
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-60423-312-4 

32nd Annual Conference of the 
Canadian Society for Civil 
Engineering 2004 
 
Bridging Our Profession 
 

Saskatoon, Saskatchewan, Canada 
2-5 June 2004 

Volume 1 of 3 

 

Editors: 
 
Bruce Sparling 
 

 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2004) by the Canadian Society for Civil Engineering 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2013) 
  
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 



TABLE OF CONTENTS 
 

VOLUME 1 
 

GENERAL CONFERENCE 
 
A FRAMEWORK FOR A FUZZY MULTI OBJECTIVE DECISION MAKING MODEL TO RANK 
CONTAMINATED SITES FOR REMEDIATION ....................................................................................................................................... 1

A. Garg, G. Achari, T. J. Ross 
 

FIELD EVALUATION OF SUBGRADE REACTION AND ITS EFFECT ON FOUNDATIONS....................................................... 11
Mohamed Abdel Razik Ibrahim 

 

CHALLENGES OF BRIDGE CONSTRUCTION ON THE TRANS LABRADOR HIGHWAY ......................................................... 22
G. Jin, P. Lester, T. McCarthy 

 

THE CRA MODEL OF TRANS-NATIONAL CONSTRUCTION PROJECT........................................................................................ 32
Kun-Jung Hsu 

 

A DECISION SUPPORT SYSTEM FOR RISK ASSESSMENT IN PIPE-LINE PROJECTS .............................................................. 40
A. Eldieb, M. Marzouk, M. Elsaid 

 

A CASE STUDY IN THE USE OF DECISION ANALYSIS AS A PROJECT MANAGEMENT AND DESIGN 
TOOL................................................................................................................................................................................................................. 48

K. Kostuk, G. Sparks 
 

TEMPERATURE EFFECTS ON COAGULATION/FLOCCULATION................................................................................................. 56
Y. Jin, J. Peng 

 

EVALUATING DECOMMISSION, RECLAMATION AND TAILINGS MANAGEMENT OPTIONS FOR 
POTASH MINE SITES IN SASKATCHEWAN: A RATIONAL ECONOMIC APPROACH .............................................................. 66

Paul Christensen, Gordon Sparks, Suren Kulshreshtha, Dick Neal, Lorne Cooper 
 

LES ÉGOUTS de PARIS (THE SEWERS OF PARIS) - CONSTRUCTION OF THE SEWERAGE NETWORK 
IN 19TH CENTURY PARIS, FRANCE ........................................................................................................................................................ 76

Daniel Meyertholen, Kraig Knutson 
 

ANCIENT CONSTRUCTION ENGINEERS OF THE PERUVIAN DESERT ....................................................................................... 82
Cliff J. Schexnayder, Kraig Knutson 

 

STUDY OF THE SETTLING AND NON-SETTLING CONDITIONS AT THE VARIOUS SECTIONS OF THE 
CANALS IN THE HAMIDIEH AND GHODS IRRIGATION NETWORK, SOUTH OF IRAN.......................................................... 90

H. Moazed, Gh. Karimi, H. Samadi Boroujeni 
 

ADOPTION OF ADVANCED COMMUNICATION AND INFORMATION MANAGEMENT TECHNOLOGIES 
FOR THE AEC INDUSTRY.........................................................................................................................................................................100

J. Rankin, M. Patrick Gillin 
 

INTEGRATED NUTRIENT MANAGEMENT PRACTICES FOR SUSTAINABLE MAIZE-WHEAT YIELDS IN 
RAINFED PUNJAB, INDIA .........................................................................................................................................................................109

Sanjay Arora, M. S. Hadda 
 

HYDRAULIC MODEL STUDY OF A STEPPED WEIR AS A SEA LAMPREY BARRIER.............................................................114
K. A. Mazurek, D. Ducharme, A. Johnson, P. Ricciuto, A. Hallett, C. Katapodis 

 

WHAT MEAN DO YOU MEAN ? ...............................................................................................................................................................123
L. M. Lye, Susan Richter 

 

EARLY HISTORY OF THE BOW RIVER IRRIGATION PROJECT, AND CONSEQUENCES OF DESIGN 
ERRORS..........................................................................................................................................................................................................133

C. D. Smith 
 

DETERMINATION OF SCALE-UP FACTORS FOR BIOVENTING IN THE VADOSE ZONE: 
THEORETICAL APPROACH - I ...............................................................................................................................................................141

Thair B. Patros, Richard G. Zytner 
 

CONCRETE QUALITY CONTROL INFORMATION MANAGEMENT............................................................................................142
R. Luther, L. Waugh, M. Thomas 

 

DEVELOPMENT OF AN EVAPORATION PROCESS FOR TREATMENT OF LANDFILL LEACHATE..................................152
Aziz Ur Rehman, Wayne Parker 

 

A DESIGN MODEL OF SUBMERGED MEMBRANE BIOREACTOR FOR WASTEWATER TREATMENT............................161
G. Xue, J. Peng 

 

OXYGEN TRANSFER MODEL FOR DEEP AERATION SYSTEMS..................................................................................................171
C. Su, J. Peng 

 

MODELLING OF LOCALIZED CORROSION OF PASSIVE ALLOYS IN TYPICAL POTASH PROCESSING 
BRINES ...........................................................................................................................................................................................................181

Kevin L. Heppner, Richard W. Evitts 
 

THE IRON BRIDGES OF THE 1800’S ......................................................................................................................................................191
V. A. Straka, A. D. Mackenzie 

 

LABORATORY SCALE DEMONSTRATION OF PASSIVE TREATMENT OF MSW LEACHATE USING A 
MODIFIED DRAINAGE LCS .....................................................................................................................................................................201

E. Ruiz, I. R. Fleming, G. Putz 
 

CITY OF SASKATOON RAW WATER INTAKE & PUMPING FACILITIES: RIVER ENGINEERING 
ASPECTS AND THE USE OF PHYSICAL MODELLING AS A DESIGN-AID TOOL .....................................................................210

D. Shepherd, E. K. Yaremko, A. O. Munro 
 



CASE STUDY: TUSCANY NOSEHILL ARCH, CALGARY, AB ..........................................................................................................211
B. Scherger, T. Brunet, N. Trapp 

 

A STUDY OF MOISTURE MOVEMENT IN POTASH STORAGE BEDS ..........................................................................................221
H. Chen, R. Chen, R. W. Evitts, R. W. Besant 

 

DRAINAGE INFRASTRUCTURE PERFORMANCE CRITERIA - A REVIEW OF ALTERNATIVE 
DEVELOPMENT MODELS TO ACCOMMODATE SUBDIVISION DEVELOPMENT IN ADVERSE SOIL 
CONDITIONS IN THE CITY OF EDMONTON, AB............................................................................................................................... 231

John Hodgson, Ken Chua, Francis Wu, James Tan, C. C. Macey 
 

A FIELD STUDY OF SCOUR AT BRIDGE PIERS IN FARS PROVINCE, IRAN .............................................................................232
B. Ghorbani, J. A. Kells 

 

CANADA AND THE GREAT TUBULAR BRIDGES ..............................................................................................................................242
A. D. Mackenzie 

 

GELATIN CONCRETE, DESIGN AND BEHAVIOR TO MODIFY STEEL SHEET PILES FOUNDATION, 
BASED ON COMPOSITE PHENOMENA ................................................................................................................................................243

A. Turk, A. R. Rezania 
 

IMPROVED MASS TRANSFER AND BIODEGRADATION OF POLYCYCLIC AROMATIC 
HYDROCARBONS, USING A NOVEL ROLLER BIOREACTOR .......................................................................................................253

Ryan Riess, Mehdi Nemati, John Headley, Gordon Hill 
 

SHOULD A RIVER BE TREATED AS TWO DIFFERENT CHANNELS AFTER THE EXTREME FLOOD 
EVENTS? ........................................................................................................................................................................................................254

M. Ashiq, T. Hosoda, M. Younus 
 

ECOLOGICAL TREATMENT OF HOUSEHOLD WASTEWATER TREATMENT ........................................................................264
Kedar Man Prajapati 

 

USE OF ROLLCRETE IN THE DAMAGES OF THE PLUNGE POOL OF THE SERVICE SPILLWAY AT 
TARBELA DAM ............................................................................................................................................................................................269

