Canadian Society for Civil Engineering

Annual Conference
of the Canadian Society
for Civil Engineering
2007

“Where the Road Ends, Ingenuity Begins”

June 6-9, 2007
Yellowknife, Northwest Territories, Canada

Volume 1 of 2

Printed from e-media with permission by:

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

ISBN: 978-1-60423-225-7

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


http://www.proceedings.com/

DISCLAIMER

The papers herein are published in the form submitted by the authors. Minor editorial changes
have been made where obvious errors and discrepancies were detected, and to standardize
visual presentation.

The opinions expressed in the papers are solely those of the authors. Neither the Canadian
Society for Civil Engineering nor the Organizing Committee accepts responsibility for the
accuracy of the statements made by the authors. Mention of trade names or commercial products
does not constitute endorsement or recommendation for use.

Published by

The Canadian Society for Civil Engineering
4920 de Maisonneuve O., Suite 201

Montréal, Québec, Canada H3Z 1N1

Tel.: (514) 933-2634, Fax: (514) 933-3504
e-mail: info@csce.ca, web: http://www.csce.ca



Canadian Society for Civil Engineering

Annual Conference of the Canadian Society for Civil Engineering
2007

TABLE OF CONTENTS

Volume 1
Elastic Distortional Buckling Analysis of Steel I-Beams Using CUFSM ............cccccviveveee e iccvnnnen, 1
Tadeh Zirakian
Reliability of Slope Stability Analysis USing FUZzZy Set ........cccccoiiiiiiiiiiiie e 11

M. Bahador

Effect of a FRP Confinement on the Behaviour of Concrete Cylinders Damaged
by Alkali-aggregate REACTIONS ... et e e e et e e e e e e e e b e eeaaaaeas 21
H. Pelletier, P. Labossiére

Transforming a Downtown Roadway into a Green and Walkable Street ...........ccccoveeeeeeiiiinnee, 31
S.Gopalakrishnan, C.Stock

Upgradation of Steel Pipe Racks to Satisfy Latest COde.........cccvviiveieeiiiiiiiiiiiicc e 47
Fathalla Shalouf, Syed Ahmad

Yukon Aerial Tramways - Wire, Wheels and Buckets in the Canadian North.............cccccoceeeen. 57
Ken Johnson

Snare River Hydro - A HiStOry DediCatioN ........c.ueiiiiiiiiieiiiie et 65
Ken Johnson

Punching Shear Behavior of Spandrel Ledges. ...t 71
Tarek K. Hassan

Case Study for Elevated Foundation of Reciprocating COMPreSSOr ......ccccvveeeeeeeeiiiiinieeeeeeeeeans 81
Yingcai Han

Savings through Shared Risk and Time & Materials CONtractS.......ccccccovevcvvvieerieeesiicciiieiee e 91
Ashley M. Rammeloo, Tom Copeland, Kim Lewis Jr.

Wetland System for Treatment of Landfill Runoff in Igaluit, Nunavut..........cccccoceiiiiiinniennne 98
Ken Johnson, Dong Li

Engineered Improvements to Sewage Treatment System in Cambridge Bay,
I LU 0= 1 L RS PRUPPP PP 106
Ken Johnson, Michelle Yu

Guidelines for sustainable building design through natural ventilation ................ccoeccvvneen.n. 114
P. Karava, T. Stathopoulos, A.K. Athienitis

Leading Edge Innovations in Road TeChNOIOQY ......cccuiiiiiiie et 124
Ralph Haas, Susan Tighe, Lynne Cowe Falls

Quantifiable Performance Indicators for Managing Road ASSetsS .......cccocveeeiiiiiieiiiiiiee i 134
Ralph Haas, Lynne Cowe Falls, Susan Tighe

Single-objective Versus Multi-objective Design of Drinking Water Networks: A
Discussion ADOUL ProS @nd CONS .....ooiiiiiiiiiiiiiiiiiiieeeeeeeeeee et eeeeeeeeeeeeesaassssssssssssssessssssssssssssssrarnnes 145
Y.R. Filion

