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1 Introduction 

1.1 Purpose of this Report 

This concept design report has been prepared to describe the assumptions made in the 
preparation of the concept design for the proposed China First Railway, railway structures, as 
part of the Gallilee Coal Project. It includes a listing of the relevant design codes, specifications 
and assumptions made about design loads, material strengths and properties, performance 
criteria, and the like.  

Appendix A, included in this report, lists the river and creek crossings identified along the 
proposed rail alignment with an estimated bridge and culvert structure size provided. Appendix 
B lists the road and stock crossing locations identified along the proposed rail alignment. 

1.2 Project Location & Description 

The new rail line will connect a new coal mine located in the Gallilee Basin, Central Queensland, 
to the coal terminal facilities at the Port of Abbot Point, near Bowen, in Northern Queensland 
(Refer Figure 1). Due to the ground topography along the proposed rail alignment, a number of 
bridge and culvert structures are required to maintain the natural watercourses and to adhere to 
the maximum and minimum rail grades.  
 

 

Figure 1. Proposed Rail Alignment 
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2 Design Information and Parameters 

2.1 Design Standards 

The rail structures have been generally concept designed in accordance with the Australian 
standards and accepted engineering principles. The table below lists the Australian Standards 
referenced in carrying out the concept design: 

 

AS1170 Structural Design Actions 

AS4100 Steel Structures 

AS5100 Bridge Design 

Table 1. Australian Standards 

The rail geometry and formation have been generally checked in accordance with the Australian 
Rail Track Corporation (ARTC) Code of Practice and NSW Transport RailCorp, Civil Engineering 
Standards. The table below lists the ARTC and RailCorp Standards referenced in carrying out the 
concept design: 

 

ETM0801 ARTC  Earthworks, Formation and Capping Material 

Section 5 ARTC  Track Geometry 

ESC 210 RailCorp  Track Geometry and Stability 

ESC 215 RailCorp  Transit Space 

ESC 410 RailCorp  Earthworks and Formation 

ESC 420 RailCorp  Track Drainage 

ESC 550 RailCorp  Access Roads 

Table 2. ARTC & RailCorp Standards 

2.2 Reference Documents 

The following reference documents were used for the concept design of the project: 

• Waratah Coal, Gallilee Coal Project – Environmental Impact Statement. 

• Humes CMP, Corrrugated Metal Pipe – Technical Manual 

• Humes Box Culverts – Technical Manual 

• Technical Data for Proposed 30t Axle Load Coal Hopper Wagon 
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3 Rail Geometry 

General design criteria for the Rail Geometry and Formation are presented in the following table: 

 

Element Comment 

Geometry 

• Design Speeds  – Loaded 

  – Unloaded 

(Waratah Rail EIS - Vol.3 Rail| Chapter 1 - Project description - table 1, page 15) 

• Rail Gauge 

(CL 6.3.1 Rail Corp ESC 210 Track geometry) 

 

Horizontal Geometry 

• Minimum horizontal radius of curvature 

(Waratah Rail EIS - Vol.3 Rail| Chapter 1 - Project description - table 1, page 15) 

 

Vertical Geometry 

• Formation Crossfall 

• Maximum Limiting Grade (Laden) 

• Maximum Limiting Grade (Unladen) 

(Waratah Rail EIS - Vol.3 Rail| Chapter 1 - Project description - table 1, page 15) 
(CL 5.1 – ETM-08-01, ARTC Code of Practice) 
(Table 5.2A – Section 5-C, ARTC Code of Practice) 

• Vertical curves to be provided where change in grade is 
greater than 0.2%. 

(Table 5.2B – Section 5-C, ARTC Code of Practice) 
(CL 6.3.5 Rail Corp ESC 210 Track geometry) 
 
 
 

 

80km/h 

100km/h 

 

1435mm Nominal 

 

 

 

1000m 

 
 
 

1 in 30 

1 in 200 (0.5%) 

1 in 80 (1.25%) 

 
 
 

0.26%, V=100km/h 

Formation 

• Width at top of formation 

•  Structural capping layer depth 

 (Waratah Rail EIS - Vol.3 Rail| Chapter 1 - Project description – figure 2, page 15) 

• Ballast layer depth 

(Waratah Rail EIS - Vol.3 Rail) 