Navid Ahmad, Bashir Ahmad Khan 
 

PRACTICAL APPLICATIONS OF ORGANOCLAY AND ORGANOCLAY/ANTHRACITE MIXTURE FOR 
OIL REMOVAL FROM INDUSTRIAL WASTEWATERS ....................................................................................................................276

H. Moazed, T. Viraraghavan 
 

URBAN PLANNING FOR TEHRAN, BY USING ENVIRONMENTAL MODELING AND GIS/RS ..............................................284
Alireza Gharagozlou 

 

SUSTAINABILITY ISSUES IN THE CONSTRUCTION INDUSTRY..................................................................................................293
V. Straka 

 

WASCANA CREEK REHABILITATION PROJECT .............................................................................................................................303
D. Kent, D. Brown, L. Gette, R. Green, R. Pentland, D. Polster 

 

APPLICATIONS OF MEMBRANE BIOREACTORS FOR MUNICIPAL WASTEWATER TREATMENT.................................314
F. Batey, M. Gamal El-Din 

 

APPLICATION OF PHYSICAL/CHEMICAL PROCESSES FOR TREATING SWINE LIQUID MANURE................................324
K. Zhu, A. K. Moawad, M. Gamal El-Din, D. Bromley 

 

SOIL-REINFORCEMENT INTERACTION MECHANISM FOR REINFORCED EMBANMENTS ON SOFT 
CLAY ...............................................................................................................................................................................................................333

H. S. Panesar, J. S. Sharma 
 

FEASIBILITY OF DEVELOPMENT AND APPLICATION OF AN UP-FLOW ANAEROBIC/AEROBIC FIXED 
BED (UA/AFB) COMBINED REACTOR TO TREAT HIGH STRENGTH WASTEWATER ..........................................................343

G. R. Moosavi, A. R. Mesdaghinia, K. Naddafi, A. H. Mahvi 
 

MODEL DEVELOPMENT FOR LEAK DETECTION IN WATER DISTRIBUTION SYSTEMS...................................................348
R. Lesyshen, S. Habibi, R. Burton 

 

ASSESSMENT OF CONCRETE BATCH PLANT PRODUCTIVITY AND DELAYS USING ARTIFICIAL 
NEURAL NETWORK METHODOLOGY ................................................................................................................................................356

Tarek M. Zayed, Daniel W. Halpin, Ismail M. Basha 
 

BUFFALO POUND WATER TREATMENT PLANT LAKE INTAKE EXPANSION HYDRAULIC DESIGN 
AND WATER QUALITY CONSIDERATIONS........................................................................................................................................364

G. Mak 
 

CONROY CREEK SOIL-STEEL STRUCTURE: DESIGN & CONSTRUCTION ..............................................................................365
Phil Carroll, Kent Larose 

 

MICROPILES BEHAVIOR STUDY USING COMPRESSIVE (OR TENSILE) PILE LOAD TEST AND STEPS 
STIFFNESS METHOD .................................................................................................................................................................................366

A. Turk, A. A Zaemeri 
 

MINIMIZING THE OBSERVED YIELD OF ACTIVATED SLUDGE:  A REVIEW.........................................................................374
M. Dytczak, J. A. Oleszkiewicz 

 

HYDROLYSIS OF WASTEWATER SLUDGE FOR IMPROVED METHANOGENESIS AND PATHOGEN 
INACTIVATION............................................................................................................................................................................................384

B. Puchajda, J. Oleszkiewicz 
 

INTELLIGENT SYSTEM FOR SUCCESSFUL SELECTION OF CONSTRUCTION BIDDERS ...................................................393
Badr M. Al-Aghbari, Maged E. Georgy, Moheeb E. Ibrahim 

 

USE OF ARTIFICIAL NEURAL NETWORKS IN THE PREDICTION OF LOCAL SCOUR.........................................................403
H. Azinfar, J. A. Kells, A. Elshorbagy 

 

USE OF ARTIFICIAL NEURAL NETWORKS IN DESCRIBING COMPLEX FLOW FIELD CONDITIONS ............................413
P. D. Alabi, J. A. Kells, A. Elshorbagy 

 



COMPUTATIONAL MODELING OF FLOW OVER AN OGEE SPILLWAY ...................................................................................422
Jean-Georges Chatila, Mazen Tabbara 

 

DEERFOOT TRAIL EXTENSION - MANAGING RUNOFF TO PROTECT THE BOW RIVER...................................................432
D. Carter, Oliver Laser 

 

EFFECT OF SPUR SPACING ON FLOW RESISTANCE IN AN OPEN CHANNEL ........................................................................444
H. Azinfar, J. A. Kells, B. Ghorbani 

 

INSTALLATION OF DEEP FRENCH DRAINS IN THE "DRY" .........................................................................................................445
Moir D. Haug, Andrew D. Karvonen, Jessica Theriault 

 

WASTE GENERATION PREDICTIONS AND PROMOTION OF SUSTAINABLE CONSTRUCTION 
PRACTICES ...................................................................................................................................................................................................455

Bolivar Prado, Patrick Hettiaratchi, Janaka Ruwanpura, Mala Chandrakanthi, Charles Lendzion 
 

DEVELOPMENT OF A FUZZY TECHNIQUE TO DETERMINE THE METHANE GENERATION RATE 
CONSTANT FOR WASTES IN SANITARY LANDFILLS .....................................................................................................................466

G. Achari, A. Garg 
 

A FRAMEWORK FOR A FUZZY RULE-BASED MODEL TO PREDICT CONTAMINANT TRANSPORT IN 
GROUNDWATER .........................................................................................................................................................................................474

G. Achari, M. Senevirathna, T. Jack, T. J. Ross 
 

PREDICTING CLOG DEVELOPMENT IN LEACHATE TRANSMISSION PIPES- THEORETICAL 
CONSIDERATIONS......................................................................................................................................................................................484

J. Vangulck, S. Lozecznik 
 

APPLYING THE ANALYTICAL HIERARCHY PROCESS TO PRIORITIZE LANDFILL DESIGN AND 
OPERATION PARAMETERS.....................................................................................................................................................................493

K. Ohman, P. Hettiaratchi, J. Ruwanpura, J. Balakrishnan, G. Achari 
 

APPLICATION OF METHANE OXIDATIVE LANDFILL BIOCOVERS IN COLD LANDFILLS................................................504
D. Pokhrel, J. P. A. Hettiaratchi 

 

USE OF ROLLED EROSION CONTROL PRODUCTS..........................................................................................................................513
C. Park 

 

COMPARISON OF STANDARD PROCTOR AND LINE OF OPTIMUMS METHODS FOR QUALITY 
CONTROL DURING CONSTRUCTION OF SEVERAL EARTHEN LINERS IN SASKATCHEWAN..........................................514

T. A. Fonstad, S. K. Vanapalli 
 

COMPRESSIBILITY AND PERMEABILITY BEHAVIOUR OF SHREDDED TIRE CHIPS IN AGGRESSIVE 
PH ENVIRONMENTS ..................................................................................................................................................................................515

M. A. Warith, E. Evgin, A. Benson, S. Rao 
 

EFFECT OF AERATION ON FRESH AND AGED MUNICIPAL SOLID WASTE IN A SIMULATED 
LANDFILL BIOREACTOR .........................................................................................................................................................................524

Mostafa A. Warith, Graham J. Takata 
 

MUNICIPAL SOLID WASTE LANDFILL SCENARIOS - AN OVERVIEW ......................................................................................533
C. Felske 

 

THE COST OF DEFERRED MAINTENANCE ........................................................................................................................................542
C. A. Kennedy, B. J. Adams 

 

WINDROW COMPOSTING OF MUNICIPAL BIOSOLIDS: EFFECT OF BULKING AGENT PARTICLE SIZE 
ON OPERATING TEMPERATURE ..........................................................................................................................................................548

A. Raichura, D. McCartney 
 

THE CIVIL INFRASTRUCTURE SYSTEMS (CIS) TECHNOLOGY ROAD MAP - ONE YEAR LATER ...................................557
G. Félio 

 