Connections Between Population Density, Energy Use, and GHG Emissions in
WWALET INBIWOTKS ..ottt ettt h et st e e s bt e s b e e et e e e sh b et e sbn e e snn e e e beeesnbeeenneas 151
Y.R. Filion



A Brief History of Beam-ColUumN DESIQN ....uuiiiieiiiiciiiiie e sese e e e s s ssiieee e e e e e e s s snnvanee e e e e e s nnnnes
|.J. MacPhedran, G.Y. Grondin

Displacement Based Design of a Building with Multiple Reinforced Concrete
Y A L=T= YT UL KRR RRRRRRPPPPIRt
Jag Humar, Amr Eldorsley

Development and Performance Study of an Apparatus for Imparting Lateral
Cyclic Load on Model Pile FOUNTAION ....cooiiiiiiiiiiie ettt e e e e
Sudip Basack

Mitigating Risk to Renew Infrastructure - Municipal Bridge Replacement in
(] 9] = T o T
Paul Proctor, Glenn Schwendinger

Laboratory Characterization of Hot-Pour Joint Sealant Performance in Cold
(O 1] 2 1= 1 1= RO UPOPPPPPIRE
Haithem Soliman, Ahmed Shalaby

Evaluation of Dynamic Properties of Cement-Admixed Clay Using Neural Network
and Dynamic TriaXial TeSt RESUILS ........uuiiiiiieii e
M. Bahador

LEED from a Whole Life COSt PEIrSPECLIVE ....uuuiiiie ittt srrae e e
M.H. Issa, J.H. Rankin, A.J. Christian

Considerations for Choosing HOT Lane Delineation TEChNIQUES..........cccovcvvveveeeeeeiiiciiieeeenn,
lan Hlavacek, Mike Vitek, Joseph Carrizales, Randy Machemehl

Reaching Saskatchewan’s North Permanent Access Road to Cameco’s Cigar
=N o o [T ot S PO P T OU PPN
Patrick Lalach

Effect of the shear loading direction on shear behavior of rock and finding new
empirical method for determining JRC by fractal dimension ..........cccccciiiiiiii e
Ali Khosravi, Mohammad Hussein Sadaghiani, Mojtaba Askari, Mohammad Khosravi

Pavement Texture Classification Using Two Dimensional Fourier Transform of
IMmage-Based RECOVEIEA SUIMACE .....uiiiii i e e e e e e e e e s e e eeeeeee s
Amin El Gendy, Ahmed Shalaby

Comparative Analysis of US and Canadian Transit Ridership Response to Rising
LT L B o T o USSP
Ashley R. Haire, Randy B. Machemehl

Comportement des barrages en enrochement avec masque amont en béton de
ciment reposant sur des dépotS A€ MOTAINE .......ueiiiiiiiiiie i e saaeee s
Michel Massiéra, Janelle Vautour et Anna Szostak-Chrzanowski

Vertical Stresses from Grounded Ice Ridges, Rubble and Pads in the Beaufort

P.D. Barrette, A. Barker, G.W. Timco

Infrastructure Management and the use of Public Private Partnerships .........cccccoccvvvvvveeennnnns
S. Parche

Role of Simulation in Assessing Intelligent Technology for Sustainable Mobility:
Example of Toll Routes and TOIl LANES .....ccooiiiiiiiiiiieiiee e
Thomas Gryz, Jennifer Armstrong, Ata Khan

Simulation Approach to Define Sustainable Balance Between Automobile Traffic
and Bus Rapid Transit (BRT) in Urban CorridOrS .....cccoiiciiiiieiie et sinvneee s
A. Jabbar Siddique, Ata Khan



Role of Simulation Methodology for Defining Sustainable Automobile Traffic
Level: A Case Study of a Major Arterial in Ottawa (Canada) .......cccccceeevveiviieeieee s e 335
Ahmad Puri, Ata Khan

