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STATEMENT OF DEREK MILLAR

I, Derek Millar of Lot 1 Chalk Street, Redbank in the State of Queensland, Project
Manager (SEQ Projects Branch), Major Infrastructure Projects Division of the Department
of Transport and Main Roads, state as follows:-

Qualifications and experience

1.

| am currently the Project Manager (SEQ Projects Branch) | Project Delivery DTMR
Project Manager for the Ipswich Motorway Upgrade Project {Dinmore to Goodna), |
have worked on the project since September 2007 and have been Project Manager

since February 2008,
In this role, | report to the Project Director,-
The primary functions and duties of my role include:

« plan, coordinate and manage the concept planning, development and
implementation phases of the project within specified time-frames and budgst;

» ensure the delivery of the project provides value for money;

» @ansure that project team has the necessary systems and people capability to meet

current and future demands and risks;

» prepare and deliver submissions and reports relating to planning and technical
issues;

» identify appropriate mitigation strategies to overcoms problems or obstacles
" related to the project;

» contribute to public consultation activities and ensure that effective liaison is
undertaken with community, local governments and other major stakeholders;

e act as "Representative of the Principal" for the delivery contracts, as defined and
delegated at respective development / implementation phases; and

o lead the development of best practice technology and project management
methodology within the department.

I hold the following professional qualifications: Bachelor Degree: Civil Engineering
(1996); National Higher Diploma: Civil Engineering (1991); and National Diploma: Civil
Engineering (1989). | am a Chartered Engineer - 3065504 (Engineers Australia) and a
Registerad Professional Engineer Queensland - 09907 (Board of Professional
Engineers Queensland).

| have twenty years experience in design, construction, supervision and project

management (infrastructure delivery) of clvil engineering contracts namely road
projects and related structures projects using a variety of delivery methodologies.

Ipswich Motorway Upgrade Project (Dinmore to Goodna)

6. The ipswich Motorway Upgrade: Dinmore to Goodna (the project) started construction

in June 2009 as part of the Federal Government's $1.95 billion commitment to
upgrading the Ipswich Motorway. The Department of Transport and Main Roads
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(DTMR) together with Abigroup, Fulton Hogan, Seymour Whyte, SMEC Australia and
Parsons Brinckerhoff formed the QOrigin Alliance to deliver the project.

7. The Alliance Manager (AM) leads and manages the Alliance. The AM formed the
Alliance Management Team (AMTI of which | am a member. The AMT and AM report

to the Alliance Leadership Team ls a member of the ALT).
8. The Monash Road overpass formed part of the scope of the project.

9, The new motorway has been designed to remain trafficable for both local and regional
Q100 flood events.

10. Local Event

Localised and/or flash flooding typically occurs when intense rainfall falls over a small
sub-catchment which responds to that rainfall in six hours or less. Inundation is
expected to last only for a limited period of time until the run-off is able to drain away.
In urban or rural areas where drainage is poor, the risk of localised flooding is high
under such circumstances. Often a local flood event is mare extreme in its Impact than
a regional flood event.

Regional Event

Widespread flooding, by contrast, occurs following rainfall of high intensity or long
duration over the whole, or a large proportion of a catchment. Continuous heavy
rainfall across a number of river catchments Is likely to cause Inundation across an
extensive area. It may take a number of days for these floodwaters to subside.

General

11. The drainage system for the project has been designed to ensure an acceptable level
of flood immunity for the ipswich Motorway, including the adjacent service roads. The
system must ensure that the works do not have an unacceptable impact on the
hydraulic regime of the area including alsc adjacent properties. This Is achieved by

-inciuding adequately sized and located culverts, water divarsions and other works in
the design.

12. The project brief (Scope of Works and Technical Criteria ~ SWTC) requires that the
ipswich City Council (ICC) controlled service roads and ramps be designed so that the
lowest point of each carriageway’s pavement surface is protected from flooding and is
100 mm above the 20 year Average Recurrence Interval (ARI) flood level for cross
drainage. This includes all locations where the works intercept runoff, floodplains,
watercourses, depressions or drainage lines. The cross drainage structures have
therefore been designed to convey the peak flows from the 20 year ARI storm event
as a minimum,

Design Methodology

13. Genaerally, the proposed service road transverse culverts have been sized to ensure
peak water levels upstream and downstream of structures do not exceed existing flood
levels by more than 10 mm (10 — 20mm is not considered measurably significant given
the factors / uncertainties in modelling). The culverts aiso provide flood immunity to the
service roads for the 20 year Average Recurrence Interval (ARI) storm for the local
catchment, Two scenarios were considered as follows:
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(a) Base scenario — The hydrology of, and hydraulic calculations for the existing
‘ culverts were undertaken to estimate the existing 20 year ARI, 100 year ARI
and Probable Maximum Flood (PMF) water levels and velocities upstream and
downstream of the culveris. In this scenario, sub-catchment characteristics
were assumed to be fully developed. A typical blockage factor of 20% was
included in the analysis. :

(b) Upgrade scenaric — The hydrology of, and hydraulic calculations for the
upgraded service roads and culverts were undertaken to estimate the water
levels and velocities upstream and downstream of each culvert for the 20 year
AR and 100 year ARI. The Probable Maximum Flood (PMF) event was
modelled at the culverts installed under the Monash Road embankment
(culvert C-FS950) as requested by ICC to ensure that the proposed works do
not adversely impact neighbouring residents. Sub-catchment characteristics
were assumed to be fully developed. A minimum of 20% and maximum of 50%
blockage is included In the analysis, depending on the inlet type.

14. The project brief states that any new infrastructure constructed must not generate
additional afflux (increase the existing flood levels) that may impact on property not
owned by DTMR. In some cases it is not possible to completely contain additional
afflux and an analysis Is carrled out to understand the nature of the impact.
Accordingly the project designers modelled {local flood modelling) the impact of the
construction of the Monash Road overpass and provided a design that does not
impact (Increase the flood risk} on adjacent residential properties by installing 5 pipe
culverts under the newly constructed road embankment, This design also accounts for
any storage that was lost by the construction of the new embankment.

15. The motorway alignment was designed for reglonal flooding using the Brisbane River
Flood Model (2006}, provided by the Brisbane City Council. The datafinformation from
this model was used to develop local flood models for the works undertaken by the
project. Flood modelling of this nature (eg. for very large rivers such as the Brisbane
River) remain current for a considerable period of time subject to changes in modelling
procedures, significant changes In the river alignment / catchment and or rainfall, This
type of modelling is not normally undertaken for local projects and was only
considered given the relative proximity to the Brisbane River.

Upgrade culvert FS950

16. A 25 hectare catchment contributes flows to the proposed culvert C-FS950. This
includes a portion of the Queensiand Rall (QR) workshops, Brisbane Terrace, the QR
railway corridor to the north and the residential area (Jabiru Place) at the lower end.

17. An existing 1050mm diameter RCP conveys flows under Brisbane Terrace. In addition,
3 x 300mm diameter RCP stormwater pipes convey runoff from an open area adjacent
to Brisbane Temrace.,

18. Flows pass beneath the QR rail line through a single 18m long 1050mm diameter
concrete pipe. Additional QR subcatchments contribute to the flow at the upstream
and the downstream side of this culvert. A natural channel then conveys flows to the
McAuliffe Street culvert. Runoff from nearby residential areas is discharged via a pipe

e existing culvert inlet,

-------------
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19. The existing culvert across McAuliffe Street consists of a single 1050 mm diameter
RCP, approximately 11 m long. The existing culvert collects runoff from the entire
catchment west of McAuliffe Street and discharges intc a pond to the east within the
Pan Pacific Peace Gardens. This pond level is controlled via a spillway that discharge
flows to Goodna Cresk approximately 150m away.

20, When the headwater level exceeds approximately 17,.0m, flows in excess of the QR
culvert capacity can splill to a channelf overland flow path along the northern side of
the railway embankment. This diversion of flows can reduce the Impact of flooding on
downstream properties for large flood events. However in extreme and rare events, it
is expected that a portion of flows will overtop the QR rail embankment and flow
towards the culverts at McAuliffe Street.

21. The Monash Road upgrade incorporates an overpass crossing the QR track and a
significant road embankment a short distance upstream of the retained McAuliffe sireet
roadway. The embankment will remove the existing overland flow path for the
catchment. The provision of the upgrade accordingly required the construction of a
new culvert at this location.

22. A mesting was held with [CC to discuss the impact of the embankment on local flood
risk. A copy of the IMU Drainage-|CC minutes of meeting dated 21st September 2009
are attached and marked Attachment A. The outcome of the meeting was a request
from ICC to:

(a) Specifically consider a 50% blockage* of the culvert in a 100 year flood event;

(b) Frovide a positive overflow, such as a channel, for an emergency bypass
should the culvert become excessively blocked.

* Blockage factor means that the pipe culvert capacity is reduced by 50% due
blockages caused by debris. There are no exact quantitative guidelines for the
application of blockage factors.)

23. This approach differed from that specified in the Drainage Design Criteria Report
(DGRODR101) and the approach used on all other culverts through out the corridor,
which was a 50% screen blockage and a 20% culvert blockage. However as
requested by the Ipswich City Council (ICC) a conservative 50% blockage factor was
adopted for the proposed culvert for the 100 year flood event. It was found that the
provision of a new ‘non-structural’ flood relief point was not feasible because of the
upgrade embankment road levels, so a ‘structural’ solution using oversized culverts
was required. In order to assess the worse case impacts, the upgrade design for this
culvert Includes an extreme svent assessment using the Probable Maximum Fiood
(PMF).

24, Culvert C-FS950 was deemed to be a Class B culvert, according to Queensland
Drainage Manual (QUDM}, because it is close to a park and residential areas. It is
therefore provided with an inlet screen.

25, The adopted culvert solution was 5x 2100mm diameter reinforced concrete pipes
(RCP).

26. Localised regrading (approximately 1m depth) was required to form the upgraded
. Refer Drawing No.D-1034 for details, The proposed works include
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scour protection at the upstream side of McAuliffe Street but not an upgrade of the
McAuliffe Strest roadway or culverts.

27. The relief channel suggested by the ICC was not physically possible given the
constraints arising from the height of the road embankment and the surrounding
surface levels. Accordingly, the project designers ran the drainage model again using
more conservative assumptions which lead to the provision of two additional culverts
and increasing the diameter of all the culverts.

28, This resulted in the provision of hydraulic capacity that exceeded the runoff from the
local catchment area for the range of design flood avents. [n addition the culverts had
conservative factors applied for blockage which is very conservative particularly given
the nature of this catchment {being clear of aspects that might generate debris).

29. The relief channe! would not have provided any additional flood mitigation given the
nature (regional flood) of the January floods

Discussion

30. A new 5x2100 mm diameter RCP culvert arrangement was proposed at this location,
The discharge from this arrangement will pass through the existing McAuliffe Street
culvert and over the roadway which will remain unchanged, except for additional scour
protaction,

31. The afflux at the upstream end of the proposed culvert system {location C-FS350A)
was checked and a water level Increase of 96mm for the 20 year ARl and an increase
of 127mm for the 100 year ARI event was predicted {based on a 50% blockage factor
being applied). This was based on the conservative assumption that the inlet screen
and culverts would both have 50% blockage. The predicted ultimate 100 year flood
level Is 10.749 m at the culvert inlet and provides over 1.45m freeboard to the ground
level (lowest level) at the nearest housing area located at 12.20 m. The properties
adjacent to the culvert and the QR culvert will not be affected by the 100 year ARI
flood event. The land immediately upstream of the culvert between Monash Road and
the Queensland Rail embankment is owned by DTMR.

32. The predicted flood level in the PMF event of 11.604 m represents an increase in
water level of 473mm, At this level no flooding of the existing property structure floor
levels are expected.

33. The depth / velocity (dv product) value for the McAuliffe Street overtopping flow was
caleulated for the 20 year and 100year ARI events. The width of the overtopping part
of the road was taken as 32m, it was found that the estimated value for ultimate case
of 0.12 m2/s for 20 year AR| is slightly higher than the existing value of 0.11 m2/s. The
100 year ARI depth by velocity product was estimated as 0.2m2/s. Both satisfy the
QUDM allowable depth by velocity product of 0.4m2/s.

34. At this stage (100% final design) the hydraulic calculations for the culverts provides an
acceptable design.

35. A safely analysis was performed in accordance with QUDM to determine the need for
safety screens or fencing at the culvert iniet. An inlet screen has been Incorporated
into this design. Scour protection and pipe loading and bedding calculations have been

included
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36. A copy of the Final Design Report -Transverse Drainage - Zone 2, Other Culverts -
Report No. D2G-BASD-RERODR206-R-1000 dated 30 September 2010 Is attachad
and marked Attachment B.

I make this statement of my own free will believing its contents to be true and correct.

W this \'F  day of October 2011

----------

Derek Miltar

-------------------
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Attachment A
IMU Drainage-ICC minutes of meeting dated 21st September 2009

.......
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Attachment B

Final Design Report -Transverse Drainage - Zone 2, Other Culverts -Report No, D2G-
BASD-RERODR208-R-1000 dated 30 September 2010
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Ipswich Motorway Upgrade ~ Dinmore to Goodna
Design Management Plan

Meeting Minutes

OriginAlliance

Connecting Dinmore to Goodna

D2G-MP13-F-4081

IMU Drainage - 1CC

Minutes of Meeting
21 September 2009

Attendees:

Ipswich Gity Council
Ipswich Gity Council
Origin Alliance
Origin Alliance
Qrigin Alllance
Origin Alliance
Qrigin Alliance

Summary;

Item
No.

Actlon {tems/Agreaments

Responsible
Person

Date Due

1

Zone 1 - Drainage mitigation

A proportion of the IMU catchment in Zone 1 (Goodna)
discharges to the Church Street stormwater system. The
Alllance has undertaken a RAFTS and SWMM analysis
that indicates that the existing pipe system in Church
Strest has capacity to cater for the 1 year ARI storm event.
The Church Street systam discharges to an open channel
adjacant to Evan Marginson Park.

The iMU catchment is increased by around 4% and this
results in a minor impact to the existing ICC system. The
Alliance believes that thers are three potential oplions to
mitigate the slight increase in peak flows:

1. Upgrade a small section of the existing system
{within Evan Marginson Park) and drop the HGL
along Church Street to exisling pre-developesd
levels;

2. Provide a storage volume within the network to
attenuate flows to pre-developed levels; or

3. Review .existing access chambers / manhole
structures to see If they can be retrofitted to lower
structure losses and lower the pre-developed HGL.

ICC advised that they have no issue with any of the
proposed options (including upgrading the oxisting
underground network} as long as the HGL is nof worsened
after the construction of the [MU,

The Alliance enquired if Council had any safety concerns
with the existing outlet of the piped system within the park.

Council advised that any works would need to consider
safely issues and that the proposed works shoufd not
decrease safety. advised that a fence around the
channe!l may nol be appropriate as it may be
washed/knocked over in a major flood and that the local
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Councillor would probably oppose any infrastructure that
detracted from the aesthetics of the area.

-vfﬂ discuss the issue with the local Councillor and
orward any relevant advice.

2 William Street Drainage

William Street (adjacent to Goodna MacDonalds) currently
has a fairly low leval of flood immunity. The Alliance
proposes to upgrade the existing drainage and improve the
level of immunity for the portion of Willam Street that is
within the IMU [limit of works. There is however an existing
problem upstream of the limit of works that results. Initial
modelling Indicates that a fair proportion of bypass flow is
discharged across the intersection with Barram Street
before ponding at the intersection of William Street and the
service road. :

The Alliance proposes to only undertake works within the
current limit of works.

”stated that the IMU does not need to fix existing
ocal arainage fssues, however if traffic flow has changed
significantly then the drainage system should match the

expected traffic volumes and provide an appropriale leve!
of immunify.

The Alliance will review the proposed changes to traffic
flowsfvaolumes (if any) at this location and confirm that the
proposed drainage system is appropriate.

The Alliance will design drainage works within the limit of
works to cater for the entire upstream catchment and ailow
provision for ICC or developers to upgrade the existing
network {e.g. provision of an upstream access chamber /
manhofe / pit for future upgrade of the upstream network]).
This may include upgrading the underground pipe across
Barram Street but may not include all upstream infet gully
pits,

3 Bridge Street/ Francis Street - Townhouses

Bridge Street / Francis Street will be upgraded to provide a
link to Monash Road. As a result, a high embankment wilf
be proposed adjacent to McAuliffe Street. This
embankment will restrict an existing Mowpath that directs
water from an upstream catchment (that includes QR fand)
across McAuliffe Street and into the Pan Pacific Peace
Gardens, The catchment wilt therefore only be drained by
the culveris as no weir flow over the proposed service road
is possible. Should a complete culvert blockage or an
extreme flood event occur, water will pond to the lowest
section of Francls Streef before flows can be discharged
downstream. This would result in a number of existing
townhouses being inundated.

1ICC recommended & minimum blockage factor of 50%
when reviewing the expecled 100 year AR flood levels.
This Is based on historical experience in other parts of the
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city. Council also recommended the provision of a positive
overflow such as a channel to provide an emergency
bypass should the culvert become excessively blacked.

Council suggested that the Alflance review two exisling
documents for advice on designing for climate change.
1. Draft South East Queensiand Climate Change
Management Plan (DIP); and
2. an EPA document that addresses sea level rise,
sea temperature, intensily of storm events efc.

4 Previous comments

An email dated 13/7/09 sent fron-requested that the
Alliance provide a suction refief point at/near the entry for
culverts with a low head.

mmdfcated that this was to provent air
entrapmemt within the cuivert that would limit the capacity
of the culvert fo convey flood flows, QUDM provides some
guidance.

The Alfiance will review the culvert designs to determine if
any culverts are expocted fo behave in this manner. Any
proposed mitigation measures will be provided where
required.

5 James Street Culvert

-highlighted the progress of the design of the IMU
culvert at James Street adjacent to Goodna School. He
highlighted the existing flooding problem and the
constraints to providing a solution. The Alliance has
presented DTMR with an options paper covering 4
possible mitigation options.
. Upstream detention basin
2, Additional storage by widening the existing
channel adjacent to the Goodna School
3. Replacing the culverts with a bridge structure; and
4. Providing a new piped outlet direcily to the
Brishane River,

qindicated that Council has received some funding
to look at a regional solulion for this cafchment. The
funding is only for the first stage of works that includes an
initial study to review the problem and review potential
options.

believes that a pipeline directly discharging to the
Brisbane River would require consultation with DERM and
the EPA {o receive all relevant approvals and permilts.
Quentin believes that the stability of the river bank should
be reviowed lo defermine any potential geotechnical
constraints.
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Meeting No:

Date of Meeting: 21 September 09

Time of Meeting: 2:00pm
Location: Hayden Centre
ICC Origin Alliance

Derek Millar

1 Zone 1 - Drainage mitigation
= Expected impacts from IMU
*  Potential options to mitigate impacts
«  Safety concerns with existing outlet at park
2 Zone 1 — William Street drainage
»  Extent of existing problem
= Extent of IMU works
*» Proposed solution
« Allowance for ICC future upgrades
3 Zone 1 — Francls Street culvert
» New service road adjacent to existing townhouse
development
v Adoption of design criteria
4 Previous comments close out
° Miscellaneous ltems
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1 Introduction

1.1 Background

The Ipswich Motorway Upgrade — Dinmore to Goodna involves the upgrade of 8km of extremely
consfrained urban motorway from four lanes to a minimum of six lanes and also includes two
motorway to motorway interchanges. This is one of the largest roads projects ever undertaken in
Queensland.

The Ipswich Motorway Upgrade — Dinmore to Goodna is being delivered through an Alliance
framework by the Department of Main Roads. The Origin Alliance has been formed to meet the unique
challenges of this project.

1.2 Scope of this Report

This report has been compiled to outline design development during the Final Design (100%) stage of
the Project Delivery phase,

This report focuses on the transverse drainage for Francis Street in Zone 2 and the culvert at the
intersection of Collingwood Drive and Smiths Road. The transverse drainage design for the other
culverts on Smiths Road is contained in a separate report (D2G-BASD-RERO207-R-1000} and the
mainline transverse drainage is contained in a separate report (D2G-BASD-RERO205-R-1000).

The local flood model results were used to determine tail water levels, where applicable, and are
contained in the Goodna Creek local flood model document D2G-BASD-REFHKS100-R-1000

1.3 Description of this Package

This package is being reissued to document a design change at C-FS850. For further information on
the design, refer to Section 4 of this report.

This design lot includes the fransverse drainage infrastructure required for the intersection of
Collingwood Drive and Smiths Road and Francis Street between CH 0 and CH 1300 {Zone 2).
Transverse drainage is provided at existing watercourses and gullies to prevent localised flooding of
upstream areas and inundation of the road.

This package includes the construction of new culverts in locations where culverts did not previously
exist and the upgrade of existing culverts. The culvert locations are presented in Table 1-1.

Table 1.1 Proposed transverse culverts

Culvert Crossing

C-SR100 Callingwood Drive/ Mine Street
C-F3620 Francis Street

C-FST750 Francis Street

C-F5950 f-rancis Street

D2G-BASD-RERDDRZ206-R-1000 ) Page 6




1.3.1 Design Documentation

This package consists of the following design documentation:,

Detailed design report (this report)

Appendix A — Design drawings

Appendix B — Technical Standards and Specifications
Appendix C — Reference drawings

Appendix D - Reference documents

Appendix E — Environmental Regquirements Checklist
Appendix F — iV Comments and Closeouts

Appendix G — DMR Comments and Closeouts
Appendix H — Third Party Comments and Closeouts
Appendix | - Community Requirements checklist
Appendix J — Value Engineering Outputs

Appendix K — SIDR Outputs

Appendix L - XP-SWMM Outputs

Appendix M — Pipe Class Outputs

Appendix N — Sub-catchment land use break-up

D2G-BASD-RERCDR206-R-1000
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2 Reference Documents

This design report should be read in conjunction with the reference documents detailed in Table 2-1.

Table 2-1 History of Package Development

Final Design
Transverse Drainage -

Report
Zone 2

Qther Culverls

Stage Document Titie Document Reference
15% Concept design report — 15% transverse 02G-BASD-RERODR200-R-1000
drainage — Zone 2
85% Detailed design report — 85% transverse D2G-BASD-RERODR206-R-1000
drainage ~ Zone 2 — QOther Culverts i
100% Final design report — 100% ransverse drainage | D2G-BASD-RERODR206-R-1000

— Zone 2 — Gther Culverts

100% - Post IFC
Review_

Final design report - 100% transverse drainage
— Zone 2 — Other Culverts FS-950 revised

D2G-BASD-RERODR206-R-1000

Refer to Appendix C for the list of reference drawings.

Refer to SWTC (Scope of Works and Technical Criteria) - Appendix 16 for the list of general
Reference Documents. Refer io Appendix D of this submission for any additional reference

documents.

D2G-BASD-RERODR206-R-1000
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3 Compliance with the SWTC

3.1 General

Except where detailed below, it is expected all aspects of the Final Design (100%) stage of the
fransverse drainage design will fully comply with the requirements of the SWTC with design
development,

3.2 Proposed SWTC Non-Compliances

There are no non-compliances at this stage of design.

Table 3-1 Schedule of hon-compliances
Non-Conformance Description DMR Correspondence
No. Reference
NIL
3.3 Non-Compliances closed-out since prev:ous Design Lot

Stage Submission

The folowing non-compliances have been closed out since the previous stage of design (85%
Detailed Design).

Table 3-2 Schedule of closed-out non-compliances

Non-Conformance Description DMR Correspondence Reference
No. of Acceptance

RERODR206 —1 | Afflux downstream of C-FS950 RFI 0446

RERODR206 — 2 | Afflux and modelling approach of C-FS850 RFI 0674

3.3.1 RERODR206 — 1 Afflux at Downstream of C-FS950

The area between the outlet of culvert C-FS950 and the inlet of the existing culvert at McAuliffe Street
(CH 950) results in minor afflux at the culvert inlet for the 20 year ARI, 100 year ARI and PMF events.
The issue has been raised in RFI-446. This has been closed out.

3.3.2 RERODR206 — 2 Afflux and modelling approach C-FS950

Due to the sensitive nature of C-FS950 and the range of events modelled the blockages factors and
affluxes have been raised wilh the appropriate stakeholders to accept the modelling approach and
conditions used. The issue has been raised in RFI-874 and has been closed out.

D2G-BASD-RERODRZ206-R-1000 Page 9




Final Design Reporl
Transverse Drainage - Zone 2
Other Culveris

4 Design DesCription

4.1 Performance Criteria

The requirements of the Project Brief and SWTC have been summarised into the Design Criteria
Report. This report forms the principal reference for the design team and has been submitted
separately (D2G-BASD-DGRODR101-R-1000).

4.2 Technical Details

The following section discusses the Detail Design undertaken for Zone 2 Other Culverts C-SR100, C-
FS620, C-FS750 and C-FS950.

4.21 General

The transverse drainage system has been designed to ensure an acceptable level of flood immunity
for the proposed motorway and service roads and to ensure that the works do not have unacceptable
impact on the hydraulic regime of the area. This is achieved by including adequately sized and located
culverts, water diversions and other works in the design.

The design brief (Scope of Warks and Technical Criteria — SWTC) requires that the Ipswich City
Council controlled service roads and ramps must be designed so that the lowest point of each
carriageway's pavement surface is protected from flooding and is 100 mm above the 20 year Average
Recurrence Interval (AR!) flood level for cross drainage. This includes all locations where the works
intercept runoff, floodplains, watercourses, depressions or drainage lines. The cross drainage
structures have therefore been designed to convey the peak flows from the 20 year ARI storm event
as a minimum.

This report only includes details for service road culvert crossings listed above.
The design relies on various data supplied from a number of sources as identified below:

*  Field survey of existing structures and channels including Queensland Rail culverts {Alliance/DMR
surveyors).

» Existing tevel of catchment development (taken from recent aerial photography).
*  Future development conditions {based on Ipswich City Council planning scheme land uses).
= Current road design

* Local Goodna Creek flood model, for tailwater levels, where appropriate.

D2G-BASD-RERODR206-R-1000 Page 10
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4,2.2 Existing Transverse Drainage
The details of the existing culverts are as follows:
Table 4-1 Existing Transverse Culverts on Service Roads
Culvert D Chainage. US IL {m) DS IL {m) Grade | Culvert Size (mm Existing
(%) Dia) Culvert
Length {m}
Mine 11.53 11.35 0.5 2x 1500W x 900H 38.0
Street/Collingwood RCEBC
Drive, {Ch. 100 on
~Smiths Street)
Existing Motorway 11.30 10.91 1.1 2 x 600 RCP 36.0
(Francis Sireet at Ch.
620}
CH 16150 — Chalk St 9.47 9.38 0.51 1x1050 RCP 17.4
Existing McAuliffe 8.60 8.24 3.2 1%1050 RCP i1.2
Road (Francis Street at
Ch. 950)

4.2.3 Design Methodology

Generally, the proposed service road transverse culverts in Zone 2 have been sized to ensure peak
water levels upstream and downstream of the structures do not exceed existing flood levels by more
than 10 mm. The cuiverts also provide flood immunity o the service roads for the 20 year Average
Recurrence Interval (ARI) storm for the local catchment. Two scenarios were considered as follows:

Base scenario — The hydrology of, and hydraulic calculations for the existing culverts were
undertaken fo estimate the existing 20 year ARI, 100 year ARl and PMF water levels and velocities
upstream and downstream of the culverts. In this scenario, sub-catchment characteristics were
assumed to be fully developed. A typical blockage factor of 20% was included in the analysis.

Upgrade scenario — The hydrology of, and hydraulic calculations for the upgraded service roads and
culverts were undertaken to estimate the water levels and velocities upstream and downsiream of
each culvert for the 20 year ARI and 100 year ARI. The Probable Maximum Flood {PMF} event was
modelled at culvert C-FS950 as requested by ICC fo ensure that the proposed works do not adversely
impact neighbouring residents. Sub-catchment characteristics were assumed to be fully developed. A
minimum of 20% and maximum of 50% blockage is included in the analysis, depending on the inlet

type.

Baseline and upgrade scenario flow hydrographs were estimated using the XP-RAFTS computer
program, The hydraulic calculations for the culverts have been carried out using the XP-SWMM
program. XP-SWMM uses the inflow hydrographs generated in XP-RAFTS and exported as an
interface file. Outputs from XP-RAFTS were compared with the Rational Method for selected events to
verify design flows,

The dimensions used for the design, including inlet and oullet fevels and downstream channel
properties were based on field survey where it was available. The tailwater levels for the culverts were
based on the 20 year and 100 year Goodna Creek flood levels respectively.

D2G-BASD-RERODR206-R-1000 Page 11
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Hydrology — XP-RAFTS & Rational Method

Hydrology describes the estimation of stormwater runoff volumes that are expected to traverse the
service roads. This analysis only considers the flows from local catchments, not regional flows or
flooding from major waterways.

The XP-RAFTS hydrological model was chosen to estimate design hydrographs as it is capable of
representing a range of physical characteristics that influence runoff behaviour, such as rainfall
patterns, catichment shape, catchment slope, drainage features, channel and floodplain storage, and
variations in catchment land use. The XP-RAFTS model converts rainfall to runoff by applying rainfall
losses to both the impervious and pervious catchments within the model to produce effective rainfall
hyetographs. An initial and continuing loss model was adopted for this siudy, based on regional
values recommended in Australian Rainfall and Runoff 2001 (AR&R). Standard temporal patterns and
Intensity Frequency Duration (IFD) parameters were derived for the caichments using Volume 2 of
AR&R. Detailed IFD data were generated for the entire project to ensure consistency as summarised
in Table 4-2.

Table 4-2 Design Event - Intensity Frequency Duration Information

Parameter Values
2 Year A.R.l. - 1 hour duration 46.27 mm/hr
2 Year AR\ - 12 hour duration 7.40 mm/hr
2 Year A.R.|. - 72 hour duration 2.20 mm/hr
50 Year A.R.L. - 1 hour duration 95.16 mmlhr
50 Year AR - 12 hour duration 15.41 mmihr
“50 Year A.R.l. - 72 hour duration 4.62 mm/hr
Geographic Factor F2 435
Geographic Factor F50 1725
ml_wcr)c:ation Skew 0.18
Temporal Pattern Zone 3

The catchment areas were determined from the survey design models in the 12d earthworks and
surveying computer package. This topographical information is based on aerial survey, detailed field
survey and 1m contours obtained from lpswich City Council ('ICC) GIS information. Relevant percent
imperviousness, Manning's raughness coefficients and catchment slopes were determined from the
- 12d model aerial photographs of the catchment and ICC developmeni planning maps.

XP-RAFTS consider pervious and impervious sub areas separately. Each sub catchment has heen
divided into a pervious sub-area and an impervious sub-area. The pervious and impervious sub areas
were estimated based on the land use. An Excel spreadsheet was developed to break-up the
calchment and determine input data for the XP-RAFTS model.

The land use for the base and upgrade scenarios was based on ultimate catchment development in
accordance with the 1ICC development planning maps. This yields conservatively high flows for the
purposes of design. XP-RAFTS estimates runoff from the sub-catchments from the fraction impervious
and the Manning’s coefficients for each sub-catchment. The fraction impervious values were adopted
from the XP-RAFTS Manual for the various land uses and the adopted fraction impervious and
roughness coefficients are presented in Table 4-3.

D2G-BASD-RERODR206-R-1000 Page 12
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Table 4-3 Fraction impervious and Roughness coefficients

Land use Category Fraction Roughness
Impervious ‘n’(pervious}

Rural 0.1 0.07 o
“Rural Residence 0.2 0.05
_ Commercial 0.9 0.03

Roads and Driveway | 1 0.015

Urban 0.6 0,025

Open Space 0 0.04

Each sub-catchment has different loss parameters to account for the various leve! of imperviousm_ass.
The adopted loss parameters are based on recommended regional valugs from AR&R as summarised
in Table 4-4.

Table 4-4 Rainfall Infiltration Losses

Loss rates Pervious | Impervious Reference

areas areas
Initial losses (mm) 25 1.5 XP-RAFTS Reference/ AR&R Book 2 Sec. 3
Continuing losses (mm/hr} 256 0 XP-RAFTS Reference/ ARS&R Book 2 Sec. 3

The XP-RAFTS model was run for a range of durations from 10 to 180 minutes for the 20 year AR!
and 100 year ARI to determine peak flow rates for each individual culvert. As there is no recorded
streamfiow data to calibrate the models, the resuits were compared against peak flows estimated by
the Rational Method. This was done to provide confidence in the results only, not to calibrate the
models against the Rational Method estimates.

Design coefficients of runoff for the Rational Method calculations for different design average
recurrence intervals were determined using Tables 3.7 and 3.8 on page 3-28 from the Road Drainage
Designh Manual (RDDM) — June 2002. The time of concentration was determined using standard inlet
times and an estimate of pipe or channel flow assuming average flow velocities as presented in
Section 3.5.3 of the RDDM.

The PMP estimates were derived in accordance with the Bureau of Meteorology's (BOM) guidelines,
‘The estimation of Probable Maximum Precipitation in Australia: Generalised Short ~Duration Method
(June 2003), known as GSDM, for both base and ultimate scenarios. The Probable Maximum Flood
(PMF) was estimated using XP-RAFTS model and XP-SWMM model.

Culvert Hydraulics — SWMM _

The culverts are designed to ensure flood immunity of the service roads in a 20 year AR{ event and to
ensure that flood levels do not adversely impact on the adjoining properties and drainage systems
upstream or downstream of the roads in a 100 year AR! event. This was done by determining flood
levels for peak flows and velocities for each upgrade culvert structure and comparing results against
the base scenario.
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Hydraulics

The culvert and channel hydraulics were analysed using XP-SWMM. XP-SWMM is a one-dimensional
unsteady state hydraulic model that can determine flood levels and velocities of stormwater systems
{both underground pipe systems and overland flow paths) including detention basins and flood
storages.,

The model performs both inlet and outlet hydraufic calculations for culverts as explained below:

Inlet Control - For inlet conirol, the required headwater is calculated by assuming that the culvert inlet
controls the upsiream water level. Therefore, the inlet control capacity depends primarily on the
geometry of the culvert enfrance.

Outlet Control - For outlet control flow, the required headwater is calculated considering several
conditions within the culvert and the downstream tailwater. For culverts flowing full, the total energy
loss through the culvert is computed as the sum of friction losses, entrance losses, and exit losses.
Friction losses are based on the Manning's equation. Entrance losses are calculated as a coefficient
times the velocity head In the culvert at the upstream end. Exit losses are calculated as a coefficient
times the change in velocity head from just inside the culvert (at the downstream end) to outside the
culvert. The cuivert entrance and exit losses are normally taken to be 0.5 and 1.0 respectively.

Blockage

The RDDM (Road Drainage Pesign Manual) indicates that the likelihood of blockage should be
considered when designing culverts. Blockage can occur through a build up siltation or vegetation.
Where blockage is considered to be likely due to the catchment containing significant woody riparian
vegetation, larger culvert sizes may be required.

The culverts were modelled with blockage to determine impacts on existing flood levels for both the
base and upgrade cases to ensure consistency between the scenarios. The blockage factor varied
based on the cafchment characteristics, sensitivity to blockage and requirement for an inlet screen.
Where an inlet screen was not required a typical value of 20% was adopted and was applied at the
base of the culverts.

Where an inlet screen is required the screen has been designed in accordance with QUBM guidance
and a 50% blockage applied. 1t should be noted that the screen waterway area is required to be a
minimum of 3 times the proiected culverts waterway area. In effect a 50% blockage of the screen is
unlikely to have a significant impact on the ability of the culvert arrangement to achieve its design
capacity {i.e. 150% waterway area still available). For purposes of modeliing, a blockage vaiue of 20%
was applied at the base of any culverts with an inlet screen to simulate sediment build-up.

Upgrade culvert C-FS950 represents a special case in that a suitable overland flow path will not be
feasible for the upstream catchment as a resuit of the Francis Street/ Monash Road railway overpass
embankment. The culverts have therefore been designed to cater for the PMF.

Tailwater

Modelling undertaken for Goodna Creek (refer report D2G-BASD-RERHK100-R-1000) was utilised to
determine the tailwater levels in the 20 year and 100 year events. The adopted tailwater levels for the
culverts C-SR100, C16150 and C-FS950 are given in the respective report sections.
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Time-stage boundary conditions are used at the Goodna Creek nodes. This time-stage information for
Q20 and Q100 flows for G0min durations were obtained from the dynamic HEC-RAS model, which
was developed for Goodna Creek flood studies. The tailwater for the PMF scenario has been set at
the 100 year flood level. Use of the PMF tailwater level would fully inundate the culverts and their
upstream catchments.

Model Scenarios
Two model scenarios were developed in XP-SWMM:

= Base culvert case (ultimate development) — allowance for blockage

*  Upgrade cuivert case with the proposed IM upgrading case (ultimate development) — allowance
for blockage

Water level, flow rate and velocity results were compared for both cases to confirm that the proposed
culvert does not adversely impact adjacent property owners upstream and downstream. A description
of the model for each culvert is provided beiow.

4.2.4 Upgrade Culvert C-SR100

The urban stormwater drainage system from the northern side of the ipswich Motorway crosses the
motorway through a series of pipes running adjacent to Mine Street. Stormwater discharges from
Redbank Plaza and nearby catchments are added to these flows before discharging to Goodna
Creek.

The two existing 1500W x 900H box culverts, crossing Mine Street and Collingwood Drive will be
replaced as part of the road works proposed at the intersection of Mine Street and Smiths Road. The
culverts are required to provide 20 year AR| immunity.

The upgrade of the motorway culverts and the models are discussed in the Zone 3 Transverse
Drainage report (D2G-BASD-RIROCDR300-R-1000). A summary of the information is provided below.

Hydrology —XP SWNMM

The majority of the catchment is zoned as Major Centres, Residential Medium Density and Residential
Low Density according to Ipswich City Council’'s PD (Planning & Development) Online. The catchment
also includes some percentage of open space, road and commercial areas.

The total catchment area contributing to this culvert is 25.7 ha in the base case. The catchment area
in the upgrade case is 0.9ha less than the base case due to the proposed motorway upgrading and
culvert realignment. Runoff from the sub catchment C16500[1 with an area of 8.4 ha is collected at
roadside gully pits and flows through a 2x 900 mm diameter RCP fo the existing culvert outlet.
Similarly, the runoff from the sub caichment C16500H1 with an area of 2.3 ha is collected at roadside
gully pits and flows through a 750 mm diameter RCP to the existing culvert outlet. The upgrade of
these two pipes are considered in the longitudinal drainage of the Mine Street and Collingwood
Streets. The catchment plans are shown in Appendix A, D2G-BASD-RERODR203-K-2467 and 2468.

Refer to Zone 3 Transverse Drainage report {D2G-BASD-RIRODR300-R-1000) for the breakdown of
caichment landuse for each sub—catchment for the base and upgrade case. The catchment break-up
for the base case and ultimate case are shown on drawings K-2467 and K-2468.
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Currently all flow from the catchment is diverted to the culvert in the upgrade case, an additional
culvert outlet is provided just downstream of the Mine Street underpass. This results in less flow
reporting to C-SR100. Both culveris have been modelled in one system to determine flow hydrographs
at each culvert outlet.

The existing culvert network under the Redbank Plaza carpark will remain unchanged with no upgrade
required. Culvert C-SR100 will be realigned and extended to suit the upgraded road alignment as the
existing discharge location will be in the middie of the proposed Mine Street/Smiths Road Intersection.

The 20 vear ARI storm event was run in XP-SWMM for storm durations ranging from 10 minutes to 2
hours. Table 4-5 shows the peak flow for each storm duration. The duration of 25 minute storm
praduced the largest outflow of 9.36 m%s for base case and 60 min produced 7.57 m%/s for ultimate
case at the culvert inlet.

The 100 year ARI storm event was run in XP-SWMM for storm durations ranging from 10 minutes to 2
hours. Table 4-5 shows the peak flow for each storm duration. The durafion of 60 minute storm
produced the largest outflow of 9.5 m®/s for base case and 25 min produced 8.42 m*s for ultimate
case at the culvert inlet. Peak flows have decreased in the ullimate case due to the upstream bypass
just downstream of the Mine Street underpass,

Table 4-5 Peak flows at the culvert inlet — Base and Ultimate Scenarios — 20 and 100 year

ARI
Storm Base Model Ultimate Model
Duration
20 year ARI 100 year ARI 3year ARI Flows | 100 year ARI
Flows (m%s) Flows (m Is) m/s) Flows (m¥s)
10 min 837 041  |532 7.85
15 min 9.05 9.49 7.30 7.99
20 min 9.03 9.48 7.16 8.28
2min | 936 9.51 7.22 8.42
30mn | 920 9.50 | 7.00 8.41
45 min 8.44 9.45 6.62 8.00
60 min 9.25 9.51 7.57 8.26
1 5 hr 8.35 9.26 5.63 7 88
2 hr 8.92 8.92 - 5”07 N 6 32

It is found that the 20year 25min flow is 9.36m%s and the 100year 60min flow is 9.51m¥s through the
existing box culverts. There is not much increase in the 100 year flows through the box culvert. And
this reduction is due to diversion upstream.

