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This report: has been prepared by GHD for Douglas Shire Council and may only be used and relied on by 
Douglas Shire Council for the purpose agreed between GHD and the Douglas Shire Council as set out in section 
1 of this report. 

GHD otherwise disclaims responsibility to any person other than Douglas Shire Council arising in connection with 
this report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically 
detailed in the report and are subject to the scope limitations set out in the report. 

The opinions, conclusions and any recommendations in this report are based on conditions encountered and 
information reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update 
this report to account for events or changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD 
described in this report. GHD disclaims liability arising from any of the assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Douglas Shire Council and others who 
provided information to GHD (including Government authorities), which GHD has not independently verified or 
checked beyond the agreed scope of work. GHD does not accept liability in connection with such unverified 
information, including errors and omissions in the report which were caused by errors or omissions in that 
information. 

The opinions, conclusions and any recommendations in this report are based on information obtained from, and 
testing undertaken at or in connection with, specific sample points. Site conditions at other parts of the site may 
be different from the site conditions found at the specific sample points. 

Investigations undertaken in respect of this report are constrained by the particular site conditions, such as the 
location of buildings, services and vegetation. As a result, not all relevant site features and conditions may have 
been identified in this report. 

Site conditions (including the presence of hazardous substances and/or site contamination) may change after the 
date of this Report. GHD does not accept responsibility arising from, or in connection with, any change to the site 
conditions. GHD is also not responsible for updating this report if the site conditions change. 
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1. Introduction 

GHD has been commissioned by Douglas Shire Council (DSC) to undertake the Concept and 

Detailed design for the upgrade of the existing Warners and Anichs Bridge Crossings.  

This report focuses on the detailed design phase of the consultation and is a continuation on the 

Concept Design Report which was issued to DSC on the 23rd March 2021. This Concept Design 

Report created preliminary design for both crossing. The concepts for each crossing were the 

preferred designs selected by DSC from a variety of different design options presented during 

the Options Assessment Phase (refer GHD Options Assessment Report issued 8th February 

2021). After the submission of the Concept Design Report and Preliminary Design Drawings, a 

workshop was then held with DSC on the 23rd March 2021 to discuss the designs for each 

crossing. This provided DSC with the opportunity to provide comments on each crossing, which 

are summarised below: 

• Approach road for Warners Bridge was designed to be a 2-coat bitumen seal. DSC 

advised that their preference is for the approach roads to be asphalt, similar to the deck 

wearing surface. 

• Other minor drafting changes were discussed. 

These comments have been addressed and the Drawings have been updated to be Issue For 

Construction (IFC). This report outlines the final design criteria, design loads, as well as details 

the outcomes from hydraulic and geotechnical investigations which have been undertaken 

during the design process. This additional information is accompanied by IFC Drawings for both 

Warners and Anichs Bridge which are attached in Appendix A. 

1.1 Warners Bridge 

1.1.1 Bridge History 

The existing Warners Bridge is a timber dual purpose bridge with a single trafficable lane and a 

rail line running longitudinally through the centre of the bridge deck. The bridge is located along 

Warner Rd approximately 4.5 km south-east of Mossman and passes over Cassowary Creek. 

Council advised that the load capacity for the bridge was assessed in 2020 to be maximum 

10 tonnes. 

The bridge is currently used by both by the public as a roadway and by the Mossman Sugar Mill 

during the sugar cane crush season.  
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Figure 1 Existing Warners Bridge 

1.1.2 Bridge Site Assessment 

1.1.2.1 Bridge Configuration, Level and Alignment 

The existing Warners Bridge is a three-span timber bridge consisting of a timber deck supported 

by timber girders that span on 2 No. concrete abutments, 1 No. concrete blade wall pier, and 1 

No. steel pile and timber headstock pier. The overall length of the bridge is 24 m comprising of 3 

No. 8 m spans. The bridge deck contains timber kerbs and with no bridge railing.   

The approaching road has a bend in the road on the western side of the bridge and a slight 

bend immediately to the eastern side of the bridge. The approaching roads are sealed 

pavements.  

There is no alternative access across the crossing so either the existing bridge or a side access 

track would be required to maintain passage to vehicles during construction.  

1.1.2.2 Existing Drainage and Site Conditions 

Warners Bridge is over Cassowary Creek, a non-tidal waterway, which flows at a skew of 22.5 ֯

to the road alignment. Dense tree and vegetation is present along the waterway that runs up to 

the bridge crossing.  

1.1.2.3 Existing Services 

Power lines are situated on the northern side of the crossing that runs parallel to the bridge and 

passes over the western approaching road. Proposed construction methodologies will need to 

consider the proximity of overhead powerlines when using cranes, plant, and machinery.  

Attached to the existing bridge deck is a small diameter water main and Telstra line.  

1.1.2.4 Rail Line 

A rail line is present at the crossing that runs parallel to the southern side of the approaching 

roads up to the bridge crossing where the road deviates towards the rail line with the tramrail 

running longitudinally through the centre of the bridge, then returning back to its normal 

alignment. It is understood that the tramline is used by the Mossman Sugar Mill during the sugar 

cane crush season.  

If a new bridge is constructed, then the bridge could be positioned north (upstream) of the 

existing crossing to more align the bridge crossing with the approaching roads and separate the 

proposed road bridge from the existing bridge.  
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1.1.2.5 Environmental Approval Requirements 

The following were noted in relation to potential environmental constraints for Warners Bridge 

and should be read alongside the ‘Approvals Management Plan Report’ attached in Appendix B: 

 Mapped as part of Queensland waterways for waterway barrier works – High risk of impact 

(red) 

 The section of Cassowary Creek associated with the bridge works is mapped as Regulated 

Vegetation Management (RVM) Category B (remnant vegetation) and with Category R 

(reef-regrowth vegetation) within close proximity to the works.  

 The bridge works is mapped in the Regional Ecosystem (RE) Mapping as Category B 

containing Of Concern vegetation (RE 7.3.10a) 

 The area of the bridge works is identified as an essential habitat area. Essential Habitat for 

conservation significant species of wildlife is listed under the provisions of the Nature 

Conservation Act 1993. 

 Parts of the project is within Protected Plants Trigger Map, which would require a Flora 

Survey as per the Flora Survey Guidelines – Protected Plants by the Department of 

Environment and Science. 

1.2 Anichs Bridge 

1.2.1 Bridge History 

The existing Anichs Bridge is a timber dual purpose bridge with a single trafficable lane and a 

rail line running longitudinally through the centre of the bridge deck. The bridge is located on 

Finlayvale Road 1.3 km from Syndicate Road and crosses over a collector creek next and is 

near the Mossman River that runs parallel to the bridge and approaching roads.    

The bridge is also frequently used by cyclists and adventure tourists from the near by Silky Oats 

resort. There is also a popular local swimming spot directly adjacent to the bridge.  

The bridge is currently used by both by the public as a roadway and by the Mossman Sugar Mill 

during the sugar cane crush season. Council advised that the load capacity for the bridge was 

assessed in 2020 to be maximum 13 tonnes. 

 

Figure 2 Existing Anichs Bridge 
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1.2.2 Bridge Site Assessment 

1.2.2.1 Bridge Configuration, Level and Alignment 

Anichs Bridge is a single span bridge with a timber decking supported by 3 No. steel girders 

spanning on concrete abutments. The overall length of the bridge is 16 m long with a train line 

running longitudinally through the centre of the bridge deck. The bridge deck contains timber 

kerbs with no bridge railing, however, there is approach railing present at both ends of the 

bridge.   

Both of the approaching roads have slight bends in the road just before and after the bridge. 

The approaching roads are sealed pavements. 

There is no alternative access across the crossing either the existing bridge or a side access 

track would be required to maintain passage to vehicles during construction.  

1.2.2.2 Existing Drainage and Site Conditions 

Anichs Bridge passes over a small creek that continues upstream of the current bridge crossing 

and connects immediately downstream into the Mossman River that runs parallel with the road 

either side of the crossing. There is insufficient space available between the current bridge and 

the Mossman River for a new bridge to be constructed. 

1.2.2.3 Existing Services 

There are powerlines that run diagonally above the current Anichs Bridge. This will need to be 

considered in the bridge design as both construction and demolition plant and equipment will 

need to work around this service.  

Attached to the existing bridge deck is a Telstra line on the northern side of the bridge.   

1.2.2.4 Rail Line 

A rail line is present at the crossing that runs parallel to the northern side of the approaching 

roads up to the bridge crossing where the road deviates towards the rail line with the train rail 

running longitudinally through the centre of the bridge, then deviating away from the rail line.  

It is understood that the train line is used by the Mossman Sugar Mill during the sugar cane 

crush season. 

1.2.2.5 Environmental Approval Requirements 

The following were noted in relation to potential environmental constraints for Anichs Bridge and 

should be read alongside the ‘Approvals Management Plan’ report attached in Appendix B: 

 The watercourse that Anichs Bridge crosses is a non-perennial (stream order 3) unnamed 

watercourse that flows through to Mossman River. It is mapped as part of Queensland 

waterways for waterway barrier works – Major risk of impact (purple). 

 The area of the bridge works is mapped as Regulated Vegetation Management (RVM) 

Category R, with Category B within close proximity to the works. 

 The bridge works is mapped in the RE Mapping as Category R containing endangered 

vegetation (RE 7.3.23).  

 An initial desktop survey has identified essential habitat within 10 metres of proposed area 

associated with the bridge reconfiguration and construction. 

 The project area is within Protected Plants Trigger Map, which would require a Flora 

Survey as per the Flora Survey Guidelines – Protected Plants by the Department of 

Environment and Science. 
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1.3 Purpose of Report 

This report outlines the structural design criteria, design process and the adopted outcomes 

developed during the detailed design of Warners and Anichs Bridge. It also summarises the 

associated investigative reports, construction methodologies, durability issues and the 

inspection and maintenance requirements. This will serve to assist DSC in the determination of 

the appropriate way forward for the tendering and construction of the bridge. 

This report should be read in conjunction with the concept design drawings attached in 

Appendix A. 
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2. Geotechnical Investigation and Site 
Condition 

2.1 Bridge Foundation Assessment – Warners Bridge 

This bridge foundation assessment should be read in conjunction with Douglas Partners Report: 

104527.00.R.002.Rev0 attached in Appendix C. 

2.1.1 Geotechnical Investigation and Site Conditions 

The geotechnical investigation that was undertaken at Warners Bridge consisted of one (1) 

borehole undertaken on the eastern side of the crossing. This bore hole was discontinued at 22 

m with no rock encountered. Additionally, no ground water was observed to a depth of 2.5 m, at 

which point drilling fluid prevented any further observations. 

The general subsurface profile encountered in the borehole carried out at BH1: 

 Medium to coarse Sand and Silty Clay to a depth of 1.0 m, underlain by 

 Very loose Clayey Sand and Silty Clayey Sand to 5.5 m, overlaying 

 Loose Gravely Sand to 7.0 m, overlaying 

 Loose Silty Clayey Sand and Sand to 8.0 m, overlaying 

 Very stiff Silty Clay to 11.0 m, overlaying 

 Loose to medium Clayey Sand to 13.0 m, overlaying 

 Firm to stiff Sandy Silty Clay to 14.5 m, overlaying 

 Medium dense Clayey Sand to 15.5 m, overlaying 

 Very stiff Gravelly Sandy Clay to 22.0 m, bore hole discontinued. 

2.1.2 Foundation Type 

Based on the outcomes from the geotechnical investigation carried out at Warners Bridge, 

driven steel piles are considered to be the most cost-effective option. Due to the relatively low 

loads, steel driven piles are the most effective foundation type for this crossing. The final 

outcomes from this investigation are consistent with the preliminary advice provide by Douglas 

Partners during the Options Assessment phase. 

