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Learning Objectives

ÅParking Structures

ÅStructure Types
ÅCost Comparison
ÅLifecycle Costs

ÅConditions Facing Parking Structures

ÅCommon Deficiencies

ÅImportance of Routine Maintenance & Timely Restoration
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Innovative Engineering, Inc.
ÅScott L. Weiland PE

ÅBSCE University of Michigan
ÅGraduate Studies:
ÅSan Jose State University
ÅGeorgia Institute of Technology

ÅPE in 20 States + PR & Guam
Å39 Years in Design and Construction
ÅBOMA Georgia Insight magazine
ÅParking Structure Maintenance Part 1 & 2
ÅFalling Building Façade Closes Atlanta Streets
ÅNational Parking Association Parking Magazine
ÅParking Structure Maintenance
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Innovative Engineering, Inc.

ÅTrey Thomas PE

ÅBSCET, Southern Polytechnic State University
Å16 Years in Design and Restoration Engineering
ÅCo-author of Parking Structure & Forensic articles

ÅCertified in Mold, Lead & Asbestos Surveying
ÅOSHA Competent Person for Boom & Scissor Lifts
ÅSPRAT Level 2 Rope Access Technician
ÅFAA Part 107 Remote Pilot Certificate
ÅFAA Part 107 Daylight Waiver
ÅLevel I Certified Thermographer
ÅExpert estimator (within 5% of actual)
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Structural Systems

Cast-in-Place Concrete Precast Concrete Structural Steel
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Cast-in-Place

ÅAdvantages
ÅFlexible Geometry
ÅMonolithic, Fewer Joints
ÅReduced Maintenance Costs
ÅLonger Life Expectancy 
ÅHigher Durability

ÅDisadvantages
ÅHigher Initial Investment
ÅLonger Schedule
ÅMore Labor Intensive
ÅDifficult Quality Control
ÅWeather Dependent
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Precast Concrete -Advantages

ÅAdvantages
ÅLower Initial Investment than CIP

ÅFabricated in Controlled Plant 
Environment

ÅNot Weather Dependent

ÅAccelerated Construction Schedule
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Precast Concrete - Disadvantages

ÅDisadvantages
ÅMay be no local plant

ÅGeometry not Flexible

ÅLower Perceived Ceiling heights

ÅShearwalls (Closed In)

ÅMore Joints

ÅProne to Thermal Expansion & 
Contraction Damage

ÅCorrosion of Steel Embedments

ÅHigher Maintenance Costs
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Structural Steel

ÅAdvantages
ÅLower Initial Cost than Precast

ÅAccelerated Construction Schedule

ÅFabricated in Controlled Environment

ÅNo Shearwalls (Open)

ÅDisadvantages
ÅCorrosion Issues

ÅHigher Maintenance Costs

ÅNot Suitable for Fire Protection
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Typical Annual Life Cycle Costs/Space

$550
$467

$333

$167
$250

$447

$0

$200

$400

$600

$800

$1,000

CIP Precast Steel

C
o
s
t/
S

p
a

c
e

Maintenance

Initial



Parking Structure Maintenance

Parking Structures

ÅNot Bullet Proof

ÅNo Protective Skin

ÅDeterioration Starts Immediately

ÅSubjected To:
ÅMoisture (Rain, Snow, Ice, Deicing 

Salts)
ÅCO2 Carbonation
ÅExtreme Thermal Expansion & 

Contraction
ÅDynamic Vehicle Loads
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Parking Structures ðRoman Structures

ÅRoman Colosseum

ÅOver 2000 Years Old

ÅMild Climate

ÅNo Reinforcing Steel

ÅConcrete Compression

ÅSlow Strength Development
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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 Blvd. Collapse

ÅWhat we know

ÅOld Parking Structure

ÅExpansive Soils in TX

ÅExterior Columns Leaning

ÅCracks Sealed with Sealant

ÅNo OSHA Report

ÅDemolished



Parking Structure Maintenance

Common Deficiencies

ÅNumber 1 Enemy

WATER
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Common Deficiency: Corrosion

A: Spall

B: Crack

C: Corner Spall

D:Delamination
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Common Deficiency: Spall & Delamination

Topping DelaminationRust Expansion & Spalling
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Common Deficiency: Ponding

Ponding Supplemental Drain
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Common Deficiency: Failed Joints

ÅWhy is it Raining in my Parking 
Structure?
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Common Deficiency: This is Why

Sealant Failure Cracks Expansion Joint  Failure
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Common Deficiency: Failed Joints

Drainage & Joint Plan

ÅPrecast

ÅAll orthogonal lines are sealant Joints

ÅDiagonal lines are slope lines

ÅCast-In-Place Slab

ÅExpansion joint in middle

ÅJoint sealant at perimeter and at stair 
towers
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Common Deficiency: Failed Joints

Adhesive FailureCohesive Failure/Aged & Weathered
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Common Deficiency: Failed Joints

Substrate Failure Heel Damage
Photo by Construction Specifier
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Common Deficiency: Failed Joints

Uncured Sealant
Photo by BASF

Bubbles
Photo by BASF
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Common Deficiency: Re-Seal Joint Cleaning

Grinding Joint Wire Brush
Photo by Little WonderPhoto by US Saw
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Common Deficiency: Re-Seal Joint Prep. & Seal

Priming Joint Backer Rod
Photo by SIKA Photo by SIKA
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Common Deficiency: Re-Seal Joint Sealant

New Sealant



Parking Structure Maintenance

Common Deficiency: Re-Seal

Tooling
Photos by Albion Manufacturing
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Common Deficiency: Re-Seal Quality Control

Probing NDT Pull Test
Photo by Construction Specifier
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Common Deficiency: Cracks to be Sealed

.013ò < Cracks < .035òCracks that Leak < .035ò


