concern that the protective coatings are
beginning to fail — especially near joints
(refer Figure 12 and Figure 13). Applies
both to girders and post-tensioning bars
applied to the bottom flanges.
Recommended an options analysis re
protective coating

Comments from visual
inspection 28/5/2018

Agree

Macalloy bars vibrating
against girder stiffeners and
brackets causing notches in
bars in the Kuranda end sgan
(refer Figure 14)

Pitting corrosion observed in
Macalloy bars and botiom
flange in Kuranda erid span.

Severe corrosion to bolts restraining
bearings — in some locations the nuts
and bolts missing to levels below plates
(refer Figure 16 and Figure 17)

Pitting to base, rocker and sole plates
Water from joints increasing the rate of
corrosion (refer Figure 12 and Figure
13).

Concerns about over rotation of bearings
leading to extended road closures /
severe damage / collapse (Figure 17).

Agree

Red iron oxide: deposits
evident at Kuranda zbutment
consistent with fretiing of
movement joint between the
rocker and sole plate (refer
Figure 11). Possible wear
evident in other bearings
(refer Figure 17).

Not operational — deterioration of track Agree
and WHS issues

No signs of any severe cracks, spall or Agree
exposed reinforcement

No signs of any severe cracks, spaii or Agree
exposed reinforcement

Below water / ground Agree

Paade Number: 24 of 187
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Figure 10 Barron River Bridge: Abutment deck plates are noisy and difficult to maintain (Kuranda abutment 28
May 2018)

(a) General arrangement (b) View of underside of bottom flange, sole plate and rocker plate

Figure 11 Barron River Bridge: Kuranda abutment downstream rocker bearing. Note: Grease nipples, ‘red’
ircn oxide dust from fretting of rocker rubbing on sole plate (28 May 2018)
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Figure 12 Barron River Bridge. Note: Fabricated steel girders, cross-girders, drop-in span joints, services, rail
for inspection gantry, piers {26 May 2018)

Paade Number: 26 of 187
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Figure 13 Barron River Bridge at an expansion joint of the drop-in span. Note halving-joint, rocker bearings,
opportunity for water to penetrate the deck at joint, discclouration from coating holding coat (26 May
2018)

Figure 14 Barron River Bridge: Wear in Macalloy bars vibrating against stiffeners (Kuranda end span, 28 May
2018)
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Figure 16 Bariron River Bridge: Rocker bearing at a drop-in span expansion joint. Note: Missing nut and bolt
to rocker bearing and possible residue ‘flakes’ from bolt and nut (image supplied by TMR Cairns)

Paade Number: 28 of 187
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Figure 17 Barron River Bridge: Rocker bearing at a drop-in span expansion joint. Note: Inclination of rocker;
missing nut and top half of bolt through rocker although head of the bolt is still in position, partial
loss of head to bolt at the top of the rocker, the visible gap between the shank of the bolt and the
restraining bracket (image supplied by TMR Cairnz).

Figure 18 Barron River Bridge: Span 2 expansion rocker bearing at Pier 3. Note ‘depression’ in left end of
base plate where it contacts the rocker (Figure 14 from Defect Repair Options Report #1, 20 May
2017)

Paade Number: 29 of 187
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Figure 19 Barron River Bridge: Fixed bearing at Pier 3. Note stiffeners, two bolts, corroded nut (Figure 7 from
Defect Repair Options Report #1, 20 May 2017)

Figure 20 Barron River Bridge: Expansion rocker bearing at Pier 4. Note improved condition away from the
deck jointc and the unstiffened ‘kinks’ in the bottom flange of the girders (Figure 22 from Defect
Repair Options Report #1, 20 May 2017)

1. Management Strategy

The current management strategy is to maintain the bridge for an expected life of at least 50 years by
investigating and managing current risks and taking steps to prevent further deterioration and reduce ongoing
maintenance costs for this strategic asset.

Consider developing a business case to support the rehabilitation and life extension works for this major asset.
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7.1 Stewards Review

The Barron River Bridge is an iconic major bridge on a strategic route that services Kuranda, the Atherton
Tablelands and areas further to the west of Cairns.

It has been servicing the community since its opening in 1963 (55 years). While this is encouraging from a
past performance perspective, it is not a guarantee of future performance given the deterioiaiion evident and
the increasing traffic demand.

The bridge is a continuous H20S16 bridge with long spans (150 ft or 45.7 m) for its era. The average span of
bridges on TMR’s current road train and B-double routes in the early 1960s was approximately 11 m — less
than Y4 of the span of the Barron Rive Bridge. The Barron River Bridge is a large hespoke bridge and one of
few large span steel girder bridges in Queensland from this era (e.g. Fitzroy Bridge in Rockhampton and the
David Trumpy Bridge in Ipswich).

The bridge is located on a General Access route and the traffic is restricted by ttie range between Kuranda
and Cairns. However, modern trucks and trailers as well as improvements in the alignment are enabling larger
trucks to access the route. An aspirational goal for this route would he for HML B-doubles to access the route.
Access by cranes, low loaders and load platform trailers should also be considered for those vehicles that can
traverse the range.

Water penetrating the deck joints has exacerbated the deterioraiion in the vicinity of the joints, especially
around the steel rocker expansion bearings. Away from the !eaking deck joints, the rocker bearings are in
much better condition. Improving the waterproofing of the deck jeints will improve the life / reduce the
maintenance costs associated with the bearings and the siructural steelwork.

The bridge was repainted in the early 1990’s. The original Red lead coating system was over coated rather
than removed. There is currently evidence of spots cf coriosion including pitting corrosion of the girder flanges
and the Macalloy bars.

The pitting corrosion of the Macalloy bars and the nctches induced by wear of the Macalloy bars due to
vibration are of particular concern because oi the righ levels of stress (620 MPa) in the Macalloy bars may
lead to stress corrosion cracking in these hars and an increased risk of sudden failure of the bars. A plan is
required for the corrosion protection of the steelwork and corrosion / abrasion of the Macalloy bars. One
option is to replace the Macalloy bars.

Some of the nuts and parts of the i3alis that restrain the rocker bearings have deteriorated severely with some
portions missing altogether. Corrosian is a likely cause, but this may have been exacerbated by rotations of
the rocker eccentrically loading / stressing the bearing restraint bolts and nuts (refer Figure 21). This raises
concerns about the restraint of the bearings. Short-term risk interventions are recommended to manage the
associated risks.

The fretting corrosion evideni at Kuranda abutment rocker bearings suggests the bearings may be suffering
significant wear with ihe rockers ‘eating into’ the sole plate or vice versall. There is also some suggestion
that the rocker may be wearing into the base plate at some locations. For example, Figure 18 (Figure 14 of
Barron River Defect Gptions Report #1 (Appendix C)) suggests a possible wear depression in the base plate.
The Defect Cpticins Report #1 also summarises the measurements between the base plate and the edge of

the curved rocker surface (e.g., Figure 17 of Appendix C). A comparison of these field measurements with the

11 One interpretation of Figure 17 is that the bolt through the sole plate to the rocker is closer to the top of the sole plate than shown
on the drawings and this is a consequence of wear.
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theoretical ‘as new’ measurements summarised in Figure 21 of this report for the drop-in span rocker bearings
suggests that:

o Either there is a build-up of paint and debris on the base plate or there is some wear of the rocker /
base plate interface, or a combination.

o The rotations at the time of the measurement were moderate (approximately eguivalent to Figure
21 (b)) and potentially enough to load the bolts.

__________________

(@) 0 mm travel (b) 18 mm travel — bolt
using half of tapered

hole in rocker, nuts at

(c) 36 mm travel —bolt
against rapeied hole in
rocker, nuts in conflict

(d) 65 mm travel —
unstable

point of conflict with with rocker

rocker

Figure 21 Barron River Bridge: Drop-in span expansion rocker bearing schematic for various relative travel.

Rocker bearings that exceed their travel have the poteiitial to cause significant disruption as the bridge may
drop significantly with the resulting dynamics potentially overloading / damaging / collapsing the bridge. The
movement studies undertaken to date have focused on the movements due to thermal effects. However,
there will also be substantial movements cue te traffic loads / crowd loadings (e.g. a fun run starting from the
bridge...) due to the haunched girders and the articulation. An audit of the circumstances required for the
bearings to exceed their travel should be part of the management plan for this bridge.

The likely increased friction in the iccker bearings is of concern as it leads to unpredictable behaviour,
increased forces in the bridge that inust be restrained by severely deteriorated restraining bolts and tall pier
bearings. These risks should e addressed in the short-term potentially by greasing the rocker bearings and
safely restraining potential loingituidinal movement by, for example, replacing critical severely deteriorated bolts
and nuts or by the addition of restraint blocks.

The bridge was retrofittec with stressed Macalloy bars on the lower flanges in 1963. Information collated to
date has not identified the reasons for the retrofit. The timing of the retrofit suggests it may be related to the
brittle fracture of the sieei Kings Bridge in Melbourne which was designed and constructed at around the same
time. The Royai Ccmiinission into the collapse of the Kings Bridge was critical of the supply and testing of the
higher tensite stect and its fabrication / inspection. The steel for the Barron River Bridge was pre-purchased
and supplied to the fabricator (Evans Deakin Industries) by the then Department of Main Roads. The
specification indicates that the steel was to Australian Standard A33 (1935) and Class D Plate. This standard
is not well-known, brief and does not specify testing for brittle fracture considered essential by the Royal
Commission, for example. There is also a wide range of ultimate tension strengths and yield strengths (refer
Appendix D for further information). A hypothesis is that concerns about the steel led to the bottom flanges
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being pre-compressed in order to reduce the tension stresses in the flanges for the then H20S16 design load
and thereby reduce the risk of brittle fracture. An alternative hypothesis is that an independent review
indicated that the bridge needed to be strengthened. Given that current traffic loads exceed the H20S16
design load it is prudent that properties of the steel and the reasons for the now compromised retrofit inform
the management of and access to this bridge.

Assessment experience indicates that bridges with spans significantly larger than the norin for the era do not
assess as well for current traffic loads compared to assessments of bridges with typica! spans for the era. The
available assessment is consistent with this general observation with SARs as low as 0.6. This assessment
needs independent validation and a critical review of the sensitivity of the assessmenti ic the assumptions in
the assessment, including the issues associated with brittle fracture.

It is noted that the critical elements in the assessments are identified as the edgge qgirders and the pier
cantilevers. The critical drive-line for these elements is heavy vehicle adjacent to the kerb. The line marking of
a pedestrian walkway on the northern side of the bridge encourages the westbourid traffic to travel adjacent to
the kerb thereby loading the critical elements more compared to vehicles travelling in lanes centred on the
bridge.

The bridge is high, long and over water on a heavily trafficked rout2. Consequently, access for bridge
rehabilitation is difficult / expensive. An access inspection gantry was incorporated in the design but is no
longer considered safe to use because of corrosion of the rails and current WHS issues. The type of access
required will vary depending on the refurbishment activity. Soimie activities could be conducted from an UBIU
whereas others will require a partial or full scaffold or moveable access platform. Given the significant cost of
access it will be prudent to consider the overall demands ior access and to schedule multiple activities to
utilise the access. For example, if access is required tG jack the bearings then it may be prudent to update the
protective coating at the same time or to develop a reusakie access system that would be suitable for
accessing the entire bridge.

A visual summary of the issues is presented in f~igure 22.
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Component operating at less than Australian Standard margins for current as-of-right traffic (unverified assessment)

o

e—eo Retrofitted Macalloy bars potentially pitted 2nd wort form vibration raising concerns about failure
0 Severely corroded nuts of bearing anchor baits.
O
®
[

Severely corroded hex bolts connecting betweern the sole plate and rocker of bearings at suspended span
Concern expressed about the residual iravel of expansion bearings
Fretting wear of the rocker / scle biate (observed at Kuranda abutment (B) and inferred as occurring throughout.
o] Expansion deck joints leaking causiig deterioration of steel and bearings and noise
0 Fixed deck joints leaking causing deterioration of steel and bearings
Ll Residual life of pioteciive coating — girders, stressing bars and bearings
e-® Traffic bairier anchor bolt condition / capacity

Figure 22 Summary of issues
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7.2 Life Extension Plan

The 256 m long Barron River Bridge at Kuranda is an iconic major bridge on a strategic route
that services Kuranda, the Atherton Tablelands and areas further to the west of Cairns. The
expectation is that this high long bridge will remain in-service for the foreseeable future.

The bridge was designed for the H20S16 design load (33 t truck) and featured tali piers and
fabricated steel girders with spans of 45.7m (150 feet) and 36.6 m (120 feet). The
superstructure is continuous over the piers with drop-in spans and steel halving joints. The
unverified Tier 1 assessment indicates that the girders and the headstock caiitilevers are
operating at margins less than current Australian standards for general access semi-trailers
(42.5 t) and the 50.5t 19m B-doubles / truck and dogs that can access the rcute.

The drawings for the Barron River Bridge at Kuranda were progressively released over a
period of 18 months between December 1960 and June 1962 with the steel for the girders
pre-purchased by the Department of Transport and Main Roads and supplied to the
successful tenderer for the superstructure. This accelerated construction program appears
related to the construction of the Barron Gorge Hydro scheme, which was commissioned in
1963 and flooded the previous low-level bridge.

Significantly, the steel girders were retrofitted with stressed Macalloy bars before the bridge

months after the drawings for the steel girders were sigined. The reason for the retrofit has
not been identified, but it was possibly in response to the failure by brittle fracture'? of the
steel girder Kings Bridge in Melbourne in July 1262, An alternative hypothesis is that an
independent review recommended strengthening. This retrofit is now compromised through
both pitting corrosion and wear of the stressing bars vibrating against the girders raising
concerns of brittle failure in the bars.

There are also concerns about stability of ibearings due to the inclination of the rockers, wear,
and corrosion with total loss of section in some of the bolts that provide the stability of the
bearings. Leaking deck joints contributes both to the deterioration of the bearings and the
steelwork in general. There is some suggestion that the protective coating may be reaching
the end of its economic life ad it access is required for other actions then repainting may be
appropriate at the same time.

The abutment deck joints arc now noisy and expensive to maintain, and issues have been
identified with the guardrails.

After 55 years of service, it is considered timely to develop and implement a detailed
Structure Management Plan (SMP) for the Barron River Bridge to manage the identified risks
and prepare the bridge for its remaining life. The purpose of the Life Extension Plan is to
ensure that trie operation, capacity and condition of a specific structure is systematically
managed and monitored to ensure; safety of the road user, network efficiency, and prevent
occuriences (ioad or condition) which may lead to severe structural damage or collapse.

12 Brittle fracture is uncommon in Queensland but can occur. Factors that mitigate against brittle fracture at
Barron River include the moderate temperatures at Kuranda and the detailing of the welding to avoid transverse
fillet welds.
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An indicative outline of the development and implementation of the Life Extension Plan is
presented in Table 4:

Table 4 Live Extension Plan — Indicative program

Phase 2018 2019 2020

J) ASOND|J FMAMI|]J ASONID|J FMAMI I

| Risk Management

Ilinvestigations I B
Il Rehabilitation / Life extension Planning -
IV Implementation AT

V Management q

Further details are summarised in Table 5.
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Table 5 Development and implementation of a Life Extension Plan for the Barron River Bridge at Kuranda

Activity Issue / Comments “Vg

Phase | Risk Management

Review Risks Establish a risk register including consequences A
Workshop risks

Short-term risk management For example: A

Issue an Interim SMP (Access) - Communication of risks associaied with heavy vehicle access
and keeping loads at current levels during investigatiors / iife extension works.

Interim Bearing Stabilisation — Develop safe procedures and reinstate restraints no longer

provided by deteriorated bolts to prevent unexpected bearing movements (e.g., replace
corroded nuts / bolts / add restraint brackets)

Strategic Review Articulate and confirm long-term aspiraticns for the bridge A
HOLD POINT

Phase Il Investigations

Bearing Investigation Issue — stability of bearings due to inclined rockers, wear, and corrosion (some bolts are largely A
missing)

Movement Audit — idertify possible circumstances where travel due to thermal and traffic

effects (overloads / braking) could exceed Movement allowance of rocker expansion bearings

Wear Audit — guantify wear / friction / behaviour and consequences

Caracity Audit — vertical loads; lateral & longitudinal loads from braking / wind / earthquake
Quoticins Analysis

\ ecommendations
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Protective coating investigation Issue — Pitting corrosion evident in girders and Macalloy bars rising concerns about the
remaining life of the coating system.

Coating history (over coated red lead) / pitting / section loss
Estimate remaining life
Options analysis

SICERE G EanEIGEIRWES e Ello Ml Issue — Retrofit of girders with Macalloy bars in the tension zone shortly after the coliapse of
the Kings Bridge in Melbourne raises questions about the properties cf the steel that should be
used in the assessment of the bridge and the assessment philosophy.

Determine metallurgical & engineering properties, including brittle fracture

Archive search for reasons for retrofit by prestressing tension flange (TMR, KBR, Libraries,
Museums, retired personnel’3)

NDT testing of girders — hardness tests ....
Recommendations for assessment

Macalloy Bar Investigation Issue — the Macalloy bars exhibit pitting corrosior: and wear at locations where Macalloy bars
rub against restraint brackets and stifieners. These notches combined with high initial stress
may result in premature failure d\ue tc loss of section and stress corrosion cracking of bars

Review structural and metallurgical properties
Options analysis
Recommendations

Bridge Assessment for traffic Issue — Tier 1 assessient concludes girders and pier headstocks operating at margins
loads substantially less than Australian standard margins.

Independent assessment

Sensitivity analysis to inform management options / aspirational goals for bridge (e.g.,
f sersitivity to steel properties, heavy vehicles using the route, dynamic loading, drive-line,

( rnultiple presence...)
X Management Options

AN . Recommendations

13 Possible contacts inciude NR
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Abutment Deck Joints

Issue — water penetration causing deterioration of steelwork, noise causing community
concern, maintenance intensive.

Options Analysis (e.g., replace with modern bridge joint)
Recommendations

Span 2 & 5 Fixed deck joints

Issue — water penetration causing deterioration of steelwork and excessive maiitenance costs
Options Analysis

Recommendations

Implementation

Span 2 & 5 Expansion deck joints

Issue — Drainage from current finger plates is discharging onto th2 bearings are steel work
below causing severe deterioration of the steelwork znd

Underwater inspection

Access Investigation

Traffic Barriers

Issue — below water portion of the bridge may n&aver have been inspected.
Inspection of condition of the piers / footings helcw the water line.
Recommendations

Issue — The bridge is high and crosszs water and a railway making access for maintenance /
life extension works difficult ana expensive. The current access gantry is considered unsafe.
Utilising access for multiple activities prudent. Different activities, including long-term
maintenance have differeni access demands

Identify requirements for access — bearing replacement, bearing maintenance, protective
coating remaval / replacement / maintenance, Macalloy bar maintenance / replacement, deck
joints

Options Analysia

Reconmirieriidations

NG

issue -- Level 2 inspection identified anchor bolts without washers and sufficient length to
penetrate the nuts and cracking

investigate.
Develop recommendations
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Investigation Summary Summarise the results of the investigations & options
Preliminary costing
Recommendations

Phase lll Rehabilitation / Life
Extension Planning

Rehabilitation / Life Extension Develop a plan to address the issues in the light of the investigations
Implementation Plan

SHEICHEEC A EGEL xRN Develop Strategic Asset Management Plan for bridge and business case for funding
and & Business Case

HOLD POINT

Phase IV Implementation

Implementation Design and construction of life extension works as identified from investigations

Structure Management Strategy Develop an ongoing structure management strategy for bridge, including:
(SMS) 1. Operation Management Plan

2. Inspection Plan

3. Structure Maint@nanice Flan

Phase V Management

Inspect, maintain and manage Implement the SMS
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Appendix A Level 3 Inspection — Barron River Bridge BIS IS 7799 (BCM&AM,
Dec 2015)

Life Extension Interim Report — Barron River Bridge (7799) -1-
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Queensland
Government
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Bairion River
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The information contained in this report may only be relied upon strictly
in accordance with the project under which the information was
commissioned. The State of Queensland makes no statements,
representations or warranties regarding the accuracy or usefulness of
the information for any other use whatsoever. Any party using the
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Level 3 Inspection Barron River Bridge BIS ID 7799

EXECUTIVE SUMMARY

In response to a request from the North Queensland Region, a Level 3 inspection of
Barron River Bridge BIS ID 7799 on Kennedy Highway (32A) was undertaken on the
21% and 22" of May 2015. The level 3 inspection was to assess the potential risks posed
by large rotation of expansion bearings and by continuing corrosion to a number of
bearing anchor/ restrained bolts.

The level 3 inspection also was to provide advice on the rectification of any deficiencies
identified, and to recommend further investigative works where necessary.

RECOMMENDATIONS

To effectively manage this structure, the following list of works is recommended as
early as possible (no latter than 2 years):

e Replace the corroded nuts of bearing anchor bolts at pier P2, P3 P4 and suspended
span bearings of (P1-P2) and (P4-P5).

e Replace the defective hex bolts connecting between the sole plate and rocker of
bearings at suspended span (P4-P5)

* Jack up to reinstall the expansion bearings at suspended spans (P1-P2) and (P4-P5)

®  Monitor further the gap opening at expansion finger joints, particularly in the
coldest time

e Replace the aged rubber inserts at suspended span (P1-P2) and (P4-P5) expansion
joints

*  Repaint the steel componenis such as girders, stressing bars and bearings

Notes from the District to Bridge Construction Maintenance & Asset Management

-------------------------------------------------------------------------------------------------------------------------------------------------------
A L e L T T T T R T E L LT T T Ty
-------------------------------------------------------------------------------------------------------------------------------------------------------

L e L

Inspected by: NR Date: 17™ Dec 2015
e
V/
] NR — ' ,Zcefr/ I/
Report Accepted by: "/,‘ .......................................... Date:....f...;.;.’.../.. .............. e S
Department of Transport and Main Roads Page 2 of 18
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Level 3 Inspection Barron River Bridge BIS ID 7799
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Level 3 Inspection Barron River Bridge BIS ID 7799

1 INTRODUCTION

Bridge Construction, Maintenance and Asset Management (BCM&AM) was
commissioned by the North Queensland Region of Transport and Main Roads to carry
out a Level 3 inspection of Barron River Bridge, BIS ID 7799, located on the Kennedy
Highway (Road 32A) at chainage 12.599 km.

In addition to bridge condition issues identified by the Region, a Tier 1 assassment
undertaken by a consultant has indicated a very low girder capacity for the iraific loads
(Semi trailer 45.5T) which are currently trafficking the bridge. Therefore a close
inspection of the girders was required to ascertain any presence of sivuctural distress
which may further compromise girder capacity.

| NR (BCM&AM of the Structures Branch) undertook a site inspection of the
bridge on the 21% and 22" of May 2015. Accompanying him were:

NR Structural Engineer, (Far North District/ Cairns Gffice) on the first day.

NR Structural Engineer, (RoadTek/ Cairns Office) on the second day.

The aim of this Level 3 inspection was to assess thz condition and structural adequacy
of the bridge and to outline any remedial measures necessary.

This report presents the issues and deficiencies identified and details rectification
works required to address these deficiencies. Appeindix A contains photographs of the
condition of the bridge taken during the Level 3 inspection.

2 DESCRIPTION OF BRIDGE

The Bridge Information System (3iS) indicates that the bridge was opened to traffic
in January 1963. Other details are as follows:

a. The structure is a composite steel girder and concrete slab bridge, which is 256 m
long, 8.5344m wide between kerbs;

b. The bridge consists of six spans of either 36.576m or 45.720m with no skew;

c. The bridge is on 0.7% longitudinal slope, up from Al to A2 abutment;

d. The bridge is contiruous over all piers with hinges creating a simple supported
section on spans 2 and 5;

e. The bridge deck consists of a 165mm to 229mm thick composite concrete deck
with 4 welded beam (WB); Steel girders used for various spans with varying depth;
1Y+ inch Macalloy bars used to strengthen all spans;

f. The pier hieadstocks are supported by a single reinforced concrete column. Each
columri rests on a reinforced concrete pad footing which bears directly on the
foundation material;

g. Atutment A and B consist of reinforced concrete wing wall and abutment walls
supported by a pad footing bearing directly on the foundation material;

h. The overall condition of the bridge is rated in BIS as Condition State 3 due to
reported rocker bearing problems;

i. The bridge was designed for H20 — S16 loading;

j-  The structure currently is not on a designated B-double or Road Train route.
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3

INSPECTION DETAILS

Traffic control was used during this inspection with the southbound lane closed to
traffic. An underbridge inspection unit (UBIU) was used to inspect the underside of
the superstructure and pier headstocks and was positioned in the southbound lane. The
road surface including the kerbs and bridge barriers were inspected from the closed
lane. The ambient temperature at inspection time was about 25 degree C. Permanent
water existed at all pier locations, therefore the footing and bottom part of piers and
abutments could not be inspected.

The most recent routine level 2 inspection of the bridge was undertaken ot 17® June
2014. As the bridge has been rated as Condition State 3 since 2008, due ic the rotation
of movable bearings and corrosion of anchor bolts, the inspection frequency for level
2 inspections is currently every 3 years.

BRIDGE SURFACE
4.1 Approaches

Both approaches appeared to be in reasonable condition and were providing a smooth
transition onto and off the bridge.

4.2 Bridge Barriers

The kerbs and barriers appeared to be i reasonable condition with no obvious defects
observed.

4.3 Bridge Surface

The traffic travels direcily on the concrete deck which has a cross fall of 1 in 4. There
1s a 1.4m wide marked lane for pedestrians on the right side. Overall, the deck surface
appeared to be in reasonable condition. (Refer to Photo 1, Appendix A).

4.4 Expansion Joints

On the tridge decks, there are 6 joints (two fixed hinge joints with rubber insert, two
finger yoints and two sliding steel plate joints at both abutments). In general, they all
appear to be in fair condition, except for some swelling of the rubber inserts at the
suspeirded span (P1-P2) and (P4-P5) expansion joints. Below is the summary table of
the design and measured joint gaps and observed condition

Location | Type of joint | Design gap | Actual | Condition Photo
at 24°C gap (mm)
(mm)
Al Expansion 38 25 Fair 2
P1-P2 Fixed 25 42 Swelling rubber 4
msert
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P1-P2 Expansion 83 92 Fair 5
finger joint
P4-P5 Expansion 83 97 Fair 6
finger joint
P4-P5 Fixed 25 33 Swollen rubber 7
msert
A2 Expansion 38 50 Fair 3

The bridge is in Region I and in a Coastal area. According to AS5100, the maximum and
minimum design average temperatures are 58°C and 3°C respectively. Therefore from the
actual measured gap 92mm and 97mm at span (P1-P2) and (P4- P5), the maxiimm gap of
finger joint is expected to be between 105mm and 120mm accordinglv. These gaps are still
less than the movable capacity of finger joints 165mm.

4.4.1 Remedial Actions

¢ Replace the aged rubber insert at suspended span (P1-P2) and (P4-P5) expansion
joints.

5 SUPERSTRUCTURE

5.1 Deck

On the soffit of the concrete slab between the steel girders, some small cracks
(perpendicular to traffic direction) have been observed (Refer to Photo 8, Appendix A).
It was difficult to get close to this ziea due to limitations with the UBIU and therefore
the crack widths could not be measurec.. No sign of any stain due to water leakage from
the top through the deck slab was chserved. The cracks are likely caused by shrinkage
of concrete

5.1.1 Remedial Actions

e No repair works for the above component are required at this time.

5.2 Girders and cross girders

In general, o1l steel components are in fair condition despite the presence of some
localised spot corrosion appearing on the steel girders (Refer to Photo 9, Appendix A).
By visuai inspection, the weld connections look good with no sign of cracking. All steel
plates appeared in good condition with no sign of distress or buckling. The stressing
forces in Maccaloy bars haven’t been checked due to time constraints and the
unavailability of appropriate equipment. However a hammer tap survey of the stressing
bars revealed no sign of abnormal behaviour or cause for concern. The bolts at anchor
blocks and bar couples are in good condition.

5.2.1 Remedial Actions
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e To protect the steel from further corrosion, it is recommended that it be
repainted. However from observing the delamination of paint at the bearing,
the presence of red lead paint was detected (Refer orange colour in Photo 12,
Appendix A). This will need to be taken into account in determining an
appropriate paint system and a methodology to prepare the areas prior to
painting.

6 SUBSTRUCTURE
6.1 Bearings

The bridge consists of 4 welded beams sitting on rocker bearings. Currently all
expansion bearings have a movement towards Abutment Al. Because of the 0.7%
longitudinal grade, the level of Abutment Al is about 1.75m lower than that of
Abutment A2. This may have been the primary cause for the rotation and movement of
bearings. Current bearing movement is not deemed to adversely affect the structure
capacity or performance. The table below provides a summary of the measured
movement and condition of each bearing

Location Type of bearing Measured | Condition Photo
movenent
(mm)
Al Expansion -8 Fair 10
P1 Fixed 1.0 Fair 11
Suspended Fixed hinge i 0 Severe corrosion of 12
span (P1-P2) | anchor bolts and
| exposed red lead
L paint
Suspended Expansion hinge -15 Fair 13
span (P1-P2) .
P2 Fixed 0 Corrosion of 14
~ anchor bolts
P3 Fixed 0 Corrosion of 15
g anchor bolts
P4 | Expansion -22 Severe  corrosion 16
_i_ anchor bolt
Suspended I Expansion hinge +22 17
span (P4-P5)
Susperided Fixed hinge 0
spain (P4-P5)
| P5 Fixed 0 18
| AZ Expansion -8 19
iNote:

iriclination towards A2 is a positive value (+)

6.1.1 Remedial Actions

e Replace the corroded nuts of anchor bolts of bearings at pier P2, P3, P4 and
suspended span (P1-P2) and (P4-P5)
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e Replace the defective hex bolts between the sole plate and rocker (Photo 17).

e Jack up to reinstall the expansion bearings at suspended spans (P1-P2) and (P4-
P5)

6.2 Abutments

Both abutments were in sound condition no evidence of cracking or concrete spaiiing

A minor scour hole was observed adjacent to the front face of Abutment A2 wall. The
abutment footings are buried and as such could not be inspected.

6.2.1 Remedial Actions
o No repair works are required at this time.

6.3 Piers

All of the headstocks were in sound condition with no cracking. The footing and lower
part of the pier walls were in the water and cculd not be inspected.

6.3.1 Remedial Actions

e No repair works are required at this time.

7 CONCLUSION

Although movement of expansion bearings and an excessive gap were observed at the
finger joints, none of these require urgent attention. However they should be monitored
further during future ievel 2 inspections. If they deteriorate further, then this office should be
contacted. However it is recommended that the severe corroded bearings should be repaired
as soon as possible.

The repaint of corioded steel components such as steel girders and stressing bars is required
within 2 years hecause of mid aggressive environment. During inspection, the red lead paint
has been observed. Therefore the repaint work would be expensive. The fully assessment of
existing paint to fund the work needed to implement now.
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Appendix A — Photos

Photo 1: Bridge deck

Photo 2: Abutment 1 expansion joint
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Photo 6: P4 — P5 finger joint
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Photo 8: Crack on concrete slab

Department of Transport and Main Roads Page 12 of 18

Paade Number: 53 of 187



Level 3 Inspection Barron River Bridge BIS ID 7799

$ A,
k. ;
-

2 Ts & t
AT
¥ e » B

Photo 9: Stesi corrosion

Photo 10: Al expansion bearing
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Pheto 12: Suspended span (P1-P2) fixed bearing. (Evidence of Red Lead Paint)
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Photo 14: P2 fixed bearing
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Photo 15: P3 fixed beariryg

Photo 16: P4 fixed bearing
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Photo 18: P5 fixed bearing
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Photo 19: A2 expansioin earing
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Structure Condition Inspection Report B2/1 Sheet

10f9
Structure Id 7799 Name
Crossing Name Barron River Alt. Name
Structure Type Bridge Owner MR DEPARTMENT OF MAIN R(
Construction Type Girder/Beam District 403 Far North
Construction Material Steel LGA Id 277 MAREEBA SHIRE COUNCII
Inspector | NR | Date 09-MAY-2017
Inspection Level 2 [E(j Programmed EX] Undersize Components [__J
Level 3 [__] Exceptional L-_J Underwater [__]
Road Section Start End TDist
Id Description S CwayS RPC Dist RPC Dist Start End
32A CAIRNS-MAREEBAC 1 C 5 0.000 5 0.257 12.535 12.792
Overall Ratings 1| 2] 3| 4| 5 |Comments
Original Structure (O) X

L3 Insp (17/12/2015) has recommendations yet to be undertaken. Due to the complexity of the wcerks required contact with SMS Roadteck engineers should
be considered for a possible budget & scope of works to be undertaken.

Substructure is in a fair to good condition superstrcture rates poorly due to ongoing issues with ccniasion & rust decay of the bearings & attachments.
Protective coating throughout the structure is showing signs of failure due to age of structure, the protective coating is a lead base paint some further testing
required to find out current cover levels.

L3 Insp is required for recommendations for BR1 & BR2 due to insufficient thread lengths or. post base attachments majority are flush with the nuts & have no
washers also noted was corrosion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 076.

Pier 1 J2 & Pier 4 J3 Compression Joint seals are faililing & require replacing stee! n.osing is sound.

Concrete WS showing signs of minor abrasion & transvers cracks, no signs of heavy soalling or exposed reo possible water proofing on top may be required
in the near future # 061,062.
Strengthening (St) X

Transvers tension bars have been retro fitted either side of each girder with single bars in Spans 1, 2, 5 & 6 & double bars in Spans 3 & 4. BIS show the bars
were installed in 1963.

CS3 protective coating starting to fail in Spans 3 & 4. All attachments throughout appear to be sound & intact.

Widening (WLn, WRn), Lengthening (L1, L2), Raised (Ra), Red:cked (Re), Shortening (S1, S2), Strengthening (St)
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Structure Id 7799 Name
Inspection Date 09-MAY-2017 Inspection Level 2 X ] Level3{__] Underwater [ 1

Component Location Quantity = Comments
2 Per 5
= - = Condition ™ * Location of item/condition
’% = = 8 ~ State E * Description of defects by luzation type,
5; a §_ g § ‘é § magnitude,extent
= § g £ §_ g = .E * References of sketches and photos
= O |o| = g © = 1 2 3 4 |= (Roll/Exposure Nos)
O |AP1 GR 72S | 3 2.0| EACH 1.0 1.0 CS4 GR1 has heavy impa:t damage fo 2 sections of rail & 1 post
spacer block #072. Darmiage GR section requires replacing.
O |AP1 AP 7001 3 1.0| EACH 1.0

20m inspected. No signs of any major defects some minor sections of the WS pulling away at the Abutment joirii nosing possible allowing water to penetrate
down to the bearings below #058,059,060.

O |AP1 FY 4013 20.0] LINM 20.0

O |AP1 |PRO| 53013 180.0] M2 180.0 20m inspected. Small scour appearing at A1 end under GR1
(1.2m L x 500rvn H x 400mm D).

O | Al J1 14S |3 8.5| LINM 8.5 Some minor pitting & surface rust showing on cover plate, joint
performing as designed.

(e} S1 BR 2S |3 86.0| LINM 86.0

L3 Insp required for recommendations for BR1 & BR2 due to insufficient thread lengths or. post base attachments majority are flush with the nuts & have no

washers also noted was corrosion appearing on the base plates due to mortar pads cas! above: the base # 061, 074, 075, 076.
(e} S1 K 3C|3 73.0| LINM 73.0 X

Minor vertical shrinkage cracks appearing on the outer faces of both kerbs, cracks range from iH/L to 0.3mm no signs of any large spalls or exposed reo.

Scupper outlets on underside of the kerbs have moderate rust appearing #007. Sﬂg&leis require rust treatment & protective coating applied.

o | s1 WS 1C| 3| 310.0f M2 310.0 X

|
A

Concrete WS showing signs of minor abrasion & transvers cracks, no signs of heavy spalling or exposed reo poss ble water proofing on top may be required
in the near future # 061,062.

Maintenance required - Poor delineation of the pedestrian footway with 4 traitic bollards missing & fog lines getting harder to see # 062. Missing bollards
require replacing & fog lines require refreshing.

(o] A1l J2 1501 3 8.5] LINM 8.5 Fixed joint in WS at E2 of Span 1.
(o] P1 J1 1501 3 8.5] LINM 8.5 Fixed joint in WS at E1 of Span 2.
(o) P1 J2 11013 8.5] LINM 8.5

Steel nosing joint in WS at E1 of Span 2.

CS3 rubber gland in the joint gap showing signs of perishinig also a small section of the rubber gland has worked up to the road surface over the pedestrian
footway # 063,064,065 (Monitor).

O | P1 J3 14S |3 8.5] LLINM 8.5

Steel finger joint in WS at E2 of Span 2.

Measurements taken between ends of the finge! joint refer to (Sketch 008 to 012). No signs of excessive height & differential difference noticed, catch drain
was clear # 066.

Drainage issue with catch drain aisbursing vsater directly over the structures outer rocker bearings adding to rust & corrosion problems of the bearings # 015,

022, 024. Possible require re-design cr splash shield.
(o] P1 J4 15073 8.5| LINM 8.5 Fixed joint in WS at E2 of Span 2.

o | s2 BR 285 ]3 91.2] LINM 91.2

L3 Insp required for reconirnendations for BR1 & BR2 due to insufficient thread lengths on post base attachments majority are flush with the nuts & have no
washers also noted was ccniosion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 076.

O] s2 K 3C|3 91.2| LINM 91.2 X

Minor vertical shrinkage cracks appearing on the outer faces of both kerbs, cracks range from H/L to 0.3mm no signs of any large spalls or exposed reo.

| Scupper outlets on underside of the kerbs have moderate rust appearing #007. Scuppers require rust treatment & protective coating applied.
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Structure Id 7799 Name
Inspection Date 09-MAY-2017 Inspection Level 2 {X ] Level 3[__] Underwater [ ]
Component Location Quantity = Comments
2 Per El

£ - = Condition 3 * Location of item/condition
= E — % = State = * Description of defects by lecation type,
= = | & é 2| = g magnitude,extent
"E § g = 2 E E -§ * References of sketches and photos
= O |O| = al & = 1 2 3 4 |= (Roll/Exposure Nos)

S2 |WS 1C| 3| 388.0] M2 388.0 X

Concrete WS showing signs of minor abrasion & transvers cracks, no signs of heavy spalling or exposed reo poss b'e water proofing on top may be required
in the near future # 061,062

Maintenance required - Poor delineation of the pedestrian footway with 1 traffic bollard missing & fog lines getfing harder to see # 062. Missing bollards
require replacing & fog lines require refreshing.

(o] P2 J1 1501 3 8.5] LINM 8.5 Fixed joint in WS at £1 of Span 3.
(o] P2 J2 15013 8.5| LINM 8.5 Fixed joint in WS at E2 of Span 3.
(o) S3 BR 2S |3 91.2] LINM 91.2

L3 Insp required for recommendations for BR1 & BR2 due to insufficient thread lengths on pos! base attachments majority are flush with the nuts & have no
washers also noted was corrosion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 076.

O] s3 K 3C|3 91.2] LINM 91.2 X

Minor vertical shrinkage cracks appearing on the outer faces of both kerbs, cracks range ivoir H/L to 0.3mm no signs of any large spalls or exposed reo.

Scupper outlets on underside of the kerbs have moderate rust appearing #007. Scupoers require rust treatment & protective coating applied.

O] S3 |WS 1C| 3| 388.0] M2 388.0 X

—__
Concrete WS showing signs of minor abrasion & transvers cracks, no signs of hizavy snailing or exposed reo poss ble water proofing on top may be required
in the near future # 061,062.

Maintenance required - Poor delineation fog lines are getting harder to sez: # 6S2. Fog lines require refreshing.

(o] P3 J1 1501 3 8.5| LINM 8.5 Fixed joint in WS at E1 of Span 4.
(o] P3 J2 15013 8.5| LINM esd Fixed joint in WS at E2 of Span 4.
O | s4 BR 2S |3 91.2] LINM 91.2

L3 Insp required for recommendations for BR1 & BR2 due to insuticient thread lengths on post base attachments majority are flush with the nuts & have no
washers also noted was corrosion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 076.

O | s4 K 3C|3 91.2] LINM 91.2 X

Concrete WS showing signs of minor abrasion & trancvers cracks, no signs of heavy spalling or exposed reo poss ble water proofing on top may be required
in the near future # 061,062.

Scupper outlets on underside of the kerbs have: iiioderate rust appearing #007. Scuppers require rust treatment & protective coating applied.

O] sS4 |ws 1C| 3| 388.0] w2 388.0 X

Concrete WS showing signs of minor abrasior & iransvers cracks, no signs of heavy spalling or exposed reo # 061,062.

Maintenance required - Poor delineaticn ot the pedestrian footway with 3 traffic bollards missing & fog lines getting harder to see # 062. Missing bollards

require replacing & fog lines require refreshing.
(o] P4 J1 1501 3 2.5 LINM 8.5 Fixed joint in WS at E1 of Span 5.

O | P4 J2 14S (3 8.5] LINM 8.5

_ 1
Steel finger joint in WS @t E1 of Span 5.

Measurements taken betw=en ends of the finger joint refer to (Sketch 013 to 016). No signs of excessive height & differential difference noticed, catch drain
was clear # 067.

Drainage issue with catch drain disbursing water directly over the structures outer rocker bearings adding to rust & corrosion problems of the bearings # 024,
050, 051, 055, 056. Possible require re-design or splash shield.

O | P4 J3 110]3 8.5| LINM 8.5

Steel nosing joint in WS at E2 of Span 5.

CS3 rubber gland in the joint gap showing signs of moderate perishing also a small section of the rubber gland has worked up above the road surface over the
| pedestrian footway # 068,069,070. Rubber gland requires replacing.
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Structure Id 7799 Name
Inspection Date 09-MAY-2017 Inspection Level 2 {X ] Level 3[__] Underwater [ ]
Component Location Quantity = Comments
2 Per El
£ - = Condition 3 * Location of item/condition
£ s — 8 = State = * Description of defects by lecation type,
= a §_ g ‘é = § magnitude,extent
b= § £ s 2 E = = * References of sketches ang potos
= O |O| = al & = 1 2 3 4 |= (Roll/Exposure Nos)
(o] P4 J4 1501 3 8.5] LINM 8.5 Fixed joint in WS at E2 of Span 5.
(o) S5 BR 2S1|3 91.2] LINM 91.2
L3 Insp required for recommendations for BR1 & BR2 due to insufficient thread lengths on post base attachme:its majority are flush with the nuts & have no
washers also noted was corrosion appearing on the base plates due to mortar pads cast above the base # 067, 074, 075, 076.
(e} S5 K 3C|3 91.2| LINM 91.2 X

Minor vertical shrinkage cracks appearing on the outer faces of both kerbs, cracks range from H/L to 0.3mm no signs of any large spalls or exposed reo.

Scupper outlets on underside of the kerbs have moderate rust appearing #007. Scuppers require rust treatnient & protective coating applied.

