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Project OverviewProject Overview
–– CostCost

$22 Million$22 Million
–– SizeSize

59,738ft59,738ft22

–– Schedule DurationSchedule Duration
18 Months18 Months

–– Building FunctionBuilding Function
Aquatic and Recreation FacilityAquatic and Recreation Facility

–– Building SpacesBuilding Spaces
Competition Swimming Pool, Leisure Competition Swimming Pool, Leisure 
Swimming Pool, Spectator Seating, Swimming Pool, Spectator Seating, 
Locker Rooms, Fitness Room, Juice Bar, Locker Rooms, Fitness Room, Juice Bar, 
Office SpaceOffice Space
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Existing ConditionsExisting Conditions
–– Open SiteOpen Site
–– Access from North and SouthAccess from North and South

Project Architecture & Building Project Architecture & Building 
EnvelopeEnvelope
–– Combination of Metal Shingles, Beige Combination of Metal Shingles, Beige 

Brick, and Simulated Stone FaBrick, and Simulated Stone Faççadeade
–– Standing Seam Metal RoofStanding Seam Metal Roof
–– Silo Entrance Incorporates Local Silo Entrance Incorporates Local 

ArchitectureArchitecture

Project Project 
IntroductionIntroduction

Analysis IAnalysis I
Construction EthicsConstruction Ethics

Analysis IIAnalysis II
Fabric DuctFabric Duct

Analysis IIIAnalysis III
Structural RedesignStructural Redesign

ConclusionsConclusions

Q & AQ & A



The Warrenton Aquatics andThe Warrenton Aquatics and
Recreation FacilityRecreation Facility
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Relevant Building SystemsRelevant Building Systems
–– Mechanical SystemMechanical System

4 4 AHUAHU’’ss, 3 Energy Recovery Units, 3 Energy Recovery Units
Metal Ductwork Intensive for Metal Ductwork Intensive for 
Large, Open SpacesLarge, Open Spaces

–– Structural SystemStructural System
Structural SteelStructural Steel
CIP ConcreteCIP Concrete
MasonryMasonry
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ProblemProblem
–– Industry has tainted imageIndustry has tainted image
–– Uneven playing fieldUneven playing field
–– Poor social responsibilityPoor social responsibility
GoalsGoals
–– Define the need for ethics Define the need for ethics 

trainingtraining
–– Develop training program for Develop training program for 

industry and universitiesindustry and universities
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MethodologyMethodology
–– Research the current methods Research the current methods 

for ethics training in the industryfor ethics training in the industry
–– Develop and distribute ethical Develop and distribute ethical 

need surveyneed survey
–– Identify top ethical Identify top ethical 

transgressionstransgressions
–– Create training programCreate training program
–– Quantify results from exit surveyQuantify results from exit survey
–– Make necessary conclusionsMake necessary conclusions
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Initial ResearchInitial Research
–– Industry relies on codesIndustry relies on codes

CMAACMAA
ASCEASCE

–– Companies do not trainCompanies do not train
Expectations when hiredExpectations when hired

–– Survey resultsSurvey results
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Ethical transgressions definedEthical transgressions defined
–– Barbara Jackson, California Barbara Jackson, California 

Polytechnic State UniversityPolytechnic State University
–– Surveyed industry membersSurveyed industry members
–– Rated the top 15 transgressions Rated the top 15 transgressions 

based on frequency and severitybased on frequency and severity
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Construction Ethics ProgramConstruction Ethics Program
–– Program created in PowerPointProgram created in PowerPoint
–– Defines each transgressionDefines each transgression
–– Proposes solution to eachProposes solution to each
–– Situational quizzesSituational quizzes
–– Final ExamFinal Exam
–– Alternate ANGEL FormatAlternate ANGEL Format
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Quantifying Program ResultsQuantifying Program Results
–– Exit SurveyExit Survey
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Conclusions Conclusions 
–– Construction Ethics Training Program Construction Ethics Training Program 

is valid toolis valid tool
–– The program is better alt. to current The program is better alt. to current 

ethical training methodsethical training methods
–– People will act more ethicallyPeople will act more ethically

