29th Annual Conference of the
Canadian Society for Civil
Engineering 2001

2001: A Civil Odyssey

Victoria, British Columbia, Canada
30 May — 2 June 2001

Volume 1 of 2

Editors:

Don Noakes Maria Elektorowicz
Brenda McCabe Ram Balachandar

ISBN: 978-1-60423-315-5



Printed from e-media with permission by:

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

proceedings

.com

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

Copyright© (2001) by the Canadian Society for Civil Engineering
All rights reserved.

Printed by Curran Associates, Inc. (2014)

For permission requests, please contact the Canadian Society for Civil Engineering
at the address below.

Canadian Society for Civil Engineering
4920 de Maisonneuve Blvd. W. Suite 201
Montréal, QC

H3Z 1N1

Phone: (514) 933-2634
Fax:  (514) 933-3504

info@csce.ca

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



annual / annuel

Table of Contents / Table des

matieres

29t Annual Conference
29€ congres annuel

Design Considerations for New and Existing Airfield Pavements in Saudi

Arabia 1
Khalid Al-Ghunaim and Dolat S. Mehta

Decision Support System for Facility Maintenance Management 9
Maria Al-Hussein, Claude Bédard, and Sabah Alkass

Development and Testing of a Miniature Cone Penetrometer Deployed from a

Horizontal Probe 18
E.N. Allouche and M. Devaux

Lateral Seismic Behaviour of Tall Guyed Telecommunication Towers 25

Gholamreza Ghodrati Amiri

Evaluating CSO Screening Technologies for The City of Edmonton 33
R.B. Aslund and R. Barth

Load Distribution in Shear-Connected Concrete Plank Bridges 41
Baidar Bakht and Aftab A. Mufti

Assessment of Stresses in Welds of Shear-Connected Concrete Plank Bridges

Baidar Bakht, Aftab A. Mufti and Dennis D. Sargent

Cyclic Behaviour of Three-Storey Unstiffened Steel Plate Shear Wall
Mohammad R. Behbahanifard and Gilbert Y. Grondin

Infrastructure Inventory and Management for Municipalities in Ontario
D. C. Behm and T. R. Pickle

57

65

49

Al

A2

A3

A4

A5

A6

A7

A8

A9


file:///D|/index.htm
file:///D|/html/preface.htm
file:///D|/html/A-programme.htm
file:///D|/A/A001.pdf
file:///D|/A/A001.pdf
file:///D|/A/A002.pdf
file:///D|/A/A003.pdf
file:///D|/A/A003.pdf
file:///D|/A/A004.pdf
file:///D|/A/A005.pdf
file:///D|/A/A006.pdf
file:///D|/A/A007.pdf
file:///D|/A/A008.pdf
file:///D|/A/A009.pdf

Stress Corrosion Behaviour of GFRP Composite Reinforcing Bars in Alkaline
Environment 73
B. Benmokrane, P. Wang, K. Laoubi, J.-F. Robert and M.T. Ton-
That

Mechanical and Bond Properties of New Generation CFRP Reinforcing Bars for

Concrete Structures 81
B. Benmokrane, B. Zhang, K. Laoubi, B. Tighiouart, and 1. Lord

GIS Based Signal Inventory Study 89
Joseph DiJohn, Jung-Taek Lee, Don Costello, and Dejan
Milenkovic

Design Procedure for Stiffened Water-Filled Steel Conical Tanks 97
A.A. El Damatty and E. Marroquin

Shear Strength of Reinforced Concrete Beams With and Without Stirrups
Using Shear Friction: A Comparison With CSA-A23.3-94 Simplified and
General Methods 105

Ahmed El Metwally and Robert E. Loov

Longitudinal Cracking Of Concrete Slabs In Composite Beams 113
Ezzat H. Fahmy and Talaat F. Abu-Amra

Full Range Analysis of Concrete Beams Containing FRP Prestressing Tendons

and Stainless Steel Reinforcing Bars 121
Zhi Fang and T. Ivan Campbell

Performance Evaluation and Fouling Study of Three Water Treatment

Membrane Pilot Plants Treating Low Turbidity Water 129
K. Farahbakhsh and D. W. Smith

Program of Maintenance and Rehabilitation Activities for Unpaved Roads

Using Artificial Neural Network 139
J.L. Fernandes Jr., S.Oda, S.F. Rodgher, G.T.P. Fabbri, and M.H.A.

Séria

Friction-Type Connections in Aluminum Structures 146
D. Fortin, J. Bastien, and D. Beaulieu

Experimental Investigation of the Dynamic Characteristics of Wire Rope Coils

Rafik Gerges, Barry J. Vickery and Jon K. Galsworthy

Effectively Using Computer Applications in Consulting and Teaching 162
M. J. Gress

Leveraging Information Technologies Applications in the Canadian AEC/FM

Industry 170
Mahmoud M.R. Halfawy and Thomas M. Froese

Flexural Toughness of Baler Twine Fibre Reinforced Concrete 176
Abdul Hameed and Leon D. Wegner

York University Uses High-Volume Fly Ash Concrete for Green Building 182
D.S. Hopkins, M.D.A. Thomas, D.B. Oates, G. Girn and R. Munro

Future Directions Of Seismic Design Provisions In NBCC 189
J.L. Humar and M. Mahgoub