O] S5 |ws 1C| 3| 388.0] M2 388.0 X

Concrete WS showing signs of minor abrasion & transvers cracks, no signs of heavy spalling or exposed reo poss ble water proofing on top may be required
in the near future # 061,062.

Maintenance required - Poor delineation of the pedestrian footway with 1 traffic bollard missing & fog lines getting harder to see # 062. Missing bollards
require replacing & fog lines require refreshing. N\

(o] P5 J1 15013 8.5| LINM 8.5 Fixed joint in WS at E1 of Span 6.

O | S6 BR 25|12 74.0] LINM 74.0

]
L3 Insp required for recommendations for BR1 & BR2 due to insufficient thread lengtns on post base attachments majority are flush with the nuts & have no

washers also noted was corrosion appearing on the base plates due to mertar Fa_d:,_ cast above the base # 061, 074, 075, 076.
O] S6 K 3C|3 74.0| LINM 74.0 N X

Minor vertical shrinkage cracks appearing on the outer faces of both kerbs, cracks range from H/L to 0.3mm no signs of any large spalls or exposed reo.

Scupper outlets on underside of the kerbs have moderate rust appearing #307. Scuppers require rust treatment & protective coating applied.

O | sS6 |WS 1C| 3| 310.0f M2 310.0] X

Concrete WS showing signs of minor abrasion & transvers cracks, no signs of heavy spalling or exposed reo poss ble water proofing on top may be required
in the near future # 061,062

Maintenance required - Poor delineation fog lines are geti:xa harder to see # 062. Fog lines require refreshing.

O] A2 J1 148 |3 8.5] LINM 751 1.0

CS3 Steel plate has broken its anchor tab into S6 de:ck riear centre dividing line causing the steel plate to slap at location #073. Broken anchor tab requires
re-welding.

O |AP2 |PRO] 5303 | 120.0] #»i2 120.0 20m inspected.

O |AP2 GR 72S | 3 2.01 EACH 2.0 GR1 has some minor impact damage at the bridge connection,
) attachments to bridge terminal end still sound.

O |AP2 AP 7001 3 1.0 EACH 1.0 20m inspected no signs of any major issues #071

O | A1 |PED| 440]|3 40! EACH 4.0

O | A1 B 43S 13 4.0| EACH 4.0

Rocker Bearings on top ot A1 Abutinent. Refer to Sketch 001 (Bearing measurements between Rocker & Sole Plates)

Some minor pitting in 64 mcker & sole plate also B1 & B4 have leaching stains at the hinge attachment #001, 002, 003, 004 (Monitor).

o | Al A 50013 1.0| EACH 1.0

No signs of any sever cracks or spalls some old leaching stains throughout the Abutment & bearing shelf where both dry at the time of the Inspection #005.

(o] A1l F 59C | 3 1.0 EACH X X X X Component is buried #005.
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Structure Id 7799 Name
Inspection Date 09-MAY-2017 Inspection Level 2 {X ] Level 3[__] Underwater [ ]
Component Location Quantity = Comments
2 Per El

£ - = Condition 3 * Location of item/condition
= E — % = State = * Description of defects by lecation type,
= = | & é 2| = g magnitude,extent
"E § g = 2 E E -§ * References of sketches and photos
= O |O| = al & = 1 2 3 4 |= (Roll/Exposure Nos)

S1 D 20C| 3| 354.0| M2 354.0 X

Minor cracks in bay 5 at mid-span were mapped in 2001, cracks show no signs of change.
Maintenance - Small spall with exposed rusty reo in bay 5 at mid-span requires treating.

Rest of the concrete deck is sound with no signs of large spalls or sever cracks. It has been noted in the struciures kertis that the scupper outlets have
moderate rust appearing & require rust treatment.

o] s1 G 22S |3 4.0| EACH 4.0

No signs of any major defects, poss ble brake down of the protective coating in girders due to age of structure #008. Protective coating is a lead base paint
some further testing required to find out current cover levels.

ST| St G 225 |3 4.0| EACH 4.0

Single transvers tension bars have been retro fitted either side of each girder, protective coaig & aitachments are sound refer to #008,014.

(o] S1 XG 31C| 3 1.0| EACH 1.0 Small spalled section in the underside of the XG in bay 3, no
sians of exposed reo.

o | s1 XG| 31S|3 4.0| EACH 4.0

All attachments are sound & intatct no signs of any major defects, possible brake down of the protective coating due to age of structure #008. Protective
coating is a lead base paint some further testing required to find out current cover leve!s.

o] s1 W 710]| 3 1.0] EACH 1.0 lTX
J

Moderate scour appearing in front of the abutment below the water pipe valve, aporcximately (500mm D x 1m W) #005,006 scour requires backfilling possible
with a concrete pad.

E1 Upstream 1st location possible incorrect, previous & current have minimal ciange.

MS Downstream Local scour against 1st, previous & current have 1o change.

O | P1 B 400] 3 4.0| EACH 4.0

Fixed Bearings located on top of Pier 1.

No signs of any major defects all bearings performing as designed, protective coating still sound #009.

O | P1 |PED| 440]|3 4.0| EACH 4.0

O | P1 B 43S |3 4.0| EACH 2.0 2.0

CS4 B1 & B4 outer anchors have moderate to hzavy carrosion with some loss of section to the nuts also rust flacking & pitting appearing on the rocker & sole
plate with moisture staining evident #010, 011. L3 insp (17/12/2015) has recommendations yet to be undertaken. Due to the complexity of the works required
contact with SMS Roadtek engineers should be considered for a poss ble budget & scope of works to be undertaken.

CS2 B2 & B3 appear sound & are still functioning as designed.

(o] P1 H 54C| 3 1.0} EACH 1.0 No signs of any sever cracks, spalls or exposed reo.
(o] P1 C 56C| 3 1.5¢{ EACH 1.0 No signs of any sever cracks, spalls or exposed reo.
(o] P1 F 59C | 3 1.0] EACH X X X X Component is buried #030
o | s2 D 26C |31 4420 m2 440.0 2.0

-

CS3 Some moderate spalis with exposed rusty reo appearing under soffit of the finger joint at E2 of the deck in bays 2 & 4 #024,025. Rusty reo requires
treating.

Water main joiner has some moderate corrosion appearing #027. Service asset owner needs to be notified of issue.

Rest of the concrete deck is sound with no signs of large spalls or sever cracks. It has been noted in the structures kerbs that the scupper outlets have
| moderate rust appearing & require rust treatment.
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S2 G 22813 4.0| EACH 4.0 X

Maintenance required - Some spot rust appearing in all 4 girders with mould building up on some outer faces #012,013,914. Spot rust & mould build up
requires cleaning & treating.

No signs of any major defects, poss ble brake down of the protective coating in girders due to age of structure: #008. Protective coating is a lead base paint
some further testing required to find out current cover levels.

ST | S2 G 225 |3 4.0| EACH 4.0

Single transvers tension bars have been retro fitted either side of each girder, protective coating & attachmeri's are sound refer to #008,014.

O] 82 [|XG| 31S|3 8.0| EACH 8.0

All attachments are sound & intatct, no signs of any major defects, possible brake down of the protective coating due to age of structure #008. Protective
coating is a lead base paint some further testing required to find out current cover levels.

o | s2 w 710] 3 1.0| EACH 1.0

E1 & MS Upstream Local scour against 1st, previous & current have minimal or no charge.

E2 Downstream Local scour against 1st, previous & current have minimal change.

o | P2 B 43S |3 4.0| EACH 2.0 2.0

Rocker Bearings located at E2 of S2 Girders. Refer to Sketch 003 (Bearing measumemeni?s between Rocker & Sole Plates)

CS4 B1 lower outer attachment bolt & nut has decayed away with moderzae corrozior: in the hinge pin & upper attachments also bearing appears to have
rotated to its tolerance limits, no signs of sever cracks at the bearing suppor:s to the Headstock #015,016,017,018,019,020.

CS4 B4 lower outer attachment bolt & nut has heavy decayed with moderate co:rosion in the hinge pin & upper attachments, no signs of sever cracks at the
bearing supports to the Headstock #021,022,023.

B1 & B4 sit directly under the finger joint catch tray outlet a design recocnimendation has been suggested in the Pier joint to poss ble direct water & debris
away from the bearings #026

B2 & B3 have also possible rotated to their limits #028,029. No signs of sever cracks at the bearing supports to the Headstock some dirt is building up around
the rocker & sole plate requires clearing.

L3 Insp (17/12/2015) has recommendations yet to be undertaien. Due to the complexity of the works required contact with SMS Roadtek engineers should be
considered for a possible budget & scope of works to be undeifaken.

o P2 B 4003 4.0[EACHT 30 1.0

'R

Fixed Bearings located on top of Pier 2.

CS3 B1 has some moderate decay with loss o1 section to the lower attachment nut #031. L3 Insp (17/12/2015) has recommendations yet to be undertaken.
Contact with SMS Roadteck engineers for possible pudgeting & scope of works to be undertaken should be considered.

Maintenance - B4 outside lower anchor showiiig signs of minor pitting, pitting requires treating.

O | P2 |PED| 440]|3 4.0| EACH 40

(o] P2 H 54C| 3 1.0 EACH 1.0 No signs of any sever cracks, spalls or exposed reo.
(o] P2 C 56C\ 3 1.0| EACH 1.0 No signs of any sever cracks, spalls or exposed reo.
(o] P2 F 59C 13 1.0 EACH X X X X Component is buried #032.

O | s3 D 20C | 3| 442.0| M2 442.0

Small spalled sections with exposed rusty reo in bay 1 at mid-span & in bay 4 at E1 #033. Rusty reo requires treating.

Rest of the concrete deck is sound with no signs of large spalls or sever cracks. It has been noted in the structures kerbs that the scupper outlets have
| moderate rust appearing & require rust treatment.
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S3 G 22813 4.0| EACH 4.0 X

Maintenance required - Spot rust treatment has been applied to majority of the spot rust appearing on the girders soine sections have not been covered &
require treating #042,043,044.

No signs of any major defects, poss ble brake down of the protective coating in girders due to age of structure: #008. Protective coating is a lead base paint
some further testing required to find out current cover levels.

ST| S3 G 225 |3 4.0| EACH 1.0 3.0

Double transvers tension bars have been retro fitted either side of each girder, attachments are sound.

CS3 G2, G3 & G4 protective coating starting to fail at ends of the tension bar refer to #034,035,03G. Ends of tension bars require cleaning & treating.
(e} S3 XG 31S |3 6.0| EACH 6.0 X

Maintenance required - Spot rust treatment has been applied to majority of the spot rust app=aring on the XG 6 some sections have not been covered &
require treating #042,044.

All XG attachments are sound & intatct, no signs of any major defects, possible brake dcwn of the protective coating due to age of structure #008. Protective
coating is a lead base paint some further testing required to find out current cover levels.

O] s3 W 710| 3 1.0 EACH 1.0

E2 Upstream Local scour against 1st, previous & current have minimal change.

MS Downstream Local scour against 1st, previous & current have minimal change:

O] P3 B 4001 3 4.0| EACH 2.0 20

Fixed Bearings located on top of Pier 3.

CS4 B1 lower outer attachment nut has decayed away with moderate: coivosion in the hinge pin & upper attachments, no signs of sever cracks at the bearing
supports to the Headstock #037.

CS2 Maintenance - B3 Protective coating failing on bottom sub assembly flange #038,039 requires cleaning & treating.

CS4 B4 lower inner attachment bolt & nut has decay with moderate corrosion also decay & corrosion in the upper attachments, no signs of sever cracks at the
bearing supports to the Headstock #040,041.

L3 Insp (17/12/2015) has recommendations yet to be undertake:. Due to the complexity of the works required contact with SMS Roadtek engineers should be

considered for a possible budget & scope of works tc Le underaken.
(o] P3 H 54C| 3 1.0] EACH I- 1.0 No signs of any sever cracks, spalls or exposed reo.
(o] P3 C 56C| 3 1.0] EACH ' 1.0 No signs of any sever cracks, spalls or exposed reo.
(o] P3 F 59C| 3 1.0 EACH 1.0 Component is buried.
O | s4 D 20C | 3| 442.0, M2 442.0

Some minor cracks appearing H/L to 0_2mr) in bay 2.

Rest of the concrete deck is souna with no signs of large spalls or sever cracks. It has been noted in the structures kerbs that the scupper outlets have
moderate rust appearing & require rust treatment.

O | s4 G 22313 4.0| EACH 4.0 X

Maintenance required - Spot rust treatment has been applied to majority of the spot rust appearing on the girders some sections have not been covered &
require treating refer to #042,043,044.

No signs of any major defects, poss ble brake down of the protective coating in girders due to age of structure #008. Protective coating is a lead base paint
some further testing required to find out current cover levels.

ST| S4 G 228 |3 4.0| EACH 3.0 1.0

Double transvers tension bars have been retro fitted either side of each girder, attachments are sound.

| CS3 G4 protective coating starting to fail at MS to E2 of the tension bar refer to #034,035,036. Tension bars require cleaning & treating.
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S4 XG 31S |3 6.0| EACH 6.0

All attachments are sound & intatct, no signs of any major defects, possible brake down of the protective coating due to age of structure #008. Protective
coating is a lead base paint some further testing required to find out current cover levels.

O | s4 W 710]| 3 1.0] EACH 1.0

E1 & MS Upstream Local scour against 1st, previous & current have minimal or no change.

E1 & MS Downstream Local scour against previous at E1 & 1st at MS.

O | P4 B 43S |3 8.0| EACH 4.0 1.0 3.0

B1, B2, B3, B4 Rocker Bearings located on top of Pier 4. Refer to Sketch 004 (Bearing measuremeni?s between Rocker & Sole Plates)

CS4 B1 lower attachment nuts showing signs of decayed with moderate corrosion also decayed with modcrate corrosion in the hinge pin, no signs of sever
cracks at the bearing supports to the Headstock #045.

CS3 B4 lower attachments showing signs of moderate corrosion also decay & corrosion ir. the upper attachments, no signs of sever cracks at the bearing
supports to the Headstock #046.

B1, B2, B3 & B4 Rocker possible rotated to their limits #047,048,049.
B5, B6, B7 & B8 Rocker Bearings located at E1 of S5 Girders. Refer to Sketch 005 (Bearing measurement?s between Rocker & Sole Plates)

CS4 B5 lower outer attachment bolt & nut has decayed away with moderate corosion in the hinge pins, also bearing appears to have rotated to its tolerance
limits #050,051.

CS4 B8 lower outer attachment bolt & nut has decayed away with moderzte corrosion in the hinge pins, also bearing appears to have rotated to its tolerance
limits #055,056.

B6 & B7 have also possible rotated to their limits #052,053,054. Sor= dirt is building up around the rocker & sole plate requires clearing.

L3 Insp (17/12/2015) has recommendations yet to be undertaken. Due to the complexity of the works required contact with SMS Roadtek engineers should be

considered for a possible budget & scope of works to be underiaken.
O | P4 |PED| 440]|3 4.0| EACH 4.0
(o] P4 H 54C| 3 1.0l EACH 1.0 No signs of any sever cracks, spalls or exposed reo.
(o] P4 C 56C| 3 1.0| EACH 1.0 No signs of any sever cracks, spalls or exposed reo.
(o] P4 F 59C | 3 1.0 EACH X X X X Component is buried.
O | s5 D 20C | 3| 442.0] M2 438.0] 4.0

CS3 Some moderate spalls with exposed 1usty oo appearing under soffit of the finger joint at E2 of the deck in bays 1,2,3.4 & 5 refer to #024,025. Rusty reo
requires treating.

Water main joiner has some mederate corrosion appearing #027. Service asset owner needs to be notified of issue.

Rest of the concrete deck is soizid with no signs of large spalls or sever cracks. It has been noted in the structures kerbs that the scupper outlets have
moderate rust appearing & requirz (ust reatment.

O | S5 G 228 )32 4.0| EACH 4.0 X

Maintenance requireri - Spot rust ireatment has been applied to majority of the spot rust appearing on the girders some sections have not been covered &
require treating refer to #042,043,044.

No signs of any major defects, poss ble brake down of the protective coating in girders due to age of structure #008. Protective coating is a lead base paint
some further testing required to find out current cover levels.

ST| S5 G 225 |3 4.0| EACH 4.0

Single transvers tension bars have been retro fitted either side of each girder, protective coating & attachments are sound refer to #008,014.

O] S5 |XG| 31S|3 8.0| EACH 8.0

All attachments are sound & intatct, no signs of any major defects, possible brake down of the protective coating due to age of structure #008. Protective
| coating is a lead base paint some further testing required to find out current cover levels.
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S5 w 71013 1.0| EACH 1.0

E1 Upstream Local scour against 1st, previous & current have minimal change.
MS Upstream Local scour against 1st.

E1 & E2 Downstream Local scour against 1st, previous & current have minimal or no change.

O] P5

B

43S

3

4.0

EACH

4.0

Rocker Bearings located at E2 of S5 Girders. Refer to Sketch 006 (Bearing measurement?s between Rocker & Sole Plates)

CS3 B1, B2, B3, B4 protective coating failing with signs of meduim corrsion appearing on rocker & sole plates #057. L3 Insp (17/12/2015) has
recommendations yet to be undertaken. Due to the complexity of the works required contact with SMS Roadtek engineers should be considered for a possible
budget & scope of works to be undertaken.

O | P5 B 400] 3 4.0| EACH 4.0
Fixed Bearings located on top of Pier 5.
No signs of any major defects all bearings performing as designed, protective coating stii sound refer to #009.
O | P5 |PED| 440]3 4.0| EACH 40
(o] P5 H 54C| 3 1.0l EACH 1.0 No signs of any sever cracks, spalls or exposed reo.
(e} P5 C 56C| 3 1.0| EACH 1.0 No signs of any sever cracks, spalls or exposed reo.
(o] P5 F 59C | 3 1.0 EACH X X X Component is buried.
O | s6 D 20C| 3| 354.0f M2 354.0
tNo st,;gnstof large spalls or sever cracks. It has been noted in the structares kerps that the scupper outlets have moderate rust appearing & require rust
rga egé G 228 |3 4.0| EACH 40
A

All attachments are sound & intatct, no signs of any major defects, possible brake down of the protective coating in girders due to age of structure #008.

Protective coating is

a lead ba:

se paint some

further testing required 15 find out

current cove

rlevels.

ST| S6

G

228

3

4.0

EACH

4.0

Single transve

rs tension bars have been retro fitted either side of each girder, protective coating & attachments are sound refer to #008,014.

O] Ss6

XG

318

3

4.0

EACH
L

4.0

All attachment

s are sound & intatct, no signs of aiy major defects, possible brake down of the protective coating due to age of structure #008. Protective
coating is a lead base paint some further testing required to find out current cover levels.

(o] S6 XG 31C| 3 1.C1 EACH 1.0

(@] S6 W 710]| 3 1.0\ EACH 1.0 E1, MS & E2 Downstream Local scour against 1st, previous &
current have minimal or no change.

(o] A2 B 43S |3 4.0) EACH 4.0

Rocker Bearings located on top oi AZ Ahutment. Refer to Sketch 007 (Bearing measurement?s between Rocker & Sole Plates)

B1, B2, B3 have no signs cf anv major defects all bearings performing as designed, protective coating still sound.

Maintenance - B4 has some minoy rust flacking appearing on the sole plate, bearing performing as designed sole plate requires cleaning & protective coating

applied. {
O | A2 |PED| 4403 4.0| EACH 4.0
O | A2 A 50C| 3 1.0| EACH 1.0 No signs of any sever cracks, spalls or exposed reo.
(o] A2 F 59C| 3 1.0l EACH X X X X Component is buried.
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Construction Type Girder/Beam District 403  Far North
Construction Material Steel LGA Id 277 MAREEBA SHJRE COUNCI
Inspector| NR Date 09-MAY-2017
Inspection Level 2 (X1 Programmed [}
Level 3{__] Exceptional {__7} Underwater [__]
Road Section Start End TDist
Id Description S CwayS RPC Tdist RPC Tdist Start End
32A CAIRNS - MAREEBA C 1 C 5 0.000 5 0.257 12.535 12.792
D. ipti f Defect -
Component Location * eIs)cel:;)ﬂe(:ln];)esc;;tcion S
Action
2 £|* Estimated Quantity (X)
g = O| #| * "Other" action required
E -] T - e .E * Urgency of action (what, svho, wheu, how) =
= 9 2 =2 Z| = | * Recommended Testing = |2
2 § § z E é E * Reference of Sketches avd Photos (Roll/Exposure Nos) S|z
= O o nz |=|C = |3

5
s
=)
X

O AP1 GR1 72S

w
N

CS4 GR1 has heavy impact damage to 2 sections of rail & 1 post spacei biock #)72. Damage GR section requires replacing.

0O S1 BR1 2S|3]4 X

L3 Insp required for recommendations for BR1 due to insufficient thread lengths on post base attachments majority are flush with the nuts &
have no washers also noted was corrosion appearing on the fase plates due to mortar pads cast above the base # 061, 074, 075, 076.

0O S1 BR2 2S|3]4 X

L3 Insp required for recommendations for BR2 due to insufficient thread lengths on post base attachments majority are flush with the nuts &
have no washers also noted was corrosion appearing on tiie ase plates due to mortar pads cast above the base # 061, 074, 075, 076.

0O P1 J2 110]3 3| X
|

CS3 rubber gland in the joint gap showing signs of penshing also a small section of the rubber gland has worked up to the road surface over
the pedestrian footway # 063,064,065 (Moniior).

0O S2 BR1 2812314 X

L3 Insp required for recommendations for 2R1 due to insufficient thread lengths on post base attachments majority are flush with the nuts &
have no washers also noted was corrosion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 076.

0O S2 BR2 251314 X

L3 Insp required for recommeriditions for BR2 due to insufficient thread lengths on post base attachments majority are flush with the nuts &
have no washers also noted wzs corrosion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 076.

0O S3 BR1 2S|3]4 X

L3 Insp required for receraimendations for BR2 due to insufficient thread lengths on post base attachments majority are flush with the nuts &
have no washers aiso notcy was corrosion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 076.

0O S3 BR2 2S|3]4 X

L3 Insp required tor rzcommendations for BR2 due to insufficient thread lengths on post base attachments majority are flush with the nuts &
have no washers also noted was corrosion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 076.

0o S4 BR1 2S|3]4 X

L3 Insp required for recommendations for BR1 due to insufficient thread lengths on post base attachments majority are flush with the nuts &
have no washers also noted was corrosion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 076.

0o S4 BR2 2S|3]4 X
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L3 Insp required for recommendations for BR2 due to insufficient thread lengths on post base attachinents majority are flush with the nuts &
have no washers also noted was corrosion appearing on the base plates due to mortar pads cast above the hase # 061, 074, 075, 076.

O P4 J3 110]|3]3 X

Steel nosing joint in WS at E2 of Span 5.

CS3 rubber gland in the joint gap showing signs of moderate perishing also a small section of trie rubber gland has worked up above the road
surface over the pedestrian footway # 068 069,070. Rubber gland requires replacing.

O S5 BR1 2S|3]4 X

L3 Insp required for recommendations for BR1 due to insufficient thread lengthis on posi base attachments majority are flush with the nuts &
have no washers also noted was corrosion appearing on the base plates due to mioitar pads cast above the base # 061, 074, 075, 076.

0O S5 BR2 2S|3]4 X

L3 Insp required for recommendations for BR2 due to insufficient thread !enqihs on post base attachments majority are flush with the nuts &
have no washers also noted was corrosion appearing on the base plats dee to mortar pads cast above the base # 061, 074, 075, 076.

0O S6 BR1 2S\|2]4 X

L3 Insp required for recommendations for BR1 due to insufficient thread iengths on post base attachments majority are flush with the nuts &
have no washers also noted was corrosion appearing on the base piaies due to mortar pads cast above the base # 061, 074, 075, 076.

0O S6 BR2 2S\|2]4 X

L3 Insp required for recommendations for BR2 due to insuificient thread lengths on post base attachments majority are flush with the nuts &
have no washers also noted was corrosion appearing an the base plates due to mortar pads cast above the base # 061, 074, 075, 076.

0O A2 J1 14S|313 X

CS3 Steel plate has broken its anchor tab into 56 deck near centre dividing line causing the steel plate to slap at location #073. Broken anchor
tab requires re-welding.

0O P1 B1 43S (3 (4 X

CS4 B1 outer anchors have moderate 15 heavy corrosion with some loss of section to the nuts also rust flacking & pitting appearing on the
rocker & sole plate with moisture staining cvigent #010, 011. L3 Insp (17/12/2015) has recommendations yet to be undertaken. Due to the
complexity of the works required centact witn SMS Roadtek engineers should be considered for a possible budget & scope of works to be
undertaken.

0O P1 B4 43S |34 X

CS4 B4 outer anchors 'iave moderate to heavy corrosion with some loss of section to the nuts also rust flacking & pitting appearing on the
rocker & sole plate with moisture staining evident #010, 011. L3 Insp (17/12/2015) has recommendations yet to be undertaken. Due to the
complexity of the works iequired contact with SMS Roadtek engineers should be considered for a possible budget & scope of works to be
undertaken.

o) s2 | D1 20c|3]3 X

1

CS3 Some maderaie spalls with exposed rusty reo appearing under soffit of the finger joint at E2 of the deck in bays 2 & 4 #024,025. Rusty reo
requires treating.

Water main collar join has some moderate corrosion appearing #027. Service asset owner needs to be notified of issue.

0O P2 B1 43S |3]|4 X

Rocker Bearings located at E2 of S2 Girders. Refer to Sketch 003 (Bearing measurement?s between Rocker & Sole Plates)

CS4 B1 lower outer attachment bolt & nut has decayed away with moderate corrosion in the hinge pin & upper attachments also bearing
appears to have rotated to its tolerance limits, no signs of sever cracks at the bearing supports to the Headstock #015,016,017,018,019,020.
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B1 sit directly under the finger joint catch tray outlet a design recommendation has been suggested in tiie Pier joint to possible direct water &
debris away from the bearings #026.

L3 Insp (17/12/2015) has recommendations yet to be undertaken. Due to the complexity of the works required contact with SMS Roadtek
engineers should be considered for a possible budget & scope of works to be undertaken.

O P2 B4 43S |3 |4 X

Rocker Bearings located at E2 of S2 Girders. Refer to Sketch 003 (Bearing measureinent?s between Rocker & Sole Plates).

CS4 B4 lower outer attachment bolt & nut has heavy decayed with moderate corresion in the hinge pin & upper attachments, no signs of sever
cracks at the bearing supports to the Headstock #021,022,023.

B4 sit directly under the finger joint catch tray outlet a design recommendation has been suggested in the Pier joint to possible direct water &
debris away from the bearings #026.

L3 Insp (17/12/2015) has recommendations yet to be undertaken. Due to the complexity of the works required contact with SMS Roadtek
engineers should be considered for a possible budget & scope of works 0 b2 undertaken.

O P2 B1 40013 |3 X

Fixed Bearings located on top of Pier 2.

CS3 B1 has some moderate decay with loss of section to the lower attachment nut #031. L3 Insp (17/12/2015) has recommendations yet to be
undertaken. Contact with SMS Roadteck engineers for poszicle budgeting & scope of works to be undertaken should be considered.

Maintenance - B4 outside lower anchor showing signs of miinar piding, pitting requires treating.

ST S3 G2 228 |3|3 X

CS3 G2 protective coating starting to fail at E2 or the tension bar refer to #034,035,036. Tension bars require cleaning & treating.

ST S3 G3 228 3,3 X

CS3 G3 protective coating starting to fail al EZ of fhe tension bar refer to #034,035,036. Tension bars require cleaning & treating.

ST S3 G4 25)31]3 X

CS3 G4 protective coating starting to fai! 2t E2 of the tension bar refer to #034,035,036. Tension bars require cleaning & treating.

0O P3 B1 4003 )4 X

Fixed Bearings located on top of Pier 3.

CS4 B1 lower outer attactiment nut has decayed away with moderate corrosion in the hinge pin & upper attachments, no signs of sever cracks
at the bearing suipvorts tc thz Headstock #037. L3 Insp (17/12/2015) has recommendations yet to be undertaken. Due to the complexity of the
works required conlact with SMS Roadtek engineers should be considered for a possible budget & scope of works to be undertaken.

O F3 B4 400|134 X

Fixed Bearings located on top of Pier 3.

CS4 B4 lower inner attachment bolt & nut has decay with moderate corrosion also decay & corrosion in the upper attachments, no signs of
sever cracks at the bearing supports to the Headstock #040,041. L3 Insp (17/12/2015) has recommendations yet to be undertaken. Due to the
complexity of the works required contact with SMS Roadtek engineers should be considered for a possible budget & scope of works to be
undertaken.

ST S4 G4 2SS |33 X

CS3 G4 protective coating starting to fail at MS to E2 of the tension bar refer to #034,035,036. Tension bars require cleaning & treating.
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Sheet

Defective Components Report B2/3

4 Of 4
Structure Id 7799 Name
Inspection Date 09-MAY-2017  [pqpection Level 2 U] Level 30--1 Underwater [__J
Description of Defect Required
Component Location * Detailed Description e
2 % * Estimated Quantity

g = s &% | * "Other" action required )

E e T - e .g * Urgency of action (what, who, when, how) v E
% = E, gé g = | * Recommended Testing ’E :‘, 32 E
S 2 g 21 5| * Reference of Sketches and Photos (Roll/Exposuz: Nos e |2 S
2| S S | &2 |4[S A 12453
P4 B1 43S |3]|4 X

B1, B2, B3, B4 Rocker Bearings located on top of Pier 4. Refer to Sketch 004 (Bearing measuremeni?s hetwzen Rocker & Sole Plates)

CS4 B1 lower attachment nuts showing signs of decayed with moderate corrosion also decayed with moderate corrosion in the hinge pin, no
signs of sever cracks at the bearing supports to the Headstock #045. L3 Insp (17/12/2015) has reco:r.mendations yet to be undertaken. Due to
the complexity of the works required contact with SMS Roadtek engineers should be considered for a possible budget & scope of works to be
undertaken.

O P4 B4 43S |31]3 X

B1, B2, B3, B4 Rocker Bearings located on top of Pier 4. Refer to Sketch 004 (Bearing measurement?s between Rocker & Sole Plates)

CS3 B4 lower attachments showing signs of moderate corrosion also decay & corosicn in the upper attachments, no signs of sever cracks at
the bearing supports to the Headstock #046. L3 Insp (17/12/2015) has recommendations yet to be undertaken. Due to the complexity of the
works required contact with SMS Roadtek engineers should be considered for a possible budget & scope of works to be undertaken.

O P4 B5S 43S |3 |4 X

B5, B6, B7 & B8 Rocker Bearings located at E1 of S5 Girders. Refer to Skeaich Q5 (Bearing measurement?s between Rocker & Sole Plates)

CS4 B5 lower outer attachment bolt & nut has decayed away witl: imoderate corrosion in the hinge pins, also bearing appears to have rotated to
its tolerance limits #050,051. L3 Insp (17/12/2015) has recommensgz=tions yet to be undertaken. Due to the complexity of the works required
contact with SMS Roadtek engineers should be considered for a possib!e budget & scope of works to be undertaken.

O P4 B8 43S |3]|4 X

B5, B6, B7 & B8 Rocker Bearings located at E1 of S5 Girders. Refer to Sketch 005 (Bearing measurement?s between Rocker & Sole Plates).

CS4 B8 lower outer attachment bolt & nut has decayend away with moderate corrosion in the hinge pins, also bearing appears to have rotated to
its tolerance limits #055,056. L3 Insp (17/12/2015) has reccrmrnendations yet to be undertaken. Due to the complexity of the works required
contact with SMS Roadtek engineers should be: considered for a possible budget & scope of works to be undertaken.

o S5 D1 20c|3}z X
L

CS3 Some moderate spalls with exposed rnusiv rec

#024,025. Rusty reo requires treating.

C appearing under soffit of the finger joint at E2 of the deck in bays 1,2,3,4 & 5 refer to

Water main joiner has some moderate ccrrosion appearing #027. Service asset owner needs to be notified of issue.

Rest of the concrete deck is sound with ne signs of large spalls or sever cracks. It has been noted in the structures kerbs that the scupper
outlets have moderate rust appearing & require rust treatment.

0O P5 B1 438 |31]3 X

Rocker Bearings located at E2 nf S5 Girders. Refer to Sketch 006 (Bearing measurement?s between Rocker & Sole Plates)

CS3 B1, B2, B3, B4 prciective coating failing with signs of meduim corrsion appearing on rocker & sole plates #057. L3 Insp (17/12/2015) has
recommendations yel 1o bz rindertaken. Due to the complexity of the works required contact with SMS Roadtek engineers should be
considered for a possibie: bucget & scope of works to be undertaken.
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Standard Procedure Exceptions Report

Sheet

B2/4

1 Of1

Structure Id

7799

Crossing Name Barron River

Name
Alt. Name

Structure Type Bridge

Owner

Construction Type Girder/Beam

District

Construction Material Steel

LGA Id

MR DEPARTMENT OF MAIN R(

403 Far North

277 MAREEBA SHIRE COUNCII

Inspector| NR | Date 09-MAY-2017
Inspection Level 2 [ X1 Programmed [ X
| Sy ——— -
Level 3 {1 Exceptional [__} Underwater [__]
Road Section Start End TDist
Id Description S CwayS RPC Dist RPC Dist Start End
32A CAIRNS-MAREEBAC 1 C 5 0.000 5 0.257 12.535 12.792
Component Location Exception (X )
" - - Comments
- z 2 § % * Descriptiox of undefined component
S = Ols Bl |~ & * Photograph/skotch references
= ) - 2|8 S| o= 2 .
& = =5 = E g[8 J=E = * Reasons component not inspected
5 g' E‘ = ‘E § = g' E‘ a; E‘ E * Any other exceptions
S ] =
= < S z2 |&|535|Sq33| 8
(o) A1 F 59C |3 X Compaonent is buried #005.
(o) P1 F 59C |3 X Component is buried #030
(@] P2 F 59C |3 X Caomponent is buried #032.
(@] P4 F 59C |3 X Component is buried.
(o) P5 F 59C |3 X Component is buried.
(o) A2 F 59C |3 X Component is buried.
(
Il
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Sheet
Level 2 Inspection Report - Photos & Sketches Record | B2/6 1 of 20
Structure Id 7799 Name
Crossing Name Barron River Alt. Name
Structure Type Bridge Owner MR DEPARTMENT OF MAIN R
Construction Type Girder/Beam District 403  Far North
Construction Material Steel LGA Id 277 MAREEBA SHIRECOUNC]
Inspector | NR | Date 09-MAY-2017
. ™~ V3
Inspection Level 2 (x] Programmed £x3J
= . - , -
Level 3 L__, Exceptional L] Underwater L__J
Road Section Start End TDist
Id Description S Cway S RPC Dist RPC Dist Start End
32A CAIRNS-MAREEBAC 1 C 5 0.000 5 0.257 12.535 12.792
Nocstion Description
= * Deck Surface (fui! width and alignment)
2 E * Side View (“raterway, spans, piers, etc)
. é - s * Undersidr: {Geck and pier construction)
Flll;/Exgos.ure Sketch No 2 E E' * Deficient Comporent and Major Defects
umber = &) 8 * TUndefiaed Jllements Id
[ ——————————————————————————————————— e ————————————————————————————

001 (0] A1 B1 B1 full view 562203
002 e} A1 B1 B1 Leaching stains on hinge 562204
003 (o) A1 B4 [34 Minor pitting on rocker & sole plate 562205
004 (e} A1 B4 B4 Minor pitting on rocker & sole plate 562206
005 (0] A1 A Full view of A1 Abutment 562210
006 (@) A1 A Scour in front of A1 Abutment 562211
007 (o} S <1 Rust scupper outlet 562212
008 (o) 31 D Underside of S1 E2 to E1 562213
009 (@] P1 B1 Pier 1 B1to B4 562214
010 O P1 B1 Pier 1 B1 Span 2 G1 at E1 562216
011 0 P1 B4 Pier 1 B4 Span 2 G4 at E1 562217
012 0 S2 G4 Span 2 G4 outer face E1 562218
013 (@] S2 G3 Span 2 G3 E2 to E1 spot rust 562219
014 0 S2 G4 Spot rust on Span 2 G3 & G4 & unused gantry frame 562221
015 (o} P2 B1 Pier 2 B1 Span 2 G1 E2 corrosion at top attachments 562222
016 (o] P2 B1 Pier 2 B1 Span 2 G1 E2 corrosion on top attachments 562225
017 0 P2 B1 Pier 2 B1 Span 2 G1 E2 corrosion on hinge bolt 562226
018 (@] P2 B1 Pier 2 B1 Span 2 G1 E2 corrosion on rocker & sole plate 562227
019 0 P2 B1 Pier 2 B1 Span 2 G1 E2 corrosion on top attachments & hil 562228

Paae Number: 75 of 187



Level 2 Inspection Report - Photos & Sketches Record | B2/6

Sheet

2 Oof 29

Structure Id

7799

Inspection Date 09-MAY-2017

Inspection Level 2{ X

Name

Level 3{__} Underwater [__]

Raration Description
- * Deck Surface (full width and alignment)
2 E * Side View (waterway, spans, piers, etc)
Film/Exposare Sketch No E = §- : Unde.rside (deck and pier cons.truction‘; \
Number : 2 g g Deficient Component and Major Defectx
= () (&) * Undefined Elements Id
020 0 P2 B1 Pier 2 B1 Span 2 G1 E2 corrosion or. tap attachments & ro 562229
021 (e} P2 B4 Pier 2 B4 Span 2 G4 E2 corrosior: o hinge tolt 562231
022 (o] P2 B4 Pier 2 B4 Span 2 G4 E2 corrosion on lower attachment 562232
023 (o] P2 B4 Pier 2 B4 Span 2 G4 E2 corrosion on lower attachment bol] 562234
024 (o] S2 D1 Spalls in deck arounid soffit of the finger joint 561664
025 (o) S2 D1 Spalls in deck @round softit of the finger joint 561666
026 (e} P1 J3 Water dischzrae over Pier 2 B4 Span 2 G4 from figure joinl] 562239
027 e} S2 D1 Water main joiner rusty 561667
028 (0] P2 B2 Pier 2 82 Span 2 G2 E2 562241
029 (e} P2 B3 Pier 2 B3 Span 2 G3 E2 562243
030 O | P1 |PW _ iPier i Span2side 562245
031 0 P2 B1 #ier 2 B1 on top of Pier 2 decay on lower attachment 562246
032 (0] P3 | FW Pier 3 to A2 Side 2 562247
033 (o] S2 ¥ Small spalls in bay 4 at E1 562249
034 ST S3 G4 Protective coating failing on tension bars 561682
035 T S5 G4 Protective coating failing on tension bars 561683
036 ST S3 G4 Protective coating failing on tension bars 561684
037 0O P3 B1 B1 on top of Pier 3 decay on lower attachment 562250
038 0 P3 B3 B3 on top of Pier 3 corrosion of flanges 562251
039 (o] P3 B3 B3 on top of Pier 3 corrosion of flange 562252
040 (o] P3 B4 B4 on top of Pier 3 corrosion on attachements 562253
041 (o] P3 B4 B4 on top of Pier 3 corrosion on attachements 562254
042 0 S3 G2 Span 3 G2 E2 some spot rust & minor pitting untreated 562255
043 (@] S3 G2 Span 3 G2 E2 some spot rust & minor pitting untreated 562256
044 0 S3 G2 Span 3 G2 E2 some areas of spot rust treated & untreated 562257
045 (o] P4 B1 B1 on top of Pier 4 corrosion & decay on attachements 562258
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Level 2 Inspection Report - Photos & Sketches Record | B2/6

Sheet

3 of 29

Structure Id
Inspection Date 09-MAY-2017

7799

Name

Inspection Level 2f X]  Level 3__] Underwater [__]

Raration Description
- * Deck Surface (full width and alignment)
2 E * Side View (waterway, spans, piers, etc)
Film/Exposare Sketch No E = §- : Unde.rside (deck and pier cons.truction‘; \
Number : 2 g g Deficient Component and Major Defectx
= () (&) * Undefined Elements Id
046 O P4 B4 B4 on top of Pier 4 corrosion & decay cn attaciiements 562259
047 (e} P4 B3 B3 to B1 on top of Pier 4 Span 4 siae. 562260
048 (o) P4 B4 B4 on top of Pier 4. 562261
049 (o] P4 B3 B3 to B1 on top of Pier 4 Span 5 side. 562262
050 0 P4 B1 Pier 4 B1 Span 5 G E1 decay around hinge bolt & possibl 562264
051 (o) P4 B1 Pier 4 B1 Span 5 G1 E1 decay around hinge bolt & possibl 562265
052 (e} P4 B2 Pier 4 B2 Span 5 G2 E1 possible over rotated. 562764
053 o) P4 B3 Pier 4 B3 Sven 5 G3 E1 possible over rotated. 562765
054 (o] P1 B3 Pier 4 83 Span 5 G3 E1 possible over rotated. 562769
055 0 P4 B4 FPier 4 B4 Span 5 G4 E1 decay around hinge bolt & lower a 562770
056 (@] P4 B4 Oier 4 B4 Span 5 G4 E1 decay around hinge bolt & lowera] 562771
057 0 P5 B4 ier 5 B4 Span 5 G4 E2 loss of protective coating 562772
058 O | AP1 AF AP1 AP with chainage 562773
059 O |APi AF Top of A1 Joint & end of AP1 AP 562774
060 O ; AP1 AP Top of A1 Joint & end of AP1 AP 562776
061 0 S WS Top of Structure S1 to S6 562778
062 (¢ S1 WS Showing general abrasion & minor cracks in WS, applicabl] 562783
063 0O P1 J2 Rubber gland over the pedestrian footway 561521
064 0 P1 J2 Rubber gland showing signs of perishing 561522
065 (o] P1 J2 Rubber gland showing signs of perishing 561525
066 o) P1 J3 Top of Pier 1 J3 finger joint 562786
067 0 P4 J2 Top of Pier 4 J2 finger joint 562787
068 (o] P4 J3 Rubber gland perishing in the joint gap 561541
069 (@] P4 J3 Rubber gland above WS 561542
070 0 P4 J3 Rubber gland perishing in the joint gap 561544
071 o |AP2 AP AP2 AP with chainage 562788
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Level 2 Inspection Report - Photos & Sketches Record | B2/6

Sheet

4 Of 29

Structure Id 7799

Name

Inspection Date 09-MAY-2017

Inspection Level 2l X]  Level 3[__1 Underwater [__]

Raration Description
- * Deck Surface (full width and alignment)
2 E * Side View (waterway, spans, piers, etc)
Fi é ~ s * Underside (deck and pier construction}
xposure Sketch No z E E’ * Deficient Component and Major Defects
S = L) (&) * TUndefined Elements Id
072 O | AP1 GR1 AP1 GR1 impact damage 561500
073 (e} A2 J1 Steel cover plate slaping under lead 561554
074 (o] S3 BR1 S3 BR1 Post cast below MP & tu!sh anchor nuts, applicably 562790
075 (0] S3 BR1 S3 BR1 Post cast below MP & fulsh anchor nuts, applicabl] 562793
076 (o] S3 BR1 S3 BR1 Post cast bclow MP & fulsh anchor nuts, applicably 562795
Sketch 001 (o] A1 B Sketch 001 to CQ7 Bearing rneasurement?s between Rockj 562193
Sketch 008 to 016 (0] P1 J3 Sketch 008 tc 416 Finger joint gaps 563229
Structure Id 7799 Name
09-MAY-2017 =5 -