The existing system comprises 800mm longitudinal RCP plus 2x1500x900 transverse RCBC plus flow
overtopping Mine Street in 20 and 100 year ARI events. The bypass flows along the existing link
pc16500H1 (800mm RCP+ Overland flow) are given in the Table below:
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Table 4-6 Peak flows (existing scenario) along the link pc 16500H1

Flows (m/s) 20 year AR 100 year ARI
25min 60min
Pipe flow 144 1.45
Overland flow {road) across Mine street and Collingwood drive 1.33 4.84
Total fiow 277 6.29

This indicates that most of the existing flows bypass the culvert by overtopping the road. Increase in
flow from 20 year AR! event to 100 year ARI event is accommodated by increasing overtopping flows
only and the flows in RCP and RCBC are not increased. The proposed system includes a diversion
upstream such that flows do not overtop Mine Street in both events.

Hydrology — Rational Method

The stormwater runoff results from XP-SWMM were compared against peak flows estimated by the
Rational Method. The 20 year ARI flow was estimated using the fully developed catchment runoff
coefficients, intensity of rainfall and the catchment area.

The area of the catchment is 25.7 ha (upstream of the culvert). A fraction impervious was derived for
each sub-catchment, with an average of 0.70 for the total upstream (fully developed) catchment.

The time of concentration for the catchment was estimated using a standard inlet time and average
flow velocity for the pipe flow path. A standard inlet time of 13 minutes was adopted based on the
upstream sub-catichment slope. The pipe flow time was found to be 4.9 minutes using the average
flow velocity of 3.0 m/s for the pipe iength of 874m. Consequently, the total time of concentration was
estimated to be 18 minutes.

The Rational Method estimate for peak flow for the 20 year ARI event is 9.1m%s, which is slightly
lower than the XP-SWMM peak flow of 9.4m%s.

There is a fair comparison between XP-SWMM and Rational Method giving confidence in the XP-
SWMM hydrology. The XP-SWMM peak flow is considered conservative as It Is greater than the
Rational Method peak flow. The assumptions used in the Rational Method analysis (e.g. standard inlet
time used in the estimation of the time of concentration, fraction impervious and flow velocity used in
the pipe flow etc.) would coniribute to the discrepancy.

Hydraulics — SWMM

The hydraulics of the entire system was modelled using XP-SWMM. The Base model starts at
Brisbane Road north of the motorway. The culvert network crosses the motorway main alignment,
Redbank Plaza car park area, Mine Street and Collingwood Drive before discharging into Goodna
Creek on the south—east corner of Redbank Plaza approximately 180m south of the motorway.

A new outlet has been designed upstream of Redbank Plaza, which discharges flows in excess of the
downstream network capacity so that no upgrades are required to the pipe network under Redbank
Piaza. However, two box culverts are required to pass the design flows across Mine Street in order to
provide 20 year ARI immunity.
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The construction of a new access chamber within the road reserve is required at a location 10m away
from an existing manhole. The existing pipe culverts will be retained between the manholes.

A time-stage boundary condition was used at culvert outlet at Goodna Creek. This time-stage
information for Q20 and Q100 flows was obtained from the HEC-RAS mode! developed for Goodna
Creek flood studies. The time-stage information is given in the following table:

Table 4-7 The tailwater elevations at Goodna Creek
Time (hrs) Base Case Ultimate Case Base Case Ultimate Case
Stage (m)- Q20 Stage (m)-Q20 Stage (m)-Q100 Stage {m)-Q100
(U] 11.06 10.56 11.06 10.56
05 11.07 1064 1120 10.98
1.0 11.53 11.26 11.73 11.65 -
1.5 11.92 11.70 12.15 12.15
2.0 12.01 11.89 12.52 12.84
25 11.81 11.56 12.27 12,47
3.0 1157 11.31 11.76 11.68 o
3.5 11.39 1115 11.45 11.17
4.0 11.05 10.74 11.07 10.68
45 1075 10.37 10.79 10.34

The upstream inlet gully pits were modelled as an orifice/weir with a blockage factor of 50% and the
road culverts were modelled without any blockage.

For detailled SWMM outputs, refer to the Zone 3 reporf mentioned above,

Results
The adopted culvert solution is presented below:

»  2x 1800W x 900H RCBCs

Table 4-8 Results for existing and proposed culverts at C-SR100 — 20 year ARI
Location Scenario | Flow (m’/s) | Velocity Road Water Level | Ground | Afflux
(m/s}) Formation | {m) Level (m}
Level (m) (m)
C16500A7 Exisling 9.36 3.44 15.0° 14.287 11.53 -0.919
{RB Plaza Proposed | - - 15.0 13.368 11.53
Manhole)
C-SR100A Existing - - - - -
{Inlet Proposed | 7.57 2,33 13.2 12.691 11.50
Manhole)
C-SR100B Existing 9.36 - - 12.141 11.04 -0.120
(Outiet) Proposed | 7.57 - - 12.021 11.00
Note: i- refers to Lhe Redbank Plaza Car Park Level
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Table 4-9 Resuits for existing and proposed culverts at C-SR100 — 100 year ARI
Location Scenario | Flow (mais) Velocity Road Water Level (m} | Ground | Afflux
{m/s) Formatio Level {m)

n Level {m)

(m)
C16500A7 | Existing | 9.51 3.48 15.0" 14.346 1153 | -0.400
(RB Plaza Proposed | - - 15.0° 13.746 11,53
Manhole)
C-SR100A | Existing - - - - -
(Inlet Proposed 8.45 2.60 13.2 12.904 11.50
Manhole}
C-SR100B Existing 9.51 - - 12.207/12.522* 11.04 -0.139
(Culvert Proposed | 8.45 - - 12.068/12.846* | 11.00
ouilet) :

Note: 1- refers to lhe Redbank Plaza Car Park Level

* afflux caused by increase in Goodna Creek water leve!

The peak water levels in Goodna Creek do not coincide with peak flows in local drainage

Discussion

The upgraded culverts are required to discharge stormwater flows to the southern side of Smiths
Road. Stormwater flows originate from the urban areas north of the motorway and the properties west
of Mine Street including Redbhank Plaza.

The culvert upgrade at C-SR100 requires two 1800W x 900H RCBCs. As this is a local road, the
culverls are sized for 20 year ARI design flows so that the upstream flows can be discharged {o
Goodna Creek without causing afflux or aliowing runoff to overtop the road.

A 200m long bm wide vegetated channel is required to convey the flows from the culvert outiet to
Goodna Creek.

The estimated water levels before and after the motorway upgrade have been compared at the
existing manhote no.C16500A7, which is located in the Redbank Plaza compound. A water level
reduction of 919 mm for the 20 year ARI design event is estimated. A reduction in upstream flood level
is preferred to ensure that the road upgrade has no impact on upstream properties.

At the proposed culvert inlet location C-SR100A, the predicted water level is 12.691m, which is lower
than the foot path finished level of 13.05m.

Scour protection will be required downstream of the proposed culvert based on the expected outlet
velocity {Section 4.2.13).

The uitimate model was run with the 100 year ARI flow and it was found that the transverse flows do
not overtop Mine Street/Collingwood Drive as flows are reduced because of the diversion upstream at
the new proposed drain parallel to the motorway.

The intersection of Smiths Road and Collingwood Drive is underlain by mine workings associated with
the new Redbank colliery; refer o new Redbank interpretive report for a discussion on foundation
Ireatment details.

At this stage (100% final detailed design} the hydraulic calculations for the culverls provides an
acceptable design.
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4.2.5 Upgrade Culvert C-FS620 and C16150

The existing culvert consists of twin 600 mm diameter RCPs 36 m long crossing the existing Ipswich
Motorway (IM), and a 1050 mm diameter 17m leng RCP crossing Chalk Street. The runoff from the
catchment on the northern side of the motorway flows into a detention basin located upstream of the
IM, which is currently designated as a recreation area, before entering the culverts.

A new local road configuration connecting the Brisbane Terrace/ Bridge Street roundabout with the
Francis Street upgrade requires the existing two culverts to be replaced by new culverts known as C-
FS620 and C16150. Culvert C-FS620 will cross Francis Sireet (formally IM) and discharge to a 3m
wide open channel that connects to the proposed IMU culvert C16150. Culvert C-FS620 will be
designed to provide a 20 year level of immunity to the local road while culvert C16150, which crosses
the motorway, is required to provide a 100 year level of immunity. The details of culvert C16150 are
contained within Detailed Design Report, Transverse Drainage — Zone 2, Early Works Culverts (D2G-
BASD-RERQO205-R-1000).

Culvert C-FS620 was deemed to be a Class B culvert, according to QUDM, because it is close to a
park and residential areas. It is therefore provided with an inlet screen,

Hydrology — XP-RAFTS

Two hydrology models were developed for the design. The first is the base scenario with the existing
motorway and culverts with the assumed ultimate catchment development. The second model
included the upgraded Ipswich Motorway and proposed cuiverts with the ultimate catchment
development.

The majority of the extensive upstream catchment is zoned as Residential Low Density and
Recreation according to Ipswich City Council's PD (Planning & Development) Online. XP-RAFTS was
used to generate catchment flows upstream of the culverts, The sub-catchment characteristics are
provided in Table 4-11, and were assumed fo be fully developed. The catchment breakup is shown in
Appendix A, Sketch no. D2G-BASD-RERODR200-K-2452 and the sub-catchment land-use break up
are shown on Appendix N.

Table 4-10  C-FS620/ C16150 sub-catchment characteristics — Base Scenario
Sub- Sub- Total Area Catchment Init/Cont Catchment Percentage
catchment cafchment [ha) Stope {%] Rainfall Mannings 'n' { [mpervious
Number Loss [%]
C16150fa 1 0.00 34 IL25CL2.5 0.02 0
2 0.78 31 IL.1.5CLO 0.015 100
c1e150m |1 2,03 46 IL25CL2.5 | 0.036 o
2 0.41 4.6 IL1.5CLO 0.015 100
C16150/c ] 1.00 4.0 iL25CL2.5 0.032 0
2 0.60 40 IL1.5CLO 0.015 | 100
C16150/rd1 1 0.00 1.6 IL25CL2.5 0.02 0
I P 0.30 16 L1500 0.015 100
C161506d2 | 1 000 |09 lnzsclzs 002 0
2 0.1 0.9 IL1.5CLO 0.015 100
C16150/g1 1 0.43 25 IL25CL2.5 0.031 0
2 0.33 2.5 IL1.5CLO 0.015 100
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Sub- Sub- Total Area Catchment Init/Cont Catchment Percentage
catchment catchment [ha] Slope [%] Rainfall Mannings 'n' | Impervious
Number Loss [%]
C16150/g2 1 0.77 2.8 IL25CL2.5 0.033 0
2 0.40 28 IL1.5CLO 0.015 100
C16150/rd3 1 0.00 1.8 IL25CL2.5 0.02 0
2 0.29 1.8 fIL1.5CLO 0.015 100
Total 7.45 43%

The total catchment area contributing to the existing Ipswich Motorway culvert is 5.12 ha {Sub-
catchment C16150/a + C16150/b + C16150/c + C16150/rd1). The sub-catchments have a typical
slope of 5% and the road has a slope of approximately 1%. Flow from this area then passes through
to the Chalk Street culvert with the addition of road areas (sub catchments C16150/rd2, C16150/g1
and C16150/g2). The sub catchment C16150/rd3 is added at the culvert outlet to give a fotal
catchment area of 7.45 ha. :

The 20 year and 100 year ARI storm events were run in XP-RAFTS for storm durations ranging from
10 minutes to 6 hours. Table 4-12 shows the peak flow for each storm duration. The 60 minute
duration storm produced the largest ouffiow of 2.0 m*/s and 3.1 m¥s for the 20 year and 100 year ARI
storms respectively.

Table 4-11  Peak flows at the culvert inlets — Base Scenario- 20 year and 100 year ARI
Storm Duration 20 year ARI Flow at Culvert Intet (m¥s) 100 year AR Flow at Culvert Inlet {m%/s)
10 min 1.3 1.8
16 min 15 22
20 min 15 24 B
25 min 1.9 27
T e >
45 min 1.4 2.3
60 min 2,0 31
15 hr 19 i 25
2 hr 15 22
PO o P
6 hr oo 12 o

The upgrade scenario sub-catchment characteristics are provided in Table 4-13, and the catchment
break-up is shown in Appendix A, Sketch no. D2G-BASD-RERODR200-K-2455. The land-use break
up within each sub-catchment is detailed in Appendix N.
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Table 412  C-F5620/ C16150 sub-catchment characteristics — Upgrade Scenario
Sub- Sub- Total Catchment Init’/Cont Catchment Percentage
catchment catchment | Area Slope [%] Rainfall Mannings 'n’ Impervious
Number [ha} Loss [%]
C16150/a 1 0.00 3.1 IL25CL2.5 0.02 0
o 2 0.78 3.1 IL1.5CLO 0.015 100
C16150/b 1 172 45 IL25CL2.5 0.036 0
2> | 035 46 IL1.5CLO 0.015 100
C16150/71 1 0.00 1.0 L25CL25 | 0.02 0
2 0.22 1.0 IL1.5CLO 0.015 100
© C16150/72 1 0.00 1.0 IL25CL2.5 0.02 0
o 2 0.27 1.0 L1.5CLO 0.015 100
 C16150/h 1 1.89 2.1 IL25CL2.5 0.04 o0
2 0.00 2.1 IL1.5CLO 0.015 100
C16150/z 1 0.10 4.2 IL25CL2.5 0.028 0
- 2 0.15 4.2 IL1.5CL0 0.015 100
Total 5.47 - 2%

The total catchment area draining to C-FS620 and subsequently C16150 is reduced to 5.47 ha in the
upgrade scenario. Sub catchment C16150/c now discharges to culvert C-FS750 to the west. Culvert
C-FS750 is discussed in Section 4.2.6. The breakdown for each upgrade cutvert is as follows:

= C-FS620 (sub-catchments C16150/a and C16150/b) — 2.85 ha
= C16150 (sub-catchments C16150/a, C16150/b, C16150/r71, C16150/72 and C1610/h } - 5.22 ha

The 20 and 100 year ARI storm events were run in XP-RAFTS for storm durations ranging from 10
minutes to 6 hours. Table 4-14 shows the peak flow for each storm duration for each culvert inlet. The
60 minute duration storm produced the largest cutflow for the culverts.

Table 4-13  Peak flows at the culvert inlet — Upgrade Scenario-20 and 100 year ARI
Storm Duration 20 year ARI Flow at Culvert Inlet (m*/s) 100 year ARI Flow at Culvert Inlet (m*fs)
10 min 0.8 1.1
15 min {0 1.4 i
20 min 0.9 1.5
25 min 1.2 1.7
30 min 1.1 1.6
45 min 0.8 1.4
60 min 1.3 1.9
1.5 hr 1.1 1.6
Z2hr 0.9 1.3
3hr 0.8 1.0
6 hr 0.6 0.7
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Hydrology — Ratlonal Method

The stormwater runoff results from XP-RAFTS were compared against peak flows estimated by the
Rational Method. The 100 year ARI| flow was estimated using the fully developed catchment runoff
coefficients, intensity of rainfall and the catchment area. The area of the catchment {(ultimate case)
draining fo the culvert inlet is 2.85 ha. A fraction of imperviousness was derived for each sub-
catchment, with of average of 0.6 for the total upstream (fully developed) catchment.

The time of concentration for the catchment was estimated using the standard inlet time and an
estimated pipe flow time. A standard inlet time of 13 minutes was used based on the headwater sub-
catchment slope. The pipe flow time was found to be 2.0 minutes using an average flow velocity of 2
m/s for the pipefsurface flow length of 260 m. Consequently, the total time of concenfration was
estimated to be 15 minutes.

The Rational Method estimate peak flow for the 20 year ARl is 1.1m%s, which is slightly lower than the
XP-RAFTS peak flow of 1.3 m%s in the existing scenario. Given that the Rational Method does not
account far any storage on a catchment, a higher value would be expected. The XP-RAFTS estimate
is considered suitable for design purposes.

Hydraulics — XP-SWMM

Culvert hydraulics was modelled using XP-SWMM. The madel includes the sub-catchment upsiream
of the existing culvert and extends downstream to Goodna Creek.

Under existing conditions there is detention storage upstream of the existing matorway which has
been formed by the motorway embankment crossing a natural depression. The storage is located at
the inlet of the existing culvert/culvert C-FS-620 and the stage/discharge relationship for the existing
and upgrade scenarios are given in the Tables 4-15 and 4-16. The motorway upgrade reduces the
storage because of the constructian of the local access road.

Table 4-14  Stage-storage relationships for detention storage in Base Scenario
Detention basin upstream of existing motorway
Contour Level {m AHD) Water Depth (m) Area (ha) Cumulative Volume {m®)
11.3 0.0 0.000 . V]
12.0 0.7 0.003 10
13.0 1.7 0.050 280
14,0 2.7 0.320 2130
Table 4-15  Stage storage relationships for detention storage in the upgrade scenario

Detention basin upstream of existing motorway

Contour Level {m AHD}) Water Depth {m) Area (ha) Cumulative Volume (m®)
12.3 0.0 0.000 0
13.0 0.7 0.009 30
14.0 1.7 0131 730
15.0 2.7 0.356 4960
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Blockage factors of 20% were adopted for upstream culveris in the base and upgrade scenarios and a
blockage factor of 10% was adopted for the upgrade culvert C16150 given its location downstream of
culvert C-FS620. An additional entrance loss factor of 1.0 was applied to estimate approximately the
partially blocked screen hydraulic losses.

A time-stage boundary condition was used for the tailwater at Goodna Creek. This time-stage
information for 20 year ARI 100 year ARI flows was obtained from the HEC-RAS model developed for
Goodna Creek. The time-stage information is given in the following table:

Table 4-16  Tailwater elevations at Goodna Creek

Time (hrs} Base Case Ultimate Case Base Case Ultimate Case
Stage (m}- Q20 Stage (m}-Q20 Stage (m)-Q100 Stage (m)-Q100

0 9.30 9.29 9.30 9.29
1.0 9.42 9.42 9.54 9.54
1.5 9.59 9.59 9.85 10.06
2.0 9.81 10.07 10.81 11.25
2.5 9.69 10.00 11.37 11.73
3.0 9.54 9.58 10.74 11.19
35 9.46 9.46 9.53 10.1
4.0 9.356 9.35 9.356 9.35
4.5 9.28 9.28 9.27 9.27

Results

The adopted upgrade culvert solution is presented helow:

. C-FS620 - 2x 750 mm diameter RCP (Francis Street)
» 16150 - 2x 1200 mm diameter RCP (Main Line)

® Localised regrading {approximately 1m depth} will be required to form the upgrade cufvert inlet
area. Refer Drawing No.D-1034 for details.

Flow, water level and velocity results from the XP-SWMM hydraulic model for the base case and
upgraded case are summarized in Table 4-18 and Table 4-19. The model output is contained in
Appendix L.
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Table 4-17  Results for existing and proposed culverts at C-F$620 — 20 year ARI
s
Location Scenario Flow | Velocity (im/s} | Road Water Ground Afflux (m)
(mals) Formation | Level Level
Level (mAHD) | (mAHD) .
{mAHD)
C-FS620A | Base 132 2.88 15.20 13.020 11.28 -0.004
{Francis St.
culvert Inlet) )
Upgrade 1.07 2.06 16.50 13.016 12,25
G16150B (IMU | Base 1.60 NA 11.00 1010 | 938 | -
Culvert outlet) {Chalk
Street)
Upgrade 1.43 NA 16.00 (IMU .81 8.83
{IMU) road level)
Table 418  Results for existing and proposed cuiverts at C-FS620 — 100 year ARI
Location Scenario | Flow Velocity | Road Water Level Ground Afflux
{m%s) (m/s) Formatio | (mAHD) Level {m)
n Level {mAHD)
{mAHD}
C-FS620A Base . 1.56 3.38 15.20 13.651 11.28 -0.317
{Francis St.
culvert Inlet)
Upgrade | 1.39 222 16.50 13.334 12.25
C16150B Base 2.00 NA 1100 | 10.190110.370* | 938 -
{IMU Cuivert {Chalk !
outlet) Street) l
Upgrade 2.15 NA 16.00 9.320/11.730* 8.83 |
(IMU) (IMU road !
level} |

* afflux caused by increase in Goodna Creek water level

The peak water levels in Goodna Creek do not coincide with peak flows in local drainage

The fiows in the upgrade case were slightly higher than the base case because of the modified
retention basin storage.

The upstream side of the culvert arrangement will incorporate inlet screen fitted to the concrete
headwall. Details of the screens are provided on the drawing nos. D-2115 & D-2116.

Discussion

New twin 750 mm diameter RCPs will replace the existing twin 600 mm diameter RCPs under the
existing motarway (and become Francis Street culverts). The existing cultverts under Chalk Street will
be replaced with twin 1200 mm diameter RCPs (and become the IMU culverts).

The afflux at the upstream end of the propdsed cuivert system (Francis Sireet culvert} was checked
and a flood level decrease of 4 mm and 317mm for the 20 year and 100 year ARl event are predicted.
The predicted uitimate 100 year flood level is 13.33 m at the Francis Street culvert inlet with the
ground level {lowest level} at the nearest housing area at 16.00 m. The properties upstream of the
culvert will not be affected by the 100 year ARI.
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In flood events larger than the 100 year ARl event, it is expected that upstream floodwaters will breach
over Francis Street to the southeast of the proposed culvert and flow east towards-Goodna Creek.
The lowest road level of Francis Street is 15.5m and it is not expected to impact the upstream
properties which are above 16.0m.

At this stage (100% final design) the hydraulic calculaticns for the culverts provides an acceptable
design.

A safety analysis was performed in accordance with QUDM to determine the need for safety screens
or fencing at the culvert inlet. An inlet screen has been incorporated into this design.

Scour protection and pipe loading and bedding calculations have been included in sections 4.2.13 and
4.2.10 respectively.

4.2.6 Upgrade Culvert C-FS750

The proposed alignment of the Francis Street upgrade commences at Francis Street /Brisbane Road
junction crosses the QR railway line via an overpass and joins the existing Monash Road at the
Monash Road-Brisbane Terrace junction.

The existing service road {McAuliffe Street), which is providing access to the existing Ipswich
sewerage pumping station and Pan Pacific Peace Gardens, is being maintained with a new junction at
Francis Streef. The geometry of the proposed Francis Sfreet upgrade requires two new culverts (C-
FS750 and C-FS950) to drain the upstream catchments from the western side of Francis Street to
Goodna Creek. Culverts are required to provide 20 year ARl immunity to Francis Street. The details of
culvert C-FS750 is provided in this section. The other two culverts are discussed in Sections 4.2.7 and
4.2.8. ‘

At present, the runoff from this catchment drains towards Goodna Creek along the road side drain
between the Ipswich Motorway and Bridge Sireet.

Hydrology - RAFTS
Base and upgrade hydrological models were developed for the design, which assume a fully
developed catchment.

The majority of the extensive upstream catchment is zoned as road reserve/recreation according to
Ipswich City Counci's PD (Planning & Development} Online. XP-RAFTS was used to generate
catchment flows upstream of the culverts. The base scenario sub-catchment characteristics are
provided in Table 4-20, and the catchment break-up is shown in Appendix A, D2G-BASD-
RERODR203-K-2465. The land-use break up within each sub-catchment is detailed in Appendix O.

Table 4-19  C-FS750 subh-catchment characteristics — Base Scenatio
Sub- Sub- Total Area Catchment InitfCont Catchment Percentage
catchment catchment [ha] Slope [%] Rainfall Mannings Impervious
Number Loss n' {%]
FS750/a 1 0.41 3.9 IL26CL2.5 0.032 0
2 0.27 3.9 IL1.56CLO 0.02 100
FS750/b 1 0.92 3.9 IL26CL2.5 0.031 0
2 0.59 39 IL1.5CLO i 0.02 100
Total 2.19 | 40%
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Under existing conditions, only the sub catchment FS750/a with an area of 0.7 ha and 40%
imperviousness drains to the outlet channel. Catchment FS750/b currently discharges via a 1050 mm
diameter culvert towards the existing motorway culvert with overiand flow towards catchment
FS8750/a. This overland flow has been included in the modelling, but no flows were observed in both
20 and 100 year ARI flow scenarios.

The 20 and 100 year ARI design event was run in XP-RAFTS for storm durations ranging from 10
minutes to 6 hours. Table 4-21 shows the peak flow for each storm duration. The 60 minute duration
storm produced the largest outflow of 0.32 m*s at the inlet location. No overland flow from catchment
FS750/b drains to the culvert in the 20 year or 100 year ARI event.

Table 4-20  Peak flows at the cuivert inlet — Base Scenario- 20/ 100 year ARI
Storm Duration 20 year ARl Infet Flows 100 year ARI Inlet Flows
(mils) - (m’ls)
10 min 0.16 NM
15 min 0.21 NM
20 min 0.23 0.43
25 min 0.30 0.43
30 min 0.28 0.41
45 min 0.22 03
60 min 0.32 0.47
90 min 0.28 0.36
120 min 0.24 NM
180 min - 0.20 NM
360 min 013 NM

Note: NM- not modelled

The ultimate scenario sub-catchment characteristics are provided in Table 4-22, and the catchment
break-up is shown in Appendix A, D2G-BASD-RERODR203-K-2466.

C-FS8750 sub-catchment characteristics — Ultimate Scenario

Table 4-21
Sub- Sub- Total Area Catchment Init/Cont Catchment Percentage
catchment catchment [ha} Stope [%] Rainfall Mannings'n' | Impervious
Number Loss [%}
FS750/a 1 2.03 34 IL25CL2.5 0.035 0
2 0.52 3.4 IL1.6CLO 0.02 100
FS750/rd 1 0.0 2.7 IL25CL2.5 0.020 0
2 043 2.7 IL1.56CLO 0.02 100
Total 2.98 32%

The 20 year and 100 year ARI storm event was run in XP-RAFTS for storm durations ranging from 10
minutes to 6 hours. Table 4-23 shows the peak flow for each storm duration. The 60 minute duration
storm produced the largest outflow of 0.98 m®s and 1.55 m¥s at the culvert inlet for the 20 and 100
year flood events respeclivély.
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Table 4-22  Peak flows at the culvert inlet — Upgrade Scenario-20 year/ 100 year ARI

Storm Duration 20 year ARI Flow at Culvert Inlet 100 year AR] Fiow at Culvert Inlet
(ms) (m'ls)
10 min 0.58 NM
15 min 0.71 NM
20 min 0.69 1.16
25 min 0.91 1.35
30 min 0.84 128 _
Bmn | 0.78 115
60 min 0.98 1.55
90 min 0.93 1.36
120 min 0.78 1.11
180 min 0.79 1.00

Note: NM- not modelled

Hydrology — Rational Method

The stormwater runoff results from XP-RAFTS were compared against peak flows estimated by the
Rational Method. The 20 year ARI flow was estimated using the fully developed catchment runoff
coefficients, intensity of rainfall and the catchment area

The area of the catchment is 2.98 ha (ultimate case upstream of the basin). A fraction impervious was
derived for sub-catchment, with an average of 32% for the total upstream (fully developed) catchment.

The time of concentration for the catchment was estimated using a standard inlet time and average
flow velocity for the channe! flow path method. A standard inlet time of 13 minutes was used based on
the upstream sub-catchment slope. The pipe flow time was found to be 3 minutes using the average
flow velocity of 2 mfs for the surface flow length of 330 m. Consequently, the total lime of
concentration was estimated to be 16 minutes.

The Rational Metheod estimate for peak flow for the 20 year AR| event is 1.1m%s, which is higher than
the XP-RAFTS peak flow of 0.98m%s. Given that the Rational Method does not account for any
storage on a catchment, a higher value would be expected. The XP-RAFTS estimate is considered
suitable for design purposes.

Hydraulics - SWMM
Culvert hydraulics were modelled using XP-SWMM. The model extends from approximately 300m
upstream of the culvert and includes a section of the existing natural channel.

The proposed culvert C-FS750 was added into the upgrade scenario. Blockage factors of 20% were
adopted for the culverts to account for siltation. As the culvert inlet is depressed an additional field
inlet structure (Type 2 double gully inlet pit) to the culvert was modelled with a 50% blockage factor,
The inlet pit has been designed in accordance with QUDM guidance (QUDM Section 7.05.4) and a
blockage factor of 50% of the clear opening area was used.

The culvert discharges into a new vegetated channel located along the base of the Francis Street
embankment, which directs the outflows towards Goodna Creek.
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Table 4-24 and Table 4-25 present the results of the XP-SWMM hydraulic model.

The adopted culvert solution is presented below:

= 1% 900mm diameter RCP

*  Type 1 double field inlet

Model output is contained in Appendix N.

Other Culverts

Table 4-23  Results for existing and proposed culverts-20 year ARI
Location Scenario | Flow Velocity Road Water Ground Level | Afflux
(m*fs) (mis} Formation | Level (mAHD) {m)
Level (mAHD)
(mAHD)
C-FSTH0A Base 0.28 0.84 - 13.33% 13.0 -0.595
(Culvert inlet) e ]
Upgrade 0.89 1.79 13.30 12.744 12.50{ground)
11.00(invert)
C-FS750B Base 0.28 0.84 13.339 12.9 -2.109
{Culvert .
outlet) Upgrade 0.88 0.84 13.30 i1.23 i0.75
Table 4-24  Results for existing and proposed culverts-100 year ARI
Location Scenario Flow Velocity Road Water Ground Level | Afflux
(m¥s) (mis) Formation | Level {(mAHD) (m)
Level {(mAHD)
{mAHD)
C-FST750A Base 0.42 0.94 - 13.393 3.0 -0.445
{Culvert inlet) —
Upgrade 1.26 2.48 13.30 13.509 | 12.50{ground)
{culvert} 11.00{invert)
C-FS750B Base 0.42 0.94 13.393 12,9 -2.053
(Culvert S
outlet) Upgrade 1.25 0.94 13.30 11.324 10.75
Discussion

A culvert is required to discharge stormwater flows to the southern side of Francis Street at this
location. The culvert flows originate from the open areas north of the existing motorway and the urban
development areas south of the railway line.

The culvert upgrade at this location requires one 800mm diameter RCP. As this is a local road, the
culvert is designed for 20 year ARI flows so that the upsiream flood levels are unaffected and the
roadway is immune from over topping. A type 1 double field inlel was proposed at the culvert inlet as
no space was available for a conventional culvert inlet.
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The base and upgrade flood levels been compared upstream of the culvert C-FS 750A inlet. Flood
level reduction of 595 mm has been predicted for the 20 year AR| design event with 556 mm
freeboard to the road carriageway. This reduction in upstream flood level ensures that there is no
impact on upstream properties. The proposed culvert invert level is 2.7m below the original ground
level of 13.7m, which is the reason for the large water leve| reduction.

As a further check on flood impacis, the uliimate model was run with the 100 year AR! flow and no
impacts on the upstream properties or overtopping of the carriageway are predicted.

In flood events larger than the 100 year ARI event (or if the culvert is fully blocked), it is expected that
upstream floodwaters will breach over Francis Street to the southeast of the proposed culvert and flow
east towards Goodna Creek. The lowest road level of Francis Street is 13.30 m at this location and it
is not expected to impact the upstream properties which are above 14.60 m.

Scour protection will be required downstream of the proposed culvert as discussed in section 4.2.13.

At this stage (100% final design) the hydraulic calculations for the culverts provides an acceptable
design.

4.2.7 Upgrade Culvert C-FS850

A 25 ha catchment contributes flows to the proposed culvert C-FS9250. This includes a portion of the
QR workshops, Brisbane Terrace, the QR railway corridor and a residential area at the lower end.

An existing 1050mm diameter RCP conveys flows under Brisbane Terrace. In addition, 3 x 300mm
diameter RCP stormwater pipes convey runoff from an open area adjacent o Brisbane Terrace.

Flows pass beneath the QR through a single 18m long 1050mm diameter RCP. Additional QR sub-
catchments contribute to the flow at the upstream and the downstream side of this culvert, A natural
channel then conveys flows to the McAuliffe Street culvert. Runoff from nearby residential areas is
discharged via a pipe in the vicinity of the existing culvert injet.

The existing culvert across McAuliffe Street consisis of a single 1050 mm diameter RCP,
approximately 11 m long. The existing culvert collects runoff from the entire catchment west of
McAuliffe Street and discharges into a pond to the east within the Pan Pacific Peace Gardens. This
pond level is controlled via a spillway that discharge flows to Goodna Creek approximately 150m
away.

When the headwater level exceeds approximately 17.0m, flows in excess of the QR culvert capacity
can spill to a channelf overland flow path along the northern side of the railway embankment., This
diversion of flows can reduce the impact of flooding on downstream properties for large flood events.
However in exfreme and rare events, it is expected that a portion of flows will overtop the QR rail
embankment and flow towards the culverts at McAuliffe Street.

The Monash Road upgrade, which incorporates an overpass crossing the QR track, will result in a
significant road embankment being constructed, a short distance upstream of the retained McAuliffe
street roadway. The embankment will remove the existing overland flow path for the catchment. The
‘provision of the upgrade requires a new culvert to be constructed at this location.
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A meeling was held with ICC to discuss the impact of the embankment on local flood risk (Refer IMU
Drainage-ICC, meeting minutes dated 21™ September 09). The outcome of the meeting was a request
from ICC to:

= Specifically consider a 50% blockage of the culvert in a 100 year flood event;

*  Provide a positive ovérﬂow, such as a channei, for an emergency bypass should the culvert
become excessively blocked.

This approach differed from that specified in the Drainage Design Criteria Report (DGRODR101) and
the approach used on all other culverts through out the corridor, which was a 50% screen blockage
and a 20% culvert blockage. However as requested by ICC a conservative 50% blockage factor was
adopted for the proposed culvert for the 100 year flood event. It was found that the provision of a new
‘non-structural’ flood relief point was nol feasible because of the upgrade embankment road levels, so
a ‘structural’ solution using oversized cuiverts was required. In order to assess the worse case
impacts, the upgrade design for this culvert includes an exfreme event assessment using the Probable
Maximum Flood (PMF).

Culvert C-FS950 was deemed to be a Class B culvert, according to QUDM, because it is close to a
park and residential areas. It is therefore provided with an inlet screen.

Hydrology - RAFTS
Base and upgrade hydrological models were developed for the design, and assume a fully developed
catchment.

The majority of the farge upstream catchment is zoned as a mixture of residential/business/industrial
uses according to Ipswich City Council's PD (Planning & Development) Online. XP-RAFTS was used
to generate catchment flows upstream of the culverts. The base scenarioc sub-catchment
characteristics are provided in Table 4-25, and the catchment break-up is shown in Appendix A, D2G-
BASD-RERODR203-K-2465. The land-use break up within each sub-catchment is detailed in
Appendix O.

Table 4-26  C-FS$950 sub-catchment characteristics — Base Scenario

Sub- Sub- Total Area Catchment. Init‘Cont Catchment Percentage
catchment catchment [ha} Slope [%] | Rainfail Loss | Mannings Impervious
Number n' [%}

CFS950/a | 1 0.86 6.2 IL26CL2.5 | 0.028 0

2 0.85 62 | IL1.5CLO 0.015 100
C-FSO50/b | 1 1.07 44 L2scles  |oo02s  lo

2 161 4.4 IL1.5CLO 0.015 100
C-FS950/gr1 | 1 0.001 16 L25CL2.5 | 0.020 0

2 046 16 IL1.5CLO 0.015 100
C-FS950/q2 | 1 0.03 28 IL25CL26 | 0.022 0

2 113 2s IL1.5CLO 0.015 100
C-FS950/d | 1 0.14 43 IL25CL2.5 | 0.03 0

2 1128 43 IL1.5CLO 0.015 100
C-FS950fc | 1 0.36 1.7 G IL25CL2.5 | 0.029 0

2 0.41 17 IL1.5CL0 | 0.015 100
CFsos0ff | 1 o 2 IL25CL2.5 | 0.04 0
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Sub- Sub- Total Area Catchment Init/Cont Catchment Percentage
catchment catchment [ha] Slope [%] Rainfall Loss | Mannings impervious
Number 'n' [%}
2 0.001 2 IL1.5CLO 0.015 100
C-FS950fg |1 4.74 05  |IL25CL25 | 0.025 0
2 712 0.5 IL1.5CLO 0.015 100
CFSO50M | 1 1.63 42 IL25CL2.5 | 0.025 0
o 2 245 a2 IL1.5CLO 0.015 100
Total | 25.06 58w

Under existing conditions, the total catchment is approximately 25 ha with 58% imperviousness. The
sub-catchments slope varies between 0.5 % and 7 %.

The 20, 100 year ARI and PMF design event were run in XP-RAFTS for storm durations ranging from
10 minutes to 6 hours. Table 4-27 shows the peak flow for each storm duration. The 25 minute
duration storm produced the largest flow of 6.9 m¥s in the 20 year ARl event and the 60min duration
storm produced the largest flow of 10.9 m¥/s in the 100 year event.

The PMP estimates were derived in accordance with Bureau of Meteorology's (BOM) guidelines, ‘The
estimation of Probable Maximum Precipitation in Australia: Generalised Short —Duration Method (June
2003Y, known as GSDM, for both base and ulimate scenarios, As the catchment is less than a square
kilometre, the PMP values were interpolated and estimated. The following values were used to
calculate the PMP rainfall estimates:

» Rainfall duration: checked for 15 min — 360 mins

* The PMF Initial Rainfali Depth (IRD} from the Depth Duration-Area (DDA} curve in Figure 4 {refer
GSDM document): 5556mm {smooth terrain)

* Elevation Adjustment Factor {EAF): 1.00

= Moisture Adjustment Factor (MAF): 0.85
PMP was estimated by the following relationship;
PMP = Initial Rainfall Depth x MAF x EAF

The value of PMP for 45 minute duration event was estimated as 519mm. This rainfall was used in
XP-RAFTS for both base and ultimate scenarios. The following loss values were used in XP-RAFTS
model:

Pervious areas Impervious areas

Loss rates
Initial losses {(mm) 0 0
Continuing losses (mm/hr) 0 0

The PMF rainfall was then run to generate the water levels and flows both base and ultimate XP-
SWMM models.

Table 4-26  Peak flows at the culvert inlet — Base Scenario - 20 year, 100 year ARl and PMF

Storm Duration

20 year ARl Inlet Flows
{m®/s)

100 year ARI Inlet Flows
{ms)

PMF Inlet Flows (m®/s)

10 min

5.5

NiM

NM
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Storm Duration 20 year ARl inlet Flows 100 year ARI Infet Flows PMF Inlet Flows (mY/s)
{m*fs) (m®s)
15 min 6.2 NM 64.3
20 min 6.3 9.4 1'NM
25 min 6.9 9.4 NM
30 min 6.7 8.8 62.6
45 min 6.1 8.6 58.2 )
60 min 68 109 417
90 min 6.0 7.9 33.1
120 min 5.6 6.5 28.3
180 min 53 6.0 41.8
360 min 4.0 “NM 26.5

Note: NM- net modelled

The ultimate scenario sub-catchment characteristics are provided in Table 4-28, and the catchment
break-up is shown in Appendix A, D2G-BASD-RERODR203-K-2466.

Table 4-27 C-FS950 sub-catchment characteristics — Ultimate Scenario
Sub- Sub- Total Area Catchment Init/Cont Catchment Percentage
catchment catchment [ha] Slope [%] | Rainfall Loss | Mannings Impervious
Number n’ [%]
CFS950/a | 1 0.71 6.2 IL25CL2.5 | 0.028 0
2 063 |62 IL1.5CLO 0.015 100
CFS950m | 1 0.89 4.4 IL25CL2.5 | 0.025 0
S 1.34 4.4 IL15CL0 | 0015 | 100
CFS950/d | 1 0.14 43 IL25CL25 003 |0
2 1.28 43 IL1.5CLO 0.015 100
C-FS950/qr1 | 1 0.01 16 IL25CL2.5 | 0.020 0
2 0.46 16 IL1.6CLO 0.015 100
" C-FS950/q2 | 1 0.03 2.8 IL25CL2.5 | 0.022 0
2 13 2.8 IL1.5CLO 0.015 100
C-FS950/e | 1 0.36 17 IL25CL2.5 | 0.029 0
""" 2 0.41 17 IL1.5CLO 0.015 100
C-FS950f | 1 0.75 12 IL25CL25 | 0.04 0
2 0.001 2 IL1.5CLO | 0.015 100
CFS950ig | 1 474 05 IL25CL25 | 0.025 0 o
2 7.12 1 os IL1.5CLO 0.015 100
C-FS950/ | 1 1.63 4.2 IL25CL25 | 0.025 0
2 245 |42 IL1.5CLO 0.015 100
C-FS950fi | 1 0.86 4.8 IL25CL2.5 | 0.04 0
2 0.001 48 IL1.5CLO 0.015 100
Total 25.1 59%
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Under ultimate conditions, the total catchment is approximately 25 ha with 59% imperviousness. The
sub-cafchments slope varies between 0.5 % and 7 %. A minor reduction in catchment area results
from the separate collection and discharge of the road upgrade drainage.