Empirical Formula for Critical Penetration Ratio of Semi-closure Cut-off Wall in
Multi-structure Levee FOUNAALION ........ooiiiiiiiiiiiiiiiiiieieeeeeee et eeee e ee e ee e eeeeaseeeesessssssesssssessssssrarnnes 345
Luo Yulong, Peng Hua, Liu Zhenyu

The Body of Knowledge of Procurement Project Management for Construction
[ 0= To £ USSR 355
J.B. Yang

Evaluating Liquefaction Potential in an Embankment Dam Foundation Using
Shear Wave VeloCity MEaSUINBMENTS.......ccii e s et e e e s s s e e e e e e s s e ee e e e e e s nnanaaneeeeeees 362
F. Vahedi Fard

Studying the Change of Displacement for Damaged Cantilever Beam on Dead
I T-To [P POUPPPPRPPPPPPRE 370
Wang Ying, Zhao Renda

Visualizing Drilled Shaft Shape Constructed With Slurry Using Sonar Caliper
RI=To] a1 g Te] (o] o )Y TP PUPTPRRRO 378
Denton A. Kort, Jack A. Hayes, John S. Hayes

The Economic Evaluation of Building-integrated Photovoltaic Systems.........ccccccceeeeeviinnnee, 390
Kun-Jung Hsu, Chi-ming Lai, Che-ming Chiang

Nonlinear Dynamic Behavior of RC Cooling Towers in Earthquake Excitations..................... 398
S. Sabouri-Ghomi, B. Saadati

Estimation of Pesticide Loss to Lake St. Clair from Agricultural Lands.........cccooecveeiviiieeennen 407
B. Chen

The Use of Thickening for Sustainable Management of Mine Tailings ..........ococvviieieiiiiiiiinnnee. 418

C. N. Mulligan, H. Mitri, M. Fukue

Impacts of Mackenzie Gas Project on Water Supply Systems of Northern
Communities — Fort SIMPS0on as @ Case StUAY ......cooociiiiiiiiie e 426
M. Mathrani, K. Johnson

Impacts of Mackenzie Gas Project on Landfill Facilities of Northern Communities
— FOrt SIMpPsoN @S @ CaSE StUAY ...uuuuiiiiiiiii i e s e e e s s s e e e e e e s annnrrnereeeees 435
M. Mathrani, K. Johnson

Critical Evaluation of the CSA-S16-01 Equivalent Moment Factor for Laterally
0o VT o] oJo] gu=Te I 2 T=T: Ty o 1T PP ERTT TP 445
Robert G. Driver, Edgar Wong

Effect of Seat Belt Laws and Other Factors in Increasing Seat Belt Usage Rates .................. 455
Sunanda Dissanayake, Adhishek Parik

Safety of Rural Two-Lane ROAAS iN KANSAS .......ccciiiiiiiiiiiiiiiic ettt e e e sanrae e e e e 463
Sunanda Dissanayake, Indike Ratnayake

Base Isolation of Small Low-Rise Buildings Using Fiber Reinforced Elastomeric

27T T oo L OO PP TPPPPN 473
Hamid Toopchi-Nezhad, Michael J. Tait, Robert G. Drysdale
Modelling of Weld Metal and Heat-Affected Zone ... 484

Z. Naqvi, H. Khoo

Analysis of Impact Resistance of Reactive Powder Concrete (RPC) Using
UILFASONIC WAVES ...ttt ettt sttt ekttt et e et ekt e et et e sk s e e sa b e e e sb b e e e b e e e abn e e snneeennreesnnes 494
A.R. Bagheri, H. Zanghane



Energy Absorption of Reactive Powder Concrete (RPC) in Static and Impact
[0 - To 11 o 1SR 503
A.R. Bagheri, H. Zanghane

Effect of Elevated Temperature on Physico-Mechanical Properties of Metakaolin
ST =T aTo =To I @d=T o L=t o | 1Y/ [ o - PPN 511
M. S. Morsy, A. M. Rashad, H. A. EI-Nouhy