Inspection Date

Inspection Level 20X1 Level 3 [__1 Underwater{__

Pictures

** All images printed for this report.

Id 561500 Date PQ-MAY-201 7

Film / Exposure Number Sketch No

P2 | |

Description

}AP1 GR1 impact damage

Mod Category Number Comp Code Coimp Ne

il I

[

| S
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Level 2 Inspection Report - Photos & Sketches Record

Sheet

B2/6

5 of 29

Structure Id 7799 Name

Inspection Date 09-MAY-2017

Inspection Level 2{ X} Level 3 [__] Underwater{ ]

** All images printed for this report.

Pictures
Id 561521 Date PQ-MAY-201 7
Film / Exposure Number Sketch No
e | |
Description

|Rubber gland over the pedestrian footway

Mod Category Number Comp Code Comp No

IS | I N

L

1d 561522, Date PS-MAY—201 7
Film / Exposure Number Sketch No
64
i | |
Description
|Rubber gland showing signs of perishing

Mod Category Number Comp Code Comp No

G| I I

Id 561525 Date PS—MAY—201 7

Film / Exposure Number Sketch No

es NG

Description
|Rubber gland showing signs of perishing

Mod  Category Number Comp Cede Comp No
I | I T
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Sheet

Level 2 Inspection Report - Photos & Sketches Record | B2/6 % of 2
Structure Id 7799 Name
Inspection Date 09-MAY-2017 Inspection Level 2[xX] Level 3 [__] Underwater{ ]

** All images printed for this report.

Pictures

1d Date PS—MAY-2017 |
Film / Exposure Number Sketch No

68
i | |
Description

|Rubber gland perishing in the joint gap

Mod Category Number Comp Code Comp No

| I |

.
Film / Exposure Number
|069

Description

|Rubber gland above WS

Date PQ-MAY-ZO 17

Sketch No

Mod Category Number Comp Code Comp No

IS | I

i ——— R T TR T R

o

Film / Exposure Number Sketch No
|070

Description
|Rubber gland perishing in the joint gap

Date PS—MAY—2017

Mod  Category Number Comp Ceode
I

Comp No
h

T~

JI
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Level 2 Inspection Report - Photos & Sketches Record

Sheet

B2/6

7 of 29

Structure Id 7799 Name

Inspection Date 09-MAY-2017

Inspection Level 2l X] Level 3 [__] Underwater[ i

** All images printed for this report.

Pictures
Id 561554 Date PQ-MAY—201 7 |
Film / Exposure Number Sketch No
73
i | | |
Description

ISteeI cover plate slaping under load |

Mod Category Number Comp Code Comp No

IS | N N

1d Date PQ-MAY-2017 |
Film / Exposure Number Sketch No
P | | |

Description
|Protective coating failing on tension bars |

Mod Category Number Comp Code Comp No

|

Id 561683 Date PQ—MAY—2017 N |

Film / Exposure Number Sketch No

P | | |

Description 2]
|Protective coating failing on tension bars |

Mod  Category Number Comp Cede Comp No
IS | R |
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Level 2 Inspection Report - Photos & Sketches Record | B2/6 S of 2

Structure Id 7799 Name
Inspection Date 09-MAY-2017

Inspection Level 2l X] Level 3 [__] Underwater[ i

Pictures ** All images printed for this report.
Id 561684 Date P9-MAY-201 7 |
Film / Exposure Number Sketch No
36
P | | |
Description

|Protective coating failing on tension bars l

Mod Category Number Comp Code Comp No
I I I

Id 56219 Date PQ-MAY-201 7 |

Film / Exposure Number Sketch No

ISketch 001 ‘ | ‘
Description

ISketch 001 to 007 Bearing measurement?s between Rocker &
Sole Plates

Mod Category Number Comp Code Comp No
eJlA s
1d Date P9-MAY-2017

Film / Exposure Number Sketch No

P! | |

Description
|B1 full view

Mod Category Number Comp Code Corup No
I I

Id 56220?| Date P9-MAY-201 7

Film / Exposure Number Sketch No
ez iy
Description

|B1 Leaching s@ins on hinge

Mod Category Number Comp Code Comp No
I S |
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Sheet

B2/6

9 of 29

Structure Id 7799 Name

Inspection Date 09-MAY-2017

Inspection Level 2l X] Level 3 [__] Underwater[ i

** All images printed for this report.

Pictures
1d Date |09-MAY-201 7 |
Film / Exposure Number Sketch No
03
i | | |
Description

|B4 Minor pitting on rocker & sole plate |

Mod Category Number Comp Code Comp No

IS | I L

Id m Date |09-MAY-2017 |

Film / Exposure Number Sketch No

e | | |

Description

|B4 Minor pitting on rocker & sole plate |

Mod Category Number Comp Code Comp No

IS | L

1d 562210 Date PQ—MAY—2017 N |

Film / Exposure Number Sketch No

Pes NG |

Description

|Fu|l view of A1 Abutment |

Mod  Category Number Comp Cede Comp No
AT e A
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Sheet

B2/6

10 of 29

Structure Id 7799 Name

Inspection Date 09-MAY-2017 Inspection Level 2{ X

Level 3 [__1 Underwater{ ]

** All images printed for this report.

Pictures
Id 562211 Date PQ-MAY-201 7 |
Film / Exposure Number Sketch No
06
i | | |
Description

IScour in front of A1 Abutment |

Mod Category Number Comp Code Comp No

IS | I N

1d 562212

Film / Exposure Number Sketch No

P | | |

Description
|Rust scupper outlet |

Date PQ-MAY—201 7 |

Mod Category Number Comp Code Comp No

s JET et

Date PQ-MAY-2017 N |

Id 562213

Film / Exposure Number Sketch No

Pee NG |

Description
|Underside of S1E2to E1 |
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Structure Id 7799 Name

Inspection Date 09-MAY-2017

Inspection Level 2l X] Level 3 [__] Underwater[ i

** All images printed for this report.

Pictures
Id 562214 Date PQ-MAY—201 7 |
Film / Exposure Number Sketch No
09
i | | |
Description

|Pier 1B1toB4 |

Mod Category Number Comp Code Comp No
IS L

Id 562216 Date PQ-MAY—2017 |

Film / Exposure Number Sketch No

P | | |

Description

|Pier 1B1Span2 G1atE1 |

Mod Category Number Comp Code Comp No

G| I L

Id 56221 Date PQ—MAY—2017 N |

Film / Exposure Number Sketch Ne

il NG |

Description 2]

|Pier 1B4 Span2 G4 atE1 |

Mod Category Number Comp(

ode
G|

C nmp No
h
I
I
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Sheet
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Structure Id 7799 Name

Inspection Date 09-MAY-2017

Inspection Level 2{ X} Level 3 [__] Underwater{ ]

=

** All images printed for this report.

Pictures
Id 562218 Date PQ-MAY-201 7 |
Film / Exposure Number Sketch No
12
i | | |
Description

ISpan 2 G4 outer face E1 |

Mod Category Number Comp Code Comp No

eJes Jr2 Jjbe Jp |

Id 562219 Date PQ—MAY—2017 |

Film / Exposure Number Sketch No

P | | |

Description

ISpan 2 G3 E2 to E1 spot rust |

Mod Category Number Comp Code Comp No

s Jz e e

Id 562221 Date PQ—MAY—2017 N |

Film / Exposure Number Sketch No

P NG |

Description 2]
|Spot rust on Span 2 G3 & G4 & unused gantry frame |

Mod Category Number Comp Coge C nmp No

S| I | R |
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Sheet
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Structure Id 7799 Name

Inspection Date 09-MAY-2017

Inspection Level 2{ X} Level 3 [__] Underwater{ ]

=

** All images printed for this report.

Pictures
Id 562222 Date PQ-MAY-201 7
Film / Exposure Number Sketch No
e | |
Description

|Pier 2 B1 Span 2 G1 E2 corrosion at top attachments

Mod Category Number Comp Code Comp No

IS N L

1d Date |09-MAY-2017
Film / Exposure Number Sketch No
e | |

Description
|Pier 2 B1 Span 2 G1 E2 corrosion on top attachments

Mod Category Number Comp Code Comp No

G| L

Id 562226 Date PQ—MAY—2017 N
Film / Exposure Number Sketch Ne
il | |
Description

|Pier 2 B1 Span 2 G1 E2 corrosion on hinge boit

Mod Category Number Comp( oge C nmp No

S| I I |
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Sheet

B2/6
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Structure Id 7799 Name

Inspection Date 09-MAY-2017

Inspection Level 2l X] Level 3 [__] Underwater[ i

** All images printed for this report.

Pictures
Id 56222 Date P9-MAY-201 7 |
Film / Exposure Number Sketch No
18
P | | |
Description

|Pier 2 B1 Span 2 G1 E2 corrosion on rocker & sole plate l

Mod Category Number Comp Code Comp No
I I L

Id 562228 Date P9-MAY-201 7 |

Film / Exposure Number Sketch No

e | | |

Description
|Pier 2 B1 Span 2 G1 E2 corrosion on top attachments & hinge boltl

Mod Category Number Comp Code Comp No

G| L

1d 562229 Date PQ-MAY-2017 N |

Film / Exposure Number Sketch Ne
20
i G |
Description 2]
tier 2 B1 Span 2 G1 E2 corrosion on top attachments & rocker &
ole plate =~

Mod Category Number Comp Coce Comp No

S| I |
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Sheet

B2/6

15 or 29

Structure Id 7799 Name

Inspection Date 09-MAY-2017

Inspection Level 2{ X} Level 3 [__] Underwater{ ]

=

** All images printed for this report.

Pictures
Id 562231 Date PQ-MAY—201 7
Film / Exposure Number Sketch No
P | |
Description

|Pier 2 B4 Span 2 G4 E2 corrosion on hinge bolt

Mod Category Number Comp Code Comp No

IS L

Id 562232 Date PQ-MAY-201 7
Film / Exposure Number Sketch No
Pz | |

Description
|Pier 2 B4 Span 2 G4 E2 corrosion on lower attachment

Mod Category Number Comp Code Comp No

IS | L

Id 562234 Date PQ—MAY-2017 N
Film / Exposure Number Sketch Ne
Pz | |
Description 2]
|Pier 2 B4 Span 2 G4 E2 corrosion on low#! attachment bolt

Mod Category Number Comp( ode C nmp No

S| I I |
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Sheet
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Structure Id 7799 Name

Inspection Date 09-MAY-2017 Inspection Level 2{ X

Level 3 [__1 Underwater{ ]

** All images printed for this report.

Pictures
Id 562239 Date PQ-MAY-201 7 |
Film / Exposure Number Sketch No
26
i | | |
Description

[Water discharge over Pier 2 B4 Span 2 G4 from figure joint |

Mod Category Number Comp Code Comp No

IS | O N

Id 562241

Film / Exposure Number Sketch No

Pz | | |

Description

|Pier 2B2Span2 G2 E2 |

Date PQ-MAY-201 7 |

Mod Category Number Comp Code Comp No

G| I L

Date PQ-MAY-2017 N |

d 562243
Sketch No

Film / Exposure Number N\

P | | |

Description

|Pier 2 B3 Span2 G3 E2 |

Mod Category Number Comp Coge Comp No

O F L2 7 I°?
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Structure Id 7799 Name
Inspection Date 09-MAY-2017 Inspection Level 2[ X} Level 3 [__] Underwater{ ]

Pictures ** All images printed for this report.
1d Date |09-MAY-2017

Film / Exposure Number Sketch No

P | |

Description

|Pier 1 Span 2 side

Mod Category Number Comp Code Comp No
I I |

1d m Date P9—MAY-2017
Film / Exposure Number Sketch No
P! | |

Description
|Pier 2 B1 on top of Pier 2 decay on lower attachment

Mod Category Number Comp Code Comp No

G| L

Id 56224 Date PQ—MAY—2017 N

Film / Exposure Number Sketch No

P2 NG

Description

|Pier 3 to A2 Side 2

Mod Category Number Comp Coge Comp No

EHEaER
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Structure Id 7799 Name

Inspection Date 09-MAY-2017

Inspection Level 2{ X} Level 3 [__] Underwater{ ]

=

** All images printed for this report.

Pictures
Id 562249 Date PQ-MAY—201 7 |
Film / Exposure Number Sketch No
33
P | | |
Description

ISmaII spalls in bay 4 at E1 l

Mod Category Number Comp Code Comp No

IS I L

Id 562250 Date PQ-MAY-201 7 |

Film / Exposure Number Sketch No

P | | |

Description
|B1 on top of Pier 3 decay on lower attachment l

Mod Category Number Comp Code Comp No

G| I L

Id 562251 Date PS—MAY-2017 N |

Film / Exposure Number Sketch No

P8 | | |

Description 2]
|B3 on top of Pier 3 corrosion of flanges l

Mod Category Number Comp( oge C omp No

S| I | |
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Level 2 Inspection Report - Photos & Sketches Record

Sheet

B2/6

19 ofr 29

Structure Id 7799 Name

Inspection Date 09-MAY-2017

Inspection Level 2{ X} Level 3 [__] Underwater{ ]

=

** All images printed for this report.

Pictures
Id 562252 Date P9-MAY-201 7
Film / Exposure Number Sketch No
P | |
Description

|BS on top of Pier 3 corrosion of flange

Mod Category Number Comp Code Comp No

IS I L

Id 56225 Date PQ-MAY-201 7
Film / Exposure Number Sketch No
P | |

Description
|B4 on top of Pier 3 corrosion on attachements

Mod Category Number Comp Code Comp No

IS | L

Id 562254 Date PQ—MAY-2017 N
Film / Exposure Number Sketch Ne
P! | |
Description 2]
|B4 on top of Pier 3 corrosion on attacherments;

Mod Category Number Comp( oge C nmp No

S| I I | R
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Level 2 Inspection Report - Photos & Sketches Record

Sheet

B2/6

20 of 29

Structure Id 7799 Name

Inspection Date 09-MAY-2017

Inspection Level 2l X] Level 3 [__] Underwater[ i

** All images printed for this report.

Pictures
1d Date |09-MAY-201 7 |
Film / Exposure Number Sketch No
42
P | | |
Description

ISpan 3 G2 E2 some spot rust & minor pitting untreated |

Mod Category Number Comp Code Comp No

IS N N

Id m Date |09-MAY-2017 |

Film / Exposure Number Sketch No

pe | | |

Description
ISpan 3 G2 E2 some spot rust & minor pitting untreated |

Mod Category Number Comp Code Comp No

s Je e 2]

Film / Exposure Number Sketch No

P NG |

Description 2]
ISpan 3 G2 E2 some areas of spot rust ireatec & untreated |

Mod  Category Number Comp Cede Comp No
G | I |
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Level 2 Inspection Report - Photos & Sketches Record

Sheet

B2/6

21 of 29

Structure Id 7799 Name

Inspection Date 09-MAY-2017

Inspection Level 2{ X} Level 3 [__] Underwater{ ]

=

** All images printed for this report.

Pictures
Id 562258 Date PQ-MAY—201 7
Film / Exposure Number Sketch No
pes | |
Description

|B1 on top of Pier 4 corrosion & decay on attachements

Mod Category Number Comp Code Comp No

IS L L

Id 562259 Date PQ-MAY-201 7
Film / Exposure Number Sketch No
pee | |

Description
|B4 on top of Pier 4 corrosion & decay on attachements

Mod Category Number Comp Code Comp No

IS | L

Id 562260 Date PQ—MAY-2017 N
Film / Exposure Number Sketch Ne
il | |
Description

|B3 to B1 on top of Pier 4 Span 4 side.

Mod Category Number Comp( ode C nmp No

S| I I | |
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Level 2 Inspection Report - Photos & Sketches Record

Sheet

B2/6

22 Oof 29

Structure Id 7799 Name

Inspection Date 09-MAY-2017 Inspection Level 2{ X ]

Level 3 [__1 Underwater{ ]

** All images printed for this report.

Pictures
Id 562261 Date P9-MAY—201 7
Film / Exposure Number Sketch No
pee | |
Description
|B4 on top of Pier 4.

Mod Category Number Comp Code Comp No
I I | L

.
Film / Exposure Number
pes | |

Description

|BS to B1 on top of Pier 4 Span 5 side.

Date |09-MAY-2017

Sketch No

Mod Category Number Comp Code Comp No

IS | L

Date PQ-MAY-2017 N

Id 562264

Film / Exposure Number

P | |

Description 2]
Pier 4 B1 Span 5 G1 E1 decay around hirige bolt & possible over
rotated.

Sketch No

Mod Category Number Comp Coce Comp No

S| I |
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Level 2 Inspection Report - Photos & Sketches Record

Sheet

B2/6

23 of 29

Structure Id 7799 Name

Inspection Date 09-MAY-2017

Inspection Level 2l X] Level 3 [__] Underwater[ i

** All images printed for this report.

Pictures
1d Date |09-MAY-201 7 |
Film / Exposure Number Sketch No
51
P | | |
Description

Pier 4 B1 Span 5 G1 E1 decay around hinge bolt & possible over
rotated.

Mod Category Number Comp Code Comp No

I | I | L

Id 562764 Date PQ—MAY—201 7 |

Film / Exposure Number Sketch No

P2 | | |

Description

|Pier 4 B2 Span 5 G2 E1 possible over rotated. |

Mod Category Number Comp Code Comp No

IS | L

Id 562765 Date PQ—MAY—2017 N |

Film / Exposure Number Sketch No

P2 | | |

Description

|Pier 4 B3 Span 5 G3 E1 possible over rotated. |

Mod  Category Number Comp Cede Comp No
G |

Paae Number: 97 of 187




Sheet

Level 2 Inspection Report - Photos & Sketches Record | B2/6 2 of 20
Structure Id 7799 Name

Inspection Date 09-MAY-2017 Inspection Level 2l X1 Level 3 [__] Underwater[ "]

Pictures ** All images printed for this report.
1d Date |09-MAY-2017 |

Film / Exposure Number Sketch No

54
P || |
Description

|Pier 4 B3 Span 5 G3 E1 possible over rotated. |

Mod Category Number Comp Code Comp No

IS I

L3

Id 562770

Film / Exposure Number

Date PQ-MAY-201 7 |

Sketch No

|055

Description

missing

Pier 4 B4 Span 5 G4 E1 decay around hinge bolt & lower anchor

Mod Category Number Comp Code Comp No

IS | |

B ||4

Id 562771

Film / Exposure Number

Date PQ-MAY-2017 N |

Sketch No

|056

Description

missing

Pier 4 B4 Span 5 G4 E1 decay around hirige bolt & lower anchor

Mod Category Number Comp Code Comp No

G| L |G
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Level 2 Inspection Report - Photos & Sketches Record

Sheet

B2/6

25 of 29

Structure Id 7799 Name

Inspection Date 09-MAY-2017

Inspection Level 2l X] Level 3 [__] Underwater[ i

** All images printed for this report.

Pictures
Id 562772 Date PQ-MAY—201 7 |
Film / Exposure Number Sketch No
57
P | | |
Description

|Pier 5 B4 Span 5 G4 E2 loss of protective coating l

Mod Category Number Comp Code Comp No
I I |

Id 56277 Date P9-MAY-201 7 |

Film / Exposure Number Sketch No

e | | |

Description

|AP1 AP with chainage l

Mod Category Number Comp Code Comp No

G| I I

1d 562774 Date PQ—MAY-2017 N |

Film / Exposure Number Sketch No

Pes | | |

Description 2]
ITop of A1 Joint & end of AP1 AP l

Mod Category Number Comp Coge Comp No
—=
Vi
i

I I |
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Level 2 Inspection Report - Photos & Sketches Record

Sheet

B2/6

26 of 29

Structure Id 7799 Name

Inspection Date 09-MAY-2017

Inspection Level 2l X] Level 3 [__] Underwater[ i

** All images printed for this report.

Pictures
Id 562776 Date PQ-MAY-201 7 |
Film / Exposure Number Sketch No
60
i | | |
Description

lTop of A1 Joint & end of AP1 AP |

Mod Category Number Comp Code Comp No

IS I N

Id 562778 Date PQ—MAY—201 7 |

Film / Exposure Number Sketch No

! | | |

Description

ITop of Structure S1to S6 |

Mod Category Number Comp Code Comp No

IS | I

Id 562783 Date PQ—MAY—2017 N |

Film / Exposure Number Sketch No

Pe2 NG |

Description 2]
IShowing general abrasion & minor cracks in WS, applicable
throughout all spans

Mod Category Number Comp Code Comp No

s JL b |
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Sheet

Level 2 Inspection Report - Photos & Sketches Record | B2/6 2 of 2

Structure Id 7799 Name
Inspection Date 09-MAY-2017

Inspection Level 2l X] Level 3 [__] Underwater[ i

** All images printed for this report.

Pictures
Id 562786 Date PQ-MAY—201 7
Film / Exposure Number Sketch No
pee | |
Description

lTop of Pier 1 J3 finger joint

Mod Category Number Comp Code Comp No

IS | O N

Id 56278 Date PQ-MAY—201 7
Film / Exposure Number Sketch No
e | |

Description

I‘I‘op of Pier 4 J2 finger joint

Mod Category Number Comp Code Comp No

IS | I

1d 562788 Date PS—MAY—2017 N

Film / Exposure Number Sketch No

il NG

Description

}APZ AP with chainage

Mod  Category Number Comp Cede Comp No
G | N T
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Level 2 Inspection Report - Photos & Sketches Record

Sheet

B2/6

28 Oof 29

Structure Id 7799 Name

Inspection Date 09-MAY-2017

Inspection Level 2l X] Level 3 [__] Underwater[ i

** All images printed for this report.

Pictures
Id 562790 Date PQ-MAY—201 7
Film / Exposure Number Sketch No
P | |
Description

IS3 BR1 Post cast below MP & fulsh anchor nuts, applicable
throughout all spans.

Mod Category Number Comp Code Comp No

IS | L [

Id 56279 Date PQ-MAY-201 7

Film / Exposure Number Sketch No

e | |

Description
IS3 BR1 Post cast below MP & fulsh anchor nuts, applicable
throughout all spans.

Mod Category Number Comp Code Comp No

IS | I L |

Id 56279 Date PQ-MAY-2017 N

Film / Exposure Number Sketch No

pre NG

Description 2]
IS3 BR1 Post cast below MP & fulsh anchoi nuts, applicable
throughout all spans.

Mod Category Number Comp Code Comp No

el JLe e gt

Id 563229 Date PQ-MAY-2017 |
LN\ N

Film / Exposure Number Sketch No
ISketch 008 to 016 ‘ | ‘

Description
ISketch 008 to 016 Finger joint gaps l

Mod Category Number Comp Code Comp No
I | | | |
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Level 2 Inspection Report - Photos & Sketches Record

Sheet

B2/6

29 of 29

Structure Id 7799 Name

Inspection Date 09-MAY-2017  p,, 0 ction Level 20%]

Level 3 [__1 Underwater{ ]

** All images printed for this report.

Pictures

: o | |
Film / Exposure Number Sketch No
P | | |
Description

ISpaIIs in deck around soffit of the finger joint |

Mod Category Number Comp Code Comp No

IS N L

1d 561666 Date | |
Film / Exposure Number Sketch No
P | | |
Description

ISpaIIs in deck around soffit of the finger joint |

Mod Category Number Comp Code Comp No

s Je e et

s B E—

Film / Exposure Number Sketch No

P | | |

Description
[Water main joiner rusty |

Mod  Category Number Comp Ceode
I A
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Sheet

Structure Scour Soundings Report B2/7 1 or 3
Structure Id 7799 Name
Crossing Name Barron River Alt. Name
Structure Type Bl‘idge Owner MR DEPARTMENT OF MAINR
Construction Type Girder/Beam District 403  Far North
Construction Material Steel LGA Id 277 MAREEBA SHIRZ ‘-OI:NC]
Inspector | NR | Date 09-MAY-17
Inspection Level 2 {_X] Programmed {__} Partial Iaspection [
Level3 ("1 Exceptional [__1 U'ndexwater [ "]
Road Section Start End TDist
Id Description S CwayS RPC Dist RPC Dist Start End
32A CAIRNS-MAREEBAC 1 C 5 0.000 5 0.257 12.535 12.792
Sounding Permanent Sounding Depth (m) Comments
Location Reference
Feature
Stream Bed -
Top of 3 % e
5 kerb, g A
§ z deck or & 2 - = e S|« First Scour Survey: 17-MAR-2008
= s = = =
'L.é §' "g ° concre:e 3 = £ E = 2 = -E .g Last Stream Bed Rehab:
arape v B
§ & S 3 Lt § E = |2 5 E 5 8 S Previous Scour Survey: 09-MAY-2017
S1 |E1| U |Top Of Ker| 18] 4.2 43| 25 0.1‘ 3
1st location possible incorrect, previous & current have minimal change.
0 | s1 |ms|u |Top OfKer, 8.0] 8.2 82[ 02( 0012
O | S1 |E2]| U |Top Of Ker 12.7[13.0 131 041012
O S2 |E1| U |Top Of Ker 12.71 14.0 14.0 1_.3 00| 2 Local scour against 1st, previous & current no change.
O | S2 |MS| U |Top Of Ker 15.5|14.7 14.9; 0.6| 0.2 2
Local scour against 1st, previous & current have minimz: change.
O | S2 |E2| U |Top Of Ker| 17.2] 20.7| 20.2 20.5] 0.2 0.3] 2
Depth (metres)
Sounding Locations CS1 CS2 CS3 CsS4
Group Location (Abbreviaticisy (Describe Other (O) = = 5 =
in comments) £ s 8 s = 2 g 2
1) 2 & 2 86 2 ) 2
EE|FE| EE|TE]|EE|ITE|ESE| RS
2128 28|288|28|288|25|8¢8
OC2| 22| C2|2=2|O=R|a=2|0=2| o=
0.2 0.5 0.5 2.0
Span End1 (E1), Midspan (MS), End 2 (E2), Other (O) <0.2 | <0.5 to to to to >1.0 | >4.0
049 | 199 | 1.0 4.0
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Sheet
Structure Scour Soundings Report B2/7 2 of 3
Structure Id 7799 Name
Survey Date 09-MAY-17 Inspection Level 2 { X 1 Level 30 ___1 Underwater [ __|
Sounding Permanent Sounding Depth (m) Comments
Location Reference
Feature
Stream Bed =
Top of 8 5-; ,n_
E kerb, £ s |& g
E g deck or 5; 2 - & e 5|« First Scour Survey: 17.MAR-2008
= = = = =
E‘é = o siizms s |g g _ g1z .'E Last Stream Bed Rehab:
S e 2 | = | parapet = Z 2 15| = 4 s |51 & . )
= (&) = | & = = = 2| © = U lol o Previous Scour Survey: 09-MAY-2017
O | S3 [E1| U [TopOfKer] 17.2] 20.7] 20.4] [20.6] 01] 02| 2 &
(0] S3 |MS| U |Top Of Ker| 17.2] 21.0| 21.4 2121 0.2] 02| 2 N
(0] S3 |E2| U |Top Of Ker| 17.2] 20.0{ 20.7 2111 1.1] 04| 2
Local scour against 1st, previous & current have minimal change.
(0] S4 |E1| U |Top Of Ker| 17.2] 20.0[ 21.0 21.0] 1.0] 00| 2
Local scour against 1st, previous & current have no change.
(0] S4 |MS| U |Top Of Ker| 17.2] 21.0[ 21.4 20.8] 0.2] 06| 2 T
!
Local scour against previous, 1st & current have minimal change.
(0] S4 |E2| U |Top Of Ker| 17.2] 21.0| 21.6 21.3] 0.3] 03| 2 i
(0] S5 |E1| U |Top Of Ker| 17.2] 21.0| 21.7 21.5] 0.5 0.2‘ 2
A .
Local scour ag_;ainst 1st, previous & current have minimal change.
O | S5 |MS]| U |Top Of Ker|17.2] 18.2| 18.1 17.5] 0.7 0.6! 2 Local scour against 1st.
(0] S5 |E2| U |Top Of Ker 16.7]1 15.6 15.8] 6.3 )_0.2 2
(0] S6 |E1| U |Top Of Ker 15.7] 15.6 1565 0.2y 01| 2
(0] S6 |MS| U |Top Of Ker 66| 6.7 6.7y 01| 00] 1
(0] S6 |E2| U |Top Of Ker 17] 1.8 20| 03] 02| 2
(0] S1 |E1| D |Top Of Ker 48] 4.8 50| 0.2] 0.2] 2
(0] S1 |MS| D |Top Of Ker ,1| 8.5 85| 06| 00| 2
4.
Local scour against 1st, previous & current have nc change.
(0] S1 |E2| D |Top Of Ker 12.6113.6 135 0.1] 0.1] 1
o [ s2 [E1]Drop Of Kerl “|hd2[1a2] [|140] 02[02] 2
(0] S2 |MS| D |Top Of Kar — 156.2] 15.0 15.0] 0.2 0.0| 2
(0] S2 |E2| D |Top Cf Ker| 17.4] 21.0| 20.0 20.3] 0.7] 0.3| 2
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Sheet
Structure Scour Soundings Report B2/7 3 of 3
Structure Id 7799 Name
Survey Date 09-MAY-17 Inspection Level 2 { X 1 Level 30 ___1 Underwater [ __|
Sounding Permanent Sounding Depth (m) Comments
Location Reference
Feature
Stream Bed =
Top of 8 5—; E
E kerb, £ £ |= g
E g deck or 5; 2 - & .G.. 5|« First Scour Survey: 17.MAR-2008
= = = | =
S| 5[ oot 5|, |2 (8122 |2 |5 £ | LostStreamBedRenad:
S e 2 | = | parapet = Z 2 15| = 4 s |51 & . )
= € = | & z | = aI¥|lo | & |Oo o] © Previous Scour Survey: 05-MAY-2017
O | s3 |E1| D |Top Of Ker| 17.4| 20.9| 20.5 20.5| 04| 0.0] 2
O | S3 [MS| D |Top Of Ker| 17.4] 20.6| 21.4 214] 08| 00| 2 N

Local scour against 1st, previous & current have minimal change.

O | S3 |E2|D |Top Of Ker| 17.4] 21.1| 21.0 21.3] 021 03] 2

O | S4 |E1]|D |Top Of Ker| 17.4] 21.2| 22.2 216| 04] 06| 2 Loca! scour against previous.

O | S4 |MS| D |Top Of Ker| 17.4] 21.3| 21.2 20.8) 05| 04 2 L ocal scour against 1st.

O | S4 |E2| D |Top Of Ker| 17.4| 20.9| 21.2 20.9] 0.0 03] 2

O | S5 |E1]|D |Top Of Ker| 17.4] 21.8| 21.0 21.00 08| 0.0] 2

Local scour against 1st, previous & current have no change.

O | s5 |Ms|D [Top Of Ker 16.8[ 17.2 17.2] 04{ 0.0 2
.l

O S5 |E2| D |Top Of Ker| 16.2| 14.6 15.0 1.2i 0.4! 2
1

Local scour against 1st, previous & current have minimal change.

(@] S6 |E1| D |Top Of Ker 16.0[ 13.9 14.0] 20| CG1| 3

Local scour against 1st, previous & current have minimal charge.

(0] S6 |MS| D |Top Of Ker 70| 6.5 6.5, 05| 00| 2

Local scour against 1st, previous & current have no change.

O S6 |E2]| D |Top Of Ker| 26| 2.0 2.0] 06] 00| 2

Local scour against 1st, previous & current have ro crange.
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. Sheet
Structure Maintenance Schedule M1 Tof 13
Structure Id 7799 Name
Crossing Name Barron River Alt. Name
Structure Type Bridge Owner MR DEPARTMENT OF MAIN R(
Construction Type Girder/Beam District 403  Far North
Construction Material Steel LGA Id 277 MAREEBA SHIRE COUNCII
Inspector| NR | Date 09-MAY-2017
——— = = oye . 3 —
Inspection Level 1[__| 2iX1 31 | Overall Condition Rating —_____ Underwater | __]
Vermin Screens [__]  Sceurity Measures [__)
Road Section Start End TDist
Id Description S CwayS RPC Dist RPC Dist Stcart End

Inspector's Comments

L3 Insp (17/12/2015) has recommendations yet to be undertaken. Due to the complexity of the works
required contact with SMS Roadteck engineers should be considered for a possible budget & scope of works
to be undertaken.

Steward's Comments

Vermin Screen Comments

Security Measures Cominents

Total Maintenance Backlog Amount $ 39687.4

Haoe INUImopoper 107 O 1o/




. Sheet

Structure Maintenance Schedule M1 ot 13
Structure Id 7799 Name

Inspection Date 09-MAY-2017 Inspection Level 11 __ 1 21X 1 31_ |
Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number O ! A2 / J1 ! 148
Component Description Joint Significance 1i__1 21X 1 3i__1 4i__]

Defect Details Condition State 11 __i1 2:__1 3iz 1 41 |

CS3 Steel plate has broken its anchor tab into S6 deck near centre dividing line causing the steel plate to slap at location £073. Broicen anchor tab
requires re-welding.

—
z Description 2 ! T
£ £ 3 g 2|2
= = o z T|=
= = < &= e s | E
S = = = £ = | S
< =) (=4 =} < & | O
859 Bridgework, general $ 1 1500 15000 2 | N
900A3 Traffic management (including TMP) P/SUM 1 ~ 1200 12001 2 | N
Sub-total $ 2700
Defect Location and Details (from B2 forms)
Component Location (Modification/Group/Component/Stauvdard Number O ! AP1 / GR1 / 728
. . - Q., - I 1 I 1 r 1 r 1
Component Description Guard Rails Significance 11X1 2i__1 3i_ 1 4i_ ]
Defect Details Condition State 11 1 21 1 31 |1 4ix 1|
CS4 GR1 has heavy impact damage to 2 sections of rail & 1 post spacer block #072. Camage GR section requires replacing.
(=] . e -
z Description D) 3
=y £ s = z| =
= = = s | =
E E| E £ £|E
Z = & = < = | S
7251 Replace guardrail section M 9.4 371 348741 2 | N
900E3 Traffic management (including Traffic Managemert Plan) P/SUM 1 1200 1200l 2 | N
Sub-total $ 46874
Defect Location and Details {frera B2 forms)
Component Location (Modification/Group/Component/Standard Number O ! P2 / B1 / 400
Component Descriptios Bearings Significance 11__1 21X 1 3i__1 4i__1
Defect Details Condition State 111 21 1 3ix 1 41 1|

Fixed Bearings located on top or Fier 2.

CS3 B1 has some moderat:z dzcay with loss of section to the lower attachment nut #031. L3 Insp (17/12/2015) has recommendations yet to be undertaker

z Description = ) g
z =2 s = <
e - =4 = = =
- = -

= = = = 2 S| E
S = = = B =13
< =) (=4 =] < & | O

Sub-total $
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Structure Maintenance Schedule M1 Sheet

Structure Id 7799 Name
Inspection Date 09-MAY-2017

Defect Location and Details (from B2 forms)

Inspection Level 11 __1 21X i

w

Component Location (Modification/Group/Component/Standard Number o , P3 ! Bl 400

Component Description Bearings Significance 1L__1 21X1 30

Defect Details Condition State 11 __i1 2:__1 3i
Fixed Bearings located on top of Pier 3.

CS4 B1 lower outer attachment nut has decayed away with moderate corrosion in the hinge pin & upper attachments, iic signs ot sever cracks at the bear

e

z Description & 2 ! E

= = = = | &

= = < = e s | E

S = = = £ = | S

< = (=4 = < & | O
Sub-total $

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standara Number O , P3 , B4 400
Component Description Bearings Significance 1¢

Defect Details “Condition State 1}

Fixed Bearings located on top of Pier 3.

CS4 B4 lower inner attachment bolt & nut has decay with moderate corrosion also clecay & corrosion in the upper attachments, no signs of sever cracks
at the bearing supports to the Headstock #040,041. L3 Insp (17/12/2015) has reccinmendations yet to be undertaken. Due to the complexity of the works

z Description @ g
z £ 3 z z|2
e~ = =4 = = =
- - =
2 £ | S e g A
< = =4 =) < &1 O
Sub-total $

Defect Location and Details (ivoni 52 forms)

Component Location (Modificatieca/Group/Component/Standard Number o , P, Bl ;438

Component Description Bearings Significance 10__1 201 3{X1 4{7]

Defect Details Condition State 11 __ i 2i i 31 | 4ix 1|

CS4 B1 outer anchors have meaerate ¢ heavy corrosion with some loss of section to the nuts also rust flacking & pitting appearing on the rocker & sole
plate with moisture staining evident #010, 011. L3 Insp (17/12/2015) has recommendations yet to be undertaken. Due to the complexity of the works
required contact with SMS Roadiek engineers should be considered for a possible budget & scope of works to be undertaken.

z Description D) T

g £ 3 E z|2

£ = =4 = - =

.- e - =

2 - Z E g 2| &

< =) =4 =) < a1 O
Sub-total $
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. Sheet

Structure Maintenance Schedule M1 tof 13
Structure Id 7799 Name

Inspection Date 09-MAY-2017 Inspection Level 11 __1 21X 1 31 __1i

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number o , Pl ! B4 , 438

Component Description Bearings Significance 1 __1 2L__1 3[X

o e e [T

Defect Details Condition State 11 __i1 2:__1 3i

S -

41 __1
41 X |

CS4 B4 outer anchors have moderate to heavy corrosion with some loss of section to the nuts also rust flacking & pitting apoearing on the rocker & sole
plate with moisture staining evident #010, 011. L3 Insp (17/12/2015) has recommendations yet to be undertaken. Due to the complexity of the works
required contact with SMS Roadtek engineers should be considered for a possible budget & scope of works to be undeitaken

——
z Description & 2 ! E
= = = = | &
= = « = e 5 £
S = = = £ = | S
< = (=4 = < & | O
Sub-total $

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number o , P2, Bl ;438

1 s ! I
Component Description Bearings Significance 1i__1 2i__1 31X i 41__J
Defect Details “Condition State 111 21 1 311 4%}
Rocker Bearings located at E2 of S2 Girders. Refer to Sketch 003 (Bearing measvrement?s between Rocker & Sole Plates)

CS4 B1 lower outer attachment bolt & nut has decayed away with moderate ccnicsion in the hinge pin & upper attachments also bearing appears to have

z Description @ T
z i < = z| 2
e~ = =4 = = =
- - =
£ = g = g 2| &
< =} =4 =] < & | O
Sub-total $

Defect Location and Details (ivoni 52 forms)

Component Location (Modificatieca/Group/Component/Standard Number o , P2, Bd 438

Component Description Bearings Significance 1{__1 2i 1 31X}

Defect Details Condition State 11 __ 1 211 31 |

Rocker Bearings located at EZ oif S2 Cirders. Refer to Sketch 003 (Bearing measurement?s between Rocker & Sole Plates).

- i

1 X |

CS4 B4 lower outer attachmiznt bolt & nut has heavy decayed with moderate corrosion in the hinge pin & upper attachments, no signs of sever cracks at tt

z Description D) T

g £ 3 E z|2

= = o E z | =

- e - =

2 g g z g 2| &

< =) =4 =) < | O
Sub-total $
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. Sheet

Structure Maintenance Schedule M1 sof 13
Structure Id 7799 Name

Inspection Date 09-MAY-2017 Inspection Level 11 __ 1 21X 1 31_ |

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number o , M ! B4 438

Component Description Bearings Si.gl.liﬁcance L1 2L 5 3¢
Defect Details Condition State 11 __1 21 __1 351 %

B1, B2, B3, B4 Rocker Bearings located on top of Pier 4. Refer to Sketch 004 (Bearing measurement?s between Rocker & Scle Plates)

CS3 B4 lower attachments showing signs of moderate corrosion also decay & corrosion in the upper attachments, no signs of sever cracks at the bearing

z Description . 2 ! E
z £ 3 g z| 2
‘; - = - g .= &
g | 21 = :  |E]|¢
< 5 (=4 =} < & | O
Sub-total $§
Defect Location and Details (from B2 forms)
Component Location (Modification/Group/Component/Standara Number O ! P4 / B1 A 438
Component Description Bearings Significance 1i__1 2i__1 3iX i 4i_ i
Defect Details “Condition State 111 21 1 311 4%}

B1, B2, B3, B4 Rocker Bearings located on top of Pier 4. Refer to Sketch 004 (Sczring measurement?s between Rocker & Sole Plates)

CS4 B1 lower attachment nuts showing signs of decayed with moderate carrosion 2iso decayed with moderate corrosion in the hinge pin, no signs of seve

z Description @ T
z g ] = z| 2
e~ = =4 = = =
- - =]
£ = g = g 2| &
< =} =4 =] < & | O
Sub-total $

Defect Location and Details (ivoni 52 forms)

Component Location (Modificatica/Group/Component/Standard Number O , P4/ BS 438

Component Description Bearings Significance 1{ 201 3%
““““ 3T

1
Defect Details Condition State 111 2i

B5, B6, B7 & B8 Rocker Beanngs located at E1 of S5 Girders. Refer to Sketch 005 (Bearing measurement?s between Rocker & Sole Plates)

CS4 B5 lower outer attachmizent bolt & nut has decayed away with moderate corrosion in the hinge pins, also bearing appears to have rotated to its toleran

z Description D) T
g £ 3 E z| 2
= = o E z | =
- - S
i | £ g 2| Z
< S = = < |3
Sub-total $
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. Sheet

Structure Maintenance Schedule M1 Sof 13
Structure Id 7799 Name

Inspection Date 09-MAY-2017 Inspection Level 11 __ 1 21X 1 31_ |

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number o L P4 ! B3 438
Component Description Bearings Significance 1L__1 2L__1 31X
Defect Details Condition State 11 __1 2:__1i

W

-
Al

1

L

[

1
Namw .

B5, B6, B7 & B8 Rocker Bearings located at E1 of S5 Girders. Refer to Sketch 005 (Bearing measurement?s between Roclrer & Sole Plates).

CS4 B8 lower outer attachment bolt & nut has decayed away with moderate corrosion in the hinge pins, also bearing acpears 19 have rotated to its toleran

——

_Zc Description & 2 ! - E
z = e = & =

= = = = | &
Z = < = s | E
S = = = £ = | S
< = o = < & | O

Sub-total $

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number o , PS5, Bl ;438

21
Component Description Bearings _ Significance 1i
Defect Details Condition State 11

N

L.