A10

All

Al2

Al13

Al4

Al5

Al6

Al7

A18

A19

A20

A21

A22

A23

A24

A25


file:///D|/A/A010.pdf
file:///D|/A/A010.pdf
file:///D|/A/A011.pdf
file:///D|/A/A011.pdf
file:///D|/A/A012.pdf
file:///D|/A/A013.pdf
file:///D|/A/A014.pdf
file:///D|/A/A014.pdf
file:///D|/A/A014.pdf
file:///D|/A/A015.pdf
file:///D|/A/A016.pdf
file:///D|/A/A016.pdf
file:///D|/A/A017.pdf
file:///D|/A/A017.pdf
file:///D|/A/A018.pdf
file:///D|/A/A018.pdf
file:///D|/A/A019.pdf
file:///D|/A/A020.pdf
file:///D|/A/A021.pdf
file:///D|/A/A022.pdf
file:///D|/A/A022.pdf
file:///D|/A/A023.pdf
file:///D|/A/A024.pdf
file:///D|/A/A025.pdf

Finite Element Study on the Strength and Ductility of Externally Confined

Rectangular and Square Concrete Columns 197
Munawar A. Hussain and Robert G. Driver

A Finite Element Model for Predicting Durability of Reinforced Concrete
Infrastructure 205

O.Burkan Isgor and A. Ghani Razaqpur

Cyclic Behavior of Cellular Structural Steel Components Under Combined

Loading 212
R.E. Ismail, K.M. Sennah, and J.B. Kennedy

Flexible-Floating Bridges: An Innovative Solution for Waterfront Regeneration

in Congested Cities 220
R.E. Ismail, K.M. Sennah, and J.B. Kennedy

Condition of Uninspectable Members in a Steel Truss Bridge Constructed in
1922 228

J. Jelinek and F.M. Bartlett

Composite Reinforcement of Timber in Bending 236

Kenneth C. Johns and Paschal Racine

Constructed Treatment Wetlands: Should We Harvest? 242
J. A. Kells, G. J. Putz, K. J. Sieben

Urban Systems Modeling as a Tool for the Development of Sustainable
Infrastructure 250

Chris Kennedy and H. Rahme

Evaluating Program and Faculty Productivity in Construction Related Programs 258
Kraig Knutson

Building the Alcan Highway Pioneer Road During WWII 264
Kraig Knutson and CIiff J. Schexnayder

Utilizing Iron and Steel Slag in Producing Floor Hardeners and Screed Mortars 270
Yasser Korany and Salah El-Haggar

Caractérisation, Stabilisation et Valorisation des Phosphogypse Marocains 277
Daniel Laganiéere

Rehabilitation and Strengthening of Winnipeg River West Branch Bridge 284
Mike Lau, Barry Biswanger and Marco Vogrig

Effect of Grain Haul on Saskatchewan Gravel Roads Performance 291
Andrew G. Liu, and James Z. Luo

Factors Affecting WIM Data Use and WIM Calibration 298

Andrew G. Liu and Satish Sharma

Experimental Research on the Mechanical Properties of GRC and Its

Applications 305
Liu Lixin

An Innovative Pre-Treatment Technology for Oily Industrial Waste 312
G. K. Luk and W.C. Au-Yeung

A26

A27

A28

A29

A30

A31

A32

A33

A34

A35

A36

A37

A38

A39

A40

A4l

A42


file:///D|/A/A026.pdf
file:///D|/A/A026.pdf
file:///D|/A/A027.pdf
file:///D|/A/A027.pdf
file:///D|/A/A028.pdf
file:///D|/A/A028.pdf
file:///D|/A/A029.pdf
file:///D|/A/A029.pdf
file:///D|/A/A030.pdf
file:///D|/A/A030.pdf
file:///D|/A/A031.pdf
file:///D|/A/A032.pdf
file:///D|/A/A032.pdf
file:///D|/A/A032.pdf
file:///D|/A/A033.pdf
file:///D|/A/A033.pdf
file:///D|/A/A034.pdf
file:///D|/A/A035.pdf
file:///D|/A/A036.pdf
file:///D|/A/A037.pdf
file:///D|/A/A038.pdf
file:///D|/A/A039.pdf
file:///D|/A/A040.pdf
file:///D|/A/A041.pdf
file:///D|/A/A041.pdf
file:///D|/A/A042.pdf

Canada’s Engineering Pioneers - the Originators of our Civil Engineering

Odyssey 320
A. D. MacKenzie

CN-Tower Performance Over a Quarter Century 328
Jamil Markdukhi, N. Isyumov and Franz Knoll

Simulation Made Easy and Effective 336
Yasser Mohamed and Simaan AbouRizk

A Research for Utilization of Plastic Concrete in Dams Cut-off Curtains 344
T. Mansoori-Kia Mohammed

An Integrated Spatial Representation for the Conceptual Design of Building
Structures 351

Rodrigo Mora, Hugues Rivard and Claude Bédard

Predicting the Condition of Bridge Decks Using Case-Based Reasoning 359
G. Morcous, H. Rivard, and A.M. Hanna

Evaluation of a Glue for Bonding FRP Laminates on Timber Beams Treated
With Creosotes 366

Aftab A. Mufti, Baidar Bakht, Dagmar Svecova and Trevor Adams

In-situ Redox Manipulation: Two Canadian Pilot Studies 372
Anjum Mullick and M. McCormick

