American Society of Civil Engineers

13" International
Conference on Cold
Regions Engineering

2006

“Current Practices in Cold Regions Engineering”

July 23-26, 2006
Orono, Maine, USA

Volume 1 of 2

Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571
www.proceedings.com

ISBN: 978-1-60423-612-5

Some format issues inherent in the e-media version may also appear in this print version.



Notices

Any statements expressed in these materials are those of the individual authors and do
not necessarily represent the views of ASCE, which takes no responsibility for any
statement made herein. No reference made in this publication to any specific method,
product, process or service constitutes or implies an endorsement, recommendation,
or warranty thereof by ASCE. The materials are for general information only and do
not represent a standard of ASCE, nor are they intended as a reference in purchase
specifications, contracts, regulations, statutes, or any other legal document.

ASCE makes no representation or warranty of any kind, whether express or implied,
concerning the accuracy, completeness, suitability, or utility of any information,
apparatus, product, or process discussed in this publication, and assumes no liability
therefore. This information should not be used without first securing competent
advice with respect to its suitability for any general or specific application. Anyone
utilizing this information assumes all liability arising from such use, including but not
limited to infringement of any patent or patents.

Copyright © 2006 by the American Society of Civil Engineers.
All Rights Reserved.

Manufactured in the United States of America.

American Society of Civil Engineers
ASCE International Headquarters
1801 Alexander Bell Drive

Reston, VA 20191-4400 USA

Call Toll-Free in the U.S.: 1-800-548-2723 (ASCE)
Call from anywhere in the world:  1-703-295-6300
Internet:  http://www.pubs.asce.org



20

31

42

52

64

75

84

97

105

American Society of Civil Engineers

ASCE 13" International Conference on Cold Regions Engineering
2006

Table of Contents
Volume 1

Construction/Water Resources
Antarctic Construction

The Movement and Expected Lifetime of the Casey Ice Runway
A. B. McCallum

Design, Construction, and Testing of an Autonomous Instrument Shelter for
Remote Antarctica
J. C. Weale and G. E. Phetteplace

Settlement of a Large Structure on Polar Firn
Jason C. Weale and George L. Blaisdell

Cold Regions Concrete

Evaluation of Environmental Degradation of Concrete in Cold Regions
A. N. Ababneh and Y. Xi

Sensory Experiments and Indices for Thermal Sensation/Comfort under Winter
Working Environments in Cold Regions
S. Kioka, Y. Atsumi, A. Kubouchi, and Y. Yamamoto

Proposed Curing Method for Grouting Concrete within Box Girder Bridges in
Cold Regions and during Cold Seasons
J. Suzuki and K. Hoshikawa

Problems of House Reconstruction in Severe Climatic Regions
V. M. Mitasov

Ice Engineering

Modeling of Aufeis-Induced Flooding
Jon E. Zufelt, Carrie M. Vuyovich, and Timothy B. Baldwin

Simulation Study of Bearing Capacity of Floating Ice Sheet
He Liu, Feifei Bai, and Kenton Braun

Future Trends: U.S. Army Corps of Engineers Flood and Coastal Research and
Development for Cold Regions
Kathleen D. White and Jack E. Davis



117

128

139

150

160

169

181

190

204

217

230

239

251

Modeling Thermal and Dynamic River Ice Processes
Faye Hicks, Robyn Andrishak, and Yuntong She

Integrating Climate Impacts in Water Resource Planning and Management
Kathleen D. White, Seshagirir V. Vaddey, Alan F. Hamlet, Stewart Cohen,
Denise Neilsen, and William Taylor

Assessing the Effectiveness of an Ice Control Structure
Carrie M. Vuyovich, Kathleen D. White, and Andrew M. Tuthill

Analysis of Ice Boom Design at Silver Bay Harbor
Andrew M. Tuthill, Leonard J. Zabilansky, and John J. Gagnhon
IPY

Permafrost and the International Polar Year
Jerry Brown

Scour and Bed Erosion

Increased Bed Erosion Due to Ice
Leonard J. Zabilansky, Decker B. Hains, and John I. Remus

Scour under Ice: Potential Contributing Factor in the Schoharie Creek Bridge
Collapse
Decker B. Hains and Leonard J. Zabilansky

Water Quality BMPs

Performance Evaluation of Cold Weather Flow Control and Runoff Treatment
BMPs
S. S. Nelson, D. R. Yonge, M. E. Barber, M. W. Beutel, and Z. M. Al-Houri