The 20 year and 100 year ARI storm events were run in XP-RAFTS for storm durations ranging from
10 minutes to 6 hours. Table 4-29 shows the peak flow for each storm duration. The 60 minute
duration storm produced the largest outflow of 6.6 m%s and 10.5 m%s for the 20 and 100 year events
respectively.

Table 4-28  Peak flows at the culvert inlet — Upgrade Scenario- 20 year, 100 year AR| and PMF

Storm Duration 20 year ARI Flow at 100 year ARI Flow at PMF Inlet Flows
Culvert Inlet (m®/s) Culvert Inlet (m%s) (m¥ls)
10 min 53 N NM
15 min 58 NM 63.1
oo - y e
25 min 66 | oa NM
30mh |63 8.8 615
45 min 5.9 8.7 57.2
60 min 6.6 10.5 412
mn |59 7.9 32.4
120 min 56 6.5 27.9 ]
180 min 5.3 6.0 o 414
360 min 38 NM 26.1

Note: NM- not modelied

Hydrology — Rational Method

The stormwater runoff results from XP-RAFTS were compared against peak flows estimated by the
Rational Method, The 20 year ARI flow was estimated using the fully developed catchment runoff
coefficients, intensity of rainfalt and the catchment area

The area of the catchment is 25.0 ha {(upstream of the basin). A fraction impervious was derived for
each sub-catchment, with an average of 62% for the total upstream (fully developed) catchment.

The time of concentration for the catchment was estimated using a standard inlet ime and average
flow velocity for the channel flow path method. A standard inlet time of 15 minutes was used based on
the upstream sub-catchment slope. The assumed pipe/channel flow time was found to be 7 minutes
using the average flow velocity of 2 m/s for the surface flow length of 820 m. Consequently, the total
time of concentration was estimated to be 22 minutes.

The Rational Method estimate for peak flow for the 20 year ARI event is 7.7 m*/s, which is higher than
the XP-RAFTS peak flow of 6.6 m>s. Given that the Rational Method does not account for any
storage on a catchment, a higher value would be expected. The XP-RAFTS estimate is considered
suitable for design purposes.

Hydraulics — SWMM

Culvert hydraulics was modetled using XP-SWMM. The model extends from the Queenstand Railway
yard at Redbank, which is located north of Brisbane Terrace, to the arificial lakes located at the
western side of the Pan Pacific Peace Garden.
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The existing stormwater network was incorporated into the base scenaric. The proposed cuivert
arrangement was added into the ultimate scenario.

A blockage factor of 20% was adopted for all crossing culverts in the base and ulfimate scenarios with
the exception of the new culvert arrangement (C-FS950) which was assumed to be 50% up to the 100
year AR! storm event. This was done based on advice from ICC to ensure that the adjacent town
houses are protected.

it should be noted that the inlet of culvert C-FS950 will incorporate an inlet screen designed in
accordance with QUDM. This inlet screen has a clear screen waterway area approximately three
times that of the proposed culverts. In the unlikely event of a 50% blockage of this screen, the full
culverl waterway area (i.e. 150%) will still be available. For purposes of modelling, a biockage vaiue of
50% was applied at the base of the culverts up to the 100 year event and a blockage value of 20% for
the PMF event, to simulate debris or sediment build-up. An additional screen loss was caiculated for
the partially blocked screen hydraulic losses using the method provided in QUDM.

A time-stage boundary condition was used for the tailwater at the Goodna Creek. This time-stage
information for Q20 and Q100 fiows for 60min durations was obtained from the HEC-RAS model
developed for Goodna Creek. The time-stage information is given in the following table:

Table 4-29  Tail water elevations at Goodna Creek

Time (hrs} Base Case Ultimate Case Base Case Ultimate Case
Stage (m)- G20 Stage {m}-Q20 Stage (m)-Q100 Stage (m)-Q100

0 701 7.01 7.01 7.01

0.5 699 6.98 7.06 | 7.04

1.0 7.40 7.36 7.60 7.53
15 | 780 7.75 8.35 8.19
20 8.52 8.37 952  |93s

25 8.77 8.83 10.23 11037

3.0 8.43 8.56 10.06 10.33 B
35 8.03 8.12 9.09 _ 9.55

4.0 7.58 7.68 7.96 8.33

45 1708 7.14 ‘ 7.44 7.39

The tailwater for the PMF scenario has been set at the 100 year AR| scenario levels,

Results
Table 4-31, Table 4-32 and Table 4-33 present the resuits of the XP-SWMM hydraulfic model.

The adopted culvert solution is presented below:

»  5x 2100mm diameter RCPs

Localised regrading {approximately 1m depth} will be required to form the upgraded culvert inlet area.
Refer Drawing No.D-1034 for details. The proposed works include scour protection at the upstream
side of McAuliffe Street but not an upgrade of the McAuliffe Street roadway or culverts. Model output
is summarised in Appendix N.
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Table 4-30  Results for existing and upgrade culverts- 20year ARI
Location Scenario | Flow Velocity | Road Water Ground | Afflux dv
: (mls) {m/s) Formation | Level Level (m) product
Level {mAHD} | {(mAHD) {m?fs)
{mAHD)
C-FS950A Base 5.48 1.06 - 10.610 10.50 0.096 -
{Proposed
culvert iniet) Upgrade 551 1.81 13.7 10.706* 940 -
{low spot) .
C-FS950C Base 1.89 2.83 10.2 8.60 0.014 -
(Existing {Culvert)
culvertinlel) g e 3.39 - 10.2 10.364 8.60 0.14
{Road)
Upgrade 1.91 2.85 10.2 B.G0 -
{Culverl)
Upgrade 3.85 . 10.2 10378 | 860 012
{Road)

* Incorporaling Smm of Headloss.

The above results for the upgraded scenario are based on a 50% screen blockage and 50% cuivert
blockage for the proposed new culverts,

A more typical arrangement of 50% screen blockage and 20% culvert blockage would result in an
upstream flood level of approximately 10.400m. This would result in no afflux and a lowering of flocd
levels by approximately 200mm from existing flood levels.,

The culvert arrangement provides 20 year flood immunity to the upgraded carriageway. An Increase of
14mm in flow depths passing over the McAuliffe Street roadway occurs as a resuilt of the change in
flow conveyance. This flow depth increase is localised to the road only and does not affect adjacent

properties.
Table 4-31  Results for existing and proposed culverts- 100 year ARI
Location Scenario Flow Velocity | Road Water Ground Afffux | dV
(m¥s) | (mfs) Formation | Level Level (m) product
Level (mAHD) | (mAHD) {m?/s)
(mAHD)
C-FS950A Base 6.51 1.14 - 10.622 10.50 0.127 -
(Proposed
culvertinlet) | Upgrade 71 1.99 13.7 10.749* 9.40 -
(low spot)
C-FS950C Base (Culvert) 193 2.90 10.2 8.60 0.042 -
{Existing
culvert inlet) | Base {Road} 4.93 - 10.2 10410 8.60 0.15
Upgrade 195 292 10.2 8.60 L
(Culvert}
Upgrade (Road) | 5.52 - 10.2 10.452 B.60 0.20

Note: levels don't include backwater from Goodna Creek
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* Incorporating 5mm of Headloss.

The above results for the upgraded scenario are based on a 50% screen blockage and 50% culvert
blockage for the proposed new culverts.

The fowest surveyed floor level of the adjacent townhouses is approximately 12.2m and the predicied
flood level of 10.749m will not inundate the structure floor levels. This increase in flood level does not
extend upstream to the QR culverts, and their capacity will not be impacted by the predicted afflux if
the screen and culverts are blocked to 50% of their respective surface areas. The predicted small
downstream afflux is a product of the new culvert arrangement that is designed for the PMF and the
100 year ARI event with 50% blockage. This flow depth increase is localised to the road only and does
not affect properties.

If the culvert inlet screen was 50% blocked and the culvert was 20% blocked as per all other MU
cuivert designs, there would be no afflux and the resultant water level at the culvert inlet would be
10.454mm, a reduction in flood levels.

The peak 100 year flood and PMF flood levels in Goodna Creek are 10.453m and 10.556m
respectively. These floodwaters will act as *backwater” to McAuliffe Street and inundate the road. The
fevels in Table 4-24 are based on local flows only and do not include any backwater effect from
Goodna Creek. Therefore, the predicted 100 year flood level of McAuliffe Street may be slightly higher
(1mm) than the documented flood level, however the road will still be trafficable and the flood depth
will be lower than 300mm.

Table 4-32  Results for existing and proposed culverts- PMF flows

Location Scenario | Flow Velocity | Road Water Ground Afflux dVv
{m’fs) (mfs) Formation | Level Level {m) produc
Level (mAHD)} | {(mAHD) t (m?fs)
(mAHD)
C-FS950A Base 39.24 2.66 - 11.131 10.50 0.473 -
{Proposed -
culvert inlet) Upgrade 35.70 2.56 13.7 11.604* 9,20 -
(low spot)
C-FS850C Base 2.43 - 3.58 0.2 8.60 | -0.221 -
(Existing {Culvert)
culvertiniel) "y e 36.86 - 10.2 11,003 8.60 0.58
. (Road)
' Upgrade 2.26 3.35 10.2 8.60 -
i {Culvert)
Upgrade 35.53 - 10.2 10.782 8.60 0.56
{Road}

Note: levels don’t include hackwater from Goodna Creek
* Incorporating 60mm of Headloss.

The above results for the upgraded scenario are based on a 50% screen blockage and 20% culvert
blockage for the proposed new culverts.

The culvert arrangement provides PMF flood immunity to the upgraded carriageway and resuits in an
increased water levef of 473 mm upstream of the upgraded road embankment. This ralses water
levels to 11.604m AHD which will not result in flooding of existing property which has floor levels at
12.20 m or higher. The screen loss / blockage is approximately 60mm which is low due to the area of
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the screen which is approximately 65m”. The lowest section of the driveway access is believed to be
approximately 11.4m, therefore the access would be inundated in a PMF, however it would still be
frafficable. Downstream flood levels are expected to decrease slightly due to the increased storage
upstream of the new road embankment.

The upsfream side _of the culvert arrangement will incorporate inlet screen fitted to the concrete
headwall. Details of the screens are provided on the drawing no. D-2115 & D-21186.

Discussion

A new 5x2100 mm diameter RCP culvert arrangement is proposed at this location. The discharge
from this arrangement will pass through the existing McAuliffe Street culvert and over the roadway
which will remain unchanged, except for additional scour protection.

The afflux at the upstream end of the proposed culvert system (location C-FS950A) was checked and
a water level increase of 96mm for the 20 year ARI and an increase of 127mm for the 100 year ARI
event was predicted. This was based on the conservative assumption that the inlet screen and
culverts would both have 50% blockage. The predicted ultimate 100 year flood leve! is 10.749 m at the
culvert inlet and provides over 1.45m freeboard to the ground level (lowest level} at the nearest
housing arealocated at 12.20 m. The properties adjacent fo the culvert and the QR culvert wifl not be
affected by the 100 year ARI flood event. The land immediately upstream of the cuivert between
Monash Road and the Queensland Rail embankment is owned by DTMR,

The predicted flood level in the PMF event of 11.604 m represents an increase in water level of
473mm. At this level no flooding of the existing property structure floor levels are expected.

The depth x velocity (dv product) value for the McAuliffe Street overtopping flow was calculated for the
20 year and 100year ARI events. The width of the overtopping part of the road was taken as 32m. |{
was found that the estimated value for ultimate case of 0.12 m?/s for 20 year ARl is slightly higher than
the existing value of 0.11 m%s. The 100 year ARI depth by velocity product was estimated as 0.2m?/s.
Both satisfy the QUDM allowable depth by velocity product of 0.4m?s.

At this stage (100% final design} the hydraulic calculations for the culverts provides an acceptable
design.

A safety analysis was performed in accordance with QUDM to determine the need for safety screens
or fencing at the culvert inlet. An inlet screen has been incorporated into this design.

Scour protection and pipe loading and bedding calculations have been included in sections 4.2.13 and
4.2.10 respectively.
4.2.8 Upgrade Culvert C-FS1250

Culvert C-F51250, was included in the previcus submission of this design package. As a resuit of
design development and scope resolution regarding the limit of works in the vicinity of Brisbane
Terrence and Francis Street the culvert has been removed from the scope of this package.

429 Zone 2 Service Roads Culvert Summary

Table 4-32 and Table 4-33 present a summary of the water levels, velocities and afflux that occur at
the upgrade culverts which form part of this design lot.
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4,2.10 Structural Adequacy Analysis

The transverse culvert structures have been designed to accommodate the relevant design fill loads and
traffic toading during operation and construction.

The design criteria stipulated by the DMR PSTS25 which is based on AS 5100 - 2004 has been applied
to the design of the culverts. The relevant criteria for structural design of culverts is summarised below:

= Accommodate finished surface level of fill material

= W80, A160, SM1600 and HLP 400 vehicular loadings

* Live load surcharge '

*  Construction [oads

= Earth pressure

= Be designed for ease of maintenance

= Be structurally safe at all times

* Not suffer any loss of performance due to uniform and/ or differential settlement.

The software program PipeClassV1.2 developed by Concrete Pipe Association of Australasia was used
to determine the pipe class of each pipe culvert. The program includes standard classifications and
bedding types as set out in the Concrete Pipe Selection and Installation Guide,

The censtruction loads were selected from the Pipe Class library and are summarized in Table 4-34,

Table 4-33  Construction loads from Pipe Ciass Library

Vehicle Description Vehicle Load
CPAAVR-10T Smooth drum vibratory roller 19.5 tons
CAT 140H Molor grader : 17 tons
CATD 300E Articulated truck 50tons
CATORIF , i s;;rap;,} : e
CAT 815F | Soll compactor 21 fons

The design assumed an average pavement thickness of 0.6m that has been applied as a surcharge load
at the top of the embankment fill. The embankment fill properties were assumed to be:

»  Density ~ 20 kN/m®

" Angle of internal friction (Phi) — 30 deg
= Cohesion (c) - 5 kPa

= Ku-0.1924

Bedding Type HZ2 has been adopted for all culverts with the exception of C-FS950 which will be bedding
type HS3. The construction team have indicated that all culverts will be laid in a trench {(possitive
projection) i.e. the embankment fill will be compacted to an appropriate level and then trenched rather
than the pipe laid and embankment filled around the pipe.
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The summary of the analysis are shown in the following Table 4-35:
Table 4-34  Type of pipe class required for transverse culverts
Culvert ID Pipe diameter {mm}) Type of Class of Comment
' bedding pipes
C-SR100 2 x 1800W x 900H RCBC . - - Supplier to design
C-FS620 2 x 750 RCP H2 Class 3
C-FS750 1 x 900 RCP H2 Class 3
5 x2100 RCP HS3-modified | Class 4 Stabilised sand
C-FS950 hedding and
hackfill

The details of the model analyses are included in Appendix M.

4.2.11 Environmentally Friendly Culverts

There are no specific fauna-friendly requirements for the culverts detaited in this submission.,

4.2.12 Bridge Crossings

There are no water way bridge crossings in this design package.

4.2.13 Scour Protection at Culvert outlets

Scour protection has been designed for the 50 year ARI design event where required. The need for scour
protection depends on the culvert outlet velocity and the erosion potential of the downstream
environment.

The flow through a culvert can either be inlet or outiet controlled. For inlet control the water surface profile
converges toward normal depth. Therefore, normal depth is used to define the flow area at the outlet and
determine the outlet velocity.

In outlet control, the flow area is defined by the geometry of the outlet and tallwater depth,

The design has included an assessment of the downstream tailwater level, culvert normal depth and
critical depth. The adopted outlet velocity is based on the following:

» Tailwater leve! greater than the culvert obvert — adopt culvert full flow and velocity

» Tailwater level less than obvert but greater than normal depth — adopt tailwater level and calculate
part full velocity based on tailwater level :

»  Tailwater level less than normal depth and normal depth is fess than critical depth — adopt normal
depth and calculate part full velocity based on normal depth

» Tailwater level less than critical depth and flow in the culver is supercritical — adopt critical depth and
calculate part full velocity based on critical depth.

The selection of scour protection type is outlined in Table 4-36.
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Table 4-36  Scour protection selection based on outlet velocity

Outlet Velocity Range Scour Protection Type

Less than 1.5 m/s No protection required

Between 1.5 10 3.5 m/s

Steel wire mattress

Between 3.5 10 5.0 mf;s.
Greater than 5.0 m/s

Type A Energy Dissipater as specified in Section 8 of the Road Design Guide (RTA)

The design of rock pads is based on page 8-24 QUDM Volume 1 second edition 2007.

The Table 4-37 shows the type of scour protection required for the culverts.

Tahle 4-37  Type of scour protection required for fransverse culverts
Culvert ID Q50-Outlet Mattress/ Mattress/ Rock size, Comment
velocity Apron Apron Width dgg (Mmm) Thicknes
{mfs) Length {m}* {m) s (mm)
C-SR100B 2.9 32.0 14.0 300 600 Rock Protection
CFSe20A | 38 120 | 10.0 - 170 | Steel wire Matlress
C-FS7508 | 24 | 22 54 | - | 170 | Steel wire Mattress
C-FS950A 2.8 60 10.6 : 170 | Steel wire Mattress
C-FS950B 2.8 13.0 10.6 - 170 Steel wire Mattress o
C-FS950D - 4.0 35 - 170 Steel wire Matiress

*The length of the culvert outlet apron has been sublracted.

4.2.14

A channel is required at the SR100 pipe culvert outlet in order to discharge flows into Goodna Creek. This
new channel replaces the existing outlet channel due to the alignment changes. The proposed channel
will be 200m long 5m wide trapezoidal vegetated channel and designed for 20 year ARI| event flows.

Open Channels and Waterway Diversions

A 5m long concrete channel will be constructed to protect the 900mm diameter existing sewer line, which
crosses the channel with shallow cover.

A trapezoidal channel, 3m wide 1m deep with 1:2 batters, was designed between the outlet of the culvert
C-620 and the inlet of the culvert C16150. This channel is shown on the drawing number
RERODR203-D 1034. The proposed channel will be approximately 27m ltong and designed for 100 year
ARI event flows.

A channel is required at the C-FS750 outlet in order to discharge flows into Goodna Creek. This new
channel replaces the existing channel due to the alignment changes. The proposed channet will be 250m
long trapezoidal vegetated channel and designed for 20 year ARl event flows.,
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4.3.1

Design Changes

Final Design Report

Transverse Drainage - Zone 2

Changes between Reference Design and Concept Design

The Origin Alliance has undertaken a Due Diligence Review of the reference design.

Other Culverts

As part of the design development of the Concept Design a Value Engineering review has also been
undertaken. Outputs of this review are included in Appendix J.

The reference design did not include any drainage infrastructure therefore no assessment of differences

can be made,
4.3.2 Changes hetween Concept Design and Detailed Design
Table 4-38  Changes hetween Concept Design and Detail Design
Culvert 1D Design Description of Adjustment Reason for Supporting
Element Adjustment Information
C-SR100 Culvert Culvert has been redesigned. Change of Smith Appendix A
Pipe culverts changed to box Street horizontal road
culverts. alignment.
Culvert Culvert has been redesigned. Change of horizontal Appendix A
C-FS620 Replaced and vertical alignment
of the road.
C-FS750 New Culvert A new culvert has been New Road Alignment Appendix A
introduced
C-FS950 New Culvert A new culvert has been New Road Alignment Appendix A
introduced
4.3.3 Changes between Detailed Design and Final Design
Table 4-39  Changes between Detail Design and Final Design
CulvertiD Design Description of Adjustment Reason for Supporting
Element Adjustment Information
Nil
4.3.4 Changes between Final Design and This Submission
Table 4-40 Changes between Detail Design and Final Design
Culvert ID Design Description of Adjustment Reason for Supporting
Efement Adjustment Information
C-FS950 Culvert Additional 2 cells added to Review of high This report
culvert flow bypass
upstream based
on extreme evenis
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4.4 ltems for Resolution

There are no items for resolution at the current stage of this design package.
4.5 Verification and Reviews

4,51 Internal Design Verification

Comments frem the Internal Verifier and designer's responses have been closed out.

452 Independent Verifier

independent verifier comments have been received and addressed in Appendix F.

4.5.3 DMR Reviews

DMR comments have been received and addressed in Appendix G.

4.5.4 Third Party Reviews

There were no third parly comments received.

4.6 Design Drawings

Refer to Appendix A for the design drawings that apply to this design lot.

4.7 Technical Standards and Specifications

Refer to Appendix B for the list of Technical Standards and Specifications that apply to of this design lot.
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5 Safety in Design

Safety in Design is an integral part of the Origin Alliance Risk Management process.

5.1 Safety in Design and Constructability Review (SIDR)

The purpose of the SIDR is to identify any significant construction, operation, maintenance and demolition
risks inherent in the design of the project as a workplace that may prove significant. Specifically, the
identification and understanding of these risks early in the project allows risk controls to be established to
ensure that, if the risks cannot he eliminated by design, they are mitigated and managed in the design
process so that they are as low as practicable, Risks identified are to be documented in the design report
at the conclusion of the detailed design.

A Global SIDR on the Concept Design has been undertaken and forms a separate design submission.
{Report ref D2G-DPSM-R-0001)

During the Detailed Design, a SIDR for this package has been convened as part of Zone 2/3 SIDR
Workshop on 21/05/09. Qutputs of the SIDR including identified risks as well as mitigation status, if any,
are included in Appendix K.

The SIDR, as mentioned above, has been updated to clearly identify the following:

» design mitigation measures applied for the hazards as identified in the originat SIDR workshop

v residual risks following design mitigation for the hazards as idenfified in the original SIDR workshop
" responsible group for mitigation and recipient group for transfer of residual risk

* any additional hazards, control and mitigations for items that were identified through design that may
not have been captured in the original SIDR workshop '

Details of the revised SIDR for this particular design lot are attached in Appendix K.

A Global SIDR focussed on the operation and maintenance phase of the project was held on 24/3/10.
The outputs of this review are reporied separately; however key aspects have been considered in the
design.

5.2 Design to Facilitate Safe Use

5.2.1 Normal Use — Road Safety Audits

A Road Safety Audit (RSA) of the project has been undertaken on the Concept Design and has been
submitted separately. Refer to report number 2108208A-RPT007-A.

The RSA of the Detailed Design for Zone 2 has been undertaken. Refer to Road Safety Audit Ipswich
Motorway Upgrade — Dinmore to Goodna: Zone 2 — 85%, 2108208A-RPT015. The audit findings have
been addressed and closed out. This will be the subject of a separate design submission.
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5.2.2 Emergency Use

Origin Alliance facilitates a forum with emergency services personnel! to obtain input to the safe
emergency use of the facility.

An Emergency Response Management Plan (Report Ref D2G-MPPL-V-016) has been developed by the
Alliance in consultation with emergency services and DMR and s the subject of a separate submission.

A summary of specific features incorporated into this design package to facilitate safe emergency use is
detailed in Table 5-1 below.

Table 51 Summary of specific features addressing Design for Safe Maintenance

Elements Design Response

Culvert/Guily Inlets The design allows for blockage factor to reduce maintenance frequencies. The
design uses dome fop grates for field inlets to identlify during maintenance and
perform better with debris. Vehicle access to major culvert headwalls is
provided where practical.

Culvert Outlets Vehicle access provided for inspection and rehabilitation of downstream scour
protection where practical

Pipe Intet and Qutlet The design uses low velocities in channels to prevent scour and regular

channels maintenance. Flatter side slopes have been used where possible to assist with

maintenance activities.

5.2.3 Design for Safe Maintenance

Origin Alliance facilitates a forum with DMR maintenance personnel to obtain input to the design process
to ensure the design is safe for maintenance. This review and input occurs as part of the design
development process in formal and informal meetings eic. and at staged reviews of major design
submissions at Concept Design and Detailed Design.

The principal method adopted by the design to address safety during maintenance is to reduce or
eliminate maintenance requirements,

Details addressing specific issues relating to the operation and maintenance aspects of the design are
addressed in the revised SIDR contained in Appendix K.
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6 Design Integration

The detailed design involves the integration of requirements from all relevant design disciplines and is the
subject of ‘spatial fit' and other interface checks as each design lot develops.

A summary of the key disciplines that have impacted on this design package are provided below.

6.1 Roadworks and Alignment

Cross drainage structures have been designed to convey stormwater flows within waterways that
traverse the proposed motorway and service roads. The culverts have been designed to provide
immunity for the motorway from the 100 year AR| event and the service roads have been designed to
have 20 year ARt immunity. The culverts along the service roads have been designed to these design
criteria. The culverts are designed with minimum cover requirements that exceed the nominated
pavement depths,

Table 6-1 Roadworks and alignment design integration summary
Element  Description
Flooding The regional flood model includes the road alignment, bridge structures and local roads
for the motorway upgrade. Flood modelling was run for the 20 year and 100 year ARI
evenls.

The road alignment has been designed to consider the required flood immunity of the
pavement, and ongoing development of the alignment will be undertaken as design
progresses to ensure required immunities are met,

6.2 Geotechnical

Table 6-2 Geotechnical design integration summary

Element Description

Earthworks N/A

Mines The intersection of Smiths Road and Collingwood Drive is
underlain by mine workings associaled with the new Redbank
coliiery; refer to New Redbank Mine Subsidence Report: D2G-
BASD-DGMSIR102-R-1001 for further detalls on the treatment.

6.2.1 Design Assumptions

The minimum allowable bearing capacity of the culvert foundations has been calculated to be 150kPa for
all culverts except culvert C-FS950 which requires minimum 250kPa.

6.2.2 Design Details
General

The primary geotechnical issue with respect to construction of the culvert structures is the potential
impact of foundation settlement on the serviceability of the structure. The foundation settiements
underneath the pipe cuiverts in Zone 2 will be managed by removing any compressible soil layers present
at or near the ground surface and beneath the invert fevel of the culvert and designing the culvert grade
to suit the conditions.
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Geotechnical Models

The geotechnical models used for the assessment of foundation settlements at culvert locations were
derived from the boreholes/test pits listed in Table 6-3, and their locations are shown on Geotechnical
Investigation Plans (refer to Package No. DGGOKS100).

The settiement calculations apply only to the soil layers beneath the invert levels of the culverts. The
settlements of the soil layers above the proposed culvert invert level are ignored. Where the proposed
invert level of the culvert is higher than the nearest borehole collar level, the soil layer between the levels
are interpolated accordingly.

Design Qutputs

The resuits of the assessment of foundation treatments for the culverts are presented in Table 6-3. The
table includes the culvert locations, subsoit profiles interpreted from representative boreholes/ test pits,
the estimated iotal settlements of the culverts over 100 years in associating with the recommended
foundation treatments.

For culvert C-FS620, the subscil profile is based on TP049 and a remote borehole IMU225 for the
indication of the rock level.

Except for culvert C-FS950, the total residual setllements of the culverts without foundation treatments
are estimated to be less than 50mm, therefore, at this stage the culverts can he installed prior to
consfruction of the embankment fill,

The subsoil profile at culvert C-FS950 location is based on borehole.IMU229E. 1t is estimated that the
total settlement of culvert C-FS950 under 10.3m fill height is 81mm including 64mm of primary
settlement. In order to reduce the primary settlement, construction of the fill to 5m and preloading for one
month are required to allow the ground to settle 31mm, and then cut back to invert level and construct the
culvert, As a result, the total residual settlements of the culvert over 100 years can be reduced to 50mm.

Unless otherwise specified, any material worse (softer) than stiff clay or medium dense sands on the top
of the foundation shall be removed and be replaced with engineered fill compacted to a compaction ratio
of 97% to ensure that the minimum required bearing capacity is achieved.

Other Issues

The founding material will be inspected on site by an experienced geotechnical engineer or engineering
geologist to confirm the bearing capacity of the foundation material at each culvert location.
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6.3 Structures

6.3.1 Bridges

There are no bridges that can impact on the areas where the upgrade culverts are proposed.

6.3.2 Retaining Walls

There are no retaining wall clashes with the other culverts in Zone 2.

6.3.3 Other

The clashes between transverse drainage and the following structural items have been addressed in this
detailed design:

= (Gantries
r  Signs
* Noise Barriers

»  There are no clashes between transverse culverts and the above structural elements.

6.4 Intelligent Transport Systems (ITS)

There are no ITS clashes with the Zone 2 -Other culverts.

6.5 Temporary Traffic Management (TTM)

Drainage for temporary traffic configurations will be detailed in the separate TTM design lots. To facilitate
operation of the permanent drainage in femporary stages of consfruction transverse crossings have been
located at cut-to-fill lines wherever possible.

6.6 Environment

This package is compliant with applicable Environmental and Approvals requirements identified in the
Environmental Requirements Checklist as evidenced in Appendix E, where autherisations for derivations
are referenced or explained. All Environmental requirements are to be summarised in the Environmental
Design Report (EDR).

The environmentally sensitive areas that have been identified relevant to transverse drainage in Zone 2
are summarised in Table 6-4,

6.6.1 Approvals

All environment and current approval requirements have been identified and summarised on the
Environmental Requirements Checklist included in Appendix E. Future approval requirements will result
from:
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*  The removal of soil from lots listed under the Department of Environment and Resource Management
(DERM) Environment Management Register is subject to approvals under the Environmental
Protection Act 1994; and

*  Vegetation Clearing Permits: Approval is required under the Vegetation Management Act 1999 and
the Nature Conservation Act 1992 (NC Act 1992) for vegetation removal on state and freehold land
respectively. The Permit under the NC Act 1992 has been received from DERM; permit number
WICL05811509.

The environmental requirements relating to this design lot are detailed in Table 6-4 below and Appendix
E

Table 6-4 Zone 2 Transverse Drainage Design Brief Envirenmental Input

Name Chainage | Description Comments Category Design Requirement
{Environmental Requirements
Checklist)
SR100 100 Culvert - Goupong Park | Indigenous To be managed during the
heritage construction phase in accordance with

the Cultural Heritage Management
- Plan (D2G-MPPL-V-012).

C-FS620/ . 620.’ Culverl Cultural Indigenous To be managed during the

C16150 16175 heritage heritage construction phase in accordance with
monitoring the Cultural Heritage Management
area Plan (D2G-MPPL-V-012).
UXxo No-go zone UXO high risk area subject to

investigation and removal of
ordinances prior to works
commencing. High risk area is soft
ground in and around the creek and
drainage lines. This area is known fto
be impacted by a mortar range.

Open Uxo No-go zone UXO high risk area subject to

channel investigation and removal of
swale ordinances prior 10 works

commencing. High risk area is soft
ground in and around the creek and
drainage lines. This area is known to
be impacted by a mortar range.

Discharging to | Flora, fauna Disturbance to the bed or banks of
Goodna Creek | and ecology Goodna Creek will be subject to
approvals,

Surface flows that are congentrated by
an open channel or conduit should be
controlled prior to discharge on a
downstream syslem or owner,
Concentrated flows should be
dissipated by the use of detention and
energy dissipaters.

Swales and drainage channels
longitudinal alignments to gently
meander reflecting natural landform
and to be of a more naturalised
appearance with maximum side slope
of 1:3.

All outlets of the surface drainage
system must incorporate energy
dissipation, erosion and sediment
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Name Chainage

Description

Comments

Category

Design Requirement
(Environmental Requirements
Checklist)

and bio-
retention
hasin

Sed basiﬁ o

conltrol,

Water discharged must comply with
water quality provisions of the
Environmental Protection (Water}
Policy 1997, as well as ANZECC
and/or locally relevant water quality
guidelines.

UxXo

No-go zone

UXO high risk area subject to
investigation and removal of
ordinances prior to works
commencing. High risk area is soft
ground In and around the creek and
drainage lines. This area is known to
be impacted by a mortar range.

Goodﬁa Creek

Flora, fauna
and ecology

Disturbance to the bed or banks of
Goodna Creek will be subject to
approvals. ‘

All outlets of the surface drainage
sysiem must incorporate energy
dissipation, erosion and sediment
control.

Incorporate a fiftration system info the
drainage design in order to minimise
pollutants entering Goodna Creek.

Stormwater Quality Management
Achieve ihe following reductions in
total pollutant load: 90% reduction in
gross pollutants; 80% reduction in
TSS; 60% reduction in Total
Phosphorous; 45% reduction in Total
Nitrogen.

Sensitive
vegetation

Flora, fauna
and ecology

Avolid disturbance to sensitive
vegetation.

Investigate potential to integrate into
existing wetland system.

C-FS750 750 Culvert

No
environmental
constraints

C-FS950 | 950 Culvert

Pan Pacific
Peace
Gardens

Public area
sensitive
receptor

Potential impacts associated with
construction will be managed during
the construction phase in accordance
with the Construction Environmental
Managemeni Plan {D2G-MPPL-V-
017).

Sensitive
vegetation

Minimise the removal of existing native
vegetation to the extent necessary
only for construction and permanent
design foofprint {clearing is subject to
a statutory approval which may detall
additional controls to be applied).
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Figure 6-1 C-SR100

Figure 6-2 C.FS620/ C16150
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Figure 6-3  C-FS950
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6.7 Urban and Landscape Design

Landscape and Urban Design treatments have taken into account the locations of transverse drainage
pines and swales. No conflicts currently exist between drainage and landscape requirements.

6.8 Community

Community requirements have been identified and summarised on the Community Requirements
Checklist included in Appendix I.

6.9 Public Utilities

The proposed longitudinai drainage has been reviewed against the existing services and proposed
service focations, Near the proposed Collingwood Drive and Smiths Road intersection, the proposed
culvert structures {C-SR100) are in conflict with the existing water supply and sewerage pipes and the
valve chambers. PUP will be relocated prior to construction so there will be no clashes with proposed
transverse drainage. At time of submission, only the horizontal alignment of PUP was available.

There are exisfing overhead electricity & Optus services, underground Telsira optic fibre mains in the
locality of the proposed culverts. The Telstra, Opius and electricity services will remain in place until such
time as the bulk earthworks are complete for the northern service road and at such time these services
will be relocated to the new service road verge area. The construction staging and design of the
proposed culverts should include consideration of the existing Telstra, Oplus and ENERGEX services
that will be in conflict with the proposed culvert at certain stages during construction. :

6.10 Queensland Rail

The drainage kne crossing QR is passing through the QR culvert and reaches the proposed culvert C-
FS950. The upstream catchment area at the QR culvert has not changed. As such, there will not be any
increase in the flow through the QR culvert and the flow in the railway channel.
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7 Durability Considerations

7.1 General

A comprehensive sampling programme and'durability assessment is currently being finalised to ensure
that the proposed design, technical and construction standards are adequate fo meet the durability
standards outlined in the SWTC and to meet the minimum design iife for the various asset types
associated with this project. A summary of the assessment for drainage asscciaied structures ai C-
SR100, C-F5620, C-FS750 and C-FS950 is detailed below:

Based on sampling underfaken in horehole and test pils adjacent to these structures the following is
noted.

For structure C-SR100 relevant sampling from boreholes IMU236B and IMU269B show pH levels in
excess of 6.9 and critical values for sulphate of 110ppm and chloride of 790ppm.

~For struclures CFS620, relevant sampling from test pits TP218C and TP220 shows pH levels in excess
of 7.6 and critical values for sulphate of 46ppm and chloride of 720ppm.

For structure CFS750, relevant sampling from test pits TP215 and TP216 show pH levels in excess of 7.4
and critical values for sulphate of 55ppm and chloride of 1400ppm.

* For structure CFS950, relevant sampling from test pits TP702 and TP216 show pH levels in excess of 8.0
and critical values for sulphate of 27ppm and chloride of 1400ppm.

The critical values from these samples show the soils to be non-aggressive and are all well below the
concentrations which are considered detrimental to concrete and reinforcing steel. These resulfs have
heen reviewed and discussed with our specialist consultant Mahaffey.

In accordance with Clause 7.6.2 of the SWTC, a minimum exposure classification of B2 is required. As
the environment is not deemed to be tidal or saline, no special measures are required and this minimum
required exposed classification is adequate for these drainage structures.

The durability design for all works is covered by a separate design durability report D2G-BASD-
DGDUKS100-R-1000. The test sample results and further discussion are included in this report.
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8 Items on HOLD

Formal review of the design lot is {o occur on all drawings included in this design package.

HOLD clouds have been used to identify those areas of the Drawings awaiting further design
development or PSTR revisions. The HOLD clouds for review are outlined in Table 8-1.

8.1 Holds Closed
Table 8-1 lists the HOLDS Closed.

Table 8-1 Summary of HOLDS Closed

HOLD No, Description Package where Hold
Cloud were Removed

HOLD 1 Longitudinal drainage (works not parl of this design submission) | RERODR201
Hold cloud released with IFC issue of Longitudinal Drainage

HOLD 3 Safely Screens on culverls C-FS620 and C-F5950 RERODR206

HOLD 7 Culvert C-SR100A-inlet structure RERODR206

HOLD 4 Francis Street / Monash Road & Brisbane Terrace Intersection, RERCGDR206
Culverl C1250 — removed from scope.

HOLD 10 Francis Street / Brisbane Road Intarsection RERQDR2M1

8.2 Holds for Review, Verification and Certification

Not applicable at this stage.

8.3 Holds Not for Verificatibn and Certification

The items listed in Table B-2 are on HOLD and are not for Verification and Certification. These HOLDS
should be considered in the integrated design and can be reviewed and commented on, but they are not
subject to the IV certification at this stage, as they do not necessarily comply with the PSTR as it currently
stands. Subsequent design submissicons will be presented to remove these HOLDS.

