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FHWA 1990FHWA 1990

The April 19 1990The April 19, 1990 
memorandum from 
Stanley Gordon served to 
encourage owners to 
work with industry to 
enhance quality, longevity q y, g y
and economy.



FHWA 1993FHWA 1993

Focuses a whole chapter  
on Continuous Quality 
Improvement (QI)Improvement (QI)

Denotes QI as: A Concept 
for Change



NQI (1994 and updated 1997)NQI (1994 and updated 1997)

Scope “ to achieve a higher quality 
consciousness”

Objective 1: Promote and 
Disseminate Information on Quality 
Enhancement Practices…

Objective 2: Advance Technology & 
Build Consensus on important 
Highway Quality Issuesg y y

Objective 3: Reward Exemplary QI 
efforts

Objective 4: Maintain National 
emphasis on the Continuous Quality 
Improvement



AASHTO Guide Specification (1996)AASHTO Guide Specification (1996)

Adopts International Adopts International 
(ISO9000) Quality (ISO9000) Quality 
Standards definitions for QC Standards definitions for QC 
and QAand QA

Promotes Industry Promotes Industry 
involvement in developing involvement in developing 
standardsstandardsstandardsstandards



AASHTO Implementation (1996)AASHTO Implementation (1996)

Defined parties roles with respect Defined parties roles with respect 
to QC and QA

Laboratory Accreditation 
Program

Personal certification for 
li  d t tisampling and testing

Detailed examples of  dispute 
resolution and Independent resolution and Independent 
verification testing



TRB (2002)TRB (2002)

Glossary of  QA elements
Explains Pay adjustmentsExplains Pay adjustments
Examination of  Statistics
Performance Modeling

PrecisionPrecision
Accuracy



AASHTO SCOBS and SOM (2009)AASHTO SCOBS and SOM (2009)

Recognizes contributions of  
National Technical 
Institutes

Bridge Code calibrated  
based on quality standards 
set forth from the practices set forth from the practices 
formulated by Nation 
Institutes 



New Market Place Information New Market Place Information 
(2009)(2009)



New Market Place Information New Market Place Information 
(2009)(2009)

In order for a quality certification program to perform efficiently, it must q y p g p y,
support all of the points addressed above. It is important to note that many 
of the points listed above originate from a pending joint white paper created 
by AISC and the Precast/Prestressed Concrete Institute (PCI) that will be 
available on each respective organization’s website: www.aisc.org and 
www.pci.org , respectively.

Th hit b k d “ t i l b i ” b t th t dThe white paper breaks down “material barriers” between the concrete and 
steel industry and demonstrates that while some consultants and 
associations may offer certification programs, only the technical 
institute serving the corresponding industry has the established bodyinstitute serving the corresponding industry has the established body 
of knowledge to serve as a singular, standardized and accredited 
certification organization.



Characteristics of Technical InstitutesCharacteristics of Technical Institutes

1. Industry Standing
2. Clearly Stated 

P

7. Dissemination
8. Certification of 

P lPurpose
3. Broad Professional 

Involvement

Personnel
9. Certification of 

Fabrication ProcessInvolvement
4. Governance and 

Consensus

Fabrication Process
10.Independent Audits
11 Feedback and

5. Research
6. Validation

11.Feedback and 
Recourse

12.Continuing g
Commitment



NIST/NCCA/IAS/ISONIST/NCCA/IAS/ISO

Certifying the certifiers.Certifying the certifiers.

NCCA extensive standards range from NCCA extensive standards range from NCCA extensive standards range from NCCA extensive standards range from 
governance to competency testinggovernance to competency testing

ISO 65 outlines the public’s perception ISO 65 outlines the public’s perception 
of  what a creditable certification of  what a creditable certification 
program entailsprogram entails

NIST d IAS dit ti  i d NIST d IAS dit ti  i d NIST and IAS accreditation recognized NIST and IAS accreditation recognized 
by some state Building officials as by some state Building officials as 
“validating Certification entities”“validating Certification entities”

The framework set forth by white paper The framework set forth by white paper 
for fabrication facility certification for fabrication facility certification 
follows these same rigorous tenantsfollows these same rigorous tenantsfollows these same rigorous tenantsfollows these same rigorous tenants



NIST 1988NIST 1988

Notes that Certification Schemes range fromNotes that Certification Schemes range from 
the simple to the complex.

Certification has been around in variousCertification has been around in various 
forms since the 4th Century

Fundamental to Deming’s approach is “quality g pp q y
comes not from inspection, but from 
improvement of the production process”



Other Technical InstitutesOther Technical Institutes

• Examples of Technical Institutes



Comprehensive Quality SystemComprehensive Quality System

1. Industry Standing
• Apply broad and diverse knowledge baseApply broad and diverse knowledge base
• Maintain recognition in industry
• Facilitate exchange of knowledgeFacilitate exchange of knowledge



FHWA Cooperative AgreementFHWA Cooperative Agreement

• Federal and Industry agreement for 
shared funding of the advancement of g
Precast Prestressed Concrete 
Pavements
– Developing Consensus based guidance 

documents



National  Concrete
B id C il

17

Bridge  Council
• American  Coal  Ash  Association
• American  Segmental  Bridge  Institute
• Concrete  Reinforcing  Steel  Institute
• Expanded Shale Clay and Slate Institute• Expanded  Shale, Clay, and Slate Institute
• National  Ready  Mixed  Concrete  Association
• Portland  Cement  Association
• Precast/Prestressed  Concrete  Institute
• Post‐Tensioning  Institute
• Slag Cement Association• Slag  Cement  Association
• Silica  Fume  Association
• Wire  Reinforcement  Institute
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P f b i t dPrefabricated 
Concrete Bridge Elementsg



What are Prefabricated
19

What are Prefabricated
Bridge Elements & Systems?