ENHANCED DEGRADATION OF SOLID WASTES THROUGH BIOREACTOR ENGINEERING.............................................558
E. McBean, E. Del Rosso, F. Rovers 

 
5TH STRUCTURAL SPECIALTY CONFERENCE OF THE CANADIAN SOCIETY FOR CIVIL ENGINEERING
 
BEHAVIOR OF TYPICAL REINFORCED CONCRETE BUILDINGS UNDER EARTHQUAKE FORCES ................................559

H. Basha, M. Itani, A. Masri,, Y. Timsah 
 

SOFT-STORY IN BUILDINGS SUBJECTED TO EARTHQUAKE EXCITATIONS ........................................................................569
H. Basha 

 

CAPACITY OF CONNECTIONS WITH MULTI-ORIENTATION FILLET WELDS ......................................................................579
L. J. Callele, G. Y. Grondin, R. G. Driver 

 

CASE STUDIES OF CAMBER CALCULATIONS FOR STEEL PLATE GIRDER BRIDGES........................................................589
V. Latendresse 

 

DESIGN OF SHAIKH ZAYED BRIDGE OVER THE MAQTA CHANNEL IN ABU DHABI ..........................................................596
Parviz Djahani , John Dawson 

 

A REVIEW OF INSPECTION METHODS FOR POST-TENSIONED CONCRETE BUILDINGS .................................................606
Shulian Li, Colin Macdougall 

 

STRENGTHENING DAPPED TIMBER STRINGERS USING GFRP BARS ......................................................................................616
K. Amy, D. Svecova 

 

QUANTITATIVE DETERMINATION OF THE EFFECT OF TEMPERATURE AND MOISTURE ON THE 
RATE OF CARBONATION IN CONCRETE ...........................................................................................................................................617

O. Burkan Isgor, A. Ghani Razaqpur 
 



CM FACTOR FOR COMPOSITE COLUMNS SUBJECTED TO BENDING ABOUT THE MAJOR AXIS OF 
THE STEEL CORE .......................................................................................................................................................................................625

Timo K. Tikka, S. Ali Mirza 
 

EXAMINATION OF EI FOR SLENDER REINFORCED CONCRETE COLUMNS .........................................................................635
Timo K. Tikka, S. Ali Mirza 

 

DEVELOPMENT OF LIGHTWEIGHT GIRDERS MADE OF SANDWICH ELEMENTS ..............................................................644
U. Peil, D. Ruff 

 

FAILURE BEHAVIOUR OF SINGLE DOWEL CONNECTIONS IN ENGINEERED WOOD PRODUCTS.................................654
M. Snow, A. Asiz, I. Smith 

 

LANGEVIN BRIDGE - SHEAR STRENGTHENING USING CFRP SHEETS ...................................................................................663
R. E. Loov, G. Tadros, J. A. Kroman 

 

REPAIR AND RESTORATION OF EXISTING REINFORCED CONCRETE BEAM USING FERROCEMENT .......................673
S. Z. Bosunia, Arman U. Ahmed, S. Ferdous 

 

EFFECT OF MASONRY INFILL FOR REDUCING THE SWAY OF RC FRAME USING FINITE ELEMENT 
MODELING....................................................................................................................................................................................................682

K. M. Amanat, Arman U. Ahmed, A. Al-Muyeed, R. Afrin 
 

TENSION STIFFENING MODELS FOR ANALYSIS OF CONCRETE STRUCTURES WITH STEEL AND FRP 
REINFORCEMENT ......................................................................................................................................................................................691

A. Scanlon, J. C. Lee, P. H. Bischoff 
 

COMPRESSIVE STRENGTH OF STRESS-RELIEVED STEEL SOLID ROUNDS...........................................................................699
K. Sennah, M. Saliba, J. Wahba 

 

A REVIEW OF THE BENDING OF SEVEN-WIRE PRESTRESSING STRANDS UNDER TENSION ..........................................708
Andreas Georghiou, Colin Macdougall 

 

SERVICE PERFORMANCE PREDICTION OF AN RC BEAM IN CHLRORIDE LADEN ENVIRONEMENT ..........................717
M. Boulfiza, N. Banthia, A. Kumar 

 
VOLUME 2 

 
PREDICTING THE EFFECT OF SURFACE TREATMENT ON THE LONG-TERM PERFORMANCE OF A 
REINFORCED CONCRETE STRUCTURE .............................................................................................................................................727

M. Boulfiza, S. Munshi 
 

OPTIMAL STRUCTURAL DESIGN BY ANT COLONY OPTIMISATION .......................................................................................737
J. A. Bland 

 

THE USE OF NONDESTRUCTIVE TEST METHODS IN CONCRETE MATERIALS FOR EVALUATION 
AND MONITORING OF INFRASTRUCTURE .......................................................................................................................................747

C. C. Ferraro, A. J. Boyd, F. T. Najafi 
 

VIBRATION-BASED DAMAGE DETECTION ON A PRESTRRESSED CONCRETE GIRDER ...................................................757
Z. Zhou, L. Wegner, B. Sparling 

 

EXPERIMENTAL EVALUATION OF LOAD DISTRIBUTION IN STEEL-FREE BRIDGE DECKS ...........................................767
C. Yang, V. Limaye, J. Newhook 

 

STRUCTURAL CONTROL BY USING A NEW ADAPTIVE PASSIVE SYSTEM ............................................................................777
H. Saeed Monir, M. Eslamizadeh 

 

ASSESSMENT OF FIRE RESISTANCE OF COATED CONCRETE COLUMNS .............................................................................778
Mohamed N. Abou-Zeid, Mohamed M. Abdel-Razik, Ezzat H. Fahmy, Engy S. Serag 

 

EXPERIMENTAL EVALUATION OF SHEAR CONNECTIONS FOR CONCRETE BEAMS WITH FRP WEBS......................787
G. Jamieson, J. Qu, J. Newhook, G. Tadros 

 

EVALUATION OF VIBRATION CHARACTERISTICS FOR A ONE-WAY JOIST FLOOR SYSTEM........................................797
C. Kenny, G. J. Poitras, N. Turkkan 

 

LIMIT OF TOP REINFORCEMENT LENGTH FOR THE DOUBLE-INTENSITY HILLERBORG’S CORNER-
SUPPORTED ELEMENT.............................................................................................................................................................................807

J. Hassan, T. Brown, G. Jergeas 
 

APPLICATION OF ARTIFICIAL NEURAL NETWORKS IN SHEAR ANALYSIS OF COMPOSITE 
MULTIPLE BOX-GIRDER BRIDGES ......................................................................................................................................................817

W. Hassan, K. Sennah, K. Raahemifar 
 

DIRECT MEASUREMENT OF INTERNAL LOADS IN WOOD TRUSSES .......................................................................................827
J. Nocent, F. M. Bartlett 

 

COMPUTER SIMULATION OF BALANCED CANTILEVER CONSTUCTION OF CONCRETE BOX 
GIRDER BRIDGES .......................................................................................................................................................................................837

S. Hedjazi, A. Rahai, K. Sennah 
 

3D ANALYSIS OF FRP STRENGTHENED REINFORCED CONCRETE STRUCTURES..............................................................847
Xuefeng Zhang, Mark F. Green, Brian B. Hope 

 

NONLINEAR ANALYSIS OF REINFORCED CONCRETE BEAMS WITH EXTERNALLY BONDED AND 
UN-BONDED STRENGTHENING METHODS........................................................................................................................................856

Yail J. Kim, R. Gordon Wight, Mark F. Green 
 

FIRST NATIONS UNIVERSITY OF SASKATCHEWAN ......................................................................................................................864
T. W. Knoll 

 

NUMERICAL SIMULATION OF THE BEHAVIOUR OF PARTIALLY ENCASED COMPOSITE COLUMNS ........................865
M. Begum, A. E. Elwi, R. G. Driver 

 



BRIDGE FAILURE ROOT CAUSE ANALYSIS ......................................................................................................................................875
M. Battikha 

 

DESIGN CODE COMPARISON OF CONCRETE-FILLED CIRCULAR STEEL TUBES ...............................................................885
Sumei Zhang, Xinbo. Ma 

 

EXPERIMENTAL INVESTIGATION OF BLOCK SHEAR OF COPED BEAMS WITH WELDED CLIP 
ANGLES CONNECTION .............................................................................................................................................................................886