Table 8-2 Summary of HOLDS not for review, verification and certification

HOLD No. Description Package where Hold
Cloud will be Removed

HOLD 9 Limit of Works at Francis Street RERODR201
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Appendix A — Relevant Design Drawings (Transmittal
Number TC 342)
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Appendix B — Technical Standards and Specifications
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Version

Tick if
. Applicable
Number Description to this
Package
Project Specific Technical Specifications
PSTS01 Introduction fo Technical Standards Aug 09
PSTS02 Provision for Traffic Aug 09 []
PSTS03 Draipage, Retaining Structures and Protective Treatments Aug 09
PSTS04 General Earthworks Aug 09 <
PSTS05 Unbound Pavements Aug 09 L |
PSTS06 Reinforced Soil Walls Aug 09 [ ]
PSTS07A In Situ Stabilised Sub-grades Using Quicklime or Hydrated Lime Aug 09 []
PSTS078 In Situ Stabilised Pavements Using Cement or Cementitious Blends Aug 09 [ ]
PSTS07C In Situ Stabilised Pavemenis Using Foamed Bitumen Aug 09 [ ]
PSTSO8 Plant-Mixed Stabilised Pavements Aug 09 [l
PSTS11 Sprayed Bituminous Surfacing (Excluding Emulsions) Aug 02 £l
PSTS14 Road Furniture Aug 09 [
PSTS15 Noise Barrlers Aug 09 []
PSTS16 Landscape and Revegetation Works Aug 09
PSTS17 Bitumen Aug 09 []
PSTS18 Polymer Modified Binder Aug 09 [ ]
PSTS19 Bitumen Cutter Qil and Flux Qil Aug 08 ]
PSTS20 Cutback Bitumen Aug 09 L]
PSTS21 Bituminous Emulsion Aug 09 ]
PSTS22 Supply of Cover Aggregate Aug 09 ]
PSTS23 Supply and Delivery of Quickliime and Hydrated Lime for Road Aug 09 0
Stabilisation
PSTS24 Manufaciure of Precast Concrete Culverts Aug 09 <]
PSTS25 Manufacture of Precast Concrete Pipes Aug 08 B
PSTS26 Manufacture of Fibre Reinforced Concrete Drainage Pipes Aug 09
PSTS27 Geotextiles (Separation and Filtration) Aug 09 [N
PSTS30 Dense Graded Asphalt Pavements Aug 09 ]
PSTS31 Heavy Duty Asphalt Aug 09 E]
PSTS34 Open Graded Asphalt Surfacing Aug 09 ]
PSTS38 Pavement Drains Aug 09 [l
PSTS39 Lean Mix Sub-base for Pavemenis Aug 09 Ol
PSTS40 Concrete Base in Pavements - Jointed Un-reinforced, Jointed Aug 09
Reinforced, Concrete Reinforced and Steel Fibre Reinforced |
Pavements.
P3TS542 Supply of Wax Emulsion Curing Compound for Concrete Aug 09 L]
PSTS45 Pavement Marking Aug 09 []
PSTS45A Audio Tactile Line Marking Aug 09 [ ]
PSTS50 Specific Quality System Requirements Aug 08 L |
PSTS51 Environmental Management - Aug 09 []
PSTS57 Geotextiles for Paving Application Aug 09 { |
PSTS61 Mounting Structures for ITS Devices Aug 09 [l
PSTS62 Bridge Substruciures Aug 09 ]
PSTS63 Cast-In-Place Piles Aug 09 (]
PSTSE5 Precast Prestressed Concrete Piles Aug 09 ]
PSTS67 Bitumen Slip Layer on Piles Aug 08 L1
PSTS68 Dynamic Testing of Piles Aug 08 ]
PSTS70 Concrete Aug 09 X
PSTS71 Reinforcing Stesl Aug 09 [X]
PSTS71A Stainless Steel Reinforcing Aug 09 L
PSTS72 Manufacture of Precast Concrete Elements Aug 09
PSTS73 Manufacture of Prestressed Concrete Members and Stressing Units Aug 09 []
PSTS74 Supply and Erection of Prestressed Concrete Deck and Kerb Units Aug 09
PSTS75 Supply and Erection of Prestressed Concrete Girders Aug 09 ]
PSTS76 Supply and Erection of Steel Girders {Yet to be supplied) Aug 09 il
PSTS78 Fabrication of Structural Steetwork Aug 09 | |
PSTS79 Fabrication of Aluminium Components Aug 09 ]
PSTS80 Supply and Erection of Bridge Barrier Aug 09 ]
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Package
PSTS81 Bridge Bearings Aug 09 [ |
PSTS82 Bridge Deck Expansion Joinis Aug 09 [ ]
PSTS83 Anti-Graffili Protection Aug 09 [ ]
PSTS84 Deck Wearing Surface Aug 09 [ ]
PSTS84A Cold Milling Bridge Deck Wearing Surface Aug 09 [ ]
PSTS85A Repainting Existing Steel Bridges and New Sleel Bridges — Zinc Aug 09 n
Metal Systems
PSTS86 Preparation for Bridge Widening Aug 09 | |
PSTS88 Painting New Work Aug 09 []
PSTS89 Post Tensioned Concrete Aug 09 [ ]
PSTSg0 Modular Bridge Expansion Joints Aug 09 ||
PSTSY Ducts and Pits Aug 09 []
PSTS92 Traffic Signal and Read Lighting Footings Aug 09 []
PSTS93 Traffic Signals Aug 09 L]
PSTSg84 Road Lighting Aug 09 []
PSTSA5 Swilchboards and Cables Layer, Aug 09 []
PSTS101 Checking Subgrade, Capping Layer, Prainage Layer, Controlled Aug 09 a
Subgrade, Working Platform, Temperary Pavement, Verge
PSTS101B Temporary Pavements Aug 08 [ ]
PSTS2(H General Equipment Requirements Aug 09 [ |
PSTS202 Provision of Variable Message Signs Aug 08 [ |
PSTS203 Provision of Weigh-in-Motion System Aug 09 | |
PSTS204 Provision of Vehicle Loop Detectors Aug 09 ]
PSTS206 Provision of Variable Speed Limit and Lane Control Signs Aug 09 |
PSTS210 Provision of Mains Power Aug 09 [ ]
PSTS221 Provision of Help Telephones Aug 09 [ ]
PSTS225 Provision of Imaging Equipment Aug 09 L]
PSTS226 Provision of Telecommunications Field Cabinels Aug 09 [ ]
PSTS227 Provision of Changeable Message Signs Aug 09 (]
PSTS228 Provision of Electronic Switchboards Aug 09 (]
PSTS231 Provision of Road Weather Monitors Aug 09
PSTS232 Provision of Field Processors Aug 08 []
PSTS234 Provision of Telecommunications Cables Aug 08 ]
PSTS239 Provision of Mounting Structures for ITS Devices Aug 09 ]
PSTS245 Principal's Telecommunications Network Aug 09 [l
PSTS248 Provision of Travel Time Signs Aug 08 (1]
PSTS250 Provision of Automatic Number Plate Recognition System Aug 09 ]
PSTS251 Provision of Traffic Counter/Classifier Aug 09 []
Project Specific Supplementary Specifications
MRS 11.91 | Ducts and Pits Aug 09 O
MRS 11.92 | Traffic Signat and Road Lighting Footing Aug 09 0]
MRS 11.94 | Road Lighting Aug 09 O
MRS 11.95 | Swilchboards and Cables Aug 09 O
ITS 10 Mains Power Supply Aug 09 0
Miscellanecus Specifications
MCE-SR-002 | Requirements for Work in or about QR Property Aug 09 [l
MCE-SR-003 | Requirements for Work adjacent to Overhead Line Equipment Aug 08 i
R&Y Design of Reinforced Soil Walls ) Aug 09 ]
MDSS 987 Hot-Mixed Asphalt Pavement — Bikeway Aug 09
MCE-SR-001& | Queensland Railways - Track Clearances (Draft} Aug 09 ]
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Other Culverts
List of DMR Reference Drawings applying to this design lof.
Tick if
Drawing . Applicable
Author number Description Revision 1o this
package
DMR 881 Cane Raiiway Crossings — Asphalt Paved and Concrete Rev B 9/00 |
DMR 1033 Kerb and Channel - Kerbs, Channels and Ramped Vehicular Rev J 10!05 =
Crossing
DMR 1043 Reinforcing Steel — Standard Bar Shapes Drawing 1 of 2 and Rev M 9/06 ]
Drawing 2 of 2
DMR 1044 Reinforcing Steel — Standard Hook, Lap and Bend Details and Rev J 9/06 X
General Steel Reinforcement Information
DMR 1045 Revegetation — Treatment of Cut Batters Rev D 10/03 X
DMR 1083 Standard Date Plate - General Arrangement Rev F 1/04 ]
DMR 111 6 Subsoil Drains — Outlets and Cleanouts Rev F 9/02 4
DMR 111 7 Drainage Structures — Abutment Protection Rev G 8/02 X
DMR 1131 R C Siab Deck Culvert - 2500 Span — Construction of Foundations, Rev F 11/05 %
Aprons, Walls and Wings
DMR 1132 R C Slab Deck Culvert - 2500 Span — Construction of Reinforced Rev F 5/06 %
Concrete decks and Kerbs
DMR 1145 Standard P V. C Scupper — Details for Cast In Situ Deck Rev D 8/02 &=
DMR 1148 R C Slab Deck Culvert 2500 Span — Steel Schedule for Rev F 3/02 =
Rernforced Concrete Deck, Foundations, Aprons, Walls and Wings
DMR 1149 Traffic S:gnaIsIRoad Lighting/ITS — Ducts for Underground Rev G 1/07 [
Electracat and Communications Conduit
DMR 1170 Flood Depth Indicators - Installation Rev B 10/00 O
DMR 1172 Retaining Structures — Bridge Approach Re!newng Slab Rev H 9/06 .
DMR 1174 R C Box Culverts — Construction of End Structures H = 150 - 600 Rev F 2/04 =<
DMR 1178 Diversion of Water — Diversion of water from Roadway and Table Rev E 10/03 ]
Drains
DMR 1179 R C Slab Deck Culvert - 2500 Span - Construction of Base, Rev D 6/02 ]
Aprons, Walls and Wings
DMR 1284 R C Siab Deck Culvert - 2500 Span — Steel Schedule for Rev C 3/02 ]
Reinforced Concrete Deck, Foundations, Aprons, Walls and Wings
DMR 1290 Traffic Signals — Lamp State Coding Philips PTF Traffic Controllers Rev D 7/02 O
DMR 1291 Sign — Guide Sign — Finger Board, Geographical Feature and Street | Rev C 9/90 0
Name Signs Extrusion Detalt
DMR 1292 Sign — Roadworks Sign Support Y Stand Rev D 12/92 |
DMR 1294 Sign — Roadwork Dellneators Rev B 12/92 |
DMR 1295 Sign - Frngerboard Geographlcal Feature and Street Name Slgns Rev c 9.’90 [
and Bracket DEIalls
DMR 1301 Sign - Roadworks Sign Details and Assembly of Crossbars and Rev D 12/92 [
Supports
DMR 1303 R C Box Culverts & Slab Link Box Culverts ~ Construction of Rev F 4/06 <
Reinforced Concrete Wingwalls and Headwalls
DMR 1304 Pipe Cuiverts - Construction of Relnforced Concrete Wingwalls and Rev F 11/05 5
Aprons for Pipe Diameter up to 2400 o
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Tick if
Drawing . e Applicable
Author number Description Revision o this
package
DMR 1305 Ends to Pipe Culverts — General Arrangement and Insiallation of Rev C 9/96
; >
Wingwalls, Headwalls and Aprons
DMR 1306 Ends to Pipe Culverts - Construction of Unreinforced Wingwalls, Rev C 9/97 =
Headwalls and Aprons
DMR 1307 Access Chamber — Details 1050 to 2100 Dia. Rev B 3/07
DMR 1308 Access Chamber — Roof Slabs 1050 to 2100 Dia. Rev B 3/07
DMR 1309 Concrete Gully — Field Inlet Type 1 Rev A 8/99
DMR 1310 Concrete Gully — Field Inlet Type 2 Rev A 8/99
DMR 1311 Concrete Gully — Roadway Type Channel Lip in Line Rav B 1/04
DMR 1312 Concrete Gully - Roadway Type Kerb in Line Rev B 1/04
DMR 1313 Concrete Gully — Precast Lintet Details Rev A 5/99
DMR 1314 Traffic Signals/Road Lighting — Pit — Drainage Details Rev D 2/00 O
DMR 1315 Road Lighting Pole — Lighting Design parameters Rev F 2/100 [l
DMR 1316 R C Box Culverts & Stab Link Box Culverts — General Arrangement Rev H 5/06 =
and installation of Precast Units
DMR 1317 R C Box Culverts & Slab Link Box Culverts — Construction of Bases Rev H 3/07 5
with Nibs and Aprons
DMR 1318 R C Box Culverts & Slab Link Box Culverts — Construction of Bases Rev G 3/07 5
with Recesses and Aprons
DMR 1319 R C Box Culverts & Slab Link Box Culverts — Construction of Rev | 5/06 5
Unreinforced Wingwalls and RC Headwalls H = 760 — 2400 )
DMR 1320 R C Box Culverts & Slab Link Box Culverts — Crown Unit Holding Rev B 10/96 X
Down Anchaors
DMR 1321 Concrete Gully — Precast Concrete Side Inlet Gilley with Precast Rev D 10/99 ¢
Shaft
DMR 1322 Concrete Gully — Precast Concrete Side Inlet Gllley with Cast In Situ | Rev D 5/09 I
Pit =
DMR 1323 Road Lighting Pole — Luminaire Terminal Panel for Fixed Base Rev F 7/97 ]
Poles and Bridge Balusirade
DMR 1327 Traffic Signals/Road Lighting — Mains Connection Rev D 5/99 O
DMR 1328 Road Lighting Pole — Anchor Cage fabrication Details Rev H 9/03 [l
DMR 1329 Road Lighting Pole and Pit - Typical Physical Arrangement RevF 1/04 U
DMR 1330 Underbndge Road Lighting Bracket — General Arrangement Rev D 1/04 O
DMR 1331 Wall Mounted Road Lighting Bracket - 1500mm Fabncatlon Detail | Rev D 1/04 |
DMR 1332 Road Lighting Switchboard Pole Mounted Typlcal Layout Circuit Rev E 1/07 0
Diagram and Parts List Men System
DMR 1333 Traffic Signals/Road Lighting — Minimum Clearance Overhead Rev E 11/06 ]
Electric Lines from Ground and Structures
DMR 1334 Pedestrian Crossing Lighting — GEC Solarflood Flood Light Rev C 1/04 ]
Installation and Aiming
DMR 1335 Pedestrian Crossing Lighting — Floodlight Mounting Bracket for Use Rev C 1/04 ]
with a Street Light Luminaire
DMR 1336 Pedestrian Crossing Lighting — Floodlight Mounting Bracket Rev E 8/99 O
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Drawing . . Applicable
Author number Description Revision to this
package
DMR 1351 Road Furniture — Motor Grid Rev D 2/04 O
DMR 1352 Road Furniture —~ Motor Grid with Vermin & Road Fencing Rev C 2/04 O
DMR 1353 Road Furniture — Vermin & Dog Fencing at Motor Grid ev B 8/99 O
DMR 1353 Road Furmture Verman & Dog Fencing at Motor Grid Rev B 8/99 a
DMR 1354 Standard Bloyole Safe Fitting to Existing Motor Grid Rev c 9/99 O
DMR 1356 Road Edge guide Posts - Timber and Tubular Steel Post and Rev D 1/02 ]
installation Detalis ‘
DMR 1358 Maintenance Marker Posts - Post and mstallatlon Details Rev A 9/92 ]
DMR 1358 Culverts — Installation, Bedding and Fllllnngackfalllng Against/Over Rev E 10/03 X
Culverts
DMR 1363 Traffic Sign — Multiple traffic Sign Support Rev F 7/02 |
DMR 1364 Traffic 8ignh — Connection Strap and Erection Cleat Details Rev C 7/02 O
" DMR 4365 | Traffic Sign - Traffic Sign Support Breakaway Post details (two or Rev D 9/95 ]
more supports)
DMR 1366 Traffic Sign ~ Traffic Sign Support Detail Truss Type Breakaway Rev F 9/95 |
DMR 1367 | Traffic Sign - Traffic Sign Support Detail Truss Type Breakaway Rev E 7/02 t] o
Bracing Details -
DMR 1368 Traffic Sign ~ Single Traffic Slgn Support Rev C 7/02 O
DMR 1369 Traffi ic Slgn Details of Sign Stiffening Extrusion Rev A 7/02 ]
DMR 1370 Road L|ght|ng Pole General Arrangements Rev C 7197 (|
DMR 1371 Road Lighting Pole leed Base RevC 7!97 O
DMR 1372 Road Lighting Pole — Slip Base Rev C 7/97 O
DMR 1373 Road Lighting Pole — Fixed base in Concrete Median Barrier Rev C 7/97 O
DMR 1374 Road Lighting Pole — Impact Absorhent Rev C 7/97 O
DMR 1375 Road Lighting Pole — High Mast Rev C 7/97 Ol
DMR 4376 | Road Lighting Pole — Fixed Base with Pedestrian Crossing Rev G 7/97 =
Floodlight _
DMR 1377 Road Lighting Pole — Joint Use Traffic Signal and Road Lighting Rev C 7/97 ]
Pole
- DMR 1378 Road Lighting Pole — Combination Traffic Signals Mast Arm and Rev C 7/97 [
Road Lighiing Pole —
DMR 1379 Road Lighting Pole - Pole Mounted Road Lighting Luminaire Rev C 7/97 O
"DMR | 1380 | Road Lighting Pole - Slip base Pole Installation Details for no Rev D 2/04 B
Crossfall 1
DMR 1381 Road Lighting Pole — Slip base Pole Installation Details for Rev D 2/04 0
Crossfalls Not Exceeding 1:6 R
DMR 1382 Road Lighting Pole — Slip base Pole Installation Details for Rev D 2/04 N
Crossfalls of Between 1:6 and 1:3
DMR 1388 Road Lighting Pole — Slip Base Pole Remedial Ramping treatment Rev D 2/04 O
" DMR | 138g | Road Lighting Pole — Slip base Pole Male/Female Connectors Rev C 3/04 B
Installation Details ‘
DMR 1390 Road Lighting Pole — Fixed Base Pole Aerial Connection Wiring Rev B 7/07 [
U ... Details
DMR 1392 Road Lighting Pole — Fixed Base Pole Instaliation Details for Rev D 2/04 [
Crossfalls Up to 1:2
DMR 1393 Road Lighting Pole ~ Fixed Base Pole Installation Detalls for Rev D 2/04 ]
Crossfalls Up to 1.2
DMR 1394 Road Lighting Pole — Impact Absorbent Pole Installation Details for Rev D 2/04 O
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e Crossfalls Up to 1:3
DMR 1395 Road Lighting Pole - Fixed Base in Concrete Median Barrier Rev D 3/04 B
Installation Details 3
DMR 1396 Road Lighting Pole — Joint Use Traffic Signal and Road Lighting Rev F 10/06 B
Pole Installation Details B o
DMR 1397 Road Lighting Pole — Impact Absorbent Pole Internal Cabling Rev E 1/04 B
tnstallation Petails .
DMR 1398 Road Lighting Pole — Impact Absorbent Pole Wiring Details Rev D 5/99 O
DMR 1399 Road Lighting Pole - Fixed Base Pole Wiring Details Rev D 5/99 O
DMR 1400 Road Lighting Pole — Slip Base Pole Wiring Details Rev C 7/97 d
" DMR 1401 | Road Lighting Pote — Fixed Base Pole Single Phase Junction Box | Rey B 7/97 5
Wiring Details No Protection .
DMR 1402 Road Lighting Pole — Slip Base Pole and Impact Absorbent Pole Rav C 7/97 0
Single Phase Junction Box Wiring Details Fuse-Switch protection | — +  — 3
DMR 1403 Traffic Signals — Mast Arm Footing Installation Details Rev F 10/06 ]
DMR 1404 Traffic Signals — Mast Arm Anchor Cage fabrication Details Rev E 9/02 O
DMR 1408 Pedestrian Crossing Lighting — GEC Sentry PX Flood Light Rev B 1/04 ]
Installation And Aiming
DMR 1407 | Road Lighting Pole — Traffic Signai Terminal Panet for Joint Use Rev C 2/07 E
| Poles
"DMR | 1408 | Road Lighting Pole — Traffic Signal Terminal Panel for Joint Use Rev C 7/03 0
) Poles Wiring Delails
DMR 1409 Road Lighting Pole — Luminaire Headframes Wiring Details for Rev C 1/04 ]
o Fixed Base Poles
DMR 1410 Road Lighting Pole — Luminaire Headframes Wiring Details for Slip Rev B 1/04 ]
Base and impact Absorbent Poles )
DMR 1411 Traffic Signals — Mast Arm Terminal Panel Road Lighting Junction Rev B 7/97 0
Box (Type B)
DMR 1412 Traffic Signals — Road Lighting Junction Box (Type B) Wiring Rev C 5/99 B
Details .
DMR 1413 Traffic Signals — Terminal Panel Traffic Signal Junction Box (Type Rev D 1/07 B
A) e
DMR 1414 Traffic Signals — Traffic Signal Junction Box (Type A) Wiring Details Rev D 2/07 4
DMR | 1415 | Traffic Signals/Road Lighting — Circular Cable Joining Pit600 Rev B 3/04 O]
O S Diameter
DMR 1416 Traffic Signals/Road Lighting — Collar for 600 Diameter Circular Rev B 11/03 ]
777777777 | Cable Joining Pit o
DMR 1417 Traffic Signals/Road Lighting — Coltar for 600 Diameter Circuiar Rev B 11/03 ]
| Cable Joining Pit Drawing 1 of 2 and Drawing 2 of 2 o
DMR 1418 Traffic Signals/Road Lighting — Cable Junction Box Supporting Rev B 12/03 B
Strap e
DMR 1420 Traffic Signals — Traffic Signals Components Rev C 5/99 O
DMR 1421 Traffic Signals — Traffic Signals Post Footing Installation Details Rev D 11/06 |
DMR 1422 Traffic Signals — Ragbolt Sub-Assembly Fabrication Details Rev D 6/02 ]
DMR 1423 Traffic Signals — Controller Base Installation Details Rev D 8/02 U
DMR 1424 Traffic Signals — Detector Loops Installation Details in Asphalt Rev D 11/06 ]
o Pavement
DMR 1425 Traffic Signals — Detector Loops Placement Details Rev D 7/016 U
DMR 1426 Traffic Signals — Standard Loop Configurations Rev B 7/97 'l
DMR 1427 Traffic Signals — ‘U Series Mast Arm Installation Details Rev C 5/99 O
DMR 1428 Traffic Signals — Base Mounted Signals Post installation Details Rev C 5/99 ]
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package
DMR 1429 Road Lighting Pole — Slip Base Pole Installation Details for Rev B 2/04 0
Crossfalls of Between 1:6 and 1:3 Using Concrete Step Thread
DMR 1430 Road Lighting Switchhoard Pillar Mounted — Typical Layout Circu:t Rev C 1/07
Dlagram and Parts Lrst Men System
DMR 1431 Road Ltght:ng Pote Frxed Base Pole Loop InfLoop Out Wiring Rev A 7/97 [
Detatls
DMR 1432 Road L|ght|ng Pole — Fixed Base Pole Three Phase Junction Box Rev A 7197 ]
Wiring Details No Protection
DMR 1433 Road Lighting Pole — Slip Base Pole and impact Absorbent Pole Rev A 7/97 [
Three Phase Junction Box Wiring Details Fuse - Switch Protection
DMR 1434 Traffic Signais/Read Lighting — Cable Guard Manufacturing Details Rev A 5/99 O
DMR 1436 Traffic Signals — Symbols Rev C 5/06 O
DMR 1437 Traffic Signals — Hinged Base Plate for Traffc S:gnal Post Rev B 5/99 O
Fabncatron Detarls
DMR 1438 Traffrc Slgnats Hlnged Base Ptate for Traffic Signal Post Rev B 5/89 O
tnstailatlon Detalls
DMR 1439 Trafﬁc S:gnals Lantern Desrgnatsons Functions and Aiming Rev C 11/06 J
DMR 1440 Traffic Signals/Road Lighting — Pit-Concrete Surround Rev B 1/00 O
DMR 1441 Access Chamber - Step Irons Rev A 5/39
DMR 1442 Concrete Gullles - Roadway Type at Concrete Barriers Rev A 5/99 B4
DMR 1443 Concrete Gully -- Roadway Type Precast Inlet Units on Grade Rev A 5/99
DMR 1444 Concrete Guily — Roadway Type Precast Inlet Units in Sag Rev A 5/99 &
DMR 1445 Concrete Gully — Roadway Type for Type 28 Channel Rev A 6/02 &
DMR 1446 Kerb ramp — Ramped Pedestrian Crossing Rev A 10/00 |
DMR 1447 Median and Island Crossings — Ramped and Cut Through Rev A 10/00 m
Pedestrian Crossings
DMR 1448 Road Furniture — Motor Grid (RHS Rails) Rev D 7/06 J
DMR 1449 Road Furniture —~ Motor Grid (RHS Rails} with Viermin & Dog Rev C 2/04 n
Fencing
DMR 1450 Traffic Sign — Traffic Sign Support Timber Posts Rev B 9/95 [l
DMR 1451 Traffic Sign — Timber Support Detans Rev D 8/95 O
DMR 1459 Concrete Guily — Roadway Type Channel L|p in Line Anti-Ponding Rev A 6/02
in Sag
DMR 1460 Type F Concrete Barrier — Extruded Median Barsrier — Barrier, Rev E 3/04 0
Reinforcing and Expansion Joint Detaifs
DMR 1461 Type F Concrete Barrier — Extruded Median Barrier — Details of Rev D 3/04 [
Road Lighting Pole Cover Plates
DMR 1462 Type F Concrete Barrier — Transition between Median Barrier and Rev E 3/04 [
. W Beam Guardrail
DMR 1463 Type F Concrete Barrier — Reinforcing Details for Median Barrier Rev C 7/02 |
] Terminal with Lighting
DMR 1464 Type F Concrete Barrier — Reinforcing Details for Median Barrier Rev B 1/00 |
. | Terminal without Lighting '
DMR 1465 Type F Concrete Barrier — Fabrication Details for W Beam Guardrail | Rey B 12/99 ]
_________ Connection Brackets o -
DMR 1466 Concrete Barriers — Delineator Bracket Detarls Rev C 7/02 ]
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DMR 1467 Concrete Barrier/Bridge Parapet — Cast-In Anchor Assembly for W Rev C 3/02 (]
and Thrie Beam Guardrail Connection
DMR 1468 Single Slope Concrete Barrier - Extruded Median Barrier — Barrier, Rev D 3/04 0
Reinforcing and Expansion Joint Detaits
DMR 1469 Single Slope Concrete Barrier —~ Extruded Median Barrier - Details Rev C 3/04 ]
of Road Lighting Pole Cover Plates
DMR 1470 Single Slope Concrete Barrier — Transition between Median Barrier Rev D 3/04 O
and Thrie Beam Guardrail
DMR 1471 Single Slope Concrete Barrier — Reinforcing Details for Median Rev B 2/02 O]
Barrier Terminal with Lighting
" DMR 1472 Single Slope Concrete Basrier — Reinforcing Details for Median Rev B 2/02 0
o Barrier Terminal without Lighting
DMR 1473 Single Slope Concrete Barrier — Precast Concrete Barrier Rev C 8/02 ]
DMR 1474 Steel Beam Guardrail — Installation and Set out Rev E 6/06 O
DMR 1475 Steel Beam Guardrail - Installation on Bridge and Barrier Rev D 11/01 ]
Approaches
DMR 1476 Steel Beam Guardrafl — Terminal Components Rev E 8/06 g
DMR 1477 Steel Beam Guardrail — Posts and Block outs, Soil and Bearing Rev E 4/06 ]
Plates, Slip Base Plale
DMR 1478 Steel Beam Guardrail — W Beam Anchor Bracket Delineation Unit Rev D 3/04 O]
Post on Base Plate Abraham Blockout
DMR 1479 Steel Beam Guardrail — Bolts, nuts, Screws and Washers Cable Rev C 12/01 O]
Assembly with Fasteners
DMR 1480 Steel Beam Guardrail - fabrication Details for W Beam Rails and Rev B 1/04 O]
Raii Components
DMR 1481 Steel Bearn Guardraif — fabrication Details for Thrie Beam Rails and Rev B 1/04 ]
Rail Componenis ‘
DMR 1482 Steel Beam Guardrail — W Beam and Thrie Beam Assemblies Rev B 7/02 O
DMR 1483 Steel Beam Guardrail — Thrie Beamn Layouts Rev B 4/01 O
DMR 1484 Steel Beam Guardrail ~ Batter Slope Terminals {1 on 1 and Rev A 8/02 ]
Steeper)
DMR 1485 Steel Beam Guardrail ~ Reinforcing Details for Concrete Terminal Rev A 2/(2 ]
Block
DMR 41486 | Single Slope Concrete Barrier ~- Concrete Terminal with Thrie Beam | Rgy A 6/02 0
—eodow .| Guardrail Connection General Details
DMR 1487 Single Slope Concrete Barrier — Concrete Terminal with Thrie Beam | Rgy A 2/02 0
_________________________ | Guardrail Connection Reinforcement Details
DMR 1488 Steel Beam Guardrail - Thrie Beam Bulinose installation and Setout | Rev A 10/03 O
DMR 1489 Steel Beam Guardraif — Thrie beam Bullnose Components Rev A 3/04 ]
DMR 1490 Steel Beam Guardrail - installation and Setout Fooling Delails Rev A 12/06 O
DMR 1491 Steel Beam Guardrail - Standard Guardrail Attachments to Rev A 1/07 0
Culverts, Fabrication and Assembly Details
DMR 1403 Steel Beam Guardrail - W Beam Connections for Concrete End Rev B 6/02 O
Posts
DMR 1494 Steel Beam Guardrail - Thrie Beam Connections for Concrete End Rev B 6/02 ]
Posts
DMR 1495 Wire Rope Barrier — Transilion Between Steel Beam Guardrail and Rev A 8/02 ]
Brifen Wire Rope Barrier on One Way Road
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Tick if
Drawing . Applicable
Author number Description Revision to this
package
DMR 1496 Wire Rope Barrier — Transition Between Steel Beam Guardrail and Rev A 802 0
Flexfence Wire Rope Barrier on One Way Road
DMR 1497 Wire Rope Barrier — Transition Between Concrete Barrier and Rev A 8/02 m
_ Brifen/Fiexfence Wire Rope Barrier on One Way Road
DMR 1500 Bridges — Octégonal PSC Pile Rev B 9/03 O
DMR 1508 Bridge Barriers — Steel Bridge Traffic Rail Intermediate Post and Rev D 3/07 ]
Rails
DMR 1509 Bridge Barriers — Steel Bridge Traffic Rail End Post W Beam Rev C 3/07 0
Connection
DMR 1510 Bridge Barriers — Steel Bridge Traffic Rail End Post Thrie Beam Rev C 3/07 0
Connection
DMR 1511 Bridge Barriers — Bridge Safety Rail Rev B 9/03 O
DMR 1512 Bridge Barriers — Bridge Balustrade Rev A 9/03 O
DMR 1600 Fencing — Rural Fence and Gates Timber Posls and Stays Rev A 12/00 (Il
DMR 1601 Fencing — Rural Fence and Gates CHS Posts and Stays Rev B 7/03 (Il
DMR 1602 Fencing — Chainwire Fence and Gates Rev B 6/02 |
DMR 1603 Fencing — Koala Proof Fence and Gate Rev A 6/02 O
DMR 1604 Fencing - Galvanized Welded Mesh Fencing Rev A 6/02 O
DMR 1608 Noise Barriers — Structural Detail Universal Beam Posts Concrete Rev A 4/04 0
Panels Steel Panels
DMR 1700 Traffic Signals — VID Detector Loops Installation Details Rev A 10/06 O
DMR 1701 Traffic Signals — Detector Loops Details Counting Loops and Dicde Rev A 1/07 ]
Connection
" DMR | 1702 Traffic Signals ~ Detector Loops Motorways and Ramp Placement, Rev A 1/07 O
- and Installation Details
DMR 1703 Traffic Signals —~ Red Light Camera Cable and Loop Detalls Rev A 1/07 O
DMR 1704 Traffic Signals — Red Light Camera Wiring Details Rev A 1/07 [l
DMR 1707 Road Lighting Pole — Fixed Base Poles Mounted on Bridges Wiring Rev A 3/07 ]
Details
DMR 1519 Pre-cast Units -- Design assumptions for standard deck and kerb Rev A 03/08 0
units
arR 2567 7 o Passed
Track Formation 29.6.04 O
ICC SR.02 Typical Cross Sections — Residential Sireets Rev C [l
icCC SR.03 Typical Cross Sections — Industrial Streets Rev C O
ICC SR.04 Typical Cross Sections — Sub-Arterial and Arterial Roads with Kerbs Rev C ]
and Channel
ICC SR.05 Typical Cross Sections ~ Sub-Arterial and Arterial Roads without Rev C 0
Kerbs and Channel
ICC SR.06 Standard Verge and Access Profiles — Access Streets, Collecfor Rev B 0
Streets and Industrial Streels
ICC SR.07 Standard Verge Profiles — Trunk Collector Streets, Sub-Arterial and Rev B 0
Arterial Roads with Kerb and Channel
ICC SR.08 Standard Verge Profiles — Sub-Arterial and Arterial Roads without Rev A N
Kerb and Channel
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Cther Culverts
Tick if
Author ?1[13.:};:? Description Revision Aptglitta?;)le
package
ICC SR.09 Typical Cross Sections ~ Rural Roads RevB O
ICC SR.10 Standard Verge Profiles — Rural Roads Rev B |
IcC SRA1 fﬁt:gigirgrﬁje{gvzﬁ(i Channel Profiles Including Edge Restraints, Rev C ]
Ice SR12 ?:ggs‘c?rd Residential Driveway — Driveway Invert and Slab or RevB ]
----- 1CC SRA13 itcaclécézrd Commercial Driveway Invert and élé-b Type A m_'F\;;o Way RevA o E] -
Icc SR14 _iiilizrd Cgrnmercial Driveway Invert and Slab Type B - Two Way Rev A ]
ICC SR.15 Standard Invert Crossing for Areas without Kerb and Channel Rev A |
IcC SR16 Standard Rur.é‘lu Road- Dn‘;eway Pipﬂewérossing ] Rev A |
iIcC SRA7 Standard Kerb and Channe| Roofwater Drainage Connections Rev B O
Icc SR.18 ! Standard Kerb Ramp Rev C O
ICC SR.19 Standard Concrele Sirip Pathways Rev C O
ICC .wéR.ZO ”“Subsurface Drair;;ét; N S Rev B
ICC SR.21 Subsurface Drainage Flushing Points RevB ‘
ICC SR.22 ilt:grl:?n g;iiisties in Subdivisions — Typical Service Corridors and Rev C ]
Pubiic Utilities In Subdivisions — Typicat Service Conduit Sections RevC O )
Standard Brass [ndicator Disc for Service Crossings Rev A O
“ Typ: - _-m'mgle Post fraffic Sign B Rev B O
| standard Street Name Sign RevB O
Typical Concrete Threshold Treatment RevB ] o
Standard Roundabout Details RevB O
Overland FlowPath | Rev A O
Stone Work at Floodways — Rural Roads Rev A O .
Weld Mesh Fencing and Controf Fence Rev B O
Tubular Steel Fence with and wﬂhout Chaln ere ” Rev B o .“[:]
Chain Wire Security Feﬁcing Rav A |
Log Barrier Fencing Rev A O
Fencing — Locking Rail Rev A O
4 & 6 Strand Barbed Wire Fence Rev A O )
Instaflation of Field Gate and Posts Rev A |
Typical Bus Bay indent R Re;r Ad O
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Other Culverls
List of Reference Documents applying to this design lot.
Number Description Revision
Queensland Urban Drainage Manual 2nd Ed 2007
Road Drainage Design Manual June 2002
Australian Rainfall and Runoff 2001.
D2G-BASD-DGRODR101-R-1000 Design Crileria Report 1
D2G-DP-SM-R-001 Safety in Design CHAIR 1Report 1
D2G-BASD-DGFHKS100-R-1000 Regional flood model 1
D2G-BASD-REFHKS100-R-1000 Goodna Creek local flood model 1
DGGOKS100 . - Geotechnical Investigation Plans 1
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Final Design Report
Transverse Drainage - Zone 2
Other Culverts

Appendix F — Independent Verification Comments and
Closeout

D2G-BASD-RERODR206-R-1000 Page F-74




Page 1 of 1

From;
Sent:  Friday, May 21, 2010 3:36 PM
To:

SubJect: RERODR206: Transverse Drainage Other Cuiverts - Zone 2 (Draft IFC-hold removal)

|!e above package has been discussed with the designer today and we have been made aware of the
following changes:
1. Culvert C81250 {north Brisbane Terrace) has been removed from the scope of works due to the
finalisation of the limit of works,
2. The removal of aforementioned culvert has no impact on existing culverts.
3. No other changes have been made since IFC.
Based on these information we don't have any further comments on this package.
Note: The verification is to the current SWTC Version F - December 2009,

Kind Regards
!epug ies;gn Verification Manager

Ipswich Motorway Upgrade D2G
Hyder Consulting Pty Ltd
199 Grey St South Brisbane QLD 4101 Australia

Iting.com
International advisory and design consultancy

Please consider the environment - do you really need to print this emait?

LEEEe b iyt e e b e R R Lt e Y T PR S TR ISRt

This message contalns Information which I8 confldential and may also be privileged. It is for the exclusive use of the intended racipient(s).
if'you are not the Intended recipient(s) please note that any form of distribution, copying or use of this communication or the Information in
it is strictly prohibited and may be unfawiful,

It youkhave received this communlcation in ercor please rsturn it 1o the sender and then defele the email end destroy any coples of it.
Thank you.

Hyder Consulting cannot guarantee that this message or any attachment Is virus-fres or has not been intercepted or changed.

Any oplnlons or other Information In this message that do not relate to the officiel business of the Company are naither given nor
endorsed by il.

AR AR AR AR AR R AR AR KA E AR R R AR AR AR AR R AN RSP RN AR bd kb dakd
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Final Dasign Report
Transverse Drainage - Zone 2
Other Culverts

Appendix G — DMR Comments and Closeout

D2G-BASD-RERODR206-R-1000 Page G-75




Page 1 of 2

Sent: Thursday, May 20, 2010 4:33 PM

To:

Ce:

Subject: FW: DIFC No Comments - Various packages

Follow Up Flag: Follow up
Flag Status: Red

FYl

OriginAlliance

Connecting Dinmore to Goodna

Chalk Street, Redbank Q 4301
PO BOX 505, Booval Business Centra Q 4304

Safe Work, Safe Travel, Safcly Home

‘0’ Think before you print, embrace the green office +

CANTIS AR AN R AR R R A N RN A AR R AT AR AR R NAR R IR NA AN R AN i A p e bRt R h AR a bk

WARNING: This e-mail (including any attachments) may contain legally privileged, confidentiaf or private information and may be protected by
copyright. You may only use it if you are the parson(s) it was Intended te be sent to and if you use it in an aulhorlsed way. No one is aliowed to
use, raview, alter, transmit, disclose, distribute, print or copy this e-mall without appropriate authority.

If this e-mail was not Intended for you and was sent lo you by mistake, please telaphone or s-mall me Immediately, destroy any hardcoples of this
e-mall and delete it and eny coples of it from your computer system, Any right which the sender mey have under copyright law, and any legal
privilege and confidenliality attached to this e-mall is not waivad or destroyed by tha! mistaks,

it Is your responsibility {o ensure that this e-mall does not contaln and is not affecfed by computer vlruses)', defects or inledference by third partles or
repllcailon preblems (Including Incompatibility with your computer system).

Opinions contained In this s-mail do not necessarily reflect the opinions of the Queensiand Deparlment of Maln Roads, Queensland Transpor or
Maritime Safoly Quaensland, or endoreed organisations utilising the same Infrastruclure.

L Ty T N Y N T LA L I LT

Subject: DIFC No Comments - Varlous packages

<

Please be advised TMR have not reviewed and/or have no comments on the following DIFC

5/21/2010




Page 2 of 2

packages:

GOSTBR142

RIRORF300

DIRORF400

DISTRW042

DGPUKS100

RISTRWO037

RIRORF303 ’
RERODR206

Kind regards,

Project Officer | Project Delivery - MR Projects
Major Infrastructure Projects Division | Department of Transport and Main Roads

Fioor 1 | Redbank Origin Alliance Project Office | Lot 1 Chalk Street | Redbank Qld 4301

p X

P:

E:

W: www.tmr.qld.gov.au

Tomorrow's Queensland: strong, green, smart, healthy and fair — www.towardQ2.qld.gov.au

ﬁ| Please consider the environment before printing this email

FESI AR RALAARANRNCAAL AP RA IR RAR IS ABRORARCEA RN TR S O bR IR R R AR PN E bR E

WARNING: This emall {including any attachmenis) may contaln fegafly
privileged, confidentlel or private informatlon and may be protected by
copyright. You may only use it if you are the person(s) it was inlended
to be sent o and if you use it In an aulnorised way. No one is

gliowed {o use, review, aller, iransmit, disclose, distribute, print

or copy this email without appropriate authority.

If this email was not Intended for you and was sent [o you by mistake,
please telephone or email me Immediately, destroy any hardcopies of
this email and delete it and any copiss of it {rom your computer
system. Any right which the sender may have under copyright law, and
any legal privilege and confidentiality attached to this emall Is not
waived or deslroyed by that mistake.

It is your responsibilily to énsure that this email does nef centain
and is not affected by computer viruses, defects or interference by
third parties or raplication problams (including incompatibility with
your computer system),

Qpinions contained in this emali do not necessarily reflect the
opinions of the Dapartment of Transpord and Main Roads,

Maritime Safety Quesnsland or endorsed organisations utilising

the same infrestructure,

ShAdiantiansnatdaddasdvidrrdandadaniadddonaiiindbindaddossnnannaninsonn

5/21/2010




Page 1 of 4

Sent Monday, September 27, 2010 5:26 PM

To:

Cc:

Subject: FW. Draft IFC - RERODR?208 - Design Change

importance: High
Attachments: pic30382.gif

No DTMR comments on this package. We need fo obtain closure to Hyder comments then we can issue as
IFC. :

Regards

“rea esign Manager (East)

P

F
E

Chalk Street, Redbank, Qid, 4301
P.O. Box 505, Booval Business Centre, Qld, 4304
Safo Work, Safe Travel, Safely Home

Subject: Re: Draft IFC - RERODR206 - Design Change
Importance: High

Please be advised TMR have no comment on this package.