2.2 Bridge Foundation Assessment – Anichs Bridge 

This bridge foundation assessment should be read in conjunction with Douglas Partners Report: 

104527.00.R.001.Rev0 attached in Appendix C. 

2.2.1 Geotechnical Investigation and Site Conditions 

The geotechnical investigation that was undertaken at Anichs Bridge consisted of one (1) 

borehole undertaken on the southern side of the crossing. This bore hole was discontinued at 

18 m with no rock layer encountered. Additionally, no ground water was observed to a depth of 

1.8 m, at which point drilling fluid prevented any further observations. 

The general subsurface profile encountered in the borehole carried out at BH1 was: 

 Clayey Sand to Silty Clay to a depth of 2.5 m, underlain by 

 Very loose to loose Sand to 6.5 m, overlaying 
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 Stiff Sandy Silty Clay to 8.0 m, overlaying 

 Medium dense Clayey Sand to 13.0 m, overlaying 

 Hard Silty Clay to 18.0 m, bore hole discontinued. 

2.2.2 Foundation Type 

Based on the outcomes from the geotechnical investigation carried out at Anichs Bridge, driven 

steel piles are considered to be the most cost-effective option. Taking into account the design 

loads and the site specific constraints (low overhead powerlines), steel driven piles are the most 

effective foundation type for this crossing. The final outcomes from this investigation are 

consistent with the preliminary advice provide by Douglas Partners during the Options 

Assessment phase. 

2.2.3 Acid Sulfate Soil 

Four (4) samples were taken from the bore hole (BH1) and submitted for additional laboratory 

testing to comment on the presence or otherwise of Acid Sulfate Soil (ASS). The laboratory 

tests found that ‘Existing Plus Potential Acidity’ of the samples were all less than the appropriate 
action criteria, and therefore no acid sulfate management plan would be required at this site. 
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3. Hydrologic and Hydraulic Assessment 

3.1 Introduction 

A hydrological and hydraulic assessment was done in order to determine velocities for the 

purposes of conceptual design of Warners and Anichs Bridge. This section contains the input 

data, assumptions, limitations, methodology and results for the assessment. 

3.1.1 Modelled design option 

The following design arrangement was modelled for Warners and Anichs Bridge. 

Warners Bridge 

 Downstream Offline Replacement (PSC Concrete Deck units) 

–  A 21 m single span bridge constructed downstream of the current bridge alignment 

with the existing bridge intact 

Anichs Bridge 

 Inline Bridge Replacement (PSC Concrete Deck units) 

– A new 16 m single span bridge with the same alignment as the current bridge, 

demolishing the existing bridge 

3.1.2 Data used 

The following data were used for the hydrologic and hydraulic assessment: 

 Shuttle Radar Topography Mission (SRTM) 1 second (30 m) resolution Digital Elevation 

Model (DEM) data with a vertical accuracy of ± 9~10 m1 

 A Digital Elevation Model (DEM) of the area using 1 metre LiDAR data with a vertical 

accuracy of ±0.15 m 2 

 Design rainfall depths from Bureau of Meteorology website 

 freely available aerial imagery 

3.1.3 Hydrology model approach 

Two methodologies were adopted for the hydrological analysis as follows 

 TMR based Rational Method 

 Regional Flood Frequency Estimation (RFFE) 

3.1.4 Limitations 

 The Rational Method is recommended for catchment areas within 1 km2. As such, a second 

approach using the RFFE method was undertaken. However, the catchment areas for the 

Warners and Ancichs Bridge locations are considerably smaller than the gauged catchment 

areas used in the development of RFFE (see graphs in Appendix D and Appendix E). As a 

result, the RFFE procedure results n significantly higher flows than the Rational Method. 

 
1 Geoscience Australia. (2010). ELVIS – Elevation and Depth – Foundation Spatial Data. Retrieved from 
https://elevation.fsdf.org.au/ 
2 Geoscience Australia. (2010). ELVIS – Elevation and Depth – Foundation Spatial Data. Retrieved from 
https://elevation.fsdf.org.au/ 
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 Hydraulic modelling has been done using 1-D approach steady state approach. However, 

due to the nature of the terrain, flooding through the overbank of the creek was noticed (for 

both Warners and Anichs Bridge), even in the 2% AEP event. 1-D modelling is not well 

suited to model flows through floodplains, especially if the floodplain adjacent to the 

channel has significantly large areas as in the case of Warners and Anichs Bridge 

catchment. As such, should more certainty be required, a 2-D unsteady hydraulic model is 

recommended for a better representation of flows and velocity results. 

 For Warners Bridge, the 0.05% AEP RFFE flows breached the extents of the 1-D cross 

section in the hydraulic model, resulting in water glass walling at the edge of the model. 

The cross section couldn’t be extended further as the terrain consisted of more floodplains 
and other creeks. The hydraulic results for the 0.05% AEP RFFE flows are impacted due to 

this and do not provide a realistic representation. 

3.2 Warners Bridge 

3.2.1 Hydrology 

Catchment characteristics 

The catchment was delineated using best available elevation data. For majority of the 

catchment, 1 m DEM was available, however, for areas near south-west region, only 30 m 

SRTM DEM was available. Impervious fractions were based on an examination of the aerial 

imagery while the catchment slope was calculated by identifying each catchment’s longest flow 
path and calculating the equal area slope for each of these flow paths using GIS software. The 

C50 factor was used as the runoff coefficient determined based on rainfall intensity, topography, 

storage and ground cover. The catchment area is shown in Figure 3, while the catchment 

characteristics are represented in Table 1. 

 

Figure 3 Warners Bridge catchment area 
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Table 1 Warners Bridge catchment characteristic 

Catchment Area (km2) Slope (%) Longest flow 

path (km) 

Impervious 

fraction 

C50 value 

Warners 

Bridge 

20.5 1.90 10.28 0 0.71 

Design rainfall 

The design events for this study were set out as the 2%, 1% and 0.05% AEP. Design rainfall 

intensities were estimated using the procedure described in ARR (2019) and used the 2019 

Intensity: Frequency: Duration (IFD) data from the Bureau of Meteorology (BoM). The location 

of this grid cell was 16.4875 (S), 145.3875 (E) and the data was accessed on 14 January 2021. 

Rainfall Interpolation 

Both Rational method and RFFE cannot directly calculate flows for less than 1% AEP event. As 

such, 2% and 1 % AEP flows were used alongside with the Probable Maximum Precipitation-

Design Flood (PMP-DF) to interpolate the 0.05% AEP flow by adopting a methodology from 

ARR (1987). The PMP-DF flow was calculated via a simplified empirical formula based on 

analysis of catchment in the similar region3. The interpolation calculation for Warners Bridge 

using Rational Method flows have are presented in Appendix F. 

Results 

The peak flows for the design rainfall events are presented in Table 2. 

Table 2 Warners Bridge peak flowrates 

Flows 2% AEP 1% AEP 0.05% AEP 

Rational Method (m3/s) 217 250 467 

RFFE (m3/s) 638 771 1199 

3.2.2 Hydraulics 

Hydraulic model approach 

A 1-D steady state HEC-RAS model was used for the hydraulic analysis. Flows from both 

Rational and RFFE methods were introduced into separate models. These results are meant to 

be a high-level indicative value and should more accurate results be required, 2D hydraulic 

modelling needs to be done. 

 
3 Watt, S., Sciacca D., Hughes, M., & Pedruco, P. (2018). A quick method for estimating the Probable Maximum Flood in the 

Coastal GTSMR Zone. Melbourne: Hydrology and Water Resources Symposium 2018 
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Model extent 

The model extent for Warners Bridge is presented in Figure 4. 

 

Figure 4 Warners Bridge hydraulic model extent 

Boundary conditions 

For both upstream and downstream boundary conditions, a normal depth condition was 

assumed considering a general slope of 0.2% of the creek. 

Hydraulic roughness 

Hydraulic roughness was represented by Manning’s n with the aid of site photos, aerial imagery, 
and Ven Te Chow (1959) table as shown in Table 3. The overbanks Manning’s n value was 

adopted considering the dense vegetation and presence of trees around the banks, while the 

channel’s Manning’s n value was selected based on winding nature of the incoming creek, as 

well as the presence of weeds and stones in the channel. 

Table 3 Manning's n for Warners Bridge model 

 Channel Overbanks 

Manning’s n 0.04 0.08 

Warners Bridge 
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Results 

The resulting velocities are tabulated in Table 4. 

Table 4 Peak velocity upstream of the Warners Bridge 

Velocities 2% AEP 1% AEP 0.05% AEP 

Rational Method (m/s) 2.5 2.9 3.4 

RFFE (m/s) 3.6 3.9 4.4 

3.3 Anichs Bridge 

3.3.1 Hydrology 

Catchment characteristics 

The catchment was delineated using best available elevation data. For majority of the 

catchment, 1 m DEM was available, however, for areas near the south-west region, only 30 m 

SRTM DEM was available. Impervious fractions were based on an examination of the aerial 

imagery while the catchment slope was calculated by identifying each catchment’s longest flow 
path and calculating the equal area slope for each of these flow paths using GIS software.  The 

catchment characteristics are represented in 

Table 5 while the catchment area is shown in Figure 5. 

 

Figure 5 Anichs Bridge catchment area 
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Table 5 Anichs Bridge catchment characteristics 

Catchment Area (km2) Slope (%) Longest flow 

path (km) 

Impervious 

fraction 

C50 value 

Anichs Bridge 6.0 6.0 4.22 0 0.71 

Design rainfall 

The design events for this study were set out as 2%, 1% and 0.05% AEP. Design rainfall 

intensities were estimated using the procedure described in ARR (2019) and used the 2019 IFD 

data from the BoM. The location of this grid cell was 16.4625 (S), 145.3625 (E) and the data 

was accessed on 13 January 2021. 

Rainfall Interpolation 

Both Rational method and RFFE cannot directly calculate flows for less than 1% AEP event. As 

such, 2% and 1 % AEP flows were used alongside with the PMP-DF to interpolate the 0.05% 

AEP event flow by adopting a methodology from ARR (1987). The PMP-DF flow was calculated 

via a simplified empirical formula based on analysis of catchment in the similar region4. The 

interpolation calculation for Anichs Bridge using Rational Method flows have are presented in 

Appendix G. 

Results 

The peak flows for the design rainfall events are presented in Table 6. 

Table 6 Anichs Bridge peak flowrates 

Flows 2% AEP 1% AEP 0.05% AEP 

Rational Method (m3/s) 101 115 214 

RFFE (m3/s) 265 320 536 

3.3.2 Hydraulics 

Hydraulic model approach 

A 1-D steady state HEC-RAS model was used for the hydraulic analysis. Flows from both 

Rational and RFFE methods were introduced in separate models. These results are meant to 

be a high-level indicative assessment and should more accurate results be required, a 2-D 

hydraulic modelling needs to be done. 

 
4 Watt, S., Sciacca D., Hughes, M., & Pedruco, P. (2018). A quick method for estimating the Probable Maximum Flood in the 

Coastal GTSMR Zone. Melbourne: Hydrology and Water Resources Symposium 2018 
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Model extent 

The model extent for Anichs Bridge is presented in Figure 6. 

 

Figure 6 Anichs Bridge hydraulic model extent 

Boundary conditions 

For the upstream boundary, normal depth condition was assumed considering a general slope 

of 0.2% of the creek. Downstream of the bridge, a normal depth boundary condition with similar 

slope as upstream was applied considering the low water level scenario. 

A sensitivity test was done considering the high tail water level in the Mossman River 

considering bank full water level. 

The low water level scenario was adopted as it resulted in more critical velocities. 

