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GEOSYNTHETICS FOR RAILWAY ENGINEERING 

BENEFITS OF USING GEOSYNTHETICS IN RAILWAY LINES – 
TURNOUTS 

Whole of life cost on rail track has become increasingly important as rail asset 
owners and operators look for ways to maximise their maintenance budgets 
whilst maintaining safety and serviceability.  

An independent life cycle cost analysis conducted by industry leading cost engineers, WT Partnership, has shown 

that geosynthetics can significantly reduce whole of life costs when compared to traditional track formations and 

construction methods.   

WT Partnership’s report, Track Formation Rehabilitation Options (Geofabrics) – Cost Options and Whole of Life 

Comparisons (June 2016), was carried out comparing a range of different scenarios using Geosynthetics and 

comparing them to conventional track formation practices which do not utilise Geosynthetic solutions.  

The study investigated a 200 metre long section of track renewal over a 40 year life span and made conservative 

assumptions around total replacement costs. The study investigated three capital works life span replacement 

intervals: 15, 20 and 25 years. These intervals can be considered conservative as geosynthetics have proven to 

contribute to the performance of rail lines for intervals in excess of these time frames.  

When constructing track over soft subgrade soils having a low bearing capacity, the foundation layers can be 

reduced or improved by the inclusion of a Tensar TriAx® geogrid. Introducing a Tensar® mechanically stabilised 

layer using TriAx® geogrids, enables a significant reduction of capping layer thickness for the same bearing 

capacity or alternatively can offer a significant increase in bearing capacity for the same capping layer thickness. 

This can result in a reduction of subgrade excavation, spoil disposal, less imported capping layer fill and improved 

performance, while still achieving the target stiffness value required for the support of the ballast. Tensar® 

geogrids have extensive experience in mechanically stabilising capping layers, throughout Australian railway 

corridors that has resulted in many successful cost-effective installations. 

Tensar® has developed the Spectra® Rail Software 

which provides geotechnical engineers the most 

powerful tool available for evaluating design 

options and optimizing railway systems using 

Tensar® Geogrids. Developed specifically for 

Tensar® Spectra® Rail Railway Improvement 

System, the software enables users to evaluate and 

compare designs for both unstabilized and 

mechanically stabilized rail roadbeds with a 

comprehensive cost analysis for each alternative.   

The Spectra® Rail Software has been developed by 

Tensar® to include trackbed design sections in full 

compliance with AREMA (American Railway Engineering and Maintenance of Way Association) guidelines. 

Figure 1 Spectra(R) Rail Software 
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An independent report on mud pumping in a rail line was carried in February 2017 at a trial site location at 

Bradley Junction, UK. This report considered a 6 year performance of Tracktex® Anti-pumping Geocomposite to 

prevent mud pumping and compared it to the performance of an adjacent control section. Photos below in Fig 2 

and Fig 3 clearly highlight the performance of Tracktex® to prevent mud pumping. The advantage of using 

Tracktex® in a turnout is its added ability to prevent water ingress through the ballast layers into the capping layer 

below. Preventing over saturation of the capping layer will prolong the service life which in turn prevents costly 

turnout maintenance.

 

Figure 2 Control Section 

  

Figure 3 Tracktex Section 

As Geosynthetics have also proven to increase the maintenance cycles of rail lines a further assumption has been 

made in respect to tamping operations. Ballast stabilisation further increases tamping cycles by using a purpose 

made ballast geogrid Tensar® TX190L directly on top of the Tracktex®. The Tensar® TX190L effectively locks the 

ballast preventing it from movement and breakdown. The study considered tamping on a yearly basis for the 

control sections and at three yearly intervals for the Geosynthetic sections. This is considered conservative as Fig 

4 Maintenance at Coppull Moor, shows a greater than three times improvement to tamping cycles. 

 

 

Figure 4 Ballast stabilisation - maintenance cycles case study,  
Coppull Moor, 2005 

 

   

Figure 5 Translational movement of ballast 

 

Further to the Coppull Moor trial, the use of ballast geogrids are further enhanced by a study conducted at Penn 

State University by the inclusion of a Smartrock into a test bed. Fig 5 shows the translational movement of ballast 

in a track bed with and without Tensar® TX190L geogrid. 

WT Partnership’s report, shows that over a 40 year period the use of Tracktex® and Tensar® Geogrids in 

combination for a track turnout renewal could potentially save >$2M  in ongoing maintenance costs. 
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Turnout Solution

Tensar Geogrid and Tracktex

Application Suggestion
Turnouts

All dimension in mm

Construction Procedure:

1. Lay Bidim geotextile directly onto excavated subgrade.

2. Lay Tensar TX160 or TX170 Geogrid directly on Bidim 

geotextile.

3. Bidim geotextile and Tensar Geogrid may be supplied as 

a composite product which requires only one installation 

operation.

4. Install and compact capping layer to design depth.

5. Lay Tracktex Anti-Pumping Geocomposite on compacted 

capping layer.

6. Lay Tensar TX190L Geogrid directly on Tracktex.

7. Install new ballast.

8. Install Turnout

9. Ballast depth below sleeper to be the minimum required to 

prevent damage to Geosynthetics during tamping.

This drawing is a suggestion only. The 

suggestion needs to be approved by a 

certified professional engineer with 

appropriate site specific knowledge 

prior to implementation. Geofabrics 

Australasia P/L takes no responsibility 

for the inappropriate use of this design 

suggestion.

Geofabrics Australasia Pty. Ltd.

ACN 005 479 961

83-93 Canterbury Road,

Braeside, VIC

Australia, 3195.

Tel:  613 - 8586 9199

Fax: 613 - 8586 9125

Advantages:

1. Save in excavation.

2. Save in imported Capping layer depth. 

3. Tensar will stabilise the capping and reduce the required depth of 

capping layer.

4. Tracktex will provide a protection layer to the new capping and 

prevent ingress of water which results in long term performance 

and reduction of capping layer settlements.

5. Tensar TX190L will stabilise the new ballast and prevent ballast 

movement and breakdown, Refer Penn State Smartrock summary 

and IB/TriAx Trackbed.

6. This overall solution results in a significantly more stable trackbed

and a reduction of costly maintenance to the turnout.
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