Kind regards,

Project Officer | Project Delivery - MR Projects
Major Infrastructure Projects Division | Departiment of Transport and Main Roads

Fioor 1 | Redbank Qrigin Alliance Project Office | Lot 1 Chalk Street | Redbank Qld 4301

p :

P:

E

W, www.tmr.gld.gov.au ,
Tomorrow's Queensland: strong, green, smart, healthy and fair - www.towardQ2.qld.gov.au

9/28/2010




Ipswich Motorway Upgrade — Dinmore to Goodna

Design Management Plan | Qﬂgﬁ I'EAmaﬂﬁe

Connecting Diomare to Goodna
MAIN ROADS COMMENT & RESPONSE FORM
Thig form is used for Checks and Reviews. It is NOT used for Intemal Verification
Design . Design . X Review . .
Lot No. GEN:MR-MR#260 Zone |2 Stage Detaited Design Level: Overall Compliance with PAA and SWTC

Description: | Detailed Design Report, Transverse Dranage — Zone 2, Other Culverts - Nimal

o Notes by Reviewer Notes by Designer in response Close out

[¥)

£ Document No. .
o 2 (list specific Issues or observations (:':ateg-ory Designer’s response Reviewer
22 . A . . . {Major/minor . Acceptance
@ 3 o drawing or page (list adequate details to enable review) . {ensure adequate details to enable acceptance) .
Ny =z number) observation) {initial)

1. D2G-BASED- Section 4.2.7 Upgrade Culvert C-FS950 Minor ICC has agreed to the complete culvert design

RERODR206-R- | Agreement with ICC needs at this location at this location
1000
15/12/2609

2. B

3.

4.

5.
Categorios: Major Issues: Develop Design Further — corection mandatory before completion of Stage (Close-out required)

Minor lasues: Correct and Close-out ~ corection mandatory befere completion of Stage E
Observations: are noted and work should be revised 16 Qé @%

CATEMPnelesCCSS0AMRH260 Comments Retumed - RERODR206.doc Revislon 01:

Date: 01/112/08




Ipswich Motorway Upgrade — Dinmore to Goodna
Design Management Plan

MAIN ROADS COMMENT & RESPONSE FORM

This form is used for Checks and Reviews, tis NOT ysed for Internal Verification

Design D2G-BASD- Design o J Review - ;
Lot No. RERODR206-R-1000 Zone | 2 Stage 85% | Level: Cwverall Compliance with PAA and SWTC
Description: | Detailed Design Report —~ Transverse Drainage — Zone 2 - Other Culveris_DCW
& Notes by Reviewer Notes by Designer in response Close out
L]
= Document No. .
e g (list specific [ssues or observations (Ma?:;er:iirgr Designer's response A':g::: :; e
E = 2 dra\:zg lg;r;);age (list adequate details to enable review) observation} (ensure adequate details to enable acceptance) (initial)
1. 02G-MP13-F- Page 1. Zones should be Zone 2’ not ‘Zone 3’ Typing error. Corrected it 100% design report.
4080 Designers
correspondence
2. DER Page 51 Clause 6.2.1. ‘pproposed’ to be changed 1o Typing error. Corrected in 108% design report.
‘proposed’.
3. Org 1029 1. Concerned that 2 x 750 dia pipes inlet 1. The drainage lines of concern have been
at structure 11/212A yet outlet is only 1 revised and there is one pie into and out of the
x 750 dia gully, this will be updated in future longitudinal
design submissions. As this comment is not
2 Confirm that inlet pipes from structures applicabie to this design lot. )
172120 and 1/212E do not demand
larger outlet pipe at structure 15/212A. 2. The lines 212D and 212E and 212A have
been hydraulically modelled an are correct,
please refer to the latest longitudinal design
submission for information as this comment is
not applicable to this design ot
4. Drg 8142 Layout of Expected Lavels of Mine Workings. This drawing was attached in AppendixCasa
Viore details and/or {itles required on inset reference drawing to indicate that culvert C-
drawing following Drg 0142. SR100 s not affected by the Mine Workings.
Refer to Report D2G-BASD-DGMSIR102-R-1001
for further details,
5. | Appendix L - XP- | 1in 20 year ARI Ultimate Scenario SWNIM Revised in the fizal (100%) report. The max.
SWMM Outputs Resuits. Maximum velocily at catchment p velocity in p C16500F1 is 3.06ny/s in the base
C165Q0F1 s 8.74 m/s which has increased model and 2.52 m/s in the ultimate modef. The
from base scenario velocity of 5.26 mis. max. velocity in pC16500C1 is 3.83m/s in the
; Ultimate velocity appears very excessive. base model and 2.68 m/s in the ultimate model.
Explanation required for increase. Have noted

PV10-DESIGN MANAGEMENTVIC Ol-Submission ConmolDOWCs To BsuMRERODRIOE -~ Transverse Dmzmge - Clher Culvens - FCWDm@L IFCIRepont Parts\dppende: G - DMR
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Motes by Reviewer

© Notes by Deslgner in response Clcse out
o
= { DocumentNo. ‘ i
@ . . - ; . Reviewer
@ L (Iist speciiic Issues or observations C_:ateg‘ory Designer's response
232 . . . - . (Major/minor - b Acceptance
@ g drawing or page {list adequate details to enable review) observation) {ensure adeguate details to enabie acceptance) (initiaf)
- number)
that others such as pC16506C1 have also
increased from base scenario. Concerned with
scouring with extreme velocities.
Categories: Major Issues: Develop Design Furlher — cotrection mandalory before completien of Slage (Close-out required)
Minor insues: Correct and Close—oud — carreckon arndatary befors complelion of Stage
Qbservations: are nolect and work should be revised
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a | Notes by Reviewer Notes by Designer in response Close out
Q
= Document No. ‘ .
Q g (list specific Issues or observations (Ma?cvartl(:gi:?r Designer’s response Aﬁ:ﬁ::;e
K h . ’ . .
g S 25 drav:::g :;r;;age (list adequate details to enable review) observation) (ensure adequate details to enable acceptance) (initial)
6. “Culverts" typically drw 3003326-DD-TD-0056/2 » Dispersive soils have been identified on
& 6212 site and where the proposed design has a
® See comment above re. dispersive soils potential detrimental effect to the existing
® Culverts with low head cf culvert depth - conditions, appropriate geotechnical
provide a suction relief point at/near entry investigations and landscaping treatments
will be applied to rectify the problem.
* Nov 2008 storms showed that even very Noted but not applicable.
large culvert co'rjxﬁgurations_blocked - A blockage factor of 50% was adapted to
many cases 50% - appropriate blockage the C-FS950 culvert. Please refer the
fagtor needs to be applied along with report for details
SL_ntable management _°f overﬂovfrs. e During the modelling process, an
* Risk assessment required for exit control assessment of the outlet flows was
structure/behaviour performed and no conditions warranted
* Placement of grates inlet Joutlet subject to any risk assessment or additional
risk assessment (see QUDM 2007) mitigation measures.
* A QUDM anzlysis has been performed for
culvert inlet screens. Details in report.
Categories: Major Issues: Develop Design: Further — correction mandatory before completion of Stage (Close—out required)

Minor issues: Correct and Close-out — comection mandato

Observations: are noted and work should be revised

ry before completion of Stage




Ipswich Motorway Upgrade — Dinmore to Goodna
Design Management Plan

DESIGN COMMENT AND RESPONSE (DCR)

This form is used for Checks and Reviews. It is NOT used for Internal Verification

D2G-MP13-F-4033

OriginAlliance

Cannecting Dissars i Gosdna

I Design | D2G-BASD- Review
DRR No. o Section: | Zone 2 Lot No. | RERODR206-R-206 Level: | 'CC REVIEW
Description: | Transverse Drainage Zone 2- Other Culverts
. Notes by Reviewer Notes by Designer in response Close out
[1]
£ Document No. .
- g (list specific Issues or o_bservations ] (Ma(j::rtlen?i?gr Designer:s response AEE;;?::;G
E S8 drav:‘l:g Ic:;r;;age (list adequate details to enable review) observation) (ensure adequate details to enable acceptance) (initial)
1. Upstreamv/downstream adverse effects should be Our models take into account upstream and
advised. Modelling should be understaken to downstream water levels, flows and velocities in
determine whether there are substantive adverse order to zero-in and minimise any adverse effect
effects and/or whether the adverse effects are that the motorway upgrade has. The report
from motorway or pre-existing; where adverse contains this information.
effects from motorway are expected, ICC would
expect to be advised of adverse effects and
reasons why they cannot be
attenuated/remediated.
2 Road surface flows designed in accordance with All motorway culverts have been designed to fully
brief. The lateral cross/longitudinal drainage must convey Q100 flows. Road surface flows are dealt
be able to remove enough water to meet the 100 with in longitudinal drainage design. All local roads :
year requirements. were designed to 20yr ARl immunity (i.e. Q20
flows).
3. Alignment of drainage at comer Collingwood Transverse culvert design (C-SR100) and the
Drive/Smiths Road questioned, under outlet drainage have been discussed in the report
consideration of change. D2G-BASD-RERCDR206-R-1000.
4. The two separate and adjacent Water Quality Not dealt with in this design lot.
ponds on Goodna Creek culvert under review.
5. Noted that blockage factor of only 20% was used:; There is no guidance in RDDM as to required level
DMR based requirement. Consequences/ of blockage. We have adopted 20% based on =
sensitivity of blockage should be analysed and similar projects. 20% blockage is applied in base
advice included in the design report. and upgrade scenarios therefore afflux issues
should be consistent regardiess of what blockage
is applied. A biockage factor of 50% was adapted
to the C-FS950 culvert as requested by ICC.

1 2
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Trallic Impacis on safely

Goodna residents who

.not in piace.

1. Concemed Lhat Smiths Road extension wa not be opened
before Stuad Shreston and off ramps are pemanently closed -
Ihs wil severely Emit thelr raved movements if an attemativa ls

Intention ts that Wisams St ramp intersection is open before]
Stuan §1connection is closed.

ICC suggested at meeting hew 10 June 09 Lhat
Stuart’Smith mlersection signatisalion may not now be
funded by them, and that they are consklering sgnassation

2 and amenity of Smiths currenlly use Shuad H y . of SmrhAW/imam and for Smith/Abed in feu. Issue wil need
2. Residents are concermned abeul the speed of molorisis . . - N
Rd Slreet on and off ramps IraveTing skong Smiths Road and are constantly askig § there E::le:;fedorgmuﬁr:cem of pending kiter from ICC rg
wil be traffic bghts connacting between the old section nd into e -
1he new extension of the road. Signa'sation of SmithfStuan Street Infersection s
confirmed, subject 10 resolution of Smih Road funding.
Qngoing community ergagement.
Traffi: Impacts on safety - . " "
2 and amenity of Smihs tocal resdent L Increased braffic, accldents & vehlcla speed on Smihs Road. Signasation of Smih/Stuart Srest ln\grsechm wil
Rd contrbute b traffic management in Smith Road.
KMeelting held with ICC 10 June 09 inciuded dscussion on
y .
2 ‘é;c:;;f Spart 1ICC officers L Access arrangements of Mine Slreet access to Sports complex from Smiths Road.
Ongemng consultation with ICC and sporting complex.
Trafft Impacts on safoly . Nolse barriers along the Service Road In Riverview ba Confm strategy kar advising the communty of the fal
34 and amendy of Southern|  Local resident M - . .
Increased to match Increased elevation of bidges. placement of noise barriers.
Senvice Road
: 1o b P S N e [TER i reLde el
Proxim7y of Consteuction] . Concems wil be addressed by ongolng community
3 Works Local resident {x2) L Trefe volumes on Brisbane Road engagemant. No need for Spetiic response.
iy ) Lot L v . . P N [ ey
. . 4 ‘ LR AT AT RN S U P
. et ]
b RS E poitr [IEEE TR G iy e
. X y nent . S
Algnment of Monash - . Design being developed to confimy extent of splay required
2 Road QR 2] Atgnmant of Lonash Road and associated property mpacls L SE comer of QR fand.
Afgnmentof Manash Design optons being considered for te affected tennis
2 Road Units M Algnment of Monash Road and associated propedy mpacis courl wiich wil eithes be re-oriented N-S or a relalning wal
: conslncted. Ongang consuttabon.
] RO i T
55 b O T L T T [FET
iy T
. . Concemed about the demoftion of BR140 before the -
Staging of Pedestrian . . N . N . Construction team current posiion s to cosely maich the
1 Access 10 Goodna P,ede?‘a"s"hca' H ?;;"pm?" of m‘e new pedes_lnan bridge - patentialy Lifising programs for damo¥tion of old and openmg of new. Any
Station elecled reps service during constructon could ba drawn out becausa of! 0ap vl be addressed by famparary use of buses.
tenglh of tme betwesen cperatonal bridges
Local Goodna residents do not beteve closing Stuart Skeet Concern Is addressed by program decision lo open
1 Sale access o lhe Local Goodra residents L (which is considered a safe and long ramp) o be a good Kea. | \Wiams st connection before Stuar St bs closed. The
molorvay However most are appeased with the Smihs Road extenton situation would be tudher Itproved by openng of Smiths
attemnative Rd but tming/funding ks uncertain,
5 T [ERRPEN 5 v e ’ o ! - !
Based on the fraffic modefing and analysk completed for
Lhe VWisam Streel'Soulhem Service Roed kfi-in fiefrout
type prioly Intersection, fe raffic operations based on the
predted lraffic volumes a1 *day of openg” are adequate
and ndicate Lhat the predicled delay and queue for the
Are concerned thal by openng Viiam Streat access to the lraffic accessmyg the westbound enlry ramp wid be minmal.
motorway, the on ramp wit not be able to cope with Increased
1raffic and are concemed #wi cause congeslion in front of the | Although there vl be an overal increase n traifc volumes
Goodna local residents Caltex senvice slaton and hcDonalds. at Church Street (a1 year of opening compared ki current
i Traffiz Congestion at L volumes), lraflc wishing lo access the motorway in the
Wirams Streel Vivienne Stanbury Residents befeve there wil be an increased raic volume at vesthound drecion can utfise the Wikam Streat
{Goodna RSL} the Church Street f Queen Street roundabdut infersection that | conneclion to the Church Street westbound entry ramp {l.e.
Is aready very congested after tha closure of Stuar Street, as | do not need o access the motorway i the weslbound
more local resldents wit be forced to use this access pointto diecton via lhe undabout). Traffic exiting the motorway n
get ont the motorway the westbound directon wit need to exit back at the
Ipswich/ Logan Motorway Interchange and use the
Soulhem Servica Road kor accessing Church Street
roundabout However, thare are also atfemative routes
avatable i they do not wish 1o trave! through the
roundabout.
o
: ! B
LRI i

P:A11-DESIGH\ 1.21-Drainage'\Defiverabik s\Repods\WFINALDDSS5% \Zone 2\RERQDRAZ06 -Cther CulvertsiRepon Paris\appendix | - Community Req'Final 85 pc design construction issues from
stakeholders 20091002

Page 10f3




Traffic congestion due o

Riverview resident befeves there wil be an ncreased rafic
wvolume 2l ihe Mne Street ntersection and @ wi become
simFar o Church Streel 7 Cueen Street roundabout

7

s
-

T

Based on lhe rafic modefing and analysis completed for
1ha two ramp junctions at Mae street, the Mtersections wil
operate wilh a sutable level of service at “day of opening.

back onto Francs
Streeton ramp

2 ramp ¢osures Locat resident L Infersection at Goodna that ks already very congested, as more] The key tafiic signals along the hine Slreet conddor wil be
local residents wa be forced 1o use Ihs access polnt ko get coprdnated to minimise (he detsy and queue lengths for the;
onto e motorway key movements along this coidor.

Y SR L
TR E . va
b et } I.

B = s (FPECR IR PRSP FT f !

o . it the
TR 1y

Ongoing consufation with the school has resuited in
Dust t mstallalion of air conddioning unis, increased use of waler
3 R dbgor:c:a ! Rodbank School H Concemn over dust impacis from conslruction carts, and apphying additives to water used for dust
edban e suppression. Letter sent o school about mitgation of dust
Enpacls. Not a deslon issue.
Vehicle access to . . Very suppordive of project Wanis a design Entry Stalement Consuiation ongoing with ICC re use of BR450 and
3 " Mayor Paul Pisasa'e L - -
Rivenview inlg Ipswith adracent relalaing wats a5 entery statement.
2 Vehidke Access from - L Smiths Road - concems about residents needng to do a kit A left tura fom Smith's Road onlo Belewizs Road has been
Srtiths Read {izm into the Christian Cotege. provided.
Sofaat [ | PEy droncrgtE oy 1i il
(NS
")
1. TraFw: impacis where Southem Service Road goes Into Law
Slreet.
Vehlcla access to _ 2. Traffiz impacis atintersection of Law Street and Cofngwood| y
Riverview t Drive dua to connection of Southern Service Road 10 Law Ongong commurity engagement
Slregt
3. Issues with residents access o Southem Service Road.
- e Ongong community engagement. Inchuslon of a service
. I- Limited Rivervicw access . moad access from River Road vould yequive demoiion of
Traffic Congestion et 2. Concemed Lhat Northern Sorvice Road does not extend to b ! .
3 ) _ M . ; i 3 existing Varrego Highway bridge which ks planned to ha
Hine St River Road. Council would ke Lhis for commercial access. N A N
H ted a 1- a Al Brisbane Road retaned and would resutt in substandard geomelric design.
ave suggesied a 1-way camp cll S Foliow up with briefings for local member(s) and councfiors.
Cr Trevor Nardi
Cr Victor Attwood
Dinmare Concemed about Lhe exisiting monument sfone, bss of green . p "
M held with X!
. tonuments at Dinmore | Neighbourhood Watch " space. Removalof remaining monuments at Diimore Primary| - Mo¢%9 1l D‘“an'gfd:'r’:gﬁ‘a‘;;::ﬂ .m'mﬁ:?e
Park Dinmore Primary Schoot and placement at Dinmere Park with the monument & ’
slakeholders.
School Cr stone.
Trevor Nardis
wommunity group
Meeting 10 be held wilh Redbank Primary Schoolon
- - Monday 5 Oclober. At Ihis meeing wil be dscussod the
7
3 Deskgn of school oval Redbank School H g\‘o';:clse:'nngll:e S.Chcggf;nt:': :;':mg :gm;";); niil:;cmhgol finzBsation of the oval, mitigalion for slopping befis entering
2gng cha Y| ihe motorway. Letter b be sent to Queensiand Education
on the agreed ouicome of meeting.
1. Pedestrian overpass a1 St Peter Claver Colege
2. Wou'ld ke o'd molorway ko remain four Janes from site office

4 Numercus D L area easL OngoMng community engagement
3. Wanis ramp te remain e Brshane Road (norih side) going
east.

e N Need to consider where the Law Street ped badge wia land Ongoing cansufation with school with development of
! Mofsa bamer extents Redbank Schaol - and how students enler lhe school design fo accommodate agreed oulcomes.
Where noise waks are o be construcled on the boundary of an
exstng proparty Ihere Is an ssue regarding ocation of the
wal. Whast the posts and panels may be located ciose to Lhe
boundary Lhe footings are karger and ako need to be Generaly notse wals arg icated clear of a proparty
Location of nolse wals Community conskiered. A noise fence on the agtual boundary akgnment boundary and where requived, a Typa 28 open channel for
Al with respect b property DMR M would mean thal parl of the footings encroach into private surface dranage wil be insla%ed between Lhe noise weall
boundaries. ICC properly, whereas f tha lolings are placed outside the and proparty fence.
X beundary then the wall impinges on the mad reserve (very
narmw in places) and also ¢reates a remnant porion of crown
land excised by the wall. Maintenance access fo the rear of
the wall {lor ns pection or repars) must atkso be considered.
Bushess owner & copcemed about visiblity of his business
Concemed about Charfion's Bat and being cbstructed during consluction. Also concemed that new| Cemmunity engagement team currently prepaning for infial
2 sty during Tackle shop L natse waks wil be conslructed as parl of the project that are consuitaton wilh property owners potentiaty Impacted oy
consfuction P not currently there. Had significant infuence in the community | nofse waks proposed on exfstng boundaries.
{atso pofitcaty) in the past and should be managed carefully,
1. DemoHion and conslnuction of replacement nolse wal
Hoise wal pravision Buslnesses and (paratel lo Bamam Sige1 a0d up 1o Geodna Slala School Being KTowed up by Constiugtion feam b eonjuncion with
1 during conslruction Goedna State Schoo! L 2. Motsg Issues during conslruction during schoo hours, but Comms team. No concems - business as usual
9 main kssus wi be the tming of e removal of the 0ld nokse o ’
wal and the perad pior b construction of replacement
Residents and 1. Rebeation of nolse wall alang Francis Slreet- may be an
N . properlies that back tssug during e removal of o4 nolse wal and canstruction of Community engagement team currently preparing for intiat
Nolse wal provision iis replacement. h :

2 during consluction aang Enfield Street thal 2. Refocation of *murel nokse wall ks of personal Interest o consullaton with property owners potentialy impacled by

ey i pe nose waks proposed on existing boundaries.

JoAnne Miler - there ts the expeciaton this will be temporariy
remaved and replaced | same condlon
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1. Have been promised by former DMR WMiristar that there wil
be no Impact ko their properlies as a resull of Lhe project

FoBowing up drainaga design to quantfy impacts on private
property (affux). WH require signaff ka any non-
conformance with the bref (iCC via CMR). Alematively,
the two affected propertas cou'd be resumed. To be
foliowed up.

Parking proviskons & 2. Are awvare hatlecal road wi be upgraded wih access not Parking and access 10 propertes has been assessed. it
streel armngemants " being affected. has been proven that vehicles can access driveways from
! Hanlon Street residents L 3. There may 2%0 be ssues during the removal of the 01d Hinton St VWhist here ks no designated on-streat parking &t
Pemmanent nolsa wats notse wa¥ and canstruction of &s replacement. is possiDle for residents lo access thelr properties even if
4, I any parking being rentoved? vehickes are parked in the slreet provided that at lzast one
5. They need b be consuited re the proposed nolse wats lane remains clear.
Comms feam currenlly preparing for iniial consuttaton with
pioperly oaners polentialy impacted by nose wass
proposed on existing boundaries.
1. Hava been promfsed by former Main Roads kinister lhat
1here wal be no Impact lo Lhelr properliss as a resufk of the
poject
Nolse wall provision 2. Are aware that local road wil be upgraded with access not Comms leam cumenlly preparnng for intal consuiabon with
1 i wnsp{mm " Hinton Sireet residents L peing affected. popery owners polentialy inpacied by noise wals
9 3. There may also be lssues during the remaval of the old preposed on gxisting boundanes.
nolse wall and conslruction of its replacement. 4.l
any parking being removed?
5. They need ko be consulted re ihe proposed nose waks
Goodna State Schoo) vwil be receiving a $2m grant from Dept
impact of Mway of Education %o contruct an ndoor stadum. They are Canslruction team request Lhat Comms feam ask the
1 conslnuction on Goodna State Schosl L concemed about the constructon of this fasiity at the same school to nominate thelr conslruction access localionso |
conslrction of stadium tme as lhe motorway upgrade and e uncerlainty of he thatit can be bii ke TGPs. Comms team ka kotiow up.
Impact o the school from the profect over the comng years.
Identfied ksues being lofowed up. [CC ks sharing fundng
1. Estabishing ongoing potnt of contact for Smiths Rd extension arvd wil aso be adopting significant
2. Selection of desn standards (can/shouid local govemment | 255015 defvered by the project oversd
ICC ypical delais and standards to be used where
standards be adopled in Feu of DMR?) appropriate
Al ICC Ealson iCC 2] 3. Igentificaton of assets ko be tansfered ko ICC on N . .
compietion ("Limit of Respoasibiity” map, usually produced by L?(C g,:cpf" int Laislon Officer s primary point of contact
DMR) Need ko Kientdy relable and appiopriately aithorsed Pro; :
1€ point of contact for orgolng Faison. Pat Dennehy to bo appreached re identfication of assels
for handaver.
. . QOptions for motorway transverse drain belng considered
1. Ca?c'emed al?oul access o lhese businesses during with mtenfon of avoldng wocks wilhin private property
completion of Brisbane Rd on ramp a1 Goodna. tted wih ing o exist '
2. There may be a need 1o piace a pi/ storage faciity on (associksted wih connecting to existing water )
5 Vehicke access during Catex t Hungry Jack's / L Caltex kand which could be costly. sther tough a kease or quatity/detenton pond). Designers considering upgrading
construcion M Donatds / Gar Wash al%al reSUMDLDN - ug matonway kolprint secton only, or Justificaton for leaving
5 Potental cornaction of moloway bansverse draiage ko | €350 culverts uriouched (cf 100y desian e
;&st' nm! . nal' n d wilhin Y ate neg requirement). Case lo be developed for submission ka
exsting waler qualty pond wilaim private proprty DMR (Derek Admar).
o
e o i
i
Concemed about impacts of consiructor on thelr ab lestng Main concems addressed.
4 Entry stalement Aciril M work. Need at least 8 weeks nolice of vorks, Additonal
CONCEMS fegardng access and car parking. Greg Wison to fofow up compensation aspect.
Ongong community engagement  Deslgners ko advise
4 Reduced access Local residant L Access from Riverdew 1o Warrego Hghway Comms {eam of outcome of design consideratons. Fokow
up with briefings for local memben(s) and counciors.
. Detats of future Dinmote carpaik jo ba inserled ink
Very hang lead ume:s for‘?ppcovas. dravings fo avold clash with futuce carpark fermations and
4 arR L Cusrenty re-deskning Dinmore carpark - need 10 £ngage with roads
community. i "
- Comninuity Team e dscuss w2h OR regarding community
Need to finalse Woogaroa St undmg from DMR engagement requrements
3 Conslnxction impacls Redbank School H Concemned about construction staging, nose, disruption QOngolng communily engagemeal
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IPSWAICH MOTORWAY UPGRADE

DINMORE T GOODNA grﬁginAllia nae

Dralnaga Connmecting Dinmeore 1o Goodna
Aetlon st

Givens
Evnluation
No. Doseription 1 Actlon By  Duo Date  Cemtmont
1 Standarst procast v~ use} end sTndard types Yas
2 Q100 on tho motorway, Q20 sefvice ronds flarget and Q10 minimum) Yon
3 Q2 fer mmporary surfoca dralnage {pavement} CH* 271112008
4 Crons drinage dulrg cormtruelon iz po wome than exiohng Yen
5 40,0001 spill eopture st avery dischargo point CH 27/11/2008  Waler Quallty ropert under ditcussion
[ Zors offiux ot boundorion CH 22/11/2008 Discussod with ICC, Some allowonca for affux accoptable
7 Maln ronda dralnage specifications Yo
8 EPA waler toquromarts for discharge CH 21/11/2008  Waior Quallty roport under dincusslon
9 Con't Increasa flown for downntrenm gyatems CH 221172008
10 Q100 for OR embankmarnta vas
Assumptions
Evaluation
Neo. Dascription 1 Action By Duo Date  Comrnant
] Pradominantly gravity axcept where laast ¢oat outoms (5 pUMPiNG Tystem O
2 Staping bs flly idared and cross and longl dralpage can be malrmalped dunbg oK
COMUSoN
3 Goodna CK will be rehabllitated . cr 284 1/2008 Goedno Creok witt bo re-mstated
4 Can't rotse exiating clivertn cH 251172008 RFI rotumaed to confimm this
5 Now culvarta wil ba In same [ocaion (msumas 4} CH 212008 Nro cubrorta will be ot or clese to exlsting leoation, dopending on conflists
8 New eulvarts will be in same location (staging or construction reasan) cH 271172008 Staging to be considered
7 During constructian water vill bo trootod & nermal temporary procosses (ERSC) oK
1 All roado noed runoff trostment CH 2111172008  Motorway dminage requries troatment. Local ronds do nat
] MR stnndards apply to both loen! and servicen roode CH 28/11/2008
10 Floodad width to accommodoto skinny oight oK Rood ¢minnge undertaken for ulimate lano confipurotion
11 Extant of floadad wAdth into Tomfie lana in uhimate corfiglration (12m oseumed to date} CH 281172008 Read dminagoe undertakon for ulimato lano configumtion
12 Al huture works i3 [nduded |n hydmulic onalysis CH 2171172008
13 Use oxisting hydrology from IGC ond BCC ( [=]4
14 Modal tha PMF for cross dralnage structures {RF] submittod) - CH 281172008 RFT retumed, PMF will bo modaTlad
15 Bridgu drinage will be 20 CH 28/1172008
18 Capture shared path off the bridpes CH 28/11/2008
17 Flows will incrense with developmet Upetronm (effects some areon} oK
18 Permihont tmnovarse drainnpe han to be Inomiod o allow carthworks CH 28/11/2008 15% transverse concopt dosign report due Xmas 08
18 Medelling |& brsed on odequate and accurato survey {continiing updates happening) oK
Zone 1 and 2
Ewvaluation
No. Description 1 Actlon By Due Date  Comment
G WOoroerrrres (DY fomeer
4 Zoos 2
15 Uso oxisting 4 cubvorts {check vertical of matorway) gl REH1/2008
16 Romave humoceptors at nerthem sorvico road bocause it comos trom loen} roods P1 28112008
{OMR) (Chock ITC objectives(
17 Adopts swaleh whore guardralls unod on local roads (feotpath wAll have kerb and P
channaly ZE12008
18 Usa seuppors to broak the concrate bamler ond copture in swales to froat water? (hoed P1 2611172008
1o chock briof)
1% Roemova the nood far pipos acrosa the structure by adding addifonal naod for trontment P2 5122008
20 Usr the ara batweon wost off ramps & motorway to locate with troatment to prevent P2 5M2/2008
pipat over bridge
21 incronsa the flow width copabliity on locol roads P1 28/71/2008
s Uno Acce dming whoro fongitudinal lovels sult for construetion staging P1 28M1/2008
22 Use Acce drins whoro lengitudinal lovels cult for permanont P1 28/71/2008

24 Reuse culvert C8und C10 P1 28M11/2008




Final Design Report
Transverse Drainage - Zone 2
. Other Culverts

Appendix K — SIDR Outputs

D2G-BASD-RERODR206-R-1000 Page K-79




OriginAlliance

Coanacting Diamare to Goodsa

“SAFETY IN DESIGN” RISK SCHEDULE

D2G-MP13-F4100

Applicable Design Lot: RERODR206
Note: Parts of the SIDR highlighted in grey have been added after the original workshop date Page

Rev Num. 8
Rev Date 02/12/2009
10f43

Design Package:

Date:

Zone 2 Transverse Drainage - Other Culverts

Project Name: Ipswich Motorway Upgrade — Dinmore to Goodna

21 May 2008 / 09 July 2009 / 21 July 2009

5.1.D. Report No: SIDR#16

- Zone 1 - 21/07/2009

- .. Zone 2I3 = 21/05/2009

[ i-Zone 4= 2110712009 -Zone 4 Basin — 09/0

Conseguence How Likely is it to Occur?
Almost Certain Likely Possible Unlikely Rare
Rating Safety Environment Quality Community (A} (L {P) (L) May ocg:r) only in
Expected in most Will probably ocour in Might ocour at Couid oceur at any ~ Depti'onal
¢ireumstances rmost circurnstances some time time | ciroumstances
Catastrophic R . Huge financiat loss Adverse national media or
5 (Death/Permanent injury) Environmental Disaster {>$100k) pubiic attention
Major . . . Attention from media or
4 {Extensive |njuries) ff;ggg?:g;;ﬁ:? M?ossré':m?g?&l”lgss heightened concern from
{Majar Plant Damage) the community
Moderate Environmental Nuisance Moderate financial ioss Locat public or media
3 (Medical Treatment) (Spitt conmined with outside (55 - $50%) atiention and complaints
(Mingr Plart Damage) heip) it
2 Minor Insignificznt Event Minor financial loss Public concem [imited to
(First Aid Treatment) (Spill contained by site) (< $5k) complaints
Insignificant . . . ]
1 {No Injuries) No environmental impact No financial loss No compiaints or concermns
- Rev 02 o
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Design Package:

Date:

OriginAlliance

Comnecting Diamore to Goodna

- SAFETY IN DESIGN” RISK SCHEL wLE

Applicable Design Lot: RERODR206
Note: Parts of the SIDR highlighted in grey have been added after the original workshoep date

Page

DR2G-MP13-F-4100

Rev Num. B
Rev Date

02/12/2009
20f43

Zone 2 Transverse Drainage - Other Culverts

Project Name:

Ipswich Motorway Upgrade — Binmore to Goodna

21 May 2009 / 08 July 2009 / 21 July 2009 S.0.D. Report No: SIDR#16
! . Target .
No Job Step What are the Hazards Risk Controls Required Risk | Responsibie
Score Group
Score
Construction and Demolition — Risk Assessment (CHAIR 2)
1.0 ZONE 3
1.1 Construction of drainage crossing | « Damage to existing buried 1050mm dia. 5H + Develop Integrated Work Method 3L Construction
of IM East of Endeavour Rd drain ' Statement (includes Permit To
o  Struck by plant Excavate)
o Strick by jacking pipes
1.2 Retaining Wall / Drainage interface | « Introduction of constant water path to 6H | « Retaining wall solution to link to 4M | Design,
retaining structure drainage requirements Construction
o Potential for retaining wall failure '
due to erosion
1.3 Construction of drainage crossing | « Proximity to traffic TA = Develop Integrated Work Method 3L Design,
IM West of Mine 5t underpass o Struck by vehicle Statement Construction
(BR280/285) o Struck by object « Investigate alternative option to dual
1050mm dia., e.g. single 1650mm
dia. to reduce boring length and
construction time (hence exposure)
» Location of cast-in-place chamber on CTA » Develop Integrated Work Method 3L Design,
service road ramp (proximity to traffic) Statement Construction
o Struck by vehicle » Investigate relocating chamber out of
o Struck by object road way (South side)

Rev 02

Page 2 of 43




Design Package:

D2G-MP13-F-4100
DriginAlli “SAFETY IN DESIGN” RISK SCHEDULE RevNom. B
g Eigin Iance Applicable Design Lot: RERODR206
Diomore to Rev Date 021122009
Note: Parts of the SIDR highlighted in grey have been added after the original workshop date Page 3of 43

Date:

Zone 2 Transverse Drainage - Other Culverts

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

21 May 2009 / 09 July 2008 / 21 July 2009 5.4.D. Report No: SIDR#16
: Target .
No Job Step What are the Hazards Risk Controls Required Risk | Responsible
Score Group
Score
= Proximity of manhole to northern IM 7A * Investigate manhole configuration to 3L Design,
retaining wall and traffic north of motorway — from 3 no. to 2 Construction
o Struck by vehicle no.
o Struck by object = investigate options to remove the
need for manhole against retaining
wall
» Develop Integrated Work Method
Statement
1.4 Construction of channel drain over | « Working in/adjacent gas pipe exclusion TA » Develop integrated Work Method 3L Construction
buried gas pipe zone Statement
o Struck by plant » Install protection siab over gas main
o Damage to infrastructure incorporated into works
o Explosion / ignition = Confirm that channe| works
consistent with protection slab
1.5 Cross drain along Endeavour Rd to | « Proximity to traffic 7TA | e Investigate alternative route for 3L Design,
cross QR o  Struck by vehicle crossing rail corridor: Construction |
o Struck by object o Thrustfjack from council land
on south through to Moggill
Ferry Rd (Eastern side of
Endeavour Rd)
= Develop Integrated Work Method
Statement
» Cranage and lifting undermneath QR bridge 7A = Carry out under a QR SCA (Safety 4M Construction

o Struck by vehicte
o Struck by object
o Electrification

Clarification Advice)

— Rewv 02
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Design Package:

' D2G-MP13-F4100
s o . _SAFETY IN DESIGN” RISK SCHEL LLE RevNum B
OriginAlliance Applicable Design Lot: RERODR206 RevDate 0211212000
Connecting Diamore to Goodns
Note: Parts of the SIDR highlighted in grey have been added after the original workshop date Page 4 0of43

Zone 2 Transverse Drainage - Other Culverts

Project Name: Ipswich Motorway Upgrade — Dinmore to Goodna

Date: 21 May 2009 / 09 July 2009 / 21 July 2009 S..D. Report No: SIDR#16
No Job Ste What are the Hazards Risk Controls Required T;]{g:t Responsible
- P Score q S Group
Score
« Excavation under QR bridge 7A | « Develop Integrated Work Method 4M | Construction
o Potential for undermining of bridge Statement (includes Permit To
abutments Excavate)
o Conflict with existing buried
services under bridge
16 Construction of Longitudinal « Working adjacent traffic; 7A | « Develop Integrated Work Methed 3L | Construction
Drainage o Construction of pipe work and pits Statements
o Installation of water quality devices = Develop and implement Traffic
o Public entering open excavations Control Plans as required
« Review construction of permanent
exclusion fencing prior to drainage
works where practical
« Fence off construction works securely
» Working adjacent/within rail corridor: TA = Develop Integrated Work Method 3L Construction

o Damage to rail equipment or
" infrastructure

o Darnage to plant, equipment or
work force

o Electrocution

Open excavations within/adjacent
the rail corridor

o Public access to rail corridor

Statements

« Carry out work under a QR SCA
{Safety Clarification Advice) or
closure if required

» Securely fence work areas to prevent
public accessing rail corridor from
worksite, and to protect rail workers
from accessing worksite

¢ Personnel safety

Rev G2
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Design Package:

Date:

OriginAlliance

Connecting Diamore to Goodna

“SAFETY IN DESIGN” RISK SCHEDULE

-D2G-MP13-F-4100

Applicable Design Lot: RERODR206
Note: Parts of the SIDR highlighted in grey have been added after the original workshop date

Rev Num. B
Rev Date 02/12/2009
Page S5of43

H

Zone 2 Transverse Drainage - Other Culverts

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

21 May 2008 / 09 July 2009 / 21 July 2009 S.LD. Report No: SIDR#16
| 2.0 ZONE 2
2.1 Construction of Monash Rd = Potential dam effect between Monash Rd 7A | « Investigate drainage capacity / high 3L | Design
and adjacent housing estate during flow culverts -
significant rain event
o Damage to property
o Drowning
2.2 Construction of culverts adjacent | » Localised flooding at upstream side of key i 7A | = Consider over-sizing of key culverts 3L | Design
housing and motorway culverts to provide additional flood protection
o Damage to property to residents ;
o Drowning i
23 Construction of Smiths Rd = Working within power easement 7A | « Compliance with asset owner 3L Construction
o Electrification requirements regarding
encroachment and exclusion zones
« Develop Integrated Work Method
Statement
= Working in UXQO clearance area 6H = Develop Integrated Work Method 3L Construction
o Explosion Statement (incorporate UXO
precautions)
— Rev 02 TN Page 5 of 43




Design Package:

Date:

- SAFETY IN DESIGN” RISK SCHEL wLE

D2G-MP13-F4100

" H 2 H Rev Num.
Oﬁg | nAulance Applicable Design Lot: RERODR206 RevDate  02/12/2009
Connecting Diamore to Goodna
Note: Parts of the SIDR highlighted in grey have been added after the original workshop date Page 6 of 43

Zone 2 Transverse Drainage - Other Culverts

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

21 May 2009 / 09 July 2009 / 21 July 2009 S.L.D. Report No: SIDR#16
24 Construction of drainage adjacent | « Working adacent/within rail corridor: TA » Deveiop Integrated work Method 3L Design, .
the rail corridor o Damage to rail equipment or Statements Construction
infrastructure = Carry out under 2 QR SCA (Safety
o Damage to p[ant[ equipment or Clarification AdViCE) or closure if
work force required
o Construction of chamber at tie in to « Review design to utilise the existing
existing QR culvert and potential L{psrtream headwai_l as part of ﬂ]e new
undermining of rail embankment, tie in chamber, or join the existing to
tracks and other infrastructure new to minimise risk of undermining
o Electrocution the rail formation
Public access to rail corridor = Securely fence work areas to prevent
public accessing rail corridor from
worksite, and to protect rail workers
from accessing worksite
2.5 Retaining Wall / Drainage interface | » Introduction of constant water path to 6H = Retaining wall solution to link to 4M | Design,
retaining structure drainage requirements Construction
o Potential for retgining wall failure
due to erosion
2.6 Construction of Longitudinal « Working adjacent traffic: 7A | =« Develop Integrated Work Method 3L | Construction

Drainage

o Construction of pipe work and pits
o Installation of water quality devices
o Public entering open excavations

Statements

« Develop and implement Traffic
Contro! Plans as required

« Review construction of permanent
exclusion fencing prior to drainage
works where practicat

» Fence off construction works securely

Rev 02
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Design Package: Zone 2 Transverse Drainage - Other Culverts
Date:

D2G-MP13-F-4100
OriginAlli “SAFETY IN DESIGN” RISK SCHEDULE RevNam B
riginAaliance Applicable Design Lot: RERODR206 RevDate 0211212008
Coanecting Diamore to Goodnx i
Note: Parts of the SIDR highlighted in grey have been added after the original workshop date | Page 7 of 43