Hydraulic roughness 

Hydraulic roughness was represented by Manning’s n with the aid of site photos, aerial imagery, 
and Ven Te Chow (1959) table, as presented in Table 7. 

Table 7 Manning's n for Anichs Bridge model 

 Channel Overbanks 

Manning’s n 0.04 0.08 
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Results 

The resulting velocities are tabulated in Table 8. 

Table 8 Peak velocity upstream of the Anichs Bridge 

Velocities 2% AEP 1% AEP 0.05% AEP 

Rational Method (m/s) 2.3 2.5 2.4 

RFFE (m/s) 2.6 2.7 4.0 
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4. Design Options 

This section of the report provides the concept design option for each crossing and should be 

read in conjunction with the concept design drawings attached in Appendix A of this report. 

4.1 Warners Bridge 

4.1.1 Concept Design 

As discussed in Section 1, multiple conceptual design options were prepared during the Options 

Assessment phase. These designs were presented to DSC within the Options Assessment 

Report issued on the 8th February 2021. DSC have since advised that the preferred option for 

Warners Bridge is a downstream replacement with PSC deck units and an AC wearing surface.  

4.1.2 Span Arrangement 

This concept consists of a 21 m single span bridge to be positioned downstream of the current 

bridge. The approaches are to be realigned to marry with the new abutment positions which 

includes clearing of adjacent vegetation. The approaches are to be asphalt to match the 

surfacing along the bridge deck. 

4.1.3 Superstructure 

The bridge is comprised of 7 PSC deck units and 2 PSC kerb units with an AC wearing surface. 

The PSC deck units are to be 900 mm deep and are to be transversely stressed and located on 

mortar pads at each abutment. The superstructure is to be installed on a 22.5 ֯skew to match the 

profile of the creek. The clear distance between the two kerbs is to be 4.8 m with a single 

trafficable lane located centrally. Traffic data provided by DSC that was utilised for the design of 

Warners Bridge is in Appendix H. 

4.1.4 Substructure 

The bridge substructure consists of two concrete abutments founding on steel WC piles. Each 

abutment is to be comprised of 6 No. 350WC197 piles to be cast into the concrete headstock. 

Piles are to be 16.5 m long with the top 6 m of pile to be coated with Interzone 954 applied at 

500 μm thick. All abutment headstocks are proposed to be cast in-situ reinforced concrete. 

As outlined in Section 2.1.2 driven steel WC piles are considered to be the most suitable 

foundation option for this crossing. 

4.1.5 Service Provisions 

The existing water main is proposed to be relocated to the upstream side of the new bridge. The 

main is to be installed on a steel frame comprised of 100 PFC’s and 2 x M16 S.S. bolts. The 
nominated coating for the steel frame is a hot dipped galvanised coating.  

4.1.6 Guardrails 

A Barrier Assessment was previously conducted as part of the Options Assessment Report 

delivered to DSC and is located in Appendix I. This assessment found that Warners Bridge 

complied with 6 of the 8 triggers for ‘No Barrier Installed onto Bridge’. The crossing was deemed 

to have all of the triggers for a ‘Low Load’ barrier requirement and none of the triggers for a 
‘Medium Load’ barrier. An internal review was conducted by DSC and it was advised that no 

barriers were required along the bridge. 
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4.1.7 Bridge Fixing Criteria 

Table 9 below provides an overview of the geometric parameters that have been adopted for 

Warners Bridge. 

Table 9 Warners Bridge Fixing Criteria 

General summary of bridge geometry 

Span: 1 Span, 21 m (Abutment A to Abutment B) 

Deck arrangement: Single trafficable lane 

Width between barriers: 4.8 m 

Skew Angle: 22.5 ֯ 

Vertical alignment: There is no vertical grade on the bridge 

Deck cross fall: Deck has 2.5% cross fall from the centre of the bridge. 

Abutment A: CH 0.000 E 328834.896 N 8175560.543 

Abutment B: CH 20.517 E 328855.232 N 8175557.830 

4.2 Anichs Bridge 

4.2.1 Concept Design 

As discussed in Section 1, multiple conceptual design options were prepared during the Options 

Assessment Phase. DSC have since advised that the preferred option for Anichs Bridge is an 

inline replacement with PSC deck units and a concrete topping slab. The train rail is to be 

incorporated into the concrete topping slab to provide access for the sugar cane trains during 

crushing season. Additionally, a temporary side track is to be installed to allow local traffic to 

pass over the crossing during the construction phase. 

4.2.2 Span Arrangement 

This concept includes demolition of the existing bridge and construction of a 16 m single span 

bridge. The new bridge deck level is to match the existing levels meaning the approaches are to 

remain unchanged. 

4.2.3 Superstructure 

The bridge superstructure is to be comprised of 7 PSC deck units with 2 PSC kerb units that will 

span 16 m between Abutments A and B. The deck units are to have a concrete topping slab 

approx. 350 mm thick with train rails recessed into the deck. The train rail is to run centrally. The 

clear distance between the two kerbs is to be 4.8 m with a single trafficable lane located 

centrally. Traffic data provided by DSC that was utilised for the design of Anichs Bridge is 

located in Appendix H. 

A pedestrian/cyclist walkway is to be constructed on the new bridge to allow safe passage for 

locals and tourists. This walkway is to cantilever off the downstream side of the of the bridge 

providing a 2 m clear width. The walkway is to consist of precast concrete panels attached to a 

stainless steel supporting frame. The concrete panels with stainless steel members were 

selected to provide a durable long-term solution. 
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4.2.4 Substructure 

The bridge substructure consists of two concrete abutments founding on steel WC piles. Each 

abutment is to be comprised of 5 No. 350WC197 piles to be cast into the concrete headstock. 

Piles are to be 16.5 m long with the top 9.5 m to be coated in Interzone 954 applied at 500 μm 

thick. WC piles have been designed to allow for splicing which is required due to the low 

overhead power lines. All abutment headstocks are proposed to be cast in-situ reinforced 

concrete. 

As outlined in Section 2.2.2 driven steel WC piles are considered to be the most suitable 

foundation option for this crossing. 

4.2.5 Service Provisions 

The existing Telstra line is proposed to be relocated to the upstream side of the new bridge. The 

line is to be installed on a steel frame comprised of 100 PFC’s and 2 x M16 S.S. bolts. The 

nominated coating for the steel frame is a hot dipped galvanised coating. 

4.2.6 Temporary Gravel Side Track 

The inline replacement requires the existing crossing to be demolished and as such a temporary 

crossing will be required to provide access for local traffic. The Side Track Performance 

Specifications are as follows: 

 The gravel side track would need to be designed by an Geotechnical RPEQ to withstand 

loading from local traffic and construction vehicles, flood loading, and to last the duration 

of construction. 

 Public access is to be maintained both during and outside working hours. All road safety 

signage are barriers will need to be in accordance with relevant Main Roads regulations. 

 As a minimum, pipe culverts are to be used to allow water flow through the gravel side 

track and would need to: 

o be 1200 mm internal diameter 

o have minimum 900 mm cover 

o be a strength class to suit construction plant loads 

 The side track is to be built upon a geo-fabric membrane to minimise scour. 

 The material used for the side track needs to be protected from erosion and scour. 

 Material used for the side track needs to be removed as soon as possible at completion 

of the bridge works and stored on councils facilities as agreed upon with Council.  

 Imported fill is to be free from organic material and shall only be used if approved by the 

Superintendent.   

 The contractor shall program the works to limit works in the waterway during high river 

flow months. 

 The maintenance and protection the side track shall be the responsibility of the contractor 

and shall comply with the requirements of the environmental approvals. Where water is 

diverted from the site it shall be confined to existing drainage paths and away from 

adjacent private property.  

 Avoid the concentration of water runoff through the side track. Where concentrate runoff 

is unavoidable, protect outfall of channels with crushed rock to minimise scouring.  

 The riverbed is to be returned to its original conformation after construction.  
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 No stockpiles or materials to be left where they can contaminate waterways. minimum 

distance between stockpile and watercourse of 50 m.  

4.2.7 Guardrails 

A Barrier Assessment was previously conducted as part of the Options Assessment Report 

delivered to DSC and is located in Appendix I. This assessment found that Anichs Bridge 

complied with 5 of the 8 triggers for ‘No Barrier Installation onto Bridge’. The crossing was 
deemed to meet all of the triggers for a ‘Low Load’ barrier requirement and none of the triggers 
for a ‘Medium Load’ barrier. An internal review was conducted by DSC and it was advised that 

‘Low’ performance barriers are to be installed along the bridge. Balustrading is also to be 

installed along the pedestrian walkway. 

4.2.8 Bridge Fixing Criteria 

Table 10 below provides an overview of the geometric parameters that have been adopted for 

Anichs Bridge. 

Table 10 Anichs Bridge Fixing Criteria 

General summary of bridge geometry 

Span: 1 Span, 16 m (Abutment A to Abutment B) 

Deck arrangement: Single trafficable lane with a train rail through the centre of the 

bridge. Pedestrian/cyclist walkway attached to the downstream 

side. 

Width between barriers: 4.8 m 

Skew Angle: No skew 

Vertical alignment: There is no vertical grade on the bridge 

Deck cross fall: Deck has 1.5% cross fall from the centre of the bridge. 

Abutment A: CH 0.000 E 324903.350 N 8180528.297 

Abutment B: CH 15.550 E 324914.236 N 8180539.401 

4.3 General 

4.3.1 Lighting 

Lighting is not proposed for either crossing as this has not been requested by Council and thus 

outside the design scope.  

4.3.2 Abutment Protection 

The abutments at each crossing are detailed to have slope protection provided. It was 

determined that placed rock protection shall be provided in accordance with Main Roads 

Specification ‘MRTS 03 Section 41’. 
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4.3.3 Materials and Durability – Both Bridges 

Table 11 below summarises the materials and protective measures proposed for both bridges. 

Table 11 Materials 

Materials 

Concrete To MRTS70    

 Element Class Exposure* Cover (mm) 

 Blinding 
Concrete 

N15/20 - - 

 Abutments S40/20 B2 65 

 PSC Deck Unit S50/20 B2 35 

 Concrete 
Topping Deck 
(Anichs) 

S40/20 B2 50 (Bottom) 

60 (Top) 

 Kerbs (Warners) S40/20 B2 50 

 Relieving Slab S40/20 B2 50 

 Precast Deck  S40/20 B2 50 

 Footpath S40/20 B2 50 

Reinforcement Grade D500N deformed bars or Grade R250N plain round bars, both to 
AS/NZS 4671 and MRTS71 

Prestressing 
Strand 

7-wire ordinary – 15.2-1750-Relax 2 to MRTS73 and AN/NZS 4672.1 

Steelwork All steelwork is to be fabricated to MRTS78 or MRTS78A and the 
following: 

 Element Nom. Grade Standard Galvanising 
Standard 

 WC Piles 300 AS3679.2 Interzone 954 

 100 PFC 300 AS3679.2 AS4680 

 150 PFC 
(Anichs Bridge) 

316 S.S. ASTM A276 - 

 Plates 316 S.S ASTM A240 - 

 Bolt Assembly 
for 4.6 Grade 

400 AS1111 AS1214 

 Bolt Assembly 
for 8.8 Grade 

830 AS1252 AS1214 

 Bolt Assembly 
for Grade 316 
S.S 

50 ISO 3506-1 - 

*Exposure here relates to exposure classification for determining concrete cover for durability 

requirements only, and is not used for the crack control criteria. 
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5. Constructability Review 

The constructability of Warners and Anichs Bridge replacements were previously reviewed as 

part of the Options Assessment Report presented to DSC. This review was undertaken with the 

assistance of a bridge Contractor Civform, who attended a site meeting with DSC to provide 

constructability considerations for each crossing. Below is a summary of the constructability 

review from each site and design option: 

5.1 Warners Bridge 

 An issue for the Warners Bridge Crossing is whether construction equipment can cross 

over the existing road bridge. This has been previously discussed with DSC, with DSC 

advising that a permit may be provided for construction plant to cross the bridge if needed, 

as long as it is confirmed that structurally the bridge can accommodate these loadings. If 

the bridge cannot accommodate the loadings a short term construction access will be 

required. 