Rocker Bearings located at E2 of S5 Girders. Refer to Sketch 006 (Bearing measvrement?s between Rocker & Sole Plates)

CS3 B1, B2, B3, B4 protective coating failing with signs of meduim corrsion appeairig on rocker & sole plates #057. L3 Insp (17/12/2015) has recommend

z Description @ T
z g ] = z| 2
e~ = =4 = = =
- - =]
£ = g = g 2| &
< =} =4 =] < & | O
Sub-total $

Defect Location and Details (ivoni 52 forms)

Component Location (Modificatieca/Group/Component/Standard Number o , Pl ! 2, 110

Component Description Joint Significance 11 i 4i
““““ 3IXT) 4]

L
™

Defect Details Condition State 1i
CS3 rubber gland in the joint gab showing signs of perishing also a small section of the rubber gland has worked up to the road surface over the
pedestrian footway # 063,064,065 {wionitor).

z Description D) T

£ £ : E =2

= = o E T|=

3 2 S E g 2|5

< S = S < |3
Sub-total $
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. Sheet
Structure Maintenance Schedule M1 —
Structure Id 7799 Name
Inspection Date 09-MAY-2017 Inspection Level 11 __ 1 21X 1 31_ |
Defect Location and Details (from B2 forms)
Component Location (Modification/Group/Component/Standard Number O ! P4 / J3 ! 110
Component Description Joint Significance 1i__1 21X 1 3i__1 4i__]
Defect Details Condition State 11 __1 2:__3 5171 40 __1

Steel nosing joint in WS at E2 of Span 5.

CS3 rubber gland in the joint gap showing signs of moderate perishing also a small section of the rubber gland has woiked up above the road surface ove

—
_Zc Description & 2 ! - _ E
z = e = & =
= E 2 S| g
Z = < = s | E
S = = = £ = | S
< = o = < & | O

900A3 Traffic management (including TMP) P/SUM 1 1200 12001 2 | N

50004 Repair of compression joint seal expansion joints EA 1 ~ 3500 35001 2 | N

Sub-total $ 4700

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Stauvdard Number O , St ;,BR1, 28

Component Description Bridge Barriers Significance 11X 1 21
Defect Details Condition State 1i__1 2i

L3 Insp required for recommendations for BR1 due to insufficient thread Iengt’n;)n post base attachments majority are flush with the nuts & have no
washers also noted was corrosion appearing on the base plates due to morter pads cast above the base # 061, 074, 075, 076.

o
- :
>

z Description D) g

z £ 3 £ z|2

£ B & s £|=

E E| E £ £|E

Z = & = < = | S
Sub-total $

Defect Location and Details {firom B2 forms)

Component Location (Modificaticn/Group/Component/Standard Number o , s ! BR2 / 28
Component Description Bridge Barriers Significance 11x1 2i__1 311 4i
Defect Details /) Condition State 101 271 3171 4{%

L3 Insp required for recommencations for BR2 due to insufficient thread lengths on post base attachments majority are flush with the nuts & have no
washers also noted was corrgsicn anpearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 076.

z Description @ T
z £ z z z| 2
e = =4 = = =
- - =]
2 | 3 e g 2|5
< =) =4 =] < & | O
Sub-total $
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. Sheet

Structure Maintenance Schedule M1 S of 13
Structure Id 7799 Name

Inspection Date 09-MAY-2017 Inspection Level 11 __ 1 21X 1 31_ |

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number O , S2 ,BR1, 28

Component Description Bridge Barriers Significance 11X1 2 41

Defect Details Condition State 11 __1 2 4%

L3 Insp required for recommendations for BR1 due to insufficient thread lengths on post base attachments majority are flush with the nuts & have no
washers also noted was corrosion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 075.

——\
z Description & 2 ! E
z = 3 = 2| =2
o - =4 = = =
> = =
= = < = e s | E
S = = = = = | 3
< = o =} < & | O
Sub-total $

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standara Number o A 52 ! BR2 / 28
Component Description Bridge Barriers Significance 1ix 1 2i__1 31 __1 41__i
Defect Details “Condition State 11 1 21 | 3171 4ix1

L3 Insp required for recommendations for BR2 due to insufficient thread lengtis or. posi base attachments majority are flush with the nuts & have no
washers also noted was corrosion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 076.

z Description ) T
z i < = z| 2
e~ = =4 = = =
- - =]
g £ | 2 e Z A
< =} =4 =] < & | O
Sub-total $

Defect Location and Details (ivoni 52 forms)

Component Description Bridge Barriers Significance 11 X1 2}
i

i
Defect Details Condition State 1i 2i 31 1 41X

Component Location (Mod:ficatiea/Group/Component/Standard Number O , 83 ,BR1, 28

L3 Insp required for recommendations for BR2 due to insufficient thread lengths on post base attachments majority are flush with the nuts & have no
washers also noted was corresion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 076.

z Description D) T

£ £ : E =2

= = = s = | =

z | | z L

< =) =4 ) < ]S
Sub-total $
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. Sheet

Structure Maintenance Schedule M1 oot 13
Structure Id 7799 Name

Inspection Date 09-MAY-2017 Inspection Level 11 __ 1 21X 1 31_ |

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number O , 83 ,BR2, 28

Component Description Bridge Barriers Significance 1LX 1 2 4L
Defect Details Condition State 1i__1 2

L 4LX]
L3 Insp required for recommendations for BR2 due to insufficient thread lengths on post base attachments majority are flush with the nuts & have no
washers also noted was corrosion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 075.

——\
_Zc Description & 2 ! - E
& = & = =
= = = = | &
Z = < = s | E
S = = = £ = | S
< = o =} < & | O
Sub-total $

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number O , S4 ;BR1, 28
Component Description Bridge Barriers Significance 11X 1 2i 30 4
i

i
Defect Details “Condition State 11 1 2 31 4ix 1

L3 Insp required for recommendations for BR1 due to insufficient thread lengtis or. posi base attachments majority are flush with the nuts & have no
washers also noted was corrosion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 076.

z Description ) T
z i < = z| 2
e~ = =4 = = =
- - =]
g £ | 2 e Z A
< =} =4 =] < & | O
Sub-total $

Defect Location and Details (ivoni 52 forms)

Component Location (Modificatieca/Group/Component/Standard Number o , S ! BR2 ! 28
Component Description_____ Bridge Barriers Significance 1LX ] 3__1 4
121 3 1 41X

Defect Details Condition State 1i
L3 Insp required for recommendations for BR2 due to insufficient thread lengths on post base attachments majority are flush with the nuts & have no
washers also noted was corresion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 076.

Ll

z Description D) T

g £ 3 E z| 2

= = = = z | =

2 £ | 2 2 g A E

< S = S < |3
Sub-total $
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. Sheet

Structure Maintenance Schedule M1 0oL 13
Structure Id 7799 Name

Inspection Date 09-MAY-2017 Inspection Level 11 __ 1 21X 1 31_ |

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number O , S ,BR1, 28

Component Description Bridge Barriers Significance 1LX 1 2 4L
Defect Details Condition State 1i__1 2

L 4LX]
L3 Insp required for recommendations for BR1 due to insufficient thread lengths on post base attachments majority are flush with the nuts & have no
washers also noted was corrosion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 075.

——

_Zc Description & 2 ! - E
z = e = & =

= = = = | &
Z = < = s | E
S = = = £ = | S
< = o = < & | O

Sub-total $

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number O ! S5 / BR2 / 28
Component Description Bridge Barriers Significance 11X 1 2i
1

i
Defect Details “Condition State 11 1 2 31 4ix 1

L3 Insp required for recommendations for BR2 due to insufficient thread lengtis or. posi base attachments majority are flush with the nuts & have no
washers also noted was corrosion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 076.

z Description @ T
z g ] = z| 2
e~ = =4 = = =
- - =]
£ = g = g 2| &
< =} =4 =] < & | O
Sub-total $

Defect Location and Details (ivoni 52 forms)

Component Location (Mod:ficatiea/Group/Component/Standard Number O , S6 ;,BR1, 28

Component Description Bridge Barriers Significance 11 X1 2}
_____ |2 A[X

Defect Details Condition State 1i
L3 Insp required for recommendations for BR1 due to insufficient thread lengths on post base attachments majority are flush with the nuts & have no
washers also noted was corresion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 076.

z Description D) T

g £ 3 E z| 2

= = o E z | =

2 £ | 2 2 g A E

< S = S < |3
Sub-total $
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. Sheet

Structure Maintenance Schedule M1 1ol 13
Structure Id 7799 Name

Inspection Date 09-MAY-2017 Inspection Level 11 __1 21X 1 31 __1i
Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number O ! S6 / BR2 ! 28
Component Description Bridge Barriers Significance 11X 1 21 __1 31 1 4i__]

Defect Details Condition State  1y__1 2:__J 51__1 4iX]

L3 Insp required for recommendations for BR2 due to insufficient thread lengths on post base attachments majority are flush with the nuts & have no
washers also noted was corrosion appearing on the base plates due to mortar pads cast above the base # 061, 074, 075, 075.

——\

z Description & 2 ! E

= = = = | &

= = < = e s | E

S = = = £ = | S

< = (=4 = < & | O
Sub-total $

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number o , s2 , D1 ;20C

Component Description Deck Significance 11 2 X1 4
Defect Details “Condition State 11 i

i
2i 3 X i

1
CS3 Some moderate spalls with exposed rusty reo appearing under soffit of thz finger Joint at E2 of the deck in bays 2 & 4 #024,025. Rusty reo requires
treating.

z Description @ g
z e = = o=
z B =4 2 = | =
£ = g = g 2|k
< 5 & = < = |3
100S3 Clean and paint steelwork L/SUM 1 1500 1500 3 | N
945A4 Access using Elevated Work Platform (EWP) P/SUM 1 3500 35001 3 | N
900E3 Traffic management (including Traffic u’-.?anagement Plan) P/SUM 1 1200 1200l 3 | N
Sub-total $ 6200

Defect Location and Details {firom B2 forms)

Component Location (Modification/Group/Component/Standard Number O , 8 ;D1 ;20C
Component Descriptioz Deck Significance 1i__1 2i__1 3iX i 4i_ i
Defect Details Condition State 11 __1 21 __1 31X i i

CS3 Some moderate spalls wn?"ie—xpged rusty reo appearing under soffit of the finger joint at E2 of the deck in bays 1,2,3,4 & 5 refer to #024,025. Rusty
reo requires treating.

2 Description ) T
z £ 3 = z|2
= = =4 2 = | =
£ = g = g 2| &
< 5 & = < e S
100S3 Clean and paint steelwork L/SUM 1 2500 25000 3 | N
945A1 Access from deck (UBIU) P/SUM 1 3500 35001 3 | N
900E3 Traffic management (including Traffic Management Plan) P/SUM 1 1200 1200l 3 | N
Sub-total $ 7200
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Structure Maintenance Schedule M1 Sheet

12 of 13

Structure Id 7799 Name
Inspection Date 09-MAY-2017

Inspection Level 11 __1 21X 1 31 __1i

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number ST yi S3 / G2 / 228
Component Description Girders Significance 11 __1 21i__i1 31 1 41X ]
Defect Details Condition State  1y__1 2:__J 5171 41 ]
CS3 G2 protective coating starting to fail at E2 of the tension bar refer to #034,035,036. Tension bars require cleaning & treating.
—
z Description 2 ! T
z i ~ = z| =
= = o z T|=
= = < = e s | E
S = = = £ = | S
< = o = < & | O
100S3 Clean and paint steelwork L/SUM 1 1200 12001 3 | N
945A1  |Access from deck (UBIU) PISUM| 1 ~ 3500 3500 3 | N
900E3 Traffic management (including Traffic Management Plan) P/SUM 1 1200 12001 3 | N
Sub-total $ 5900

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Statdard Number ST | S3 ! G3 , 228

Component Description Girders Significance 1i__1 2i__1 3i__1 4iX1
Defect Details Condition State 11 __1 2i__1 3ixX 1 4i |
CS3 G3 protective coating starting to fail at E2 of the tension bar refer to #034,035,036. Tension bars require cleaning & treating.

e ot - =
z Description & e 2
£ = 2 £ 2|2
= s El 2=
Z = < = s | E
5] = = = g = =)
< =) = = < a | O
100S3 Clean and paint steelwork L/SUM 1 1200 12001 3 | N
Sub-total $ 1200

Defect Location and Details {frera B2 forms)

Component Location (Modification/Group/Component/Standard Number ST / S3 ; G4 / 228

Component Descriptio Girders Significance 1i__1 2i__1 31 1 4iX
Defect Details Condition State 11 __1 21 __1 3iX i
CS3 G4 protective coating starting to tail at E2 of the tension bar refer to #034,035,036. Tension bars require cleaning & treating.

2 Description ) T

z g k. z z|2

= - = = = | &

£ 5 g = g 2|k

= =) = =) < e | O

10083 Clean and paint steelwork L/SUM 1 1200 12001 3 | N
Sub-total $ 1200
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H Sheet
Structure Maintenance Schedule M1 3ol 13
Structure Id 7799 Name
Inspection Date 09-MAY-2017 Inspection Level 11 __1 21X 1 31 __1i

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number ST | S4 , G4 ! 228

Component Description Girders Significance 1i__1 2i__1 31 1 4{X]
Defect Details Condition State 11 __1 2:__1 3i%x 1 41__1|
CS3 G4 protective coating starting to fail at MS to E2 of the tension bar refer to #034,035,036. Tension bars require cleanina & treating.
=
z Description 2 ! T
£ £ £ z|2
= s [~ E 2=
Z = = = | E
S = = = g =13
< = o =] < e~ | O
100S3 Clean and paint steelwork L/SUM 1 1200 1200 3 | N
945A1 Access from deck (UBIU) P/SUM 1 N 3500 35001 3 | N
900E3 Traffic management (including Traffic Management Plan) P/SUM 1 1200 12001 3 | N
Sub-total $ 5900

Paae Nuumber: 119 of 187




Appendix C Inspection Report — Barron River Inspection BIS ID 7799: Defect
Repair options Report #1 (RoadTek, May 2017)

Life Extension Interim Report — Barron River Bridge (7799) -1-
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Department of Transport and Main Roads

Inspection Report

Barron River inspection BIS ID 7799
Defect Repair Gptions Report # 1
May, 2G17

Great state. Great opportunity.

Queensland

. Govennient. [
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Inspection Details

Job Name: Barron River

Job Number: N/A

Region: Far North

Road: Gold Coast Highway (Helensvale — Southport) — Road 11A
Administrator: TMR - South Coast

Administrator Contact:

NR k[z)tnn‘.qld.gov.au

Contractor: TMR — RoadTek
Contractor Contact; | NR otmr.qld.gov.au
BIS Number 7799
Inspection Date 29 May 2017
Inspection Location Desk Top Review

. NR (@tmr.gld.gov.au
Inspection Team LR — A

| NR rka),tm r.qid.gov.au

Items Inspected

Bearing Inspection

Report Approval:

Form: BCM-F-401/C

NR >

s ey L

NR

Principal Manager (Structures Management Services)

Paade Number: 122 of 187




Introduction

On the 29" May 2017, a desk top review of the previous Level 2 inspection of the Barron River Bridge on
the Cairns to Kuranda Road was undertaken.

The bridge structure consists of a steel girder superstructure with a reinforced concrete deck.

The Level 2 inspection report had identified the following defects:

e A number of the bearings were showing signs of distress;
Joint sealant at the expansion joints have failed;

The paint system is showing signs of breaking down;
Drainage catch tray at the expansion joints is too short;

Inspection Review

The purpose of the inspection review was to determine the severity of the defects found in the Level 2
inspection and determine a suitable course of action to repair the defects.

Bearings

Abutment Expansion Bearing - Defects

The abutment bearings are situated at locations 1 and 11, refer to Figure 1. The bearings consist of a rocker
bearing, refer to Figure 2. The main defects found at the abutments was the corrosion of the top 1.5”
British Standard Whitworth (B.S.W) bolt, refer to Figure 3. There is pitting corrosion occurring between
the sole plate and the lower rocker surface, refer to Figure 4.

The bearing lower contact surfaces were measured io determine the extent of the range of movement
available. Figure 5 shows the bearing is positioned centrally about the abutment. There are no concerns
with the range of movement of the abutment bearings.

Abutment Expansion Bearing — Consequence of Undertaking the Repair

The top connecting bolt could faii in shear. This could lead to the rocker bearing being displaced, which
could lead to the closure of the structure for an extended period.

Abutment Expansion Bearing -- Repairs Required

It is recommended the following repair works are undertaken.

e Replace the 1.5 BSW bolt with a new 1.5” BSW bolt.

e Abrasive blast the entire bearing, but in particular the exposed contact surfaces. Then patch paint
with a zinc 1ich paint.

e Apply grease io the contact surfaces between the lower and upper contact surfaces.

Form: BCM-F-401/C 3
T e
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Pier Fixed Bearing - Defects

The pier fixed bearings are situated at locations 2, 5, 6 and 10, refer to Figure 1. The bearings consist of a
fixed base with a hinge over the top of the bearing to allow rotation of the girder. The main defects found
at the pier bearings was the corrosion of the lower 1.5” holding down nut, refer to Figure 6 and Figure 7.
The bearings have minor surface corrosion of the bearing frame, refer to Figure 8.

Pier Fixed Bearing — Consequence of Undertaking the Repair

There is only a minor consequence to the structural performance if the holding down nut is lost. If
refurbishment work is being undertaken on other bearings, then the nuts should be replaced.

Pier Fixed Bearing — Repairs Required

It is recommended the following repair works are undertaken.

e Replace the 1.5” corroded nut with a new 1.5” nut.
e Abrasive blast the bearing and patch paint with a zinc rich paint.
e Apply grease to the upper contact surfaces.

Fixed Hinge Bearing - Defects

The fixed hinge bearings are situated at locations 3 and 9, refer to Figure 1. The bearings consist of a
curved upper plate which allows the bridge drop-in span to rctate. The main defect with this bearing is
corrosion of the holding down bolt and the corrosion of the contact surfaces between the curved plate and
the sole plate, refer to Figure 9, Figure 10 and Figure i1i.

The bearing lower contact surfaces were measured to determine the extent of the range of movement
available. Figure 12 and Figure 13 shows the bearing is positioned centrally about the fixed hinge. There
are no concerns with the range of movement of the bearings.

Fixed Hinge Bearing — Consequence of Undertaking the Repair

If the bolt which connects the cantilever span to the drop-in span was to fail, then the fixed end of the drop-
in span would not be restraint which could lead to the expansion end over rotating and collapse of the
drop-in span. This would result in the closure of the structure for months.

Fixed Hinge Bearing — Repairs Required

It is recommended the following repair works are undertaken.
o Replace the corroded 1.25” B.S.W bolt and nut with a new 1.25” B.S.W bolt and nut.
e Abrasive blast the bearing and patch paint with a zinc rich paint.
e Apply grease o the contact surfaces.

Form: BCM-F-401/C 4
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Form: BCM-F-401/C

Expansion Hinge Bearing - Defects

The expansion hinge bearings are situated at locations 4 and 8, refer to Figure 1. The bearings consist of a
rocker bearing which allows the bridge drop-in span to rotate and thermally expand, refer to Figure 14.
The main pin bolt which connects the rocker to the structure is showing signs of cotrosion, refer to Figure
15. The bearing contact surfaces have pitting corrosion and debris around the bearing, refer to Figure 16.

The bearing lower contact surfaces were measured to determine the extent of the range nf movement
available. Figure 16 and Figure 17 shows the span 2 bearing is leaning towards the Abutment A. Figure 18
and Figure 19 shows the span 2 bearing is leaning towards the Abutment B.

As the bridge was inspected on a cooler morning, there is a concern the bearing iravel iimit will be reached
if the structure cools beyond the range of the bearings.

The cause of the corrosion of the outside bearings can be attributed to the fact that the drainage does not
extend beyond the structure, refer to Figure 20. The water discharges onto the outside bearing increasing
the corrosion of the bearing.

Expansion Hinge Bearing — Consequence of Undertaking the Repair

If the bearings were to over rotate this could lead to the collapse of the drop-in span. This would result in
the closure of the structure for months.

Expansion Hinge Bearing — Repairs Required

It is recommended the following repair works are undertaken.
e TFabricate a new replica rocker bearing whete the range of rotation of the lower curved surface can
be increased. Figure 21 shows the typical detail of the increase of the lower curved surface.
Jack up the suspended span and replace existing bearing with a new replica bearing.
Replace the corroded B.S.W bolts and nuts with a new metric EN 14399 bolts and nuts.
Abrasive blast the bearing contact areas and patch paint with a zinc rich paint.
Apply grease to the contact surfaces.
Lower the bridge onto the new bearings.

For the above operation the bridgs will need to be closed to all traffic while the bearings are being
replaced.

Pier Expansion Bearing - Defects

The pier expansion hinge bearings are situated at location 7, refer to Figure 1. The bearings consist of a
rocker bearing, refer to Figure 22. The bearing lower contact surfaces were measured to determine the
extent of the renge of movement available. Figure 23 shows the bearing is leaning towards the Abutment
A. As the bridge was inspected on a cooler morning, there is a concern the bearing travel limit will be
reached if the siructure cools beyond the range of the bearings.

The rotation of the bearing is likely to have occurred when the bridge was originally constructed.
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Pier Expansion Bearing — Consequence of Undertaking the Repair

If the bearings at this pier were to over rotate this could lead to the collapse of the superstructure. This
would result in the closure of the structure for months.

Pier Expansion Bearing — Repairs Required

It is recommended the following repair works are undertaken.

e Replace the corroded 1.25” B.S.W bolt and nut with a new 1.25” B.S.W bolt and nut.

e Abrasive blast the bearing and patch paint with a zinc rich paint.

e Apply grease to the contact surfaces.

e Monitor the movement of the pier 4 bearings over a period of 6 months to determine the extent of
the bearing movement.

Joints
Fixed Joints - Defects

The rubber gland which is located within the steel angle nosing has reached the end of their design life,
refer to Figure 24.

Fixed Joints — Consequence of Undertaking the Repair

The performance of the joints has no impact on the structuzal performance of the structure. The defect only
effects the long term durability of the structure.

Fixed Joint — Repairs Required

It is recommended the following repair works are undertaken.

Remove the existing rubber gland.

Abrasive blast the steel angle;

Install a foam backing rod.

Install Dow Corning 902 RCS or approved equivalent proprietary expansion joint system.

Abutment Joints - Defects

The steel plate which spans ovei ihe abutment has a tendency to work loose and rattle, refer to Figure 25
and Figure 26. The plate rattling has resulted in the concrete deck developing a drummy area on the
trailing edge of the plate.

Abutment Joints — Consequence of Undertaking the Repair

The performance of the joints has no impact on the structural performance of the structure. The defect only
effects the long texm durability of the structure.

Abutment Joints - - Repairs Required

The desk iop review was not able to clearly define the extent of the defect. It is recommended that a Level
3 inspection of the abutment joint needs to be undertaken, to determine the following.

e Cause of the defect;
e Isjoint rehabilitation possible;
e Isjoint replacement required?

Form: BCM-F-401/C 6
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Painting
Painting - Defects

The steelwork components are showing signs that the current paint system is no longer projecting the
structure.

Painting — Consequence of Undertaking the Repair

Based on the current condition of the paint. The paint system has no structural performatce impacts on the
structure.

However, if the paint system is permitted to degrade, the paint system will not provide proiection to the
structure. This could affect the long term durability and structural performance of the structure. The
degradation of the structure over time would lead to load restrictions being applied to the structure.

Painting — Repairs Required

It is recommended the following repair works are undertaken.

e Carry out a Level 3 inspection of the existing paint system to deteimine the condition of the paint.
This will lead to the development of a possible options analysis for the structure.

Recommendation

This document outlines defects outlined in the Level 2 report. The recommended repairs outline in the
report are a basic outline of the works to be undertaken. If works are to be undertaken, more
comprehensive repair procedures need to be developed.

From an asset management priority perspective, it is recommended the following works are prioritised.
e Replace the Drop-in span expansion hingcs bearings;

Repair the drainage above the Drop-~in span expansion hinges bearings;

Monitor the Pier 4 expansion hinge bearings;

Repair the Drop-in span fixed hinge bearings;

Repair the abutment expansion bearings;

Assess the abutment joints;

Repair the fixed joints;

Replace the fixed bearing hold down nuts;

e Assess the existing paint for the development of a possible options analysis.

A Level 3 inspection is requiied to confirm all the dimensions which are be based on the developed repair
procedures.
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Figure 1 View of the bridge articulation

Figure 2 View of the typical abutmer:t A bearing

Form: BCM-F-401/C

Paade Number: 128 of 187




Figure 3 View of the corroded bolt

Figure 4 View of the corrosion between the rocker surface and the sole plate
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Chainage =»

Time 9.00am Temp 24%
Al Abutment - Gap between Rocker & Soul Plate
Location 1 2 3 4
Bl Imm 12mm 13mm 8mm
B2 9mm 13mm 12mm 11lmm
B3 8mm 8mm 12mm 12mm
B4 9mm 14mm 15mm 8mm

Figure 5 View of the movements at the abutment A1

Figure 6 View of the corroded aut on the Pier 2 fixed bearing
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Figure 8 View of the corrosion on the Pier 3 fixed bearing
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Figure 10 View of Span 2 Fixed Hinge bearing
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Figure 11 View of the corrosion on the Span 5 Fixed Hinge bearirig

Sketch 002 Date 09/05/17
i 2
Chalnage <>
4 o
Time 9.00am Temp 24%
P1Span 2 G E1 - Gap between Itocker & Soul Plate
Locatlon 1 Z_ 1 3 4
B1 15Smm | 13mm | 12mm | 15mm
B2 13mm_§ 13mi 12mm 12mm
B3 12mm | i2mm | 12mm | 13mm
B4 17mm | 14mm | 13mm | 15mm

Figure 12 View of Sparn 2 Fixed Hinge bearing movements
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Sketch 006 Date 09/05/17

1 2
Chainage -
4 3
Time 9.00am Temp 24%
P5 Span5 G E2 - Gap hetween Rocker & Soul Plate
Location 1 2 3 4
Bl 14mm 13mm 14mm 1Zmm
B2 13mm 13mm 12mm 12mm
B3 10mm 14mm 13mm 1i4mm
B4 1lmm 15mm 13mm 14mm

%

Figure 13 View of the Span 5 Fixed Hinge bearing movemenis

Figure 14 View of the Spain 2 expansion hinge (dishing of sole plate ?)
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Figure 16 View of span 2 expansion bearing
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Skeich 003 Date 09/05/17

! 2
Chainage -
4 3
Time 9.00am Temp 24%
P2 Span 2 G E2 - Gap between Rocker & Soul Plate
Location 1 2 3 4
B1 Smm 14mm 14mm smm
B2 5mm 16mm 17mm Smm
\ B3 5mm 15mm 15mm 4mm
B4 8mm 12Zmm 14mm Smm

Figure 17 View of the Span 2 expansion movements

Figure 18 View of the corrosion on the Span 5 expansion bearing
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Sketch 005 Date 09/05/17

=
£

] T R
= L Chainage =
4 3
Time 9.00am Temp 24%
P4 Span 5 G E1 - Gap between Rocker & Soul Plate
Location 1 2 3 4
Bl 19mm 2mm 2mm 17mm
B2 15mm 7mm 8mm 16mm
B3 16mm 6mm 5mm 17mm
B4 13mm 6mm 8mm 10mm

Figure 19 View of the span 5 expansion bearing movements

.,

Figure 20 View of drainage which discharges onto the bearings

Form: BCM-F-401/C
Paade Number: 137 of 187

17



.v - ’_‘Zli,_‘l ' Iw‘/ uc. ¢
@Tﬂ um/ym'; r:/p/:/caY L m j}: fngt/.

T " T A DAY I

—J ° | 7 A g '

S e W;%,;:«MQS
x/e( » y/.n?a./ \&
;;::;: Piwhad _ —L
ra

Vs
ME bolle fo
be Aﬁf-d a:d Nled

bo flange of girdler
and Aed Plale

Enp  Ergvaron C feavariont
GENERAL Assermbdly

Figure 21 View of extension of the lower curved surface

Figure 22 View of the corrosion on tire Pier 4 expansion bearing
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Si(etch 004

BIE

Date 09/05/17

P
il
(N 1
L—-“:{ Chainage ~>
Time 9.00am Temp 24%
Pier 4 - Gap between Rocker & Soul Plate
Location 1 2 3 4
B1 2mm 16mm 18mm 3mm
B2 2mm i6mm 14mm 2mm
83 3mm 15Smm 13mm 3mm
B4 2mm 1Smm 14mm 3mm

Figure 23 View of the bearing measurement on the Pier 4 bzarinas
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Figure 26 View of the abutineiit B expansion plate
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Appendix D Miscellaneous BIS ID 7799

Barron River Bridge: Material Properties

Material Property

Concrete 21 MPa (3,000 psi) uno

Reinforcement | fsy = 230 MPa (Structural Grade A81)

Structural No information of the drawings. Most steel was supplied by the Ccmmissioner

steel Specification provides the following:

Square edge flats | Australian Standard A1(1956)

Girder flats | |
! ! Ultimate Yield : .
Rolled steel Material | 3‘033“1 ,  tensile siress Elo]:;giitmn
beams nckness | stress min. .
in. i tons/sq. fu. | tons/sq. in. | per cent
- .
Rolled Steel Test picce
angles A B T
Below 4+ | Bei;d{ Tests only |required.
Rolled sections ' i
Flat bars ] 1 up to hut
Round and excluding § 28.38 1525 200 16—
square bars r 2 up to and
(the; than | facluding | 2633 15-25 |20 20 —
fvetbar) Il overs 2888 1475 |20 20 2

or

British Standard Specification BS 15 (1959)

Universal beams | BS 15 (1959)

Plates (for I Ausiralian Standard A33 (1937) for Class D Plate
girders) 28 tons/in? < UTS < 33 tons/in? or
386 MPa < UTS < 455 MPa
20% elongation
Yield strength not less than 50% UTS
Sulphur and phosphorus: both <0.06%
No other chemical requirements
or
i British Standard Specification BS 15 (1959)
N\ 7748
Bearing Steei ! Cast Steel or Australian Standard Specification E.7-1938 for Grade B Cast
Steel. Forged Steel complying with SAA Specification E.17-44
for Class L Forgings may be used in lieu of Structural Steel or
Cast Steel for Expansion bearing Sole Plate.
Structural Steel Structural steel produced by the acid or basic Open Hearth
process complying with Australian Standard Specification Al
1956 or British Standard Specification BSS 15 — 1948.
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Strength Assessment Ratio (SAR)

Assessment ratios such as the Strength Assessment Ratio (SAR) are defined in the Tier 1 Bridge Heavy Load
Assessment Criteria. An extract from the TIBHLAC follows. For further information refer to the TIBHLAC:

For the purposes of Tier 1 assessments in accordance with this Brief, the general strength equation for bridges is
expressed as follows:

R, 276G +76sCs +7q rv A+ gy )Qpy + Z7Q_Av @+ aAV_i)AVFAV_iQAV_i
=]

The general strength equation can be rearranged to define the following Assessment Ratios:
a) Strength Assessment Ratio (SAR)

SAR = R, AN
(7/GG +7GSGS)+7Q_RV L+ gy )Qry +27Q_Av (1+aAV_i)AVFAV_iQAV_i
i1
R
G™ +Qgy +Quy
ULS capacity

- Total ULS load effects
b) Equivalence Ratio Traffic (ERT)

7R, _(7GG+7GSG )

Yo rv L+ gy )Qpy +27Q av L+ayy -'A“"Av |QAV_i

_ ¢Ru _G
Qav +Quy
Available ULS bridge capacity or live load effects
ULS loading applied by Reference and Accompanying Vehicles

ERT =

¢) Equivalence Ratio Bridge (ERB)

R, — (7@6 +76sGs )" };;VQ_AV 1+ Xy i )AVFAV_iQAV_i
ERB = A
Vo _av L+ agy )Qry

_ R, -G -Q
Qe
Avallable iiL.Sbridge capacity for Reference Vehicle effects
ULS) loading applied by Reference Vehicle

The Assessment Raiios are calculated at the component level for a given loading scenario. The minimum values of the
Assessment Ratios correspond to the weakest link in the bridge and are therefore of prime interest.

Assessment Ratios can be recorded for both a particular location and effect of interest or for groups of components
incorporating data from a range of locations, components and effects. The Assessment Ratio reported for groups of
components are the minimum Assessment Ratios for the grouping.
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Definition of Fretting

Fretting damage in steel can be identified by the presence of a pitted surface and fine 'red' iron oxide dust
resembling cocoa powder. Strictly this debris is not 'rust’ as its production requires no water. The particles are
much harder than the steel surfaces in contact, so abrasive wear is inevitable; however, particulates are not
required to initiate fret.

The fundamental way to prevent fretting is to design for no relative motion of the surfaces at the contact.
Surface roughness plays an important role as fretting normally occurs by the contact of the asgerities of the
mating surfaces. Lubricants are often employed to mitigate fretting because they redtice friction and inhibit
oxidation (https://en.wikipedia.org/wiki/Fretting).
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1. Purpose of this document

The purpose of this document is to hand over the completed deliverables to the customer with details of the
risks and the recommendations for investigating and managing the risks associated with the Rarron River
Bridge at Kuranda.

The document was actioned following a review and a Skype meeting between Structures and rar North
District on 6 September 2018 to discuss the draft “Structure Management Plan — Barron River Bridge (7799)",
which was subsequently renamed to the Life Extension Investigation — Interim Regort -- Barron River Bridge
(7799) when issued as an approved document in November 2018.

2. Governance

2.1 Key Roles

The key project management roles were:
Project Customer | NR |Manager (Delivery & Oper;tions)
Project Sponsor Deputy Chief Engineer {Structures)
Project Manager | NR |Contract Engineer
Advisory Group \R

2.2 Reviews and reporting

The assessment of the short-term risks aria the recommendations were reviewed by members of TMR'’s
Engineering Technology | Structures Branch and Far North District. The report was updated after
consideration of the comments.

The draft report was discussed duriing a Skype meeting between Structures and Far North District on 24
October 2018. The report has been updated to reflect the discussion at this meeting. At this meeting it was
agreed that an initial investigation be undertaken subject to an approval of the Project Management Plan for
the initial investigations and budget. An initial budget of $280,000 was discussed.

2.3 Related docluiments

Documents related 1© ithe Barron River Bridge at Kuranda include:

¢ TMR Siructuics, November 2018, “Assessment of Short-term Risks and Investigation Scope — Barron
River Bridige (7799)” — this document

¢ TMR Structures Management, November 2018, “Life Extension Interim Report — Barron River Bridge
(7799)". Note: The initial 29 June 2018 draft of this report titled “Structure Management Plan — Barron
River Bridge (7799)”. It was renamed at the time of issue.

Assessment of Short-term Risks and Investigation Scope — Barron River Bridge (7799) -7-
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e RoadTek, May 2017, “Inspection Report — Barron River Inspection BIS ID 7799: Defect Repair options
Report #1™

e RoadTek, May 2017, “Level 2 Inspection™
e TMR BCM&AM, Dec 2015, “Level 3 Inspection — Barron River Bridge BIS IS 7799

3. Objectives and scope

3.1

e Develop a plan to manage the short-term risks identified in the “Life Extension !aterim Report”

e Preparation of a scope of works and budget estimate for the investigation and short-term risk
management of the bridge.

3.2

e Assess the short-term risks associated with:
0 Fracture of the Macalloy Bars
o Stability of the rocker bearings
0 Vehicle effects exceeding the residual capacity
e Develop recommendations for the management of the short-term risks

¢ Identify an initial scope and budget for the investigation of the risks

e Conduct of detailed investigations.

e Development of a Structure Management Plan for the bridge.

L A copy of this report is included as Appendix C of “Life Extension Investigation — Interim Report — Barron River Bridge (7799)"
2 A copy of this report is included as Appendix B of “Life Extension Investigation — Interim Report — Barron River Bridge (7799)”

3 A copy of this report is included as Appendix A of “Life Extension Investigation — Interim Report — Barron River Bridge (7799)”
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4. Introduction
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Figure1l  Bridge over Barron River at Kuranda: View of underside of deck looking towards Cairns abutment
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This report follows the draft Structure Management Plan (29 June 2018) and the 6 September 2018 Skype
meeting between E&T Structures and the Far North District to discuss the plan where it was agreed that an
assessment of the short-term risks and scope for the investigations would be prepared. The following risks
are considered:

e Fracture of Macalloy bars

e Stability of rocker bearings

e Assessment & Brittle Fracture
This report summarises:

e The assessment of the threats and the precautionary and mitigating coritroi imeasures for the short-
term while further investigation is undertaken.

e The scope, timing and budget estimates for the proposed investigations of the risks

It is intended that risk assessments be updated and communicated as the results of the investigations become
available.

5. Past performance

The bridge has supported the applied traffic loads for many years. The road is classified as a General Access
route and so has been accessible to GML semitrailers, 19 m B-dcubles and truck and dog heavy vehicles for
many years.

The Kuranda range provides a natural ‘choke’ to the nur:ber of heavy vehicles that access the bridge.
However, improvements to the road geometry and the incieasing capability of trucks means larger vehicles
(possibly travelling without a permit) may be able 1% ac:ess the bridge.

There is ongoing deterioration, although the condition of the steelwork and bearings currently appear better
than a decade ago (2008 Level 2 Inspection). For example, there is significantly less active rust visible and
much less debris around the bearings (and planis growing in the debris) in 2018 compared with 2008.

The Macalloy bars applied to the bottcm flange as a retrofit immediately before opening have also performed
satisfactorily despite their high levels of prestress, brittle nature, corrosion and the ongoing wear caused by the
bars vibrating against the stiffeners and ineir restraint brackets.

While past performance in no guarantee for future performance, it does however provide some confidence for
the bridge to remain in-service iri thi2 short-term while investigations and rehabilitation occurs provided (AS
13822):

e The loads on the biidge do not increase
e The condition of the structure does not deteriorate

Unfortunately, the condition of the Macalloy bars is continually, albeit gradually, deteriorating due to the
vibrations between tiie Macalloy bars and the girders leading to wear and loss of section.

Assessment of Short-term Risks and Investigation Scope — Barron River Bridge (7799) -10 -
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Assessment of short-term risks

6.1 Introduction

The following sections discuss the short-term risks under the following headings:
e Background
e Threat-barrier diagrams
e Loss of control
e Threats
e Consequences
e Precautionary barriers
e Mitigating barriers

The threat-barrier diagrams have been used to present the threats. consequences, precautionary barriers and
mitigating barriers as articulated by Robinson, Francis and Procter (2018) in their book titled “Engineering Due
Diligence”. The authors state that threat barrier diagrams, are another representation of the cause-
consequence models. They can be particularly useful in showing barriers that have effects on multiple threats
as shown in the generic diagram following.

{4 nThreat | ' x Precautionary Bariers |
{ Scenarios |
~ Threat

‘ycommi‘amumaam]

Scenario #1 J Bamier#1
~— )
i Barrier #3
e < Barier #x1) Barier #x
/,—_——-—“_\ ~— !
Threat | ‘“n._\Ll\ L
Scenario #2 — Bﬂ.l‘ﬁE‘r#ﬁ i =
; i Luse gt
e 2
P
| _____._.4-—-—’+/ J‘,"/\
Scenario #3 7
1 1 3
= -
7 eat N | Bartera
Sconario #n
Bariar #2

Nole: Sofid lines show axistng bamisrs,
dotted lines show prrposed project barrers.
Line thickness repryserss karmor afiecliveness

Threat barrier diagram

Threat-barrier diagrams are also referred to as a “bow-tie” and provide a useful discipline and method to
present the threats, consequences and barriers.
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In the threat-barrier diagrams that follow the barriers are presented by vertical blue lines with thicker lines
representing more effective barriers. The focus is on the short-term barriers. In some cases, green lines are
included and refer to long-term barriers that may be an outcome of further investigations.

The primary focus is on the precautionary barriers.

Recommendations are discussed after the discussion of each of the risks considered.

6.2 Fracture of Macalloy bars

6.2.1 Background

The Macalloy bars were installed on the bottom flange of the ‘sag’ regions of the steei girders prior to the
bridge opening. It was hypothesised in the draft Structure Management Plar that this was done to manage
the risk of brittle fracture of the girders by applying a compression stress to the langes that would be under
tension under operational loads. This hypothesis has subsequently been strengthened via an extract from
“Roads in the wilderness: Development of the main road network in far north Queensland: The first 100 years”
(Ford, Lyall R, 2009), which states “The original design did not inclt.de post-tensioning, but after one span of
Melbourne’s King Street Bridge collapsed in July 1962 due to brittie fracture of the steel girders, the design of
the Kuranda Bridge was checked and the post-tensioning add<a to provide additional strength.”

Groups of either 2 or 4 Macalloy bars were used to post-tensior: the pottom flanges. In total, 64 Macalloy bars
were installed with a total length of almost 2 km, as summarised i1 Table 1.

Table 1 Details of Macalloy bars used to post-tension the hottom flanges
Span Description Type Dia Dia ‘L'c{f-) Length Bars Length
No (inch) (mm) in) (m) per per Span
span (m)
1 Endspan | Type2 |125 |32 |gggn |29.34 |8 2 2347
2 Suspended | Type 1 125 | 32_ ' on 24.28 8 2 1943
S 79'8
pan
3 Continuous | Type3 |1.25 |32 109' 8" 3343 16 4 534.8
span )
4 Continuous | Type 3 1.25 32 109' 8" 33.43 16 4 534.8
span |
5 Suspended | Type 1 !_1 25 32 79' g" 24.28 8 2 194.3
Span
6 End span Type2 | 1.25 32 96' 3" 29.34 8 2 2347
NS Total Number 64 1928

The prestressing bars were stressed to 110,000 Ib (489 kN) after draw-in losses but before relaxation,
shrinkage, crzzp and the like. This corresponds to a nominal stress of 618 MPa (force over nominal area
before consideration of the threaded section). AS A144 (1963) indicates that Alloy steel Bars had a tensile
strength of 989 \MPa. The bars would have most likely been supplied to MP13 (1957) but a copy of this
standard has not been located. This suggests the bars were stressed to 62% of their tensile strength.

Relaxation is anticipated to be of the order of 5% over the last 55 years. There is no creep or shrinkage of the
steel girder but there will be some of the concrete deck. As the deck is above the neutral axis, the shrinkage
of the deck may result in an additional tension rather than a loss of prestress.
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Traffic loads will induce additional tension stresses in the bars. Future investigations should identify the
magnitude of these live load stresses, but for the purpose of this preliminary review an increase of 50 MPa
under service live loads has been estimated.

In addition, some Macalloy bars are worn on one side (or two sides) leading to reduced cross-sectional area of
the bar and an eccentricity resulting in local bending stresses. The notch will also locally increase stresses
because of the discontinuity and therefore increase the likelihood of fatigue. Again, furthei investigation is
required to quantify the changes in stress.

Thus, if we assume the bars were jacked to 618 MPa (that is, as per drawings; relaxation and shrinkage
cancel each other); a 50 MPa increase in stress due to live load and a further 20% increase from the effects of
wear and stress concentrations, then the local in-service stress would be of the order of 1.2x(618+50)

= 800 MPa or 80% of the ultimate tension strength.

The bars are showing signs of corrosion and have done so in the past. Thus, there is likely to be pitting
corrosion, which also causes higher local stresses and stress corrosion cracking. The anchorages provide
another potential area of corrosion that is difficult to inspect.