• Maximum Cut/Fill Batter – Unreinforced Earth 

               – Reinforced Earth 

Not to exceed 1 in 3 where provision for stock crossings are required 
(Waratah Rail EIS - Vol.3 Rail| Chapter 1 - Project description – figure 2, page 15) 
(CL 3.8 – ETM-08-01, ARTC Code of Practice) 
 

 

12.0m 

600mm 
 

510mm 
 

1 in 3 

1 in 2 
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• 3m Benching required where earthworks exceed 7m 

(CL 5.2 Rail Corp ESC 410 Earthworks and Formation) 
(Table 1 – ETM-08-01, ARTC Code of Practice) 

• Minimum shoulder width 

(CL 5.8 – ETM-08-01, ARTC Code of Practice) 

• Formation flood immunity 

(Waratah Rail EIS - Vol.3 Rail| Chapter 1 - Project description – figure 2, page 15) 

• Minimum height of formation above flood immunity level 
(Waratah Rail EIS - Vol.3 Rail) 
 
 
 

 

 

3.5m (Main Line) 

 

Q100 

 

600mm 

Access Roads 

• Minimum access road width 

(CL 4.4 Rail Corp ESC 550 Access Roads) 

• Minimum clearance from nearest running rail 
(CL 4.4 Rail Corp ESC 550 Access Roads) 

• Access roads to be situated above Q100 level 
(Waratah Rail EIS - Vol.3 Rail) 

• Note: Access roads to be provided downstream side of 
formation to minimise impact on flood extents 

 

 

 

4.0m 

(Where space permits) 

3.0m 

 

Clearances 

Horizontal Clearance 

• Minimum distance to piers, columns & deflection walls 
between tracks, relative to design track centre line 

• Minimum distance to bridge substructures and deflection 
walls (except between tracks), relative to design track 
centreline 

(CL 6.1.1 Table 1 Rail Corp ESC 215 Transit Space) 

Vertical Clearance 

• Minimum main line clearance to nonelectrified areas 
(dimension between underside face of structure and design 
height of low rail) 

(CL 6.1.1 Table 1 Rail Corp ESC 215 Transit Space) 

• Minimum clearance from road pavement to underside of any 
overhead structure 

 (CL 4.4 Rail Corp ESC 550 Access Roads) 
 
 
 
 

 

 

3.5m 

 

4.3m 

 

 

 
 

5.0m 
 
 
 

4.6m 
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Rail Bridges 

• Minimum deck width (allow for two rail line) 

• Ballast layer depth 

• Reinforced concrete deck thickness 

• Allow for 36t axle load coal gondola wagon 

• Precast concrete deck units, maximum span 

• Structural steel girder truss, maximum span 

• Minimum freeboard from Q100 flood level to underside of 
bridge structure (to soffit of deck units) 

 

10.675m 

510mm 

250mm 

360kN 

25m 

40m 

500mm 

Rail Culverts (Precast Concrete) 

• Minimum deck width (allow for two rail lines) 

• Ballast layer depth 

• Reinforced concrete deck thickness 

• Allow for 36t axle load coal gondola wagon 

• Precast concrete culvert, maximum span 

• Precast concrete culvert, maximum height 

• Minimum freeboard from Q100 flood level to underside of 
bridge structure (to soffit of deck units) 

 

10.675m 

510mm 

250mm 

360kN 

3.6m 

3.6m 

500mm 

Rail Culverts (Corrugated Iron Pipe) 

• Allow for 36t axle load coal gondola wagon 

• Width at top of formation 

•  Structural capping layer depth 

 (Waratah Rail EIS - Vol.3 Rail| Chapter 1 - Project description – figure 2, page 15) 

• Ballast layer depth 

(Waratah Rail EIS - Vol.3 Rail) 

• Maximum Cut/Fill Batter – Unreinforced Earth 

• Minimum fill depth over pipe 

 

360kN 

12.0m 

600mm 
 

510mm 
 

1 in 3 

Equal to Pipe 
Diameter 

Table 3. Design Criteria 

Note: the general design philosophy for determining the appropriate rail structure required 
estimating the depth of fill necessary to construct the formation for the rail alignment. Where 
the depth of fill was less than 1.2m over a structure, precast concrete culverts were specified. 
Where the depth of fill in general was greater than 20m, a bridge structure was specified. Where 
possible, corrugated iron pipes have been indicated. Information from the hydraulic consultants 
also dictated the type of structure to be specified and cross sectional area required. 
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4 Loading 

4.1 Gravity Loads 

General design criteria for dead and live loads are given here. 

