Permafrost thaw

Causes: Geomorphic, Vegetational, Climatic
Origins: Natural, Man
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Permafrost thaw - Thermokarst
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Ground Ice and subsidence

Thaw consolidation

Time-dependent compression resulting
from thawing of frozen ground and
subsequent draining of excess water.
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https://nsidc.org/cryosphere/glossary/term/thawing-of-frozen-ground

Geotechnical boreholes

*Coring (texture, excess ice content

SUBSURFACE EXPLORATION AND TEST REPORT

| Dempster Highway

Establishment of Baseline Data 2015, km 124 LHS
| Coordinates: ZTW N7200442m E628786.6m

|~ UNDISTURBED 1 locer | N

| SOURCE/TPs: 876:5320
PROJECT NO: 552-202021-0601 01-1
| ELEVATION: 953.4m
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SOIL
DESCRIPTION

TORGANIC SCIL
-Biack, fiberous, soft, maist

ICE, trace SILT with SAND
-3-4mm clear whie crystals, friable Vx
-Brown sit

ICE trace SANDY SILT

-10mm ice lenses bedded with 10mm clesr crystaline ice

-Clear brownish lenses, fiable coudy crystaling loe with trace s
-Mo sit

ICE with SILTY GRAVEL with SAND
Vs, 10mm ice to Smm gravel
ICE
~Cloudy, white, friadle, visible bubbles
SILTY GRAVEL with SAND
-Dark brown, very dense, moist
-Rounded to subrounded
-Mot frozen
TFINE SAND with SILT
-Brewn, hard, enganic edour, frazen (Non)
SILTY GRAVEL with SAND
+Diark brown, wery dense (Nonj
-Rounded to subrounded
FINE SAND with SILT
“Brown, hard (Nbn)
SILTY GRAVEL with SAND
-Brown, subrounded te subangular
-mzlted in drilling (Nf)
'WELL-GRADED GRAVEL with SILT and SAND
-Brown, very dense
-Partally melted in deilling (Nf)
SANDY SILT
-Brown, fiberous inclusions, saturated
~Thawed in drilling (No)
POORLY GRADED GRAVEL with SILT and SAND
-Brown-light brown, dry-damp, matfied
-Subrounded-angular
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'WELL-GRADED GRAVEL with SILT and SAND

'WELL-GRADED GRAVEL with SAND
-Brown, damp, vary loose
~Very easy driling
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Geotechnical boreholes

*Coring (texture, excess ice content)
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Dry Creek Area
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Dry Creek Area
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Dry Creek Area

I  Massive ice
Ice-rich or Massive ice

I Ice-poor

Boreholes missed the ice because:
* Drilled from the embankment
e Not deep enough (< 10 m)

ERT helped to orient deeper
borehole, that confirmed
geophysical information.



Ground temperature

BH13 Ground temperature from October 2013 to October 2015

*Ground Temperature monitoring
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Temperature

Frost zone g Frest zons

Active layer thickening : T R
o Frost jacking
o thermokarst

A Immediately after construction,  B. During the surmmer season,  C. During the winter s=ason, to
alfowabie load = PA. aflowabis load = a + P4, FfEN-{:nl;plrFtA-:ﬁ-:l. armust be
greater than

=zing strength of permafrost to pile b =a strength of frost z
o P=ox & strength of pe
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Temperature

Ground thermal regime
o multi-sensor monitoring

o long term monitoring

oCheap logging system (>$500)

Ground temperature at km 82
September 1st 2016 to August 31st 2017
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Guides

Flat Loop Thermosyphon Foundations
in Warm Permafrost

Prepared for
Government of the NT
Asset Management Division
Public Works and Services
and

Climate Change Vulnerability Assessment
Canadian Council of Professional Engineers

prepared by:
Igor Holubec, Ph.D., P.Eng
1. Holubec Consulting Inc.

March 2008

n Canadi PIEVE @, cvip
'S L]

NME&N
rritories Public Works and Sewices engineers: 4 @"W‘G“

e

Northern Climate ExChange

YUKON RESEARCH CENTRE - Yukon College



Guides

GEOTECHNICAL SITE INVESTIGATION
GUIDELINES
FOR BUILDING FOUNDATIONS
IN PERMAFROST

NATIONAL STANDARD OF CANADA
CAN/BNQ2501-500/2017

Geotechwical  SBite Irvestigations for Building
Foundati ons in P erm afrost Zones

AL D NS ERATION

O GLESEE ———

G 2501-50002017 .
sithout permission of BNG

Prepared for:

Department of Public Works and Services
Government of the Northwest Territories

I. Holubec Consulting Inc.
January 2010
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