 It should be noted that there would need to be access to the eastern side of the crossing to 

undertake piling. However, other major lifts could be done from the western side of the 

bridge without crossing the existing road bridge.  

• Based on the site conditions with no direct overhead obstructions and large laydown areas, 

it is possible for all the deck units to be lifted into position.  

 A single clear span makes for easier construction as high flows within the waterway can 

stop work. There would be less risk of delays with all works being situated outside the 

waterway. 

• Construction can be undertaken with limited disruption to traffic flow if constructed offset to 

the current alignment. 

• Site has sufficient room to allow for a large crane set up to land concrete deck units. 

• Because of the road re-alignment, the finished alignment will be far more suitable that the 

current deviation and will separate road and rail bridges.  

5.2 Anichs Bridge 

• As stated in Section 2.2.2 steel WC drive piles are the most likely option, meaning that 

multiple splices maybe required for piling to be undertaken. A pre-bore may be required to 

get the first length of pile in deep enough to mount the hammer whilst maintaining minimum 

clearances to the powerlines. 

• Cranage of concrete deck units is feasible but will need additional care. Two smaller slew 

cranes either side of bridge with a very low boom configuration would be needed to lift the 

deck units off trucks parked on the side-track. Other control measures will also be required 

including a certified electrical line spotter and possible tiger tails attached to the powerlines. 

 The rail line would need to be integrated into the wearing surface of the bridge as this 

cannot be accommodated into the PSC deck units. 

 If constructed on the existing alignment then the timing of works would need to be 

considered, with risk of losing the side-track due to a rain event and possibility of works 

conflicting with the cane crushing season. This is understood to be manageable. 

 Extra tree clearing would be required to install the side-track. 
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 If the existing road alignment is maintained, then there would be no changes required to the 

car park. 

Refer to the Options Assessment Report dated 8th February 2021 for exhaustive list of 

constructability issues. 
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6. Structural Design 

6.1 Design standards 

The design is in accordance with AS5100 – Bridge Design, in particular: 

 Scope and general principles – to AS5100.1: Scope & General Principles 

 Balustrade loads – to AS5100.2: Design Loads 

 Design loads – to AS5100.2: Design Loads 

 Foundations and retaining walls – to AS5100.3: Foundations and Soil Supporting 

Structures, and AS2159: Piling Code 

 Bearings and joints – to AS5100.4: Bearings and Deck Joints 

 Concrete elements and reinforcing – to AS5100.5: Concrete 

 Steel and composite elements – to AS5100.6: Steel and Composite Construction 

 Other Standards and Guidelines used for the design include: 

 AS3600-2018 for strut and tie analysis only 

 AS4100-1998 for structural steel design 

6.2 Design loads 

The design loadings considered for the two bridges are summarised below: 

6.2.1 Dead loads 

 Self-weight of PSC Deck Units girders 

 Self-weight of concrete kerbs and decking 

 Self-weight of steel post and balustrading 

 Self-weight of steel frames 

For the calculation of dead loads, the following was used: 

 Density of reinforced concrete = 25.0 kN/m3 

 Density of prestressed concrete = 26.0 kN/m3 

 Density of structural steel = 79.0 kN/m3 

 Load factors to AS5100.2 Clause 5.2 

6.2.2 Superimposed dead loads 

The following superimposed dead loads were considered: 

 Self-weight of the deck wearing surface 

For the calculation of superimposed dead loads, the following was used: 

 Density of the deck wearing surface = 21.0 kN/m3 

 Load factors to AS5100.2 Clause 5.3 
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6.2.3 Road traffic loads 

The following road traffic loads were considered for both bridges: 

 T44 moving vehicle loading in accordance with AS5100.2 Section 6. 

 Design lanes, accompanying lane factors, dynamic load allowance, horizontal (braking 

and centrifugal) forces, load factors, deflection, and distribution through fill – all to 

AS5100.2 Section 6. 

6.2.4 Collision loading 

Council have chosen to have No Bridge Barrier for Warners Bridge and a Low Performance 

barrier for Anichs Bridge in accordance with AS 5100.2 Section 11.  

6.2.5 Minimum lateral restraint 

The superstructure and substructures, including the restraint system, are designed to withstand 

the minimum lateral restraint force in accordance with AS 5100.2 Section 9. 

6.2.6 Earthquake loads 

In line with the ‘Additional Requirements to AS 5100 Bridge Code’ on page 74 of the TMR 

Design Criteria for Bridges and Other Structures (August 2014), the earthquake loading was 

determined in accordance with AS/NZS1170.4 – 2007 version, and applied in accordance with 

AS5100.2.  

Both bridges were found to be BEDC-1 Category Bridges, meaning that the applicable loading 

was Minimum Lateral Restraint as outlined in Section 9 of AS5100.2.  

6.2.7 Wind Loads 

Wind loads applied to the bridges were determined in accordance with AS 5100.2 Section 16. 

6.2.8 Water Loads 

The design steam velocities and submerged debris mats outlined in Table 12 were adopted for 

the hydraulic assessment and design of Warners and Anichs Bridge in accordance with AS 

5100.2 Section 15. 

Table 12 Water Loads 

 Stream Velocity (m/s) Submerged Debris Mat (m) 

Anichs Bridge 4.0 2.0 

Warners Bridge 4.4 1.2 

 

6.2.9 Thermal Effects 

The variation in average bridge temperature was calculated in accordance with AS 5100.2 

Section 17.  

The abovementioned thermal effects were considered for the design of each of the bridge 

elements and as such, the bridge girders are required to be locked off at 25 degrees Celsius. 
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6.2.10 Shrinkage, Creep and Prestress Effects 

Prestress effects, in accordance AS5100.2 Clause 18.2, were considered in the bridge designs. 

The shrinkage and creep calculations were determined in accordance with AS 3600-2018 

Section 3, which provides a more up to date calculation than AS 5100.5 Section 6. 

The design for shrinkage and creep to the substructure is based on girder erection no earlier 

than 100 days after manufacture. 

6.2.11 Rail Loading (Anichs Bridge only) 

The rail loadings used for the design of Anichs Bridge, as provided by Council, were taken in 

accordance with “Bridge Design Criteria Mackay February 2013”. The following loads were 

considered: 

• 2/18t Double Headers directly linked to 28t Loco 

• Nosing loads, braking forces, design wind load on train and ultimate design factors in 

accordance with “Bridge Design Criteria Mackay February 2013”. 
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7. Safety in Design Risk Assessment 

The safety in design risk assessment is displayed in this section of the report. These elements 

were identified both during the design as potential safety issues throughout the life cycle of the 

bridge. It is important for DSC and the Contractor to understand these issues and ensure 

mitigation methods are in place prior to the construction of the project. It would be responsible of 

the Construction Contractor and DSC to update the risk assessment to include hazards that 

arise during construction or not foreseen in the design phase. 
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8. Construction Cost Estimates 

Construction cost estimates from each crossing were determined based on the design drawings 

attached in Appendix A. These cost estimates were provided by a quantity surveyor Donald 

Cant Watts Corke (DCWC) and were prepared in accordance with TMR OnQ Cost Estimating 

Manual. Total cost estimates from each crossing are provided in Table 13 below with detailed 

breakdowns provided in Appendix J of this report. 

Table 13 Construction Cost Estimates 

Crossing Total cost (excl. GST) 

Warners Bridge $1,611,000 

Anich Bridge $1,619,000 
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Appendices 
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Appendix A – Detailed Design Drawings 
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Appendix B – Approvals Management Plans Report 
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Appendix C – Douglas Partners Geotechnical 
Investigation Reports 
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Appendix D – RFFE for Warners Bridge 
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Appendix E - RFFE for Anichs Bridge 
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Appendix F - Warners Bridge Flow Interpolation 
(using Rational Method flows) 

 





 

 

Appendix G - Anichs Bridge Flow Interpolation (using 
Rational Method flows) 

 

  





 

 

Appendix H – Traffic Count Data for Existing Bridges 

  























































 

 

Appendix I – Bridge Barrier Assessment 
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08 February 2021 

To Douglas Shire Council 

Copy to Michael Matthews 

From Arthur Ahiladellis Tel +61 7 40442217 

Subject Bridge Barrier Assessment Job no. 12540427 

 

1 Introduction 
GHD and Douglas Shire Council (Council) undertook a project start-up meeting on the 19th November 
2020 for the bridge upgrade works at Warners and Anichôs Bridge. During the meeting, the 
requirements and expected final bridge alignments were discussed. GHD advised Council within our 
proposal that GHD would undertake a risk assessment for the bridge barriers in accordance with 
current Australian Standards (AS5100.1:2017 ï Bridge Design). The risk assessment includes 
aspects such as vehicle speed, traffic volume, debris build-up, bridge geometry, and other information 
as identified during the project start-up meeting.  

The purpose of this document is to allow Council to undertake an internal risk assessment and to 
decide whether traffic barriers are to be installed onto the bridge or if the risks of not having a barrier 
can be mitigated by other means.  

2 Bridge Barrier Assessment 
GHD have undertaken a barrier performance rating assessment in accordance with current Australian 
Standard AS5100.1:2017. This section of the memorandum details the results from the risk 
assessment to provide Council with information to allow Council to undertake their internal risk 
assessment for the requirement of traffic barriers on the bridges.  

2.1 Bridge Geometry and Site Conditions 

The bridge geometry, site conditions, vehicle speeds, and other parameters that would affect the 
barrier assessment for the bridge rails have been summarised in Table 1 and Table 2. These 
parameters were used for the bridge barrier assessment with the results of the assessment outlined in 
Sections 2.2 and 2.3.  
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2.1.1 Warners Bridge 

Table 1 Assessment parameters in accordance with barrier performance assessment 

Assessment Parameter Value 

Traffic Volume Estimated 30 year projection of <500 vehicles/day based on 
traffic data provided by Council.  

Height of deck above invert of 
waterway 

4.8 m at the highest point. 

Alignment Bridge alignment is straight. Approaches to either side of the 
bridge are straight. 

Width of bridge between kerbs 4.9 m 

Distance between edge of 
bridge and edge of traffic lanes 

400 mm 

Depth of water below bridge Varies with the seasonal rainfall. 

Debris build-up Vegetation was observed on the timber decking. 

Pedestrian traffic It is assumed that no pedestrian traffic is expected apart 
from future maintenance and inspections. 

2.1.2 Anichôs Bridge 

Table 2 Assessment parameters in accordance with barrier performance assessment 

Assessment Parameter Value 

Traffic Volume Estimated 30 year projection of >500 vehicles/day based on 
traffic data provided by Council. 

Height of deck above invert of 
waterway 

3.6 m at the highest point. 

Alignment Bridge alignment is straight. Approach road has shallow 50 
degree curved to the north and has minor bend to the south. 

Width of bridge between kerbs 4.9 m 

Distance between edge of 
bridge and edge of traffic lanes 

325-400 mm 

Depth of water below bridge Varies with the seasonal rainfall, with bridge becoming 
inundated during wet season. 