John Y. C. Zhong, Michael C. H. Yam, Angus C. C. Lam, V. P. Iu 
 

THE FIRST USE OF UHPC (DUCTAL®) TECHNOLOGY FOR AN INNOVATIVE LRT STATION CANOPY - 
SHAWNESSY, CALGARY, AB. ..................................................................................................................................................................897

V. H. Perry, D. Zakariasen 
 

CONSTITUTIVE PROPERTIES OF WELD METAL AND HEAT-AFFECTED ZONE AT A BUTT WELD ...............................907
Z. Naqvi, H. Khoo 

 

INTRODUCTION OF THE TRUE BEHAVIOUR OF CONNECTIONS IN STRUCTURAL STEEL ANALYSES .......................917
M. Dumas, D. Beaulieu, A. Picard 

 

USE OF VOLCANIC DEBRIS AND INDUSTRIAL WASTES IN THE DEVELOPMENT OF SELF-
CONSOLIDATING CONCRETE FOR SUSTAINABLE CONSTRUCTION.......................................................................................927

K. M. A. Hossain, M. Lachemi 
 

BOND CHARACTERISTICS OF SELF-CONSOLIDATING CONCRETE WITH VISCOSITY MODIFYING 
ADMIXTURES AND SUPPLEMENTARY CEMENTING MATERIALS ............................................................................................937

K. M. A. Hossain, M. Lachemi 
 

INVESTIGATIONS ON BEAMS WITH MECHANICALLY BONDED STEEL PLATE ..................................................................947
S. A. Kashif, K. M. A. Hossain, M. Lachemi 

 

MONITORING THE ENVIRONMENTAL LOAD PATHS IN WOODEN LIGHT-FRAME CONSTRUCTIONS ........................957
G. Doudak, G. McClure, M Mohammad, I. Smith, T. Stathopoulos 

 

VALIDATION OF A NUMERICAL MODEL FOR SEISMIC ANALYSIS OF A TELECOMMUNICATION 
TOWER MOUNTED ON A BUILDING ROOFTOP IN TAIWAN ........................................................................................................966

Rola Assi, Sébastien Langlois, Ghyslaine McClure, C. Y. Chen, George C. Yao 
 

RATIONAL APPROACH FOR SHEAR LAG IN TENSION MEMBERS ............................................................................................975
G. Abi-Saad, D. Bauer 

 

USE OF EXTERNALLY BONDED FRP SYSTEMS FOR REHABILITATION OF BRIDGES IN WESTERN 
CANADA .........................................................................................................................................................................................................987

Robin Hutchinson, Gamil Tadros, Jadwiga Kroman, Sami Rizkalla 
 

BRIDGE TO THE FUTURE ........................................................................................................................................................................988
T. Barnard, C. A. McLean, L. Ginnever 

 

TESTING CORRODED STIFFENED STEEL PLATES FOR ULTIMATE STRENGTH .................................................................998
G. Akhras, R. Cyr 

 

EFFECT OF THE MICROSTRUCTURAL SHAPE OF AN INTERPENETRATING PHASE COMPOSITE ON 
ITS MECHANICAL PROPERTIES..........................................................................................................................................................1006

G. Del Frari, L. Wegner 
 

STRENGTH AND DUCTILITY OF SLAB-COLUMN INTERIOR CONNECTIONS STRENGTHENED WITH 
SHEAR BOLTS ............................................................................................................................................................................................1016

M. A. Polak, B. Adetifa 
 

FIELD PERFORMANCE MONITORING AND EVALUATION OF CONCRETE REPAIR SYSTEMS ON A 
HIGHWAY BRIDGE...................................................................................................................................................................................1025

D. Cusson, T. Hoogeveen, S. Qian 
 

A PROPOSED EQUATION FOR DEVELOPMENT/SPLICE LENGTH OF REINFORCING BARS...........................................1035
M. R. Esfahani, M. R. Kianoush 

 

WEIGHING TRUCK WHEEL LOADS THROUGH STEEL STRAPS OF EXTERNALLY-CONFINED DECK 
SLABS............................................................................................................................................................................................................1043

B. Bakht, L. Jaeger, A. A. Mufti, A. Bagchi, G. Tadros 
 

AN ANALYTICAL DESIGN METHOD TO ACCOUNT FOR ARCHING IN BRIDGE DECK SLABS .......................................1045
A. H. Memon, A. A. Mufti, G. Tadros, B. Bakht 

 

DESIGN OF BRIDGE DECK SLABS FOR TRANSVERSE NEGATIVE MOMENTS DUE TO LOADS ON 
OVERHANG.................................................................................................................................................................................................1046

B. Bakht, G. Tadros, A. A. Mufti 
 

A NEW LOOK AT PUNCHING SHEAR EQUATIONS ........................................................................................................................1047
A. A. Hussein, L. M. Lye, H. M. Marzouk 

 

AN EXPERIMENTAL INVESTIGATION OF THE DYNAMIC CHARACTERISTICS OF LOW RISE STEEL 
STRUCTURES .............................................................................................................................................................................................1048

C-P. Lamarche, J. Proulx, P. Paultre 
 

AIR BARRIER TESTING AND VERIFICATION USING SMOKE FLOW TESTING AND INFRARED 
THERMOGRAPHY IN THE CANADIAN ARCTIC: A CASE STUDY..............................................................................................1058

Richard Ogle, Bill Wyness 
 

DEVELOPMENT OF FERROCEMENT PANELS FOR FLOOR AND WALL CONSTRUCTION ..............................................1071
Ezzat H. Fahmy, Yousry B. Shaheen, Mohamed N. Abou Zeid 

 

DETERMINATION OF RESIDUAL STRESSES IN NON-STRESS-RELIEVED STEEL SOLID ROUND BARS 
USING X-RAY DIFFRACTION ................................................................................................................................................................1081

G. Roy, K. Sennah 
 

BEHAVIOUR OF BRIDGE DECK SLABS REINFORCED WITH GLASS FRP COMPOSITE BARS ........................................1088
Sherif E. El-Gamal, Ehab F. El-Salakawy, Brahim Benmokrane 

 



EVALUATION OF CONCRETE SHEAR STRENGTH FOR BEAMS REINFORCED WITH FRP BARS ..................................1098
A. El-Sayed, E. El-Salakawy, B. Benmokrane 

 

INFLUENCE OF DESIGN DECISIONS ON CONCRETE BRIDGE DECK DETERIORATION ..................................................1108
M. Spratlin 

 

PUSH-OUT TEST OF CHANNEL SHEAR CONNECTORS: PHASE TWO .....................................................................................1118
A. Pashan, M. U. Hosain 

 

FATIGUE BEHAVIOUR OF CONCRETE BRIDGE DECK SLABS REINFORCED WITH FRP AND STEEL 
STRAPS .........................................................................................................................................................................................................1128

A. H. Memon, A. A. Mufti 
 

GFRP RETROFIT OF THE RING-BEAM OF THE GENTILLY-I NUCLEAR REACTOR CONTAINMENT 
STRUCTURE................................................................................................................................................................................................1138

M. Demers, K. W. Neale, S. H. Rizkalla, G. Tadros 
 

IMPROVING BRACED AND RIGID FRAME CONNECTION DESIGN ON FAST-TRACK PROJECTS 
THROUGH BETTER COMMUNICATION............................................................................................................................................1139

Jean-François Blouin, Marc Robitaille 
 

PREDICTING TIME-DEPENDENT DEFORMATIONS OF PRESTRESSED ELEMENTS: A CASE STUDY ..........................1140
M. W. Paulsen, S. D. B. Alexander, D. M. Rogowsky 

 

MULTIPLE BOLTED CONNECTIONS IN PULTRUDED FRP COMPONENTS ...........................................................................1150
M. A. Erki, C. R. Shyu, R. G. Wight 

 

SHEAR AND PEELING STRESSES AT THE INTERFACE OF FLEXURE - STRENGTHENED RC BEAMS BY 
PLATE BONDING.......................................................................................................................................................................................1151

Munawar A. Hussain 
 

FINITE ELEMENT ANALYSIS OF REINFORCED CONCRETE COLUMNS ...............................................................................1161
S. A. Mirza, E. A. Lacroix 