As noted, the stress in the bars will vary during the passage of heavy vehicles and consequently there is the
potential for fatigue, especially at the notches induced by wear. hacalloy bars can fail in a brittle manner at
notches such as fatigue cracks at room temperature as the trancition temperature is well above ambient levels
(Macalloy technical data).
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6.2.2  Threat Barrier Diagram

Threat - Barrier Diagram
Project: Barron River Bridge at Kuranda

Hazard: Wearing, corroding, highly stressed Macalloy bars
Loss of Control Fracture of Macalloy Bar

Credible threats
Threats that may

Precautionary Barriers Loss of Control

Actions to avoid LOC

Mitigation Barriers
Actions to reduce impact of consequences

Conseguences of

Damp vibration

Highly stressed Regularinspection

Refine assessement

GML Vehicles onl
Notched from \

wear I

Pitting corrosion
Fracture

Anchorage
corrosion

Regularinspec

Live Load Stresses

afe upgrade gfpiestressing bars

Fatigue

Adapted from: "Risk and Reliability - Engineering Due Diligence", 9th Edition by r2a Due Diligence Engineers

6.2.2.1 Loss of control

Fracture of one or mare ¢f ihe 64 Macalloy bars.
6.2.2.2 Threats

Combined effects or

e Highly stressed bars

o Wear at locations where Macalloy bars cross stiffeners / positioning brackets

¢ Intermittent corrosion / corrosion at anchorages

e Corrosion at anchorages
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e Live load stresses

e Fatigue

6.2.2.3 Consequences

e Local distress: Large eccentric force released from one side of the thin web of the girder of leaving and
unbalanced eccentric force applied to the thin web (see anchorage details in Figure 2).
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Figure 2  Anchorage of Macalloy Bars

e The anchorages for the two bar post-tensioning system are close to flange and stiffeners in Span 1, 2,
5 & 6 but the anchorages for the 4 bar tensioning system are located in the deep webs and away from
the flanges (refer Figure 2). Consequently, without detailed investigation, it is difficult to predict the
outcomes of a fractured bar. Advice from suppliers indicates that these bars typically fail in a ductile
manner but can fail in a brittle manner where a notch / crack has been generated by wear / fatigue.
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Brittle forces result in a sudden force release resulting in dynamic effects as well as static. The stretch
in these bars is also large (of the order of 3 mm / m or 100 mm in the 33 m long bars) and there will be
a lot of energy released possibly resulting in substantial plastic deformations of web / flange, damage
to the prestressing bar on the opposite side of the web leading to access restrictions due to loss of
strengthening and deformation / loss of capacity of girder.

Temporary closure of bridge during investigation / assessment of options (such as cars cnly, single
lane operation...) / rehabilitation

Restricted access

Collapse — worst case scenario should distortion compromise load carryirig capacity and a heavy load
crosses the bridge. The fact that the bridge is redundant (4 girders) ana bar ainchorages are in regions
of small moment and high shear reduces this risk.

Short-term only:

GML vehicles only:  Limit access to Regulation GML heavy vehicles (i.e., exclude permit vehicles):
Reduces live load stresses in bars

Refine assessment. Refine assessment by quantifyiing har stresses & wear:
Residual force e.qg., lift off tests

Traffic Loads e.g., strain measurement under traffic

Environmental effects e.qg., differential temperature, shrinkage

Amount of wear in each bar e.g., inspecticn: & measurement

Material properties  risk of brittle fracture

Replace a sample of bars and test bars 1o inform risk

Regular inspections unlikely to spot distress

Damp vibrations: Damp the transverse vibrations (if possible) to reduce the wearing of the
Macalloy bars as they repeatably vibrate against the stiffeners

Long-term options include:

Replace prestressing bars: Removes effects of notches and corrosion as well as utilising modern
materials that are mere ductile and less susceptible to corrosion. Completion before next winter is
prudent as cooler weather will likely increase stress levels in the bars and increase likelihood of brittle
fracture.

Upgrade prestressing bars: There may be an opportunity to increase ductility, durability and load
carrying capacity through adding more bars with less prestress and making them act compositely with
the girders, for example. It is noted that the Kings Bridge in Melbourne was also strengthened with
exterrial prestress, but the prestress was protected and arranged such that the loss of a tendon would
be unlikelv to damage the bridge.

Alternate systems.
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6.2.2.5 Mitigating Barriers

Given the expected brittle nature of these bars, it is unlikely that there will be any warning of a fracture. Thus,
the mitigating barriers relate to minimising the time the potentially compromised bridge is open to traffic.

These include:

e Regular inspections: Determine if bars are fractured and respond to limit the risk of failure due to
overload on a compromised structure

e Monitor bridge for shocks / loss of force in the Macalloy bars

e Rapid closure protocols: Establish the protocols necessary to close thz bndge with zero notice.

6.3 Stability of rocker bearings

6.3.1 Background

6.3.1.1 Description of bearings

The Barron River Bridge at Kuranda has 5 expansion bearings. Ore at each of the abutments, one in each of
the two suspended spans and one between Pier 4 and the continuous girder over (refer Figure 3, Figure 4 and
Figure 5).
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Figure 3  General Arrangement -- expansion bearings highlighted
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(a) Rocker bearing with top portion of bolt corroded  (b) Inclined rocker bearing with missing bolt and
away possible wear of hole around the bolt that the
bearing pivots around

Figure 4 Barron River Bridge: Rocker bearing at a suspended span expansion joint.

} i S /\‘

oy

S il R

(a) Fixed bearing at Pier 3 with corroded nuts tc (b) Expansion rocker bearings at Pier 4
hold down bolts
Figure5  Barron River Bridge: Pier carings

The piers are pinned to the girders via tail bearings with hinges at the top, except for Pier 4 which has an
expansion bearing (refer Figure 3 and Figure 5).

There is a total of 20 steel exparision rocker bearings and 16 steel hinged bearings. Details of the suspended
span rocker bearings are picsenicd in Figure 6.
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Figure 6 Expansion joint rocker hearings at suspended spans. Note: Bottom radius of rocker (6%/4") rotates
on aflat surface. Top radius of rocker (13/s") rotates in a greased cylindrical grove in the sole plate.
Grease nipples and PVC seals / washers provided to lubricate movement of rocker relative to the
sole plate.

6.3.1.2 International’GComparison

These rocker bearings are uncommon within TMR although they appear to have been common in North
America in the 1960s. The USA examples were referred to as pintle rocker bearings with a pin (pintle)
restraining the shoe irom sliding over the masonry plate (refer Figure 4 and Figure 5). The Kuranda rockers
are different in that the holding down bolts extend through an extension of the rocker shoe with lock nuts (refer
Figure 4 and Figtire 6).
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(a) Pintle rocker bearing. (b) Pintle rocker bearings at Dunn Niemorial Bridge,
Albany NY

Figure 7 Pintle Rocker bearings (NYSDOT, 2005; Cohen & Wetzk, 2016)

6.3.1.3 Effective coefficient of friction

Marzon et al (1983) tested rocker bearing to determine their effect've coefficient of friction and noted
circumstances where the expected 2.5% coefficient of friction was considerably exceeded though rust build-
up, debris on masonry plate or manufacturing errors in the maiching cylindrical surfaces between the top of
the rocker and the sole plate. Effective coefficients of friction up to 14% were recorded.

Movement of the rocker bearings requires slip between the matching cylindrical surfaces in the sole plate and
rocker and hence friction will restrain the movement. The Kuranda bearings include two grease nipples to
facilitate greasing the sliding interface. However, fretting corrosion evident in the Kuranda abutment rocker
bearings indicates that the grease has not been fuily efiective. Furthermore, the fretting corrosion may be
making the sliding surfaces uneven and further increasinig the effective coefficient of friction.

The increasing effective coefficient of friction and the built up of rust and debris around the bearings can also
lead to ‘ratcheting’, especially when associated with tall / flexible piers, as illustrated in Figure 8.

-—— Girder -—— Girder -—— Girder

- Initial Ak
3\ [~ debris and G —-Addlj{lonal
1] corrosion A L debris and

' [~ L riatbral an corrosion
_Ij material

Figure 8 Ratcheting effect causing critical tilting of rocker bearings (Cohen & Wetzk, 2016)

The height of these hearings means the bridge could drop by the height of the bearing should its travel be
exceeded.

6.3.1.4 Failires

Failures appear io be uncommon, although the two failures illustrated in Figure 9 and Figure 10 indicate all the
bearings can collapse together and that spans can fall.
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(a) 8rocker bearings at a double expansion joint (b) Toppled rocker bearings
collapsed dropping main span by 625 mm (25
inches), which was wedged onto the edge of the
pier.

Figure 9 Rocker bearing failure at Dunn Memorial Bridge Interchiarige, Albany NY, 27 July 2005 (NYSDOT,
2005; Cohen & Wetzk, 2016)

« SRES G

Figure 10 Rocker Bearing Collapse, Sullivan Square, Boston MA, 23 May 1952 (Getty images; Cohen & Wetzk,
2016)

6.3.1.5 Discussion

The steel rocker bearings have been corroding for many years, although they are currently in better condition
in terms of rust and debris around the bearings than they were a decade ago (refer 2008 Level 2 Inspection
Report).
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The bearings continue to serve despite their inclination and loss of bolts in some locations (refer Figure 4 and
Figure 5). For further details of bearings refer to the inspection reports and the draft SMP from 23 June 2018.

The articulation of the suspended span rocker bearings is illustrated in Figure 11. Note that the through bolts
and nuts will contact the bearing shoe at modest travels and hence tend to restrain / redistribute the travel

unless the bolts yield or fail or are lost to corrosion.
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(a) 0 mm travel (b) 44 mmrange (22  (c) 88 mm range (d) 140 mm range
mm) — bolt using half of (44 mm) — bolt (71 mm) — unstable

tapered hole in rocker, against tapered hole in
nuts at point of contact  rocker, holding down
with rocker bolts distorted

Figure 11 Barron River Bridge: Suspended span expaznision rocker bearing schematic for various amounts of

travel.
AS 5100.2 recommends a serviceability limit state (SLS) bridge temperature range of 55°C (3°C to 58°C) for
Kuranda. The corresponding axial thermal movements are summarised in Table 2, assuming the expansion
bearings do not restrain movement (i.e., points of zero movement at Pier 1, centre of Span 3 & Pier 5). The

SLS movements are increased by 25% for the ultirmate limit state.

Table 2 Thermal movements at expansion joints

Range of thermal
movement (AS5100.2)

22
42
69
22
155

Other influences on iongitudinal bearing movements that need to be considered when assessing the toppling

ricks include:
e Bearing setup at the time of construction

e Traffic and pedestrian loads, especially given the large depth of the girders and haunches in the girders

at the piers
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o Differential temperature deformations

e Shrinkage and creep of the bridge deck
e Foundation movements

e Braking and acceleration forces

e Earthquakes

e Construction tolerances

The movements summarised in Table 2 indicate that the Span 5 expansion joint is likely the most vulnerable
joint with the AS5100.2 estimated range of longitudinal movements being almost half the available range
before other effects (to be quantified as part of proposed investigations) and margins are considered.

Measurements of gaps in the finger plates and the inclination of the bearings (9 May 2017 — 24°C at 9:00 AM)
indicated:

e Substantial movement capacity remaining in the finger plate joints.

e Bearing inclinations consistent with expansion (assumes veitical bearings correspond to the typical
position)

e The largest inclinations were measured at the Span 5 expansion joint and the smallest inclinations
were measured at the abutments and broadly consistent with Table 2.

e The Span 5 rocker bearing inclinations were consistent with Figure 11 (b).

Cohen & Wetzk (2016) quote a German designer as suggesting that only the middle third of the shoe be used
to cover the maximum thermal expansion and contraction and that the outer thirds are safety precautions to
prevent toppling. One-third of the Kuranda suspencad span shoe corresponds to a travel of 2x71/3 = 47 mm
or +/- 25 mm say, which corresponds to the approximaiz position of the bearings observed in photos.

Concerns have been expressed regarding the collapse of the bearings should the available travel be
exceeded and the bearing ‘topple-over’ or the rocker slides on the base plate (masonry plate).
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6.3.2

Threat Barrier Diagram

Threat - Barrier Diagram

Project:
Hazard:

Barron River Bridge at Kuranda
Deteriorated rocker bearings

Loss of Control  Toppling of a bearing

Credible threats
Threats that may
cause LOC

Precautionary Barriers Loss of Control Mitigation Barriers

Actions to avoid LOC

Actions to reduce impact of consequences | Consaquences of LOC

Redistribution of
movement

Ratcheting

Abnormally heavy

vehicles

Braking &
acceleration
Toppling

Crowd Loading /
Queue of traffic

y

GML Vehicles only Catch stools & bearing rastraints

Short-term bridge

Restrict access if movement > threshold Beaving restraints closure
Maintain Rapid Closure Pcotocol
Refine assessment e Medium-term
/ closure

Partial collapse /
Potential loss of life

of a
bearing

//"i

Future bedring rehabilitatio

Adapted from: "Risk and Reliability - Engineering Due Diligence". Sth Zrlition by r2a Due Diligence Engineers

6.3.2.1 Loss of control
Toppling of a bearing: Bearings include expansion rocker bearings and pinned bearings at the piers.
6.3.2.2 Threats

1. Redistribution of movement: Should the friction in the bearings become too high, the movement
may accumulate at another location and increase the risks of bearing toppling / sliding, the axial
forces in the bridge decks and the forces resisted by the tall piers and their associated tall bearings.
Increased bearing friction in expansion rocker bearings is caused by corrosion, debris / road grime
buiid-un under the shoe and fretting corrosion in rocker to sole plate sliding surface.

2.  Ratcheting: The process of increasing movements with each cycle. This was
evident the Dunn St failure in NY, which included a pier that was flexible and cracked / yielded under
the thermal cycle. This may not be the case at Kuranda. All the piers are reported as in Condition
State 2, with no reported cracking above the water line.
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3. Abnormally heavy vehicles: Larger vehicles induce larger bearing movements

4, Braking and acceleration: Longitudinal forces applied to the tops of tall piers will cause
longitudinal movements in bearings

5. Crowd Loading / Queue of traffic: Crowd loads (e.qg., starts of fun runs) and traffic queues from road
maintenance / accidents could induce larger loading events than usual

6. Foundation settlements: Foundation settlements will induce longitudina! rrovements in
bearings. Unlikely given history

7. Earthquake: Unlikely

1. Short-term closure: Local effects only — Load is redistributed to the other bearings at the same joint
(4 bearings per expansion joint)

2. Medium-term closure: Suspended spans drop onto halving joints but do not fall or
severely damage supporting halving joint / cantilever.

3. Long-term closure / loss of life: Suspended span falls / partial coilapse of bridge

Short-term only

1. Refine assessment: Quantify current condition and position of bearings and likely
movements. Could include: Inspection / measurenient; theoretical modelling to include longitudinal
movements due to rotation, in-service mcvement monitoring

2. Maintain: Keep nearings clear of corrosion and debris. Grease sliding
interface between sole plate and rocker.

3. Restrict access > threshold: Moriitor movements and pre-emptively restrict access if movement
exceeds a threshold. Options inciude: visual, inspections, camera on a stick, fixed cameras, remote
surveillance cameras, movement moritoring, alarms.

4.  GML vehicles only: Limit access to as-of-right heavy vehicles and therefore reduce
abnormal movements. Prevent crowd loads on the bridge (crowd loads can be heavier than traffic
loads). Avoid queues of traific across bridge from road maintenance and where possible accidents.

Longer-term options include bearing upgrades.

1. Rapid closure pratocols: Be prepared to close the bridge with zero notice.

2. Bearing restraints: Restrain rocker bearing shoe and masonry plates in locations
where holding down bolts to the bearings have been compromised. Restraints could be friction grip
bolted to steelwork without drilling, cutting or welding.

3. Catch Stools: Add catch stools to minimise consequences of rocker toppling
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6.4 Vehicle effects exceed residual capacity

6.4.1.1 Background

The bridge is a long span bridge for the H20S16 design class (33 t truck) carrying heavier and longer loads (50
t B-doubles) than it was designed to carry. Experience has shown that these bridges tend to be operating at
reduced margins.

A Tier 1 Bridge Assessment has been undertaken by KBR but is to a superseded assessment brief and has
not been independently peer reviewed?. The assessment was made using standard assumptions including the
presence of multiple vehicles simultaneously on the bridge. The assessment notes that nc steel properties are
specified on the drawings and assumes the yield strength of the steel in the girders is 170 MPa based on the
likely design stresses of the era. The steel plates were supplied as Class D Plate to Australian Standard A33
(1937) for Class D Plate which specifies a yield strength of not less than 50% of the ultimate tensile strength
(UTS) where 386 MPa < UTS < 455 MPa suggesting the 170 MPa assumed in the assessment could be
conservative. This assessment identifies the following areas as operating at margins less than Australian
Standard margins for GML semi-trailers (42.5 t)*

e Girder bending (hog) over piers (minimum SAR® ~ 0.6)
e Girder bending (sag) (minimum SAR ~ 0.8)
e Pier cantilever bending (hog) (minimum SAR ~ 0.8)

However, as discussed, the bridge was retro-fitted with Macalloy bars before opening seemingly out of
concerns about brittle fracture and/or the capacity of the airders. The retrofitted Macalloy bars are now
compromised through wear and corrosion. In addition, trere are severely corroded bolts fixing the bearings
into position. These factors are unlikely to have been ccnsidered fully in the assessments undertaken to date.
A review of the material properties, including the risk of brittle fracture, is recommended along with a new
assessment of the bridge.

The most onerous regulation mass general access vehicle accessing the bridge is the 19m long 50t B-double
which has load effects 15% greater than the 42 .5t semi-trailer. A line model comparison of the unfactored
effects induced by various individual heavy vehicles is summarised in Table 3.7

Table 3 Line model comparison of effects induced by different vehicles

Vehicle ~ 42.5 t semi-trailer effects / Vehicle effects
19m 50t B-doggle)) = ki
(10 x12t @/Bmpiatiorm [

gr (Form 11) [Ruvf)
K7 U~ 0.75
| Group2€BV RO
L7250 16

4 A new indepernent higher-level assessment is recommended
3 Current access iz for GML vehicles which include 50 t 19 m B-doubles and truck and dog.

6 SAR = Strength Assessment Ratio. A SAR of 0.6 means that the bridge has 60% of the capacity required for current loading as per
AS 5100.7 based on standard assumptions such a live load factor = 2.0, dynamic load allowance = 40%, multiple vehicles on the

bridge simultaneously, nominal material properties.

7 Extracted from email from TMR Structural Assessment of 11 September 2018.
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Semi-trailers, 19 m B-doubles and truck and dogs have accessed this bridge for many years and so provide a
benchmark for its past satisfactory performance.

Currently, the bridge is not on the ‘do not cross’ list for 48 t cranes nor in the Conditions Database for
restriction on excess mass movements and so some permit vehicles could theoretically cross the bridge.
Restricting access to vehicles that generate less effects than Regulation GML heavy vehicles (as-of-right
general access vehicles) is helpful in managing the risks associated with vehicles heavier than the typical
vehicles crossing the bridge.

The Barron River Bridge at Kuranda provides two-lane two-way access. The relatively smaii numbers of
heavy vehicles on this route and the two-way two-lane access across the bridge indicate that multiple vehicle
events are infrequent but possible. This suggests that extreme multiple vehicle events may not have occurred
in the past but could occur in the future and thus represent an ongoing risk.
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6.4.1.2 Threat-Barrier Diagram

Threat - Barrier Diagram

Project: Barron River Bridge at Kuranda
Hazard: Potentially brittle steel in girders
Loss of Control Vehicle effects exceed residual capacity

Credible threats Precautionary Barriers Loss of Control Mitigation Barriers
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\ Preclude crowd loading
Regulation GML Vehicles only
Abn%::?lll‘;:eaw \ NDT of girders
Refine assessment of materials Long-termdosure
™~ / potenntial loss of
\

Multiple heavy
vehicles

Vehicle effec
exceed @sidua

Crowd Loading/ capagci
Queues of traffic

Rapid Closure Protocol \

Adapted from: "Risk and Reliability - Engjine2ring Hue Diligence", Sth Edition by r2a Due Diligence Engineers

6.4.1.3 Loss of conirol

Vehicle effects exceed residual capacity

6.414 Threats

1. Brittie fraciure: Steel properties are not well known. Strengthening after the brittle
fracture induced collapse of Kings Bridge in Melbourne suggests concerns. Risk much higher if
cracking in tension flange observed / detected.

2. Fatigue: Relatively light traffic indicates traffic unlikely to induce fatigue
damage. However, the presence of notch inducing defects in the tension flanges may provide a crack
initiator.
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Abnormally heavy vehicles: Larger vehicles induce larger stresses

Multiple heavy vehicles: Combinations of heavy vehicles induce larger stresses in the
bridge

Crowd Loading / Queues of traffic.: Crowd loads (e.g., starts of fun runs) and traffic queues from road
maintenance / accidents could induce larger loading events than usual

Medium-term closure: Local effects only — Load is redistributed to other members / should the
materials prove ductile

Long-term closure / potential loss of life: Partial collapse of bridge, particulatiy if the materials prove
to be subject to brittle fracture

Short-term only

1.

Refine assessment of materials: Investigate the materia! properties and the potential for brittle
fracture of the steel in the girders / Macalloy bars at this iccation. Update the assessment.

NDT of girders: Undertake NDT of girders to identify cracking and / or crack
inducing defects.

Regulation GML vehicles only: Limit access tc¢ as-of-right heavy vehicles and therefore reduce
abnormal loads that may not be consistent with hast performance. Avoid queues of traffic across
bridge from road maintenance and where possibie accidents.

Signs to advertise limits for heavy vehicle access
Prevent crowd loads on the bridge (crowd loads can be heavier than traffic loads).

Compliance Monitoring: Moriitoring and compliance activities to help ensure only regulation
GML vehicles are accessing the hridge. Monitoring options include:

o Classifiers to identify ncn-conforming vehicle configurations
e Weigh-in-motion with images of heavy vehicles

o Calibrated BiSP (kridge in-service performance) monitoring of key components to quantify live
load effects and record images of events inducing large effects

Longer-term options to be informed by refined assessment.

1. Rapid closure proiccol: Establish the protocols necessary to close the bridge with zero notice.
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7. Recommendations

7.1

The recommendations that follow acknowledge:

1. The bridge has performed satisfactorily for over 50 years despite the concerns aboui irittle
fracture, wearing Macalloy bars and deteriorated bearings.

2. Comparison with the 2008 Inspection Report indicates that the girders / cearings are likely to be
better maintained now than a decade ago, although some bolts have keen lost through corrosion
and the residual stubs are likely to be continuing to corrode.

3.  There are no proposed changes to the traffic loading (for example, GML. to HML) on the route

4. There is a commitment to investigate and refine the assessment / risi management plans in the
short-term.

7.2

The recommendations are summarised below. It is noted that the findiihgs from some of the recommendations
will inform other recommendations. For example, the material propeities and the in-service response to traffic
will inform the load carrying capacity. An indicative program is presented in Section 5 below.

1. Limit access to likely historic load levels:

1.1. Regulation GML vehicles to be the upper bound for vehicles accessing this bridge until more
refined assessment / rehabilitatior: works are complete. Access should not be granted for
Class 1 vehicles which would include all Group 1 and Group 2 SPV’s, platforms and load
carrying combinations (including ~orm 11) subject to due diligence that the alternate routes
are acceptable. Access for GML vehicles, including 50t B-doubles and truck and dogs, as
well as 24t pick and carry cranes can continue.

1.2. Implement a Commitnications Plan to inform interested stakeholders, including the transport
industry. Utilise existing VMS signs to advise access restrictions

1.3. Avoid queues of tiefiic across the bridge where possible. For example, position traffic control
before the bridge 11 both directions.

1.4. Exclude crowii ioads occurring on the bridge.
2. Macalloy bar audit:
2.1. Inspect bais to identify extent and magnitude of wear / damage
2.2. Seek advice re risks associated with wear
2.3. Review short-term risk assessment
3. Remove, replace and test a sample of Macalloy bars exhibiting signs of wear (within 3 months)

3.1. Develop procedures to safely remove Macalloy bars. To include consideration of any further
vehicle restrictions during removal and replacement of bars.

3.2. Determine the force induced in the bars from heavy vehicle traffic

3.3. Determine residual forces in a sample of bars
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3.4. Replace the sample of bars with new bars
3.5. Test the residual fatigue life and residual capacity of the worn bars
3.6. Review short-term risk assessment

4. Bearing movement audit:

4.1. Collect bearing and expansion joint position with enough detail and recoverabie reference
points to facilitate future measurements and the replacement of the bearings, should this be
necessary (within 6 weeks).

4.2. Theoretical modelling of longitudinal movements due to effects such as thermal effects;
heavy vehicles; braking; and earthquake. Modelling to include the movements at the piers
and joints due to the depth of the girders.

4.3. Identify the scenarios that could cause the bridge bearings to topple and the appropriate
precautions.

5. Bearing restraints:

5.1. Restrain rocker bearing shoes and masonry plates in iccations where the holding down bolts
to the bearings have been compromised. Restraints could be friction grip bolted to steelwork
without drilling, cutting or welding.

5.2. Add catch stools to Span 5 rocker bearings.

6. Regularly maintain the bearings (routine): Keep bearings clear of corrosion and debris.
Grease sliding interface between sole plate and rocker.

7. Investigate risks and longer-term risk manageinent strategies associated with (within 6 months):
7.1. Macalloy bars
7.2. Bearing toppling (both fixed and expansion bearings)
7.3. Girder materials and brittle fracture

7.4. Load carrying capacity, including sensitivity to operational factors to inform access and risk
management

8. Monitor in-service perfcimance:

8.1. Monitor moverierits of bearings / expansion joint (Span 5 say) due to traffic and
environmentai eftects

8.2. Monitor response of selected girders and Macalloy bars

8.3. Collectimages of vehicles inducing large events to support compliance and risk
manageinient.

8.4. (Quaniify dynamic load effects and their sensitivity to speed to inform risk management and
precautionary barriers such as speed restrictions.

9.  Rapid closure protocol: Establish the protocols necessary to close the bridge with zero notice as
part of the Communications Plan.
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8. Risk Management & Investigations: Scope

8.1 Introduction

The Barron River Bridge at Kuranda is a large, tall, bespoke steel bridge. It was designed for a 33t truck
(H20S16) and is now carrying much larger 50.5t B-double and truck and dog vehicles as well as cranes and
possibly load platforms transporting indivisible loads.

The 45.7 m spans are long compared to the average span length of about 12 m being constriicted during the
1960s, making it more susceptible to these longer heavier loads and hence is ope’ating at reduced margins
compared to Australian Standards.

The steel in the bridge was apparently not specified with potential brittle fracture in mind and following the
collapse of the Kings Bridge in Melbourne due to brittle fracture, the girders were retrofitted with stressed
Macalloy bars. This retrofit has been gradually compromised through vibration and wear of the bars.

The bearings are also deteriorating through corrosion and wear.

Figure 12 provides an overview of the proposed program of investigations and works. This program, risks and
scope of works will be updated as new information is received. Supplementary investigations may be
recommended depending on the findings of the initial investigaiicns.

# Activity 2018 2013 2020

ONDJFMAMIIIJ ASOND|J FMAMI|I A

1  |Project Management & Governance -

2 |Action Short-Term Precautionary and Mitigating Barriers

21 Limit Access to GML Vehicles Review
2.2 Install advisory signs Review
23 Implement Protocols Review
2.4 Targeted inspections & Bearing Maintenance . - -
x5 Bearing stops and catch stools /) |

3 Initial Investigations of Risks

31 Brittle Fracture and Material Properties of Girders N

3.2 Brittle Fracture of Macalloy Bars .\

3.3 Bearing Stability

34 Load Assessment _

3.5 Structural Behaviour -

36 In-service Performance Monitoring |
3.7 Update Risk Assessment |
38 Rehabilitation Plan and Budget

4 |supplementary Investigations of Risks
4.1 As required and agreed

Planning and Design
5.1 As required and agreed

6  |Rehabilitation
6.1 As required and agresd

Figure 12 Indicative Piogram

The investigations are multi-faceted and interdependent. A more detailed program will be developed should
the investigations proceed.

The scope of the different activities is discussed below. The budget estimate follows the discussion of the
scope.
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8.2

8.2.1

8.3

8.3.1

Scope
Establish
Project Governance Group
Program
Project Team
Risk Register
Communication Plan

Manage Investigations

Introduction

The scope for the precautionary and mitigating barriers (refer Section 7) that are generic and can be
implemented without further investigation is presented below.

8.3.2

8.4

8.4.1

Scope
Limit access to Regulation GML Vehicles or equivalerit.
Add signs advising access restrictions.
Protocols:
Implement protocols to avoid queues of iraffic across the bridge where possible.
Implement protocols to exclude crawd loads occurring on the bridge.
Implement protocols for escaiation and rapid closure of the bridge
Six monthly Targeted Level 2 Inspzactions
Prepare guidelines for Targeted Level 2 Inspections
Regular bearing maintznance
Bearing stops & caich sicols: Design, fabricate and install bearing stops and catch stools to:

Restrain rocker earing shoes and masonry plates in locations where the holding down bolts to the
bearings have been compromised.

Catch Span & iecker bearings should excessive movements occur.

Brittle Fracture and Materials Properties of Girders

Refer Section 6.4 and 7.2.
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e Steel supplied to A33 Class D Plate, which is a relatively open standard with very limited chemical
composition / material property requirements (for example, there is no ductility testing such as Charpy
V-notch).

e The tension flanges were post-tensioned as a retrofit, most likely due to concerns apout brittle fracture.

e The material properties are central to the assessment and management of the bridge.

e Seek further historical information on the properties of the steel and the reasons for post-tensioning the
bottom flanges.

e Seek advice from VicRoads re the management of the Kings Bridge {failed hy brittle fracture and also
post-tensioned).

e Collect a small sample of the steel and benchmark properties againzt modern standards for ductility /
brittle fracture.

e Review the outcomes and identify further investigations az approp’iate.

e Investigate threat of brittle fracture to inform further targeted investigation and long-term management
of bridge.

e Obtain steel material properties to inform load assessment and management of access.

e Update risk assessment and recommendations.

e Search archives (TMR, KBR...) and mee&t with the engineers involved (] NR [) to
identify further information about the steel properties and the reason for the retrofit with the Macalloy
Bars.

e Establish and benchmark material properties and ductility (Metallurgical / testing specialists):

e Collect steel samples from iow stress areas (2/100 mm diameter cores from girder webs, 2/120 mm
long x 20mm wide slices fror girder flanges say) and in-situ hardness tests

e Test samples to establich:

e Mechanical properties (Hardness, UTS, Yield, elongation, stress strain)

e Brittle fracture potential

e Charpy V-notch at operating temperatures at 15C below operating temperature

e Chemical ccmpasition and microstructure

o Report material properties and ductility / brittle fracture assessment & recommendations
¢ Review ouicomes and impacts

e Update Risk Assessment and Recommendations (including further investigations if required to be
undertaken as part of the Supplementary Investigations — see also Section 8.5)
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8.4.2 Brittle Fracture of Macalloy Bars

e Risk of brittle fracture of bars due to wear / fatigue without warning.

e Potential for brittle fracture to damage girder due to eccentric brackets supported by iiie web. The
drawings do not have a jacking sequence and so brackets may have been desigried for bar to be
jacked individually rather than in pairs. Forces exerted during a brittle failure wiil be dynamic and
potentially more damaging than during jacking. If the brackets and girders can survive a brittle fracture,
then the risks reduce substantially.

e 60 bars, almost 2,000 m in total length.

e Remove a sample of the bars and subject the worn sections to fatigue tesis corresponding to 5 years
(say) of remaining life and then test to failure.

e Investigate the ability of the Macalloy bar anchorages to withstand the fracture or a bar.

e Improve understanding of the risks & consequences.
e Investigate the feasibility of delaying the replacement ot the bars during the investigation phase.

e Recommendations

e Audit of Macalloy Bar Condition

e Investigate potential damage due to brittle fracture in one bar (dynamic finite element analysis)
e Determine residual force in bars

e Develop safe work method statement fcr the jacking and replacement of the bars

e Prepare jacking couplers to match old thread (epoxy mould)

o Lift-off tests to determine residuai force in bars specialist contractor.

o Determine properties / remaiiiing life of a sample of existing Macalloy bars

e Remove and replace two bars (by specialist contractor — scaffold under girder on Cairns end of the
bridge, say).

e Measure bar wear
e Estimate fatigue cvcles due to traffic using finite element model (Refer Section 8.4.5)
e Testing of wern pars under fatigue and then to ultimate

e Report, tpdate risk assessment, recommendations

e An alternate strategy is to replace the bars immediately.

Advantages:
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0 Reduces the risk as soon as possible

0 Reduces the cost associated with the investigation phase (some of the work will have to be
done as part of the replacement)

e Disadvantages:
0 Substantial cost now:

0 Like for like bar replacement cost of the order of $300,000 + access. Previous estimates of
access for painting were of the order of $750,000 indicating a bar replacemeni cost in excess of
$1million.

o0 If access is provided, it would be prudent to use the access for a range of activities and so time
for planning would be helpful.

o Cost efficiencies associated with multiple uses of access (for examgple: bearing replacement,
painting) may be lost.

o The work may need to be redone / augmented as alterations to the details of the prestressing
bar installation (for example, removing wear points and improving corrosion resistance) and
improving robustness in the event of a bar failure or improving assessment ratios may also be
prudent.

8.4.3 Bearing Stability

Refer Section 6.3 Stability of rocker bearings and Section 7.2 Recommendations.

This section focuses on the gathering field data and refining the assessment for planning longer-term risk
management. Other aspects of the bearing stahility investigations included in other sections are:

¢ Recommendations for implementing shcri-term measures are included in Section 8.3.
e Assess thermal and live load movements (included in Section 8.4.4)

¢ Identify the scenarios that couid cause the bridge bearings to topple and the appropriate precautions
(included in Section 8.4.4)

e Gathering field data and rziining the assessment for planning longer-term risk management

e Gather field data 210 refine assessment:

¢ Measure bearing and expansion joint movements — summer and winter (assumed to be part of regular
bearing maintenance program and costs not included in this project)

8.4.4 Load Assessment

Refer Section 6.4 and Section 7.2.
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e Inform long-term risks associated with heavy vehicle access and appropriate access management
strategies considering:

o the material properties of the girders and Macalloy bars

e the ability of the tall piers and tall slender rocker bearings to support modern braking loads and
environmental loads

e Provide information for a review of the imposed access restrictions.
o Identify locations that may be sensitive to fatigue damage.

¢ |dentify components that may require strengthening to ensure long-term perfcrimance for current and
aspirational traffic loads.

e Procure an advanced assessment from engineers with expertise in the assessment of steel girders with
stiffened webs, brittle fracture and fatigue.

e Assess for as-of-right and permit vehicles (see scope)

e Assess the piers and pier fixed bearings for longitudinal etfects (braking, temperature, shrinkage...)

e Procure assessment. Assessment brief to include:

e Heavy Vehicle loads: Truck and Dog; Crane; L.PT10; HLP3208
e Components to be assessed for vertical loads

e Deck slab (6.5 inch thick)

e Girders considering the measured materiai steel properties; web buckling; flange bends without
stiffeners; unbonded stressed Macalloy Rars...

e Halving joints

e Bearings

e Pier headstocks

o Identify fatigue sensitive iccations including locations with
o Low fatigue detaii classifications
o Distortion indiuced fatigue,
0 Constraint induced Fracture (CIF)

e Componenis (0 he assessed for vertical loads and longitudinal loads (braking and environmental
effects)

e Fixed piers

e Fixed bearings at piers

8 Details of the assessment vehicles to be agreed with Structural Assessment prior to commencement of the assessment.
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e Rocker bearings

e Components to be assessed for longitudinal movements

e Movements due to traffic and environmental effects

o Identification of the loading scenarios required to topple bearings

e Report

¢ Review assessment

e Review implications for access restrictions, general access and possible

e Update Risk Assessment and Recommendations (including further investigations if required to be
undertaken as part of Supplementary Investigations — refer Section 8.5)

8.45 Structural Behaviour

e This bridge is unique and incorporates many details that are not standard. A quality structural analysis
model is essential for the technical management of this project.

e Provide an independent structural analysis model to:
¢ inform / validate risks (Macalloy bars, bearing movements, assessment, brittle fracture);

e support / validate the investigations (for example, the independent review of the assessment, stresses
in prestressing bars due to live load);

e inform assessment of permit applications; and

¢ the design / validation of temporary works for likely bearing replacements.

e Develop FE Model of Bridge

e FE Model (shell) - deck slab, girders, halving joints, bearing linkages, piers

e Loading: Self-weight, Ext P/S. Temperature (average and differential), shrinkage

e Loading: Truck and dog; Crane; LPT10°

e Validate & Documerit

e Investigate:
0 Movements at bearings: Displacement and rotation, SLS and ULS (elastic)
0 Stresc in prestressing bars due to traffic

G Slress hot spots - halving joints, hog regions, anchorages, sag regions

9 Details of the assessment vehicles to be agreed with Structural Assessment prior to commencement of the investigation.
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8.4.6

8.4.7

8.4.8

In-service Performance:

Refer Section 6.4 and Section 7.2

Know the loads and the effects they induce in the girders (strain) and bearings (movement)
Inform assessment:

Independent validation of modelled behaviour

Natural frequencies

Fatigue spectra

Improve credibility of the assessment and access management of the bridge (experience indicates
freight vehicles may induce less damage than expected but vehicles carrying indivisible loads may
generate effects larger than considered acceptable)

Inform risk management:

Bridge specific live load models incorporating actual heavy vehicles, drive lines, load levels and
dynamic effects

Identification and management of vehicles exceeding acceptable bridge response thresholds

Quantify the movement of the bearings and ‘stick-siip' actions associated with bearing operations.

Use instrumentation to monitor the response cf the bridge and to trigger a camera to retrieve images of
the heavy vehicles inducing large effects.

Monitor movements of bearings / expansion joint (Span 5 say) due to traffic and environmental effects
Monitor response of selected girders and Macalloy bars

Collect images of vehicles irducing large events to support compliance and risk management.
Calibrate the response witn known vehicles

Report

Update Risk Assessment

Progressiveiy Lpdate risk assessment with new information.

Rehabilitation Plan & Budget

May flag items of importance that are critical for urgent action.

Provide a clear statement of the scope and estimate of costs where the scope is clear
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e |dentify projects where there are potential efficiencies for doing them together

e Provide information to support funding applications.

8.5

Supplementary investigation of risks will depend on the outcomes of the Initial Investigaticns of Risks and
approval of their scope. If recommended these investigations will not proceed unless agireed.

A brief discussion of follows:

Brittle Fracture and Material Properties: The initial investigation will inform the probiem and likely lead to
further investigation. If the test results are consistent with a low risk of brittle fracture, then the testing may
need to be extended to include a larger sample of the steel supplied through a combination of NDT and further
sample collection. If the samples indicate a concern about brittle fracture, thein more extensive investigations
may be required. As well as more extensive material sampling and testing, this could include ultrasonic or
ACFM testing of the welds to identify cracks or defects that may induce cracks that are a precursor to brittle
fracture.

Brittle Fracture of Macalloy Bars: It is possible that the initial irnvestigation conclude that the risks are
unacceptable and need to be managed in the short term.

Load Assessment: Further targeted assessment of specific issues may be appropriate.

In-service Performance Monitoring: Extension / retargeting of instrumentation may be necessary.

8.6

A budget estimate of costs for the Initial Investigation of Risks is summarised in Table 4. These costs are a
guesstimate based on estimates of time, rates and discussion with industry.

Budget estimates for the supplementary investigations are not included as the scope is not yet defined.
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Table 4 Budget Estimate of Costs

Cost (Excluding Distribution
GST)
Project Management & Governance $ 147,000 16%
Action Short-Term Precautionary and $ 158,400 18%
Mitigating Barriers
Brittle Fracture and Material Properties of $ 44,200 5% N
Girders
Brittle Fracture of Macalloy Bars $ 130,400 15% AN
Bearing Stability $ 20,000 2%
Load Assessment $ 122,00 i 14%
Structural Behaviour $ 28,800 1 3%
In-service Performance $ 156,200 18%
Update Risk Assessment $ 17,600 2%
Rehabilitation Plan & Budget Estimate $59400 | 7%
Subtotal $884,000 100%
Contingency (20%) $ 176,500
Total $ 1,060,800

The costs include the costs of TMR Cairns, TMR Structures, RoadTek, Consultants and specialist contractors.
The split between these groups is summarised in Table 5.

Table 5 Distribution of costs between groups

7,

Cost (Excluding Distribution
GST)
Management & Governance $ 147,000 16%
TMR Cairns N $ 72,800 8%
TMR Structures - $ 252,800 29%
RoadTek N $ 69,000 8%
Traffic Control & $ 32,400 4%
Under Bridge Inspection UI‘E_ $ 3,3000 4%
Consultants, Construction & Costs $ 277,000 31%
Subtotal Vi $ 884,000 100%
Contingency (20%) $ 176,800
Total /9 $ 1,060,800
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10. Future Actions

10.1

Not part of this report
Rehabilitation items may include:
e Girders & Macalloy Bars
e Bearings
e Headstocks
e Expansion Joints
e Guardrail
e Paint

Access will be an important consideration.

10.2

Not part of this report.
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. Sheet
Structure Maintenance Schedule M1 T of 16
Structure Id 7799 Name
Crossing Name Barron River Alt. Name
Structure Type Bridge Owner MR DEPARTMENT OF MAIN R(
Construction Type Girder/Beam District 403  Far North
Construction Material Steel LGA Id 277 MAREEBA SHIRE COUNCII
Inspector| NR | Date 19-NOV-2020
——— | -z [ ey - 4 -
Inspection Level 1[__| 2iX1 31 | Overall Condition Rating —_____ Underwater | __]
Vermin Screens [__]  Sceurity Measures [__)
Road Section Start End TDist
Id Description S CwayS RPC Dist RPC Dist Stcart End

Inspector's Comments

Structure is in poor condition.

Structure undergoing investigations due to brittle failure/fatigue concerns. At time of inspection, girders at
several sites have had lead coating removed for NDT testing (specifically MPI) of cracking at splice join
welds. Cross girder-girder interfaces and stiffeners have also bees examined for cracking at welds.

Steward's Comments

Vermin Screen Comments

Security Measures Cominents

Total Maintenance Backlog Amount $ 28660

Fadage INUmopDper 1 O 1o




. Sheet

Structure Maintenance Schedule M1 > of 16
Structure Id 7799 Name

Inspection Date 19-NOV-2020 Inspection Level 11 __1 21X 1 31 __1i

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number O , Al ; B4 ! 438

Component Description Bearings Significance 11__1 2i__i1 3(X

1
[ — - |
1
1

Defect Details Condition State 11 __1 2:__1 3i% |

Active corrosion in B4 sole plate especially on the back face with flaking and loss of section up to 6mm (014, 015). Staining under coating on front face
also.