An Overview of In Situ Biological Remediation Processes 383
Catherine Mulligan

Developments in Anaerobic Wastewater Treatment 391
Catherine Mulligan and Tak Yin Chan

The Impact of Culture on the Built Environment 399
Donald E. Mulligan and Kraig Knutson

Justification of High-Speed Rail in Florida 404
F.T. Najafi, S. Pathomvanich and Y.J. Anglade

Enhancing the Performance of Coupled Wall Structures in Seismic Regions 411
Marie-José Nollet and Omar Chaallal

Development of a Stochastic Flow Model to Predict Characteristic Live Load

Effects for Highway Bridge Design 419
A.J. O'Connor , E.J. O'Brien, R.E. Loov and B. Jacob

Instability of Tailings Due to Liquefaction 427
H.B. Poorooshasb

Amelioration of Qil Contaminated Soil Water Repellency: Application of Soil
Conditioners and Clay 435
A. Quyum, G. Achari, and R.H. Goodman

Heavy Metals Distribution in Pore Water: A Drilling Waste Case Study 443
Rehan Sadiq, Tahir Husain, Brian Veitch and Neil Bose

Review of the Resistance Factor for Steel 451
Bradley J. Schmidt and F. Michael Bartlett

A43

A44

A45

A46

A47

A48

A49

A50

A51

A52

A53

A54

A55

A56

A57

A58

A59

A60


file:///D|/A/A043.pdf
file:///D|/A/A043.pdf
file:///D|/A/A044.pdf
file:///D|/A/A045.pdf
file:///D|/A/A046.pdf
file:///D|/A/A047.pdf
file:///D|/A/A047.pdf
file:///D|/A/A048.pdf
file:///D|/A/A049.pdf
file:///D|/A/A049.pdf
file:///D|/A/A050.pdf
file:///D|/A/A051.pdf
file:///D|/A/A051.pdf
file:///D|/A/A051.pdf
file:///D|/A/A052.pdf
file:///D|/A/A053.pdf
file:///D|/A/A054.pdf
file:///D|/A/A055.pdf
file:///D|/A/A056.pdf
file:///D|/A/A056.pdf
file:///D|/A/A057.pdf
file:///D|/A/A058.pdf
file:///D|/A/A058.pdf
file:///D|/A/A059.pdf
file:///D|/A/A060.pdf

Effect of Test Set-Up on the Punching Shear Strength of Slab-Column
Connections 459

Alaa G. Sherif and Walter Dilger

Effect of Variation of Concrete Properties on the Accuracy of Estimated
Deflections of Reinforced Concrete Slabs 466

Mahmoud Reda Taha and Mostafa A. Hassanain

The Effectiveness of a Tuned Liquid Damper 474
M.J. Tait, A.A. El Damatty and N. Isyumov

Driving Force by K-pile Method and Pile Loading Test, Concrete Piles 482
Afshin Turk

Transfer of Technology in Civil Engineering 489
R.R. Wallace

Flexural Toughness of Flax Fibre Reinforced Concrete 497
Tao Wang and Leon D. Wegner

Multimedia Computer-Based Courseware in Hydraulic Engineering Design 505
Michael Woo

Reinforced Earth®, A Soil-Reinforcement Technology's Contribution To

Canadian Civil Engineering 508
Peter L. Wu and Robert K. Mackenzie

Seismic Behavior of Concrete Columns with Double-Head Studs as Cross Ties 517
Samer A. Youakim and Amin Ghali

Effect of Particle Shapes on the Resilient Behaviour of Aggregate Materials 525
Morched Zeghal

A61

A62

A63

A64

A65

A66

A67

A68

A69

A70


file:///D|/A/A061.pdf
file:///D|/A/A061.pdf
file:///D|/A/A062.pdf
file:///D|/A/A062.pdf
file:///D|/A/A063.pdf
file:///D|/A/A064.pdf
file:///D|/A/A065.pdf
file:///D|/A/A066.pdf
file:///D|/A/A067.pdf
file:///D|/A/A067.pdf
file:///D|/A/A068.pdf
file:///D|/A/A068.pdf
file:///D|/A/A069.pdf
file:///D|/A/A070.pdf
http://www.csce.ca/

construction

Table of Contents / Table des
matieres

4™ construction Specialty Conference
4€ congres spécial sur le génie de la construction

A Decision-Support System For Horizontal Site Characterization Projects 530 C1
E.N. Allouche

Pre-Bid Screening of HDD Contractors 540 C2
E.N. Allouche

Horizontal Directional Drilling Versus Open Cut Trenching 545 C3
L. Alvarez, F.T. Najafi, and D.C. Jennings

Insitu Monitoring and Evaluation of Horizontal Directional Drilling Installations 549 C4
S.T. Ariaratnam, J.S. Lueke, 1.J. Beljan, and D.A.F. Colwell

In-House Versus Outside Contracting for Owner Organizations 557 C5
Mohamed Attalla and Tarek Hegazy

Computer-Based Construction Quality Management 565 Ccé6
Mireille Battikha

Information Models for Quality Management Automation 573 c7
Mireille Battikha

Horizontal Directional Drilling: Installation Loads and Design Practices 579 c8
M.E. Baumert and E.N. Allouche

Holdich Creek Culvert Replacement with Pre-cast Arch Encased in High MSE (@°]
Walls 587