Effect of Chemical Admixtures on the Behaviour of RC Loaded Columns at
EleVated TeMPEIATUIE. ... .uuiiiii e e e ittt e e e e e e e e e e e e e e e e e e e e s st et e e e e e e e s s aaastbeeeeaeeessasnnranneeeenns 521
M. M. Abdel-Razek, O. A. Hodhod, A. M. Rashad, A. M. Ragab

A LCC Model of Renewal Energy: The Cases of Water Heating System in Taiwan................. 534
Kun-Jung Hsu, Jian Syun Huang

Modeling Pressure Induced Dissociation of Hydrates in Porous Soil Media.............cccceeennnee 540
Anuruddhika G. Jayasinghe

Water Modeling as a Tool for Determining Fire Flows in the Distribution System —
A Case Study of the City of YelloWKnife, NT ... 550
M. Mathrani, B. Boon, J. Roste

Mechanical Response of Conventional and Tire Crumb Rubber Modified Asphalts .............. 558
T.L.J. Wasage, J. Stastna, L. Zanzotto

Glass Transition in Asphalt Cement: 1. Effect of Evaporation........ccccccoevvcciieeiie i 571
Pavel Kriz, Peter Michalica, Jiri Stastna, Ludo Zanzotto

Dynamic Modulus of Asphalt Concrete in Uniaxial Compression and Indirect
TENSION MOAES ...t 581
Ghareib Harran, Ahmed Shalaby

Operation and Maintenance of Northern Sewage Treatment (Lagoon) and Solid
Waste Disposal (Landfill) FACIItIES .......cc.uuuiiiiiiie e 591
M. Mathrani, K. Johnson

Impact of Chemistry and Oxidative Aging on Physical Properties of Selected
=Y o ¢ - 1 £ PP 601
Peter Michalica, Pavol Daucik, Ludo Zanzotto

Volume 2

Characterization of Hot-Mix Asphalt Concrete Containing Municipal Solid Waste
Incinerator Ash using the Dynamic Modulus (E*) TeSt ... 612
H.F. Hassan

Applying Neural Networks for the Damage Assessment and Repair of Corroded
Y (=T I RO 0] 4 [od =] (=R 621
Youssef |. Fayez, Mohamed N. Abou-Zeid, Ezzat H. Fahmy

Air Entrainment by Breaking WaVES .........uuiiiiiiiii it s e e e e e s en e e e e e e nnnnes 631
German Rojas, Mark Loewen

Analysis of Superpave Gyratory Specimens Internal StruCture .........cccccceveeeeeiiiiiiiieeee e 641
M. Reyes, L. Zanzotto

Properties Of TranSIUCENT CONCIELE .......coi it e e e e e e e e e e e e as 651
Mohamed N. Abou-Zeid, Ezzat H. Fahmy, Dina A. Abou Alia

Mathematical Modelling of MSW Biodegradation in Bioreactor Landfills Operating
UNder SalinNg ENVIFONMENT ..uuuee ettt e e e et e e e e e st e st e e e e s s esasbba e eeessesnbaans 661
Salem Alkaabi, Paul J. Van Geel, Mostafa A. Warith



Intermittent Stratification in WeStern LaKe ElFi€......cooovvuuueiiiiiiiieeeee et eeeaans 671
M.R. Loewen, J.D. Ackerman

Variability of Dynamic Modulus of Asphalt Concrete Measured in Uniaxial
Compression and INAITECT TENSION ......iii it e e sbre e e 681
Ghareib Harran, Ahmed Shalaby

Driving Simulation for Transportation and Traffic Engineering Studies ............coccciieeiiiennnn. 690
Jacqueline Jenkins

Stability and Vibration Analysis of COmposSite PIAtes .......ccccccceviiiiiiiiiii e 698
G. Akhras, W. Li