Debris build-up DSC advised that debris build-up is required to be removed 
from the bridge after the annual wet season. 
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Assessment Parameter Value 

Pedestrian traffic Pedestrian and cyclists are expected to traverse the bridge 
frequently. 
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2.2 Bridge Barrier Risk Assessment 

The parameters in Table 1 and Table 2 were compared to the bridge barrier performance requirements in outlined in AS5100.1:2017. 
Table 3 and Table 4 below, summarise the applicable risks to each bridge based on the bridge parameters outlined in Section 2.1.  

Table 3 Barrier Risk Assessment for Warners Bridge 

Barrier System (Y/N) Risk (in Accordance with AS5100.1:2017) GHD Comment 

No Barrier 
Installed onto 
Bridge 

N 
The bridge deck is less than 1.5 m above the ground or invert level of the 
waterway. 

Deck is greater than 1.5 m above with an 
approximate height of 4.8 m. 

Y Traffic volumes are less than 150 vehicles per day. Current traffic volume being 92 vehicles/day 
based on traffic data provided by DSC. 

Y 
The radius of curvature of the bridge is such that the road approaches 
have a sight distance greater than the stopping distance. 

Both approaches are straight and provide 
sufficient stopping site distance.  

Y 
The width between kerbs is not less than 6.5 m for a two-lane bridge or 
4.2 m for a single lane bridge. 

Width to be 4.9 m as per concept drawings.  

Y 
The edge of the bridge is at least 1.0 m from the edge of traffic lanes. Bridge has a single traffic lane with a 650 

mm shoulder on either side along with a 400 
mm kerb. 

Y No pedestrian traffic is anticipated. No requirement for pedestrian traffic. 

Y Any water beneath the bridge is normally less than 1.2 m deep. Normal water depths <1.2 m deep. 

Possible 
The provision of barriers would prevent the passage of debris or the 
barriers would be frequently damaged by heavy debris or both. 

Overtopping waters may be carrying large 
debris that could damage barriers 
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Barrier System (Y/N) Risk (in Accordance with AS5100.1:2017) GHD Comment 

Bridge Barrier with 
a Low Load 
Requirement 

Y Bridges on roads with low traffic volumes. Current traffic volume being 92 vehicles/day 
based on traffic data provided by DSC. 

Y Bridges with low to medium height above ground or water. Deck is approximately max 4.8 m above 
ground level. 

Y Bridges with an essentially straight alignment. Bridge will have a straight alignment. 

Y Bridges with a width between barriers of not less than 6.5 m for a two-
lane bridge or 4.2 m for a single lane bridge. 

Width to be 4.9 m as per concept drawings 

Bridge Barrier with 
a Medium Load 
Requirement 

N Bridges over major roadways. N/A 

N Bridges over high frequency passenger rail lines or goods lines carrying 
noxious, flammable or large volumes of freight, or over critical rail 
infrastructure.  

N/A 

N Bridges over high occupancy land use. N/A 

N Bridges more than 10 m high. Maximum bridge height expected to be 
4.8 m  

N Bridges over water more than 3 m deep (normal flow). Water depth expected to be <3 m deep 

*The assessment for bridge railing with a Regular (intermediate between Low and Medium performance) or Special performance level 
have not been included in the above table as they are not applicable for this crossing.  
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Table 4 Barrier Risk Assessment for Anichs Bridge 

Barrier System (Y/N) Risk (in Accordance with AS5100.1:2017) GHD Comment 

No Barrier 
Installed onto 
Bridge 

N 
The bridge deck is less than 1.5 m above the ground or invert level of the 
waterway. 

Deck is greater than 1.5 m above with an 
approximate height of 3.6 m. 

N 
Traffic volumes are less than 150 vehicles per day. Current traffic volume being 314 

vehicles/day based on traffic data provided 
by DSC. 

Y 
The radius of curvature of the bridge is such that the road approaches 
have a sight distance greater than the stopping distance. 

Both approaches provide sufficient stopping 
site distance.  

Y 
The width between kerbs is not less than 6.5 m for a two-lane bridge or 
4.2 m for a single lane bridge. 

Width to be 4.9 m as per concept drawings.  

Y 
The edge of the bridge is at least 1.0 m from the edge of traffic lanes. Bridge has a single traffic lane with a 650 

mm shoulder on either side along with a 400 
mm kerb. 

N No pedestrian traffic is anticipated. Pedestrian and cyclists are expected to 
traverse the bridge frequently. 

Y Any water beneath the bridge is normally less than 1.2 m deep. Normal water depths <1.2 m deep. 

Y 
The provision of barriers would prevent the passage of debris or the 
barriers would be frequently damaged by heavy debris or both. 

Debris build-up is noted to occur after each 
wet season and is required to be removed 
from the bridge. 
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Barrier System (Y/N) Risk (in Accordance with AS5100.1:2017) GHD Comment 

Bridge Barrier with 
a Low Load 
Requirement 

Y Bridges on roads with low traffic volumes. Current traffic volume being 314 
vehicles/day based on traffic data provided 
by DSC. 

Y Bridges with low to medium height above ground or water. Deck is approximately max 3.6 m above 
ground level. 

Y Bridges with an essentially straight alignment. Bridge will have a straight alignment. 

Y Bridges with a width between barriers of not less than 6.5 m for a two-
lane bridge or 4.2 m for a single lane bridge. 

Width to be 4.9 m as per concept drawings 

Bridge Barrier with 
a Medium Load 
Requirement 

N Bridges over major roadways. N/A 

N Bridges over high frequency passenger rail lines or goods lines carrying 
noxious, flammable or large volumes of freight, or over critical rail 
infrastructure.  

N/A 

N Bridges over high occupancy land use. N/A 

N Bridges more than 10 m high. Maximum bridge height expected to be 
3.6 m  

N Bridges over water more than 3 m deep (normal flow). Water depth expected to be <3 m deep 

*The assessment for bridge railing with a Regular (intermediate between Low and Medium performance) or Special performance level 
have not been included in the above table as they are not applicable for this crossing.  
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2.3 Outcome of Risk Assessment 

2.3.1 Warners Bridge 

Based on the risk assessment in Table 3 that  primary concern with not including a traffic barrier on 
the bridge is the fall height from the bridge deck to the below ground level exceeds 1.5 m. As this fall 
height is fixed and far exceeds the 1.5 m limit (max fall height of 4.8 m), it is recommended that traffic 
barriers are installed along Warners Bridge in order to reduce this risk. It should be noted that the 
inclusion of traffic barriers introduces potential risk of damage to the traffic barries due to debris 
loading experienced during flood events. 

2.3.2 Anichs Bridge 

It was found from the risk assessment in Table 4 that the risk for not having a traffic barrier on the 
bridge consists of: 

1. Fall height from bridge deck level exceed 1.5 m 

2. Average daily traffic volumes exceed 150 vehicles per day 

3. Pedestrians are expected to cross the bridge frequently 

Based on the outcomes of this assessment, it is recommended that traffic barriers are installed along 
Anichs Bridge in order to address the risks identified during the assessment. As the bridge becomes 
submerged during flood events, the traffic barriers installed will be expected to withstand debris 
loading. 

2.4 Performance Level Required for Traffic Barriers  

The assessments carried out in Table 3 and Table 4 showed that óLow;ô performance traffic barriers 
would be sufficient for both Warners and Anichs Bridge. A further assessment was then undertaken to 
determine if óLowô performance traffic barriers would still be sufficient taking into account the expected 
future traffic growth. The expected future traffic volumes (Adjusted AADT) for both bridges were 
calculated in accordance with AS5100.1:2017 Clause A4.2.6, with the results summarised in Table 5: 

Table 5 Adjusted AADT Values for Warners and Anichs Bridge 

Factors Warners Bridge Anichs Bridge 

AADT ï 2% growth over a 
30yr period 

167 Vehicles/Day 569 Vehicles/Day 

RT ï Road Type Factor Single Lane = 2.0 Single Lane = 2.0 

GD ï Road Grade Factor Approach Grade < -2% = 1.0 Approach Grade < -2% = 1.0 

CU ï Curvature Factor Straight Alignment = 1.0 Straight Alignment = 1.0 
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US ï Deck Height & Under 
Structure Condition Factor 

Deck Height 4.6 m, Low 
Occupancy Land = 1.0 

Deck Height 3.6 m, Low 
Occupancy Land = 1.0 

Adjusted AADT (Vehicles / 
Day) 

334 Vehicles/Day 1,138 Vehicles/Day 

It can be seen from Figure 1 below, that the performance level requirement for the bridge railings at 
both bridges would need be a minimum óLow Levelô barrier. 

 

Figure 1: Threshold Limits, 60 km/hr (AS5100.1:2017, Figure A5) 

2.4.1 Design Loading for Barrier 

A óLowô performance level would be suitable for a 2.27 tonne utility vehicle (i.e. work ute) at a 
maximum impact speed of 70 km/h with an impact angle of 25 degrees as per Table 6. It should be 
noted that the force imparted into the barrier is a function of the mass and the square of the velocity, 
so a much slower larger vehicle may also impart a similar force. For example, a 10t truck would impart 
a similar load travelling at 30 km/hr, as long as the barrier was high enough to contain the higher 
centre of gravity of the truck. 

If DSC expect that the more risky vehicles using the bridge would generally be larger, then a higher 
performance barrier within Table 6 may be adopted. Vehicles that are taller than a standard utility 
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vehicle with a higher centre of gravity and may require a higher performing barrier system in order to 
contain these vehicles in the event of an impact.  

Table 6 Crash test vehicles for different performance level barriers (AS5100.1:2017 Table 14.4) 

 

3 Conclusions and Recommendations 
A risk assessment was undertaken for both Warners and Anichs Bridge in accordance with Australian 
Bridge Standards AS5100.1:2017. This assessed the individual risks associated with each bridge to 
identify is traffic barriers were required. It is recommended that DSC undertake an internal risk 
assessment and determine if the hazards outlined in Section 2.2 can be controlled by other means 
(i.e. reduced speed limits, signage, etc.) or if the hazards are sufficiently low enough to accept as is. 
DSC should also consider potential detrimental risks associated with installing a barrier in relation to 
damage due to debris loading during flood events. 