B. Brockbank, S. Chan and D. Handley

Project Management Oversight on Projects - Best Practices 594 C10
Doug Calder


file:///D|/index.htm
file:///D|/html/preface.htm
file:///D|/html/C-programme.htm
file:///D|/C/C001.pdf
file:///D|/C/C002.pdf
file:///D|/C/C003.pdf
file:///D|/C/C004.pdf
file:///D|/C/C005.pdf
file:///D|/C/C006.pdf
file:///D|/C/C007.pdf
file:///D|/C/C008.pdf
file:///D|/C/C009.pdf
file:///D|/C/C009.pdf
file:///D|/C/C010.pdf

Bronte Creek Bridge - Precast Girder and Deck Panel Placement 598
Francis K.H. Chan and Rowland Stow

Use of Team Building on Heavy Industrial Construction Projects to Reduce
Cost Growth 606

Jesus M. de la Garza and Terry L. Williams

A Framework for the Analysis of Economic Risks due to Environmental Issues

in Civil Engineering Projects 614
G.N.S. DeZoysa and A.D. Russell

Sustainable Infrastructure Development-Challenges And Issues For

Construction Management 622
Tamer E. El-Diraby

Project Management in the Year 2020 628
Thomas Froese, Lloyd Waugh and Arezou Pouria

An Analysis of Design-Build Contracts 636
Steven E. Gladwell and Fazil T. Najafi

Measuring the Impact of Legislative Restrictions on Public Project Delivery

Systems 641
Douglas D. Gransberg

Development of a Project Based Fuzzy Expert System for Improving

Construction Scheduling 649
Kevin Gue and Aminah Robinson Fayek

Architecture of a Distributed, Model-Based Asset Management System 656
M.A. Hassanain , T.M. Froese and D.J. Vanier

Automated Planning and Scheduling of Highway Construction 662
Ahmed Hassanein and Osama Moselhi

Combining Earned-Value and Critical Chain to Improve Project Control 669
Tarek Hegazy and Kevin Petzold

A Collaborative Approach to Improve Constructability 675
Tarek Hegazy and Essam Zaneldin

Achieving Safety Excellence in Large Construction Firms 683
Jimmie Hinze

Management of Environmental Risks in Work and Safety Program for
Construction 690

David Y.F. Ho and Lionel Neveu

Contracting for the Pentagon Renovation 697
Lester Hunkele 111 and Cliff J. Schexnayder

Computerized Conceptual Cost Estimating System for Building Projects in
Canada 704

Ahmad Jrade and Sabah Alkass

Project Numbering System for Integrated Cost and Schedule Control 711
Youngsoo Jung

C11

C12

C13

Ci4

C15

C16

C17

C18

C19

C20

C21

C22

C23

C24

C25

C26

Cc27


file:///D|/C/C011.pdf
file:///D|/C/C012.pdf
file:///D|/C/C012.pdf
file:///D|/C/C013.pdf
file:///D|/C/C013.pdf
file:///D|/C/C014.pdf
file:///D|/C/C014.pdf
file:///D|/C/C015.pdf
file:///D|/C/C016.pdf
file:///D|/C/C017.pdf
file:///D|/C/C017.pdf
file:///D|/C/C018.pdf
file:///D|/C/C018.pdf
file:///D|/C/C019.pdf
file:///D|/C/C020.pdf
file:///D|/C/C021.pdf
file:///D|/C/C022.pdf
file:///D|/C/C023.pdf
file:///D|/C/C024.pdf
file:///D|/C/C024.pdf
file:///D|/C/C025.pdf
file:///D|/C/C026.pdf
file:///D|/C/C026.pdf
file:///D|/C/C027.pdf

The Design of an Information Based Manufacturer's Construction Delivery

System 717
Dean T. Kashiwagi

The Impact of Subjectivity on “Best Value” Construction Procurements 723
Dean T. Kashiwagi

Procurement of Construction in the 21st Century 729
Dean T. Kashiwagi, Richard E. Mayo

Design and Construction Aspects of Port Mann Bridge Widening and Seismic

Safety Retrofit 736
Keith F. Kirkwood

A Fuzzy Logic Tool for Predicting Construction Design Cost Overruns 744
Karla Knight and Aminah Robinson Fayek

A Sustainability Matrix Approach to Preliminary Building Design 750
R. M. Korol and J. Abush

Lester B. Pearson International Airport Redevelopment 757
M.K. Lewis and H.N. Edamura

Automating Communication for Construction Schedule Control Using XML-
based Information 765

Will Y. Lin and H. Ping Tserng

The Effect of Overtime on Construction Productivity 773
Richard Mayo, Kraig Knutson, Gary Barras and Julio Pineda

Installation of a Camera to Document the Construction of the Bahen Centre

for Information Technology 778
Brenda McCabe and Zhong Tang

Analytical Study of Punching Shear Strength of Restrained Concrete Slabs 785
A.A. Mufti, T. Hassan, A. Memon, and G. Tadros

Utilization of Web-Based Computer Aided Design in the Construction Industry 793
Fazil T. Najafi and Prin Suvimolthirabutr

Problems of Current Quality Assurance Construction Specifications for Hot-Mix
Asphalt Construction 799
S. Pathomvanich, F.T. Najafi and P.A. Kopac

The Higher Bid Wins 806
Ron Pieri, Christine Fiori and James B. Pocock

Financial Benchmarking of the Canadian Construction Industry 813
Peter Pilateris and Brenda McCabe

Transaction and Implementation Standards in AEC/FM Industry 820
Arezou Pouria and Thomas Froese