Utilisation du logiciel FLDWAYV pour simuler les ruptures éventuelles de barrages
dotés de vannes fusibles a la suite de la rupture d'un barrage situé en amont ...................... 706
Tew-Fik Mahdi

Construction and Demolition Waste Management Tools and Practices in
CONSIIUCLION PrOJECES: REVIEW ....eiiiiiiiiiii ittt et e e bb e e e s nabeeee e e 715
B.A.D.S Wimalasena, Janaka Y. Ruwanpura, J.P.A. Hettiaratchi

Délimitation d’un bassin versant a I'aide d’'un modéle numérique de terrain............ccceeenee. 721
F. Lavigne et A.-M. Laroche

Water Modeling as a Tool for Designing a Water Booster Pump Station — A Case
Study of the City of YEllOWKNITE, NT ..o e e e 730
B.Boon, M.Mathrani

Investigation on Interaction between Concrete Arch Dams and Layered Rock
Foundation during the EarthQUEaKE ...........eoii i 737
A.R.Sadat Barikani, M.Hashemiravan

Evaluation of Fluvial Effects on Tidal Characteristics of Tidal Rivers by Artificial

Neural NEetWOTK METNOA .......iei et e e et e e e e e s e e e st e e s et e e eebaesssaanseeeren 747
H. Shamloo, F. Yazdandoost, A. Adib
White Pass and Yukon Railway: Wits, Grit ANd GUES ........cccciiieeii e 756

Ken Johnson

Evaluation of Diversion Strategies in the Context of Advanced Traffic

Management Systems (ATMS) for an Urban Traffic Corridor with Heterogeneous

LI L L SRR 763
Durga Rani Korlapati

Combined Use of Dimensional Analysis and Statistical Design of Experiment
Methodologies for Experiments Involving a Large Number of Variables ............cccoois 774
M. Islam, L. M. Lye

Tests of Composite Steel-Concrete Beams Under Combined Bending and Torsion.............. 784
Hu Shaowei, Qiao Yanmin, Nie Jianguo

Innovative Precast Deck Panels and Feild Cast UHPC Joints for Bridge
Superstructures - CN Overhead Bridge at Rainy Lake, Ontario.......cccccccevvvvcevvieeeeeecvesciiiieeeenn 794
V. Perry, P. Scalzo, Gary Weiss

Neurofuzzy Prediction Model for Aseismic Ability of BuildingsS ......cccocceveiiiiiiiiieiee e 802
Jieh-Haur Chen, Li-Ren Yang, W. H. Chen

Numerical Modelling of Pultruded GFRP Hollow Tubes Strengthened with Anchor
T PRSPPI 811
E. C. (Emeka) Oguejiofor, Putu Deskarta, T. S. (lyalla) Koko

Developing Advanced Construction Quality Controlling and Management System
QLYo IR U 1 = Tod o Yo Lo o Y28 USRI 820
Lung-Chuang Wang, Yu-Cheng Lin, Yuan-Feng Lu, Jing-Wen Lee



Enhanceing Construction Knowledge Management in Using Knowledge
BreakdoWn StrUCTUIE IMAPS .iieei i iiiiieiie e e e e s ittt e e e e e st sttt e e e e e e e st e e e e e e e e ssnnntaneeeeeeesannnnnanneeeeeeas 830
C.-S. Chen, Yu-Cheng Lin, Y. K. Tsui

Impacts of Pavement Surface Temperature and Condition on Road Safety ..........ccccovvveeenen 841
Aly Sherif, Yasser Hassan

Pullout Strength of Post-Installed Adhesive Anchors Using Glass FRP
REINTOICING BaIS oottt e e e e e e bbb e e e e e e e e e s nb bt e e e e e e e e e snnbenneeaaaeeaan 850
Ehab A. Ahmed, Ehab El-Salakawy, Brahim Benmokrane

A Study on the Relationship between Job Stress and Job Satisfaction of
(O10Y a1y A AU ol 4 Lol g I =1 o 1 =TT = PR 860
C.F. Huang, L.R. Yang, Y.H. Ou