If DSC wish to install a traffic barrier onto one or both bridges, then the assessed performance 
requirement would be a óLowô level barrier that can accommodate a 2.27 tonne utility vehicle as 
specified in Table 6. DSC would need to consider higher performing (and therefore stronger) barriers 
if the proposed vehicles at risk are taller and/or heavier than a 2.27 tonne utility vehicle.  
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Estimate Summary

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Warners Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

WARNERS BRIDGE REPLACEMENT
CONSTRUCTION ESTIMATE

Bridge Details 0 0

MRS28 - Contractor's Site Facilities 22,300 22,300

MRS02 - Provision for Traffic 32,050 32,050

MRS51 - Environmental Management 55,500 55,500

MRS52 - Erosion & Sediment Control 31,000 31,000

MRS03 - Drainage, Retaining Structures and
Protective Treatments

35,510 35,510

MRS04 - General Earthworks 86,815 86,815

MRS05 - Unbound Pavements 35,230 35,230

MRS30 - Dense Graded Asphalt 44,895 44,895

MRS84 - Deck Wearing Surface 14,124 14,124

MRS45 - Road Surface Delineation 5,700 5,700

MRS14 - Road Furniture 46,200 46,200

MRS66 - Driven Steel Piles 233,003 233,003

MRS62 - Bridge Substructure 86,147 86,147

MRS74 - Prestressed Concrete Deck & Kerb
Units

291,635 291,635

MRS76 - Supply and Erection of Steel Girders 9,813 9,813

MRS77 - Bridge Deck 51,627 51,627

MRS91 - Conduits & Pits 18,215 18,215

Subtotal 1,099,764

Contingency 10.0 % 1,099,764.3
4

109,976 109,976

Contractor's Preliminaries 109,800.00 109,800

Contractor's Supervision 1 item 118,758.67 118,759 118,759

Contractor's Margin 12.0 % 1,438,299.4
4

172,596 172,596

Total Construction Cost 1,610,895

Exclusions 0 0

GFA: 0.00 m2 1,610,895

22/04/2021 8:30:42 AM Donald Cant Watts Corke (QLD) Pty Ltd DCWC
Page 1 of 1



Detailed Breakdown

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Warners Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

Bridge Details

Bridge Details

Bridge length - Abutment A to B 21 m Incl 0

Bridge width 6 m Incl 0

New pavement 193 m Incl 0

0

MRS28 - Contractor's Site Facilities

Site Establishment

20101
.01

Site establishment 1 Item 2,500.00 2,500.00 2,500

20101
.02

Contractors site facilities 1 Item 19,800.00 19,800 19,800

22,300

MRS02 - Provision for Traffic

MRS02 - Traffic management

1202.
01

Note - road closed and traffic diverted

1202.
02

Prepare Traffic Management Plan (TMP) 1 Item 3,500.00 3,500 3,500

1202.
03

Provision for traffic 1 Item 10,000.00 10,000 10,000

1221.
01

Supply of Temporary Barriers (fencing) 214 m 30.00 6,420 6,420

1223.
01

Installation of Temporary Barriers (fencing) 214 m 45.00 9,630 9,630

20202
.02

WHS Management Plan 1 Item 2,000.00 2,000.00 2,000

20202
.03

Acid Sulphate Soils Management Plan (ASSMP) 1 Item 500.00 500.00 500

32,050

MRS51 - Environmental Management

MRS51

1330.
01

Weekly Environmental Inspections 1 Item 4,000.00 4,000 4,000

1330.
02

Implement Environmental Management Plan
(Construction)

1 Item 2,500.00 2,500 2,500

1330.
03

Monthly Environmental Reporting 1 Item 2,000.00 2,000 2,000

1330.
04

Environmental Records Management 1 Item 500.00 500 500

1330.
05

Approvals 1 Item 10,000.00 10,000 10,000

1331Prepare Environmental Management Plan
(EMP)

1 Item 3,000.00 3,000 3,000

1333Liaison with Ergon for working in proximity to
overhead power lines, including all payable fees

1 Item 3,000.00 3,000.00 3,000

22/04/2021 8:31:19 AM DCWC Page 1 of 8



Detailed Breakdown

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Warners Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

MRS51 - Environmental Management
(Continued)

3101Tree protection 1 Item 1,500.00 1,500 1,500

1341P
.01

Water Quality Monitoring 1 Item 5,000.00 5,000 5,000

1341P
.02

Dewatering & groundwater management 1 Item 3,000.00 3,000.00 3,000

1355P
.01

Prepare Noise Assessment Report 1 Item 2,000.00 2,000 2,000

1355P
.02

Implement Noise Management Plan 1 Item 500.00 500 500

1361P
.01

Vibration monitoring equipment 1 Item Nil Nil

1361P
.02

Condition Surveys, if ordered 1 Item 500.00 500 500

1361P
.03

Condition Surveys on existing 1 Item Incl. Incl.

1362.
01

Preparation of Vibration Management Report 1 Item 2,000.00 2,000 2,000

1362.
02

Implement of Vibration Management Plan 1 Item Nil Nil

1375PFauna Management 1 Item 2,500.00 2,500 2,500

20201
.01

Geotechnical investigation 1 Item 1,500.00 1,500.00 1,500

20222
P.01

Survey and setting out of the works 1 Item 1,500.00 1,500.00 1,500

20222
P.02

As-constructed drawings (including survey) 1 Item 5,000.00 5,000.00 5,000

20202
.01

Structural certification (QBSA Form 16) 1 Item 3,000.00 3,000.00 3,000

20222
P.03

All relevant application fees, charges and levies 1 Item 2,500.00 2,500.00 2,500

20501GBRMPA  Compliance 1 Item Nil Nil

Reinstatement of existing public and private
infrastructure damaged during construction to
pre-existing condition.  Including but not limited
to roads, driveways, vegetation, turf, concrete
paths, kerb and channel complete

1 Item Nil Nil

55,500

MRS52 - Erosion & Sediment Control

Erosion and sediment control

20501
.02

Allow for erosion and sediment control 1 Item 25,000.00 25,000 25,000

Generally

20501
.04

Inspection testing plans and records 1 Item 1,000.00 1,000.00 1,000

20501
.05

Handover data 1 Item 5,000.00 5,000.00 5,000

31,000

22/04/2021 8:31:19 AM DCWC Page 2 of 8



Detailed Breakdown

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Warners Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

MRS03 - Drainage, Retaining Structures and
Protective Treatments

Rock Protection

2643.
01

Geofabric to rock protection 134 m2 15.00 2,010 2,010

2643.
02

Rock protection to both sides of the base 134 m2 250.00 33,500 33,500

35,510

MRS04 - General Earthworks

Site clearance

3101.
01

Clearing and grubbing 1,214 m2 20.00 24,280 24,280

3101.
02

Tree removal 1 Item 30,000.00 30,000 30,000

3101.
03

Clear vegetation to embankments 1 Item 5,000.00 5,000 5,000

3103P
.1

150mm stripping of topsoil 963 m2 5.00 4,815 4,815

3201.
01

Box out for new road 243 m3 35.00 8,505 8,505

3202.
01

Batter to the side of the road 38 m3 35.00 1,330 1,330

Groundworks

3204.
01

Excavate for abutments 19 m3 135.00 2,565 2,565

3204.
02

Excavate for working space 48 m3 135.00 6,480 6,480

3204.
03

Backfill for working space 48 m3 80.00 3,840 3,840

86,815

MRS05 - Unbound Pavements

Unbound Pavements

4152.
01

Compact subgrade 810 m2 5.00 4,050 4,050

4152.
01

200mm Type 2.3  subbase 162 m3 85.00 13,770 13,770

4152.
02

Compact sub base 810 m2 5.00 4,050 4,050

4153.
01

120mm Type 2.2 base course 98 m3 95.00 9,310 9,310

4153.
02

Compact base course 810 m2 5.00 4,050 4,050

22/04/2021 8:31:19 AM DCWC Page 3 of 8



Detailed Breakdown

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Warners Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

MRS05 - Unbound Pavements
(Continued)

35,230

MRS30 - Dense Graded Asphalt

Road Surface

5405.
02

AMC0 Prime 810 m2 14.00 11,340 11,340

5501.
01

30mm AC10 Dense grade asphalt 810 m2 33.00 26,730 26,730

5401.
01

Allow for tie connection to existing road 195 m 35.00 6,825 6,825

44,895

MRS84 - Deck Wearing Surface

MRS84 - Deck Wearing Surface 

8601.
01

Bituminous waterproof membrane Dekguard
E200

132 m2 45.00 5,940 5,940

8603.
01

Dense graded asphalt surfacing layer, DG [14]
mm mix   

132 m2 57.00 7,524 7,524

8606.
01

Tack Coat, 0.2 litres/m2 residual bitumen 132 m2 5.00 660 660

14,124

MRS45 - Road Surface Delineation

Road Surface Delineation (MRS45)

6301.
1

Line marking 1 Item 5,000.00 5,000 5,000

6301.
02

Permanent survey mark, brass bench mark 1 No 700.00 700 700

5,700

MRS14 - Road Furniture

Signage

6121.
01

Temporary signage to side access road 1 Item 1,200.00 1,200 1,200

6101.
01

Demolition of road furniture 1 Item 1,000.00 1,000 1,000

6121.
02

Supply of regulatory, warning and hazard sign
faces

1 Item 3,500.00 3,500 3,500

Guardrail

6161.
01

W-Beam approach rails 75 m 500.00 37,500 37,500

6163.
01

ET2000 Terminal guardrail 4 No 750.00 3,000 3,000

46,200

MRS66 - Driven Steel Piles

350WC197 Driven Steel Piles

70801Steel piles, supply on site [12 No.] 197 m 886.50 174,641 174,641

22/04/2021 8:31:19 AM DCWC Page 4 of 8



Detailed Breakdown

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Warners Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

MRS66 - Driven Steel Piles
(Continued)

Establish rig on site 1 Item 7,500.00 7,500 7,500

70802Handling and pitching of steel piles 12 No 250.00 3,000 3,000

70803
P

Driving steel piles (Provisional quantity) 197 m 73.94 14,566 14,566

70807Setting up for pre-boring for steel piles 1 Item 500.00 500 500

70813
P.1

Butt welded steel piles 24 No 70.70 1,697 1,697

70813
P.2

Protective coating 954 170 m2 130.00 22,100 22,100

70817Trimming of steel pile heads including welded
starter bars

12 No 750.00 9,000 9,000

233,003

MRS62 - Bridge Substructure

Blinding layer

7314.
01

50 Concrete blinding layer to abutment 47 m2 55.00 2,585 2,585

Concrete

7314.
02

Concrete in abutment headstock 19 m3 533.25 10,132 10,132

7314.
03

Concrete in wingwalls 19 m3 533.25 10,132 10,132

Formwork

7314.
02

Concrete in abutment headstock 82 m2 220.00 18,040 18,040

7314.
03

Concrete in wingwalls 123 m2 220.00 27,060 27,060

Reinforcement

7321.
01

Bar reinforcement in abutment headstock 3.87 t 3,090.00 11,958 11,958

7321.
02

Bar reinforcement in wingwalls 2.00 t 3,090.00 6,180 6,180

Surface Treatment

7314.
04

Coat finish between wingwalls and relieving slab 4 m2 15.00 60 60

86,147

MRS74 - Prestressed Concrete Deck & Kerb
Units

Prestressed Concrete Deck units

8101.
01

Prestressed concrete deck unit, supply on site,
600 x 900mm deep, 21m long

7 No 31,185.00 218,295 218,295

8101.
02

Prestressed concrete scuppers, supply on site,
600 x 900mm deep, 21m long

2 No 31,185.00 62,370 62,370

8103.
01

Transport of prestressed concrete deck units to
the Site

1 Item Incl. Incl. 

22/04/2021 8:31:19 AM DCWC Page 5 of 8



Detailed Breakdown

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Warners Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

MRS74 - Prestressed Concrete Deck & Kerb
Units
(Continued)

8104.
01

Transport of transverse stressing units to the
Site

1 Item Incl. Incl. 

8121.
01

Erection of prestressed concrete deck units 600
x 760mm deep, 19m long

7 No Incl. Incl. 

8121.
02

Erection of prestressed concrete deck units 600
x 500mm deep, 10m long

2 No Incl. Incl. 

8131.
01

Holding down bolts 900mm deep 16 No 220.00 3,520 3,520

Miscellaneous 

8112.
01

150 x 140 x 32 Thick Galv bearing plate 10 No

8112.
01

70mm Dia conduit 57 m 50.00 2,850 2,850

8112.
01

80mm dia conduit cast into kerbs 92 m 50.00 4,600 4,600

8112.
01

29mm Dia stressing rods, 5.7m long 10 No Incl. Incl. 

