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Learning Objectives

AConditions Facing Parking Structures

AParking Structures

AStructure Types
ACost Comparison
ALifecycle Costs

ACommon Deficiencies

Almportance of Routine Maintenance & Timely Restoration
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Innovative Engineering, Inc. =)
AScott L. Weiland PE

ABSCE University of Michigan

AGraduate Studies:
ASan Jose State University
AGeorgia Institute of Technology

APE in 20 States + PR & Guam

A38 Years in Design and Construction

ABOMA Georgia Insight magazine
A Parking Structure maintenance part 1 & 2
A Falling Building Facade Closes Atlanta Streets
ANational Parking Association Parking magazine
A Parking Structure Maintenance

Parking Structure Maintenance



Innovative Engineering, Inc. _—c
ATrey Thomas PE '

ABSCET, Southern Polytechnic State University

A15Years in Design and Restoration Engineering
A Coauthor of Parking Structure & Forensic articles

ACertified in Mold, Lead & Asbestos Surveying
AOSHA Competent Person for Boom & Scissor Lifts

ASPRAT Level 2 Rope Access Technician ‘
AExpert estimator (within 5% of actual) o/ ¥
AFacility Condition Asse: |
AFacade Inspection :

AParking Structure Restoration
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PARC, LLC

AKirk TaylorAlA, LEED AP

AArchitecture Graduate, University of Texas, Austin
AManaged Texas Office for Walker Parking
AStarted PARC in 2000

ASpecialties:
AEfficient Parking Facility Design
ANeeds Analysis
AAccess and Revenue Control
AMarket Feasibility
ACapital Assessment
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Engineered Restorations, Inc. @REQ%&E&%

AEvan A. MoorBE, SE
AFounded by Don Moore 1994
ASpecialty Contractor

ASpecialties
AStructural Repair
ARestoration
AWaterproofing
APreservation
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Structural Systems

Castin-Place Concrete Precast Concrete Structural Steel
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Others Systems (generally not recommended)

Mild Reinforced Concrete Prone to Cracking

Composite Metal Deck on Steel Deck Traps Moisture

Bar Joists w/Metal Deck on Stee Prone to Cracking
Filigree Slab Soffits on Steel Prone to Cracking
Hollow Core Slabs on Steel/Con Prone to Water Intrusion

Keystone Joist & Beam Soffits Florida, Steel Connections, Crac
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Castin-Place

AAdvantages
AFlexible Geometry
AMonolithic, Fewer Joints
AReduced Maintenance Costs
ALonger Life Expectancy
AHigher Durability

= = ADisadvantages

' AHigher Initial Investment
——  ALonger Schedule
AMore Labor Intensive
ADifficult Quality Control
AWeather Dependent

Ml Il'%
s
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Precast Concrete
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AAdvantages
ALower Initial Investment than CIP

AFabricated in Controlled Plant
Environment

ANot Weather Dependent
A Accelerated Construction Schedu

ADisadvantages
AMay be no local plant
AGeometry not Flexible
ALower Perceived Ceiling heights
AShearwalls (Closed In)
AMore Joints

AProne to Thermal Expansion &
Contraction Damage

AHigher Maintenance Costs




Structural Steel

RN A R

AAdvantages
ALower Initial Cost than Precast

AAccelerated Construction
Schedule

AFabricated in Controlled
Environment

ANo Shearwalls (Open)

ADisadvantages
ACorrosion Issues
AHigher Maintenance Costs
ANot Suitable for Fire Protection
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Typical Annual Life Cycle Costs

$1,000
$800
(D)
&
o $600
4@—» B Maintenanct
§ $400 | |nitial
$200

CIP Precast Steel
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Parking Structures

3998 ANot Bullet Proof
“wd ANO Protective Skin

£ ADeterioration Starts
i Immediately

ASubjected To:
AMoisture (Rain, Snow, Ice,
Deicing Salts)
ACO2Carbonation

AExtreme Thermal Expansion &
Contraction

ADynamic Vehicle Loads
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Structure Degradation
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Irving Texas, O'Conner Ridge Blvd. Collapse
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Irving Texas, O'Conner Ridge Bivd. Collapse

- ® | A AOId Parking Structure
AExpanswe Soils in TX

| T L O¥FESa = ANo OSHA Report
BREAKING | NO REPORTS OF INJURIES AFTER ® _
NEWS |PARKING GARAGE COLLAPSE IN IRVING S50s, ' ADemolished
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Common Deficiencies

Mumber 1 Enemy

WATER
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Common Deficiency: Ponding
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Common Deficiency: Failed Joints
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Common DeficiencyRoute & Seal
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Common Deficiency: Epoxy Injection
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Common Deficiency: Corrosion

Ingress of corrosive species
(into porous concrete)

Cracking and spalling of the
concrete cover

A: Spall

B: Crack

C: Corner Spall
D:Delamination
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Chloride lon Testing
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Common Deficiency: Last Resort
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Common Deficiency: Sounding
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Common Deficiency: Spall & Delamination
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Common Deficiency: Failing Spall Repair
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Common Deficiency: Exterior Spalls (Over Sidewalk)
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