Recommend treatment of treatment of B4 sole plate. NB - steel components in structure typically have red lead coatirgs.

—
z Description . 2 ! E
z g 3 z z|2
=z = = = | &
Z = < = s | E
S = = = £ = | S
< = (=4 = < & | O

10081 Spot clean and paint steelwork L/SUM 1 780 7801 3 | N

945A2 Access using scaffolding P/SUM 1 N 650 6501 3 | N

Sub-total $ 1430

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Stauvdard Number o , A2 , J1 /148

Component Description Joint Significance 1i__1 21X 1 1 41
Defect Details Condition State 11 __1 211 3ix | 4i

2 steel plate anchors missing at side 2 lane - roughly at wheel paths (012). Steei ; p.ate slapping noisily under traffic. Recommend reestablishment of
anchors.

z Description D) g
=y £ = e 2| =
o o =4 = = =
= R = - = A
= = s = = £ E
£ = & = < = |3
823 Replace/repair expansion joints (steel) m 3.5 650 22751 3 | N
900A3 Traffic management (including TMP) P/SUM 1 850 850l 3 | N
Sub-total $ 3125
Defect Location and Details {frera B2 forms)
Component Location (Modification/Group/Component/Standard Number O ! AP1 / GR1 / 728
Component Descriptios Guard Rails Significance 11X 21 __1 3i__1 4i__1
Defect Details Condition State 11 __ 1 2i 1 3ix 1 41 1|
Single bolt connection to end posts in both GR (002 - typical). Requires provision of connections to current standards.
° . =
z Description ) 3
z £ s z z|2
= = ~ E T|l=
= = = = 2 S| E
S = = = B =13
< = (=4 - < & | O
7254 Provide connections to end posts or rails L/SUM 2 680 1360 3 | N
900A3 Traffic management (including TMP) P/SUM 1 850 850 3 | N
Sub-total $ 2210
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Structure Maintenance Schedule M1 Sheet

Structure Id 7799 Name
Inspection Date 19-NOV-2020

Inspection Level 11 __1 21X 1 31 __1i

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number O yi P2 / B1 / 400

Component Description Bearings Significance 11__1 21X 1 31 1 41 __1
Defect Details Condition State 11 __1 2:__1 3i%x 1 41__1|
Fixed bearings located on pier 2.

B1 - CS3. Outside anchor nut has severe loss of section (037). Minor corrosion evident under coating. Previous L3 inssection recommendation of replace

—
z Description 2 ! T
z £ E z| 2
= = & E z|=
Z = < = s | E
S = = = = = | 3
< = (=4 =} < & | O
Sub-total $
Defect Location and Details (from B2 forms)
Component Location (Modification/Group/Component/Standard Number o , P3 , Bl ;400
Component Description Bearings Significance 1i__1 2ix 1 3i__1 41i__1i
Defect Details “Condition State 1{_1 2 1 3171 4%}
B1 - CS4. Lower attachment nut has nearly completely corroded away (047) with modeiate corrosion in the hinge pin and upper attachments.
=]
z Description ) T
z & 3 z z|=
z - | E = 2 G
£ = g = g 2| &
< =] (=4 =] < & | O
Sub-total $

Defect Location and Details (ivoni 52 forms)

Component Location (Modificatieca/Group/Component/Standard Number o , P3 ! B4, 400
Component Description___ Bearings Significance 1L__1 2LX 4
Defect Details Condition State 11 __i1 2i 3 1 4iX
B4 - CS4. Minor loss of section i lower attachments. Minor corrosion evident forming under recent spot treatment coating (049). Rust staining from

hinge pin under coating. Upper attachments are untreated and have corrosion with moderate loss of section in nuts. Severe loss of section in sole plate-
girder attachment on top of inwz? flange of girder (050).

w

z Description D) T

£ £ : E =2

= = o E T|=

3 2 S E g 2|5

< S = S < |3
Sub-total $

Paae Number: 3 of 16



Structure Maintenance Schedule M1 Sheet

Structure Id 7799
Inspection Date 19-NOV-2020

Defect Location and Details (from B2 forms)

Name

Inspection Level 11 __1 21X 1 31 __1i

Component Location (Modification/Group/Component/Standard Number O ! P1 ! B1 ! 438
Component Description Bearings Significance 1L__1 2i__1 3{X 1 4f ]
Defect Details Condition State 11 __1 2:__3 5171 41 __]

Fixed rocker bearings at halving joint 1, E1 of span 2 (026 - typical).

B1 and B4 have been coated since previous inspection however moderate-severe loss of section remains in anchor nuts (027, 28). Corrosion evident
under coating on undersides of both rockers and in sole plates.

==
z Description & 2 ! E
£ = & £ 2|2
= = 2 s | &
= e & = e ) £
] = = = £ =13
< = o = < & | O
Sub-total $
Defect Location and Details (from B2 forms)
Component Location (Modification/Group/Component/Standard Number O ! P1 / B4 / 438
Component Description Bearings ~ Significance 1i__1 2i__1 3iX i 4i_ i
Defect Details Condition State 11 __1 211 3ix 1 4i 1
Fixed rocker bearings at halving joint 1, E1 of span 2 (026 - typical).
B1 and B4 have been coated since previous inspection however moderate-szvere I03s of section remains in anchor nuts (027, 028). Corrosion evident
under coating on undersides of both rockers and in sole plates.
z Description : @ T
z g = = | =2
z = =4 = - | =
3 £ 2 E £ 2|5
< = & = < e S
Sub-total $
Defect Location and Details (ivoni 52 forms)
Component Location (Mod:ficatiea/Group/Component/Standard Number o , P2, Bl ;438
. . . === === === ===
Component Description_____ Bearings Significance 11__1 21 __1 3iX i 4i__i
Defect Details Condition State 11 __ 1 2i__1 3 | 4ix 1|
B1 - CS4. Lower attachment on downsiream side has completely corroded away (033). Corrosion evident in hinge pin (034) - unable to determine extent
of loss of section.
° . =
r4 Description 3‘ e 2
= = = s | &
£ | 2 E z 2|
Z S & =) < = |3
Sub-total $

Paae Nuumber: 4 of 16



. Sheet

Structure Maintenance Schedule M1 s of 16
Structure Id 7799 Name

Inspection Date 19-NOV-2020 Inspection Level 11 __ 1 21X 1 31_ |

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number o , P2 ! B4 , 438

Component Description Bearings Significance 11__1 2i__i1 3(X

o e e [T

Defect Details Condition State 1i__1 2:__1 5i

-

B4 - CS4. Lower attachment on downstream side has completely corroded away (036). Corrosion evident in hinge pin. Corrosion in hinge pin appears
severe.

——\
2 Description z 2 ! - E
& = & = =
= = = = | =
Z = < = s | E
S = = = £ = | S
< = o =} < & | O
Sub-total $

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standara Number o A P4 ! B1 / 438
Component Description Bearings Significance 10__1 2i__1 3{x | 40 1
Defect Details “Condition State 11 1 21 | 3171 4ix1

Bearings 1-4 appear to have rotated to their tolerance limits. Refer to Sketch 14 for measurements at rocker-bed plates.

B1 - CS4. Severe loss of section in anchor attachment on downstream side with active corrosion apparent under recent recoating (059). Active corrosion v

z Description @ T
z £ 3 - z| 2
£ .| 3 | = 2 HE
£ = g = g 2| &
< =} =4 =] < & | O
Sub-total $
Defect Location and Details (ivoni 52 forms)
Component Location (Mod:ficatiea/Group/Component/Standard Number o , P4, B2 ;438
Component Description Bearings Significance 1{__1 2{__1 31X1 4 1
Defect Details Condition State 111 2 1 3ix1 4}
Bearings 1-4 appear to have rotated ic their tolerance limits. Refer to Sketch 14 for measurements at rocker-bed plates.
B2 - CS3. Moderate loss of section in hinge pin nut with active corrosion. Minor loss of section in anchor attachments with active corrosion (061)
z Description D) T
£ £ : E =2
z - | 3 = 2 HE
= = S = E 2 E
< = & = < = |3
Sub-total $

Paae Nuumber: 5 of 16




Structure Maintenance Schedule M1 Sheet

6 of 16

Structure Id 7799
Inspection Date 19-NOV-2020

Name

Inspection Level 11 __1 21X 1 31 __1i

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number o , M ! B3 ! 438

Component Description Bearings Significance 1L__1 2i__1 3{X 1 4f ]
Defect Details Condition State 11 __1 2:__1 3i%x 1 41__1|
Bearings 1-4 appear to have rotated to their tolerance limits. Refer to Sketch 14 for measurements at rocker-bed plates.
B3 - CS3. Generally fine. Minor amounts of corrosion under recent recoating (062).
==
z Description 2 ! T
z i > = z| =
= = o z T|=
= = < = 2 s | E
S = = = £ = | S
< = o = < & | O
Sub-total $
Defect Location and Details (from B2 forms)
Component Location (Modification/Group/Component/Standard Number O ! P4 / B4 / 438
Component Description Bearings Significance 1i__1 2i__1 3iX i 4i_ i
Defect Details “Condition State 11 2 1 3ix1 401
Bearings 1-4 appear to have rotated to their tolerance limits. Refer to Sketch 14 for measurements at rocker-bed plates.
B4 - CS3. Generally fine. Minor spot corrosion.
z Description @ T
z = = £ z|=2
e~ = =4 = = =
3 | £ £ 2|8
< 5 & = < e S
Sub-total $
Defect Location and Details (ivoni 52 forms)
Component Location (Mod:ficatiea/Group/Component/Standard Number O , P4, BS ;438
. . . === === === ===
Component Description_____ Bearings Significance 11i__1 2i__1 3iX i 4i__1i
Defect Details Condition State 11 __ 1 2i 1 31 | 4ix 1|
Bearings 5-8 are rotated in opposite dgirection to bearings 1-4. Refer to Sketch 15 for measurements at rocker-bed plates.
(Remaining) anchor bolts through rocker-bed plate possibly bent. Build up of dirt at rocker-bed plate interface requires cleaning.
z Description D) T
£ £ : E =2
= = = s = | =
g | 2| 2 : AE
< = & = < = |3
Sub-total $

Paae Nuumber: 6 of 16



Structure Maintenance Schedule M1 Sheet

Structure Id 7799 Name

Inspection Date 19-NOV-2020 Inspection Level 11 __ 1 21X 31

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number o , M ! B6 438

Component Description Bearings Significance 1i__1 2i__1 3iX 1 40 __1
Defect Details Condition State 11 __1 2:__1 3i%x 1 41__1|
Bearings 5-8 are rotated in opposite direction to bearings 1-4. Refer to Sketch 15 for measurements at rocker-bed plates.
(Remaining) anchor bolts through rocker-bed plate possibly bent. Build up of dirt at rocker-bed plate interface requires cleaning
=
_Zc Description & 2 ! - _ E
z = e = & =
= E 2 S| g
£ g g £ g 2|k
< = o = < & | O
Sub-total $

Defect Location and Details (from B2 forms)

™,

Component Location (Modification/Group/Component/Standa

-3 Number O , P4 / B7 |, 43S

1 L s
Component Description Bearings Significance 1i__1 2i__1 3iX i 4i_ i
Defect Details “Condition State 11 2 1 3ix1 401
Bearings 5-8 are rotated in opposite direction to bearings 1-4. Refer to Sketch 5 or inzasurements at rocker-bed plates.
(Remaining) anchor bolts through rocker-bed plate possibly bent. Build wv of ain at zocker-bed plate interface requires cleaning.
z Description @ T
= £ = E z|2
z N - = 5 I|®
- o= = o= £ -
< S & S < £ 13
Sub-total $

Defect Location and Details (ivoni 52 forms)

Component Location (Modificatica/Group/Component/Standard Number O , P4, B8 438

Component Description Bearings Significance 1{__1 2 1 3{X1 4 1
Defect Details Condition State 11 1 211 31771 417}
Bearings 5-8 are rotated in opposite dgirection to bearings 1-4. Refer to Sketch 15 for measurements at rocker-bed plates.
(Remaining) anchor bolts through rocker-bed plate possibly bent. Build up of dirt at rocker-bed plate interface requires cleaning.
z Description 3‘ e g
= = = 2=
g 3| = : AE
< = & = < = |3
Sub-total $

Paae Nuumber: 7 of 16



. Sheet

Structure Maintenance Schedule M1 S of 16
Structure Id 7799 Name

Inspection Date 19-NOV-2020 Inspection Level 11 __1 21X 1 31 __1i

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number o , Pl ! 2, 110

Component Description Joint Significance 1i__1 21X 1 3i__1 4i__]
Defect Details Condition State 11 __1 2:__1 5iz 1 41 |

Refers to compression seal joint with steel nosings at E1 of span 2. Compression seal is highly weathered and perishing (01C). Spoils in joint. Nosings
appear fair - gaps between nosings both sides 47mm (Temp. 27). Recommend replacement of compression seal.

—
z Description & 2 ! - _ E
z = é = =
= E 2 S| g
Z = < = s | E
S = = = £ = | S
< = (=4 = < & | O

50009 Replacement of compression joint seal expansion joints EA 1 2250 22501 3 | N

900A3 Traffic management (including TMP) P/SUM 1 N 850 850| 3 | N

Sub-total $ 3100

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Stauvdard Number o , P4 ! J3 110

Component Description Joint Significance 11__1 21X 1 3i__1 4i
Defect Details Condition State 11 __1 211 3ix | 4i

Refers to compresion joint with steel nosing at E2 of span 5. Rubber gland is p;slling with the gland breaking away in sections (011). Gland has

seperated from nosing at side 2 potentially allowing moisture ingress. Seal is al50 liiting at side 2 at the pedestrian footway. Steel plates at kerb joints fair.
Requires replacement of compression seal.

z Description D) g
=y £ = e 2| =
= = ~ 2 = | =
R - =
= = s = = £ E
£ = & = < = |3
50009 Replacement of compression joint seal expansion cints EA 1 2250 22501 2 | N
900A3 Traffic management (including TMP) P/SUM 1 850 850l 2 | N
Sub-total $ 3100

Defect Location and Details { frem_BZ forms)

Component Location (Modification/Group/Component/Standard Number © / S1 ; BR1 , 2§

Component Description Bridge Barriers Significance 11X 3 21__1 3i__1 4i__]
Defect Details Condition State 11 __1 21 __1 31 | 4ix 1|

All BR posts have insufficient thread at anchor bolts and lack washers (004 - typical). Base plates are recessed into kerbs. Mortar applied up to level with
top of base plate - mortar missing/spailed away in many cases. Minor surface corrosion at lower portion of base plates typical. Delineation provided by
retroreflective stickers on BR posts. Requires engineering input.

2 Description = ) g
z = < = z| 2
o o -4 = = e
- = -

= = = = 2 S| E
S ] = = = =| s
< = (=4 - < & | O

Sub-total $

Paae Nuumber: 8 of 16




Structure Maintenance Schedule M1 Sheet

Structure Id 7799 Name
Inspection Date 19-NOV-2020

Defect Location and Details (from B2 forms)

Inspection Level 11 __1 21X 1 31

Component Location (Modification/Group/Component/Standard Number O , S2 ,BR1, 28

Component Description Bridge Barriers Significance 11X I
Defect Details Condition State 11 __1

Y

2

) S -

41 __1
41 X |

W

'

All BR posts have insufficient thread at anchor bolts and lack washers (004 - typical). Base plates are recessed into kerbs. Mortar apolied up to level with

top of base plate - mortar missing/spalled away in many cases. Minor surface corrosion at lower portion of base plates typica!. Delineation provided by
retroreflective stickers on BR posts. Requires engineering input.

——\

z Description & 2 ! E

= = = = | &

= = < = e s | E

S = = = £ = | S

< = (=4 = < & | O
Sub-total $

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number O , S3 ,BR1, 28

21 £
Component Description Bridge Barriers Significance 11X

2 __1 31 1 41
Defect Details “Condition State 1{ 20 1 31 4ix]
All BR posts have insufficient thread at anchor bolts and lack washers (004, 0’5 - Jypical). Base plates are recessed into kerbs. Mortar applied up to level

with top of base plate - mortar missing/spalled away in many cases. Minor surface corrosion at lower portion of base plates typical. Delineation provided
by retroreflective stickers on BR posts. Requires engineering input.

z Description @ T
z i < = z| 2
e~ = =4 = = =
- - =
2 £ | S e g A
< =} =4 =] < & | O
Sub-total $

Defect Location and Details (ivoni 52 forms)

Component Location (Modificatica/Group/Component/Standard Number O , S4 ;BR1, 2

Component Description Bridge Barriers Significance 11x1 21 _1 301 411
Defect Details Condition State 11 __ i 2i i 31 | 4ix 1|
All BR posts have insufficient ihread at a

nchor bolts and lack washers (004, 005 - typical). Base plates are recessed into kerbs. Mortar applied up to level

with top of base plate - mortar missitig/spalled away in many cases. Minor surface corrosion at lower portion of base plates typical. Delineation provided
by retroreflective stickers ori BF. pests. Requires engineering input.

z Description D) T

£ £ : E =2

= = = s = | =

- ] - S

g g g z g 21|E&

< = =4 = < e | O
Sub-total $
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. Sheet

Structure Maintenance Schedule M1 10 of 16
Structure Id 7799 Name

Inspection Date 19-NOV-2020 Inspection Level 11 __1 21X 1 31 __1i

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number O , S ,BR1, 28

Component Description Bridge Barriers Significance 11X1 2 47

- | —
Defect Details Condition State 1i__1 2 3 41

Sem T Smem—— [T

W

All BR posts have insufficient thread at anchor bolts and lack washers (004, 005 - typical). Base plates are recessed into ketws. Moitar applied up to level

with top of base plate - mortar missing/spalled away in many cases. Minor surface corrosion at lower portion of base plates tyvical. Delineation provided
by retroreflective stickers on BR posts. Requires engineering input.

——\

z Description & 2 ! E

= = = = | &

= = < = e s | E

S = = = £ = | S

< = (=4 = < & | O
Sub-total $

Defect Location and Details (from B2 forms)
dNumber © / S6 ; BRL ; 2S

Component Location (Modification/Group/Component/Standai
Component Description Bridge Barriers Significance 11xi 2i
Defect Details “Condition State 11 1 2i 3T 4%

All BR posts have insufficient thread at anchor bolts and lack washers (004, 0’5 - Jypical). Base plates are recessed into kerbs. Mortar applied up to level

with top of base plate - mortar missing/spalled away in many cases. Minor surface corrosion at lower portion of base plates typical. Delineation provided
by retroreflective stickers on BR posts. Requires engineering input.

z Description @ T
z i < = z| 2
e~ = =4 = = =
- - =
£ = g = g 2| &
< =} =4 =] < & | O
Sub-total $

Defect Location and Details (ivoni 52 forms)

Component Location (Modificatieca/Group/Component/Standard Number o , 8 ;D 20C

. . r - = -
Component Description Deck Significance 11

1
Defect Details Condition State 111 2i

Moderate spalls with exposed and coireded reo at soffit under finger joint in D2 and D4 (030 - typical). Requires treatment of reinforcement.

z Description e g

z g s = 2|2

o - =4 = = =

= = -

3 | 2 E g I

< =) =4 =) < a1 O
14081 Clean corroded reinforcing L/SUM 1 1500 15001 2 | N
945A1 Access from deck (UBIU) P/SUM 1 850 850 2 | N
900A3 Traffic management (including TMP) P/SUM 1 850 8501 2 | N

Sub-total $ 3200

Paae Number: 10 of 16




. Sheet
Structure Maintenance Schedule M1 1 of 16
Structure Id 7799 Name
Inspection Date 19-NOV-2020 Inspection Level 11 __ 1 21X 1 31_ |

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number o , S3 ! D1 / 20C

Component Description Deck Significance 11 __1 2t __1 31X 1 4i__]
Defect Details Condition State 11 __1 2% __1 3z 1 4 ]

Small sections of spalling with exposed and corroded reinforcement in D1 at MS, D5 at E1 and in D4 at E1 likely due to pocr cover. Requires squaring to
behind reo, treatment of reo and covering with a reinstatement mortar.

==
z Description & 2 ! E
= = = = | &
Z = < = s | E
S = = = £ = | S
< = o = < & | O
105C1 Cleaning and Priming Reinforcement P/SUM 1 750 7501 3 | N
100C4 Treatment Preparation Grade 4 - Squaring and Removal of Concrete (be¢|] m2 1 ~ 1580 1580 3 | N
115C3 Reinstate repair area with concrete reinstatement mortar m2 1 1455 14551 3 | N
945A1 Access from deck (UBIU) P/SILM 1 2200 22001 3 | N
Sub-total $ 5985

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number O yi S5 / D1 / 20C
Component Description Deck Significance 1i__1 2i__1 3ixX i 41 i
Defect Details Condition State 171 2{ 71 3[x1 4{ 1
Spalling in all decks at E1 under finger joint with exposed and corroding reinforcement (070). Requires treating.
° S =
z Description e 2
z g k. £ z|2
= = 2 s | &
= = < = = s | E
] = = = = 3= =)
< = =4 =) < N K]
10081 Spot clean and paint steelwork L/SUM 1 2500 25001 3 | N
900A3 Traffic management (including TMP) P/SUM 1 850 85001 3 | N
945A1 Access from deck (UBIU) P/SUM 1 2000 20001 3 | N
Sub-total $ 5350

Defect Location and Detaiis (froin B2 forms)

Component Location (Meditication/Group/Component/Standard Number o , 81 ! G3 , 228
Component Description Girders Significance 1i__1 2i__1 3i 41X}
Defect Details : - Condition State 11 __1 211 3i 41X i

Structure undergoing investigaions due to brittle failure/fatigue concemns. Several sites have undergone testing, specifically welds at splice joins, cross
girder-girder interfaces and at stifizners.

S R -
4 Description ) S
; z = = =| =
E o I~ = & _—
= = 2 T | =
= = s = = s | E
11 = = = = =i
< = =4 =) < N K]
Sub-total $

Paacde Number: 11 of 16



. Sheet

Structure Maintenance Schedule M1 12 of 16
Structure Id 7799 Name

Inspection Date 19-NOV-2020 Inspection Level 11 __ 1 21X 1 31_ |

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number o , 8 ! G4 / 228

Component Description Girders Significance 1L__1 2i__1 3{__1 4%
Defect Details Condition State 11 __i 2:

1
1
-
b ey | I 1
h VA 4 1
-

Sem T Smem—— [T

Structure undergoing investigations due to brittle failure/fatigue concemns. Several sites have undergone testing, specificaily welas at splice joins, cross
girder-girder interfaces and at stiffeners.

——

_Zc Description & 2 ! - E
z = e = & =

= = = = | &
Z = < = s | E
S = = = £ = | S
< = o = < & | O

Sub-total $

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number O , 82 , G4 /228
Component Description Girders Significance 1i 2 3 7 41X

i
Defect Details “Condition State 1] 2i X1 457

Structure undergoing investigations due to brittle failure/fatigue concemns. Severa! sites have undergone testing, specifically welds at splice joins, cross
girder-girder interfaces and at stiffeners. Refer to Sketch 18 - Post inspectior: Tech note and Sketch 19 - Summary Plans.

z Description @ T
z g ] = z| 2
e~ = =4 = = =
- - =]
2 £ | S e g A
< =} =4 =] < & | O
Sub-total $

Defect Location and Details (ivoni 52 forms)

Component Location (Modificatieca/Group/Component/Standard Number o , S ! G1 ! 228
Component Description___ Girders Significance 11 314X
Defect Details Condition State 1} 21 ixi 41

Structure undergoing investigations aue 1o brittle failure/fatigue concems. Several sites have undergone testing, specifically welds at splice joins, cross
girder-girder interfaces and at sfiffeners. Refer to Sketch 18 - Post inspection Tech note and Sketch 19 - Summary Plans.

L]

z Description D) T

g £ 3 E z| 2

= = o E z | =

2 £ | 2 2 g A E

< S = S < |3
Sub-total $

Paade Number: 12 of 16




. Sheet

Structure Maintenance Schedule M1 13 of 16
Structure Id 7799 Name

Inspection Date 19-NOV-2020 Inspection Level 11 __ 1 21X 1 31_ |

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number o , &4 ! G2 / 228

Component Description Girders Significance 1L__1 2i__1 3{__1 4%
Defect Details Condition State 11 __i 2:

1
1
-
b ey | I 1
h VA 4 1
-

Sem T Smem—— [T

Structure undergoing investigations due to brittle failure/fatigue concemns. Several sites have undergone testing, specificaily welas at splice joins, cross
girder-girder interfaces and at stiffeners. Refer to Sketch 18 - Post inspection Tech note and Sketch 19 - Summary Plans.

——

_Zc Description & 2 ! - E
z = e = & =
= = = = | &
Z = < = s | E
S = = = £ = | S
< = o = < & | O

Sub-total $

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number O , sS4 , G [ 228
Component Description Girders Significance 1i 2 3 7 41X

i
Defect Details “Condition State 1] 2i X1 457

Structure undergoing investigations due to brittle failure/fatigue concemns. Severa! sites have undergone testing, specifically welds at splice joins, cross
girder-girder interfaces and at stiffeners. Refer to Sketch 18 - Post inspectior: Tech note and Sketch 19 - Summary Plans.

z Description @ T
z g ] = z| 2
e~ = =4 = = =
- - =]
£ = g = g 2| &
< =} =4 =] < & | O
Sub-total $

Defect Location and Details (ivoni 52 forms)

Component Location (Modificatieca/Group/Component/Standard Number o , S ! G4 , 228

Component Descriptior Girders Significance 11__§ 21 __i 31 4iX]
Defect Details Condition State 111 2i 1 3ix i 41 1|

Structure undergoing investigations aue 1o brittle failure/fatigue concems. Several sites have undergone testing, specifically welds at splice joins, cross
girder-girder interfaces and at sfiffeners. Refer to Sketch 18 - Post inspection Tech note and Sketch 19 - Summary Plans.

z Description D) T

g £ 3 E z| 2

= = o E z | =

2 £ | 2 2 g A E

< S = S < |3
Sub-total $
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Structure Maintenance Schedule M1 14 of 16
Structure Id 7799 Name

Inspection Date 19-NOV-2020 Inspection Level 11 __ 1 21X 1 31_ |

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standard Number o , 85 ! G1 / 228
Component Description Girders Significance 1L__1 2i__ 41X

i
Defect Details Condition State 11 __} 1 4%

Structure undergoing investigations due to brittle failure/fatigue concemns. Several sites have undergone testing, specificaily welas at splice joins, cross
girder-girder interfaces and at stiffeners. Refer to Sketch 18 - Post inspection Tech note and Sketch 19 - Summary Plans.

——\
z Description & 2 ! E
2 = S 2 z| =
o = =4 = = =
> = =
= = « = e 5 £
S = = = £ = | S
< = o = < & | O
Sub-total $

Defect Location and Details (from B2 forms)

Component Location (Modification/Group/Component/Standai L
Component Description Girders Significance 11 2i 31 4T
Defect Details “Condition State 1] 2i 3T 4%

dNumber © / S6 / Gl , 228

Structure undergoing investigations due to brittle failure/fatigue concemns. Severa! sites have undergone testing, specifically welds at splice joins, cross
girder-girder interfaces and at stiffeners. Refer to Sketch 18 - Post inspectior: Tech note and Sketch 19 - Summary Plans.

z Description @ T
z g ] = z| 2
e~ = =4 = = =
- - =]
£ = g = g 2| &
< =} =4 =] < & | O
Sub-total $

Defect Location and Details (ivoni 52 forms)

Component Location (Modificatica/Group/Component/Standard Number o L S2 ! w / 10
Component Description___ Waterway Significance 11 21X 14
Defect Details Condition State 1} 2L__1 WX 4

Significant localised build up S2 2 on the downstream side relative to original readings (024, 031). Localised scours and build up in other areas. Refer
to scour soundings report. Menitor.

z Description D) T

g £ 3 E z| 2

= = o E z | =

2 £ | 2 2 g A E

< S = S < |3
Sub-total $

Paade Number: 14 of 16
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Structure Maintenance Schedule M1 15 of 16
Structure Id 7799 Name

Inspection Date 19-NOV-2020 Inspection Level 11 __ 1 21X 1 31_ |

Defect Location and Details (from B2 forms)

7
Component Location (Modification/Group/Component/Standard Number o , 8 , W ;710
Component Description Waterway Significance 1L__1 21X 1 3{__1 41 ]
Defect Details Condition State 11 __1 2:__3 5171 40 __1
Significant localised build up at E1 of downstream side (024, 073). Refer to scour soundings report. Monitor.
——r
z Description 2 ! T
g £ 3 £ z| 2
= = =4 E = =
Z = < = s | €
S = = = g = | S
< = (=4 =) < & | O
Sub-total $
Defect Location and Details (from B2 forms)
Component Location (Modification/Group/Component/Standard Number ST , 83 , G1 | 228
Component Description Girders Significance 1i__1 2i__1 31 1 4ix]i
Defect Details “Condition State 11 2 1 3ix1 401
Spot corrosion throughout stressing bars tending to worsen towards E2 (044 - typical). Protective coating failing at stressing bar ends at girders 2, 3 and
4 (045 - typical).
° o =
z Description e 2
z & 3 z z|=
z B =4 2 = | =
£ 5 ] E g HE
< =} =4 =] < & | O
Sub-total $

Defect Location and Details (ivoni 52 forms)

Component Location (Modificatieca/Group/Component/Standard Number ST | S4 ! G4 ! 228

Component Description Girders Significance 11__1 2i__1 31 1 4iX]
Defect Details Condition State 11 1 2i 1 3ix1 417}
Longitudinal stressing bars retro-fitted tc either side of all girders. Attachments appear fair.
Spot corrosion throughout stiessing bars (044 - typical). Protective coating failing at stressing bar ends particularly at girders 4 (045 - typical).
z Description D) T
£ £ : E =2
= = o E T|=
- - =
= = S = E 2 E
< = & = < = |3
Sub-total $
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Structure Id 7799
Inspection Date 19-NOV-2020

Defect Location and Details (from B2 forms)

Name

Inspection Level 11 __1 21X i1 31__1i

Component Location (Modification/Group/Component/Standard Number ST , S6 , Gl ! 228

Component Description Girders Significance 1i__1 21 __1 30 1 4(X|
Defect Details Condition State 11 __1 2:__1 3i%x 1 41__1|
Longitudinal stressing bars retro-fitted to either side of all girders.
Stressing bars removed and replaced in 2019 as part of investigations into fatigue (083).
=
z Description & 2 ! - g
3-, - ) = 3‘ 2
= = = 3 T | =
Z = = = e | E
S = = = g =13
< = =4 =] < e~ | O
12082 Replace or install bolts each 2 580 1160 3 | N
Sub-total $ 1160

Paae Number: 16 of 16
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d

Structure Scour Soundings Report B2/7 1 or 3
Structure Id 7799 Name
Crossing Name Barron River Alt. Name
Structure Type Bl‘idge O“rner MR DEPARTMENT OF MAIN R
Construction Type Girder/Beam District 403  Far North
Construction Material Steel LGA Id 277 MAREEBA SHIRF) COI:NC]
Inspector | NR Date 19-NOV-20
Inspection Level 2 {_X] Programmed {__} Partial Iaspection [
Level3 ("1 Exceptional [__1 U'ndexwater [ "]
Road Section Start End TDist
Id Description S CwayS RPC Dist RPC Dist Start End
32A CAIRNS-MAREEBAC 1 C 5 0.000 5 0.257 12.535 12.792
Sounding Permanent Sounding Depth (m) Comments
Location Reference
Feature
Stream Bed P
v (=]
Top of 3 2| =
g keb, | & AEAE
= = deck or & @ - = e = & First Scour Survey: 17-MAR-2008
;—:‘ a |2 concrete = E =| 5 =) SIE| = Last S Bed Rehab:
= E g |o arapet § E z E = .é = -g 2 ast Stream Bed Rehab: 19-NOV-2020
§ & S 3 g = | & sl 3 21318 S Previous Scour Survey: 19-NOV-2020
S1 |E1| U |Top Of Ker X]44] 00] 0.0y 1 B

Side 2 = upstream

side. Large difference from first reading likely due to reiacation oi

sounding site. Current reading similar to previous readings -

CS2. Rehab button used.
O | S1 |MS|U [Top Of Ker 80| 82 82| 0.2 0.0] 2
O | S1 |E2| U |Top Of Ker, 12.7[13.1 13.2} 05| 2.1 2 Localised scour from first readings - CS2.
O | S2 |E1]| U |Top Of Ker 12.7| 14.0 14.1‘”‘ 1.4 01] 2 Localised scour from first readings - CS2.
O | S2 |MS| U [Top Of Ker 15.5| 14.2 149] 0.6 0.0 2 Localised build up from first readings - CS2.
O | S2 |E2]| U |Top Of Ker| 17.6] 20.7| 20.5 2021 05 03] 2 Localised build up from first readings - CS2.
O | S3 |E1| U [Top Of Ker| 17.6] 20.7| 20.¢ 20.3] 04 03| 2
Depth (metres)
Sounding Locations CS1 CS2 CS3 CS4
Group Location (Abbreviation) (Describe Other (0) | _ = - = - 5 - 5
in comments) = g = g = 2 £ s
S0 of o8 o0
= = == = = = = ==| 5= = = = =
Ea|lgae|lEalga| 2|zl s]| s
OB | 22| OB|B|CB|-B|TB| =3
0.2 0.5 0.5 2.0
Span End1 (E1). Midspan (MS), End 2 (E2), Other (O) <0.2 | <0.5 to to to to >1.0 | >4.0
049 | 199 | 1.0 4.0

Paade Number: 1 of 3
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Structure Scour Soundings Report B2/7 2 of 3
Structure Id 7799 Name
Survey Date 19-NOV-20 Inspection Level 2 { X 1 Level 30 ___1 Underwater [ __|
Sounding Permanent Sounding Depth (m) Comments
Location Reference
Feature
Stream Bed P

Top of 8 5;: .n_
£ kerb, £ £ |& g
E g deck or 5; 2 - & e 5|« First Scour Survey: 17.MAR-2008
= =] = = | =
E‘_é E‘ g1, concrete § - .g = ‘E e ‘E = .'E Last Stream Bed Rehab: 19-NOV-2020
S S [8|z|pavepet | S 2 BIS|Z|E|Z|5]E : .
= (&) = | & = = = 2| © = U lol o Previous Scour Survey: 19-NOV-2020
O | S3 [MS| U |Top Of Ker| 17.8] 21.0| 21.2 216| 06] 04| 2 Localised scour from first and reading - CS2.
O | S3 |E2] U |Top Of Ker| 18.0] 20.0| 21.1 214 14| 03] 2 Localised scour from firs reading - CS2.
O | sS4 |E1]| U |Top Of Ker| 18.0] 20.0| 21.0 2121 121 02] 2 Localised scour from first reading - CS2.
O | S4 |MS|U |Top Of Ker| 18.1] 21.0| 20.8 21.0] 0.0] 0.2 2
O | S4 |E2| U |Top Of Ker| 18.3] 21.0| 21.3 214| 04] 01| 2
O | S5 |E1]|U |Top Of Ker| 18.3] 21.0| 21.5 21.3] 03] 0.2 2
O | S5 [MS| U |Top Of Ker 18.2|17.5 17.8] 04] 03] 2
O | S5 |E2]| U |Top Of Ker 15.7] 15.8 15.9] 0.2] 0.1] 2
O | S6 [E1]|U |Top Of Ker 15.7]1 15.5 15.5] 0.2¢ 0.0 rz
O | S6 [MS| U |Top Of Ker 6.6| 6.7 6.8] 0.2( 0.1 } 2
O | S6 |E2]| U |Top Of Ker 17| 2.0 22| 05l 02]2 Localised scour from first reading - CS2.
O | S1 |E1]|D |Top Of Ker 48] 5.0 50102)00(2 Side 1 = downstream side.
O S1 |MS| D |Top Of Ker| 9.1| 85 85106]100]2 Localised build up from first reading - CS2.
O | S1 |E2|D |Top Of Ker 13.6] 13.5 1351 0.1] 0.0] 1
O | S2 |E1]|D |Top Of Ker 14.2] 140 14.2] 0.0] 0.2] 2
O | S2 [MS| D |Top Of Ker 15.2;15.0 15.2] 0.0] 0.2] 2
O | S2 |E2|D |Top Of Ker| 17.6521.0) 20.3 182 28] 21| 3 Significant localised build up - CS3.
O | S3 |E1]|D |Top Of Ker| 17.6] 20.9| 20.5 20.11 0.8] 04| 2 Localised build up from first reading - CS2.
(o} S3 |MS| D |Top Of ¥er| 17 8) 20.6| 21.4 214]| 08| 0.0 2 Localised build up from first reading - CS2.
O | S3 |E2|D |Top Of Kerl 17.9]21.1121.3 21.3] 0.2] 00| 2
O | s4 (E1|D TGp Ot Ker| 17.9] 21.2| 21.6 220] 08| 04| 2 Localised scour from first reading - CS2.
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Structure Scour Soundings Report B2/7 3 of 3
Structure Id 7799 Name
Survey Date 19-NOV-20 Inspection Level 2 { X ] Level3{__1  Underwater [ __]
Sounding Permanent Sounding Depth (m) Comments
Location Reference
Feature
Stream Bed -
Top of 8 5—; E
£ kerb, & s |Z| 2
§ g deck or u=: 2 - & e 5|« First Scour Survey: 17.MAR-2008
= = = | =
E| 5 ||t 5| 2]E]E e 2 [E| £ | LastStream Bed Renab: 19-NOV-2020
S| £ |g|=|paapet |2 |2 BIE|Z|E2E|5|58]E . A
= &) = & = = & |2z © = O lo]l o Previous Scour Survey: 19-NOV-2020
o | s4 [Mms[D [rop ofke18.1]21.3[20.8] [204] 09] 0.4 2 Localised build 1n from fir<t reading - CS2.
O | S4 |E2|D |Top Of Ker| 18.3] 20.9| 20.9 20.9] 00| 00| 1 N
O | S5 |E1|D [Top Of Ker| 18.3] 21.8| 21.0 21.0] 0.8] 0.0| 2 Localised builc up from first reading - CS2.
O | S5 [MS|D |Top Of Ker 16.8| 17.2 172 04]| 00| 2
O S5 |E2| D |Top Of Ker 16.2] 15.0 149 1.3] 01| 2 Significant localised build up from first reading - CS2.
O | S6 |E1]|D |Top Of Ker 16.0| 14.0 124] 36| 16| 3
Significant localised build up from first and previous readings - CS3.
O | S6 [MS| D |Top Of Ker 7.0| 6.5 65| 05| 002} Localised build up from first reading - CS2.
O | s6 |E2| D |Top Of Ker, 26| 20 20| 06] 0012 Localised build up from first reading - CS2.
{
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Sheet

1 of 39

Structure Id 7799

Crossing Name Barron River

Structure Type Bridge

Construction Type Girder/Beam

Construction Material Steel

Inspector | NR

Inspection Level 2 (x]

Level 3[__J

Name

Alt. Name

Owner MR DEPARTMENT OF MAIN R

District 403  Far North

LGA Id 277 MAREEBA SHIRE COUNCI

Date 19-NOV-2020

Programmed £x3

Exceptional [:}

=
Underwater L__J

Road Section Start End TDist
Id Description S Cway S RPC Dist RPC Dist Start End
32A CAIRNS-MAREEB2AC 1 C 5 0.000 5 0.257 12.535 12.792
Location Description

= * Deck Surface (fui! width and alignment)

2 E * Side View (“raterway, spans, piers, etc)

; s * Undersidr: {Geck and pier construction)

Fill;/f;g::ure Sketch No % g §' * Deficient Comporent and Major Defects
= &) (o] * TUndefiaed Jllements Id
[0or | | O [APT | AP [Generalview of approach 1660295

002 O | AP1 GR Typical post connection in AP1 GR 1560296
003 o A1 J1 Al joint 1560297
004 (e} S1 BR Tyoical lack of thread in BR anchor bolts 1560298
005 (o] S2 BR Typical lack of thread in BR anchor bolts 1560299
006 (0] S1 WS View across deck 1560300
007 (0] S K2 Survey marker S1 K2 1560301
008 o Al J2 Showing A1 J2 1560302
009 o} 1 J1 Showing P1 J1 - typical of fixed joints 1565723
010 O P1 J2 Showing P1 J2 1565725
011 0 P4 J3 Showing P4 J3 1565727
012 (0] A2 J1 Showing A2 joint 1565730
013 (@] S6 BR Spall in side 2 end post AP2 1565733
014 (0] A1 B4 A1B4 1565739
015 (o} A1 B4 Corosion in A1 B4 bed plate 1565740
016 (0] A1 A View of A1 1565741
017 (o] A1 A Showing minor cracking in A1 1565742
018 (@] S1 D Example of spall in S1 deck 1565743
019 (0] S1 G2 S1 G2 splice 1565744
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Level 2 Inspection Report - Photos & Sketches Record | B2/6

2 of 39

Structure Id 7799 Name
Inspection Date 19-NOV-2020  ypqpection Level 2FX]  Level 3[__1 Underwater [__]

Location Description
- * Deck Surface (full width and alignment)
2 E * Side View (waterway, spans, piers, etc)
Film/Exposare Sketch No E = §- : gnde.rside (deck and pier cons.truction‘; \
Number : 2 g g eficient Component and Major Defectx
= () (&) * Undefined Elements Id
020 (o] S1 G3 S1 G3 splice 3 1565745
021 (0] S1 G4 S1 G4 splice 3 1565746
022 o P1 H View of P1 1565747
023 (@) S1 XG3 Fine cracking in weld at G2 interface 1565748
024 (o) S1 w General side view 1565749
025 o P1 B P1 fixed bearings 1565750
026 (e} P1 B Fixed halving joint S2 E1 1565752
027 o) P1 B1 Fixed rocker £1 at halving joint 1 1565754
028 (@) P1 B4 Fixed rocker B4 at halving joint 1 1565756
029 (0] P1 H Minor spaiiin P1H 1565758
030 O | S2 | D _ iSpaiingin S2 deck under finger joint 1565760
031 (0] P2 H View of P2 1565761
032 e} P2 B Expansion halving joint S2 E2 1565763
033 (o) P2 51 P2 B1 at expansion HJ2 1565764
034 (e} P2 1 Corrosion in hinge pin 1565765
035 0 (=30 B2 P2 B1 at expansion HJ2 1565766
036 < P2 B4 P2 B4 at expansion HJ2 1565767
037 0 P2 B1 P2 B1 at P2 1565768
038 o P2 B4 P2 B4 at P2 1565769
039 (o] S3 D Example of spalls in S3 deck 1565770
040 (o] S3 G Example of surface discontinuities in S3 girders 1565771
041 (o] S3 G Example of corrosion at S3 splice welds 1565772
042 (o) S3 G Example of corrosion in S3 girders 1565773
043 (@] S3 G Example of corrosion in S3 girders 1565774
044 (o] S3 XG Typical spot corrosion in XG3 and stressing bars 1565775
045 ST S3 G Coating failure in stressing bar ends 1565776
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3 or 39

Structure Id 7799 Name
Inspection Date 19-NOV-2020  ypqpection Level 2FX]  Level 3[__1 Underwater [__]

Location Description
- * Deck Surface (full width and alignment)
2 E * Side View (waterway, spans, piers, etc)
Film/Exposare Sketch No E = §- : gnde.rside (deck and pier cons-truction‘; \
Number S : 2 g g eficient Component and Major Defectx
= () (&) * Undefined Elements Id
046 (o) P3 H View of P3 1565781
047 (0] P3 B1 P3 B1 1565782
048 o P3 B3 P3 B3 1565783
049 (0] P3 B4 P3 B4 1565784
050 (0] P3 B4 P3 B4 1565785
051 o) sS4 D Example of spailing in S4 deck 1565786
052 (e} S4 G Example of spot corrosion in S4 girders 1565787
053 (o) S4 G1 Example cf cracks in welds at S4 splice 2 in girders 1565788
054 (o] S4 G2 Exampie of cracks in welds at S4 splice 2 in girders 1565789
055 o) sS4 G FExaple of corrosion at many splice welds S4 1565790
056 O | P4 | H ViewofPa 1565791
057 fe) sS4 c txample of spot corrosion in S4 girders 1565792
058 e} P4 B Showing expansion halving joint E1 of S5 1565793
059 o P4 51 P4 B1 1565796
060 (0] P4 B1 P4 B1 1565797
061 o P4 B2 P4 B2 1565798
062 @] P4 B3 P4 B3 1565799
063 0 P4 B4 P4 B4 1565800
064 o) P4 B5 P4 B5 downstream side 1565803
065 (o] P4 B5 P4 B5 upstream side 1565806
066 (0] P4 B6 P4 B6 1565808
067 (0] P4 B7 P4 B7 1565810
068 o P4 B8 P4 B8 upstream side 1565813
069 o P4 B8 P4 B8 downstream side 1565816
070 0 S5 D Example of spalling in S5 deck at finger joint 1565818
071 0 S5 G1 Example of fine cracking at splice 2 S5 1565820
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Structure Id 7799 Name
Inspection Date 19-NOV-2020  ypqpection Level 2FX]  Level 3[__1 Underwater [__]

Raration Description
- * Deck Surface (full width and alignment)
2 E * Side View (waterway, spans, piers, etc)
Film/E. é ~ s * Underside (deck and pier construction}
xposure Sketch No 2 E E' * Deficient Component and Major Defects
S = ) 8 * Undefined Elements Id
072 0 S5 G1 Crack in weld S5 G1-XG3 interface 1565821
073 O P5 H View of P5 1565822
074 o) P5 B Showing fixed halving joint S5 E2 1565823
075 (@) P5 B Example of P5 bearing condition 1565824
076 (o] P5 B Showing P5 bearings on P5 1565825
077 (o) S6 G2 Cracking at S6 2-XG1 inierface 1565826
078 (e} S6 G1 Cracking ir. weld S6 G1 splice 3 1565827
079 (0] A2 A View of A2 1565828
080 (@) A2 B3 A2 B3 1565829
081 O A2 B4 AZ B4 1565830
082 (@] S6 XG4 Exalﬂple of cracking in S6 XG4 1565831
083 ST S6 1 Showing replaced stressing bar 1565832
084 ST S6 1 Example of loss of bolts in stressing bar attachments 1565833
085 (o) St 33 Crack removal S1 G3 splice 3 1565834
086 (e} S5 G1 Crack removal S5 G1 splice 2 1565835
087 0 S6 G1 Crack removal S6 G1 splice 3 1565836
Sketch 1-5 @ P1 J3 P1 J3 Finger Joint 1560353
Sketch 11-17 Rocker Bearing Measurements 1560355
Sketch 18 Post Inspection Tech note 1560288
Sketch 19 Summary plans 1560289
Sketch 20 Site Inspection: Bearings and Macalloy bars 1560290
Sketch 21 0 S1 G3 S1 G3 Splice 3 1560294
Sketch 22 O S5 G1 S5 G1 Splice 2 1560292
Sketch 23 (0] S6 G1 S6 G1 Splice 2 1560293
Sketch 24 Barron Kuranda NDT and cack removal 1565844
Sketch 25 LMAT NDT 1566263
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S or 39
Structure Id 7799 Name
Inspection Date 19-NOV-2020  ynqpection Level 20 X Level 301 Underwater [__]
Raration Description
- * Deck Surface (full width and alignment)
2 E * Side View (waterway, spans, piers, etc)
Fi é ~ s * Underside (deck and pier construction}
xposure Sketch No z g E' * Deficient Component and Major Defects
S = ) &) * Undefined Elements Id
Sketch 6-10 (0] P4 J2 P4 J2 Finger Joint 1560354
Structure Id 7799 Name

Inspection Date 19-NOV-2020 Inspection Level 2{ X} Level 3{__| Underwater{ ]

** Not all images printed. Total size of imagas allowed for this report has been exceeded.

Pictures

Id 1560288 Date |1 4-NOV-2020 |
Film / Exposure Number Sketch No
|Sketch 18 l | l
Description

|Post Inspection Tech note ‘

Mod Category Number Comp Code Comp No

| || |
1d Date [14-NOV-2020 ]

Film / Exposure Number Sketch No
ISketch 19 ‘ |

Description

ISummary plans ‘

Mod Category Number Comp Code Comp No

I | | ]
Id Date i".T-N_'o‘C/-zozo |

Film / Exposure Number Sketck No

|Sketch 20 H |
&

Description

ISite Inspection: Bearings and wizcalloy bars l

Mod Category Number Comp Code Comp No

I | | |

Paae Nuumber: 5 of 39
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Sheet
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Structure Id 7799 Name
Inspection Date 19-NOV-2020 Inspection Level 2l X1 Level 3 [__] Underwater[ "]
Pictures ** Not all images printed. Total size of images allowed for this report has been exceeded.