291,635

MRS76 - Supply and Erection of Steel Girders

Structural Steelwork

71901
.01

100mm PFC galvanised frame, supply on site
[21000mm long]

2 No 4,906.44 9,813 9,813

71903
.01

100mm PFC galvanised frame, transport on site
[21000mm long]

2 No Incl. Incl. 

71906
.01

100mm PFC galvanised frame, erection
[21000mm long]

2 No Incl. Incl. 

9,813

MRS77 - Bridge Deck

Reinforced Concrete Slab Deck

8303.
01

Concrete in kerb 4 m3 533.25 2,133 2,133

8312.
01

Finish top of kerb 59 m2 20.00 1,180 1,180

Formwork

8303.
01

Formwork to the sides of the kerb 59 m2 220.00 12,980 12,980

Reinforcement

8311.
01

Bar reinforcement in kerb 0.79 t 3,090.00 2,441 2,441

Relieving slab

3221.
01

50 concrete blinding layer to relieving slab 32 m2 55.00 1,760 1,760

8306.
01

Concrete in relieving slab 300mm thick 10 m3 533.25 5,333 5,333
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Detailed Breakdown

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Warners Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

MRS77 - Bridge Deck
(Continued)

8306.
01

Formwork to edge relieving slab 21 m2 220.00 4,620 4,620

8313.
01

Allow bar reinforcement at 150kg/m3 in relieving
slab

1.43 t 3,090.00 4,419 4,419

8306.
02

Finish top of relieving slab 32 m2 15.00 480 480

Miscellaneous Cast-in Items

8306.
01

45mm dia lifting loop 4 No Incl. Incl.

8343.
01

uPVC scupper and spout, 80mm diameter 16 No 50.00 800 800

8121.
01

20mm thick mortar seating to top of headstock 22 m2 200.00 4,400 4,400

8306.
02

75mm dia 450 deep core holes (with grout) 18 No 85.00 1,530 1,530

8306.
03

75 x 75 x 6 Galv MS washer 36 No Incl. Incl.

8306.
04

M36/4.6/S Galv HD bolts 18 No Incl. Incl.

8306.
05

25x25 Chamfers 24 No Incl. Incl.

Joints & Fillers

8351.
01

10mm thick compressible fillers 10 m2 200.00 2,000 2,000

8351.
02

40x100mm deep dia foam core 63 No 4.00 252 252

8361.
01

30mm thick sawcut joint to deck wearing surface 16 m 50.00 800 800

Reinstatement of Electrical Items

8382.
01

Disconnection of existing Telstra line 1 Item 1,500.00 1,500 1,500

8382.
02

Connection / relocation of existing telstra line 1 Item 5,000.00 5,000 5,000

51,627

MRS91 - Conduits & Pits

Reinstatement of Existing Service

6505.
01

Existing water main to be diverted onto new
bridge

51 m 165.00 8,415 8,415

6505.
02

Connection of diverted water main to existing
water main including any necessary valves

2 No 750.00 1,500 1,500

6505.
03

8mm Plate bracket for water main 4 No 450.00 1,800 1,800

Pit

6555.
03

1200x1200mm inlet pit up to 1000mm deep to
invert including class 2 lid, inlet for 450 dia RCP
pipe and outlet for 450 dia RCP pipe

1 No 6,500.00 6,500 6,500
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Detailed Breakdown

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Warners Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

MRS91 - Conduits & Pits
(Continued)

18,215

Contractor's Preliminaries

Contractor's Preliminaries

Small plant and equipment (generator, other
small tools, etc)

60 day 150.00 9,000 9,000.00

Signage 12 wk 150.00 1,800 1,800.00

Miscellaneous 1 item 4,200.00 4,200 4,200.00

Provision of insurances 1 Item 4,800.00 4,800 4,800

Building & Construction Industry Levy (QLeave) 1 Item 12,000.00 Excl. Excl. 

Spotters 2,000 hrs 45.00 90,000 90,000

109,800

Exclusions

EXCLUSIONS

This Estimate specifically excludes:

GST Note

Construction cost escalation from todays date Note

Economic and/or other impacts of Covid-19 virus Note

Consultant's fees & disbursements Note

Staging / phasing costs Note

Major upgrades and/or alterations to other
existing external services 

Note

Relocation of other major existing external
services

Note

Asbestos and/or other contaminated material
removal or stabilisation

Note

0

0
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Estimate Summary

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Anichs Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

ANICHS BRIDGE REPLACEMENT
CONSTRUCTION ESTIMATE

Bridge Details 0 0

MRS28 - Contractor's Site Facilities 22,300 22,300

MRS02 - Provision for Traffic 62,102 62,102

MRS51 - Environmental Management 58,000 58,000

MRS52 - Erosion & Sediment Control 31,000 31,000

MRS03 - Drainage, Retaining Structures and
Protective Treatments

102,965 102,965

MRS04 - General Earthworks 111,105 111,105

MRS84 - Deck Wearing Surface 5,400 5,400

MRS45 - Road Surface Delineation 5,700 5,700

MRS14 - Road Furniture 52,700 52,700

MRS66 - Driven Steel Piles 202,847 202,847

MRS62 - Bridge Substructure 139,947 139,947

MRS74 - Prestressed Concrete Deck & Kerb
Units

147,360 147,360

MRS76 - Supply and Erection of Steel Girders 26,344 26,344

MRS77 - Bridge Deck 83,590 83,590

MRS80 - Supply & Erection of Bridge Barrier 36,790 36,790

MRS72 - Manufacture of Precast Concrete 17,287 17,287

Subtotal 1,105,437

Contingency 10.0 % 1,105,436.5
1

110,544 110,544

Contractor's Preliminaries 109,800.00 109,800

Contractor's Supervision 1 item 119,320.21 119,320 119,320

Contractor's Margin 12.0 % 1,445,100.3
7

173,412 173,412

Total Construction Cost 1,618,512

Exclusion 0 0

GFA: 0.00 m2 1,618,512

21/04/2021 2:34:00 PM Donald Cant Watts Corke (QLD) Pty Ltd DCWC
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Detailed Breakdown

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Anichs Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

Bridge Details

Bridge Details

Bridge Length - Abutment A to B 23 m Incl 0

Bridge width (incl. cyclist / pedestrian paths) 4 m Incl 0

0

MRS28 - Contractor's Site Facilities

Site Establishment

1102.
01

Site establishment 1 Item 2,500.00 2,500.00 2,500

1102.
02

Contractors site facilities 1 Item 19,800.00 19,800 19,800

22,300

MRS02 - Provision for Traffic

MRS02 - Traffic management

Note - road closed and traffic diverted

1201.
01

Provision for traffic 1 Item 10,000.00 10,000 10,000

1202.
01

Prepare Traffic Management Plan (TMP) 1 Item 3,500.00 3,500 3,500

1221.
01

Supply of Temporary Barriers (fencing) 207 m 30.00 6,210 6,210

1223.
01

Installation of Temporary Barriers (fencing) 207 m 45.00 9,315 9,315

Construction of side access track

1211.
01

Geo-fabric membrane 278 m2 15.00 4,170 4,170

1211.
02

Gravel layer 42 m3 110.00 4,620 4,620

1211.
03

Leveling and compaction 278 m2 6.50 1,807 1,807

1211.
04

Temporary safety rail 141 m 120.00 16,920 16,920

1211.
05

Removal of side access track on completion 278 m2 20.00 5,560 5,560

62,102

MRS51 - Environmental Management

MRS51

1330.
01

Weekly Environmental Inspections 1 Item 4,000.00 4,000 4,000

1330.
02

Implement Environmental Management Plan
(Construction)

1 Item 2,500.00 2,500 2,500

1330.
03

Monthly Environmental Reporting 1 Item 2,000.00 2,000 2,000

1330.
04

Environmental Records Management 1 Item 500.00 500 500
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Detailed Breakdown

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Anichs Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

MRS51 - Environmental Management
(Continued)

1330.
05

Approvals 1 Item 10,000.00 10,000 10,000

1331.
01

Prepare Environmental Management Plan
(EMP)

1 Item 3,000.00 3,000 3,000

1333.
01

Liaison with Ergon for working in proximity to
overhead power lines, including all payable fees

1 Item 3,000.00 3,000.00 3,000

3101.
01

Tree protection 1 Item 1,500.00 1,500 1,500

1341P
.01

Water Quality Monitoring 1 Item 5,000.00 5,000 5,000

1341P
.02

Dewatering & groundwater management 1 Item 3,000.00 3,000.00 3,000

1355P
.01

Prepare Noise Assessment Report 1 Item 2,000.00 2,000 2,000

1355P
.02

Implement Noise Management Plan 1 Item 500.00 500 500

1361P
.01

Vibration monitoring equipment 1 Item Nil 0

1361P
.02

Condition Surveys, if ordered 1 Item 500.00 500 500

1361P
.03

Condition Surveys on existing 1 Item Incl. Incl. 

1362.
01

Preparation of Vibration Management Report 1 Item 2,000.00 2,000 2,000

1362.
02

Implement of Vibration Management Plan 1 Item Nil 0

1375PFauna Management 1 Item 2,500.00 2,500 2,500

20201
.01

Geotechnical investigation 1 Item 1,500.00 1,500.00 1,500

20222
P.01

Survey and setting out of the works 1 Item 1,500.00 1,500.00 1,500

20222
P.02

As-constructed drawings (including survey) 1 Item 5,000.00 5,000.00 5,000

20202
.01

Structural certification (QBSA Form 16) 1 Item 3,000.00 3,000.00 3,000

20222
P.03

All relevant application fees, charges and levies 1 Item 2,500.00 2,500.00 2,500

20501GBRMPA  Compliance 1 Item Nil Nil

20501Reinstatement of existing public and private
infrastructure damaged during construction to
pre-existing condition.  Including but not limited
to roads, driveways, vegetation, turf, concrete
paths, kerb and channel complete

1 Item Nil Nil

20202
.02

WHS Management Plan 1 Item 2,000.00 2,000.00 2,000

20202
.03

Acid Sulphate Soils Management Plan (ASSMP) 1 Item 500.00 500.00 500

58,000
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Detailed Breakdown

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Anichs Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

MRS52 - Erosion & Sediment Control

Erosion and sediment control

20501Allow for erosion and sediment control 1 Item 25,000.00 25,000 25,000

Generally

20501Inspection testing plans and records 1 Item 1,000.00 1,000.00 1,000

20501Handover data 1 Item 5,000.00 5,000.00 5,000

31,000

MRS03 - Drainage, Retaining Structures and
Protective Treatments

Supply & Installation of Culverts 

2242.
01

Pipe culverts, 1200 dia. 12 m 1,300.00 15,600 15,600

2242.
02

Removal of pipe culvers on completion 1 Item 1,500.00 1,500 1,500

Demolition

2107.
01

Demolition & removal of guardrail 58 m 80.00 4,640 4,640

2107.
02

Demolition and removal of existing cane train
rails 

22 m Incl. Incl

2107.
03

Demolish existing bridge superstructure
complete including kerbs, rails etc

124 m2 350.00 43,400 43,400

2107.
04

Demolish existing substructure piers to bed level 1 Item 10,000.00 10,000 10,000

Rock Protection

2643.
01

Geofabric to rock protection 105 m2 15.00 1,575 1,575

2643.
02

Rock protection to both sides of the base 105 m2 250.00 26,250 26,250

102,965

MRS04 - General Earthworks

Site clearance

3101.
01

Tree removal for temporary side access 1 Item 10,000.00 10,000 10,000

3101.
02

Clearing and grubbing 1 Item 2,500.00 2,500 2,500

3101.
03

Clear vegetation to embankments 1 Item 2,500.00 2,500 2,500

Groundworks

3204.
01

Excavate for abutments 18 m3 135.00 2,430 2,430

3204.
02

Excavate for working space 55 m3 135.00 7,425 7,425

3204.
04

Excavate for relieving slab 70 m3 135.00 9,450 9,450

3204.
03

Backfill for working space 55 m3 80.00 4,400 4,400
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Detailed Breakdown

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Anichs Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

MRS04 - General Earthworks
(Continued)