Comparative laboratory study of shear behaviour of granular materials stabilized
With dUSE redUCING PrOTUCTS ...eiiiiiiiiii et st e b e e e b b e e e ennees 870
P. Pierre, L. Pelletier, G. Légeére, S. Juneau, G. Doré

An Empirical Study on Engineers’ Professional Ethics Education Experience and

ELNICAl BERAVIOIS .ottt e e e et e e e e e e s s bbb e e e e e e e e e snnbereeeaaaaeean 879
C.F. Huang

Création d'une piece de théatre pour intéresser les éléves du secondaire et plus

particulierement les filles aux SCIENCES € AU GENIE ......uveiieeeiiiiiiiiiiie e 889
A.-M. Laroche et J. d’A. Gaudet

Pullout Tests of Near Surface Mounted (NSM) CFRP Bars ......ccccccceeeiiiiiiiiiieie e cciviieeee e e 896

S. M. Soliman, E. El-Salakawy, B. Benmokrane

Determination of Creep Effects on Prestressed Concrete Bridges, Using ABAQUS
Yo 1 10TV | =TRSO PPOPPPPPRt 907
S. Hedjazi, K. Sennah, A. Rahai

Field Experimental Design to Quantify Structural Performance of Interlocking
Concrete Paver (ICP) CrosSSWalk DESIGNS ......uuiiiiiieeiiiiiiiiiieee e st s e e e e e enanaree e e e e 918
Susan Tighe, Sudip Adhikari, Robert Burak

An Infrastructure Condition ASSESSMENT MOUE! .....c.oiiveviiiiiiiiiiieeee e e eeaees 927
N. Semaan, T. Zayed

Nitrification in Cold Climate — Impact of Sudden Temperature Change in a Wet
WeEAtNEr EVENT ... 934
J. Hwang, J.A. Oleszkiewicz

Strengthening of 230KV Wood Transmission Structures with Glass Fibre
Reinforced Polymer (GFRP) WEAPS...ccoi ittt e et et e e e e s e enbanaeeaaaaeeas 940
A. Shahi, J.S. West, M.D. Pandey

Study of Vehicular Interactions in Heterogeneous TraffiC ........ccccvveiie e, 950
V. Thamizh Arasan, K. Krishnamurthy

Study on photocatalytic degradation of gaseous 1,2-dichloroethane using
Pd/TiO2 and VITiO2 prepared by a sol-gel Method ........coveeiiiiiiiiiiie e 960
Wen-Chi Hung, Yu-Chun Chen, Hsin Chu, Tzu-Hsing Ko

Durability Of Gre@n CONCIELE ......oiiiiiiii et e e s sb e e e enens 970
A. Abbas, G. Fathifazl, O. Burkan Isgor, A. Ghani Razagpur, B.Fournier, S. Foo

Use of Limestone’s Filler to Improve the Quality of Algerian Concretes and
CEMENT PAST ...t e e e e s e e e e e e e e s e e e e e e 977
Z. Guemmadi

The Behaviour of Geopolymer Paste and Concrete at Elevated Temperatures.............cc........ 987
B. Toumi



The Study of Road and Tire Noise Emission From Asphalt Rubber Concrete

Pavement in SASKAtCREWEAN ........cooiiiiiii e st 993
Punnamee Sachakamol, Liming Dai

Effect of EPB Tunnelling on Surface Settlement ... 1003
M. H .Sadaghiani, Y. Aliari

The Qikigtani General Hospital, A Case Study in Northern Construction. ...........cccccceeeeeene 1013
J. Turner

Collapse of a Pedestrian Bridge During Construction — Some Lessons Learned................. 1023
Colin H. Campbell

Modeling Effect of Free Left Turn on Speed: A Case Study of HCBS Corridor........cccceeo..... 1029