Scheduling and Control of Residential Housing Projects 827
Ramaneetharan Ramanathan, Khaled El-Rayes, and Osama
Moselhi

Collaborative Solutions and Handheld Extensions: AEC Industry Issues and

C28

C29

C30

C31

C32

C33

C34

C35

C36

C37

C38

C39

C40

C41

Cc42

C43

c44

C45


file:///D|/C/C028.pdf
file:///D|/C/C028.pdf
file:///D|/C/C029.pdf
file:///D|/C/C030.pdf
file:///D|/C/C031.pdf
file:///D|/C/C031.pdf
file:///D|/C/C032.pdf
file:///D|/C/C033.pdf
file:///D|/C/C034.pdf
file:///D|/C/C035.pdf
file:///D|/C/C035.pdf
file:///D|/C/C036.pdf
file:///D|/C/C037.pdf
file:///D|/C/C037.pdf
file:///D|/C/C038.pdf
file:///D|/C/C039.pdf
file:///D|/C/C040.pdf
file:///D|/C/C040.pdf
file:///D|/C/C041.pdf
file:///D|/C/C042.pdf
file:///D|/C/C043.pdf
file:///D|/C/C044.pdf
file:///D|/C/C045.pdf

Implications 834
Jeff H. Rankin and Lloyd M. Waugh

A Quality Management Tool for a Public-Private Highway Project 842

J. Rankin, A.J. Christian, B. Lundrigan, and D. Mrawira

Blenkinsop Lake Bridge - Design and Construction, District of Saanich,
Victoria, B.C. 850

A.J. Rushforth, E. McQuarrie, D. Munday, N. Bester, C. Pease, G.
Fleming and C. Novak

Prediction of Soil Transitions for Tunnel Construction Operations Using Special

Purpose Simulation 863
J. Y. Ruwanpura, M. Allouche and S.M. AbouRizk

AZPATH - A Partnership for Housing Innovation in Arizona 871
Anil Sawhney, Howard Bashford, Kenneth Walsh, and Andre Mund

Unexpected Requirement for Construction Dewatering 877
Francis S. Schexnayder and CIiff J. Schexnayder

Executing Small Capital Projects 883
Gary R. Smith

Systematizing Construction Domain Knowledge 891
Asad Udaipurwala and Alan D. Russell

An Economical Approach to an Integrated Project Management Information
System 899

R. Max Wideman

Contractors are Using Data Mining to Increase Profits 906
Avi Wiezel and Hugo Arellano

Construction Productivity Assessment Using Artificial Intelligence 914
Tarek M. Zayed and Daniel W. Halpin

An Approach to getting the Construction Project Story Right and

Understanding it 921
Alan D. Russell and Asad Udaipurwala

C46

c47

C48

C49

C50

C51

C52

C53

C54

C55

C56


file:///D|/C/C045.pdf
file:///D|/C/C046.pdf
file:///D|/C/C047.pdf
file:///D|/C/C047.pdf
file:///D|/C/C048.pdf
file:///D|/C/C048.pdf
file:///D|/C/C049.pdf
file:///D|/C/C050.pdf
file:///D|/C/C051.pdf
file:///D|/C/C052.pdf
file:///D|/C/C053.pdf
file:///D|/C/C053.pdf
file:///D|/C/C054.pdf
file:///D|/C/C055.pdf
file:///D|/C/C056.pdf
file:///D|/C/C056.pdf
http://www.csce.ca/

enviro

Table of Contents / Table des
matieres

7th Specialty Conference on Environmental Engineering
7e congres spécial sur le génie de I'environnement

Investigation of Constructed Wetlands Efficiency in Mercury Removal Using El

Genetically Generated Fuzzy Knowledge Bases 929
M. Balazinski, S. Achiche, L. Baron, M. Elektorowicz, and A. El-

Agroudy

Surfactant Enhanced Mobilization of Non-Aqueous Phase Liquids 934 E2
A.R. Duffield, A.S. Ramamurthy and J.R. Campanelli

Modelling the Dynamic Response of a Primary Sedimentation Tank Using an E3
Artificial Neural Network 939

A Gamal El-Din and D.W. Smith

Modeling the Ozonation Process in an Impinging-Jet Bubble Column 949 E4
Mohamed G. EI-Din, and Daniel W. Smith

Ozonation of Kraft Pulp Mill Effluent: Process Dynamics and Scaling-Up 959 E5
Mohamed G. El-Din, and Daniel W. Smith

MECL model as a Tool for an Assessment of the Sediment Remediation E6

Impact on Water Quality 969

Maria Elektorowicz and Alaa El-Hawari

The Effect of Turbulence on Pollutant Concentrations from River Outfalls 977 E7
S.J. Gaskin and F. Xue

A Study on the Environmental Impacts Generated by Road Deicing Practices ES

on a Saskatchewan Highway 983
P. Gutiw and Y.C. Jin

Variable Recharge in Groundwater Modelling 990 E9


file:///D|/index.htm
file:///D|/html/preface.htm
file:///D|/html/E-programme.htm
file:///D|/E/E001.pdf
file:///D|/E/E001.pdf
file:///D|/E/E002.pdf
file:///D|/E/E003.pdf
file:///D|/E/E003.pdf
file:///D|/E/E004.pdf
file:///D|/E/E005.pdf
file:///D|/E/E006.pdf
file:///D|/E/E006.pdf
file:///D|/E/E007.pdf
file:///D|/E/E008.pdf
file:///D|/E/E008.pdf
file:///D|/E/E009.pdf