 

COMPARISONS OF STRENGTH DESIGN METHODS FOR CONCRETE COLUMNS REINFORCED WITH 
STRUCTURAL STEEL CORE ..................................................................................................................................................................1170

S. A. Mirza, E. A. Lacroix 
 

LOAD RESPONSE OF COMPOSITE DECKS WITH PRECAST PRESTRESSED FOLDED CORRUGATED 
PANELS ........................................................................................................................................................................................................1179

M. Sayed ,  A. El-Sayed ,  H. Bahnasawy , A. Ragab 
 

CRACKING OF CONCRETE COVER DUE TO TEMPERATURE IN MEMBERS REINFORCED WITH 
GLASS FRP BARS.......................................................................................................................................................................................1189

S. A. Youakim, M. M. Elbadry, M. H. Khedr 
 

NONLINEAR TORSIONAL ANALYSIS OF REINFORCED CONCRETE FRAMES ....................................................................1190
Nina Rahmanian, A. G. Razaqpur 

 

PROPOSED MODIFICATION TO THE ACI 318-02 CODE EQUATION   ON BOND STRENGTH FOR MMFX 
STEEL ...........................................................................................................................................................................................................1191

R. El-Hacha, H. Elagroudy, S. Rizkalla 
 

MMFX MICROCOMPOSITE STEEL REBARS FOR CONCRETE REINFORCEMENT .............................................................1201
R. El-Hacha, P. Yotakhong, S. Rizkalla 

 

NEW ENVIRONMENTAL APPROACH IN CONSTRUCTION..........................................................................................................1202
Mojtaba Maghrebi 

 

CANTILEVER ACTION OF FRAMES WITH UNIFORM STORY HEIGHT AND STIFFNESS AT HEIGHT..........................1207
Fardin Raufi 

 

IMPROVING SHORT SPAN PRECAST CONCRETE BRIDGE PERFORMANCE BY MAKING SIMPLE 
SPANS CONTINUOUS ...............................................................................................................................................................................1217

D. Serink 
 

ULTIMATE STRENGTH AND DUCTILITY EVALUATION OF STEEL TUBULAR COLUMNS ..............................................1218
Iraj H. P. Mamaghani 

 

ANALYSIS OF CABLE-STAYED BRIDGES USING COMPUTED SHAPE FUNCTIONS ............................................................1227
J. Kong, N. T. C. Kwok 

 

CANADIAN LIGHT SOURCE (CLS) BUILDING DESIGN .................................................................................................................1236
Nizar Dhanani, David Humphreys 

 

NUMERICAL 3D DYNAMIC ANALYSIS OF INTAKE TOWER RELATED TO DIVERSION TUNNEL 
STRUCTURE IN PARIAN STORAGE DAM ..........................................................................................................................................1237

H. Abbasi, S. Taghipoor, H. Maddah 
 

A COMPREHENSIVE EVALUATION OF A NEW SOURCE OF GRANULATED BLAST FURNACE SLAG 
FOR USE IN CONCRETE..........................................................................................................................................................................1244

N. J. Popoff, R. D. Hooton 
 

INNOVATIVE APPROACHES IN MANAGING AND REUSING KNOWLEDGE AND INFORMATION BUILT 
INTO THE REPAIR OF CONCRETE STRUCTURES .........................................................................................................................1255

Faramarz Moodi 
 

INVESTIGATION INTO STRESS RESULTANTS OF HELICOIDAL STAIR SLABS USING FINITE 
ELEMENT METHOD.................................................................................................................................................................................1267

M. Abdur Rahman Bhuiyan, Anjuman Shahriar, M. Shahria Alam, Sohrabuddin Ahmad 
 

SEISMIC PERFORMANCE OF IN-FILLED STEEL-CONCRETE COMPOSITE COLUMNS USING FIBER 
ANALYSIS METHOD.................................................................................................................................................................................1277

J. Kim, O. Park, L. Kim 
 

ANALYSIS OF CYLINDRICAL TANKS WITH CONICAL BASE ....................................................................................................1286
Nasreddin El Mezaini 

 



HELIX PEDESTRIAN BRIDGE: FABRICATION & CONSTRUCTION ..........................................................................................1294
M. Jalayer 

 

ROLLER COASTER TRACK REFURBISHMENT ..............................................................................................................................1295
M. Gedig 

 

SEISMIC RISK AND ITS MANAGEMENT IN CHITTAGONG - THE PORT CITY OF BANGLADESH..................................1296
M. Shahria Alam, Anjuman Shahriar, Md. Mizanur Rahman, M. Abdur Rahman Bhuiyan 

 

DEVELOPMENT OF A MOVING LOAD SIMULATOR: NUMERICAL ANALYSIS FOR WEIGHT 
PREDICTION FROM BRIDGE STRUCTURAL RESPONSES DATA ..............................................................................................1306

Zosmel Zuly, A. R. Khalim 
 

STRUCTURAL HEALTH MONITORING OF ATTRIDGE DRIVE OVERPASS............................................................................1307
Abu Bakkar Siddique, Bruce F. Sparling, Leon D. Wegner 

 

AN OVERVIEW OF METHODS FOR RESIDUAL STRESS MEASUREMENT IN STRUCTURAL 
ENGINEERING ...........................................................................................................................................................................................1308

G. Roy 
 

EVALUATION AND REHABILITATION OF A HERITAGE BUILDING .......................................................................................1317
R. Jeff Reichert 

 

EFFECT OF SUB-SURFACE CONSTRUCTION ON DYNAMIC RESPONSE OF STRUCTURE................................................1326
Saeed Ahmad, Tariq Mustafa Qureshi 

 

OPTIMAL FRAMING SYSTEM FOR VISCOELASTIC DAMPER ...................................................................................................1336
K. Karthick, M. Sekar 

 

EXPERIMENTAL CALCULATION OF DAMPING OF A SLENDER STRUCTURE EXCITED BY TRAFFIC 
LOAD.............................................................................................................................................................................................................1337

Saeed Ahmed, Hasan Waqas Ghauri 
 

STATE OF MATERIAL CHARACTERIZATION: STRESS, CRACK AND RETAINED AUSTENITE IN 
CANMET/MATERIALS TECHNOLOGY LABORATORY ................................................................................................................1344

G. Roy 
 

REMOTE MONITORING OF POST-TENSIONED STRUCTURES USING ACOUSTIC SENSING 
TECHNOLOGY ...........................................................................................................................................................................................1345

J. Elliott, O. Tozser 
 

INNOVATIVE HYBRID FRP-CONCRETE TRUSS BRIDGE GIRDERS .........................................................................................1346
K. Schonknecht, M. M. Elbadry, H. Abe, T. Yoshioka 

 

A STRENGTH BASED ANALYSIS OF RECOMMENDED DOSAGE RATES FOR A SPECIFIC SYNTHETIC 
STRUCTURAL FIBER USED TO REPLACE STEEL IN SLAB ON GRADE CONSTRUCTION ................................................1347

Alex Rieder, Ray Malacrea 
 

PRACTICAL APPLICATIONS OF ACOUSTIC MONITORING .......................................................................................................1348
J. Kenyon, A. Askar 

 
5TH TRANSPORTATION SPECIALTY CONFERENCE OF THE CANADIAN SOCIETY FOR CIVIL 
ENGINEERING 
 
EFFECT OF BITUMEN GRADE AND SOURCE ON THE PROPERTIES OF FOAMED BITUMEN 
STABILISED MIXTURES .........................................................................................................................................................................1349

P. Sudhana, M. Saleh 
 

MICRO-SURFACING ON SASKATCHEWAN GRANULAR HIGHWAYS .....................................................................................1350
J. Safronetz, D. Smith 

 

WATERFRONT DEVELOPMENT: PORTS VERSUS MUNICIPALITIES ......................................................................................1357
M. C. Ircha 

 

CANADIAN PORTS: CORPORATISATION AND PRIVATISATION ..............................................................................................1367
M. C. Ircha 

 

CONDITION DATA OR TREATMENTS FIRST?  - BACK TO BASICS FOR ONE CITY ............................................................1376
L. Higgins, J-M Gustafson 

 

