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Background: 
Permafrost engineering is a continually evolving discipline. Post World War II and Cold War 
activities spurred basic and applied studies on freezing soils and permafrost properties, with 
an aim for better understanding for the design and operation of all forms of infrastructure, 
vertical and horizontal. The 1970’s was a pinnacle period for the profession, where technol-
ogy and permafrost knowledge culminated in the successful design of a warm oil pipeline 
constructed to traverse the disturbance sensitive permafrost terrains of Alaska. Many of the 
design parameters were predicated on a stable cold climate, and are still in use today.  
 
We are now confronted with the next stage of evolution. Natural and manmade impacts, 
mostly attributable to a warming climate, are increasingly instigating thaw to permafrost 
terrains, and creating unique challenges for designing robust infrastructure. Some of the 
issues include the need to design for increasing thaw sensitivity, designing and planning with 
limited predictive capabilities for identifying the threats from altered hydrology (thermo-
erosion) and slope instabilities, to mitigating thaw-affected vertical and horizontal infrastruc-
ture, just to name a few. The changing environment is creating unknowns which generate 
uncertainty on the level of safe planning, and on the level of safe engineering. The drawback 
is conservative designs greatly increase development costs for frozen ground infrastructure, 
affecting government, private sector, and industry planning.  
 
Objectives and Scope: 
Warming permafrost has been recognized for at least the last two decades as an emerging 
problem for design and development. Hinkel (2003) and Tucker (2004) defined the needs 
and gaps to address the issue, but unfortunately these reports are dated and we believe ad-
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ditional items of impact are emerging and need attention. A more recent, higher level look 
was conducted by Andreassen et al (2011), “More research is needed to improve safety 
without significantly increasing the cost of future construction work in permafrost regions”. 
In this context we believe the next generation of parameters for design, construction, and 
maintaining of infrastructure, in a warming permafrost climate, is a high priority need. Re-
cently three committees of the Cold Regions Engineering Department (CRED) of the Ameri-
can Society of Civil Engineers (ASCE); Frozen Ground, Structures and Foundations, and the 
Transportation and Infrastructure committee, all agreed that a review of the current state 
and an outline of a future strategy is required to facilitate advances within the frozen ground 
engineering profession, for the common good of everyone in cold regions.  
 
In keeping with the IPA objective to “…foster the dissemination of knowledge concerning 
permafrost…and promote engineering work on permafrost”, we propose to conduct a cur-
rent snap-shot of the permafrost engineering discipline. We will do this by enlisting academ-
ics, government engineers/scientists, and private consultants, from across the IPA member 
countries, to panel and develop the list of emerging topics and specific issues that are of 
most importance to the permafrost engineering community and outline a path forward. The 
work will encompass:  
 

• Conducting a comprehensive look at the long ranging perceived issue(s) 
• List the knowledge and technology gaps 
• List the engineering procedural and methodology shortcomings, and  
• Create a prioritized forward pathway for starting to solve the identified issues. 

 
Timeline: 
Milestone 1: Approx. 15 February 2018 
Meeting #1 – Kick off and Strategy via telecon 
1) Determine knowledge gaps, technology gaps, long ranging issues 
2) Determine engineering guidance shortcomings 
3) Prioritize items for follow-on investigation/validation 
4) Assign author tasks  
 
Milestone 2: Approx. 15 May 2018  
Meeting #2 – Follow-on Discussion/Progress Meeting via telecon 
1) Reprioritize findings based on newly discovered information 
2) Begin compilation of results 
3) Assign newly emerged tasks as needed 
 
Milestone 3: Approx. 1 October 2018 
Meeting #3 – Final Follow-on Discussion/Progress Meeting via telecon 
1) Final discussion and wrap-up 
2) Recompile as needed 
3) Assign report wrap-up tasks  
 
Milestone 4: Approx. 1 January 2019 
Meeting #4 – Report Editing and Publication  
1) Export report for final editing, formatting, and publication 
2) Deliver published report to IPA and the permafrost community 
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Deliverables: 
1) The primary deliverable will be a publicly sourced, searchable report. We will achieve 

this by creating a Cold Regions Research and Engineering Laboratory (CRREL) Technical 
Report (TR), which will be available through Defense Technology Information Center 
(DTIC) searchable online database.  

2) The report will be disseminated among the Cold Regions Engineering Department 
(CRED) committees of the American Society of Civil Engineers (ASCE).  

3) Copy will be provided to the US National Academies – Polar Research Board advisory 
panel.  

4) Copy will be provided to applicable program managers at the US National Science Foun-
dation (NSF).    

5) Copy will be submitted to Permafrost and Periglacial Process for peer review and journal 
publication.  

6) The report will be available through the IPA website      
 
Other Action Group Members:  
Dr. Yuri Shur – Professor Civil Engineering, University of Alaska Fairbanks (UAF) 
Dr. Margaret Darrow – Associate Professor Mining and Geological Engineering UAF 
Heather Brooks PE - University of Laval   
Elizaveta Makarycheva – (PYRN) Sergeev Institute of Environmental Geoscience, Moscow 
Dr. Thomas Ingeman Nielsen – Associate Professor, Danish Technological University 
Dr. Fujun Niu – Research Associate, Cold and Arid Regions Engineering Institute, Lanzhou 
Dr. Richard Berg PE, M. ASCE  
Dave Esch PE, LS, M. ASCE 
Ed Clarke PE, M. ASCE 
Mark Musial PE, M. ASCE – Golder and Associates Engineers 
Dr. Sivan Parameswaran, P.Eng., M. ASCE 
Dr. Zhaohui (Joey) Yang - Professor Civil Engineering, University of Alaska Anchorage (UAA) 
 
International dimension: 
There is no international dimension connected with this project at this time, but we are will-
ing to continue to seek out collaborations. Additional organizations would greatly benefit the 
project.  
 
Budget: 
Milestone #4 – Editing and formatting of the Technical Report conducted by CRREL editing 
staff will require 2000 € ($2360). Supplemental funds to revise in journal format will be pro-
vided by CRREL internal sources not identified at this time.   
 
Secretarial support: 
IPA secretarial support is not anticipated for this project.  
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