Id 1560292 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No
ISketch 22 l | l

Description

|55 G1 Splice 2 l

Mod Category Number Comp Code Comp No
I I

1d 156029 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No
ISketch 23 l | l

Description

ISG G1 Splice 2 l

Mod Category Number Comp Code Comp No
IS | N N
1d Date |14-NOV—2020 |

Film / Exposure Number Sketch No )
ISketch 21 l | 1

N

Description

|S1 G3 Splice 3

Mod Category Number Comp Code Comp No
I

1d 156029 Date |1 4-NQV-2020 |

Film / Exposure Number Sketch No

! | | |

Description .
|General view of approach l

Mod Category Number Cowwp Codz Comp No

e JE A |

Paae Nuumber: 6 of 39
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Structure Id 7799 Name
Inspection Date 19-NOV-2020 Inspection Level 2l X1 Level 3 [__] Underwater[ "]

** Not all images printed. Total size of images allowed for this report has been exceeded.

Pictures
Id 1560296 Date |1 4-NOV-2020
Film / Exposure Number Sketch No
ez | |
Description

lTypicaI post connection in AP1 GR

Mod Category Number Comp Code Comp No

IS I N

Id 156029 Date |1 4-NOV-2020
Film / Exposure Number Sketch No
e | |
Description N
}A1 joint

Mod Category Number Comp Code Corep No
IS I

L |

Paae Nuumber: 7 of 39
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Structure Id 7799 Name
Inspection Date 19-NOV-2020

Inspection Level 2[ X} Level 3 [__] Underwater{ ]

Pictures ** Not all images printed. Total size of images allowed for this report has been exceeded.
1d Date |1 4-NOV-2020 |
lgilm / Exposure Number | |Sketch No |
04
Description

lTypicaI lack of thread in BR anchor bolts l

Mod Category Number Comp Code Comp No
IS

Id 1560299 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

Pes | | |

Description

l‘l‘ypical lack of thread in BR anchor bolts l

Mod Category Number Comp Code Comp No

s e e

Id 1560300 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

Pee | | |

Description
[\/iew across deck l

Mod Category Number Comp Coge Comp No

EHIE R

Paae Nuumber: 8 of 39
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Structure Id 7799
Inspection Date 19-NOV-2020

Inspection Level 2[ X} Level 3 [__] Underwater{ ]

** Not all images printed. Total size of images allowed for this report has been exceeded.

Pictures
Id 1560301 Date |1 4-NOV-2020
Film / Exposure Number Sketch No
b | |
Description

ISurvey marker S1 K2

Mod Category Number Comp Code Comp No

IS [ I L

Id 1560302 Date |1 4-NOV-2020

Film / Exposure Number Sketch No

pes | |

Description

IShowing A1J2

Mod Category Number Comp Code Comp No

A e

Id 156035 Date [14-NOV-2020
Film / Exposure Number ~  Sketch No
ISketch 1-5 | |
Description

|P1 J3 Finger Joint

Mod Category Number Comp Code Comp No

I | | | S |

Paae Number: 9 of 39




Level 2 Inspection Report - Photos & Sketches Record | B2/6

Sheet

10 or 39
Structure Id 7799 Name
Inspection Date 19-NOV-2020 Inspection Level 2l X1 Level 3 [__] Underwater[ "]
Pictures ** Not all images printed. Total size of images allowed for this report has been exceeded.

Id 1560354 Date |14-NOV-2020 |

Film / Exposure Number Sketch No
P
lSketch 6-10 ‘ | ‘

Description
|P4 J2 Finger Joint |

Mod Category Number Comp Code Comp No
I I
1d Date |14-NOV-2020 |

Film / Exposure Number Sketch No
P
ISketch 11-17 | | |

Description
|Rocker Bearing Measurements ‘

Mod Category Number Comp Code Comp No

| [

Id 156572 Date |1 4-NOV-2020
Film / Exposure Number Sketch No
pes | |

Description
IShowing P1 J1 - typical of fixed joints

Mod Category Number Comp Code Comp No

IS | | I

Paade Number: 10 of 39
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Structure Id 7799 Name
Inspection Date 19-NOV-2020 Inspection Level 2[xX] Level 3 [__] Underwater{ ]

** Not all images printed. Total size of images allowed for this report has been exceeded.

Pictures
Id 156572 Date |1 4-NOV-2020
Film / Exposure Number Sketch No
[ | |
Description

IShowing P1J2

Mod Category Number Comp Code Comp No

| I N [

Id 156572 Date |1 4-NOV-2020

Film / Exposure Number Sketch No

il | | D

Description N

|Showing P4 J3

Mod Category Number Comp Code Corep No
IS I |

Paacde Number: 11 of 39
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Structure Id 7799 Name
Inspection Date 19-NOV-2020 Inspection Level 2l X1 Level 3 [__] Underwater[ "]

Pictures ** Not all images printed. Total size of images allowed for this report has been exceeded.

Id 1565730 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

P2 | | |

Description
IShowing A2 joint |

Mod Category Number Comp Code Comp No

IS | N N

Id 156573 Date |1 4-NOV-2020

Film / Exposure Number Sketch No

P | |

Description N

ISpaII in side 2 end post AP2

Mod Category Number Comp Code Corcp No
I I | s |

Paade Number: 12 of 39
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Structure Id 7799 Name
Inspection Date 19-NOV-2020 Inspection Level 2l X1 Level 3 [__] Underwater[ "]

** Not all images printed. Total size of images allowed for this report has been exceeded.

Pictures
Id 1565739 Date |1 4-NOV-2020
Film / Exposure Number Sketch No
e | |
Description

|A1 B4

Mod Category Number Comp Code Comp No
IS L

Id 1565740 Date |1 4-NOV-2020
Film / Exposure Number Sketch No
s | |

Description
|Corosion in A1 B4 bed plate

Mod Category Number Comp Code Corcp No

SN S | T

1d Date [14-NOV-2020 |
Film / Exposure Number ~  Sketch No
e | | |
Description {
[\/iew of A1 ‘
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IS | I I | I |
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Film / Exposure Number Sketch No

il | | |

Description
IShowing minor cracking in A1 |

Mod Category Number Comp Code Comp No

IS | I N

Id 156574 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

e | | |

Description

|Example of spall in S1 deck |

Mod Category Number Comp Code Comp No

s JEm e e

Id 1565744 Date |14-NOV-2020 N |

Film / Exposure Number Sketch No

e NG |

Description

|S1 G2 splice |

Mod  Category Number Comp Cede Comp No
G | I |
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Id 156574 Date |1 4-NOV-2020 |
Film / Exposure Number Sketch No
20
P || |
Description
|S1 G3 splice 3 |

Mod Category Number Comp Code Comp No

IS (I N

Id 1565746 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

P | | |

Description

|S1 G4 splice 3 |

Mod Category Number Comp Code Comp No

s JE s ]

Id 156574 Date |14-NOV-2020 N |

Film / Exposure Number Sketch No

[z NG |

Description

[View of P1 |

Mod  Category Number Comp Cede Comp No
G | I e
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Pictures
Id 1565748 Date |1 4-NOV-2020
Film / Exposure Number Sketch No
P | |
Description

|Fine cracking in weld at G2 interface

Mod Category Number Comp Code Comp No
oS JLr e Jpe |

Id 1565749 Date |1 4-NOV-2020
Film / Exposure Number Sketch No
P | |

Description
|General side view

Mod Category Number Comp Code Corep No
ISl | | |

Ly

Id 1565750 Date [14-Nov-2020

Film / Exposure Number Sketch No

P ]

Description ~\
P1 fixed bearirigs

Mod Category Number Comp Code Comp No

I | I L |
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Pictures ** Not all images printed. Total size of images allowed for this report has been exceeded.

Id 1565752 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

P | | |

Description
|Fixed halving joint S2 E1 l

Mod Category Number Comp Code Comp No

IS L L

Id 1565754 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

P | | |

Description
|Fixed rocker B1 at halving joint 1 l

Mod Category Number Comp Code Comp No

G| I L

Id 1565756 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

P NG |

Description Y
|Fixed rocker B4 at halving joint 1 l

Mod Category Number Comp( oge C omp No

G| I I |
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1d Date |1 4-NOV-2020

Film / Exposure Number Sketch No

P ||

Description

|Minor spallin P1 H

Mod Category Number Comp Code Comp No

IS | [ L .

Id 1565760 Date |1 4-NOV-2020
Film / Exposure Number Sketch No
P | |

Description
ISpaIIing in S2 deck under finger joint

Mod Category Number Comp Code Comp No

e Je e e ]

Id 1565761 Date |14-NOV-2020 N

Film / Exposure Number Sketch No

P! NG

Description

[View of P2

Mod  Category Number Comp Cede Comp No
I | I i
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Pictures ** Not all images printed. Total size of images allowed for this report has been exceeded.
1d Date |1 4-NOV-2020 |
lgilm / Exposure Number | |Sketch No |
32
Description

|Expansion halving joint S2 E2 l

Mod Category Number Comp Code Comp No
I I | |

Id 1565764 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

P | | |

Description
|P2 B1 at expansion HJ2 l

Mod Category Number Comp Code Comp No

G| L
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Film / Exposure Number Sketch No
34
P | |
Description

|Corrosion in hinge pin

Mod Category Number Comp Code Comp No
IS ) [

Id 1565766 Date |1 4-NOV-2020
Film / Exposure Number Sketch No
P | |

Description
|P2 B1 at expansion HJ2

-]
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o

Mod Category Number Comp Code Core,
I | | | |

N
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Pictures
Id 156576 Date |1 4-NOV-2020 |
Film / Exposure Number Sketch No
P | |
Description

|P2 B4 at expansion HJ2

Mod Category Number Comp Code Comp No
I I

7

i

s

Id 1565768 Date |1 4-NOV-2020

Film / Exposure Number Sketch No

37 ‘|

Description

|P2 B1 at P2

Mod Category Number Comp Code Comp No

G| L

Id 1565769 Date [14-NOV-2020
Film / Exposure Number ~  Sketch No
P8 | |
Description

P2B4atP2 =~

Mod Category Number Comp Code Comp No

IS | |
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Id 1565770 Date |1 4-NOV-2020 |
Film / Exposure Number Sketch No
39
P || |
Description

|Example of spalls in S3 deck |

Mod Category Number Comp Code Comp No

IS N L

Id 1565771 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

P | | |

Description
|Example of surface discontinuities in S3 girders |

Mod Category Number Comp Code Comp No

s Je e e ]

Id 1565772 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

P! NG |

Description 2]
|Example of corrosion at S3 splice welds |

S| |
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1d Date |1 4-NOV-2020 |
|gilm / Exposure Number l |Sketch No l
42
Description

|Example of corrosion in S3 girders l

Mod Category Number Comp Code Comp No
I I | |

Id 1565774 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

pe | | |

Description
|Example of corrosion in S3 girders l

Mod Category Number Comp Code Comp No

s Je e e ]

1d 156577 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

P NG |

Description 2]
lTypicaI spot corrosion in XG3 and stressing bars l

Mod Category Number Comp Coge Comp No
—=
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i

oL e jLe .
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Pictures
Id 1565776 Date |1 4-NOV-2020 |
Film / Exposure Number Sketch No
45
P | | |
Description

|Coating failure in stressing bar ends l

Mod Category Number Comp Code Comp No
I I

Id 1565781 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

pee | | |

Description

[\/iew of P3 l

Mod Category Number Comp Code Comp No

G| I I

Id 1565782 Dine [14-NOV-2020 |
Film / Exposure Number Sketch No
il J ] |
Description

P3 B1 ) g |
Mod Category Number Comp Code Comp No

IS | | L
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Underwater] __}

Pictures ** Not all images printed. Total size of images allowed for this report has been exceeded.

Id 156578 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

e | | |

Description

|P3 B3 l

Mod Category Number Comp Code Comp No

IS I L

Id 1565784 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

pes | | |

Description

|P3 B4 |

Mod Category Number Comp Code Comp No

IS | L

Id 156578 Date |14-NOV-2020 N |

Film / Exposure Number Sketch No

P | | |

Description

|P3 B4 |

Mod Category Number Comp( ode C nmp No

S| I I | R
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Id 1565786 Date |1 4-NOV-2020 |
Film / Exposure Number Sketch No
51
P N |
Description

|Example of spalling in S4 deck |

Mod Category Number Comp Code Comp No

IS N L

Id 156578 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

P2 | | |

Description
|Example of spot corrosion in S4 girders |

Mod Category Number Comp Code Comp No

s Je e e ]

Id 1565788 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

P2 NG |

Description 2]
|Example of cracks in welds at S4 splice 2 ia girders |

Mod  Category Number Comp Cede Comp No
G | S
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Inspection Date 19-NOV-2020 Inspection Level 2l X1 Level 3 [__] Underwater[ "]
Pictures ** Not all images printed. Total size of images allowed for this report has been exceeded.

1d Date |1 4-NOV-2020 |
Film / Exposure Number Sketch No
e | | |

Description
|Example of cracks in welds at S4 splice 2 in girders |

Mod Category Number Comp Code Comp No
I I

Id 1565790 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

Pes | | |

Description
|Example of corrosion at many splice welds S4 |

Mod Category Number Comp Code Comp No

s Je e e ]

Id 1565791 Date |14-NOV-2020 N |

Film / Exposure Number Sketch No

e | | |

Description

[\/iew of P4 |

Mod  Category Number Comp Cede Comp No

G| I I | |
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Pictures
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Film / Exposure Number Sketch No
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i | | |
Description

|Example of spot corrosion in S4 girders |

Mod Category Number Comp Code Comp No

IS | N N

Id 156579 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

e | | |

Description

IShowing expansion halving joint E1 of S5 |

Mod Category Number Comp Code Comp No

G | L

Id 1565796 Dine [14-NOV-2020 |
Film / Exposure Number Sketch No
59
i J ] |
Description

P4 B1 ) |
Mod Category Number Comp Code Comp No

I | I | L
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1d Date |1 4-NOV-2020 |
lgilm / Exposure Number | |Sketch No |
60
Description

|P4 B1 l

Mod Category Number Comp Code Comp No
IS I | |

Id 1565798 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

! | | |

Description

|P4 B2 |

Mod Category Number Comp Code Comp No

IS | L

Id 1565799 Date [14-NOV-2020 |
Film / Exposure Number ~  Sketch No
62
P | | |
Description
P4 B3

)=y |

Mod Category Number Comp Code Comp No

IS | I | [
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Id 1565800 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

P | | |

Description
|P4 B4 l

Mod Category Number Comp Code Comp No

IS L L

Id 156580 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

pe | | |

Description
|P4 B5 downstream side l

Mod Category Number Comp Code Comp No

IS | L

Id 1565806 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

es | | |

Description

|P4 B5 upstream side l

Mod Category Number Comp( oge C omp No

S| I I | |
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Pictures
Id 1565808 Date |1 4-NOV-2020
Film / Exposure Number Sketch No
pee | |
Description

|P4 B6

Mod Category Number Comp Code Comp No
I I |

Id 1565810 Date |1 4-NOV-2020

Film / Exposure Number Sketch No

P | |

Description

|P4 B7
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I | | | |
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Id 156581 Date |1 4-NOV-2020
Film / Exposure Number Sketch No
pes | |
Description

|P4 B8 upstream side

Mod Category Number Comp Code Comp No
I I |

Id 1565816 Date |1 4-NOV-2020
Film / Exposure Number Sketch No
es | |

Description N
|P4 B8 downstream side
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IS I N

L
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Id Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

P | | |

Description
|Example of spalling in S5 deck at finger joint |

Mod Category Number Comp Code Comp No

IS (N L

Id 1565820 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

il | | |

Description
|Example of fine cracking at splice 2 S5 |

Mod Category Number Comp Code Comp No

s Je je et

Id 1565821 Date |14-NOV-2020 N |

Film / Exposure Number Sketch No

P2 | | |

Description 2]
|Crack in weld S5 G1-XG3 interface |

Mod  Category Number Comp Cede Comp No
G | S
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Pictures
Id 1565822 Date |1 4-NOV-2020 |
Film / Exposure Number Sketch No
73
P | | |
Description
[\/iew of P5 l

Mod Category Number Comp Code Comp No
I I | L

Id 156582 Date |14-NOV-2020 ~J

Film / Exposure Number Sketch No

P | | ]

Description N
IShowing fixed halving joint S5 E2 l

Mod Category Number Comp Code Corrp No

S| I I | N |

> |
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Id 1565824 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

e | | |

Description
|Example of P5 bearing condition l

Mod Category Number Comp Code Comp No

IS L L

Id 156582 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

pre | | |

Description

IShowing P5 bearings on P5 l

Mod Category Number Comp Code Comp No

IS | L

Id 1565826 Date |14-NOV-2020 N |

Film / Exposure Number Sketch No

il | | |

Description

|Cracking at S6 G2-XG1 interface l

Mod Category Number Comp Co

ode
IS | |

Co mp No
h
I
I

Id 1565827, Date |1 4-NOV-2020 |
L\l
Film / Exposure Number Sketch No

e - | | |

Description

|Cracking in weld S6 G1 splice 3 l

Mod Category Number Comp Code Comp No

I I |
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Id 1565828 Date |14-NOV—2020 |
Film / Exposure Number Sketch No
79
P || |
Description
[\/iew of A2 ‘

Mod Category Number Comp Code Comp No
oA ez A gk |

Id 1565829 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

Pe° | | |
Description

288 |
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Film / Exposure Number Sketch No
81
P | | |
Description

ik |
Mod Category Number Comp Code Comp No
IS I | |

Id 1565831 Date |1 4-NOV-2020
Film / Exposure Number Sketch No
e | |

Description
|Example of cracking in S6 XG4

Mod Category Number Comp Code Corcp No
IS | || |

Ly

Id 1565832 Date [14-NOV-2020 |
Film / Exposure Number ~  Sketch No
e | | |
Description

|§howing replacad siressing bar l

Mod Category Number Comp Code Comp No
| I | I | N |
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Id 156583 Date |1 4-NOV-2020 |

Film / Exposure Number Sketch No

P | | |

Description
|Example of loss of bolts in stressing bar attachments ‘

Mod Category Number Comp Code Comp No

I I

1d Date |14-NOV-2020 |
Film / Exposure Number Sketch No
pes | | |
Description

|Crack removal S1 G3 splice 3 l

Mod Category Number Comp Code Comp No
IS | O N
1d Date |14-NOV-2020 |

Film / Exposure Number Sketch No

e | | N
Description
al

|Crack removal S5 G1 splice 2

Mod Category Number Comp Code Comp No

IS | | | I |
1d Date |14-N0\/-2020 |
Film / Exposure Number SketchEt; ___
i N
Description

|Crack removal S6 G1 splice 3 ) l

Mod Category Number Cowp Codz Comp No

LeJls e st |

1d Ijm&l Date |14-NOV-2020 |
Film / Exposure Numbhe Sketch No
|Sketch 24 N l | l
Description Y4

|Barron Kuranda NOT and cack removal ‘

Mod Category Number Comp Code Comp No

I || L
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Id 156626 Date |1 4-NOV-2020 |
Film / Exposure Number Sketch No
|Sketch 25 l | l
Description

|LMAT NDT ‘
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Standard Procedure Exceptions Report B2/4 AT
Structure Id 7799 Name
Crossing Name Barron River Alt. Name
Structure Type Bridge Owner MR DEPARTMENT OF MAIN R(
Construction Type Girder/Beam District 403 Far North
Construction Material Steel LGA 1Id 277 MAREEBA SHIRE COUNCII
Inspect0r| NR | Date 19-NOV-2020
Inspection Level 2 [ X1 Programmed [ X
Level 3 {1 Exceptional [__} Underwater [__]
Road Section Start End TDist
Id Description S CwayS RPC Dist RPC Dist Start End
32A CAIRNS-MAREEBAC 1 C 5 0.000 5 0.257 12.535 12.792
Component Location Exception (X )
" - - Comments
- z 2 X % * Descriptionr of undefined component
2 E Ol E E _ & é’. * Photograph/skotch references
5] = - - HER K 3 § 2 * Reasons component not inspected
= = 2 s2 | Z|l€ 8 & 9=
.g E E‘ = s = g' E‘ a‘é E‘ E * Any other exceptions
= < S z2 |&|535|Sq33| 8
(o) A1 F 59C |3 X Buried ard unseen (016).
fe) P1 F 59C |3 X Ruried and unseen (022).
(e} P2 F 59C |3 X Buried and unseen (031).
(e} P3 F 59C |3 X Buried and unseen (036).
0 P4 F 59C |3 X Buried and unseen (056).
(o] P5 F 59C |3 X Buried and unseen (073).
(o] A2 F 59C |3 X Buried and unseen (079).
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Sheet

1 Oof 7
Structure Id 7799 Name
Crossing Name Barron River Alt. Name
Structure Type Bridge Owner MR DEPARTMENT OF MAIN R
Construction Type Girder/Beam District 403  Far North
Construction Material Steel LGA Id 277 MAREEBA SHJRE COUNCI

Inspect0r|

NR

| Date 19-NOV-2020

Inspection Level 2 (X1

Programmed [}

[ | . — 5 -
Level 3L__1 Exceptional | Underwater [__]
Road Section Start End TDist
Id Description S CwayS RPC Tdist RPC Tdist Start End
32A CAIRNS - MAREEBA C 1 C 5 0.000 5 0.257 12.535 12.792
. Description of Defect Required
Component Location * Detailed Description Action
2 £|* Estimated Quantity -
g = S| & | * "Other" action required (X)
= = O
§ 2 T - e .g * Urgency of action (what, svho, wheu, how) -
= 9 2 =2 Z| = | * Recommended Testing = |2 =
E § § g E é E * Reference of Sketches avd Photos (Roll/Exposure Nos) S|z %
= O o nz |=|C = |25 S
(0] AP1 GR1 728|313 X
Single bolt connection to end posts in both GR (002 - typical). Requires provision of connections to current standards.
(@] S1 BR1 2S 13|14 X
All BR posts have insufficient thread at anchor bolts and lack washers {004 - typical). Base plates are recessed into kerbs. Mortar applied up to

level with top of base plate - mortar missing/spal
Delineation provided by retroreflective stickers ol

led away in rrany cases. Minor surface corrosion at lower portion of base plates typical.
n BR posts. Requires engineering input.

O

P1

J2

110

3

3

Refers to compression seal joint with steel nosings at E'i of span 2. Compression seal is highly weathered and perishing (010). Spoils in joint.

Nosings appear fair es 47mm (Temp. 27). Recommend replacement of compression seal.

- gaps between nosings bcin sid

X

o) S2 BR1 2s|3)4 X
(
L
All BR posts have insufficient thread at anchor boits 2nd lack washers (004 - typical). Base plates are recessed into kerbs. Mortar applied up to

level with top of base plate - mortar missing/spalled away in many cases. Minor surface corrosion at lower portion of base plates typical.

Delineation provided by retroreflective stickers ori BR posts. Requires engineering input.

o]

S3

BR1

S

-~

3

4

AllBR

up to level with top of base plate -- mortar imi
Delineation provided by retrorciiective sickers ol

posts have insufficient thread at ancnor b

X

olts and lack washers (004, 005 - typical). Base plates are recessed into kerbs. Mortar applied
ssing/spalled away in many cases. Minor surface corrosion at lower portion of base plates typical.
n BR posts. Requires engineering input.

O

S4

BR1

28

3

4

All BR

up to level with top of nase p'aie - mortar mi
Delineation provided by retroreflective stickers o

posts have insufficient thréad at anchor b

X

olts and lack washers (004, 005 - typical). Base plates are recessed into kerbs. Mortar applied
ssing/spalled away in many cases. Minor surface corrosion at lower portion of base plates typical.
n BR posts. Requires engineering input.

o]

v

P4

J3

110

3

3

Refers to compresion joint with steel nosing
has seperated from r.osing at side 2 potentially allowi
kerb joints fair. Requires replacement of compre:

atE

2 of

X

span 5. Rubber gland is perishing with the gland breaking away in sections (011). Gland
ing moisture ingress. Seal is also lifting at side 2 at the pedestrian footwa
ssion seal.

y. Steel plates at

O

S5

BR1

28

3

4

All BR posts have insufficient thread at anchor bolts and lack washers (004, 005 - typical). Base plates are recessed into kerbs. Mortar applied
up to level with top of base plate - mortar missing/spalled away in many cases. Minor surface corrosion at lower portion of base plates typical.

Delineation provided by retroreflective stickers on BR posts. Requires engineering input.

X

o]

S6

BR1

28

2

4

X
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All BR posts have insufficient thread at anchor bolts and lack washers (004, 005 - typical). Base plates are recessed into kerbs. Mortar applied
up to level with top of base plate - mortar missing/spalled away in many cases. Minor surface corrosion at icwer portion of base plates typical.
Delineation provided by retroreflective stickers on BR posts. Requires engineering input.

O A2 J1 14S|3|3 X

2 steel plate anchors missing at side 2 lane - roughly at wheel paths (012). Steel plate slspping noisily under traffic. Recommend
reestablishment of anchors.

O A1 B4 43S |3|3 X

Active corrosion in B4 sole plate especially on the back face with flaking and loss of section up to 6mm (014, 015). Staining under coating on
front face also.
Recommend treatment of treatment of B4 sole plate. NB - steel components in stiuciure typically have red lead coatings.

0O S1 G3 2SS |3]|4 X

Structure undergoing investigations due to brittle failure/fatigue concerns. Savaial sites have undergone testing, specifically welds at splice
joins, cross girder-girder interfaces and at stiffeners.

Initial visual inspection indicated cracking at welds in G2 splice 1 (615) and G3 splice 3 (020).

Minor surface discontinuities noted in G3 splice 1, G4 splice 1, G2 splice: 2, G2 splice 3 and G4 splice 3 (021 - typical). Refer to Sketch 18 -
Post inspection Tech note and Sketch 19 - Summary Plans.

MPI and ultrasonic testing post removal of lead coatings later showed cracking in S1 G3 splice 3 (lower) of up to 22mm in length and up to
4 6mm in depth. Minor cracking up to 2mm also found in 31 G4 splice 3 (lower) (refer to Sketch 25).

Girders appear otherwise fair (016, 022) -. Refer to Skeich 15 for coating levels across structure.

S1 G3 splice 3 (lower) identified as a "priority 1" crack. Post inspection weld was ground back at S1 G3 Splice 3. No apparent propogation of
cracking into parent material was found (085, Sketch 21). Refer also to Sketch 24 - Barron Kuranda NDT and crack removal.

O S1 G4 228 3,3 X

Structure undergoing investigations due to briitle failure/fatigue concemns. Several sites have undergone testing, specifically welds at splice
joins, cross girder-girder interfaces and at stifteners.

Initial visual inspection indicated cracking 2t welds in G2 splice 1 (019) and G3 splice 3 (020).

Minor surface discontinuities noted in G2 splice 1, G4 splice 1, G2 splice 2, G2 splice 3 and G4 splice 3 (021 - typical). Refer to Sketch 18 -
Post inspection Tech note and Sketch 19 - Summary Plans.

MPI and ultrasonic testing post reroval of lead coatings later showed cracking in S1 G3 splice 3 (lower) of up to 22mm in length and up to
4 6mm in depth. Minor cracking up to 2mm also found in S1 G4 splice 3 (lower) (refer to Sketch 25).

Girders appear otherwise fair (016, 022) -. Refer to Sketch 18 for coating levels across structure.

S1 G3 splice 2 {lower) identified as a "priority 1" crack. Post inspection weld was ground back at S1 G3 Splice 3. No apparent propogation of
cracking_; intc varent matcrial was found (085, Sketch 21). Refer also to Sketch 24 - Barron Kuranda NDT and crack removal.

O P1 B1 43S |31]3 X

Fixed rocker bearings at halving joint 1, E1 of span 2 (026 - typical).

B1 and B4 have been coated since previous inspection however moderate-severe loss of section remains in anchor nuts (027, 028). Corrosion
evident under coating on undersides of both rockers and in sole plates.

Recommendations to replace anchor nuts in previous L3 report (17/12/2015) has yet to be carried out.

B2 and B3 are in fair condition.

Refer to Sketch 12 for measurements of gaps at rockers-sole plates.

O P1 B4 43S |31]3 X
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Fixed rocker bearings at halving joint 1, E1 of span 2 (026 - typical).

B1 and B4 have been coated since previous inspection however moderate-severe loss of section remains i anchor nuts (027, 028). Corrosion
evident under coating on undersides of both rockers and in sole plates.

Recommendations to replace anchor nuts in previous L3 report (17/12/2015) has yet to be carried out.

B2 and B3 are in fair condition.

Refer to Sketch 12 for measurements of gaps at rockers-sole plates.

O S2 D1 20C|3]3 X

Moderate spalls with exposed and corroded reo at soffit under finger joint in D2 and D4 (030 - typical). Requires treatment of reinforcement.

O S2 G4 2SS |33 X

Structure undergoing investigations due to brittle failure/fatigue concerns. Several sites have undergone testing, specifically welds at splice
joins, cross girder-girder interfaces and at stiffeners. Refer to Sketch 18 - Post inspection Tech note and Sketch 19 - Summary Plans.

Initial visual inspection detected minor surface discontinuities in G1 splice i, G4 splice 1, G1 splice 2, G2 at XG2 interface, G3 splice 3, and G4
splice 4 (refer to Sketch 19).

MPI and ultrasonic testing post removal of lead coatings later show=q cracking in:
- S2 G4 splice 2 (lower) up to 3mm in length. Refer to Sketch 25.

Girders appear otherwise fair (031). Possible breakdown of coatitig. Refer to Sketch 18 for coating levels across structure.

O P2 B1 43S |34 X

B1 - CS4. Lower attachment on downstream side has complete'y corroded away (033). Corrosion evident in hinge pin (034) - unable to
determine extent of loss of section.

O P2 B4 43S |31 4 X

B4 - CS4. Lower attachment on downstream side has completely corroded away (036). Corrosion evident in hinge pin. Corrosion in hinge pin
appears severe.

O S2 w 710313 X

Significant localised build up S2 E2 on the downstream side relative to original readings (024, 031). Localised scours and build up in other
areas. Refer to scour soundings report. Nionitor.

O P2 B1 acc|3]3 X

Fixed bearings located on pier 2.

B1 - CS3. Outside anchior nut has severe loss of section (037). Minor corrosion evident under coating. Previous L3 inspection recommendation
of replacement of anchor nuts vet to be carried out.

B4 also has corrosion ard minor loss of section in outside anchor nut (038).

Bearings have: beern coated since previous L2 inspection.

O S3 D1 20C|3]3 X

Small sections of spalling with exposed and corroded reinforcement in D1 at MS, D5 at E1 and in D4 at E1 likely due to poor cover. Requires
squaring to behind reo, treatment of reo and covering with a reinstatement mortar.

ST S3 G1 2SS |33 X

Spot corrosion throughout stressing bars tending to worsen towards E2 (044 - typical). Protective coating failing at stressing bar ends at girders
2, 3 and 4 (045 - typical).

Stressing bars require cleaning and painting. NB: bars likely coated with lead based paint.
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(0] P3 B1 4001)3|4 X
B1 - CS4. Lower attachment nut has nearly completely corroded away (047) with moderate corrosion in the hirge pin and upper attachments.
(0] P3 B4 4001)3|4 X

B4 - CS4. Minor loss of section in lower attachments. Minor corrosion evident forming undzr recent spot treatment coating (049). Rust staining
from hinge pin under coating. Upper attachments are untreated and have corrosion with moderate loss of section in nuts. Severe loss of section
in sole plate-girder attachment on top of lower flange of girder (050).

O S4 G1 22S|3|3 X

Structure undergoing investigations due to brittle failure/fatigue concemns. Severad! sites; have undergone testing, specifically welds at splice
joins, cross girder-girder interfaces and at stiffeners. Refer to Sketch 18 - Post inspeciion Tech note and Sketch 19 - Summary Plans.

Initial visual inspections showed fine cracks in the welds of the lower lap of splice 2 of «ll girders (053, 054 - typical). Refer to Sketch 19.
Minor surface discontinuities also noted in all girders at Splice 3. Spot corrcsion at many splice welds (055 - typical). Refer to Sketch 19.

MPI and ultrasonic testing post removal of lead coatings later showed cracking in:
- 54 G1 splice 2 (lower) up to 5Smm.

- S4 G2 splice 2 (lower) with a depth of 0.9mm.

- 54 G3 splice 2 (lower) of up to 5mm in length.

- S4 G4 splice 3 (lower) up to 3mm.

Refer to Sketch 25 for testing results.

Girders show a breakdown of coating with spot corrosion in several areas particularly in girders 2, 3 and 4 on the downstream faces (052, 057 -
typical). Recommend cleaning and recoating as soon as teasible.

NB: Steel components throughout structure have lead based roatings.

O S4 G2 228|313 X

Structure undergoing investigations due to brittle failure:/fatigue concerns. Several sites have undergone testing, specifically welds at splice
joins, cross girder-girder interfaces and at siffenars. Refer to Sketch 18 - Post inspection Tech note and Sketch 19 - Summary Plans.

Initial visual inspections showed fine cracks in the welds of the lower lap of splice 2 of all girders (053, 054 - typical). Refer to Sketch 19.
Minor surface discontinuities also noted ir. all girders at Splice 3. Spot corrosion at many splice welds (055 - typical). Refer to Sketch 19.

MPI and ultrasonic testing post rernoval cf lead coatings later showed cracking in:
- S4 G1 splice 2 (lower) up to 5min.

-S4 G2 splice 2 (lower) with 2 deptii of 0.9mm.

- 5S4 G3 splice 2 (lower) of up to 5mm in length.

- S4 G4 splice 3 (lower) up to 2.

Refer to Sketch 25 for testing results.

Girders show a breakaown ot coating with spot corrosion in several areas particularly in girders 2, 3 and 4 on the downstream faces (052, 057 -
typical). Recominend cleaninig and recoating as soon as feasible.

NB: Steel comparents iiroughout structure have lead based coatings.

O S4 G3 22S|3|3 X

Structure undergoing investigations due to brittle failure/fatigue concerns. Several sites have undergone testing, specifically welds at splice
joins, cross girder-girder interfaces and at stiffeners. Refer to Sketch 18 - Post inspection Tech note and Sketch 19 - Summary Plans.

Initial visual inspections showed fine cracks in the welds of the lower lap of splice 2 of all girders (053, 054 - typical). Refer to Sketch 19.
Minor surface discontinuities also noted in all girders at Splice 3. Spot corrosion at many splice welds (055 - typical). Refer to Sketch 19.

MPI and ultrasonic testing post removal of lead coatings later showed cracking in:
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- S4 G1 splice 2 (lower) up to 5mm.

- S4 G2 splice 2 (lower) with a depth of 0.9mm.
- S4 G3 splice 2 (lower) of up to 5mm in length.
- S4 G4 splice 3 (lower) up to 3mm.

Refer to Sketch 25 for testing results.

Girders show a breakdown of coating with spot corrosion in several areas particularly ip girders 2, 3 and 4 on the downstream faces (052, 057 -
typical). Recommend cleaning and recoating as soon as feasible.

NB: Steel components throughout structure have lead based coatings.

O S4 G4 2SS |33 X

Structure undergoing investigations due to brittle failure/fatigue concerns. Several sites have undergone testing, specifically welds at splice
joins, cross girder-girder interfaces and at stiffeners. Refer to Sketch 18 - Post inspection Tech note and Sketch 19 - Summary Plans.

Initial visual inspections showed fine cracks in the welds of the lower lap of spiice 2 of all girders (053, 054 - typical). Refer to Sketch 19.
Minor surface discontinuities also noted in all girders at Splice 3. Spot corrosion at many splice welds (055 - typical). Refer to Sketch 19.

MPI and ultrasonic testing post removal of lead coatings later showed cracking in:
-S4 G1 splice 2 (lower) up to 5mm.

- S4 G2 splice 2 (lower) with a depth of 0.9mm.

- S4 G3 splice 2 (lower) of up to 5mm in length.

- S4 G4 splice 3 (lower) up to 3mm.

Refer to Sketch 25 for testing results.

Girders show a breakdown of coating with spot corrosicn in sexveral areas particularly in girders 2, 3 and 4 on the downstream faces (052, 057 -
typical). Recommend cleaning and recoating as soon as feasible.

NB: Steel components throughout structure have ieaqd based coatings.

ST S4 G4 2SS |33 X

Longitudinal stressing bars retro-fitted to eithz’ side of all girders. Attachments appear fair.
Spot corrosion throughout stressing bars (1244 - typical). Protective coating failing at stressing bar ends particularly at girders 4 (045 - typical).

Stressing bars require cleaning ar painting. NB: bars likely coated with lead based paint.

O P4 B1 435 |13 |4 X

Bearings 1-4 appear to have rotted to their tolerance limits. Refer to Sketch 14 for measurements at rocker-bed plates.

B1 - CS4. Severe loss of seciion in anchor attachment on downstream side with active corrosion apparent under recent recoating (059). Active
corrosion with severe ioss of section in sole plate-girder attachment (060). Rust staining at rocker-bed plate interface.loss of section in hinge
bolt (064). Anchor boits throngh rocker-bed plate have completely corroded away on both faces (065).

o P4 | B2 43s[3]3 X

Bearings 1-4 appear to have rotated to their tolerance limits. Refer to Sketch 14 for measurements at rocker-bed plates.