FROM TABULAR TO SPATIAL - HOW HANDHELD COMPUTERS IMPROVED ROAD RATING........................................1386
L. Higgins 

 

SOME METHODOLOGY ISSUES IN THE EVALUATION OF ITS DEPLOYMENT ON THE TRANSCANADA 
HIGHWAY THROUGH REGINA ............................................................................................................................................................1387

Guoxin Liu, Satish Sharma, Zhaobin Liu 
 

EVALUATION OF INTERLAYER BONDING IN HOT MIX ASPHALT PAVEMENTS ...............................................................1394
S. Gomba, Y. Mehta, J. Liddle 

 

NORTH BAY TWENTY YEARS LATER - A CASE STUDY OF PROPER DESIGN AND CONSTRUCTION OF 
INTERLOCKING CONCRETE PAVEMENT ........................................................................................................................................1404

R. J. Burak, B. R. Baker 
 

BRIDGING THE GAP BETWEEN THE U.S. LTPP CANADIAN SITES AND THE C-SHRP LTPP 
EXPERIMENT:  AN ASSESSMENT OF OVERLAY ROUGHNESS ..................................................................................................1413

J. Smith, S. Tighe 
 

STUDYING THE EFFICIENCY OF CONTINUOUS TRAFFIC COUNTING PROGRAMS..........................................................1423
Ming Zhong, Satish Sharma, Zhaobin Liu 

 



MULTIPLE-INTERVAL URBAN FREEWAY TRAFFIC FORECASTING: FACTOR APPROACHES, TIME 
SERIES ANALYSIS VERSUS GENETICALLY DESIGNED REGRESSION AND TIME DELAY NEURAL 
NETWORKS.................................................................................................................................................................................................1432

Ming Zhong, Satish Sharma, Pawan Lingras 
 

MATCHING PATTERNS FOR UPDATING MISSING VALUES OF TRAFFIC COUNTS ...........................................................1444
Ming Zhong, Satish Sharma, Pawan Lingras 

 

HEAVY TRUCK FUEL CONSUMPTION BY PRAIRIE REGION CARRIERS ..............................................................................1455
J. Malzer, M. Jacobson, A. Malbasa, J. Regehr, J. Montufar, A. Clayton, E. Fekpe 

 
VOLUME 3 

 
NORTH AMERICAN EXPERIENCE WITH CENTERLINE RUMBLE STRIPS ............................................................................1465

E . R. Russell, M. J. Rys 
 

TRANSIENT OPERATION EFFECTS TO FATIGUE LIFE OF TANK VEHICLE STRUCTURES ............................................1474
L. Xu, L. Dai 

 

SPATIAL DISTRIBUTION OF DEICING SALT IN ROADSIDE AREAS ALONG SASKATCHEWAN 
HIGHWAY #46 AFTER 10 YEARS IN SERVICE..................................................................................................................................1484

G. Liu, Y. C. Jin, P. L. Gutiw, A. Widger 
 

EVALUATION OF LEVEL OF SERVICE AT AIRPORT PASSENGER TERMINALS: MEASURES AND USES ...................1493
A. R. Correia, S. C. Wirasinghe 

 

AN IN-DEPTH EVALUATION AND ANALYSIS OF TRAFFIC AND WORK ZONES DURING HIGHWAY 
CONSTRUCTION .......................................................................................................................................................................................1503

A. Javed, F. T. Najafi 
 

NON DESTRUCTIVE STRUCTURAL EVALUATION FOR STRENGTHENING CITY OF SASKATOON 
ARTERIAL ROADS ....................................................................................................................................................................................1513

C. Berthelot, T. Gehlen, D. Drever, L. Higgins 
 

MECHANISTIC-CLIMATIC CHARACTERIZATION OF COLD IN-PLACE RECYCLING AND FULL 
DEPTH STRENGTHENING ROAD SYSTEMS .....................................................................................................................................1523

C. Berthelot, T. Gehlen, R. Gerbrandt , B. Marjerison 
 

PERFORMANCE EVALUATION OF THE CANADIAN LONG TERM PAVEMENT PERFORMANCE (C-
LTPP) PROJECT .........................................................................................................................................................................................1533

Hamid R. Soleymani, Ali Sadri Khanloo 
 

EVALUATION OF THE IMPLEMENTATION OF MODERN ROUNDABOUTS IN SMALL AND MEDIUM 
SIZED CITIES..............................................................................................................................................................................................1541

F. T. Najafi, H. S. Chaudhry 
 

UPDATING SURFACING DESIGN MANUAL FOR EXPERIENCE GAINED AND SASKATCHEWAN 
HIGHWAYS’ ORGANIZATIONAL STRUCTURE ...............................................................................................................................1554

Andrew Liu, Allan Widger, Dennis Klimochko 
 

A GENETIC ALGORITHM APPROACH FOR THE TRANSIT ROUTE NETWORK DESIGN PROBLEM .............................1562
Wei Fan, Randy B. Machemehl 

 

ANALYTICAL STUDY OF THE EFFECTS OF TIRE PRESSURE ON FLEXIBLE PAVEMENT ...............................................1572
F. Wang, R. B. Machemehl 

 

NEW TECHNOLOGIES IN TRAFFIC OPERATIONS IN THE CITY OF EDMONTON...............................................................1582
Brad Smid 

 

A CANADIAN PERSPECTIVE ON WORK ZONE SAFETY, MOBILITY AND CURRENT TECHNOLOGY ..........................1583
R. Bushman, J. Chan, C. Berthelot 

 

A NEW APPROACH TO TAXICAB DEMAND MODELLING...........................................................................................................1593
Mohammad M. Hamed 

 

ASSESSING SAFETY DURING HIGHWAY DESIGN .........................................................................................................................1598
A. Tsyganov, R. Machemehl 

 

EVALUATION OF TRAFFIC CONTROL IMPROVEMENTS SOLUTIONS FOR URBAN WORK ZONES.............................1607
A. Tsyganov, K. Liapi, R. Machemehl 

 

A PUBLIC-PRIVATE PARTNERSHIP FOR TRANSIT IN THE GREATER TORONTO AREA .................................................1617
S. Parche 

 

SIMULATING THE LONG TERM PERFORMANCE OF JOINT SEALANTS UNDER CYCLIC LOADING 
CONDITIONS ..............................................................................................................................................................................................1625

T. Worms,  A. Shalaby 
 

ETUDE DE LA STABILISATION DU SOL DE L’EVITEMENT NORD DE CHLEF (RN4) - ALGERIE -..................................1632
Belkacem Lamri 

 

EVALUATION OF GROUND PENETRATING RADAR TECHNOLOGY AND ITS APPLICATIONS IN 
PAVEMENT MANAGEMENT SYSTEMS ..............................................................................................................................................1633

Zubair Ahmed, Riaz Ahmed, Khaled Helali 
 

CONDUCTING A LIFE-CYCLE COST ANALYSIS FOR CHOOSING A PAVEMENT  TYPE ...................................................1641
M. Livneh 

 

DEVELOPING A DECISION-MAKING ASSISTING TOOL FOR NIGHTTIME CONSTRUCTION IN 
HIGHWAY PROJECTS .............................................................................................................................................................................1651

A. Al-Kaisy, K. Nassar 
 



DEVELOPING PASSENGER CAR EQU IVALENCY FACTORS FOR HEAVY VEHICLES DURING 
CONGESTION .............................................................................................................................................................................................1662

A. Al-Kaisy, Y. Jung, H. Rakha 
 

INFLUENCE OF PAVEMENT DISTRESS ON ROADWAY CAPACITY LOSS ..............................................................................1674
Johnnie Ben-Edigbe 

 

TECHNICAL ISSUES ENCOUNTERED IN THE DESIGN AND CONSTRUCTION OF EXPRESSWAYS IN 
HILLY TERRAIN IN SHANXI PROVINCE, P.R. CHINA ...................................................................................................................1682

Jinquan Yang, Zhaobin Liu, Guoxin Liu 
 

DESIGNING FLEXIBLE PAVEMENTS TO LAST 50 YEARS OR MORE.......................................................................................1690
M. Maher, V. Aurilio, L. Uzarowski 

 