Temporary Side Track Access

3204.
05

Allowance for clearing of creek 1 Item 2,000.00 2,000 2,000

3204.
06

Geo-fabric creek bed 153 m2 15.00 2,295 2,295

3204.
07

Fill to the pipe culvert embankment 364 m3 110.00 40,040 40,040

3204.
08

Removal of fill on completion 364 m3 75.00 27,300 27,300

3204.
09

Removal and disposal of geofabric on
completion

153 m2 5.00 765 765

111,105

MRS84 - Deck Wearing Surface

MRS84 - Deck Wearing Surface 

8601.
01

Bituminous waterproof membrane Dekguard
E200

120 m2 45.00 5,400 5,400

5,400

MRS45 - Road Surface Delineation

Road Surface Delineation (MRS45)

6301.
01

Line marking 1 Item 5,000.00 5,000 5,000

6301.
02

Permanent survey mark, brass bench mark 1 No 700.00 700 700

5,700

MRS14 - Road Furniture

Signage

6121.
01

Temporary signage to side access road 1 Item 1,200.00 1,200 1,200

6101.
01

Demolition of existing road furniture 1 Item 1,000.00 1,000 1,000

6121.
01

Supply of regulatory, warning and hazard sign
faces

1 Item 3,500.00 3,500 3,500

Guardrail

6161.
01

W-Beam approach rails 88 m 500.00 44,000 44,000

6163.
01

ET2000 Terminal guardrail 4 No 750.00 3,000 3,000

52,700

MRS66 - Driven Steel Piles

350WC197 Driven Steel Piles

70801Steel piles, supply on site [10 No.] 165 m 886.50 146,273 146,273

Establish rig on site 1 Item 7,500.00 7,500 7,500

70802Handling and pitching of steel piles 10 No 250.00 2,500 2,500
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Detailed Breakdown

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Anichs Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

MRS66 - Driven Steel Piles
(Continued)

70803
P

Driving steel piles (Provisional quantity) 165 m 73.94 12,200 12,200

70807Setting up for pre-boring for steel piles 1 Item 500.00 500 500

70813
P.1

Butt welded steel piles 20 No 70.70 1,414 1,414

70813
P.2

Protective coating 954 192 m2 130.00 24,960 24,960

70817Trimming of steel pile heads including welded
starter bars

10 No 750.00 7,500 7,500

202,847

MRS62 - Bridge Substructure

Blinding Layer

7314.
02

50 Concrete blinding layer to abutment 34 m2 55.00 1,870 1,870

Concrete

7314.
02

Concrete in abutment headstock 36 m3 533.25 19,197 19,197

7314.
03

Concrete in wingwalls 53 m3 533.25 28,262 28,262

Formwork

7314.
02

Concrete in abutment headstock 69 m2 220.00 15,180 15,180

7314.
03

Concrete in wingwalls 267 m2 220.00 58,740 58,740

Reinforcement

7321.
01

Steel reinforcing bar in abutment headstock 2.27 t 3,090.00 7,014 7,014

7321.
02

Steel reinforcing bar in wingwall  2.93 t 3,090.00 9,054 9,054

Surface Treatment

2652.
01

Coat finish between wingwalls and relieving slab 21 m2 30.00 630 630

139,947

MRS74 - Prestressed Concrete Deck & Kerb
Units

Prestressed Concrete Deck units

8101.
01

Prestressed concrete deck unit, supply on site,
600 x 600mm deep, 16m long

7 No 15,840.00 110,880 110,880

8101.
02

Prestressed concrete edge unit, supply on site,
600 x 600mm deep, 16m long

2 No 15,840.00 31,680 31,680

8103.
01

Transport of prestressed concrete deck units to
the site

1 Item Incl. Incl.

8121.
01

Erection of prestressed concrete deck units 600
x 600mm deep, 16m long 

7 No Incl. Incl.
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Detailed Breakdown

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Anichs Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

MRS74 - Prestressed Concrete Deck & Kerb
Units
(Continued)

8121.
02

Erection of prestressed concrete edge unit,
supply on site, 600 x 600mm deep, 16m long

2 No Incl. Incl. 

8131.
01

Holding down bolts 600mm deep 18 No 220.00 3,960 3,960

8101.
03

15.2mm dia pre-stressing strands 52 m Incl. Incl. 

Steel Framing

8112.
01

100 PFC 600mm long 0.03 t 8,000.00 240 240

Attached support brackets 6 No 50.00 300 300

M16 Anchors 12 No 25.00 300 300

147,360

MRS76 - Supply and Erection of Steel Girders

Steel Girders

Cyclist / Footpath

71901
.01

150 PFC S.S, supply on site [1330mm long] 21 No 310.74 6,526 6,526

71901
.02

150 PFC S.S, supply on site [2100mm long] 21 No 490.64 10,304 10,304

71901
.03

150 PFC S.S, supply on site [720mm long] 21 No 168.22 3,533 3,533

71901
.04

100 x 50 S.S packer plates [22000mm long] 2 No 2,991.12 5,982 5,982

71903
.01

150 PFC S.S, transport to the site [1330mm
long]

21 No Incl. Incl.

71903
.02

150 PFC S.S, transport to the site [2100mm
long]

21 No Incl. Incl.

71903
.03

150 PFC S.S, transport to the site [720mm long] 21 No Incl. Incl.

71903
.04

100 x 50 S.S packer plates, transport to the site
[22000mm long]

2 No Incl. Incl.

71906
.01

150 PFC S.S, erection [1330mm long] 21 No Incl. Incl.

71906
.02

150 PFC S.S, erection [2100mm long] 21 No Incl. Incl.

71906
.03

150 PFC S.S, erection [720mm long] 21 No Incl. Incl.

71906
.04

100 x 50 S.S packer plates, erection [22000mm
long]

2 No Incl. Incl.

Fixing Accessories

M12 Grade 316 bolts (grouted) 252 No Incl. Incl.

M16 Grade 315 S.S stud with washer 63 No Incl. Incl.

75mm embedment 252 No Incl. Incl. 
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Detailed Breakdown

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Anichs Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

MRS76 - Supply and Erection of Steel Girders
(Continued)

50 SQ x 20 recesses 126 No Incl. Incl.

100 x 10 S.S 126 No Incl. Incl.

50 x 50 x 5 EA trimmer 5 m Incl. Incl.

6.0mm dia. S.S hooks 12 No Incl. Incl.

6.0mm Plate S.S stiffeners 126 No Incl. Incl. 

26,344

MRS77 - Bridge Deck

Reinforced Concrete Slab Deck

8302.
01

40 MPa reinforced concrete slab  29 m3 533.25 15,464 15,464

8311.
01

40 MPa reinforced concrete kerb 4 m3 533.25 2,133 2,133

Formwork

8311.
02

Formwork to the sides of concrete kerb 16 m2 220.00 3,520 3,520

Reinforcement

8311.
03

Reinforcement in concrete slab deck 4.67 t 3,090.00 14,433 14,433

8312.
01

Reinforcement in concrete kerb 0.88 t 3,090.00 2,719 2,719

Relieving slab

50 concrete blinding layer to relieving slab 24 m2 55.00 1,320 1,320

8306.
01

Concrete in relieving slab 7 m3 533.25 3,733 3,733

8313.
01

Allow bar reinforcement at 150kg/m3 in relieving
slab

1.05 t 3,090.00 3,245 3,245

Miscellaneous Cast-in Items

8306.
02

Core hole 75 dia 450 deep 18 No 85.00 1,530 1,530

8361.
01

Holding down bolts - M30/4.6/S Galv HD bolts
(1.1m)

18 No Incl Incl

8361.
02

75 x 75 x 6 Galv MS washer 18 No Incl. Incl.

8121.
01

20mm thick mortar seating to top of headstock 22 m2 200.00 4,400 4,400

8112.
01

Drip groove with expoxy to scupper 16 No Incl. Incl. 

8343.
01

uPVC scupper and spout, 80mm diameter 16 No 50.00 800 800

8315.
01

M20 Stainless steel 30 dia. threaded rod with
coupler, 360mm long

74 No 50.00 3,700 3,700

8361.
02

M16 x 25 bolts 74 No Incl. Incl. 
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Detailed Breakdown

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Anichs Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

MRS77 - Bridge Deck
(Continued)

8361.
03

15.2 dia strand lifting loops 18 No Incl. Incl. 

8361.
04

45 dia. x 1.6mm thick conduit 18 No Incl. Incl. 

8306.
03

70 dia hole with 100 x 100 x 40 deep recess 4 No Incl. Incl. 

8306.
04

25 x 25 chamfers 16 No Incl. Incl. 

Cane Rail 44 m 318.74 14,024 14,024

Joints & Fillers

8351.
01

10mm thick compressible fillers 7 m2 200.00 1,400 1,400

8351.
02

40x100mm deep dia foam core 57 No 4.00 228 228

8351.
03

Backing rod between deck and relieving slab 12 m 50.00 600 600

8351.
04

Sikaflex Pro joint sealant to backing rod 12 m 50.00 600 600

Allow for tie connection to existing road 12 m 120.00 1,440 1,440

Surface Finish

8302.
01

Rough broom finish to deck and kerbs 120 m2 15.00 1,800 1,800

Reinstatement of Electrical Items

8382.
01

Disconnection of existing Telstra line 1 Item 1,500.00 1,500 1,500

8382.
02

Connection / relocation of existing telstra line 1 Item 5,000.00 5,000 5,000

83,590

MRS80 - Supply & Erection of Bridge Barrier

Bridge Barrier, Steel

8401.
01

Supply and fabrication of bridge traffic rail, steel 43 m 500.00 21,500 21,500

8402.
01

Supply and fabrication of bridge balustrade to
cyclist path, steel

23 m 550.00 12,650 12,650

8403.
01

Supply and fabrication of bridge safety rail over
traffic rail at pedestrian path

22 m 120.00 2,640 2,640

8404.
01

Transport and erection of bridge traffic rail, steel 43 m Incl. Incl. 

8405.
01

Transport and erection of bridge balustrade to
cyclist path, steel

23 m Incl. Incl. 

8406.
01

Transport and erection of bridge safety rail, steel 43 m Incl. Incl. 

36,790

MRS72 - Manufacture of Precast Concrete

Precast Concrete
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Detailed Breakdown

Project:Anichs & Warren Bridge Upgrade

Building:Q20198 Anichs & Warners Bridge Upgrade

Details:Anichs Bridge Replacement
Construction Estimate

Code Description Quantity Unit Rate Subtotal Factor Total

MRS72 - Manufacture of Precast Concrete
(Continued)

Supply and install precast concrete [1972 x
2250mm wide]

6 No 1,552.95 9,318 9,318

Supply and install precast concrete [2215 x
2250mm wide]

2 No 1,744.31 3,489 3,489

Supply and install precast concrete [2845 x
2250mm wide]

2 No 2,240.44 4,481 4,481

17,287

Contractor's Preliminaries

Contractor's Preliminaries

Small plant and equipment (generator, other
small tools, etc)

60 day 150.00 9,000 9,000.00

Signage 12 wk 150.00 1,800 1,800.00

Miscellaneous 1 item 4,200.00 4,200 4,200.00

Provision of insurances 1 Item 4,800.00 4,800 4,800

Building & Construction Industry Levy (QLeave) 1 Item 12,000.00 Excl. Excl. 

Spotters 2,000 hrs 45.00 90,000 90,000

109,800

Exclusion

EXCLUSIONS

This Estimate specifically excludes:

GST Note

Construction cost escalation from todays date Note

Economic and/or other impacts of Covid-19 virus Note

Consultant's fees & disbursements Note

Staging / phasing costs Note

Major upgrades and/or alterations to other
existing external services 

Note

Relocation of other major existing external
services

Note

Asbestos and/or other contaminated material
removal or stabilisation

Note

Provision of transverse conduits and
reinforcement to Anichs Bridge

Note

0

0
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