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

21 May 20089 / 09 July 2009 / 21 July 2009 S.LD. Report No: SIDR#16
» Working adjacent/within rail corridor: TA = Develop Integrated Work Method 3L Construction
o Damage to rait equipment or Statements
infrastructure + Carry out work under a QR SCA
o Damage to plant, equipment or (Safety Clarification Advice) or
work force closure if required
Electrocution » Securely fence work areas to prevent
Open excavations within/adjacent public accessing rail corridor from
the rail corridor worksite, and to protect rail workers
) ) . from accessing worksite
Public access to rail corridor
Personnel safety
3.0 ZONE 1
3.1 Construct culverts around Church | « Damage to existing services: 7A | « Develop an Integrated Work Method 3L Design,
St o Telstra, power, sewer, signalling Statement Construction
= Undertake potholing to prove service
locations to incorporate during
design, and construction
« Working adjacent traffic: 7A » Develop and implement a Traffic 3L Design, )
o Construction of pipe work and pits Control Plan Construction
{large in size) ) = Develop an Integrated Work Method
o Installation of water quality devices Statement
= Use precast structures ta minimise
time excavations are open as much

as practical

L~ : Rev 02
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Design Package:

OriginAliiance

Connecting Diamore th Goodra

Note: Parts of the SIDR highlighted in grey have been added after the original workshop date . Page

D2G-MP13-F-4100
Rev Num. B
02122009
8 of 43

SAFETY IN DESIGN” RISK SCHEL _LE
Applicable Design Lot: RERODR206

Rev Date

Zone 2 Transverse Drainage - Other Culverts

Project Name: Ipswich Motorway Upgrade — Dinmore to Goodna

Date: 27 May 2009 / 09 July 2009 /7 21 July 2009 S.1.D. Report No: SIDR#16
= Working adjacent/within rail corridor: A » Develop Integrated work Method 3L Design, ]
¢ Damage to rail equipment or Statements Construction
infrastructure = Carry out work under a QR SCA
o Damage to plant, equipment or (Safety Clarification Advice) or
work force closure if required
o Electrocution » Review design to utilise the existing
Public access to rail corridor upstream headwall as part of the new
p N tie in chamber, or join the existing to
Cersonnel safety new to minimise nsk of undermining
the rail formation
» Securely fence work areas to prevent
public accessing rai corridor from
worksite, and to protect rail workers
from accessing worksite
e Access to pipes after construction 6H = Investigate the use of screw or lock 4M Design,
o Public safety around outlets down grates Construction
(CPTED) = Review use of personnel exclusion
o Public safety during storm events fencing around inlets/outlets verses
screens to structures
32 Construct culverts around William | « Working adjacent traffic: 7A | « Use precast pits to minimise time 3L Design,
St o Construction of pipe work and pits excavations are open as much as Construction
(large in size) practical
o Potential flooding issues during » Develop integrated Work Method
construction due to closure of Statements
existing open channel » Develop and implement Traffic
o Public access to open excavations Control Plans as required
» Review construction of permanent
exclusion fencing prior to drainage
works where practical
; » Fence off construction works securely

Rev 02
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f; : . D2G-MP13-F-4100
: . e . ‘SAFETY IN DESIGN” RISK SCHEDULE RevNom B
OriginAlliance Applicable Design [ot: RERODR205
Connacting Diamore to Goodaa
" Note: Parts of the SIDR highlighted in grey have been added after the original workshop date Page 9 of 43

Design Package:

Zone 2 Transverse Drainage - Other Culvernts

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

Date: 21 May 2009 / 09 July 2009 / 21 July 2009 S.LD. Report No: SIDR#16
= Working adjacent/within rail corridor: 7A | « Develop Integrated work Method 3L Design,
o Damage to rail equipment or Statements Construction
infrastructure = Carry out under a QR SCA (Safeaty
o Damage to plant, equipment or Clarification Advice) or closure if
work force required
o Construction of chamber at tie in to » Review design to utilise the existing
existing QR culvert and potential upstream headwall as part of the new
undermining of rail embankment, tie in chamber, or join the existing to
tracks and other infrastructure new o minimise risk of undermining
o Electrocution the rail formation
o Public access to rail corridor = Securely fence work areas to prevent
public accessing ratl corridor from
worksite, and to protect rail workers
from accessing worksite
= Damage to culverts during installation of 6H » Review as built information as part of 3L Construction
subsequent works: _ Integrated Work Method Statement
o Construction of TL5 pile foundation :
could clash with and damage new ’
Culvert
= Access to pipes after construction &H » Investigate the use of screw or lock 4M Design,
o Public safety around outlets down grates Construction
(CPTED) « Review use of personnel exclusion
o Public safety during storm events fencing around inlets/outlets verses
screens to structures

T Rev 02
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Design Package:

OriginAlliance

Connecting Diamore to Goodaa

~SAFETY IN DESIGN” RISK SCHEDuLE

D2G-MP13-F4100

Applicable Design Lot: RERODR206
Note: Parts of the SIDR highlighted in grey have been added after the original workshop date

Rev Num. B
Rev Date 02/12/2009
Page 10 0f 43

Zone 2 Transverse Drainage - Other Culverts

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

Date: 21 May 2008 / 09 July 2009 /21 July 2009 $.1.D. Report No: SIDR#16
33 Construct culvert 3 at the eastern « Working adjacent traffic: /A | = Use precast pits to minimise time 3L Design,
end of Hinton St o Construction of pipe work and pits excavations are open Construction
(large in size) = Develop Integrated Work Method
o Installation of water quality devices Statements
o Public access to open excavations « Develop and implement Traffic
Control Plans as required
» Review construction of permanent
exclusion fencing prior to drainage
works where practicat
« Fence off construction works securely
| = Working adjacent/within rail corridor: TA » Develop integrated Work Method 3L Design,
o Damage to rail equipment or Statements Construction
infrastructure » Carry out under a QR SCA (Safety
o Damage to plant, equipment or Clarification Advice) or closure if
work force required
o Construction of chamber at tie in to » Review design to utiiise the existing
existing QR culvert and potential upstream headwall as part of the new
undermining of rail embankment, tie in chamber, or join the existing to
tracks and other infrastructure new to minimise risk of undermining !
o Electrocution the rail formation
o Public access to rail corridor = Securely fence work areas to prevent
public accessing raii corridor from
worksite, and to protect rail workers
from accessing worksite _
= Working adjacent Goodna State School &6H « Securely fence work areas to prevent am Design,
o Public entering open excavations public accessing worksites Canstruction |
o Public entering culverts » Review permanent protection to
culverts to prevent public from :
accessing pipes

Rev 02
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Design Package: Zone 2 Transverse Drainage - Other Culverts

D2G-MP13-F-4100
e el e “SAFETY IN DESIGN” RISK SCHEDULE Rev Num.
Oﬂgﬁ nAEEI&C@ a Applicable Design Lot: RERODR206 RevDate  02/12/2009
- Note: Parts of the SIDR highlighted in grey have been added after the original workshop date Page 11 of 43

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

Date: 21 May 2009 / 09 July 2009 / 21 July 2009 S.1.D. Report No: SIDR#16
» Damage to culverts during installation of 5H | « Review as built information as part of 3L Construction
subsequent works: integrated Work Method Statement
o Construction of TL5 piie foundation
could clash with and damage new
culvernt
= Access 10 pipes after construction 6H = [nvestigate the use of screw or lock 3L Design
o Public safety around outlets down grates
(CPTED) = Review use of personnel exclusion
o Public safety during storm events fencing around inlets/outlets verses
screens to structures
34 Construction of Longitudinal = Working adjacent traffic: TA » Develop integrated Work Method 3L Design,
Drainage o Construction of pipe work and pits Statements Construction
o Installation of water quality devices » Develop and implement Traffic
o Public entering open excavations Control Plans as required
» Review construction of permanent
exclusion fencing prior to drainage
works where practical
» Fence off construction works securely
» Working adjacent/within rail corridor: TA = Develop Integrated Work Method 3L | Design, )
Statements Construction

o Damage to rail equipment or
infrastructure

o Damage to plant, equipment or
work force

o Construction of chamber at tie in to
existing QR culvert and potential
undermining of rail embankment,
tracks and other infrastructure
Electrocution
Open excavations within/adjacent
the rait corridor

o Public access to rail corridor

= Carry out under a QR SCA (Safety
Clarification Advice) or closure if
required

» Review design to utilise the existing
upstream headwall as part of the new
tie in chamber, or join the existing to
new to minimise risk of undermining
the rail formation

= Securely fence work areas to prevent
public accessing rail corridor from
worksite, and to protect rail workers
from accessing worksite

—_ Rev 02
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Design Package:

|
OriginAlliance |

Connecting Dinmore tc Goodng 1

~SAFETY IN DESIGN” RISK SCHEL ULE

Applicable Design Lot: RERODR206
Note: Parts of the SIDR highilighted in grey have been added after the original workshop date

Page

Rev Num B
Rev Date

D2G-MP13-F-4100

02/12/2008
12 of 43

Zone 2 Transverse Drainage - Qther Culverts

Project Name:

Ipswich Motorway Upgrade — Binmore to Goodna

Date: 21 May 2009 / 09 July 2009 / 21 Juty 2009 $...D. Report No:  SIDR#16
35 Retaining Wall / Drainage interface | « Introduction of constant water path to 6H « Retaining wall sclution to link to 4M Design, )
retaining structure drainage requirements Construction
< Potential for retaining wall failure
due to erosion
4.0 ZONE 3
4.1 Construction of transverse « Working adjacent traffic: 7A = Develop Integrated Work Method 3L Design,
drainage, including upgrading of o Construction of pipe work and pits Statements Construction
Vv i . . :
McEwen and Verral St drainage c Installation of water quality devices » Deveiop and implement Traffic
o Public entering open excavations Control Plans as required
« Review construction of permanent
exclusion fencing prior to drainage
works where practical
- = Fence off construction works securely
« Working adjacent/within rail corridor: 7A | « Develop Integrated Work Method 3L Design,
o Damage to rail equipment or Statements Construction
infrastructure » Carry out under a QR SCA (Safety
o Damage to plant, equipment or Clarification Advice) or closure if
work force required
o Construction of chamber at tie in to » Review design to utilise the existing
existing QR culvert and potentiat upstream headwall as part of the new
undermining of rait embankment, tie in chamber, or join the existing to
tracks and other infrastructure new to minimise risk of undermining
Electrocution the rail formation _
Open excavations within/adjacent = Securely fence work areas to prevent
the rail corridor public accessing rail corridor from
Publi . . worksite, and to protect rail workers
c ublic access to rail corridor from accessing worksite
= Access to pipes after construction 6H « Investigate the use of screw or lock 3L Design, ‘
o Public safety around outlets down grates Owner ‘
(CPTED) = Review use of personnel exclusion ‘r
_ o Public safety during storm events fencing around inlets/outlets verses ;
| screens to structures %

Rev Q2
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Design Package:

OriginAlliance

Comecting Diamore to Goodna

“SAFETY IN DESIGN” RISK SCHEDULE

Applicabie Design Lot: RERODR206
Note: Parts of the SIDR hightighted in grey have been added after the original workshop date Page

Rev Num.
Rev Date

D2G-MP13-F-4100

B
1024122009
13 of 43

Zone 2 Transverse Drainage - Other Culverts

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

Date: 21 May 2009 / 09 July 2009 / 21 July 2009 3..D. Report No: SIDR#16
42 Construction of Longitudinal « Working adjacent traffic: 6H + Develop Integrated Work Method 3L é Censtruction
Drainage o Construction of pipe work and pits Statements
o Installation of water quality devices » Develop and implement Traffic .
o Public entering open excavations Control Plans as required
« Review construction of permanent
exclusion fencing prior to drainage
works where practicai ;
= Fence off construction works securely E
» Working adjacent/within raijl corridor: 7A « Develop Integrated Work Method 3L Construction
o Damage to rail equipment or Statements -
infrastructure _ » Carry out under a QR SCA (Safety
o Damage to piant, equipment or Clarification Advice) or closure if
work force required
o Electrocution = Securely fence work areas to prevent
o Open excavations within/adjacent publac_accessing rail corridor from
the rail corridor worksite, and to protect rail workers :
: . . from accessing worksite :
c Public access to rail corridor |
4.3 Retaining Wall / Drainage interface | « Introduction of constant water path to 6H + Retaining wall solution to link to 4M Design,
retaining structure drainage requirements Construction
o Potential for retaining wall failure
due to erosion
5.0 ZONE 4 RETENTION BASIN

., Rev 02
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Design Package:

Date:

| ' D2G-MP13-F-4100
s o . - SAFETY IN DESIGN” RISK SCHELwLE Revem. B
0 r!gﬁ nAulance Applicable Design Lot: RERODR206 Rev Date 02/12/2009
Connecting Din iaocw to Good
o - Note: Parts of the SIDR highlighted in grey have been added after the original workshop date Page 14 of 43

Zone 2 Transverse Drainage - Other Culverts

Project Name:

lpswich Motorway Upgrade — Dinmore to Goodna

21 May 2009 / 09 July 2009 / 21 July 2009 S.1.D. Report No: SIDR#16
5.1 Retention Basin Bulk Earthworks + Space Constraints 5H « Bridge and basin construction are 4M Construction
in proximity to Bridge o Proximity to large plant programmed to minimise interference
construction, and existing rail Struck by olant between construction activities. Bulk
formation °© uek by pia Earthworks for basin will occur prior
to bridge construction.
= integrated Work Method Statement
= Origin Alliance site access ruies apply
— permission frorn site supervisor,
sign-on to IWMS, JHA and daily pre-
start. i ]
» Flooding in QR access track 5H | « Basin designed to retain Q100 water | 4M | Design, |
o Localised ponding of water against levels, therefore expect ponding to be | Construction
rail formation caused frorn rainfall within small
o QOvertopping of rail formation catchment of access track
« QR may consider an emergency
response procedure in the case of ;
ponding j
» Working adjacent/within rail corridor; 7A « Develop Integrated Work Method 3L Construction |
o Damage to rail equipment or Statements ?
infrastructure = Carry out under a QR SCA (Safety
o Damage to plant, equipment or Clarification Advice) or closure if
work force required |
o Electrocution » Securely fence work areas to prevent ;
o Open excavations within/adjacent public accessing rail corridor from
the rail corridor worksite, and to protect rail workers i
) Co from accessing worksite *
o Public access to rail corridor |
6.0 FLOODING |

Rev 02
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Design Package:

OriginAlliance

Coanecting Diamore to Gooday

“SAFETY IN DESIGN” RISK SCHEDULE

D2G-MP13-F-4100

Applicable Design Lot: RERODR206
Note: Parts of the SIDR highlighted in grey have been added after the original workshop date Page 15 of 43

Rev Num. B
Rev Date 02/12/2009

Zone 2 Transverse Drainage - Other Culverts

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

Date: 21 May 2009 / 09 July 2009 / 21 July 2009 S.1.D. Report No: SIDR#16
6.1 Construction during flood events | « Flooding of the work areas and traffic 7A | = Flood modelling to be undertaken to SH | Design
areas (5P) assess flood extents (3P) | Construction

= Electrical hazards

» Public/environmental health hazards due
to waste products/poliution

« Emergency vehicle access restrictions
+ Drowning

 Drainage designs to consider flood
impacts and design starm events

= Construction to consider weather
reports/BOM reports

= Traffic control plans as required,
Develop integrated work method
statements.

« Temporary bunding

— Rev 02
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Design Package:
Date:

SAFETY IN DESIGN” RISK SCHELULE st

EevE H ' JJ Rev Num. B

OriginAlliance Applicable Design Lot: RERODR208 o raos
Note: Parts of the SIDR highiighted in grey have been added after the original workshop date Page 16 of 43

Zone 2 Transverse Drainage - Other Culverts

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

21 May 2009 / 09 July 2009 / 21 July 2009 S.1.D. Report No: SIDR#16
s
! ; Residual Risk ini
N Actions Taken by R ible G Residual Risk AR o Sion | Tanstered Rgc’f:‘epnt
0 ctions Taken by Responsible Group esidual Ris S off to Group Acceptance
Score i
Initial
i
Construction and Demolition — Mitigation (CHAIR 2)

1.0 Zone 3
1.1 Damage to existing buried 1050mm dia. Drain Struck by plant 4M Design ~ Construction

Alignment of the proposed transverse drainage Damage to existing culverts through {(3U) 12/2/10

system at Endeavour underpass has been construction acfivity

moved to_avcnd the potential conflict during Harm to people and/or equipment

construction. )

Existing services have been potholed to locate

the service prior to construction. Existing

service locations are shown on design

drawings.
1.2 Introduction of constant water path to retaining Potential for retaining wall failure due to 4M Design — Construction

structure erosion (3U) 12/2/10

Catch drains and toe drains have been Potential for overtopping drainage system

provided where required to control stormwater due to abnormally large rainfall event

runoff. Potential for erosion around wall following

Local drainage requirements have been large rainfall event

m:g;porated in the design of the retaining Harm to people and/or equipment

Wall drainage is shown on the structural

retaining wal{ drawings

ST SanFheH  THERAKAY

Rev 02
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Design Package:

Date:

D2G-MP13-F-4100
s o . “SAFETY IN DESIGN” RISK SCHEDULE Revum. B
Oﬁgﬁ E‘iAulaﬂCe Applicable Design Lot: RERODR206 RevDate  (02/12/2009
" Comnacting Diamore to Goodny L . .
Note: Parts of the SIDR highlighted in grey have been added after the original workshop date Page 17 of 43

Zone 2 Transverse Drainage - Other Cuiverts

Project Name:

21 May 2008 / 08 July 2009 / 21 July 2009

ipswich Motorway Upgrade ~ Dinmore to Goodna

S.1.D. Report No:

SIDR#16

No

Actions Taken by Responsible Group

Residual Risk

Achieved
Risk
Score

Responsible
Group Sign
Off

Residual Risk

Transferred
to Group

Proximity to traffic

Options for culvert crossing investigated and a
single culvert has been designed to minimise
the construction risk,

The alignment of the drainage system has
been offset to assist in construction staging.

+ Harm to people and/or equipment
»  Struck by vehicle
s Struck by object

5H
(SR)

Design —

Construction

Location of cast-in-pface chamber on service

road ramp (proximity to traffic)

Not able to be mitigated through design.

Options for the manhole location were
investigated and the manhole was required to
be installed directly behind the kerb and
channel to achieve cover and maintenance
requirements, as wefl as provide connectivity to
existing drainage system. Location of manhole
off service road is limited by location of
retaining wall,

s Harm to people and/or equipment
» Struck by vehicle
= Struck by object

7A
(5P)

Design —
12/2/10

Construction

Proximity of manhole to northem IM retaining
wall and traffic

Options for the manhole location were
investigated and the manhole was required to
be installed directly behind the kerb and
channel to achieve cover and maintenance
requirements. The manhole C16500A and
C16500B1 are located behind the kerbs of the
ramp and out of the direct traffic path

+« Harm to people andfor equipment
s Struck by vehicle
=  Struck by object

5H
(8R)

Design —
12/2110

Construction

Reciptent
Group
Acceptance !
tnitial
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Design Package:

Date;

Zone 2 Transverse Drainage - Other Culverts

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

21 May 2009 / 09 July 2009 / 21 July 2009 S..D. Report No: SIDR#16
ible | Residual Risk ofent |
No Actions Taken by Res sible Gro Residual Risk Acgfe;ed Tiiﬂ%ng;;:? Transferred Rg‘i’;::m
ron y Responsi roup rauat ks s 'S Off to Group Acceptance
core o
Initial

1.4 Working in/adjacent gas pipe exclusion zone Harm to people and/or equipment SH Design ~ Construction

The design has been optimised to limit the Struck by plant (4U) 1272110

number of gfas main crossm%;s. _ Damage to infrastructure

The gas mains have been highlighted on the Explosion / ianition

design drawings {layout plans). The gas main P 9

has been shown on the longitudinal drainage

sections.

A protection slab has also been designed for

the gas main {refer PUP package).
1.5 Proximity to traffic Damage to OR infrastructure due to thrust 5H Design — Construction

The alignment of the drainage system boring activities (5R) 12/2110

optimised to avoid crassing under the QR Harm to people and/or equipment

underpa‘ss. . . Working adjacent to and within live rail

The design provides for a thrust bored crossing corridor leading to personnel harm

to the east of the underpass.

Cranage and lifting undermeath OR bridge No residual risk due to removal of this N/A Design ~ Construction

Design has eliminated the interaction with the specific hazard situation. 127210

existing QR bridge by optimising the design to

avoid crossing under the QR bridge.

Excavation under QR bridge No residual risk due to removal of this N/A Design — Construction

Design has eliminated the interaction with the specific hazard situation. 12/2110

existing QR bridge by optimising the design to

avoid crossing under the QR bridge.

Rev 02
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Design Package:

Date:

Zone 2 Transverse Drainage - Other Culverts

Project Name:

ipswich Motorway Upgrade - Dinmore to Goodna

21 May 2009 / 08 July 2009 / 21 July 2009 S.LD. Report No: SIDR#16
E Responsible | Residual Risk Recipient
. Achieved "
. . . B, . Group Sign Transferred Group
No Actions Taken by Responsible Group Residual Risk SRlsk . Off to Group Acceptance
core N
Initial
16 Working adjacent traffic Harm to people and/or equipment 7A Design ~ Construction
The longitudinal drainage has been designed in Public safety cue to entering open (5P) 1212110
accordance with the appropriate guidelines. excavations
The longitudinal drainage design incorporates
the requirements of the temporary traffic
management plans.
Working adjacent/within rail corridor Damage to rail equipment or TA Design — Construction
The longitudinal drainage has been designed in infrastructure (5P) 1
acc_ordance with the appropriate QR and Damage to plant, equipment or work force
Project standards potential undermining of rail embankment,
tracks and other infrastructure
Electrocution
Pubiic access to rail comidor
2.0 ZONE 2
24 Potential dam effect between Monash Rd and Damage to property SH Design — Construction
2351 ctent housing estate during significant rain Drowning (5R) 12/2110
Manash road culverts have been designed to Harm to people andfor equipment
an acceptabie level of immunity (PMF) for the
road.

Rewv 02
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Design Package: Zone 2 Transverse Drainage - Other Culverts Project Name: Ipswich Motorway Upgrade — Dinmore to Goodna

Date: 21 May 2009 / 09 July 2009 / 21 July 2009 S.1.D. Report No: SIDR#16

Achieved | Responsible Residual Risk | Recipient

. . . . . Group Sign | Transferred Group
No 7 Actions Taken by Responsible Group Residual Risk Risk Off to Group Acceptance

Initial

Score

22 Localised flooding at upstream side of key = Damage to property 5H Design — Construction

EO%E—S_ e Drowning (5R)
ptions for over-sizing key culverts were . :

considered. Where it did not adversely impact Harm to people and/or equipment
on residents downstream, hydraulic regime, or
maintenance, over-sizing was adopted.
Culverts have been designed with the
appropriate level of immunity as specified in the
Design Brief,

Desktop study undertaken for all the
Transverse culverts detailing the expected
impact of a full blockage or significant rain
event.

Safety screens to culvert inlets/outlets have

been designed in accordance with QUDM
section 12.04 where required.

23 Working within power easement « Harm to people and/or equipment 6H Design - Construction
Existing electricity and overhead power lines e Electrocution (5U) 12/2/10

have been identified and shown on the design | _ .
drawings. . Damage to power poles / power lines

+ Damage to plant

Working in UXO clearance area = Harm to pecple and/or equipment 5H | Design - Construction

UXO clearance areas have been shown onthe |«  Explosion if UXO uncovered inside or (4uy | 122110
exclusion zone drawings and the drainage outside of exclusion zone
design has avoided this exclusion zone

Rev 02 Page 20 of 43
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Zone 2 Transverse Drainage - Other Culveris

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

21 May 2009 / 09 July 2009 /21 July 2009 S.1.D. Report No: SIDR#16
; Residual Risk ini
. e et o B N actioved | SIS | Mnatened | oot
o ctions Taken by Responsible Group esidual Ris is Off to Group Acceptance
Score o
[nitial
24 - Working adiacent/within =il corridor Harm to people and/or equipment 4M Design — Construction
The design has located the proposed gully Damage to QR infrastructure (4R) 12/2/10
infrastructure outside of the QR boundary to Electrocution
allow for ease of construction and to minimise ) . .
the risk of damage to QR assets. Public access to rail corridor
Permanent and temporary fencing locations
and details developed to restrict access to the
rail corridor. Fencing details are shown in
another package (refer Fencing Package
. DGRORF101)
Utilising existing QR infrastructure where
possible to minimise risk of '
undermining/affecting rail formation,
25 Introduction of constant water path to retaining Potential for retaining wall failure due to 4M Design — Construction
structure erosion (3V)
Catch drains and toe drains have been Potential for overtopping drainage system
provided where required to control stormwater due to abnormaily large rainfali event
runoff. _ . Potential for erosion around wall following
Local drainage requirements have been large rainfall event
w:]cl:srporated in the design of the retaining Harm to people and/or equipment
Wall drainage is shown on the structural
retzining wall drawings

Rev 02 SN
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Design Package: Zone 2 Transverse Drainage - Other Culverts Project Name: Ipswich Motorway Upgrade — Dinmore to Goodna
Date: 21 May 20089 / 08 July 2009 /21 July 2009 S.L.D. Report No: SIDR#16
; Residuai Risk L]
| Achieved Zeripu‘:)n;;;:f Transferred Rch:-f::)nt |
No Actions Taken by Respensible Group Residual Risk i Risk Off
L s to Group Acceptance
core oo
. {nitial
2.2 Localised flocding at upstream side of key « Damage to property SH Design — Construction
culverts «  Drowning (5R) 12/2/10
Ogptions for over-sizing key culverts were - :
considered. Where it did not adversely impact Harm to people and/or equipment
on residents downstream, hydraulic regime, or
maintenance, over-sizing was adopted.
Culverts have been designed with the
appropriate level of immunity as specified in the
Design Brief,
Desktop study undertaken for alt the
Transverse culverts detailing the expected
impact of a full blockage or significant rain
event
Safety screens to culvert inlets/outlets have
been designed in accordance with QUDM
section 12.04 where required.
23 Working within power easement * Harm to people and/or equipment 6H Design Construction
Existing electricity and overhead power lines e Electrocution (5U) 12/2110
gzﬁi ﬁg:n identified and shown on the design | | Damage to power poles / power fines
) » Damage to plant
Working in UXO clearance area = Harm to people and/or equipment SH | Design~ Construction
UXO clearance areas have been shownonthe |« Explosion if UXO uncovered inside or {4 12/2110
exclusion zone drawings and the drainage outside of exclusion zone
design has avoided this exclusion zone
:
|
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Zone 2 Transverse Drainage - Other Culverts

Project Name:

ipswich Motorway Upgrade — Dinmore to Goodna

21 May 2008 / 09 Juty 2008 / 21 July 2009 S.LD. Report No:  SIDR#16
. Responsible | Residual Risk |  Rracipient
N Actions Taken by R ible G Residual Risk A Rk | GroupSian | Transferred Group
o ctions Taken by Responsible Group esidual Ris s Off to Group Acceptance
Score T
Initial
24 Working adjacent/within rail corridor » Harmto peopie and/or equipment 4M Design - Construction
The design has located the proposed gully » Damage to QR infrastructure 4R) | 12/2110
infrastructure outside of the QR boundary to +  Electrocution
allow for ease of construction and to minimise . . )
the risk of damage to QR assets. = Public access fo rail corridor
Permanent and temporary fencing locations
and details developed to restrict access to the
rail corridor. Fencing details are shown in
another package (refer Fencing Package
DGRORF101)
Utilising existing QR infrastructure where
possible to minimise risk of
undermining/affecting rail formation.
25 Introduction of constant water path to retaining | « Potential for retaining wall failure due to 4M Design — Construction
structure erosion (3U) 12/2110
Catch drains and toe drains have been + Potential for overtopping drainage system
provided where required to control stormwater due to abnormally large rainfall event
Funoft. _ . = Potential for erosion around wall foflowing
Local drainage requirements have been large rainfall event
Lrl:ac;?;'porated in the design of the retaining «  Harm to people andior equipment
Wall drainage is shown on the structural
retaining wall drawings
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Zone 2 Transverse Drainage - Other Culverts

Project Name:

Ipswich Motorway Upgrade - Dinmore to Goodna

21 May 2009 / 09 July 2009 / 21 July 2009 S.1.D. Report No: SIDR#16
i Residuai Risk ini
N Actions Taken by R ible G Residual Risk Aclgie:ed RGii?’?’nSS;;:? Transferred Rgg’lﬁnt
o ctions Taken by Responsible Group esidual Ris is Off to Group Acceptance
Score .
Initial
26 Working adiacent traffic Public safety due to entering open A Design — Construction
The longitudinal drainage has been designed in excavations (5P) 1
accordance with the appropriate guidelines. Harm to people and/or equipment
The longitudinal drainage incorporates the
requirements of the temporary traffic
management plans.
Working adjacent/within reil corrider: Damage to rail equipment or am Design ~ Construction
Permanent and temporary fencing locations infrastructure (4R) 12/2/10
and details developed to restrict access to the Damage to plant, equipment or work force
rail corridor. Fencing details are shown in - < :
. potential undermining of rail embankment,
another package (refer Fencing Package :
DGRORF101.) tracks and_ other infrastructure
Electrocution
Public access to rail comridor
Personnel harm
3.0 Zone 1 _
31 Damage to existing services Damaging existing services requiring 4M Design ~ Construction
Potholing of the existing services has been replacement (4R) 1
undertaken and included in the survey model. Personnel/equipment harm due to contact
Existing services information also included in with five services
services model,
Applicable existing services have been shown
on the design drawings

Rev 02
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Zone 2 Transverse Drainage - Other Culverts

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

271 May 2009 / 09 July 2009 / 21 July 2009 S.1D. Report No: SIDR#16
. Responsible | Residual Risk Recipient
N Acti Taken by R ible G Residuai Risk Ac;;e;ed Group Sign | Transferred Group
o ions Taken by Responsible Group esiduat Ris s Off to Group Acceptance
Score T
Initiat

Working adjacent traffic Damage to peopie and/or equipment TA Design — Construction

The longitudinal drainage design incorporates Public safety due to entering open (4P) 12/2/10

the requirements of the temporary traffic excavations

management plans.

Precast pits have been specified as part of the

design.

Working adjacent/within rail corridor Damage to rail equipment or 4M Design - Construction

The design has located the proposed culvert infrastructure (4R) 12/2/10

infrastructure outside of the QR boundary to
and allow for ease of construction and to
minimise the risk of damage to QR assets,

Permanent and temporary fencing locations
and details developed to restrict access to the
rail corridor. Fencing details are shown in
another package (refer Fencing Package
DGRORF101)

The design has utilised as much of the existing
upstream headwall as possible (subject to
geometric positioning of the connecting
culverts),

Damage to plant, equipment or work force

potential undermining of rail embankment,
tracks and other infrastructure

Electrocution
Public access to rail corridor
Personne] harm

: Rav 02
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Design Package: Zone 2 Transverse Drainage - Other Culverts Project Name: Ipswich Motorway Upgrade — Dinmore to Goodna
Date: 21 May 2009 / 09 July 2009 / 21 July 2008 S.LD. Report No: SIDR#16
i .
: i Residual Risk ini
Achieved %iii?gsgf Transferred R%?c'::x;nt
No Actions Taken by Responsible Group Residual Risk Risk Off G
Score to Group Acceptance
tnit]
Access 10 pipes after construction » Public safety around outlets (CPTED) 6H Design — Construction
Fencing has been provided to limit falls from Public safety during storm events (4P) 12/2/10
sto.rm-water culverts and some fencing provided « Damage to public infrastructure
to limit access as per fencing package. Safety ]
grates and screens have been located in = Harm to people and/or equipment
accordance with QUDM section 12.04, risk ,
assessment. Stakeholders (ICC) have been
included in the selection of locating inlet
screens
3.2 Working adjacent traffic » Damage to people and/or equipment TA Construction
Permanent fencing and temporary fencing = Public safety due to entering open (5P)
locations and details developed to restrict excavations
access. Fencing details are shown in another
package (refer Fencing Package
DGRORF101.)
Precast pits have been specified as part of the
design. -
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Zone 2 Transverse Drainage - Other Culverts

Protect Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

21 May 2009 / 09 July 2008 / 21 July 2009 S.LD. Report No:  SIDR#16
i Residual Risk o
N Acti Taken by R ible G Residual Risk Aclgjie;ed l'\;&;zt;ng;;;e Transferred Rgcrlc?z:im
o ctions Taken by Responsible Group esidual Ris s Off to Group Acceptance
Score o
Inttiat
Working adjacent/within cail corridor » Damage to rail equipment or 4Mm Design ~ Construction
The design has located the proposed gully infrastructure (4R) 1
infrastructure outside of the QR boundary and » Damage to plant, equipment or work force
g:!ovx_f ff: r :zzse of zcao:sgtlg:tlon;nd to minimise s potential undermining of rail embankment,
€ fisk of damage to QR assets. tracks and other infrastructure
) . » Electrocution
Permanent and temporary fencing locations Publi to rail corrid
and details developed to restrict access tothe | * 4D!C aCcess to rail corridor
rail corridor. Fencing details are shown in +» Personnel harm
another package (refer Fencing Package
DGRORF101)
The design has utilised as much of the existing
upstream headwall as possible (subject to
geometric positioning of the connecting
culverts).
Damage to culverts during instattation of « Damage to culverts/pipes installed on site 4M Design — Construction
subsequent works requiring replacement (3U) 12/2110

Interdisciplinary reviews and checks have been
undertaken as part of the design process.
Clashes identified as part of the design process
and services realigned or relocated as
appropriate.

Stormwater pipes are shown on structural
drawings where the stormwater is integral with
the structure.

Pipe class and cover has been assessed for
likely construction and permanent loads (refer
to Design Report for details)

Rev 02
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02/12/2009

Date:

Zone 2 Transverse Drainage - Other Culverts

Project Name:

21 May 20089 / 09 July 2009 /21 July 2008

Ipswich Motorway Upgrade — Dinmore to Goodna

5.1.D. Report No:

SIDR#16
. Residual Risk ini
- ; | Achieved T;S;};%";;:f Transferred Rgcrlg::)nt
No Actions Taken by Responsible Group Residual Risk Risk Off
s to Group Acceptance
core Initi
Access to pipes after construction Public safety around outlets (CPTED) 6H Design - Construction
Fencing has been provided to limit fafls from Public safety during storm events (4P) 12/2/10 ’
stommter culverts and some fencing provided Damage to public infrastructure
to imit access as per fencing package. Safety ]
grates and screens have been {ocated in Harm to people andfor equipment
accordance with QUDM section 12.04, risk
assessment Stakeholders (ICC) have been
included in the selection of locating inlet
screens
3.3 Working adiacent traffic Damage to people and/or equipment TA Construction
The longitudinal drainage has been designed in Public safety due to entering open (5P}

accordance with the appropriate guidelines,

Permanent and temporary fencing locations
and details developed to restrict access.
Fencing details are shown in another package
(refer Fencing Package DGRORF101.)

Precast pits have been specified as part of the
design.

excavations

Rev 02
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Zone 2 Transverse Drainage - Other Culverts

Project Name:

ipswich Motorway Upgrade — Dinmore to Goodna

21 May 2009 / 09 July 2008 / 21 July 2009 S.1D. Report No:  SIDR#16
i Residual Risk | ini |
. . . . Achieved %e;%;ng;;:‘e Transferred | Rgcrlc?t:int
No Actions Taken by Responsible Group Residual Risk Risk Off
to Group Acceptance
Score i D
i Initial
Working adijacent/within rail corridor Damage to rail equipment or 4M Design — Construction
The design has located the proposed gully infrastructure 7 (4R)
infrastructure outside of the QR boundary and Damage to plant, equipment or work force
E!“Ew ffzr ease °tf carg.tmcﬂ;n to minimise the potential undermining of rail embankment,
_rr"‘; Z amar?e 0 l :sse ' h of th i tracks and other infrastructure
e design has utilised as much of the existing .
upstream headwall as possible (subject to Blectrocuion _
geometric positioning of the connecting Public access o rail corridor
culverts), Personnel harm
Permanent and temporary fencing locations
and details developed to restrict access to the
rail corridor. Fencing details are shown in
another package (refer Fencing Package
DGRORF101)
Working adjacent Goodna State School Public entering open excavations 6H Design ~ Construction |
Permanent and temporary fencing locations resulting in injury (4P} '
developed to restrict access. Fencing details Public entering culverts resulting in injury
are shown in another package (refer Fencing :
Package DGRORF101) Property damage/vandalism
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Connecting Dinmore to Goodna

Design Package: .Zone 2 Transverse Drainage - Other Culverts Project Name: Ipswich Motorway Upgrade — Dinmore to Goodna
Date: 21 May 2009 / 09 July 2009 / 21 July 2009 S.LD. Report No: SIDR#16

Achieveq | Responsible Residual Risk Recipient

. . . . - Group 3ign Transferred Group
No Actions Taken by Responsible Group Residual Risk Risk Off to Group Acceptance

Initial

Score

Damage to culverts durng installation of + Damage to services installed on site 4M Design — Construction
subseauent works » Damage to culverts/pipes installed on site (3U) 12,210
Interdisciplinary reviews and checks have been requiring replacement

undertaken as part of the design process.

Clashes identified as part of the design process

and services realigned or relocated as
appropriate,

Stormwater pipes are shown on structural

drawings where the stormwater is integral with
the structure.,

‘Pipe class and cover has been assessed for
likely construction and permanent ioads (refer
to Design Report for details)

Access to pipes after construction e Public safety around outlets (CPTED) 6H Design -~ Construction

Fencing has been provided to limit falis from « Public safety during storm events (4P)
stormwater culverts and some fencing provided | Damage to public infrastructure
to limit access as per fencing package. Safety
grates and screens have been [ocated in
accardance with QUDM section 12.04, risk
assessment Stakeholders (ICC) have been
included in the selection of [ocating inlet
screens
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Zone 2 Transverse Drainage - Other Culverts

Project Name:

ipswich Motorway Upgrade — Dinmore to Goodna

Date: 21 May 2009 /09 July 2009 / 21 July 2009 S..D. Report No: SIDR#16
- ; Residual Risk in [
N Actions Taken by R ible G Residual Risk A"Qfele" %e’?‘;ng;;:‘e Transferred ReGif:":’nt |
(o] ctions laken by esponsible roup esidua 1S 1s Off to Group Acceptance
Score .
Initial
3.4 Working adjacent traffic Darnage to people and/or equipment 7A Design — Construction
The longitudinal drainage has been designed in Public safety due to entering open {5P) 1
accordance with the appropriate guidelines, excavations
The longitudinal drainage design incorporates
the requirements of the temporary traffic
management plans. i
' Working adiacent/within rail corridor Damage to rail equipment or T7A Design -~ Construction I
The longitudinal drainage has been designed in infrastructure (5P} 1272110 3
accordance with the appropriate guidelines. Damage to plant, equipment or work force ‘
(QR_) ) potential undermining of rail embankment,
Minimal length of longitudinat drainage has tracks and other infrastructure
been proposed within the QR corridor to .
minimise the risk, Electracution
Open excavations within/adjacent the rail
corridor
Public access to rail corridor
3.5 Introduction of constant water path to retaining Potential for retaining wall failure due to 4M Design — Construction
structure erosion (3U) 121211
Catch drains and toe drains have been Potentiai for overtopping drainage system J
provided where required to control stormwater due to abnormally large rainfall event ;
rurof, . . Potential for erosion around wall following
Local drainage requirements have been large rainfall event
incorporated in the design of the retaining
walls.
Wall drainage is shown on the structural
retaining wall drawings
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Design Package: Zone 2 Transverse Drainage - Other Culverts Project Name: Ipswich Motorway Upgrade — Dinmore to Goodna
Date: 21 May 2009 / 09 July 2009 / 21 July 2009 S.1.D. Report No:  SIDR#16
. Responsible | Residual Risk l Recipient
N . Taken bv R ible G Residual Risk AcFI:!exed Group Sign Transferred Group
o | Actions Taken by Responsible Group esidual Ris : is Off to Group Acceptance
! core o
] . Initial
4.0 ZONE 4
4.1 Working adjacent traffic « Damage to people and/or equipment TA Design — Construction
Permanent fencing locations and details « Public safety due to entering open (5P)
developed to restrict access to the Motorway. excavations
Fencing details are shown in another package
(refer Fencing Package DGRORF101)
Location of proposed drainage designed to limit
the extent of excavation required to reduce the
risk
Working adiacent/within rail corridor = Damage to rail equipment or 4M Design — Construction
The design has located the proposed gully infrastructure (4R)
infrastructure outside of the QR boundary to + Damage to plant, equipment or work force
allow for ease of construction and to minimise . - .
. = potential undermining of rail embankment,
tShe:s: c:j damage t°| ﬁR a}tassets. tracks and other infrastructure
takeholder approval has been sort to agree . .
on the proposed crossing alignments. Electrocution ) o ] n
Crossings are significantly below track level * O;:;:.-_r; excavations within/adjacent the rail
and located away from all masts, signals and cornaor o
sidings, and are in accordance with the QR » Public access to rail corridor
standards.
Permanent fencing locations and detaiis
developed to restrict access to the rail corridor.
Fencing details are shown in another package
(refer Fencing Package DGRORF101)

Rev 02
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Design Package:

Date:

‘ | “SAFETY IN DESIGN” RISK SCHEDULE | D2G-MP13-F-4100
igi . | | RevNum. B
Ongthance Applicable Design Lot: RERODR206 | RevDse  oom21008
Rin Goodna
Conuecting m-"f Note: Parts of the SIDR highlighted in grey have been added after the original workshop date ! Page 31043

Zone 2 Transverse Drainage - Other Culverts

Project Name:

271 May 2009 / 09 July 2009 / 21 July 2009

Ipswich Motorway Upgrade — Dinmore to Goodna

S..D. Report No:  SIDR#16

No

Actions Taken by Responsible Group

Residual Risk

Achieved
Risk
Score

Responsible
Group Sign
Off

Residual Risk

Transferred
to Group

Recipient
Group
Acceptance
Initial

Access 1o pipes after construction

Fencing has been provided to limit falls from
stormwater culverts and some fencing provided
to limit access as per fencing package. Safety
grates and screens have been located in
accordance with QUDM section 12.04, risk
assessment. Stakeholders (ICC) have been
included in the selection of locating inlet
screens

All stormwater infrastructure has been design
in accordance with relevant standard drawings.