Military Operational Management of Deicer Run-off
D. Eric Johns

An Examination of Cold Climate Performance of Low Impact Development
Stormwater BMPs in a Northern Climate

Robert M. Roseen, Thomas P. Ballestero, James J. Houle, Pedro Avelleneda,
Robert Wildey, and Joshua Briggs

Water Treatment

Identifying the True Hydraulic Capacity of a Wastewater Treatment Plant
A. Stachowiak

A Model to Predict the Hydraulic Effects on Groundwater from Spraying
Wastewater as Snow
Elizabeth A. Champeon

The Safety and Economy of Toughness in AWWA Water Tank Design
Brian L. Houston and Mark J. Fillman



262

272

280

290

299

310

317

327

338

350

365

377

Frozen Ground
Construction—Frozen Ground

Effect of Insulation on the Performance of a Soil-Nailed Wall in Frost Susceptible
Conditions
Thomas C. Sandford, Don W. Kingsbury, and Dana N. Humphrey

Application of Blasting Method in Excavation of Road Cut in Permafrost
Jingchun Wang, Xizhao Wang, Weihong Hou, and Hongjian Li

ARRC Rail Alignment Improvements Birchwood, Alaska Railroad Design—
Construction in Marginally Frozen Relic Ice and Soil
Thomas G. Krzewinski, Matthew J. Wachholz, Duane Miller, and Greg Lotakis

Construction—Ground Freezing

Seasonal Frost Effects on the Dynamic Properties of Soil-Foundation-Structure
Interaction System
Zhaohui Yang, Utpal Dutta, and Deju Zhu

Ground Freezing—A Viable and Versatile Construction Technique
Paul C. Schmall and Bernd Braun

Embankment Design

Effect of Slope Protection of Crushed Stone on Subgrade in Permafrost
Weihong Hou, Jingchun Wang, Xizhao Wang, and Wenjiang Li

Laboratory Study on Cooling Effect of Crushed-Rock Embankment under
Impermeable Boundary in Cold Regions
I. M. Zhang, Y. Lai, and S. Li

Three-Dimensional Numerical Analysis for Temperature Characteristic of
Ventilated Embankment with Insulated Door
ZhiQiang Liu, Yuanming Lai, and Wenbing Yu

Frozen Soil Processes
Estimation Method of Frost Heaving for Chilled Gas Pipeline Buried in Frost
Susceptible Soil
S. Kanie, S. Akagawa, K. Kim, and T. Mikami

Expedient Frost Layer Measurements
S. Shoop, R. Affleck, and B. Kent

Freezing of Fractured Porous Materials
N. Boukpeti and J. F. Thimus

Frost Susceptibility of Stabilized Soil
T. Ono and K. Kawabe



388  Study on the Shape of Freezing Front and Frost Heave Damage of C-Box
Structure
Keiji Hayashi, Teruyuki Suzuki, and Kunio Toyota

402 Modeling the Freezing in Coarse Grained Sands on a Microstructural Level
L. U. Arenson and D. C. Sego

Volume 2

Construction/Water Resources
Frozen Soil Strength

413 Influence of Salinity on the Strength of Various Frozen Soils
Helmet Hass, Regine Jagow-Klaff, and Rudolf Wernecke

425 Relationship between Curing Temperature and Strength of Stabilized Soil
A. Sato, S. Nishimoto, and T. Suzuki

435 The Effect of Soil State Predictions on Soil Strength
S. Frankenstein, Brian Skahill, and Christa Peters-Lidard

Ice Lens Formation

444  Effect of Tensile Strength on Ice Lens Initiation Temperature
Satoshi Akagawa, Masami Satoh, Shunji Kanie, and Takashi Mikami

456  Observation of Frost Heave of THF Clathrate Hydrate on Porous Glass Powder
Kunio Watanabe, Kosuke Yokokawa, and Yoshiko Muto

466 Change in Ice Lens Formation for Saline and Non-Saline Devon Silt as a
Function of Temperature and Pressure
L. U. Arenson, D. Xia, D. C. Sego, and K. W. Biggar

Landfill Issues

477  Design, Planning, Construction, and Operational Considerations for Central
Maine Landfills
Eric S. Steinhauser, Martin Drew, and Michael S. Booth

490 Development of a New Heat Extraction Method to Reduce Permafrost
Degradation under Roads and Airfields
|. Beaulac and G. Doré

502 Effects of Placement Conditions on Decomposition of Municipal Solid Wastes in
Cold Regions
J. L. Hanson, N. Yesiller, K. A. Howard, W.-L. Liu, and S. P. Cooper