B2 - CS3. Moderate loss of section in hinge pin nut with active corrosion. Minor loss of section in anchor attachments with active corrosion
(061)

O P4 B3 43S |31]3 X

Bearings 1-4 appear to have rotated to their tolerance limits. Refer to Sketch 14 for measurements at rocker-bed plates.

B3 - CS3. Generally fine. Minor amounts of corrosion under recent recoating (062).
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(0] P4 B4 43S |13]3 X
Bearings 1-4 appear to have rotated to their tolerance limits. Refer to Sketch 14 for measurements ai rocker-hed plates.
B4 - CS3. Generally fine. Minor spot corrosion.
(0] P4 B5 43S |34 X

Bearings 5-8 are rotated in opposite direction to bearings 1-4. Refer to Sketch 15 for meoasuraments at rocker-bed plates.
(Remaining) anchor bolts through rocker-bed plate poss bly bent. Build up of dirt at rocker-bed plate interface requires cleaning.

B5 - CS4. Active corrosion and severe loss of section in hinge nut with moderate -severe loss of section in hinge bolt (064). Anchor bolts
through rocker-bed plate have completely corroded away on both faces (065).

O P4 B6 43S |3|3 X

Bearings 5-8 are rotated in opposite direction to bearings 1-4. Refer to Sketch 15 for measurements at rocker-bed plates.
(Remaining) anchor bolts through rocker-bed plate poss bly bent. Build up of diit at rocker-bed plate interface requires cleaning.

B6 - CS3. Severe loss of section in sole plate-girder nut top face, \ittle active corosion otherwise (066).

O P4 B7 43S |31]3 X

Bearings 5-8 are rotated in opposite direction to bearings 1-4. Refer ic Sketch 15 for measurements at rocker-bed plates.
(Remaining) anchor bolts through rocker-bed plate poss bly bernt Build up of dirt at rocker-bed plate interface requires cleaning.

B7 - CS3. Moderate-severe loss of section in sole platz girder nut top face, Little active corosion otherwise (067).

O P4 B8 43S |3 |4 X

Bearings 5-8 are rotated in opposite direction tc bearinas 1-4. Refer to Sketch 15 for measurements at rocker-bed plates.
(Remaining) anchor bolts through rocker-bez niate ness bly bent. Build up of dirt at rocker-bed plate interface requires cleaning.

B8 - CS4. Active corrosion and moderate loss of section in hinge bolt. Anchor bolts through rocker-bed plate have completely corroded away
on both faces (064, 065). Moderate loss of seciion in sole plate-girder nut top face.

O S5 D1 20C) 3|3 X

Spalling in all decks at E1 under finger joint with exposed and corroding reinforcement (070). Requires treating.

/6 S5 G1 | 22s|3]4 X

Structure undergoing investigations due to brittle failure/fatigue concerns. Several sites have undergone testing, specifically welds at splice
joins, cross girder-gircier infertaces and at stiffeners. Refer to Sketch 18 - Post inspection Tech note and Sketch 19 - Summary Plans.

Initial visual inspection fouivi cracks in the welds of the lower lap of splice 1 of G1. Vertical crack also found in weld at XG3-G1 interface (072).
Refer to Sketcri 19.

Minor surface discentinuities also noted in G4 splice 1, and all girders at splice 2 (071 - typical) Refer also to Sketch 19.
MPI and ultrasonic testing post removal of lead coatings later showed cracking in:

- S5 G1 at XG3 interface on upstream and downstream faces up to 35mm in length and up to 3.3mm in depth.

- S5 G1 splice 2 (upper) up to 32mm in length and a depth up to 3.9mm.

Refer to Sketch 25.

Girders show a breakdown of coating with spot corrosion in several areas (052, 057 - typical). Recommend cleaning and recoating as soon as
feasible.

NB: Steel components throughout structure have lead based coatings.
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S5 G1 splice 2 (upper) identified as a "priority 1" crack. Post inspection weld was ground back at S5 G1 Splice 2. No apparent propogation of
cracking_; into parent material was found (086, Sketch 22). Refer also to Sketch 24 - Barron Kuranda ND 1 and crack removal.

O S6 G1 2SS |3]|4 X

Structure undergoing investigations due to brittle failure/fatigue concerns. Several sites have undergone testing, specifically welds at splice
joins, cross girder-girder interfaces and at stiffeners. Refer to Sketch 18 - Post inspection Tech note and Sketch 19 - Summary Plans.

Initial visual inspection detected cracking in the weld of the lower lap of splice 3 of G1 (675) Refer to Sketch 19 and Sketch 18.
Minor cracking propogating from weld into cross girder 1 at G2 interface (077).

MPI and ultrasonic testing post removal of lead coatings later showed cracking in.
- S6 G1 splice 3 (lower) up to 53mm in length.

Sample taken from G1 as part of investigations into potential brittle failure in 2019.

S6 G1 splice 3 (lower) identified as a "priority 1" crack. Post inspection weid was ground back at S6 G1 Splice 3. No apparent propogation of
cracking_; into parent material was found (087, Sketch 23). Refer also tc Sketch 24 - Barron Kuranda NDT and crack removal.

ST S6 G1 2SS |33 X

Longitudinal stressing bars retro-fitted to either side of all girders.

Stressing bars removed and replaced in 2019 as part of invastigaticns into fatigue (083).
Stressing bar on upstream face of G1 has lost bolts in attachments at stiffeners 7 and 8 (084 - typical). Requires proper attachment.

Refer also to Sketch 20 - 2019 Investig_;ations into Beaanas and Macalloy bars.

O S6 w 710|313 X

Significant localised build up at E1 of downstreain side {024, 073). Refer to scour soundings report. Monitor.
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Structure Id 7799 Name
Crossing Name Barron River Alt. Name
Structure Type Bridge Owner MR DEPARTMENT OF MAIN R(
Construction Type Girder/Beam District 403 Far North
Construction Material Steel LGA Id 277 MAREEBA SHIRE COUNCII
Inspector | NR | Date 19-NOV-2020
Inspection Level 2 [E(j Programmed EX] Undersize Components [__J
Level 3 [__] Exceptional L-_J Underwater [__]
Road Section Start End TDist
Id Description S CwayS RPC Dist RPC Dist Start End
32A CAIRNS-MAREEBAC 1 C 5 0.000 5 0.257 12.535 12.792
Overall Ratings 1 |2]3]| 4] 5 |Comments
Original Structure (O) X

Structure is in poor condition.

Structure undergoing investigations due to brittle failure/fatigue concerns. At time of inspectior., girders at several sites have had lead coating removed for
NDT testing (specifically MPI) of cracking at splice join welds. Cross girder-girder interfaces a:1d stiifeners have also been examined for cracking at welds.

MPI and ultrasonic testing post removal of lead coatings showed cracking in S1 G3 splicz 3, S1 G4 splice 3, S4 G3 splice 2, S4 G2 splice 2, S4 G1 splice 2,
S4 G4 splice 3, S5 G1 at XG3 interface, S5 G1 splice 2, S6 G1 splice 3 and S2 G4 splice 2. Reier io Sketch 25.

S1 G3 splice 3 (lower), S5 G1 splice 2 (upper) and S6 G1 splice 3 (lower) were identified as "pitority 1' issues and (post L2 inspection) underwent a crack
removal process. Refer to Sketches 18-24 for findings to date.

Coating removal and further testing of splice weld cracking is ongoing. Remedial 2dvice still pending.

Steel components show significant spot corrosion through degradation of coating particularly around spans 3 and 4.

Several bearings throughout structure have minor-severe loss of section trirough corrosion. Rocker bearings at both sides under finger joints show
particularly severe corrosion to bearing components and attachments. Rocker b:2arings show excessive rotation, particularly at P4 and in expansion halving
joint located at S5 E1. Refer to the B2/2 report, Sketches 11-17 (Rocker bearing measurements) and Sketch 20 (Barron River Site Measurements - 2019).
Remedial actions recommended in the last L3 report (17 Feb 2015) have yet to be undertaken.

Compression seals at P1 J2 and P4 J3 are highly weathered and perishing. Recommend replacement.

All BR posts have insufficient thread at anchor bolts and lack washers. Base plates are recessed into kerbs with mortar applied up to level with top of base
plates. Minor surface corrosion at lower portion of base plates typicai.

Strengthening (St) X

Longitudinal stressing bars retro-fitted to either side of ail girders.
Coating and attachments appear generally fair. Spot corrosion through | kely breakdown of coating particularly in spans 3 and 4.

Stressing bars at S6 G1 were removed for testing and replaced. 2 attachments on the upstream side of G1 (side 2) are missing anchor bolts.

Widening (WLn, WRn), Lengthening (L1, 1.2}, Raised (Ra), Redecked (Re), Shortening (S1, S2), Strengthening (St)
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= O |o| = 2| & = 1 2 3 4 |= (Roll/Exposure Nos)
AP1 AP 70013 1.0| EACH 1.0 X

20m considered. Approach in generally fair condition - no settlement issues apparent (001). Minor sections of the /S puling away from the abutment nosing
(003) potentially allow moisture penetration to superstructure.

Recommend sealing with a rubberised sealant at next general service.

O |AP1 GR| 728|3 2.0| EACH 2.0

Impact damage to GR1 as reported in last inspection has been repaired (001).
GR1 height at 600mm at lowest point. Single bolt connection to end posts in both GR (002 - typical).

Requires provision of connections to current standards.

O |AP1 FY 4013 20.0| LINM 20.0 Feotway in fair condition. Leaf litter should be cleared away at
riext service.

O |AP1 |PRO| 530]|3 180.0] M2 180.0 20m considered. No scours visible.

O | Al J1 14S |3 8.5| LINM 8.5 5liding plate appears to be working as designed (003). Retaining

Loits appear effective. Minor pitting in plate.

o | s1 BR 2S|3 86.0| LINM 86.0

All BR posts have insufficient thread at anchor bolts and lack washers (004, 005 - tvpica!). Base plates are recessed into kerbs. Mortar applied up to level with
top of base plate - mortar missing/spalled away in many cases.

Minor surface corrosion at lower portion of base plates typical. Delineation providea by retroreflective stickers on BR posts.

Requires engineering input.

o] s1 K 3C|3 73.0| LINM 73.0i

i
Minor transverse shrinkage cracks ranging from hairline-0.3mm. N spalls/exposed reo in top and side faces. Minor loss of fines throughout.
Survey marker at side 2 kerb (007).

Scuppers cleared during inspection. Scuppers have been ireated since previous inspection - no active corrosion.

o | s1 S 1C| 3| 310.0f M2 310.0 X

Concrete WS shows loss of fines with minor transverse cracks (006, 008 - typical). Wearing surface all spans treated with an epoxy resin in 2009 - little
evidence of treatment visible in cracks.

All bollards at pedestrian walkway across all spaiis are now missing (006), offering no protection or delineation for pedestrian traffic under normal operation.
During time of inspection all motor traffic has been reduced to single lane and directed down the centre of the bridge due to load concerns.

Pedestrian concerns should be considered heforz reopening to two lanes.

o A1 JJu2| 150[3 e.sI'LiNM 85

Refers to fixed joint at E2 of span 1 (00f).
Joint sealant highly weathered 'with minor loss of seal.

Consider replacement of sealant ai riext service.

o] P1 J1 15C:1 3 8.5] LINM 8.5 X

Refers to fixed joint at E1 ot coan 2.
Sealant highly weathered with minor loss of seal in a few instances (009 - typical).

| Consider replacement of sealant at next service.
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P1 J2 11013 8.5| LINM 8.5

Refers to compression seal joint with steel nosings at E1 of span 2.
Compression seal is highly weathered and perishing (010). Spoils in joint.
Nosings appear fair - gaps between nosings both sides 47mm (Temp. 27).

Recommend replacement of compression seal.

O | P1 J3 14S |3 8.5| LINM 8.5

Steel finger joint at E2 of span 2.
Measurements taken at finger joint gaps - refer to Sketches 1-5. No indication of excessive diffeientials.
Spoils in joint requiring clearing out at next service.

Moisture from catch drain directed onto outside expansion rocker bearings at halving joir( beneaiii. potentially exacerbating existing corrosion issues.
Redesign or provision of a splash shield should be considered.

o | P1 J4 150]| 3 8.5| LINM 8.5 X

Fixed joint at E2 of span 2.
Sealant highly weathered with minor loss of seal in a few instances (009 - typicai).

Consider replacement of sealant at next service.

o | s2 BR 2S|3 91.2] LINM | 912

All BR posts have insufficient thread at anchor bolts and lack washers {304, (ﬁ - typical). Base plates are recessed into kerbs. Mortar applied up to level with
top of base plate - mortar missing/spalled away in many cases.

Minor surface corrosion at lower portion of base plates typical. Delineation provided by retroreflective stickers on BR posts.

Requires engineering input.

O] s2 K 3C|3 91.2[LINM | 91.2

Minor transverse shrinkage cracks ranging from hairline -0 3mr.. No spalls/exposed reo in top and side faces. Minor loss of fines throughout.

Scuppers cleared during inspection. Scuppers have: been treated since previous inspection - no active corrosion.

O | s2 |WS 1C| 3| 388.0] M2 388.0 X

Concrete WS shows loss of fines with minor trarsversz cracks (006, 008 - typical). Wearing surface all spans treated with an epoxy resin in 2009 - little
evidence of treatment visible in cracks.

All bollards at pedestrian walkway across all 5peins are now missing (006), offering no protection or delineation for pedestrian traffic under normal operation.
During time of inspection all motor traific ias been reduced to single lane and directed down the centre of the bridge due to load concerns.

Pedestrian concerns should be considered before reopening to two lanes.

O] P2 J1 150 3l 8.5] LINM 8.5 X

Fixed joint at E1 of span 2.
Sealant highly weathered with minor loss of seal in a few instances (009 - typical).

Consider replacement of seaiant at next service.

O] P2 J2 15013 8.5] LINM 8.5

Fixed joint at E2 of span 3.
Sealant highly weathered with minor loss of seal in a few instances (009 - typical).

| Consider replacement of sealant at next service.
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S3 BR 28 |3 91.2] LINM 91.2

All BR posts have insufficient thread at anchor bolts and lack washers (004, 005 - typical). Base plates are recessed inia kerbs. Mortar applied up to level with
top of base plate - mortar missing/spalled away in many cases.

Minor surface corrosion at lower portion of base plates typical. Delineation provided by retroreflective stickers on BR posts.

Requires engineering input.

O] Ss3 K 3C|3 91.2| LINM 91.2

Minor transverse shrinkage cracks ranging from hairline-0.3mm. No spalls/exposed reo in top and side faces. Minor loss of fines throughout.

Scuppers cleared during inspection. Scuppers have been treated since previous inspection - no active carrosion.

O] sS3 |WS 1C| 3| 388.0] M2 388.0 X

Concrete WS shows loss of fines with minor transverse cracks (006, 008 - typical). Wearing surface al! spans treated with an epoxy resin in 2009 - little
evidence of treatment visible in cracks.

All bollards at pedestrian walkway across all spans are now missing (006), offering no pritection or delineation for pedestrian traffic under normal operation.
During time of inspection all motor traffic has been reduced to single lane and directd down the centre of the bridge due to load concerns.

Pedestrian concerns should be considered before reopening to two lanes.

o[ P3 [J] 150[3 8.5[ LINM 85 X
S AN

Fixed joint at E1 of span 4.
Sealant highly weathered with minor loss of seal in a few instances (009 - \yvicail).

Consider replacement of sealant at next service.
AN

O] P3 J2 15013 8.5] LINM 85

i

Fixed joint at E2 of span 4.
Sealant highly weathered with minor loss of seal in a few nistances (009 - typical).

Consider replacement of sealant at next service.

O | s4 BR 2S1|3 91.2] LINM 91.2

All BR posts have insufficient thread at anchor bolts aid lack washers (004, 005 - typical). Base plates are recessed into kerbs. Mortar applied up to level with
top of base plate - mortar missing/spalled away ii» many cases.

Minor surface corrosion at lower portion of base plaies typical. Delineation provided by retroreflective stickers on BR posts.

Requires engineering input.

o[ s4 [K 3C[3[ 5121 LiNM 91.2

Minor transverse shrinkage craciss ranginu from hairline-0.3mm. No spalls/exposed reo in top and side faces. Minor loss of fines throughout.

Scuppers cleared during inspeciion. Scuppers have been treated since previous inspection - no active corrosion.

O] sS4 |ws 1CY3 | 388.0] M2 388.0

Concrete WS shows loss of finies with minor transverse cracks (006, 008 - typical). Wearing surface all spans treated with an epoxy resin in 2009 - little
evidence of treatment visible in cracks.

All bollards at pedestrian walkway across all spans are now missing (006), offering no protection or delineation for pedestrian traffic under normal operation.
During time of inspection all motor traffic has been reduced to single lane and directed down the centre of the bridge due to load concerns.

| Pedestrian concerns should be considered before reopening to two lanes.
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P4 J1 150]| 3 8.5| LINM 8.5 X

Fixed joint at E1 of span 5.
Sealant highly weathered with minor loss of seal in a few instances (009 - typical).

Consider replacement of sealant at next service.

O | P4 J2 14S |3 8.5| LINM 8.5

Steel finger joint at E1 of span 5.
Measurements taken at finger joint gaps - refer to Sketches 6-10 No indication of excessive differeatials.

Spoils in joint at E2 only requiring clearing out at next service. Moisture from catch drain directzc onto outs:de expansion rocker bearings at halving joint
beneath, potentially exacerbating existing corrosion issues.

Redesign or provision of a splash shield should be considered.

ofrPa [J3] 110]3 8.5[ LINM 8.5 B
1

Refers to compresion joint with steel nosing at E2 of span 5.

Rubber gland is perishing with the gland breaking away in sections (011). Gland has ceparated from nosing at side 2 potentially allowing moisture ingress.
Seal is also lifting at side 2 at the pedestrian footway.

Steel plates at kerb joints fair.

Requires replacement of compression seal.

O | P4 J4 15013 8.5] LINM 8.5 X

Fixed joint at E2 of span 5.
Sealant highly weathered with minor loss of seal in a few instances (CQ9 - typical).

Consider replacement of sealant at next service.

O] S5 |BR 2S |3 91.2[LINM | 91.2

All BR posts have insufficient thread at anchor bolts and iack washers (004, 005 - typical). Base plates are recessed into kerbs. Mortar applied up to level with
top of base plate - mortar missing/spalled away in mziy cases.

Minor surface corrosion at lower portion of base plates typical. Delineation provided by retroreflective stickers on BR posts.

Requires engineering input.

O | S5 K 3C|3 91.21 LINM 91.2

Minor transverse shrinkage cracks ranging from hairline-0.3mm. No spalls/exposed reo in top and side faces. Minor loss of fines throughout.

Scuppers cleared during inspection. Scuppers have been treated since previous inspection - no active corrosion.

o] s5 [ws[ 1c[2al 3ss2] m2 388.0

Concrete WS shows loss of fines with rnor transverse cracks (006, 008 - typical). Wearing surface all spans treated with an epoxy resin in 2009 - little
evidence of treatment visible in cracks.

All bollards at pedestrian wzlloaay across all spans are now missing (006), offering no protection or delineation for pedestrian traffic under normal operation.

During time of inspection aii motor traffic has been reduced to single lane and directed down the centre of the bridge due to load concems.

Pedestrian concerns should be considered before reopening to two lanes.

O | PS5 J1 150]| 3 8.5| LINM 8.5 X

Fixed joint at E1 of span 6.

| Sealant highly weathered with minor loss of seal in a few instances (009 - typical). Consider replacement of sealant at next service.
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S6 BR 28 |2 74.0| LINM 74.0

All BR posts have insufficient thread at anchor bolts and lack washers (004, 005 - typical). Base plates are recessed inia kerbs. Mortar applied up to level with
top of base plate - mortar missing/spalled away in many cases.

Minor surface corrosion at lower portion of base plates typical. Delineation provided by retroreflective stickers on BR posts.

Requires engineering input.

O] S6 K 3C|3 74.0| LINM 74.0

Minor transverse shrinkage cracks ranging from hairline-0.3mm. No spalls/exposed reo in top and side faces. Minor loss of fines throughout.

Scuppers cleared during inspection. Scuppers have been treated since previous inspection - no active carrosion.

O | s6 |WS 1C| 3| 310.0f M2 310.0

Concrete WS shows loss of fines with minor transverse cracks (006, 008 - typical). Wearing surface al! spans treated with an epoxy resin in 2009 - little
evidence of treatment visible in cracks.

All bollards at pedestrian walkway across all spans are now missing (006), offering no pritection or delineation for pedestrian traffic under normal operation.
During time of inspection all motor traffic has been reduced to single lane and directd down the centre of the bridge due to load concerns.

Pedestrian concerns should be considered before reopening to two lanes.

ol A2 [ [ 1as[3 8.5[ LINM 50 35 |
d4

2 steel plate anchors missing at side 2 lane - roughly at wheel paths (012) Stagl rﬁa slapping noisily under traffic.

Recommend reestablishment of anchors.

O |AP2 AP 7001 3 1.0| EACH 1.0 20m considered. Approach is in fair condition.

O |AP2 |GR| 72S|3 2.0| EACH 2.0

GR has recently been replaced to standard (013). Guardrail is in good condition.

Spall in end post at side 2 - covered in S6 BR.

O |AP2 |PRO| 53013 120.0] M2 120.0 20m considered.
O | A1 |PED| 440]|3 4.0| EACH 4.0
O | A1 B 43S |3 40| EACH 3.0 1.0

Rocker bearings - refer to Sketch 11 for rockers io bzd plate measurements.

Bearings generally in fair condition with mizior rowation apparent.

Active corrosion in B4 bed plate espe:ialiy cn the back face with flaking and loss of section up to 6mm (014, 015). Staining under coating on front face also.
All bearings reportedly accepting grease.

Recommend treatment of treatmerit of B4 bed plate. NB - steel components in structure typically have red lead coatings.

Refer also to Sketch 20 - 2019 Investigations into Bearings and Macalloy bars.

o | Al A 50C 3 1.0| EACH 1.0

Abutment in generally fair cerdition (016). Several vertical shrinkage cracks hairline-0.1mm (017). Water staining on abutment front face.

(o] A1l F 59C| 3 1.0 EACH X X X X Buried and unseen (016).
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S1 D 20C| 3| 354.0) M2 354.0 X

Very little cracking generally.

Hairline-0.1mm cracking in D5 at E1 and MS shows no change since 2001 inspection. Minor spalls with exposez rec in D5 at MS (018 - typical) and at D1
E2. Treat at next opportunity.

Scuppers have been treated since previous inspection and show no active corrosion.

o] s1 G 22S |3 4.0| EACH 201 1.0 1.0

Structure undergoing investigations due to brittle failure/fatigue concerns. Several sites have undergone testing, specifically welds at splice joins, cross girder-
girder interfaces and at stiffeners.

Initial visual inspection indicated cracking at welds in G2 splice 1 (019) and G3 splice 3 (020).

Minor surface discontinuities noted in G3 splice 1, G4 splice 1, G2 splice 2, G2 splice 3 and G4 splice 3 (021 - typical). Refer to Sketch 18 - Post inspection
Tech note and Sketch 19 - Summary Plans.

MPI and ultrasonic testing post removal of lead coatings later showed cracking in S1 G3 svlice 3 (lower) of up to 22mm in length and up to 4.6mm in depth.
Minor cracking up to 2mm also found in S1 G4 splice 3 (lower) (refer to Sketch 25).

Girders appear otherwise fair (016, 022) -. Refer to Sketch 18 for coating levels across structure.

S1 G3 splice 3 (lower) identified as a "priority 1" crack. Post inspection weld was grourd back at S1 G3 Splice 3. No apparent propogation of cracking into
parent material was found (085, Sketch 21). Refer also to Sketch 24 - Barron Kurande, NDT and crack removal.

ST| S1 G 225 |3 4.0| EACH 4.0 Longitudinal stressing bars retro-fitted to either side of all girders.
Coating and attachments appear fair.
(o] S1 XG 31C| 3 1.0 EACH 1.0 X | Very minor spalls with exposed reo in underside of XG1 in bay 4

from poor cover. Treat at next convenience.

o | s1 XG| 318|3 4.0| EACH 4.0

Cross girders are in generally fair condition - possible breakdown of the orotective coating due to the age of the structure. NB: coating includes a lead based
paint.
Fine cracking in weld in XG3 at G2 interface (023) should be monitcred.

(o] S1 w 710]| 3 1.0l EACH 1.0 Localised scours relative to original readings on both sides (022,
024). Refer to scour soundings report.

o] P1 B 400] 3 4.0| EACH 4.0

Fixed bearings located on Pier 1.
No significant defects in bearings - protective coatiha appears sound (025 - typical).

Refer also to Sketch 20 - 2019 Investigaticrs mto Szarings and Macalloy bars.

O | P1 |PED|] 440]|3 4.0] EACH 4.0

O | P1 H 54C| 3 1.0] EACH 1.0 X

Headstock is in fair condition (022). No cracking at cantilever arms.
1 minor spall on face 1 near E? {0:29) - tieat and cover at next convenience.

(o] P1 C 56C\| 3 1.0 EACH 1.0 No significant defects (022).

(o] P1 F 59C 3 1.0| EACH X X X X Buried and unseen (022).
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P1 B 43S |3 4.0| EACH 20, 20

Fixed rocker bearings at halving joint 1, E1 of span 2 (026 - typical).

B1 and B4 have been coated since previous inspection however moderate-severe loss of section remains in ancnor nuts (027, 028). Corrosion evident under
coating on undersides of both rockers and in bed plates.

Recommendations to replace anchor nuts in previous L3 report (17/12/2015) have yet to be carried out.
B2 and B3 are in fair condition.
Refer to Sketch 12 for measurements of gaps at rockers-sole plates.

Refer also to Sketch 20 - 2019 Investigations into Bearings and Macalloy bars.

O] s2 D 20C | 3| 4420 M2 440.01 2.0

Moderate spalls with exposed and corroded reo at soffit under finger joint in D2 and D4 (520 - typical). Requires treatment of reinforcement.
Deck otherwise in fair condition with no significant cracking or spalling.

Scuppers have been treated since previous inspection and show no active corrosion.

o | s2 G 228 |3 4.0| EACH 3.0 1.0

Structure undergoing investigations due to brittle failure/fatigue concerns. Several siies have undergone testing, specifically welds at splice joins, cross girder-
girder interfaces and at stiffeners. Refer to Sketch 18 - Post inspection Tech note 7ind Sketch 19 - Summary Plans.

Initial visual inspection detected minor surface discontinuities in G1 splice 1, G4 splice 1, G1 splice 2, G2 at XG2 interface, G3 splice 3, and G4 splice 4 (refer
to Sketch 19).

MPI and ultrasonic testing post removal of lead coatings later showex! cracking in:
- S2 G4 splice 2 (lower) up to 3mm in length. Refer to Sketch 25.

Girders appear otherwise fair (031). Possible breakdown of cosiing. Reizr to Sketch 18 for coating levels across structure.

ST| S2 G 228 |3 4.0| EACH 4.0

Longitudinal stressing bars retro-fitted to either side of al!;rders. Attachments appear fair. Spot corrosion in stressing bars.
Refer also to Sketch 20 - 2019 Investigations into Bearinas and Macalloy bars.

O] S2 [|XG| 31S|3 8.0| EACH 8.0

Cross girders appear generally fair. Possible breakdovsn of protective coating.
Minor surface discontinuities noted in G2 at XGZ nterface - refer to Sketch 19.

o | P2 B 43S |3 40| EACH 2.0 2.0

Rocker bearings at expansion halving joirt af Eﬁf_span 2 (032).

Refer to Sketch 13 for measurements 2t rockers to bed plates. All bearings show rotation.

B1 - CS4. Lower attachment on acwnstreziri side has completely corroded away (033). Corrosion evident in hinge pin (034) - unable to determine extent of
loss of section.

B2 - CS2. Appears fair (035). NG apparent corrosion issues.

B3 - CS2. Appears fair. No apparent corrosion issues.

B4 - CS4. Lower attachrient on acwristream side has completely corroded away (036). Corrosion evident in hinge pin. Corrosion in hinge pin appears severe.
Remedial actions recarnmenided in previous L3 report ((17/12/2015) have yet to be carried out.

Bearings have been coated since previous L2 inspection.

Refer also to Sketch 20 - 2019 Investigations into Bearings and Macalloy bars.
NB: B1 and B4 are positioned directly under the finger joint catch drain which directs water onto bearings.

O] s2 W 710| 3 1.0 EACH 1.0

Significant localised build up S2 E2 on the downstream side relative to original readings (024, 031). Localised scours and build up in other areas. Refer to
| scour soundings report. Monitor.
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P2 B 400] 3 4.0| EACH 3.0 1.0

Fixed bearings located on pier 2.

B1 - CS3. Outside anchor nut has severe loss of section (037). Minor corrosion evident under coating. Previous i 3 inspection recommendation of
replacement of anchor nuts yet to be carried out.

B4 also has corrosion and minor loss of section in outside anchor nut (038).

Bearings have been coated since previous L2 inspection.

(@) P2 |PED|] 440]|3 4.0| EACH 4.0
(o] P2 H 54C| 3 1.0 EACH 1.0 Fair zonaition (031). No signs of cracking at cantilever arms.
(o] P2 C 56C| 3 1.0 EACH 1.0 i-air condition (031)

(o] P2 F 59C| 3 1.0| EACH X X X X Buried and unseen (031).

O] s3 D 20C | 3| 442.01 M2 440.5 1.5

Small sections of spalling with exposed and corroded reinforcement in D1 at MS, D5 at E1 and in D4 at E1 likely due to poor cover. Requires squaring to
behind reo, treatment of reo and covering with a reinstatement mortar.

Scuppers have been treated since previous inspection and show no active corrosion.

O] s3 G 228 |3 4.0| EACH 4.0 X

Structure undergoing investigations due to brittle failure/fatigue concerns. Severai sites have undergone testing, specifically welds at splice joins, cross girder-
girder interfaces and at stiffeners. Refer to Sketch 18 - Post inspectiori ech noie and Sketch 19 - Summary Plans.

Minor surface discontinuities noted in G1 splice 1, G4 splice 1, G1 spiice 2, G2 at XG2 interface, G4 splice 2, G3 splice 3 (040 - typical) and G4 splice 4 (refer
to Sketch 19). Spot corrosion at many splice welds (041 - typical).

Girders show a breakdown of coating with spot corrosion in severai 2:e:as especially towards E2 and in particular girders 2 and 3. Minor corrosion in bottom
flanges of G2 and G3 at E2 (042, 043 - typical) with no significant loss of section. Previous attempts at painting over in select areas appear to be failing.
Requires cleaning and recoating as soon as feasible.

NB: Steel components throughout structure have lead based cnatings.

ST| S3 G 225 |3 4.0| EACH 1.0 3.0

Longitudinal stressing bars retro-fitted to either sice of a girders. Attachments appear fair.

Spot corrosion throughout stressing bars tending to worsen towards E2 (044 - typical). Protective coating failing at stressing bar ends at girders 2, 3 and 4
(045 - typical).

Stressing bars require cleaning and painting NZ2: bars likely coated with lead based paint.

o[ s3 [XG[] 31s[3 ‘GTOTEACH 6.0 X

Spot corrosion forming on cross giraers typically worsening towards E2 of span (044) requiring spot treatment.
Minor surface discontinuity reported in XG2 at G2 interface (refer to Sketch 19).

Cross girder attachmerits appear sound.

O] s3 w 715013 1.0| EACH 1.0

Localised scours on upstregm side and localised build up on downstream relative to original readings (024, 046). Refer to scour soundings report.
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P3 B 400] 3 4.0| EACH 2.0 2.0

Fixed bearings on top of pier 3 (046). Bearings have had spot treatment since previous inspection.

B1 - CS4. Lower attachment nut has nearly completely corroded away (047) with moderate corrosion in the hinge niit and upper attachments.

B2 - CS2. Fair condition.

B3 - CS2. Minor corrosion evident under coating - spot treatment appears to be failing (048). Requires cleaning and retreating.

B4 - CS4. Minor loss of section in lower attachments. Minor corrosion evident forming under recent spot treatment ccaiing (049). Rust staining from hinge pin
under coating. Upper attachments are untreated and have corrosion with moderate loss of section in nuts. Severe Icss of section in sole plate-girder
attachment on top of lower flange of girder (050).

Refer also to Sketch 20 - 2019 Investigations into Bearings and Stiffeners.

Remedial actions recommended in previous L3 report (17 Feb 2015) have yet to be carried ouf.

(e} P3 H 54C| 3 1.0| EACH 1.0 'Headstock is in fair condition (046). No cracking found in
cantilever arms.
(o] P3 C 56C| 3 1.0l EACH 1.0 No significant issues (046).
(o] P3 F 59C | 3 1.0| EACH X X X X Buried and unseen (036).
(o) S4 D 20C | 3| 4420| M2 442.0 X
e ]

Deck is generally sound.
Minor spalls with exposed and corroded reinforcement in D1 under side 1 kerb (05 - typical). Treat at earliest convenience.
Minor cracking ranging from hairline-0.2mm in D2 E1-MS.

Scuppers have been treated since previous inspection and show no active corrosion.

O | s4 G 22S |3 4.0| EACH 4.0

Structure undergoing investigations due to brittle failure/fatigue concemns. Several sites have undergone testing, specifically welds at splice joins, cross girder-
girder interfaces and at stiffeners. Refer to Sketch 18 - Post inspectiori Tech note and Sketch 19 - Summary Plans.

Initial visual inspections showed fine cracks in the welds ct the lower lap of splice 2 of all girders (053, 054 - typical). Refer to Sketch 19.
Minor surface discontinuities also noted in all girders at Splice 5. Spot corrosion at many splice welds (055 - typical). Refer to Sketch 19.

MPI and ultrasonic testing post removal of lead coetings later showed cracking in:
-S4 G1 splice 2 (lower) up to 5mm.

- S4 G2 splice 2 (lower) with a depth of 0.9mmi

- S4 G3 splice 2 (lower) of up to 5mm in length.

- S4 G4 splice 3 (lower) up to 3mm.

Refer to Sketch 25 for testing results.

Girders show a breakdown of coating with 5pct corrosion in several areas particularly in girders 2, 3 and 4 on the downstream faces (052, 057 - typical).
Recommend cleaning and recoating as soon as feasible.

NB: Steel components throughout structure have lead based coatings.

ST| S4 G 22S (3 4.0| EACH 3.0 1.0

Longitudinal stressing bars retro-fittzd to either side of all girders. Attachments appear fair.
Spot corrosion throughout stressing bars (044 - typical). Protective coating failing at stressing bar ends particularly at girders 4 (045 - typical).

Stressing bars require cleanmg and painting. NB: bars likely coated with lead based paint.

O] S4 |XG| 31S|3 6.0| EACH 6.0 X

Spot corrosion forming on cross girders throughout span (044 - typical). Requires spot treatment.

Cross girder attachmments are sound.

(o] S4 w 7101 3 1.0| EACH 1.0 Localised scours and build up both sides relative to original
readings (024, 056). Refer to scour soundings report.
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P4 B 43S |3 8.0| EACH 5.0, 3.0

Bearings 1-4 refer to rocker bearings located on Pier 4. Bearings 1-4 appear to have rotated to their tolerance limits Refer to Sketch 14 for measurements at
rocker-bed plates.

B1 - CS4. Severe loss of section in anchor attachment on downstream side with active corrosion apparent under recent recoating (059). Active corrosion with
severe loss of section in sole plate-girder attachment (060). Rust staining at rocker-bed plate interface.

B2 - CS3. Moderate loss of section in hinge pin nut with active corrosion. Minor loss of section in anchor attachments with active corrosion (061)

B3 - CS3. Generally fine. Minor amounts of corrosion under recent recoating (062).

B4 - CS3. Generally fine. Minor spot corrosion.

Bearings 5-8 refer to rocker bearings at expansion halving joint E1 of span 5 (058). Bearings 5-8 a:e rotated in opposite direction to bearings 1-4. Refer to
Sketch 15 for measurements at rocker-bed plates.

NB: B5 and B8 are positioned directly under the finger joint catch drain which directs water orito bearings.

(Remaining) anchor bolts through rocker-bed plate poss bly bent. Build up of dirt at rocker-5eq plate interface requires cleaning.

B5 - CS4. Active corrosion and severe loss of section in hinge nut with moderate-severe \6s5 of section in hinge bolt (064). Anchor bolts through rocker-bed
plate have completely corroded away on both faces (065).

B6 - CS3. Severe loss of section in sole plate-girder nut top face, Little active corosion otherwise (066).

B7 - CS3. Moderate-severe loss of section in sole plate-girder nut top face, Little active corosion otherwise (067).

B8 - CS4. Active corrosion and moderate loss of section in hinge bolt. Anchor bolts tircugh rocker-bed plate have completely corroded away on both faces
(064, 065). Moderate loss of section in sole plate-girder nut top face.

Remedial actions recommended in L3 inspection (2015) yet to be carried cui.

Refer also to Sketch 20 - 2019 Investigations into Bearings and stressing bars.

(@) P4 |PED|] 440]|3 4.0| EACH 4.0
(o] P4 H 54C| 3 1.0 EACH 1.0 Headstock is in fair condition (056). No cracking at cantilver arms.
(o] P4 C 56C| 3 1.0 EACH 1.0 No significant issues (056).

(o] P4 F 59C| 3 1.0| EACH X X X X Buried and unseen (056).

O | S5 D 20C | 3| 442.01 M2 438.0] 4.0

Spalling in all decks at E1 under finger joint with exposed and corroding reinforcement (070 - typical). Requires treating.
Rest of deck appears sound.

Scuppers have been treated since previous inspecticn and show no active corrosion.

O | S5 G 225 |3 40]=acH 3.0 1.0

Structure undergoing investigations due 1o brittie failure/fatigue concerns. Several sites have undergone testing, specifically welds at splice joins, cross girder-
girder interfaces and at stiffeners. Refer fo Sketch 18 - Post inspection Tech note and Sketch 19 - Summary Plans.

Initial visual inspection found cracks in the welds of the lower lap of splice 1 of G1. Vertical crack also found in weld at XG3-G1 interface (072). Refer to
Sketch 19.

Minor surface discontinwties alsc ncted in G4 splice 1, and all girders at splice 2 (071 - typical) Refer also to Sketch 19.

MPI and ultrasonic testing post removal of lead coatings later showed cracking in:

- S5 G1 at XG3 interface on upstream and downstream faces up to 35mm in length and up to 3.3mm in depth.

- S5 G1 splice 2 (upper) up to 32mm in length and a depth up to 3.9mm.

Refer to Sketch 25.

Girders show a breakdown of coating with spot corrosion in several areas (052, 057 - typical). Recommend cleaning and recoating as soon as feasible.
NB: Steel components throughout structure have lead based coatings.

S5 G1 splice 2 (upper) identified as a "priority 1" crack. Post inspection weld was ground back at S5 G1 Splice 2. No apparent propogation of cracking into
| parent material was found (086, Sketch 22). Refer also to Sketch 24 - Barron Kuranda NDT and crack removal.
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ST| S5 G 22S | 3 4.0]| EACH 4.0 Longitudinal stressing bars reiro-fitieq to either side of all girders.
Attachments appear fair.
(o] S5 XG 31S |3 8.0] EACH 8.0
Cross girders are generally in fair condition with attachments generally sound.
Vertical crack found in weld at XG3-G1 interface (072). Refer to Sketch 19. Monitor.
(@) P5 B 43S |3 4.0| EACH 4.0

Fixed rocker bearings at fixed having joint E2 of S5 (074).
Refer to Sketch 16 for measurements at rocker-bed plate.
Bearings have been coated since previous inspection (075).

Minor active corrosion in B1 upper attachment on upstream side and at rocker-bed plate interiace in B4 - recommend further treatment.

(o] S5 W 7101 3 1.0| EACH 1.0 Localised build up on downstream side relative to first readings
(0z4, G73). Refer to scour soundings report.

O | PS B 400] 3 4.0| EACH 4.0

Fixed bearings on pier 5.

No significant defects (076).

O | P5 |PED| 440]|3 4.0| EACH 4.0 |
(o] P5 H 54C| 3 1.0l EACH 1.0 Headstock is in fair condition (073). No cracking at cantilever
O| PS5 C 56C| 3 1.0| EACH 1.0 =
(o] P5 F 59C| 3 1.0 EACH X X X X Buried and unseen (073).
O | s6 D 20C| 3| 354.0f M2 354.0
Deck appears sound.
Scuppers have been treated since previous inspection and show no active corrosion.
O | s6 G 225 |3 4.0| EACH 3.0 1.0

Structure undergoing investigations due to brittle failure/iatigue concerns. Several sites have undergone testing, specifically welds at splice joins, cross girder-
girder interfaces and at stiffeners. Refer to Sketch 15 - Post inspection Tech note and Sketch 19 - Summary Plans.

Initial visual inspection detected cracking in the we!d of the lower lap of splice 3 of G1 (078). Refer to Sketch 19 and Sketch 18.
Minor cracking propogating from weld inta cross girder 1 at G2 interface (077).

MPI and ultrasonic testing post removai of I2ad coatings later showed cracking in:
- S6 G1 splice 3 (lower) up to 53 in iength.

Sample taken from G1 as par’. of investigations into potential brittle failure in 2019.

S6 G1 splice 3 (lower) ideniified as a "priority 1" crack. Post inspection weld was ground back at S6 G1 Splice 3. No apparent propogation of cracking into
parent material was found (057, Sketch 23). Refer also to Sketch 24 - Barron Kuranda NDT and crack removal.

ST| S6 G 228 |3 4.0| EACH 3.0 1.0

Longitudinal stressing bars retro-fitted to either side of all girders.

Stressing bars removed and replaced in 2019 as part of investigations into fatigue (083).
Stressing bar on upstream face of G1 has lost bolts in attachments at stiffeners 7 and 8 (084 - typical). Requires proper attachment.

| Refer also to Sketch 20 - 2019 Investigations into Bearings and Macalloy bars.
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S6 XG 31S |3 3.0] EACH 3.0
Minor cracking propogating from weld into cross girder 1 at G2 interface (077).
Cross girders otherwise fair with sound attachments.
(o] S6 XG 31C| 3 1.0l EACH 1.0 Minor vertical cracking in concrete cross girder at A2 between all
girders up to 0.3mim (082).
(e} S6 w 7101 3 1.0| EACH 1.0 Significant localised buiic up at E1 of downstream side (024, 073).
Refer to scour soundings report. Monitor.
O | A2 B 43S |3 4.0| EACH 4.0 X

Rocker bearings on A2.

Refer to Sketch 17 for measurements at rocker-bed plate.

Bearings are all in fair condition (079) with minor rust staining under recent coating in bed plate of B3 (U80) and minor corrosion in underside of rocker and in

bed plate of B4 (081).

Recommend cleaning and repainting.
O | A2 |PED|] 440]|3 4.0| EACH 4.0
O | A2 A 50C| 3 1.0| EACH 1.0 Abutment is in fair condition. No cracking or spalling noted (079).
(o] A2 F 59C| 3 1.0l EACH X X X X Buried and unseen (079).
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