Public safety around outlets (CPTED)
Public safety during storm events
Damage to public infrastructure

Harm to people and/or equipment

6H
(4P)

Design -
12/2710

Construction

4.2

Woerking adjacent traffic

Permanent fencing locations and details
developed to restrict access to the Motorway.
Fencing details are shown in another package
(refer to DGPCAL101).

The stormwater has been design in accordance
with the relevant design documentation.

The longitudinal drainage design incorporates
the requirements of the temporary traffic
management plans.

L]

L]

Damage to people and/or equipment

Public safety due to entering open
excavations

&6H
CL8))

Design ~-

Construction

Rev 02
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: o N R D2G-MP13-F4100
Ori gm Alliance SAFETY IN DESIGN” RISK SCHEDuLE Revram. B
Applicable Design Lot: RERODR206
ing; Diamore to Good o . — ‘ Rev Date 02/12/2009
‘ Note: Parts of the SIDR highlighted in grey have been added after the original workshop date Page 32 of 42
Design Package: Zone 2 Transverse Drainage - Other Culverts . Project Name: Ipswich Motorway Upgrade — Dinmore to Goodna
Date: 271 May 2009 / 09 July 2008 / 21 July 2009 S.L.D. Report No: SIDR#16
i Residual Risk o
N Actions Taken by Responsible G Residual Risk g GoupSian | Transferred R(e;g:znt
o ions Taken by Responsible Group esidual Ris Sc:re Off to Group Acceptance
initial
Working adiacent/within rail corridor; + Damage to rail equipment or 4M Design — Construction
No longitudinal drainage proposed within rail infrastructure {4R) 12/2110
corridor. + Damage fo plant, equipment or work force
Permanent fencing locations and details s Electrocution

developed fo restrict access to the rail corndor.
Fencing details are shown in relevant fencing
package (refer DGRORF101)

e Public access to rail corridor

43 Introduction of constant water path to retaining | «  Potentia! for retaining wall failure due to 4M Construction
structure erosion (3V)
Catch drains and toe drains have been » Potential for overtopping drainage system
provided where required fo control stormwater due to abnormally large rainfall event
runoff. _ s  Potential for erosion around wall following
Local drainage requirements have been farge rainfall event i
incorporated in the design of the retaining
walls.
Wall drainage is shown on the structural
retaining wall drawings
5.0 ZONE 4 RETENTION BASIN
5.1 Space Constraints « Damage to people or plant 4M Design — Construction
Design of basin completed to ensure that all (3U) 1212110

earthworks are within Project Boundary and no
works cross into QR corridor.

Rev 02 Page 32 ¢f 43




Design Package:

OriginAlliance

Coanhecting Dinmore ko Goodna ‘

“SAFETY IN DESIGN” RISK SCHEDULE

Applicable Design Lot: RERODR206
Note: Parts of the SIDR highiighted in grey have been added after the original workshop date

D2G-MP13-F-4100

Rev Num, B
Rev Date
Page

33 of43

02/12/2009

Zone 2 Transverse Drainage - Other Culverts

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

Date: 21 May 2008 / 09 July 2009/ 21 July 2009 S.L.D. Report No:  SIDR#16
i Residuai Risk ini
No Actions Taken by R ible Grou Residual Risk Acgge:ed '?;f,'f,‘;";;gf Transferred RZ?‘?:';M
1ons Taken by Responsible Group esidual Ris o is Off to Group Acceptance
core e
Initial
Flooding in QR access track Flooding into QR SH Design —~ Construction
Design of basins included emergency overflow Overtopping of rail formation {4U)
provisions to contain runoff in large rainfal! .
events within designated drainage corridors. Harm to people andjor equipment
Design checked to confirm Q100 flood levels
are contained within the basin.
Geotechnical team has been consulted over
embankment stabifity issues
Working adiacent/within rail corridor Unintentional damage to infrastructure 4M Design - Construction
Permanent fencing locations and details due to works in and around the QR rail (4R)
developed to restrict access to the rail corridor. corridor
Fencing details are shown in relevant fencing Damage to plant, equipment or work force
package. Electrocution
. ) . Public access to rail corridor resulting in
Design footprint reduced to be contained fully property damage or public harm
with DTMR land
Included relevant stakeholders (QR) in design
solutions and have received signoff
6.0 FLOODING
6.1 Construction during flood events Local flooding causing dangerous work 6H Design ~ Construction
Advice on expected design event inundation site/traffic accidents (4P) 222110

areas

Local flooding impacts of IMU designs have
been assessed by flood modeis/drainage
assessment

Harm to people and or equipment
Drowning

Rev 02 TN
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. . ; D2G-MP13-F4100 [
OriginAlli SAFETY IN DESIGN” RISK SCHEL _.E Reviom B |
Figin m!sslce Applicable Design Lot: RERODR206 Revme  o2i2z0s |
Note: Parts of the SIDR highlighted in grey have been added after the original workshop date Page 34 of 43 |
Design Package: Zone 2 Transverse Drainage - Other Culverts Project Name: Ipswich Motorway Upgrade — Dinmore to Goodna
Date: 21 May 2009 / 09 July 2009 / 21 July 2009 S.LD. Report No: SIDR#16
Target E
No Job Step What are the Hazards SR'SK Controls Required Risk | Responsible
core | Group
Score |
Operation and Maintenance — Risk Assessment (CHAIR 3)
1 Access to manholes « Proximity to traffic B6H » Traffic control required in advance of 3L Owner
o Struck by vehicle and around manhole where access is (3R) | Design
directly adjacent to or in roadway
= Design manhole locations so that
they are offset from highly trafficked
areas
» Develop and implement
IWMS/JSA/HESP for maintenance
activities, including Traffic Control
Plan as required.
2 Capture and treatment of » Drainage discharges to an open drain SH » Provide spill containment basin at the 3L Owner,
flammable spills around Church St that runs adjacent houses and public end of each longitudina! drainage (3R) | Design
space wherever possible
« Develop and implement an
emergency response procedure in
the case of spillage
3 Maintenance of pits under kerb = Proximity to traffic 6H | « Traffic control required in advance of 3L | Owner,
lines or within roadway o Struck by vehicle and around manhole where accessis | (o) | Design
o Closure of local roads or the dlrec_:tly adjz-acent tcf orin roa.dway
motorway during maintenance = Design drainage pit to provide easy
access to the gully invert
= Develop and implement
IWMS/ISA/HESP for maintenance
activities, including Traffic Control
Plan as required.

Rev 02
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Design Package:

Date:

“SAFETY IN DESIGN” RISK SCHEDULE

D2G-MP13-F-4100 ]
. @ . Rev Num, B
Oﬂg i nAu!ance Applicable Design Lot: RERODR206 RevDate  02/12/2009 E
Connecting Diamore to Goodna
o Note: Parts of the SIDR highlighted in grey have been added after the original workshop date : Page 35 of 43 |

Zone 2 Transverse Drainage - Other Culverts

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

21 May 2008 7 09 July 2009 / 21 July 2009 S.1.D. Report No: SIDR#16
. Target :
No Job Step What are the Hazards Risk Controls Required Risk | esponsible
Score Group
Score
4 Maintenance of inlet/outlet safety » Objects/people caught in inlet/outlet 6H | « Maintenance to be completed in dry " 4M | Owner,
strugtures required to prevent structures with no means of escape conditions (4r) | Design
public access. » Access 1o structure for maintenance - « Design of inlet/outlet structure to
(potential confined space depending consider removal of cage for
upon the structure maintenance purposes
' = Apply controls and safety systems for
access as per Australian Standard -
where drainage pit is deemed to be a
confined space
» Review design and apply sloped face
of grate to inlet/outlet
» Develop and implement
WMS/JSA/HESP for maintenance
activities, including Traffic Control
Plan as required.
5 ' > Q100 Rain Event » Overtopping of basin spillway 5H | « Develop an emefgency response 4M | Owner,
o Referto ltem 1.2 procedure in the case of basin (4r) | Design
o Flooding spﬂl\'rvay overtopping
o Scour and erosion = Design emergency overflow systems
: ) o . to allow drainage of extremely large
o High de_pths and velocities in rainfall events
pedestrian/road areas
= Catastrophic failure of basin 5H » Develop an emergency response 4M Owner,
embankment procedure in the case of basin {4R) | Design
o Referto ltem 1.2 embankment failure
o Flooding « Design emergency overflow systems
o Scourand erosion to_allow drainage of extremely large
. L rainfall events
o High depths and velocities in
pedestrian/road areas

— Rev (2
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D2G-MP13-F-4100
o EH] .
iOE’i inA!liance SAFETY IN DESIGN” RISK SCHEDuULE RevNum. B
! g Applicabie Design Lot: RERODR206 Rev Date 0271272008
| ‘Connecting Divmore to Goodna o
! Note: Parts of the SIDR highlighted in grey have been added after the original workshop date Page 36 of 43

Design Package:

Date:

Zone 2 Transverse Drainage - Other Culverts

Project Name:

ipswich Motorway Upgrade — Dinmore to Goodna

21 May 2009/ 09 July 2009 / 21 July 2009 S.L.D. Report No:  SIDR#16
: * Target ; .
No Job Step What are the Hazards Risk i Controls Required Risk Responsible
Score | Group
Score
6 Significant Rain Event Rainfall greater than design storm 5H regular inspection and maintenance aM Owner,
o Flooding regime to stormwater infrastructure (4R) | Design
o . Scour and erosion Review design to assess impacts
o High depths and velocities in due to large rainfall events
pedestrian/road areas
7 Basin sediment removal activities | = Significant buitd-up of siit / sediment 3L regular inspection and maintenance 3L | Owner,
raising level of basin regime to check sediment levels in (3R) Design
o Reduction of basin’s storage basin
capacity provide depth gauge markers in
o Contaminants/chemical basin as reference for water
' depth/sediment depth
Develop and implerment
WMS/JSA/HESP for maintenance
activities, including Traffic Control
Plan as required
* Access to basin 3L Design to aliow for designated 2L Owner,
o Slip/trip / fall maintenance access ramp into (2R) | Design

basins

Dewater dam prior to maintenance
(silt removal) activities

Work Method Statement to be
developed for maintenance of
basins to cover vehicle access,
dewatering and personnel access
and safety.

Rev 02
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D2G-MP13-F4100
o o . “SAFETY IN DESIGN” RISK SCHEDULE Revhum 6
OriginAlliance I Applicable Design Lot: RERODR206 RevDote 0211212008
Coanacting Diamors to Goodaa
Note: Parts of the SIDR highlighted in grey have been added after the original workshop date Page 37 of 43

Design Package:

Zone 2 Transverse Drainage - Other Culverts

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

Date: 21 May 2009 /09 July 2009 / 21 July 2009 S.LD. Report No: ~ SIDRi#16
i
! . Target :
| No Job Step What are the Hazards Risk Controls Required Risk Responsible
Score Group
Score
8 Longitudinal Drainage pipes + Restricted access 6H Design fo aliow for future access to 3L Owner,
behind walls « Damage to wall (3L) pipe for replacement/maintenance {3R) | Design
Working adia traffi Develop and implement
* rking adjacent to ¢ IWMS/ISA/HESP for maintenance
activities, including Traffic Control
Plan as required
g Longitudinal drainage pipes in « Retaining wall failure 6H Design to allow for pipe to be 3L Owner,
front of walls = Working adjacent to traffic (3L maintained in front of wal (3R) | Design
Develop and impiement
IWMS/JSA/HESP for maintenance
activities, including Traffic Control
Plan as required
10 Scour protection at stormwater = Access to structure for maintenance 5H Work Method Statement to be 3L Owner,
outlets « Loose debris / rubble (2L) developed for maintenance of (2U) | Design

outlets.

reguiar inspection and maintenance
regime to check scour protection
and possible blockages to culverts

review scour protection design to
ensure installation requires minimal
maintenance

. Rev 02
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. D2G-MP13-F-4100
OriginAlli ~SAFETY IN DESIGN” RISK SCHELuLE RevNem B
E’Eg Eﬂ Eante Applicable Design Lot: RERODR206 RevDate  02/12/2009
Comecting: Din more to Goodna
Note: Parts of the SIDR highlighted in grey have been added after the original workshop date Page 38 0f43

Design Package:

Date:

Zone 2 Transverse Drainage - Other Culverts

Project Name:

Ipswich Motorway Upgrade ~ Dinmore to Goodna

21 May 2009 / 09 July 2009 / 21 July 2009 S..D. Report No: SIDR#16
. Target -
No Job Step What are the Hazards Risk Controls Required Risk Responsible
Score Group
Score
11 Regional Flood management =« Flocding of the traffic areas TA Flood modelling to be undertaken to 6H Owner
« Electrical hazards, (5P) assess flood extents (4P}
public/environmental health hazards Bulk motorway 1o be designed to
due to waste producis/poilution not worsen/change the pre-existing
« Emergency vehicle access regional flood regime
restrictions, public access/escape Disaster/emergency management
prevented by floodwaters plans
» Drowning Traffic control pians as required,
« Increase depth and area of flood Develop integrated work method
inundation statements for maintenance during
floods
Lizise with flood emergency
response personnel/emergency
services
RERODR206- | Inlet screens at transverse culverts | « People being injured if washed into 7A Sloped inlet screens to prevent 5H | Owner,
1 culvert structures (5P) unauthorised access Designer

« Drowning
+ Being pinned against an inlet screen

Sloped screens with horizontal bars
to assist people to climb up and out
to safety (as per QUDM
recommendations)

(5R)

Rev 02
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Design Package:

Date:

“SAFETY IN DESIGN” RISK SCHEDULE

OriginAlliance

Connecting Dinmore to Goodaz

Applicable Design Lot: RERODR206

Note: Parts of the SIDR highlighted in grey have been added after the original workshop date

1

D2G-MP13-F-4100

! Rev Num, B
Rev Date
Page

39 of 43

02/12/2009

Zone 2 Transverse Drainage - Other Culverts

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

21 May 2009 / 09 July 2009 / 21 July 2009 S.1.D. Report No: SIDR#16
R ibl Group Risk Ty
Achieved | ‘GroupSign | Transterred |ty
No Actions Taken by Responsibie Group Residual Risk ‘ Risk Off to Acceptance |
Score tor !
Initial
Operation and Maintenance — Mitigation (CHAIR 3).
1 | Proximity to traffic *+  Working adjacent to live traffic and being 6H Design — Owner
Manhole locations designed (where struck by vehicle (where pits are adjacent (5U) L
practical) to be offset from roadways to allow to roadways)
safe access, and in accordance with the = Harm to people and/or equipment
applicable design standards.
Step irons have also been provided inside
manholes as per Australian Standards
! {where required)
2 Dangerous liguid discharges: » Pollution due to drainage discharges to an 4M Design — Owner
Spill containment ( 40 000L) has been open drain that runs adjacent houses and | (ary | 12240
included in the water quality device within public space leading to environmental
Zone jand 2 harm and/or harm to people.
= Ignition of liquid leading to injury/fire
» Public safety and heaith
3 Proximity to traffic: = Working adjacent to live traffic and being &H Design ~ Owner
Design carried out in accordance with the struck by vehicle (where pits are adjacent (5U)
applicable design standards. to roadways}
= Harm to people and/or equipment

Rev Q2
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] 3 . D2G-MP13-F 4100
OriginAlli | SAFETY IN DESIGN” RISK SCHEL .LE Revtim. B
!Egsn fance J Applicable Design Lot: RERODR206 RevDate  02/12/2009
Connacting Dinmore to Goodna J L o .
| Note: Parts of the SIDR highlighted in grey have been added after the original workshop date Page 40 of 43

Design Package: Zone 2 Transverse Drainage - Other Culverts Project Name: Ipswich Motorway Upgrade -~ Dinmore to Goodna

Date: 21 May 2009 /09 July 2009 / 21 July 2009 S.i.D. Report No: SIDR#16
| . I [
Achieved Responsible Group Risk Recipient |
G Sign
No Actions Taken by Responsible Group Residual Risk Risk ron.g)ff ‘9 Transferred A Group
Score | to cceptance
Initial
4 Pit inlets and outlets: » Objectsipeople caught in inlet/outlet 5H ?2331%%” Owner
inlet structures and outlet structures structures with no means of escape (4U)
provided in locations in accordance with e« Access to structure for maintenance
QUDM 12.04 and in consultation with ICC {potential confined space depending upon
where applicable. Maintenance tracks or the structure
access pqmts have been provided to _ass;st +  Harm to people and/or equipment
in inspection where there are no spatial :
constraints.
5 Overtopping basin spillway: » Overtopping of basin spillway causing 5H Design — Cwner
Design provides an outiet for a controlled downstream harm to environment and /or (4u)
discharge up to the design storm event for people
the basin. « Nuisance Flooding/erosion
Basin faifure: = Overtopping of basin spillway causing 5H [32elsign - Owner
Design provides an outlet for a controlied downstream harm to equipment, (au)
discharge from the basin up to the design environment and /or people
storm event for the basin. « Nuisance Flooding/erasion
6 » Flooding impacts due to rainfall greater than 4M ?gg‘ﬂ%‘ Owner
Rainfall greater than design storm: design storm (3V)
Design undertaken includes a desk top study | * Overtopping of basin spillway causing
of the events that may occur based on downstream harm to equipment,
culverts becoming blocked or for events environment and /or people
greater than a Q100. = Nuisance Flooding/erosion :
|

Rev 02
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Design Package:

OriginAlliance

Connecting Diamore to Goodna

“SAFETY IN DESIGN” RISK SCHEDULE

Applicable Design Lot: RERODR206
Note: Parts of the SIDR highlighted in grey have been added after the original workshop date

D2G-MP13-F-4100

Rev Num. g
Rev Date
Page’

02/12/2009
41 0of 43

Zone 2 Transverse Drainage - Other Cuiverts

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

Date: 21 May 2009 / 09 July 2009 / 21 July 2009 $.1.D. Report No: SIDR#16
Achieved ?SP%ngfble Grou': Ris: Rgcipient
" . . . - roup sign Transferre roup
No Actions Taken by Responsible Group Residual Risk SRCI:,:(e Off to Acceptance
Initial
7 Sediment build-up: = Improper access by personnel or plant 3L ?;‘Szi’g%“ Owner
Depth gauge markers have been added to resulting in comprising the basins (2u) 1
basins that are designed to retain water functionality
A rock lined invert to the basins has been * Increased difficulty for maintenance _
proposed to indicate the base of the basins People/equipment to service the basin
and to assist with maintenance. Causing harm to people and/or equipment.
Access to basin; » Public safety due to forced access to basin 3L ?;25% - Owner
Designated maintenance access ramps « Damage to basin during maintenance (3R)
have been provided in the design and activities
highlighted on the construction plans. = Personnel safety during maintenance
All water quality basin devices have been activities {working over water)
fenced and are generally located in between
high volume traffic road with access tracks.
Warning signage has been provided.
8 Longitudinal drainage behind walls; » Future access to pipes behind permanent 4M ?eSing - Owner
Buried Longitudinal drainage pipes in close walls - (3U) 2211
proximity behind walls have been avoided » Damage to wall structural components
where possible throughout the design. causing harm to people or equipment
Where longitudinal pipe are required behind
a retaining wall, the design of the pipe has
been integrated into the design of the wall
(refer to individual retaining wall packages
for details)
Rev 02 S
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SAFETY IN DESIGN” RISK SCHEDuLE

D2G-MP13-F-4100

OriginAlliance Tcable Des om0
- g Applicable Design Lot: RERODR206 RevDate  02/12/2009
Conmcting Diaraore to Goodea
o Note: Parts of the SIDR highlighted in grey have been added after the original workshop date Page 42 of 43

Design Package:

Date:

Zone 2 Transverse Drainage - Other Culverts

Project Name:

Ipswich Motorway Upgrade — Dinmore to Goodna

21 May 2009 / 09 July 2009 / 21 July 2009 S.1.D. Report No: SIDR#16
Achieved Responsible Group Risk Recipient
. . . . . Group Sign Transferred Group
No Actions Taken by Responsible Group Residual Risk S!'i:s:ce Off to Acceptance
' Initial
9 Lonaitudinal drainage in front of walls: « Retaining wall failure if trench is over- 4M ?5%91% - Owner
Buried Longitudinal drainage pipes in close excavated in front of wall causing harm to (3U)
proximity to the front of the wall have been people or equipment
avoided where possible throughout the
design. However where the longitudinal
drainage line is located in front of the wall
the retaining wall footing design has allowed
for the possible future excavation.
10 Access to stormwater outlets: » Access via rock protectionfunstable ground 4M ?;szi% - Owner
Access tracks have been designed to leading to personnel injury (2P)
provide access to stormwater outlets where | « Access during flood event causing
space allows, assisting in the visual personnei injury due to water
inspection of stormwater outlet structures. pressures/fiows.
Scour protection sized for the design flood
velocities and detailed to minimise the need
for maintenance
11 Regional Flood Management « Flooding to traffic areas causing accidents 7A g;;‘%% Owner
Bulk motorway designed so to not and harm to people and or equipment (5P)
worsen/change the pre-existing regional » Drowning
_ﬂ°°d regime. = impacts on local business and economy
Drainage infrastructure designed for -
recaognised and appropriate design storm
events.
RERODR206- | Inlet screens at transverse culverts: « People being pinned against screen &6H Eesign Owner
1 " | Installation of inlet screens at culverts = Drowning ' {5U) o2
deemed to be “Class A” contact
classification as per QUDM.,

Rev 02
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OriginAlliance

Comnecting Dinmore to Goodna

“SAFETY IN DESIGN” RISK SCHEDULE

Applicable Design Lot: RERODR206
Note: Parts of the SIDR highiighted in grey have been added after the original workshop date

D2G-MP13-F-4100 i
Rev Num. B i
Rev Date 02112/2009
Page 43 0f 43 \

Design Package:
Date:

Zone 2 Transverse Drainage - Other Culverts

21 May 2009 /08 July 2009 / 21 July 2009

Design Lot Design Lot Description
DGENKS103 Environmental Works Report | _
_DGRODR100 Drainage Details E
_GORODR102 Longitudinal Drainage
_GORODR103 Water Quality
GORODR105 Longitudinal Drainage - Church St EB Exit Ramp
GORCDR108 ! Transverse Dramage Culvert 1
GORODR107 Transverse Drainage - Culverts 2 & 3
 RERODR104 Goodna Creek Rehabilitation T
RERODR20C1 Longitudinal Drainage
RERODR20Z Water Quality
RODR205 Transverse Drainage (Early works culvert)
ERODRZOS Transverse Drainage (Other Zone 2 cuiverts) N
RIRODR300 Transverse Prainage o
RIRODR301 Longitudinal Drainage
RIRCDR302 Water Quality
RIRODR304 Longitudinal Drainage - Southern Service Roads
_ DIRODR4OO Transverse Drainage
DIRODR401 Longitudinal Drainage o
DIRODR402 Water Quality T
ZDGFHKS100 = .Regional Flood Modelling Report

Project Name: Ipswich Motorway Upgrade — Dinmore to Goodna

S.LD. Report No: SIDR#16

Rev 02 T
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Final Design Report
Transverse Drainage - Zone 2
Other Culverts

Appendix L — XP-SWNMM Outputs

D2G-BASD-RERODR206-R-1000 Page L-80
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C-SR100 . 1in 20year ARI Base Scenatio
SWMM Resulis
Links
Name Max Vel. m/s [Max Flow cms
p C16500A1 4.17 1.14
p C16500A1 0.81 1.35
¢ C16500A2 0.47 2.96
P_C16500A2 3.21 1.16
p C16500B1 2.34 0.84
p C16500B1 0 0.00
biC16500A3 0.79 1.34
p C16500A3 3.54 1.01
p C16500A3 0.14 -0.43
biC16500F1 0 (.00
p C16500F1 3.06 3.10
p C16500A5 3.29 3.73
C16500D1 5,49 2.45
I'Em 6500d1 0.83 1.00]
lp C16500A6 2.95 6.02
p C16500G1 0.73 0.08
p C16500G1 0 0.00
bc16500g1 Q.34 0.03
p C16500A7 3.44 9.38
p C1650011 2.91 3.22
p C1650011 0.73 1.81
C DS A8 0.84 18.15
pC18500Et 4.08 1.48
bc16500et 1.12 (.29
p C165Q0H1 2.88 1.44
p C16500H1 0.63 1.37
C16500CH 3.83 0.62
C16500C1 0.84 0.85
C16500A4 2.59 3.43
p C16500A4 2.6 3.44

Nodes

Name Max Waler Elevation (m]invert Elevalion m
G16500A1 21.802 23.622
C16600A2 16.321 18.342
C1650081 15.05 15.928
C16500A3 15.264 16.411
C16500F1 14.703 15.978
C16500A5 13.947 15,346
C16500D1 13.4 15,835
C16500A6 12.631 14,948
C16500G1 12.872 15.225
C16500A7 11.53 14.294
C185001 11.617 13.278
C16500A8 11.272 12.141
GCi 9,16 12.03
C16500E1 11.53 15.04
C16500H1 11.561 12.993
C16500C1 15.484 17.076
C16500A4 14.762 16.417




C-SR100

1in 20year ARI Ultimate Scenario

SWMM Results

Links
Name Max Velocity r{Max Flow ems
p C16500A1 4.04 1.14
p C16500A1 0.64 0.67
cc16500a2 0.48 1.94
p C16500A2 3.59 1.30]
p C16500A2 0 0.00]
biC16500B1 0 0.00]
obi 1.47 1.94
obi 1.47 1.94
obi 1.47 184
biC16500CH 0 0.00]
p G16500C1 269 0.66
p C16500B1 1.81 3.25
p C16500B1 1.81 3.25
p C16500B1 1.81 3.25
p C16500A 2.64 3.75
p7/301a 3.66 1,97
b7/301a 0.41 0.13
lps;v/301 a 2.07 1.37
by9/301A 0 0.00
his2i7t 0.88 0.60
872171 1.82 1.58
8/217L 2.1 0.34
8/217L 0.66 0.75
hig/217L 0.94 2.33
9/217L 1.14 0.21
bic16500i 0.64 0.07
p C1650011 2.34 5,26
p G16500A4 2.21 3.02
p G16500A5 3.12} 3.02
p C16500D1 1.24 0.05
bic16500D 0 0.00
bIC16500F1 0 0.00
p C16500F1 2.92 3.09
p C16500G1 1.06 0.08
p C16500G1 0 0.00
bic16500g1 0.14 1.35
pC16500E1 5.33 1.94
bic16500e1 0 0.00
p C16500A6 2.94 3.14
p C16500A7 2.7 7.32
RCBC 2,26 7.32
csri00b 1.59 14.24
Link54 1.71 -17.15
bic16500h1 3.17 270
bic16500h 0 0.00
pci6500b 2.26 3.02
pc16500d 1.82 242
C C16500E 0.96 2.33
PC16500F 1.98 2.23|
bid/2 171 2,12 0.34]
bid/217] 0.67 0.63]

Nodes

Name Max Water Efevation m Invert Elevation m
16500A1 21.80 23.59
C16500A2 16.32 18.32
C1650081 16.10 16.52
C16500C1 15.64 16.25
C16500B1p 14.65 15.96
C16500A 14.50 15.79
6/301L 14.05 15.95
S301A 14.03 15.67
9/301AQut 24.04 24.04
82171 13.61 15.28
8/217L 13.97 15.64
92171 13.24 15.20
p9/217Lo 13.03 15.29
C165001 11.26 13.83
C16500C 14.12 14.99
C16500A5 13.95 14.60
C1650001 13.40 13.62
C16500F1 14.70 15.89
C16500G1 12.87 15.34
C16500E1 11.63 14.24
C16500A6 12.63 13.81
C16500A7 11.53 13.28
SR100A 11.50 12.64
SR100B 11.00 12.00
Noded2 9.80 11.92
GC1 9.16 11.92
GC16500H1 11.17 13.01
C165008 13.92 15.37
C16500D 13.17 14.29
C16500F 12.80 14.28
C16500G 12.83 13.48
472171 14.35 15.93




C-F5620
SWMM Results

1in 20year ARI Base Scenario

Links Nodes
Name Max Velocity m/s |[Max Flow cms Name invert Elevation mlMax Water Elevation m
Channeli 0.70 2,38 C16450/K 14.86 15.84
Link32 0.58 3.25 16450/ 10.00 10.17
Culvert 2.20 2.70 C16450/rd2 14.65 15.84
Ser Rd 0.00 0.00 C16450/rd3 14.32 14.88
Service Road 0.00 0.00 C16450/ab 15.37 17.17
Link37 1.28 3.29 C16450/rd1 18.00 18.03
Link20Q 0.41 0.05 C16450/c 15.54 17.19
1200 pipe - 2.67 2.40 Node18 16.80 16.94
Roadt 1.34 3.33 C16150/ 11.28 13.02
Linki8 0.79 0.19 C16150/rd3 9.38 10.10}
Pipe 2.05 1.31 Culi out 10.91 11.13
overland 0.25 2.29] Cul2 inlet 9.47 10.67
Link35 0.44 0.04 C16150/rd1 14.37 14.49
Cul 36m 2.88 1.32 C16150/x 13.58 13.76
Weir 0.00] 0.00 C16450/w 14.00 14.00
W1 0.00 0.00 C16150/g1 13.00 13.06
Channel 0.57 1.32 C16150/g2 13.00 13.06
pipes 1.82 1.60 C16150/rd2 15.00 15.01
ChalkST 0.00 0.00 Ci6150/a 20.00 20.03
Road 0.00 0.00 16150/ 13.81 14.14
db i.22 0.19 INode22 13.61 13.61
ch 1.17 0.65 |C18450/n 14.00 14.48
Linki1 0.94 0.34
Link9 1.05 0.43
Link12 0.64 0.07
ab Q.74 0.49
Link21 0.00 0.00
Link34 3.37 (.65
Link38 (.99 3.30
C-FS620 1in 20year ARI Ultimate Scenario

Name Invert Elevailon m{Max Water Elevation m
Name Max Veloclly m/s |Max Flow cms C16450/ab 15.20 16.19
Link20 (.00 0.00 C16450/r81 18.00 18.02
Cul 94m 3.74 3.85 C1i6450/c 15.54 17.07
Link18 0.52 0.07 C16150/b1 12.25 13.02
Pipe 2.89 1.83 ¢16150/x 11.00 11.26
overland 0.29 1.41 C16150/r71 15.00 15.02
C_F58201 2.29 1.07 Ci16150/a 20.00 20.03
road 0.00 0.00 C16150/r72 15.00 15.02
Link52 4.04 1.23 Noded4 16.00 16.00
Linkt2 0.84 0.14 C16450/z 12.80 13.25
ab 0.97 0.50 C16150/h 10.50 10.93
Link47 0.90 0.17 C16150/z 8.83 9.81
Link46 0.00 0.00 C16450/% 10.00 10.21
Link81 1.40 3.90 Node57 12.20 12.89
Cul 82m 2.87 1.47 Nodeb9 13.00 13.00
Qverfiow 0.00 0.00
Link60 1.26 8.331
Link53 2.06 8.34]




Culverts C-FS 750 & C-FS 1250-Inlet Losses

Inlet Capcities (cumec)

Double Inlet Gully Pits

1800mmx900mm
depth(m) [0% blocked 50% blocked
0 0 0
0.05 0.055 0.055
0.1 0.156 0.156
0.14 0.26 0.26
0.2 0.444 0.444
0.25 0.621 0.621
0.3 0.73 0.73
0.35 0.789 0.789
0.4 0.843 0.843
0.45 0.895 0.895
0.5 0.943 0.943
Pit head Losses
Pipe Losses Coefficients
Pit Loss 4
Exit Loss i
Pipe Losses
Plpe Losses Mannings n value

Concrete Pipes

0.014

Culverts C-SR 100-Pipe Losses

Pipe head

Losses

Pipe Losses

Coefficients

Entrance Loss

0.7

Exit Loss

i

Pipe Losses

Pipe Losses

Mannhings n value

RCBC Congcrete bg

0.014




SWMM Resulls

C-FS950 1in 20year AR] Base Scenario

Links

IName IMax Flow cms [Max Velocity mis
Link28 0.00 0.00
culd 3.98 4.59
Qverflow 12.60 3.01
Link10 4.16 (.68
exist cul 1.86 2.79
Mc Road 5.78 2.57
old rd 5.78 2.57
Mic Waeirt 2.52 0.001
MCWeir 2.52 0.00}
Link11 4.37 1.27
Cul 4 0.32 1.22
Bd Weir2 2.37 1.89
road 1 2.37 1.89
Link17 3.00 (.59
Link24 1.83 (.56
Pipe 4.53 5.18
Link27 0.81 0.93
Link29 0.64 1.22
Link23 1.36 0.51
Link21 1.01 1.03
Link30 (.92 1.65
Link32 5.51 1.13
Channel 2.51 Q.77

C-FS750 1in 20year ARl Base Scenario

Name Max Flow cms [hiax Yelocity m/s
Link20 0.28 0.84
Link34 0.61 1.74
Link35 0.00 0

C-FS$1250 1in 20year AR] Base Scenario

|Name

}Max Flow cms

Max Velocity m/s

|Gnka3

i 0.52

1.21}

Nodes

[Name Max Water Elevalionm  |Invert Elevatlon m
C-FS8950/d 16.89 13.44
C-FS950/g1 13.78 12.90
C-F5850/a 10.33 8.60
Noded 8.80 8.24
Nodel2 8.80 7.50
C-FS950/ 18.96 17.73
C-FS950/e 17.56 17.50
C-F3950/h 20.22 18.84
C-FS950/g 21.05 17.54
C-FS1100/a 16.43 16.30
Node23 15.03 14.88
C-FS950/b 11.24 11.00
C-FS1100/b 16.16 16.00
C-FS950/g2 19.17 19.00
Node29 10.61 10.50
Node3i 19.79 19.75
Node34 9.77 9.60
Name Max Waler Elevation m  |invert Elevation m
C-FS750/a 13.34 13
Node28 11.28 11
C-FS750/b 14.42 13.8
Node33 13.89 13.6

|Name Max Water Elevation m  |invert Elevation m

[C-FS12507a

22.07

22




SWMM Resuits

C-FS950 1in 20year ARI Ultimate Scenario

Links
{Name Max Flow cms |Max Velocity m/s
Link28 0.00 0.00
cult 3.88 4.73
Link10 4.09 2.48
Linki1 5.88 1.43
Cul 4 0.63 2.36
Rd Weir2 1.61 1.62
road 1 1.61 1.62
Link17 2.57 3.67
Link24 1.82 0.57
Pipe 4.50 5.12
Link27 0.36 0.66
Link29 0.42 1.07
Link23 1.11 0.50
FS51100 0.30 1.56
Link30 0.85 1.60
New cul 2 5.74 2.06
Box Cul 5.49 1.77
old rd 5.49 1.77
Link44 5.98 0.43
Link21 0.68 0.88
axist cul 1.91 2.86
Mc Road 4.04 2.23
Weir 0.88 0.00
Channel2 6.38 0.61
Me Weir 0.88 0.00
Mc Weird 4.00 0.00]
MCweir 4,00 0.00]
Road.1 0.00 0.00]
Road 0.00 0.00}
Channel 3.97 0.94}

C-FS750 Tin 20year ARl Ultimate Scenario

Name Max Flow cms [Max Velocily m/s
Link33 (.34 0.274
Link35 0.84 0.884
Cul 35 1.80 0.899
Link51 0.39 0.744

C-FS1250|1in 20year ARI Ultimate Scenario

Name Max Flow cnjMax Velocily m/s
Link47 0.52 0.85
Link38 0.50 0.77
cul 6.1 0.52 1.51

Nodes

Me Max Water Elevallon m  |Inveri Elevationm
C-FS950/d 16.89 13.44
C-FS850/g1 13.50 12.90
Noded 8.83 8.24
Node12 8.83 7.50
C-FSa50/i 18.95 17.73
C-FSa50/e 17.71 17.50
C-FS950/h 20,22 18.84
C-FS950/g 21.03 17.54
C-FS1100/a 16.40 16.30
Node23 14.99 14.88
C-FS950/h 11.21 10.50
C-FS1100/b 16.75 16.25
C-FS950/a2 19.16 18.00
(C-FS950/a 10.55 9.40
C-F38950/i 10.38 8.70
Node39 16.13 16.00
Noded1 10.38 8.604
Node46 9.82 $.60]
Nﬂw Max Water Elevationm Invert Elevation m
C-FS750/rd 13.563 13.5
Node32 11.24 10.75
Node33 10.33 10
Noded3 12.74 11
C-F8750/a 12.83 12.75
[Name Max Water Elevation rjinverl Elevation m|
C-F51250/a 22.07 22
G-F51250/hb 20.98 20.4
C-FS1250/c 20.11 19.7
Node4?2 21.82 20.7




Appendix M -~ Pipe Class Outputs

Final Design Reporl
Transverse Drainage - Zone 2
Other Culverls

D2G-BASD-RERODR206-R-1000
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CPAA
PipeClass
Pipe Load Summary Sheet

DESIGN OF 750 DIA. FJ DRAINAGE PIPE

Page 1 of 1

Date: 09-Feb-2009

Cllent And Project Details

Job number: Design: C-FS620

Client: Designer:

Project: New Project _ Company:

Description: File: PipeClass_C7&C8.ppr
Design Parameters

installation Condition: embankment

Projection Type: positive

Pipe Nominat Diameter {mmy}: 750

Pipe Extérnal Diameter, D (mm):; 870 topof embentmentoctopofrad
Number Of Barrels: 2 : '

Barrel Spacing, lc {m): . 0.800

Soil Type: other

Soil Density (kN/m?®); 20 H
Soil Parameter K 0.1824

Width, B (m): 2.740

Height OF Fill, H (m): 1,900 e

Projection Height, h (m): 0.000 sufaco j
Projection Ratio, p (h/D): 0.000 —
Support Type: H2

Bedding Factor: 2.0

® B

Long Term Load Cases/Combinations Considered (controlling load casefcombinalion highlighted)

Load Description™ Fill Height {m} Waq/2.0 Waqft.5 Tc Pipe Class
earth 1.900 16.5 16.5 2
uniform surcharge load 1.900 21.8 _ 21.8 2
W80 1,900 16.5 4.1 20.7 2
A160 ' 1.900 16.5 5.7 22.2 2

All loads in kN/m. *Includes earth load at flll height shown.

GControlling Loads: earth + M1600 standard vehicle
Minimum Test Load: Tc=16.5+7.4=23.9KkN/m

Short Term Load Cases/Combinations Considered (adjusted to pipe class 3)

Load Description* Allowable Fill Ranges {m)
CPAAVR-10T {Const) 0.400 - 5,364
CAT140H {Const) 0.000 - 5.441
CATD300E {Const) 0.400 - 5.288, 0.000 - 0.154
CAT621F {Const) 0.400 - 5.303
CAT815F {Const) 0.000 - 5.410

All loads in kN/m. *Includes earth load at fill ranges shown.