4.2 Material SelfWeight 

For rail bridge concept design, dead loads have been calculated based on the following material 
densities: 

Steel      78.5kN/m3 

Concrete     24.0kN/m3 

Ballast      12.0kN/m3 

4.3 Live Loads 

For rail bridge concept design, live loads assumed for structural elements are as follows: 

 

Loaded Zone AS5100.2 
(kN) 

AS1170.1 
(kPa) 

Railway Traffic – 36t Axle Load 360 (1)  

Access Platforms – Maintenance Access  5.0 

(1) 360kN specified by Waratah Rail – AS5100.2 specifies maximum axle load 300kN. 

Table 4. Live Loads 

4.4 Wind Loads 

For the purpose of this concept design, wind loads have not been considered. However for 
detailed design, wind loads are to be computed in accordance with AS5100.2 & AS1170.2. 

4.5 Earthquake Forces 

For the purpose of this concept design, earthquake forces have not been considered. However 
for detailed design, earthquake forces are to be computed in accordance with AS5100.2 

4.6 Loads from Water Flow 

For the purpose of this concept design, water flow forces have not been considered. However for 
detailed design, water flow forces are to be computed in accordance with AS5100.2 

4.7 Detailed Design Bridge Deck Loads 

The construction dead load (CDL) includes the selfweight of the structure.  The superimposed 
dead load (SDL) includes all other dead load.  Live load, or imposed load, is designated LL. 
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4.7.1 Precast Concrete Bridge 

 

Loaded Zone kN kPa 

CDL 2.2m Deep Precast Tee Deck Units (determined in analysis)   

SDL 250mm Concrete Deck   6.0 

 510mm Ballast  11.2 

LL Rail Traffic  36t Axle Load  360  

 (refer to AS5200.2 for load arrangement)   

 Access Platforms  5.0 

    

 

4.7.2 Steel Girder Bridge 

 

Loaded Zone kN kPa 

CDL Steel Girder Trusses and Cross Beams (determined in analysis)   

SDL 250mm Concrete Deck   6.0 

 510mm Ballast  11.2 

LL Rail Traffic  36t Axle Load  360  

 (refer to AS5200.2 for load arrangement)   

 Access Platforms  5.0 
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4.7.3 Precast Concrete Culvert 

 

Loaded Zone kN kPa 

CDL Precast Culvert Units (determined in analysis)   

SDL 250mm Concrete Deck   6.0 

 510mm Ballast  11.2 

 Fill layer above culverts (determined in analysis)   

LL Rail Traffic  36t Axle Load  360  

 (refer to AS5200.2 for load arrangement)   

 

4.7.4 Corrugated Iron Pipe Culvert 

 

Loaded Zone kN kPa 

CDL Steel Girder Trusses and Cross Beams (determined in analysis)   

SDL 250mm Concrete Deck   6.0 

 510mm Ballast  11.2 

 Fill layer above culverts (determined in analysis)   

LL Rail Traffic  36t Axle Load  360  

 (refer to AS5200.2 for load arrangement)   
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5 Performance Design Criteria 

5.1 Bridge Deflections 

The bridge precast deck units and steel girder trusses have typically been designed to the 
span/effective depth limits stated in AS5100.2 for railway traffic. AS5100.2 states that deflection 
of railway bridges for serviceability limit state under live load plus dynamic load allowance must 
be limited to 1/640 of the span.  

5.1.1 Delfection Limits 

Precast Concrete Deck Units Span = 25m, Maximum Deflection = 39mm 

Steel Girder Truss  Span = 40m,  Maximum Deflection = 62mm 

5.2 Load Combinations 

Load Combinations are to be in accordance with AS5100.2. 
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6 Exclusions & Clarifications 

This concept design for the proposed China First Railway was developed without appropriate 
geotechnical information and with areas of survey data not available. It should only be used for 
discussion purposes with the relevant authorities and agencies. It should not be used as part of 
land acquisition or defining final rail corridor boundaries and should not be used for detailed 
budgeting purposes. 
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