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Introduction to the RGHRP

The Railway Ground Hazard Research Program (RGHRP), 

created in 2003, is a collaborative effort of the rail industry, 

academic institutions and the federal government. 

The Program focuses on scientific research and 

investigations to better understand the mechanisms that 

cause various ground hazards, develop guidelines to manage 

the risks, and develop and identify tools and technologies to 

mitigate the hazards.
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Introduction to the RGHRP

The unique collaboration among RGHRP partners; and, shows 

commitment to the safety of Canadians and their quality of life. 

Sharing their resources has led to an innovative platform to 

advance scientific knowledge and develop industry standards. 

CN and CP, despite the competitive environment in which they 

operate, provide invaluable direction for the research 

undertaken by the RGHRP leading to greater operational 

reliability and safety of rail service in Canada.
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Mechanisms, processes and engineering methods
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Fig. 2. Modeled zones of 

yielding under current maximum 

axle loads for different strength 

values for the Lévis site (after

Hendry et al. 2013).

Fig. 1. (left) Photograph of the 

derailment at mile 3.87 on the 

Lévis Subdivision (TSB, 

2008). (right) Photographs of 

the installation of 

instrumentation at the Edson 

subdivision study site in 2007.



Assessing and evaluating technologies
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Assessing and evaluating technologies
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 Fig. 3. (left) Photograph a Geocube GPS monitoring system installed on the 10-mile landslide near Lillooet BC. (right) 

Displacement vectors from Geocubes overlain on 3D image of the 10-mile landslide.



Assessing and evaluating technologies
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Fig. 3. (left) Photograph a Geocube GPS monitoring system installed on the 10-mile landslide near Lillooet BC. (right) 

Displacement vectors from Geocubes overlain on 3D image of the 10-mile landslide.



Synthesizing case histories and practices
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Fig. 4. (left) Photograph Debris flow, Forestry Trunk Road – June 2013; (right) Photograph of the installation of the Hardy Ribs 

Installation (courtesy of CN).



Benefits to the Railways

• Progress on projects that would not otherwise be undertaken 

by the engineers at the railway, and would not be cost 

effective to pay consultants to do the work.

• Research group to call upon for ideas, expertise, and try out 

and share new ideas.

• Steady stream of well trained persons, with an understanding 

of the railways, entering practice.
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Benefits to the Universities and the Profession

• Provides relevant research opportunities.

• Steady, consistent funding for 15 + years is very rare. 

Provides the ability to attract and train high quality 

students.

• By end of Phase III expected to have trained more than 

25 PhD students, 22 MSc students, and numerous MEng

projects. All focused on Geotechnical, Ground Hazards 

and Risk.
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Objectives of CaRRL

• To conduct high quality research with the faculty and facilities available 

at the University of Alberta and with collaborations across Canada to 

meet the developing needs of the Canadian Railroad industry. 

• To train highly qualified engineers through integrated, multidisciplinary 

research projects and course work to meet the future needs of the 

railroad industry.



NSERC IRC Research Program (2012-2017) 

Theme 1: Reducing frequency of slow orders resulting from ground hazards

Theme 2: Assessing and improving subgrade quality for heavy axle loads

Theme 3: Assessing ballast quality and fouling

Theme 4: Optimizing rail and rolling stock for cold environments

Theme 5: Assessing the impact of climate events on railway operations

Theme 6: Establishing a risk tolerance strategy for railway operations

Theme 7: Operational optimization

www.carrl.ca
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Fig. 6. Photographs of the CN and University of Alberta instrumented rail car (NOKL 322034) complete with a MRail / 

vertical track deflection (VTD) measurement system (courtesy of A. Roghani, 2015).

Fig. 7. Extent of VTD 

measurements taken 

with the instrumented 

car. The final tally was 

12,000 km of track over 

14 different 

subdivisions ~ 4 million 

track displacement 

measurements.
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Fig. 8. Comparison of the VTDsub

data (calculated with a 20 m filter) 

with the locations of the muskeg 

terrain identified from existing 

surficial geological mapping and air 

photo interpretation (after Roghani

& Hendry, 2016). Red does not 

mean unsafe.



Collaborative programs with Universities

Mechanisms of funding

• Most readily accessible funding is from Natural Sciences and 

Engineering Council of Canada (NSERC). 

• Available for collaborative research programs with 

Universities.

• NSERC will match funding (cash and in-kind) with conditions. 

(e.g. NSERC Collaborative Research & Development grant).

• No-risk funding for starting research projects through 

NSERC-ENGAGE grant. 

• Funding (cash and in-kind) is tax deductible.



Collaborative programs with Universities

Suggestions for Maintaining Collaboration

• Regular meetings and discussions (monthly)

• Engaging multiple researchers seems to provide more 

consistent progress.

• Focused program, with projects aligning with the interest and 

expertise of the researchers.

• Secretariat position to keep everyone engaged.



Questions?
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