RecommendationRecommendation
–– All companies and universities should All companies and universities should 

use this tool to increase ethical use this tool to increase ethical 
practices in order to construct practices in order to construct 
buildings more ethicallybuildings more ethically
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ProblemProblem
–– Corrosive EnvironmentCorrosive Environment
–– Seasonal Ductwork SystemsSeasonal Ductwork Systems
–– Labor and Cost IntensiveLabor and Cost Intensive
–– Large Building LoadLarge Building Load
GoalsGoals
–– Reduce ScheduleReduce Schedule
–– Reduce CostReduce Cost
–– Increase Duct QualityIncrease Duct Quality
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MethodologyMethodology
–– Complete takeoff of current Complete takeoff of current 

system including cost and system including cost and 
durationduration

–– Design fabric duct systemDesign fabric duct system
–– Determine cost and durationDetermine cost and duration
–– Analyze structural effectsAnalyze structural effects
–– Compare duct propertiesCompare duct properties
–– Conclusion & recommendationConclusion & recommendation
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Design ConsiderationsDesign Considerations
–– Air FlowAir Flow
–– DispersionDispersion
–– Fabric BreathabilityFabric Breathability
Comparison CriteriaComparison Criteria
–– CostCost
–– DurationDuration
–– Structure LoadStructure Load
–– Duct PropertiesDuct Properties
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OutcomeOutcome
–– Single duct distribution systemSingle duct distribution system
–– Over $90,000 in savingsOver $90,000 in savings
–– Schedule savings of 35 daysSchedule savings of 35 days
–– Load/Ft reduced from 9 lbs/ft to less Load/Ft reduced from 9 lbs/ft to less 

than 1lb/ftthan 1lb/ft
–– Duct propertiesDuct properties

Better air distributionBetter air distribution
Less maintenanceLess maintenance
Not corrosiveNot corrosive
Better air qualityBetter air quality

–– AntiAnti--MicrobialMicrobial
–– No dust settlingNo dust settling
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ConclusionConclusion
–– The fabric duct system is superior in The fabric duct system is superior in 

every comparisonevery comparison

RecommendationsRecommendations
–– The fabric duct system should be The fabric duct system should be 

installed over the double walled, spiral installed over the double walled, spiral 
aluminum ductwork in the aquatic aluminum ductwork in the aquatic 
spacesspaces

–– Fabric duct should be considered in Fabric duct should be considered in 
all large, open layout spaces all large, open layout spaces 
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ProblemProblem
–– Mixed system useMixed system use
–– Local site congestionLocal site congestion
–– Labor and cost intensiveLabor and cost intensive

GoalsGoals
–– Determine the best structural column Determine the best structural column 

option in the aquatic spacesoption in the aquatic spaces
–– Reduce ScheduleReduce Schedule
–– Reduce CostReduce Cost
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MethodologyMethodology
–– Determine building loadsDetermine building loads
–– Design steel columnDesign steel column
–– Design reinforced masonry Design reinforced masonry 

pilasterpilaster
–– Conduct comparative analysisConduct comparative analysis
–– Conclusion & recommendationConclusion & recommendation
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Design ConsiderationsDesign Considerations
–– Loading requirementsLoading requirements
–– Space requirementsSpace requirements

Design ResultsDesign Results
–– W10x33 Steel MemberW10x33 Steel Member
–– 2424””x24x24”” reinforced pilasterreinforced pilaster

Comparison CriteriaComparison Criteria
–– CostCost
–– ScheduleSchedule
–– ConstructabilityConstructability
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OutcomeOutcome

Steel Savings=$60,045Steel Savings=$60,045

Steel Duration Savings= 18.6DaysSteel Duration Savings= 18.6Days
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Constructability OutcomeConstructability Outcome
–– CIP RequirementsCIP Requirements

FormworkFormwork
PumpPump
ScaffoldingScaffolding

–– SteelSteel
CraneCrane

–– PilasterPilaster
ScaffoldingScaffolding

Project Project 
IntroductionIntroduction

Analysis IAnalysis I
Construction EthicsConstruction Ethics

Analysis IIAnalysis II
Fabric DuctFabric Duct

Analysis IIIAnalysis III
Structural RedesignStructural Redesign

ConclusionsConclusions

Q & AQ & A



The Warrenton Aquatics andThe Warrenton Aquatics and
Recreation FacilityRecreation Facility

ConclusionsConclusions
–– The steel columns are less The steel columns are less 

expensive, save time, and require no expensive, save time, and require no 
additional erection equipmentadditional erection equipment

–– The masonry pilaster is also a better The masonry pilaster is also a better 
alternativealternative

RecommendationRecommendation
–– The use of W10x33The use of W10x33’’s steel members s steel members 

should be used as the columns that should be used as the columns that 
support the roof trusses in the aquatic support the roof trusses in the aquatic 
spaces of buildingspaces of building
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Construction EthicsConstruction Ethics
–– Definite need for ethical trainingDefinite need for ethical training
–– Effective method for developing ethics Effective method for developing ethics 

in industry and universitiesin industry and universities
Fabric DuctFabric Duct
–– Fabric system is cheaper, faster to Fabric system is cheaper, faster to 

install, lighter, and provides better install, lighter, and provides better 
propertiesproperties

Structural RedesignStructural Redesign
–– Steel system is cheaper, faster to Steel system is cheaper, faster to 

install, and provides better install, and provides better 
constructabilityconstructability
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Questions??Questions??
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