Adopt 750 dia. Class 3 FJ pipe (750/3 FJ) in accordance with AS/NZS 4058:2007.

Design Notes:
1. Short term live loads are considered as acting directly on the pipe {no distribution) in accordance with AS/INZS 3725:2007.

2. A nominal pipe wall thickness of 54 mm has been assumed.

PipeCtass v1.2.3
© CPAA, Locked Bag 2011, St Leonards, NSW 1590




CPAA
PipeClass

Pipe Installation and Quantities Sheet

INSTALLATION OF 750 DIA. CLASS 3 FJ DRAINAGE PIPE

Page 1 of 1

Client And Project Detalls

Date: 09-Feb-2009

Instaltation Quantities

Job number: Design: C-FS620

Client: Designer:

Project: New Project Company:

Description: File: PipeClass_C7&C8.ppr
Design Parameters

installation Condition: embankment

Projection Type: positive

Pipe Nominal Diameter (mm): 750

Pipe External Diameter, D {mm): 870

Number Of Barrels: 2

Barrel Spacing, Ic (m): 0.600

Width, B {m}): 2.740

Height Of Fili, H (m): 1.800

Projection Height, h (m); 0.000

Projection Ratio, p (h/D): 0.000

Support Type: H2 {
Excavation Velume (solid) (m®m): 2.7

Quantities{m?/m} Minimum Zone Compaction (%)
Support Zone Depth Solid Loose Density Index Relative Density
{mm) {for cohesionless soils) {standard compaction)

Bed zone X =100 0.274 0.329 60 -
Haunch zone Y =265 0.420 0.504 60 -
Overlay zone O =150 0.083 0.000 as per project specification as per project specification
Material Grading Requirements
Sieve Size (mm) 75.0 | 190 | 95 | 236 | 060 | 030 | 015 { 0.075 J
Bed & Haunch Zones (% mass passing) - 100 - 100-50 | 90-20 § 60-10 | 25-0 10+
Construction Equipment Requirements

Name Description Allowable Fill Ranges® (m)
CPAAVR-10T {CPAA Construction Vehicle - Smooth Drum Vibratory Roller (... 0.400 - 5.364
CAT140H Grader CAT 140H - Total weight 17.0 tonnes 0.000 - 5.441
CATD300E Truck, Articulated CATD300E - Total weight (loaded) 49.2 t 0.400 - 5,288, 0.000 - 0.154
CAT621F Scraper CAT621F - Total weight {loaded) 53.8t 0.400 - 5.303
CAT815F Compacter, Soil CAT815F - Operating weight 20.9 1 0.000 - 5.410

*Equipment is not to be used outside of hese fill ranges over top of pipe.

Design Notes:

1. All bed and haunch zone materfal passing the 0.075 mm sieve to have low plasticity (AS 1726).
2. Ordinary fill material to have no stones > 150 mm dia., and no moare than 20% to be 75-150 mm.
3. For additional information refer to the project specification.
4. A nominal pipe wall thickness of 54 mm has been assumed.

PipeCiass v1.2,3

© CPAA, Locked Bag 2011, St Leonards, NSW 1690




CPAA
PipeClass
Detailed Load Report

DESIGN OF 750 DIA, CLASS 3 FJ DRAINAGE PIPE

Client And Project Details

Page 1 of 3

Date: 09-Feb-2009

Job number: Design: C-FS620

Client: Designer:

Project: New Project Company:

Description: File: " PipeClass_C78&C8.ppr

Long Term Load Cases/Combinations Considered (controlling load case/combination highlighted)

Load Description® Fill Height (m} Wg/2.0 Wq/1.5 Tc Pipe Class
earth 1.900 16.5 16.5 2
uniform surcharge load 1.900 21.8 21.8 2
Wweao 1.900 16.5 4.1 20.7 2
A160 1.900 16.5 5.7 22.2 2
$1600 1.900 I 165 6.1 227 2

All loads in kN/m. *Includes earth [oad at fill height shown

Short Term Load Cases/Combinations Considered (adjusted to pipe class 3)

Load Description™ Allowable Fill Ranges (m)
CPAAVR-10T (Const) 0.400 - 5.364
CAT140H {Const) 0.000 - 5.441
CATD300E (Const} 0.400 - 5.288, 0.000 - 0.154
CAT621F (Const) 0.400 - 5.303
CAT815F {Const) 0.000 - 5410

All loads in kN/m. *Includes earlh load at fill ranges shown.

earth
Height of fill, H = 1.900 m

Embankment Condition, positive projection
Setilement ratio, rs = 1.000

Projection ratio, p = 0.000

Equal plane of settlement height, He = 0.000
Spangler coefficient, C'e = 1.000

Working lvad due to earth fill, Wg = 33.1 kN/m

wsag

Footprint width at top of pipe, L1 = 3.256 m
Footprint length at top of pipe, L2 = 2.956 m
Footprint area, A = 9.625 m2

Load on footprint = 80.0 kN

Impact factor = 1.12
Live load pressure at top of pipe, g = 9.268 kPa

Minimum of LZand D, $ = 0.870m
Effective supporting length of pipe, Le = 4.202 m

Working load due io live load, Wq = 6.2 kN/m

PipeClass v1.2.3
@ CPAA, Locked Bag 2011, 5t Leonards, NSW 1590




CPAA
PipeClass
Detailed Load Report Page 2 of 3

DESIGN OF 750 DIA. CLASS 3 FJ DRAINAGE PIPE

Footprint width at top of pipe, L1 = 5.256 m
Footprint length at top of pipe, L2 = 2.956 m
Footprint area, A = 15.537 m2

Load on footprint = 160.0 kN

Impact factor = 1.12
Live load pressure at top of pipe, g = 11.482 kPa

Minimum of L2 and D, S =0.870 m
Effective supporting length of pipe, Le = 6.202 m

Working load due to live load, Wqg = 8.5 kN/m

51600

Wheel footprint width at top of pipe, L1 = 5.256 m

Wheel footprint length at top of pipe, L2 = 5.454 m

Wheel footprint area, A = 28.666 m2 {
Load on wheel footprint = 240.0 kN ‘

Impact factor = 1.00
Wheel pressure at lop of pipe, q = 8.372 kPa

Minimum of L2 and D for wheel, S = 0.870 m
Effective supporting length of pipe for wheel, Le = 6.202 m

Working load due to live [oad, Wq {(wheel} = 6.2 KN/m
UDL footprint width at top of pipe, L1 = 5.956 m

UDL Footprint length at top of pipe, L2 = 1.000 m
UDL footprint area, A = 5,956 m2

Load on UDL footprint = 24.0 kN

Impact factor = 1.00
UDL pressure at top of pipe, q = 4.030 kPa

Minirmum of L2 and D for UDL, S=0.870 m
Effeclive supporting length of pipe for UDL, Le = 6.902 m {

Working load due to live load, Wq (UDL) = 3.0 kN/m

Total working load due to live foad, Wqg = 9.2 kN/im

PipeClass v1.2.3
® CPAA, Locked Bag 2011, St Leonards, NSW 1590




CPAA
PipeClass
Detailed LLoad Report

DESIGN OF 750 DIA. CLASS 3 FJ DRAINAGE PIPE

M1600

Wheel footprint width al top of pipe, L1 = 5.256 m
Wheel footprint length at top of pipe, L2 = 5.454 m
Wheel footprint area, A = 28.666 m2

Load on wheel footprint = 360.0 kN

Impact factor = 1.11
Wheel pressure at top of pipe, q = 13.940 kPa

Minimum of L2 and D for wheel, § = 0.870 m
Effective supporting length of pipe for wheel, Le = 6.202 m

Working load due to live load, Wq {(wheel) = 10.3 kN/m
UDL footprint width at top of pipe, L1 = 5.956 m

UDL Footprint length at top of pipe, L2 =1.000 m

UDL footprint area, A = 5,956 m2

Load on UDL footprin = 6.0 kN

Impact factor = 1.11
UDL pressure at top of pipe, q = 1.118 kPa

Minimum of L2 and D for UDL, 8§ =0.870 m
Effective supporting length of pipe for UDL, Le = 6.902 m

Working load due to live load, Wq {UDL) = 0.8 kN/m
Tolal working foad due to five load, Wq = 711.1 kN/m

uniform surcharge load
Working load due to uniform surcharge foad, Wg = 10.4 kN/m
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CPAA
PipeClass
Pipe Load Summary Sheet

DESIGN OF 900 DIA. FJ DRAINAGE PIPE

Page 1 of 1

Date; 09-Feb-2009

Client And Project Details

Job number: Design: C-FS750

Client: Designer:

Project: New Project Company:

Description: File: Francis Street.ppr
Design Parameters ] nstural ground surfoce o top of ral _
Installation Condition: trench ” R S

Pipe Nominal Diameter {mm}: 800

Pipe External Diameter, D (mm): 1029

Soit Type: other

Soll Density (kiN/m?); 20 H

Soil Parameter Kji: 0.1924

Trench Width, B (m): 1.429

Height Of Fill, H (m): 1.400

Support Type: H2

Bedding Factor: 2.0 .

{
- B

Long Term Load Cases/Combinations Considered (controlling load case/combination highlighted)

Load Description* Fill Height {m) Wg/2.0 Waql1.5 Tc Pipe Class
earth 1.400 16.7 16.7 2
uniform surcharge load 1.400 22.8 22.8 2
wao 1.400 16.7 8.0 24,7 2
A160 1.400 16.7 10.4 271 2
M6

51600 1.400 16.7 8.7 254 2

All loads in kN/m. *Includes earth load at fill height shown.

earth + M1600 standard vehicle {
Tc=16.7 + 11.5 = 28.2 kN/m

Controlling Loads:
Minimum Test Load:

Short Term Load Cases/Combinations Considered (adjusted to pipe class 3)

Load Description* Allowable Fill Ranges {m)
CPAAVR-10T {Const) 0.000 - 50.000
CAT140H {Const) 0.000 - 50.000
CATD300E (Const) 0.000 - 50.000
CAT621F (Const) 0.400 - 50,000
CAT815F {(Const) 0.000 - 50.000

All loads In kNfm. *Includes earth load at fill ranges shown.

Adobt 900 dia. Class 3 FJ pipe (900/3 FJ) in accordance with AS/NZS 4058:2007.

Design Notes:

1. Short term live loads are considered as acting directly on the pipe (no distribution) in accordance with AS/NZS 3725:2007.
2. A nominal pipe wall thickness of 57 mm has been assumed.,

PipeCilass v1.2.3
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CPAA

PipeClass
Pipe Installation and Quantities Sheet Page 1 of 1
INSTALLATION OF 200 DIA. CLASS 3 FJ DRAINAGE PIPE

Client And Project Detalls Date; 09-Feb-2009
Job number: Design: C-FS750

Client; Designer:

Project: New Project Company;

Description: File: Francis Street.ppr

Design Parameters netural ground surface or top of ral

Installation Condition: trench ‘ '

Pipe Nominal Diameter (mm}: 900

Pipe External Diameter, D {mm): 1029

Trench Width, B (m}); 1.429

Height Of Fill, H {m): 1.400 H
Support Type: H2

Excavation Volume (solid} {m¥m}: 3.7

D r
¥
k 3w
B
Installation Quantities
Quantities(m®m}) Minimum Zone Compaction (%)
Support Zone Depth Solid Loose Densily Index Relalive Density
{mm) {for cohesionless solls) (standard compaction)

Bed zone X=100 0.143 0.172 60 -

Haunch zone Y =310 0.232 0.279 60 -

Ovearlay zone 0 =150 0.622 0.000 as per project specification as per project specification
Backfill 1250 1.787 0.000 as per project specification as per project specification
Material Grading Requirements

Sieve Size (mm) 75.0 19.0 9.5 2.36 0.60 0.30 0.15 | 0.075
Bed & Haunch Zones (% mass passing) - 100 - 100-50 | 90-20 | 60-10 | 25-0 10-0
Construction Equipment Requirements
Name Description Allowable Fill Ranges* (m)

CPAAVR-10T |CPAA Construction Vehicle - Smoaoth Drum Vibratory Roller (... 0.000 - 50.000

CAT140H Grader CAT 140H - Total weight 17.0 tonnes 0.000 - 50,000

CATD300E Truck, Articulated CATD300E - Total weight {loaded) 49.2 { 0.000 - 50.000

CAT621F Scraper CAT621F - Total weight (loaded) 53.8t 0.400 - 50.000

CAT815F Compacter, Soil CAT815F - Operating weight 20.9 0.000 - 50.000

*Equipment is not to be used outside of these [ill ranges over top of pipe.

Design Notes:

1. All bed and haunch zone material passing the 0.075 mm sieve to have low plasticity (AS 1726).
2. Ordinary fill material to have no stones > 150 mm dia., and no more than 20% to be 75-150 mm.
3. For additional information refer to the project specification.

4, The trench width shown above is not to be exceeded.

5. A nominal pipe wall thickness of 57 mm has been assumed.

PipeClass v1.2.3
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CPAA

PipeClass
Detailed Load Report Page 1 of 3

DESIGN OF 900 DIA. CLASS 3 FJ DRAINAGE PIPE
Client And Project Details Date: 09-Feb-2009
Job number: Design: C-FS750
Client: Designer:
Project: New Project Company:
Description: File: Francis Street.ppr
Long Term Load Cases/Combinations Considered (controlling Joad case/combination highlighted)
Load Description* Fill Height {m) Wg/2.0 Waq/1.5 Tc Pipe Class
earth 1.400 16.7 16.7 2
uniform surcharge ioad 1.400 22.8 22.8 2
Wwao 1.400 16.7 8.0 . 247 2
A160 1.400 16.7 10.4 27.1 2
1 j e
51600 1.400 16.7 8.7 254 2

Allloads in kN/m. *ncludes earth load at fitl height shown

Short Term Load Cases/Combinations Considered {adjusted to pipe class 3) ' {

Load Description* Allowable Fill Ranges (m)
CPAAVR-10T {Const) 0.000 - 50.000
CAT140H {Const) 0.000 - 50.000
CATD300E {Const) 0.000 - 50.000
CAT621F (Const) 0.400 - 50.000
CATB15F (Const) : 0.000 - 50.000

All loads in kN/m. *Includes earth load at fill ranges shown.

earth
Height of fill, H = 1,400 m

Trench Condition, vertical walls
Spangiler coefficient, Ct = 0.816
Working foad due fo earth filf, Wg = 33.3 kN/m

Positive Projection Check

Sefflement ratio, rs = 1.000

Projection ratio, p = 0.389 . ,
Plane of equal settiement height, He = 1.400 '
Modified Spangler coefficient, C'e = 1.314

Working load dus to earth fill, Wg = 37.9 kN/m

Trench controls, adopt Wg = 33.3 kN/m

wso ‘

Footprint width at top of pipe, L1 = 2.530 m
Foolprint length at top of pipe, L2 = 2,230 m
Footprint area, A = 5.642 m2

Load on footprint = 80.0 kN

Impact factor = 1.19
Live load pressure at top of pipe, g = 16.874 kPa

Minimumof L2 and D, $ = 1.029m
Effective supporting length of pipe, Le = 3.649 m

Working lead due to live load, Wg = 12.0 kN/m

PipeClass v1.2.3
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CPAA
PipeClass
Detailed Load Report Page 2 of 3

DESIGN OF 900 DIA. CLASS 3 FJ DRAINAGE PIPE

A160

Footprint width at top of pipe, L1 = 4.530 m
Footprint length at top of pipe, L2 = 2.230 m
Footprint area, A = 10.102 m2

Load on footprint = 160.0 kN

[mpact factor = 1.19
Live load pressure at top of pipe, q = 168.848 kPa

Minimum of LZand D, S = 1.029 m
Effective supporling length of pipe, Le = 5.649 m

Working load due to live load, Wq = 15.6 kN/m

$1600

Wheel footprint width at top of pipe, L1 = 4.730 m
Whee! footprint length at top of pipe, L2 = 4.530 m
Wheel footprint area, A = 21.427 m2

Load on wheel footprint = 240.0 kN

Impact factor = 1.00
Wheel pressure at top of pipe, g = 11.201 kPa

Minimum of L2 and D for wheel, S = 1.029 m
Effective supporting length of pipe for wheel, Le = 5.849m

Working load due to live load, Wq (wheel) = 9.3 kN/m
UDL footprint width at top of pipe, L1 = 5.230 m

UDL Footprint length at top of pipe, L2 = 1.000 m
UDL footprint area, A = 5,230 m2

Load on UDL footprint = 24.0 kN

Impact factor = 1.00
UDL pressure at top of pipe, q = 4.589 kPa

Minimum of L2 and D for UDL, S = 1.000 m
Effective supperling length of pipe for UDL, Le = 6.349 m

Working load due to live load, Wq {UDL} = 3.8 kN/m

Total working load due to five load, Wq = 13.1 kN/m

PipeClass v1.2.3
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CPAA
PipeClass
Detailed Load Report

DESIGN OF 900 DIA. CLASS 3 FJ DRAINAGE PIPE

M1600

Wheel footprint width at top of pipe, L1 =4.730 m
Wheel footprint length at top of pipe, L2 = 4,530 m
Wheel footprint area, A = 21.427 m2

Load cn wheel footprint = 360.0 kN

Impact factor = 1.16
Wheel pressure at top of pipe, q = 19.490 kPa

Minimum of L2 and D for wheel, S = 1.029 m
Effective supporting length of pipe for wheel, Le = 5.849 m

Working load due to live load, Wq (wheel} = 16.2 kN/m
UDL footprint width at top of pipe, L1 =5.230m

UDL Footprint length at top of pipe, L2 = 1,000 m

UDL footprint area, A = 5.230 m2

Load on UDL footprint = 6.0 kN

Impact factor = 1.16
UDL pressure at top of pipe, g = 1.331 kPa

Minimum of L2 and D for UDL, S = 1.000 m
Effective supporting length of pipe for UDL, Le = 6.349 m

Working load due to live load, Wq {UDL) = 1.1 KN/m
Total working load due to live load, Wq = 17.3 kN/m

uniform surcharge load
Working load due to uniform surcharge load, Wg = 12.3 kN/m
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Client And Project Detaills

CPAA
PipeClass

Pipe Load Summary Sheet

DESIGN OF 2100 DIA.

FJ DRAINAGE PIPE

Page 1 of 1

Date: 09-Feb-2009

earth + weight of internal water

Job number: Design: C-FS950
Client: Designer:
Project: New Project Company:
Description: File: Francis Street.ppr
Design Parameters top of embankment of bop of ¢
Installation Condition: embankment 2 :
Projection Type: positive
Pipe Nominal Diameter {mm): 2100(
Pipe External Diameter, D {(mm): 2388
Number Of Barrels: 3
Barre! Spacing, lc {(m): 0.398 H
Soil Type: other
Soil Density (kN/m3): 20
Soil Parameter Ky 0.1924 natura
Width, B (m): 8.756 ground
Height Of Fill, H (m): 7.800 saface |
Projaction Height, h (m): 0.000 )
Projection Ratio, p {h/D): 0.000
Support Type: HS3
Bedding Factor: 4.0
i
Long Term Load Cases/Combinations Considered (controlling load case/combination highlighted)
Load Description” Fill Height {m} Wg/d.0 | Wag/1.5 | Wwi4.0 Tc Pipe Class
7.800 93.1 7.0 100.2 3

W80 7.800 93.1 0.9 7.0 101.0 3
A160 7.800 93.1 1.6 7.0 101.6 3
M1600 7.800 93.1 4.5 7.0 104.6 3
51600 7.800 93.1 3.5 7.0 103.6 3

All loads in kN/m. *Includes earlh joad at fill height shown.

Controlling Loads:

Minimmum Test Load: Tc = 102.7 + 7.0 = 109.7 kN/m

Short Term Load Cases/Combinations Considered

uniform surcharge load + weight of internal water

Load Description*

Allowable Fill Ranges (m)

CPAAVR-10T {Const) 0.000 - 11.653
CAT140H (Const) 0.000 - 11.676
CATD300E (Const) 0.000 - 11.586
CAT821F (Const) 0.000 - 11.586
CAT815F {Const) 0.000 - 11.659

All loads in kN/m. *Includes earth load at fill ranges shown.

Adopt 2100 dia. Class 4 FJ pipe (2100/4 FJ) in accordance with AS/NZS 4058:2007.

Design Notes:

1. Short term live loads are considered as acting directly on the pipe {no distribution) in accordance with AS/NZS 37256:2007.
2. A nominal pipe wall thickness of 102 mm has been assumed.

PipeClass v1.2.3
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CPAA
PipeClass
Pipe Installation and Quantities Sheet

Page 1 of 1

" INSTALLATION OF 2100 DIA.

Client And Project Details

CLASS 4 FJ DRAINAGE PIPE

Date: 09-Feb-2009

Job number: Design: C-FS950

Client: Designer:

Project: New Project Company:

Description; File: Francis Street.ppr

Design Parameters top of embankment or top of ral

Installation Condition: embankment ik

Projection Type: positive

Pipe Nominal Diameter {mm): 2100

Pipe External Diameter, D (mm): 2388

Number Of Barrels: 3

Barrel Spacing, lc (m): 0.398 H
Width, B (m): 8.756

Height Of Filt, H {m}: 7.800

Profection Height, h (m); 0.000 nstural |

Projection Ratio, p (h/D): 0.000 greand

Support Type: HSs3 surfacs (
Excavation Volume (solid) (m®/m): 22.3 '

v
]
Installation Quantities
Quantities(m®m) Minimum Zone Compaction {%)
Support Zone Depth Solid Loose Density Index Relative Density
{mm) (for cohesionless soils) (standard compaction)

Bed zone X =150 1.314 1.5677 70 -

Haunch zone Y =720 2.891 3.469 70 -

Side zone V =475 0.848 1.018 70 95

Overlay zone 0 =150 -4,651 0.000 as per project specification as per project specification
Material Grading Requirements

Sieve Size (mm) 750 | 190 | 95 [ 236 ) 060 | 030 | 015 | 0.07
Bed & Haunch Zones (% mass passing) - 100 - 100-5C | 90-20 | 60-10 | 25-0 10-0
Side Zone (% mass passing) 100 - 100-50 | 100-30 | 50-15 |- - - 20-0
Construction Equipment Requirements
Name Description Allowable Fill Ranges® (m)

CPAAVR-10T |CPAA Construction Vehicle - Smooth Drum Vibratory Roller (... 0.000 - 11.653

CAT140H Grader CAT 140H - Total weight 17.0 tonnes 0.000 - 11.676

CATD300E Truck, Articulated CATD300E - Total weight (loaded) 49.2 { 0.000 - 11.586

CATB21F Scraper CAT621F - Total weight (loaded) 53,6t 0.000 - 11.586

CAT815F Compacter, Soil CAT815F - Operaling weight 20.9 t 0.000 - 11.659

*Equipment is not to be used oulside of these fill ranges over top of pipe.

Design Notes:

1. All bed, haunch and side zone materfal passing the 0.075 mm sieve to have low plasticity (AS 1726).
2. Ordinary filt material to.have no stones > 150 mm dia., and no more than 20% to be 75-150 mm.

3. For additional information refer to the project spegcification.
4. A nominal pipe wali thickness of 102 mm has been assumed.

PipeClass v1.2.3
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CPAA

PipeClass
Detailed Load Report Page 1 of 3
DESIGN OF 2100 DIA, CLASS 4 FJ DRAINAGE PIPE

Client And Project Detalls Date: 09-Febh-2009
Job number: Design: C-FS950
Client: Designer:
Project: New Project Company:
Description: File: Francis Street.ppr
Long Term Load Cases/Combinations Considered (controlling load case/combination highlighted)
Load Description® Fill Height (m) Wg/4.0 | Wag/lt.5 | Wwid.0 Te Pipe Class
earth + weight of internal water 7.800 93.1 ) 7.0 100.2 3

w80 7.800 93.1 0.9 7.0 101.0 3
A160 7.800 93.1 1.5 7.0 101.6 3
M1600 7.800 93.1 4.5 7.0 104.6 3
S1600 7.800 93.1 3.5 7.0 103.6 3

All loads in kN/m. *Includes earth load at fill height shown

Short Term Load Cases/Combinations Considered

Load Description® Allowable Fill Ranges (m)
CPAAVR-10T (Const) : 0.000 - 11.653
CAT140H (Const) 0.000 - 11.676
CATD300E (Const) 0.000 - 11.586
CAT621F (Const) 0.000 - 11.586
CAT815F {Const) 0.000 - 11.659

All fvads in kN/m. *Includes earth load at fill ranges shown,

weight of internal water
Working load due to water load, Ww = 28.1 kN/m

earth
Height of fill, H = 7.800 m

Embankment Condition, positive projection
Settlement ralio, rs = 1.000

Projection ratio, p = 0.000

Equal plane of setllement height, He = 0.000
Spangler coefficient, C'e = 1.000

Working load due to earth fill, Wg = 372.5 kN/m

wso

Footprint width at top of pipe, L1 = 11.810m
Footprint iength at top of pipe, L2 = 11.510 m
Footprint area, A = 135.933 m2

Load on footprint = 80.0 kN

Impact factor = 1.10
Live load pressure at top of pipe, g = 0.647 kPa

Minimum of L2 and D, S = 2.388 mi
Effective supporting length of pipe, Le = 14.407 m

Working load due to live load, Wq = 1.3 kN/m

PipeClass v1.2.3
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Footprint width at top of pipe, L1 =13.810 m
Footprint length at top of pipe, L2 = 11.510 m
Footprint area, A = 158.953 m2

Load on footprint = 160.0 kN

Impact factor = 1.10
Live load pressure at top of pipe, q = 1.107 kPa

Minimum of L2 and D, § = 2.388 m
Effective supporting fength of pipe, Le = 16,407 m

Working foad due to live load, Wq = 2.2 kN/fm

§1600

Wheel footprint width at top of pipe, L1 = 13.810 m
Wheel footprint length at top of pipe, L2 = 36.510 m
Wheel footprint area, A = 504.203 m2

Load on wheel footprint = 960.0 kN

Impact factor = 1.00
Wheel pressure at top of pipe, q = 1.904 kPa

Minimum of L2 and D for wheel, S =2.388 m
Effective supporting length of pipe for wheel, Le = 16.407 m

Working load due to live Toad, Wq (wheel) = 3.8 kN/m
UDL footprint width at top of pipe, L1 = 14.510 m
UDL Footprint length at top of pipe, L2 = 1.000 m
UDL footprint area, A = 14.510 m2

l.oad on UDL footprint = 24,0 kN

Impact factor = 1.00
UDL pressure at top of pipe, q = 1.654 kPa

Minimum of L2 and D for UDL., 8 = 1.000 m
Effective supporting length of pipe for UDL, Le = 17.107 m

Working {oad due to live load, Wg (UDL) = 1.4 kN/m

Total working load due to five load, Wq = 5.2 kN/m

CPAA

PipeClass
Detailed Load Report

DESIGN OF 2100 DIA. CLASS 4 FJ DRAINAGE PIPE

Page 2 of 3
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CPAA
PipeClass
Detailed Load Report

DESIGN OF 2100 DIA. CLASS 4 FJ DRAINAGE PIPE

Wheel footprint widlh at top of pipe, L1=13.810m
Wheel footprint length at top of pipe, L2 = 36.510 m
Wheel footprint area, A = 504.203 m2

Load on wheel footprint = 1440.0 kN

Impact factor = 1.10
Wheel pressure at top of pipe, g = 3.142 kPa

Minimum of L2 and D for wheel, S = 2.388 m
Effective supporting length of pipe for wheel, Le = 16.407 m

Working load due to live load, Wq {(wheel) = 6.3 kN/m
UDL foofprint width at top of pipe, L1 = 14.510 m
UDL Footprint length at top of pipe, L2 = 1.000 m
UDL footprint drea, A = 14.510 m2

Load on UDL footprint = 6.0 kN

Impact factor = 1.10
UDL pressure at top of pipe, g = 0.455 kPa

Minimum of L2 and O for UDL, § =1.000 m
Effective supporting length of pipe for UDL, Le = 17.107 m

Working load due to live load, Wq {UDL} = 0.4 kN/m
Total working foad due fo five load, Wq = 6.7 kiN/m

uniform _surcharge load
Working load due to uniform surcharge load, Wg = 38.2 kN/m
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CPAA
PipeClass
Pipe Load Summary Sheet - Page 1 of 1

DESIGN OF 750 DIA. FJ DRAINAGE PIPE

Date: 09-Feb-2009

Client And Project Details

Job number: Design: C-FS81250

Client; Designer;

Project: New Project Company:

Description: Flle: Francis Streel.ppr

Design Parameters

Installation Condition: trench

Pipe Norinal Diameter (mm): 750

Pipe External Diameter, D (mm); ' 870

Soll Type: other

Soil Density (kN/m?): 20

Soil Parameter Ky 0.1924

Trench Width, B ém): 1.270 o gound sfere o top o ol

Height Of Fill, H (m): 0.400 H
Support Type: H2

Bedding Factor: 2.0

Long Term Load Cases/Combinations Considered {controlling load case/combination highlighted)

Load Description* Fill Height {m) Wgi2.0 Waq/1.6 Te Pipe Class
earth 0.400 3.8 3.8 2
uniform surcharge load 0.400 9.0 9.0 2

A160 0.400 3.8 35.3 39.1 3
M1600 0.400 3.8 25.8 29.6 2
$1600 0.400 3.8 16.1 19.9 2

All loads in kN/m. *Includes earth load at fill height shown,

Controlling Loads: earth + W80 standard vehicle ('_
Minimum Test Load: Tc=3.8+ 35.3=239.1 kN/m

Short Term Load Cases/{Combinations Considered

Load Description™ Allowable Fill Ranges {m)
CPAAVR-10T {Const) 0.400 - 50.000
CAT140H {Const) 0.000 - 50.000
CATD300E (Const) 0.400 - 50.000, 0.000 - 0.149
CAT621F (Const) 0.400 - 50,000
CATB15F (Const) 0.000 - 50.000

All loads in kN/m. *Includes earth load at fill ranges shown.

Adopt 750 dia. Class 3 FJ pipe (750/3 FJ) in accordance with AS/NZS 4058:2007.

Design Notes:
1. Long term live loads are considered as acting directly on the pipe (no distribution) in accordance with AS/NZS 3725:2007.

2. Short term live loads are considered as acting directly on the pipe {no distribution) in accordance with AS/NZS 3725:2007.
3. A nominal pipe wall thickness of 54 mm has been assumed.

PipeClass v1.2.3
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CPAA

PipeClass
Pipe Instaliation and Quantities Sheet Page 1 of 1
INSTALLATION OF 750 DIA. CLASS 3 FJ DRAINAGE PIPE

Client And Project Details : Date: 09-Feb-2009

Job number: Design: C-FS1250 :

Client: Designer:

Project: New Project Company:

Description: File: Francis Street.ppr

Design Parameters _

Installation Condition: {rench

Pipe Nominal Diameter (mm); 750

Pipe External Diameter, D {(mm): 870

Trench Width, B (m}): 1.270

Height Of Fill, H (m}: 0.400

Support Type: L H2

Excavation Volume (solid) (m*m}: i.8

Installation Quantities

Quantifies(m®/m) Minimum Zone Compaction (%)
~ Support Zone Depth Solid Loose Density Index Relative Density
(mm) {for cohesionless soils) (standard compaction)

Bed zone X =100 0.127 0.153 60 -

Haunch zone Y =265 0.184 0.221 60 -

Qverlay zone O =150 0.518 0.000 as per project specification as per project specification
Backfill 250 0.318 0.000 as per project specification as per project specification
Material Grading Requirements

Sieve Size {mm) 75.0 19.0 9.5 2.36 0.60 0.30 0.15 0.075
Bed & Haunch Zones (% mass passing) - 100 - 100-50 | 90-20 | 6010 | 25-0 10-0
Construction Equipment Requirements
Name Description Allowable Fili Ranges* (m)

CPAAVR-10T |CPAA Construction Vehicle - Smooth Drum Vibratory Roller (... 0.400 - 50.000

CAT140H Grader CAT 140H - Total weight 17.0 tonnes 0.000 - 50.000

CATD300E Truck, Articulated CATD300E - Total weight (loaded} 49.2 t 0.400 - 50.000, 0.000 - 0.149
CAT621F Scraper CAT621F - Total weight {loaded) 53.8t 0.400 - 50.000

CATO15F Compacter, Soll CAT815F - Operating weight 20.9 t 0.000 - 50.000

*Equipment is not to be used outside of these fill ranges over top of pipe.

Design Notes:

1. All bed and haunch zone material passing the 0.075 mm sieve to have low plasticity (AS 1726).
2. Ordinary fill material to have no stones > 150 mm dia., and no more than 20% fo be 75-150 mm,
3. For additional Information refer to the project specification.

4. A nominal pipe wall thickness of 54 mm has been assumed.
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PipeClass
Detailed Load Report Page 1 of 3
DESIGN OF 750 DIA. CLASS 3 FJ DRAINAGE PIPE

Client And Project Details "~ Date: 09-Feb-2009
Job number: Design; C-FS1250
Client: Designer:
Project: New Project Company:
Description: File: Francis Street.ppr

Long Term Load Cases/Combinations Considered {controlling load case/combination highlighted)

Load Description® . Fill Height (m) Wgi2.0 Wgi1.5 Tc Pipe Class
earth 0.400 3.8 3.8 2
uniform surcharge load 0.400 9.0 9.0 2

A180 0.400 3.8 35.3 39.1 3
M1600 0.400 3.8 258 29.6 2
51600 0.400 3.8 16.1 19.9 2

All loads in kN/m. *Includes earth load at fill height shown

Short Term Load Cases/Combinations Considered (_.

Load Description® Allowable Fill Ranges (m)
CPAAVR-10T (Const) ' 0.400 - 50.000
CAT140H (Const) 0.000 - 50.000
CATD300E (Const) 0.400 - 50.000, 0.000 - 0.149
CAT621F {Const) 0.400 - 50.000
CAT815F {Const) 0.000 - 50.000

All leads in kN/m, *Includes earth lead at fill ranges shown,

earth
Height of fill, H = 0.400 m

Trench Condition, vertical walis
Spangler coefficient, Gt = 0,297
Working load due ta earth fill, Wg = 9.6 kN/m

Positive Projection Check

Settfement ratio, rs = 1.000

Projection ratio, p = 0.389

Plane of equal setilement height, He = 0.400
Modified Spangler coefficient, C'e = 1.094
Working load due fo earth fill, Wg = 7.6 kN/m

Positive profection controls, adapt Wg = 7.6 kN/m

Wwso

Footprint width at top of pipe, L1 = 1.080 m
Footprint length at top of pipe, L2 = 0.780 m
Footprint area, A = 0.842 m2

Load on footprint = 80.0 kN

Impact factor = 1,34
Live load pressure at top of pipe, g = 127.255 kPa

Minimum of L2 and D, S = 0.780 m
Effective supporting length of pipe, Le = 2.026 m

Working load due fo five foad, Wy = 52,9 kN/m

PipeClass v1.2.3
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DESIGN OF 750 DIA. CLASS 3 FJ DRAINAGE PIPE

A160

Footprint width at top of pipe, L1 =1.080 m
Footprint length at top of pipe, L2 = 0.780 m
Footprint area, A = 0.842 m2

Load on footprint = 80.0 kN

Impact factor = 1.34
Live load pressure at top of pipe, q = 127.255 kPa

Minimum of L2 and D, S = 0.780 m
Effective supporting length of pipe, Le = 2.026 m

Working load due to live load, Wg = 52.9 kN/m

$1600

Wheel footprint width at top of pipe, L1 = 1.080 m
Wheel foolprint length at top of pipe, L2 = 0.780 m
Wheel footprint area, A = 0.842 m2

Load on wheel footprint = 40.0 kN

- Impact factor = 1.00
Wheel pressure at top of pipe, q = 47.483 kPa

Minimum of L2 and D for wheel, S = 0.780 m
Effective supporting length of pipe for wheel, Le = 2.026 m

Working load due to live load, Wq (wheel} = 19.7 kN/m
UDL footprint width at top of pipe, L1=3.780m

UDL Footprint length at top of pipe, L2 = 1.000 m

UDL footprint area, A = 3.780 m2

Load on UDL footprint = 24,0 kN

impact factor = 1.00
UDL pressure at top of pipe, q = 6.349 kPa

Minimum of L2 and D for UDL, S = 0.870 m
Effective supporting fength of pipe for UDL, Le =4.726 m

Working load due to live load, Wq (UDL) = 4.4 kN/m

Total working foad due fo live load, Wg = 24.1 kN/'m

PipeClass v1.2.3
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DESIGN OF 750 DIA. CLASS 3 FJ DRAINAGE PIPE

M1600

Whee! footprint width at top of pipe, L1 = 1.080 m
Wheel footprint length at top of pipe, L2 = 0,780 m
Wheel footprint area, A = 0.842 m2

Load on wheel footprint = 60.0 kN

Impact factor = 1.26
Wheel pressure at top of pipe, q = 89.744 kPa

Minimum of L2 and D for wheel, S = 0.780 m
Effective supporting length of pipe for wheel, Le = 2.026 m

Working load due to live load, Wq {(wheel) = 37.3 kN/m
UDL footprint width at top of pipe, L1 = 3.780 m

UDL Footprint length at top of pipe, L2 = 1.000 m

UDL footprint area, A = 3.780 m2

Load on UDL footprint = 6.0 kN

Impact factor = 1.26
UDL pressure at top of pipe, q = 2.000 kPa

Minimum of L2 and D for UDL, S =0.870 m
Effective supporting length of pipe for UDL, Le =4.726 m

Working load due to live load, Wq (UDL) = 1.4 kN/m
Total working load due to live foad, Wg = 38.7 kN/im

uniform surcharge load
Working load due fo uniform surcharge load, Wg = 10.4 kN/m

Page 3 of 3
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Final Design Report
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Other Culverls

Appendix N — Sub-catchment land use break-up
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C-FS 620/C16150

Base scenatio

LAND USE TYPE

Total Area Rural Open | Impervious
Catchment (ha) Rural Residential Road Urban Space | Percentage
C16150/a 0.78 100% 100%
C16150/b 2.44 28% 72% 17%
C16150/c 1.60 18% 32% 50% 37%
C16150/rd1 0.30 100% 100%
C16150/rd2 0.11 100% 100%
C16150/g1 0.76 44% 56% 44%
C16150/g2 1.17 34% 66% 34%
C16150/rd3 0.29 100% 100%
Upgrade scenario
LAND USE TYPE
Total Area Rural Open | Impervious
Catchment {ha) Rural Residenfial Read Urban Space | Percentage
C16150/a 0.78 100% 100%
C16150/b 2.07 28% 72% 17%
C16150471 0.22 100% : 100%
C18150/r72 0.26 100% 100%
C16150/h 1.89 100% 0%
C16150/z 0.25 60% 40% 60%




FRANCIS STREET

Base scenatio

LAND USE TYPE

Total Area Open | Impervious
Catchment (ha) Rural |[Commericiall Road Urban Space | Percentage
C-F§750 ‘
C-FS750/a 0.68 40% 80% 20%
C-FS750/b 1.50 18% 35% 47% 100%
C-FS5950
C-FS95(0/a 1.71 83% 17% 47%
C-FS950/b 2.68 100% 60%
C-F5950/qrt 0.46 100% 100%
C-FS950/gr2 1.32 20% 80% 98%
C-FS950/d 1.43 100% 90%
C-FS850/e 0.76 53% 47% 53%
C-FS950/f 0.75 100% 0%
C-FS950/g 11.86 100% 60%
C-FS950/h 4.09 100% 60%
C-FS1100/a 0.94 75% 25% 92%
C-F51100/b 0.57 100% 50%
C-F5950
C-F51250/a 0.94 100% 60%
C-FS1250/r 0.11 100% 100%
Upgrade scenario
LAND USE TYPE
Total Area Open | Impervious
Catchment (ha) Rural Commericial Road Urban Space | Percentage
C-FS750
C-FS8750/a 2.55 9% 19% 72% 20%
C-F8750/rd 0.43 100% 100%
C-F§950
C-FS950/a 1.34 78% 22% 47%
C-FS950/b 2.24 100% 60%
C-FS950/qr1 0.46 100% 100%
C-FS9850/qr2 1.32 20% 80% 98%
C-F3950/d 1.43 100% 90%
C-FS950/e 0.76 53% 47% 53%
C-F5950/f 0.75 100% 0%
C-FS950/g 11.86 100% 60%
C-FS950/h 4.09 100% 60%
C-FS950/i 0.86 100% 0%
C-FS1100/a 0.66 75% 25% 92%
C-FS1100/b 0.57 50% 50% 50%
C-FS950
C-F81250/a 0.94 100% 60%
C-FS1250/fr 0.1 100% 100%