Inderjeet Kaushik

Effects of Adding (Type F) Superplasticizers on Properties of fresh and hardened
Self-CoOmMPACHNG CONCIELE ....ciiiiiiiie ettt sttt e st e e s abb e e e e snnreees 1035
Hanan Abelaziz Fahmy Elnouhy, Hazem M. Abdel Latif

Plastic and Free Shrinkages Cracking of Blended White Cement Concrete...........ccccceeeeenne 1043
A. M. Rashad, T. White, S. Ariaratnam, K. Knutson

Incorporating Design into the Curriculum: The U. of S. EXperience......ccocccccveviiiiiiveeneeeeennnns 1053
J.A. Kells, B.F. Sparling

Concrete Quality Control Information Management of Two New Brunswick Cities
through an Automated WOTrKFIOW .......ooiiiiiiiiic e e e e 1063
L. Hirtle, L. Waugh, J. Rankin

Virtual Reality Documentation of Site Status: Proof of Concept.......ccccevviiiiinii e, 1071
L.M. Waugh, G.L. Chisholm, B.A.W. Nicholson, J.H. Rankin

Effect of Confinement on the Splice Strength of CFRP Bars ........ccccccoiiiiiiiiiiiiiiiniiieeeeeeee 1081
Tarek K. Hassan

Suggestions to Improve “Manual Welding Efficiency” in terms of “Welder Tool

Time” for Developing Countries (Based On a Case Study: Iranian Petrochemical

L (oY= T o £ SRS RERR 1091
M. Mortaheb, J.Y Ruwanpura, R. Dehghan, F. Khoramshahi

Flexural Behavior of FRP Composite Pole Structures: Nonlinear Finite Element
AANBIY SIS ettt e e e bt et e e b e e s e ab e e e e e e e e e e nnes 1101
H. Mohamed, R. Masmoudi

Major Factors Influencing Construction Productivity in Industrial Congested Sites............ 1111
M. M. Mortaheb, J.Y Ruwanpura, R. Dehghan, F. Khoramshahi

Construction and Demolition Waste Production and Management in Developing
Countries (A Case Study: Tehran Metropolitan, Iran) ......cccccceeeiiiiiiiiieecc e, 1121
M. M. Mortaheb, A. Kavousian

A hysteretic model for cyclic stress-strain response of Concrete Confined by
I H=T= B UL o1 TP UUPPPTRRN 1131
Iraj H.P. Mamaghani

A Model for Simulating Asphalt Plant Operations..........coooviiieiiiiieiiiee e 1141
A. Ziadzfuly, Xueying Tian, Y. Mohamed

Application of Simulation for Optimal Selection of Tunnelling Technique for
SaNItary SEWEr: A CASE STUAY ..eeeiiiiiiiiiiiiiiii ettt e e e e e e s e et e e e e e e e s e bnbaeeeeaaeeeaaaanes 1152
Vishal Sharma, Mohamed Al-Hussein, Yasser Mohamed

Application of Electrokinetics to Metal Removal from Biosolids in Cold Climate................. 1163
M. Raihan, M. Elektorowicz, T. Ayadat, J.A. Oleszkiewicz



Some Observations of Jet Flow in Stepped ChUte.......cccuveiiive i 1171
Mohammed Elenany, Rene Villiger, N.Rajaratnam

Project Design Delivery during Heated Economies and Times of Shortage........ccccccceeeeeene 1183
Hans Wolf

Application of Self — Compacted High Performance Concrete for The Repair of

Concrete StrUCTUIE EIBMENTS ..ottt e e e e s et e e e e e e e e e snnbeeeeas 1195
Zaki S.I.

Interactive 3D-based Decision Support System for Municipal Infrastructure

INVESTMENT: A FramMEWOTK ..ooiiiiiiiiiiiiiiiiiiiiieie ittt eeeeeeteeeaeaeaesesesesesesssssssssssssssssssssssssssssssrererereres 1211
Vishal Sharma, Mohamed Al-Hussein, Hassan Safouhi

Author Index