515

524

536

547

558

569

586

592

604

616

626

639

Permafrost
Engineering Studies for Degrading Permafrost
Kevin Bjella
Back Analysis of a Slope Failure in Permafrost in the Mackenzie Valley, Canada

X. Su, B. Wang, and S. Nichol

History of the Fairbanks Permafrost Experiment Station, Alaska
K. S. Henry and K. Bjella

Pile Load Tests in Permafrost Using Spiral Legs to Support Hot Ice No 1 Drilling

Platform
H. Zubeck, L. Aleshire, and S. Hagood

Pavements and Infrastructure
Asphalt Surfaces

Low Temperature Cracking Performance at MNnROAD
T. R. Clyne, B. J. Worel, and M. O. Marasteanu

MnROAD Environmental Factors that Affect Ride
E. Lukanen, B. J. Worel, and T. Clyne

Experimental Research on Mechanical Properties of an Asphalt Mixing Material
under Cyclic Frost Actions
D. Li, Mengqging Zhou, J. Fang, W. Peng, A. Xu, and S. Huang

Base Layer Design

Long-Term Performance of a Reinforced Base Layer on a Gravel Road
S. Saarelainen and P. Halonen

Geogrid Reinforced Pavement Structure in a Cold Region
C. L. Helstrom, D. N. Humphrey, and S. A. Hayden

Cement Treatment of Frost-Susceptible New England Base Materials Blended
with Reclaimed Asphalt Pavement
H. J. Miller, W. S. Guthrie, M. Kestler, and C. Carbo

Evaluation of Transition Cement for Stabilization of Frost-Susceptible Base
Material in Conjunction with Full-Depth Recycling in Weber Canyon, Utah
W. S. Guthrie and T. B. Young

Frost Protection

Performance of the Beaver Creek Section of the Alaska Highway
G. Doré, |. Beaulac, and W. Van Gassen



651

662

673

684

696

708

720

731

746

758

769

779

792

Airfields and Access Roads Performance Assessment in Nunavik, Quebec,
Canada
I. Beaulac and G. Doré

Field Test Comparing Frost Insulation Materials in Road Construction
E. Qiseth, R. Aabge, and I. Hoff

Lightweight Aggregates as Frost Insulation in Roads—Design Chart
E. Diseth and G. Refsdal

Pavement Design

Assessing and Using the Segregation Potential in Pavement Engineering
G. Doré, J. P. Bilodeau, and S. Juneau

A Study on the Influence of Water and Fines on the Deformation Properties and
Frost Heave of Unbound Aggregates
L. Uthus, A. Hermansson, I. Horvli, and I. Hoff

Saturation of Granular Base Material Due to Water Vapor Flow during Freezing:
Laboratory Experimentation and Numerical Modeling
W. S. Guthrie, A. Hermansson, and K. H. Woffinden

Standard Methods Used to Mitigate Seasonal Frost in Highway Projects
Philip Dunn and Karen Gross

Monitoring Stiffness of Gravel Surfaced Roads during Spring Thaw Using a
Portable Falling Weight Deflectometer
B. C. Steinert, D. N. Humphrey, M. A. Kestler, R. Eaton, C. C. Benda, and R. L. Berg

Use of Mechanistic Empirical Pavement Design Software for Proper Design and
Construction of Reclaimed Pavements
R. B. Mallick, S, Fowler, and B. Marquis

Developing Seasonal Pavement Design Models Using Falling Weight
Deflectometer Testing
D. P. Orr and L. H. Irwin

Comparison of Finite Element Model (FEM) Data and Single Point Layered
Elastic Model (SPLEM) Data of a C130 Operating on a Frozen Runway Structure
Michael W. Parker, Lynette A. Barna, Sally A. Shoop, and Robert B. Haehnel

Snow and Ice Control

Evaluation of an Alternative Deicing Chemical vs Conventional Sodium Chloride
Robert A. Eaton and Alan Hanscom

Icing Problems on Road and Mitigation Methods in China
W. B. Yu, M. Guo, Y. M. Lai, Z. Q. Liu, and Q. H. Li



Thaw Weakening

803 Developing Appropriate Engineering Responses to Seasonal Effects for
Pavements Serving Remote Communities
A. Dawson, G. Berntsen, P. Kolisoja, S. Johansson, T. Saarenketo, and R. Munro
814

Estimating When to Apply and Remove Spring Load Restrictions
R. L. Berg, M. A. Kestler, R. A. Eaton, and C. C. Benda

Author Index





