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Learning ODbjectives

AParking Structures

A Structure Types
ACost Comparison
ALifecycle Costs

AConditions Facing Parking Structures
ACommon Deficiencies

Almportance of Routine Maintenance & Timely Restoration
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AScott L. Weiland PE

ABSCE University of Michigan
AGraduate Studies:
ASan Jose State University
AGeorgia Institute of Technology
APE in 20 States + PR & Guam

A39 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
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ATrey Thomas PE

ABSCET, Southern Polytechnic State University

A16 Years in Design and Restoration Engineering
ACoauthor of Parking Structure & Forensic articles |

ACertified in Mold, Lead & Asbestos Surveying @
AOSHA Competent Person for Boom & Scissor Lift$
ASPRAT Level 2 Rope Access Technician

AFAA
AFAA
AlLeve

AExpert estimator (within 5% of actual)

Part 107 Remote Pilot Certificate
Part 107 Daylight Waiver

| Certified Thermographer
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Structural Systems

Castin-Place Concrete  Precast Concrete Structural Steel
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Castin-Place

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

"7, ,, - i ADisadvantages

y

. AHigher Initial Investment
Gk ALonger Schedule
AMore Labor Intensive
ADifficult Quality Control
AWeather Dependent

nllams
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Precast ConcretéAdvantages

AAdvantages
ALower Initial Investment than CIP

AFabricated in Controlled Plant
Environment

ANot Weather Dependent
AAccelerated Construction Schedule

Parking Structure Maintenance



Precast ConcreteéDisadvantages

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

AProne to Thermal Expansion &
Contraction Damage

ACorrosion of Steel Embedment:
AHigher Maintenance Costs
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Structural Steel
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AAdvantages
ALower Initial Cost than Precast
AAccelerated Construction Schedul
AFabricated in Controlled Environm
ANo Shearwalls (Open)

ADisadvantages
ACorrosion Issues
AHigher Maintenance Costs
ANot Suitable for Fire Protection
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Typical Annual Life Cycle Costs/Space
$1,000

$800

$600
® Maintenance

$400 = Initial

Cost/Space

$200
$0

$333

CIP Precast Steel
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Parking Structures

"SS9 ANot Bullet Proof
| “adl ANo Protective Skin

ADeterioration Starts Immediate

& ASubjected To:
AMoisture (Rain, Snow, Ice, Dei

.ﬁ!’ Salts)
et ACO2 Carbonation

‘ \\\ i ALY, L a ]
r‘\,\. % e AExtreme Thermal Expansion &
s = Contraction

ADynamic Vehicle Loads
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Parking StructureSRoman Structures

ARoman Colosseum
AOver 2000 Years Old
AMild Climate

ANo Reinforcing Steel

AConcrete Compression

ASlow Strength Development
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Structure Degradation

STRUCTURAL FAILURE
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Irving Texas, O'Conner Ridge Blvd. Collapse

Parking Structure Maintenance



Irving Texas, O'Conner Ridge Blvd. Collapse
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Common Deficiencies

ANumber 1 Enemy

WATER
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Common Deficiency: Corrosion

Ingress of corrosive species
(into porous concrete)

Cracking and spalling of the B A2 X
concrete cover

77000 )P0 Sl PV V7] A spal
B: Crack

C: Corner Spall
D:Delamination
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Common Deficiency: Spall & Delamination

Rust Expansion & Spalling Topping Delamination

Parking Structure Maintenance



Common Deficiency: Ponding

Ponding Supplemental Drain
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Common Deficiency: Failed Joints

S AWhy is it Raining in my Parking
\ Structure?
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Common Defic

lon Joint Failure
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Sealant Fa
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Common Deficiency: Failed Joints
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. Failed Joints
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Common Deficiency: Failed Joints

Substrate Failure Heel Damage

Photo by Construction Specifier
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Bubbles

Photo by BASF Photo by BASF
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Common Deficiency: eal Joint Cleaning
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Grinding Joint | Wire Br
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Common Deficiency: eal Joint Prep. & Seal

¢ Dgas

Priming Joint Backer Rod
Photo by SIKA Photo by SIKA
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Common Deficiency: feal Joint Sealant

@ Insufficient depth of sealant
resulting from too shallow
position of backer rod
resulting in cohesive failure.

@ Excessive depth of sealant
resulting from backer rod
positioned too deeply
resulting in adhesive failure.

@ Correctly tooled shape
of sealant with depth

New Sealant
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PUSH forward along the
joint with a passive shaped

B PULL back along the joint

' spatula to remove excess
=) sealant. with an aggressive shaped
R (CAT) pointed spatula.

Tooling
Photos by Albion Manufacturing
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Common Deficiency: eal Quality Control

Probing NDT Pull Test

Photo by Construction Specifier
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Common Deficiency: Cracks to be Sealed

. 01Cr acks < .035¢&racks that Lec
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