M.1. Jyrkama, J.F. Sykes and S.D. Normani

Risk Based Monitored Natural Attenuation and Its Application 998
Faisal 1 Khan and Tahir Husain

Statistical Analysis of North Saskatchewan River Water Quality Data 1006
C.W. Labatiuk, L.L. Gyurek, B.E. Raymond, and B.C. Raynard

Management of Solid Waste in Brazil: Proposal of a Model that Takes the

Management Unit of Water Resources as Reference 1014
W.C.A. Leite, V. Schalch, J.L. Fernandes Jr., and M.C.A.A. Castro

Sedimentation of Flocculent Suspension - Proposition of Mathematical
Formulation of the Process 1017

M. Leszcznska, M.M. Sozanski and A. Urbaniak

Simulation of Velocity of Flocs' Sedimentation in Static Conditions 1023
M. Leszcznska, M.M. Sozanski and A. Urbaniak

Testing for Bioequivalence in Environmental Field Studies: A Resampling

Approach 1029
Leonard M. Lye

Model for Removal of Nitrobenzene from Synthetic Waste Water Using 2-step

Fe0 Reduction and Peroxide-Catalyzed Oxidation 1037
R. Mantha, N. Biswas, K.E. Taylor and J.K. Bewtra

Determination of Source Strengths of Landfill Gas Using a GIS Based Model 1043
L.A.K. Perera, G. Achari and J.P.A. Hettiaratchi

Hydrodynamic Barriers for Effective Site Remediation 1051
A.S. Ramamurthy, Diep Vo and Z. Xiaopeng

Classification of Defects in Underground Pipe Images Using Fuzzy Neural
Networks 1054

Sunil K. Sinha

Manganese Removal from Groundwater in Rapid Filtration Process Through

Oxidative Filter Material - Proposal of Mathematical Modelling 1062
M.M. Sozanski, J. Jez-Walkowiak

Application of Artificial Intelligent Methods in Computerized System of Training

Wastewater Treatment Plant Operators 1068
M.M. Sozanski, E.M. Sroczan and A. Urbaniak

A One Dimensional Mathematical Model for Methane Gas Flow and Oxidation
in @ Porous Medium 1073
V.B. Stein, J.P.A. Hettiaratchi, A. Mehrotra and G. Achari

Using BioRedox-MT3DMS to Model the Natural Attenuation of Jet Fuel
Contamination at a Former Tank Farm Site 1081

Anne-Marie Thompson, Paul Van Geel, and Wayne Parker

Systematic Approach to Designing of Process Monitoring System 1089
A. Urbaniak

Floc Size Profiling to Characterize Dewatering Properties of Thermophilic and

Mesophilic Aerobically Digested Biosolids 1097
J. Zhou, D.S. Mavinic and H.G. Kelly

E10

E1l1l

E12

E13

E14

E15

E16

E17

E18

E19

E20

E21

E22

E23

E24

E25


file:///D|/E/E010.pdf
file:///D|/E/E011.pdf
file:///D|/E/E012.pdf
file:///D|/E/E012.pdf
file:///D|/E/E013.pdf
file:///D|/E/E013.pdf
file:///D|/E/E014.pdf
file:///D|/E/E015.pdf
file:///D|/E/E015.pdf
file:///D|/E/E016.pdf
file:///D|/E/E016.pdf
file:///D|/E/E017.pdf
file:///D|/E/E018.pdf
file:///D|/E/E019.pdf
file:///D|/E/E019.pdf
file:///D|/E/E020.pdf
file:///D|/E/E020.pdf
file:///D|/E/E021.pdf
file:///D|/E/E021.pdf
file:///D|/E/E022.pdf
file:///D|/E/E022.pdf
file:///D|/E/E023.pdf
file:///D|/E/E023.pdf
file:///D|/E/E024.pdf
file:///D|/E/E025.pdf
file:///D|/E/E025.pdf

hydro

Table of Contents / Table des
matieres

15t canadian Hydrotechnical Conference
15€ congrés canadien d’hydrotechnique

Hydraulics of Micro-Channels in Nature-Like Fishways 1103
M. Acharya, J.A. Kells and C. Katopodis

Overland Flow Algorithms: Performance Comparison of 1-D and 2-D

Hydrodynamic Modeling Approaches 1111
Sajjad Ahmad and Slobodan Simonovic

Thompson Creek: The Re-development of a Disturbed West Coast Stream

Crossing on Vancouver Island, British Columbia 1119
Robert W. Askin

Estimating River Delta Growth Using GIS 1128
R.B. Aslund

A Study of the Interaction of Ice and Bridges: Southwest Miramichi River,
New Brunswick 1140

Spyros Beltaos, Brian C. Burrell and Lindon Miller

Assessment of Evapotranspiration Models Applied to a Watershed of Canadian

Prairies with Mixed Land-Uses 1148
G.F. Biftu and T.Y. Gan

Combined Flood Routing and Flood Level Forecasting 1155
J. Blackburn and F.E. Hicks

Power Law Velocity Profile in Smooth and Rough Open Channels 1161
D. Blakely and R. Balachandar