INITIAL DEVELOPMENT OF AN OBJECT-ORIENTED, OPEN ARCHITECTURE, TRANSPORTATION 
SIMULATION ..............................................................................................................................................................................................1699

M. Hunter, R. Machemehl 
 

AUTOMATING THE PROCESS OF ANALYZING AND VALIDATING PAVEMENT SURFACE CONDITION 
DATA .............................................................................................................................................................................................................1709

A. Reggin, A. Shalaby 
 

DEERFOOT TRAIL EXTENSION - TWO INNOVATIONS FOR ALBERTA: TWO LANE LOOP RAMP; AND 
MAJOR FORK .............................................................................................................................................................................................1717

D. Carter,  Blair Peacock, Shane Duval 
 

EFFECTS OF LANE CONFIGURATION ON THE SATURATION FLOW RATE AT SIGNALIZED 
INTERSECTIONS .......................................................................................................................................................................................1727

Md. Mizanur Rahman, Izumi Okura, Fumihiko Nakamura 
 

PROVINCIAL RAILWAY GRADE CROSSING DATABASE DEVELOPMENT, MANAGEMENT, AND USE ........................1733
E. Zsombor, D. Fahlman 

 

COMPARISON OF CANADIAN AND UNITED STATES CHIP SEAL PRACTICES.....................................................................1742
D. Gransberg, D. James 

 

NEIGHBOURHOOD TRAFFIC REVIEWS ............................................................................................................................................1752
Richard Tebinka 

 

SARASOTA COUNTY’S BRIDGE MANAGEMENT SYSTEM - A CASE STUDY .........................................................................1761
F. T. Najafi, K. S. Chauhan 

 

A REVIEW OF THE SUSTAINABILITY OF CONCRETE PAVEMENTS .......................................................................................1769
Tim J. Smith 

 

ECONOMIC BENEFITS OF IMPLEMENTING NEW MINIMUM RADIUS GUIDELINES FOR SIMPLE 
HORIZONTAL CURVES ...........................................................................................................................................................................1770

A. O. Abd El Halim, S. M. Easa 
 

DEMONSTRATION ON USE OF COMPUTER PROGRAMS FOR PORTLAND CEMENT CONCRETE 
PAVEMENT THICKNESS DESIGN ........................................................................................................................................................1780

Tim Smith 
 

EVALUATION OF C-LTPP SECTIONS WITH THEIR SERVICE LIVES.......................................................................................1781
Hamid R. Soleymani, Ali Sadri Khanloo 

 
1ST WATER AND ENVIRONMENT SPECIALTY CONFERENCE OF THE CANADIAN SOCIETY FOR CIVIL 
ENGINEERING 
 
A NOVEL ENTROPIC-GROUPING TECHNIQUE FOR OUTLIERS DETECTION ......................................................................1791

W. W. Ng, U. S. Panu, W. C. Lennox 
 

OPTIMIZATION OF PROBABILISTIC FLOOD RISK USING CHANCE CONSTRAINED GENETIC 
ALGORITHM ..............................................................................................................................................................................................1801

W. W. Ng, U. S. Panu, W. C. Lennox 
 

EFFECT OF FOREST HARVEST ON WATER MOVEMENT PATTERNS ON BOREAL PLAIN HILLSLOPES ...................1811
I. R. Whitson, D. S. Chanasyk, E. E. Prepas 

 

MODELING FLOW AND SEDIMENT CONDITIONS NEAR WATER INTAKE ...........................................................................1812
Fayi Zhou 

 

USE OF RESPONSE SURFACE METHODOLOGY FOR EXTRACTING A MODEL FROM AN ARTIFICIAL 
NEURAL NETWORK: A CASE OF INITIAL DILUTION MODELLING ........................................................................................1822

Mukhtasor, L. M. Lye 
 

WATER QUALITY MANAGEMENT USING THE TMDL APPROACH: APPLICATION IN SOUTHERN 
KENTUCKY .................................................................................................................................................................................................1832

Amin Elshorbagy, Lindell Ormsbee 
 

STUDY ON THE SURFACE INFILTRATION RATE OF PERMEABLE PAVEMENTS ...............................................................1840
E. Z. Bean, W. F. Hunt, D. A. Bidelspach, Robert J. Burak 

 

MODELING CONTAMINANT TRANSPORT UNDERNEATH A LANDFILL- A CASE STUDY ................................................1850
D. G. Muricken, Y. C. Jin, D. Mihial 

 

A LABORATORY STUDY OF BANK PROTECTION IN STREAM BENDS USING ‘BARBS’- PHASE 1 .................................1860
Troy Matsuura, Ronald D. Townsend 

 

AN OVERVIEW ON THE LABORATORY MODELING OF THE SECONDARY LEACHATE COLLECTION 
SYSTEM OF A LANDFILL .......................................................................................................................................................................1868

K. Badv 
 



IN-SITU RAINWATER MANAGEMENT FOR IMPROVING SOIL PRODUCTIVITY IN A MICRO-
WATERSHED IN RAINFED NORTH -WESTERN SUBMONTANEOUS TRACT OF INDIA ......................................................1876

Sanjay Arora, M. S. Hadda 
 

BIO-NEUTRALIZATION OF PETROLEUM OILY SLUDGE BY FUNGAL-BACTERIAL CO-CULTURE..............................1877
M. Said, M. Elektorowicz, D. Ahmad 

 

PREDICTING SPRING RUNOFF IN THE CANADIAN PRAIRIES USING ARTIFICIAL NEURAL 
NETWORKS.................................................................................................................................................................................................1886

A. S. Jutla, A. Elshorbagy, J. A. Kells 
 

INTEGRATED STORMWATER MANAGEMENT FOR LAND-RESTRICTED LAKESIDE VILLAGES .................................1896
Joan Ng, Bruce C. Anderson, Jiri Marsalek, W. Edgar Watt, Sarah Rosolen 

 

A NEW ENVIRONMENTAL-FRIENDLY TECHNOLOGY FOR THE RECOVERY OF FUEL FROM OILY 
SLUDGE ........................................................................................................................................................................................................1905

Shiva Habibi, Maria Elektorowicz 
 

PERFORMANCE OF VARIOUS HEURISTIC METHODS IN ESTIMATION OF PARAMETERS FOR 
HYDROLOGIC MODEL CALIBRATION..............................................................................................................................................1913

Kamban Parasuraman, Amin Elshorbagy 
 

APPLICATION OF GENETIC ALGORITHM IN NON-LINEAR PROGRAMMING PROBLEMS OF WATER 
ENVIRONMENT UNDER UNCERTAINTY...........................................................................................................................................1923

X. S. Qin, G. H. Huang, G. M. Zeng 
 

DETERMINATION OF THE EFFECTIVE THERMAL CONDUCTIVITY OF GRANULAR POTASH 
FERTILIZER USING A STEEL BALL IN A TRANSIENT PROCESS ..............................................................................................1924

Hong Chen, Robert W. Besant, Richard W. Evitts 
 

ENDOCRINE DISRUPTORS AND WATER QUALITY.......................................................................................................................1932
Y. Fu, T. Viraraghavan 

 

DEVELOPMENT AND IMPLEMENTATION OF THE DRAFT LAKE DIEFENBAKER PIPING PLOVER 
CONSERVATION PLAN ............................................................................................................................................................................ N/A

Bart Oegema1,  Erin Flory, Paul Goosen 
 

IMPLEMENTATION OF THE ANALYTIC ELEMENT MODEL (WHEAM2000) FOR CAPTURE ZONE 
DELINEATION IN URMIA REGION, IRAN .........................................................................................................................................1942

K. Badv, M. Deriszadeh 
 

SUSTAINABLE WATER USE-WASTEWATER RECLAMATION FOR POSSIBLE INDUSTRIAL USE IN 
REGINA ........................................................................................................................................................................................................1950

A. Darbi, T. Viraraghavan, Y-C. Jin, S. Sankaran, P. Hart 
 

TREND ANALYSIS OF DEVILS LAKE’S LEVELS AND THE RELATED ENVIRONMENTAL 
PARAMETERS ............................................................................................................................................................................................1958

Y. H. Lim 
 

EFFECTIVE DISCHARGE CALCULATION IN THE LOWER YELLOW RIVER........................................................................1967
W. Peng, W. Shi, G. H. Huang, G. Q. Wang 