Historical Evolution of the Flooding Risk on a Quebec River 1170

H1

H2

H3

H4

H5

H6

H7

H8

H9


file:///D|/index.htm
file:///D|/html/preface.htm
file:///D|/H/preface.htm
file:///D|/html/H-programme.htm
file:///D|/H/H001.pdf
file:///D|/H/H002.pdf
file:///D|/H/H002.pdf
file:///D|/H/H003.pdf
file:///D|/H/H003.pdf
file:///D|/H/H004.pdf
file:///D|/H/H005.pdf
file:///D|/H/H005.pdf
file:///D|/H/H006.pdf
file:///D|/H/H006.pdf
file:///D|/H/H007.pdf
file:///D|/H/H008.pdf
file:///D|/H/H009.pdf

F.P. Brissette, R. Leconte, C. Marche and J. Rousselle

Model Based On-line Simulation and Real-time Control of Drainage Facilities -

A Feasibility Study for the City of Edmonton 1175
Steven Chan, Albert Kwan and Sid Lodewyk

Mechanics of Turbulent Flow in Meandering Channels of Varying Sinusity: An

Experimental Study 1183
A.M. Ferreira da Silva, W.D. Tape and T. El-Tahawy

Decision Support System for Flood Management of Dongting Lake 1190
W.J. Dick, D.R. Liu, H. Zhang and R.S. Pentland

Measurement of Unsteady Flow Using Stereoscopic Imagery 1198
J. Eaket, F. Hicks and A. Peterson

A Bed Stress Model for Non-Uniform Open Channel Flow 1206
M.H. Elgamal and P.M. Steffler

Frequency Analysis of Extreme Water Temperatures in Rivers 1214
N. El-Jabi, D. Caissie and F. Ashkar

Measurement of Bubble Properties and Void Fraction on a Stepped Chute 1222
Mohamed K. El-Kamash, Mark R. Loewen and N. Rajaratnam

Trois Solutions Structurales Novatrices Pour Le Contrbéle Des Embacles Sur La

Riviere Montmorency 1230
J. Francoeur, B. Morse, H. Delcourt, and M. Leclerc

Precipitation of Western Canada - Wavelet Analysis and Teléconnections to

Large-Scale Climate Anomalies 1238
T.Y. Gan

Erosion of Post-Glacial Clay Along the Banks of the St. Lawrence River 1246
S.J. Gaskin, J. Pieterse, A. Al Shafie and S. Lepage

Three-Dimensional Numerical Modeling of Mixing at River Confluences 1253
S. Han, P.M. Biron and A.S. Ramamurthy

Modelling of Lake Pontchartrain, Louisiana: Environmental Management
Applications 1260
K. Haralampides, J.A. McCorquodale and 1.Y. Georgiou

East Arrowwood Syphon Replacement Project 1268
U. Hippola, H.D. Miller and J. Entus

Assessing Urban Stormwater Impacts on Stream Morphology Using Stream
Power 1276

L.S. Hundal and Nenad Tanackovic

Evaluation of Well Performance - A Case Study for Dhaka City in Bangladesh 1284
H.M. Igbal and M.A. Bhuiyan

Effect of Grain Size Distribution on Local Scour 1292
J.A. Kells, R. Balachandar and A.R. Fehr

Turbulent Flow in the Vicinity of a Suspended Bluff Object in and Open
Channel 1300

H10

H11

H12

H13

H14

H15

H16

H17

H18

H19

H20

H21

H22

H23

H24

H25

H26


file:///D|/H/H010.pdf
file:///D|/H/H010.pdf
file:///D|/H/H011.pdf
file:///D|/H/H011.pdf
file:///D|/H/H012.pdf
file:///D|/H/H013.pdf
file:///D|/H/H014.pdf
file:///D|/H/H015.pdf
file:///D|/H/H016.pdf
file:///D|/H/H017.pdf
file:///D|/H/H017.pdf
file:///D|/H/H018.pdf
file:///D|/H/H018.pdf
file:///D|/H/H019.pdf
file:///D|/H/H020.pdf
file:///D|/H/H021.pdf
file:///D|/H/H021.pdf
file:///D|/H/H022.pdf
file:///D|/H/H023.pdf
file:///D|/H/H023.pdf
file:///D|/H/H024.pdf
file:///D|/H/H025.pdf
file:///D|/H/H026.pdf
file:///D|/H/H026.pdf

F.N. Krampa-Morlu and R. Balachandar

Creek Restoration to Mitigate Flooding Concerns - An Experience from the City H27
of Edmonton 1308

A. Kwan, J. Tan and H. Ng

Developing Temporal Patterns of Design Storms for a Rainforest City 1316 H28
Y.H. Lim and L.M. Lye

Air Lift Pumps for a Storm Drainage System 1324 H29
Arthur Louie, Aaron Bohnen and S.0O. Denis Russel

Geochemistry of a Surface Flow Treatment Wetland in Southern Ontario: H30

Preliminary Data 1329
M.E. Maclntyre, R. Aravena, B.G. Warner, G. McKenna and J.