 

RUNOFF AND PHOSPHORUS EXPORT PATTERNS IN LARGE UPLAND WATERSHEDS ON THE 
WESTERN CANADIAN BOREAL PLAIN DURING FOUR YEARS FOLLOWING WILDFIRE ................................................1977

J. M. Burke, E. E. Prepas, S. Pinder 
 

NOVEL GIS-BASED DECISION-SUPPORT SYSTEM FOR WATER MANAGEMENT UNDER CLIMATE 
CHANGE: A CASE STUDY OF THE XIANGJIANG RIVER BASIN ................................................................................................1986

B. Luo, H. L. Li, G. H. Huang, Y. Y. Yin 
 

THE APPLICATION OF A RIVER ANALYSIS SYSTEM TO COMPUTE WATER SURFACE PROFILES AND 
TO DELINEATE FLOOD PRONE AREAS.............................................................................................................................................2002

M. H. Woo 
 

ESTIMATION OF PHOSPHORUS AVAILABILITY AND TRANSPORT AT THE WATERSHED SCALE 
USING AN INTEGRATED WATERSHED MODELLING SYSTEM .................................................................................................2006

A.-M. Laroche, A. N. Rousseau, R. Quilbé, C. Hébert, J.-P. Villeneuve 
 

PESTICIDE LOSS SIMULATION AND RISK ASSESSMENT IN WATERSHED SYSTEMS .......................................................2007
B. Chen, Y. F. Li, G. H. Huang, B. Y. Zhang, Y. F. Huang, I. Maqsood 

 

WATERSHED RESEARCH IN THE OIL SANDS: INTEGRATING ENGINEERING AND SCIENCE.......................................2008
C. Qualizza, S. L. Barbour, D. Chapman 

 

CHLOROPHENOLS IN WATER: HEALTH IMPACTS AND TREATMENT .................................................................................2016
T. Mathialagan, T. Viraraghavan 

 

RECONSTRUCTION OF A METABOLIC PATHWAY NETWORK FROM GENOMIC INFORMATION AND 
ITS APPLICATION TO WASTEWATER PROCESSING....................................................................................................................2028

Rudy Soantahon Sihombing, Yen-Han Lin 
 

AN AUTOMATIC APPROACH TO EXTRACT METABOLICALLY RELATED PROTEINS FOR 
METABOLIC FLUX ANALYSIS ON PSEUDOMONAS PUTIDA ......................................................................................................2035

Yupeng Zhao, Yen-Han Lin 
 

BIOTREATMENT OF A SULFATE-CONTAINING WASTE STREAM IN AN ANAEROBIC UP-FLOW 
PACKED-BED BIOREACTOR .................................................................................................................................................................2042

Vikrama Baskaran, Melawati Handojo, Mehdi Nemati 
 

PROPERTIES OF THE WIND DRIFT LAYER AND GAS TRANSFER ACROSS CLEAN AND SURFACTANT 
INFLUENCED WATER SURFACES .......................................................................................................................................................2048

Mohamed K. Elkamash, Mark R. Loewen 
 

PIV MEASUREMENTS IN SHALLOW WATER JETS........................................................................................................................2058
A.-M. Shinneeb, R. Balachandar, J. D. Bugg 

 



A STUDY OF PHOSPHORUS UPTAKE AND EVAPOTRANSPIRATION BY CATTAILS IN A 
LABORATORY-SCALE EXPERIMENT RELATED TO CONSTRUCTED TREATMENT WETLANDS..................................2068

S. Weng, G. J. Putz, J. A. Kells 
 

PRELIMINARY ASSESSMENT OF HABITAT STRUCTURES IN IRANIAN RIVERS ................................................................2078
H. Shamloo, M. Mossavi 

 

PLANNING FOR NATURAL HAZARDS ALONG THE WATERFRONT: RECENT EXPERIENCE IN THE 
CATARAQUI REGION OF SOUTHEASTERN ONTARIO .................................................................................................................2085

R. McRae, S. Watt 
 

RS AND GIS INTEGRATED SYSTEMS FOR THE GARHWAL REGION ......................................................................................2094
R. M. Bhatt, S. N. Nandi, Gopal Dutt Raturi, S. N. Nandy 

 

BEYOND DISINFECTION: CASE STUDIES OF SPECIFIC CONTAMINANT DEGRADATION USING UV 
INDUCED PHOTOCHEMICAL PROCESSES.......................................................................................................................................2099

D. W. McMartin, J. V. Headley, D. A. Friesen, K. M. Peru 
 

STREAMFLOW MODELLING IN A SMALL, FORESTED WATERSHED ON THE CANADIAN BOREAL 
PLAIN USING A MODIFIED VERSION OF THE SOIL AND WATER ASSESSMENT TOOL (SWAT)....................................2107

R. McKeown, G. Putz,  J. Arnold, I. Whitson 
 

EVAPORATION FROM WASTE-ROCK AND RESTORATION SURFACES: A COMPARATIVE ANALYSIS ......................2117
S. K. Carey, B. S. Duncan 

 

STRATEGIC IMPERATIVES TO MITIGATE THE HAZARDOUS ISSUE OF ARSENIC IN BANGLADESH.........................2127
Abdullah Al-Muyeed, Rumana Afrin, Abduz Zaher 

 

WATER SUPPLY AND QUALITY IN THE PRAIRIES: A CASE STUDY OF CONFLICTS AND 
RESOLUTIONS ...........................................................................................................................................................................................2132

Susan B. Watson, Bunny Mah 
 

MANAGING WATER IN SMALL PRAIRIE WATERSHEDS: LAND USE, RUNOFF AND DEPRESSION 
STORAGE.....................................................................................................................................................................................................2133

G. Van Der Kamp, M. Hayashi, F. M. Conly 
 

EVALUATION OF ICE THICKNESS AS A PARAMETER IN RIVER BREAK-UP FORECAST MODELLING .....................2134
C. Mahabir, C. Robichaud, F. E. Hicks, Aminah Robinson Fayek 

 

WATER RESOURCES SUFFICIENCY IN ESCWA MEMBER STATES UP TO YEAR 2050.......................................................2144
Jean-Georges Chatila 

 

HYDROLOGIC MODELING OF ATHABASCA RIVER BASIN BY METEOROLOGICAL, LAND SURFACE 
AND HYDROLOGIC MODELS, AND A PRIORI LAND SURFACE DATA ....................................................................................2153

E. Kerkhoven, T. Gan 
 

POTENTIAL ENVIRONMENTAL VULNERABILITY TO WATER FROM AGRICULTURAL PRODUCTION 
IN SASKATCHEWAN ................................................................................................................................................................................2163

Gordon W. Bell, Darrell R. Corkal 
 

ENSURING THE SAFETY OF SMALL RURAL WATER SYSTEMS ...............................................................................................2164
Darrell R. Corkal 

 

SURFACE - GROUND WATER INTERACTION IN THE PRINCE ALBERT MODEL FOREST AREA...................................2174
I. Judd-Henrey, G. Van Der Kamp, G. Melville 

 

OPTIMISATION OF DESIGN AND OPERATIONAL VARIABLES OF DYNAMIC ROUGHING FILTERS 
COUPLED TO A SUBSURFACE HORIZONTAL FLOW CONSTRUCTED WETLAND SYSTEM FOR 
DOMESTIC WASTEWATER TREATMENT IN TANZANIA ............................................................................................................2175

R. J. Kimwaga, T. S. A. Mbwette, S. E. Jørgensen 
 

RESEARCH ON THE DIGITAL SYSTEM FOR AN IRRIGATION CATCHMENT.......................................................................2176
Huang Mutao, Wang Cheng 

 

AN IN-SITU EROSION FLUME FOR MEASURING THE STABILITY OF CONTAMINATED SEDIMENT 
DEPOSITS ....................................................................................................................................................................................................2185

B. G. Krishnappan, N. Madsen, W. B. Taylor, R. P. Stephens, J. Biberhofer 
 

DOPPLER RADAR RAINFALL ESTIMATES FOR URBAN HYDROLOGY ..................................................................................2194
K. R. Snelgrove,  Z. Bodiroga 

 

Author Index 