Pries

Hydraulic Roughness of Stable Self-Formed Gravel Beds: The Role of Grain H31
Protrusion 1336

V. Martin, R.G. Millar and M.C. Quick

Mixing in Two-Layer Exchange Flows 1344 H32
V.M. Morin, D.Z. Zhu and M.R. Loewen

Far-field Hydrodynamic Modeling of Ocean Discharges: Methods of Dealing H33

with Uncertainty 1352
Mukhtasor, L.M. Lye and T. Husain

Creek Bioengineering: Soft Solutions to Hard Problems 1360 H34
D.N. Murray
Influence of Decadal Scale Climate Change on Flows in the Fraser River, H35

British Columbia 1368
D.J. Noakes and R.J. Beamish

Regional Flood Frequency Analysis for the Island of Newfoundland: 1989 H36

Study Re-visited Using L-Moments 1373
J. Pokhrel and L.M. Lye

Wave Forces on Submerged and Low-Crested Breakwaters 1381 H37
W.T. Pramono, J.A. McCorquodale and S. Carnelos

Edmonton's CSO Short Term Control Measure - Real Time Control Structure 1389 H38
D.B. Prince, A. Mainali and K. Chua

Freshwater Resources in Canada: An Economic Opportunity 1397 H39
Anisur Rahman and Tahir Husain

A Note on Flow Profile Computation 1405 H40
A.S. Ramamurthy, S.F. Saghravani and R. Balachandar

Laboratory Measurements of Bedload Transport Velocity Using an Acoustic H41

Doppler Current Profiler 1410
C.D. Rennie, R.G. Millar and P. Villard

Erosion Around Simple Habitat Structures 1418 H42
H. Shamloo, N. Rajaratnam and C. Katopodis


file:///D|/H/H027.pdf
file:///D|/H/H027.pdf
file:///D|/H/H028.pdf
file:///D|/H/H029.pdf
file:///D|/H/H030.pdf
file:///D|/H/H030.pdf
file:///D|/H/H031.pdf
file:///D|/H/H031.pdf
file:///D|/H/H032.pdf
file:///D|/H/H033.pdf
file:///D|/H/H033.pdf
file:///D|/H/H034.pdf
file:///D|/H/H035.pdf
file:///D|/H/H035.pdf
file:///D|/H/H036.pdf
file:///D|/H/H036.pdf
file:///D|/H/H037.pdf
file:///D|/H/H038.pdf
file:///D|/H/H039.pdf
file:///D|/H/H040.pdf
file:///D|/H/H041.pdf
file:///D|/H/H041.pdf
file:///D|/H/H042.pdf

Design and Effectiveness of Dry Ponds for TSS Removal 1426
Y. Shammaa, D.Z. Zhu, L.L. Gyurek and C.W. Labatiuk

Application of One-Dimensional Modeling Technigue to Bear Creek Network 1433
M. Shome and G. Samide

Use of Mike 11 to Estimate the Harrison River Contribution to the Fraser

River Design Flood 1441
Y. Shumuk, D. Zabil and R. Henry

Impact of Climate Variability and Change on the Reliability of Complex Flood

Protection Systems 1449
S.P. Simonovic and L. Li

Semi-Distributed, Physically Based, Snowmelt Modeling Using Remotely
Sensed Data 1456

P.R. Singh and T.Y. Gan

An Alternative Method for Leachate Collection System Design Utilizing Liquid

Loading Rates at Wet Landfills 1462
I.E.T. Soh and J.P.A. Hettiaratchi

Design and Operation of an Indoor, Pilot-Scale Subsurface Flow Wetland

System for the Treatment of Synthetic Stormwater Runoff 1469
J. Steffler, R.L. Legge, J. Sykes and B. Warner

GIS Assisted Hydrological Modelling in Northern Manitoba 1477
M.E. St. Laurent and C. Valeo

Limnology of Okanagan Lake 1485
J.A. Stronach, S.R.M. Gardiner, R.P. Mulligan and R.E. Draho

Liaisons Pathologies - Composition des Levées Fluviales 1493
B. Touahri and A. Khalifa

Submerged Vane Performance in Strongly Curved Narrow Channel Bends 1500
A. Voisin and R. Townsend

Hydraulic Model Studies and Design for the Lower Churchill River Rockfill Weir

and Fishway 1508
P.D. Wang and M.R. Klein

Prediction of Extreme Floods in Harrison-Fraser River System Using Runoff

Modelling 1516
Peter R.B. Ward, Michael C. Quick, Hassen A. Yassien and Ron

Henry

An Inexact Nonlinear Water Quality Management Model for River Systems 1524
X. Xu, Y. Jin, G. Huang and F. Labropulu

Pressure Oscillation Induced by Trapped Air in a Trunk-Shaft Sewer System 1532
F. Zhou, D. Tsang, F. Hicks, P. Steffler, and C. Ward

H43

H44

H45

H46

H47

H48

H49

H50

H51

H52

H53

H54

H55

H56

H57


file:///D|/H/H043.pdf
file:///D|/H/H044.pdf
file:///D|/H/H045.pdf
file:///D|/H/H045.pdf
file:///D|/H/H046.pdf
file:///D|/H/H046.pdf
file:///D|/H/H047.pdf
file:///D|/H/H047.pdf
file:///D|/H/H048.pdf
file:///D|/H/H048.pdf
file:///D|/H/H049.pdf
file:///D|/H/H049.pdf
file:///D|/H/H050.pdf
file:///D|/H/H051.pdf
file:///D|/H/H052.pdf
file:///D|/H/H053.pdf
file:///D|/H/H054.pdf
file:///D|/H/H054.pdf
file:///D|/H/H055.pdf
file:///D|/H/H055.pdf
file:///D|/H/H056.pdf
file:///D|/H/H057.pdf
http://www.csce.ca/