• Superstructures
— Deck Panels: Partial & Full‐Depth
— Prefabricated Beams: Optimized for ABC Optimized— Prefabricated Beams:  Optimized for ABC, Optimized           

Shape, or Best Selected Section
— Total Superstructure Systems:

C i i S— Composite Units, Truss Spans

• Substructures
— Pier Caps Columns & FootingsPier Caps, Columns, & Footings
— Abutment Walls, Wing Walls, & Footings 
— Total Substructure Systems  

• Totally Prefabricated Bridges



Precast Deck on
20

Precast Concrete Girders



Utah DOT 
MP200 Bridge

21

MP200 Bridge

Photo Courtesy of Utah DOT



Utah DOT 
Beaver Creek Bridge
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Beaver Creek Bridge
GFRP Rebar in Deck Panels

Photo Courtesy of Utah DOT



Comprehensive Quality SystemComprehensive Quality System

2. Clearly Stated Purpose
• Serve as engine for quality improvementServe as engine for quality improvement
• State purpose transparently
• Not-for-profit support overall industryNot for profit support overall industry
• Form strategic relationships



Comprehensive Quality SystemComprehensive Quality System

3. Broad Professional Involvement
• Apply best professional qualifications andApply best professional qualifications and 

experience
• Maintain diverse membershipp
• Maintain balanced committee 

participation



PCI MembershipPCI Membership

• 333 Producer Members
• 101 Supplier Associate Memberspp
• 141 Erector Associate Members 
• 1 953 Individual Members1,953 Individual Members

– 1,237 Professionals
– 151 Associate Professionals151 Associate Professionals
– 237 Affiliates
– 254 Students5 S ude s
– 74 Life Members



Comprehensive Quality SystemComprehensive Quality System

4. Governance and Consensus
• Apply body of knowledge reflecting trueApply body of knowledge reflecting true 

consensus
• Maintain defined governance structureg
• Follow ANSI standard development 

process



Comprehensive Quality SystemComprehensive Quality System

5. Research
• Address problemsAddress problems
• Drive continuous improvement
• Support/fund practical researchSupport/fund practical research
• Publish internal research results
• Disseminate external research results• Disseminate external research results



PCI Strand Bond ResearchPCI Strand Bond Research



PCI Blast ResearchPCI Blast Research

Air Force Research LabAir Force Research Lab 
Tyndall Air Force Base, Panama City, FL



PCI Blast ResearchPCI Blast Research

• $1.6 million congressional appropriation
• Collaborative Research andCollaborative Research and 

Development Agreement (CRADA)
• Portland Cement Association (PCA) and• Portland Cement Association (PCA) and 

Air Force Research Laboratory (AFRL)
PCI TCA NCMA NCRMA ICFA CRSI– PCI, TCA, NCMA, NCRMA, ICFA, CRSI

• Industry support with product donations 
d t h i l tiand technical expertise



PCI Seismic ResearchPCI Seismic Research

Di h S i i D i M th d l (DSDM)Diaphragm Seismic Design Methodology (DSDM)



PCI Seismic ResearchPCI Seismic Research

• $2.5 million research program
– National Science FoundationNational Science Foundation
– George E. Brown Jr. Network for 

Earthquake Engineering Simulationq g g
– Charles Pankow Foundation
– Precast/Prestressed Concrete InstitutePrecast/Prestressed Concrete Institute
– Precast, prestressed concrete industry

• Central Pre-Mix Prestress Co.



LCA ResearchLCA Research

TOOLS OF THE TRADE

• LCA: Life Cycle Assessment
– Energy impacts
– Environmental impacts
– Economic impacts
– Cradle to grave (disposal)

• LCCA: Life Cycle Cost Analysis
– Economic impacts only 
– Cradle to grave (disposal)– Cradle to grave (disposal)



LCA ResearchLCA Research

LCA
Research



LCA ResearchLCA Research

• An LCA is:
– Evaluation of total environmental impact due to:

• Extraction of materials and fuel used for energy
• Manufacture of building components
• Transportation of materials and components
• Assembly and construction• Assembly and construction
• Operation: energy consumption, maintenance, repair, 

renovation, etc.
• Demolition, disposal, recycling, reuse

– Complete assessment, not single criterion
S i tifi t bj ti– Scientific, not subjective



Comprehensive Quality SystemComprehensive Quality System

6. Validation
• Validate knowledge and quality standardsValidate knowledge and quality standards
• Provide consensus-based program 

developmentp
• Provide oversight committees
• Provide expert review panelsProvide expert review panels
• Provide public review



Comprehensive Quality SystemComprehensive Quality System

7. Dissemination
• Educate industry personnelEducate industry personnel
• Alert industry to technical and quality 

issues
• Maintain journals, periodicals, manuals
• Organize conferencesOrganize conferences



PCI’s Transportation TrifectaPCI’s Transportation Trifecta

• Bridge Related Research Papers 
included and vetted in the  Journal

• Aspire showcases 
Projects and Concepts

• PCI Bridge Design Manual gives 
industry tested engineering 
solutions in its third edition



StateState‐‐ofof‐‐thethe‐‐art Report Onart Report On
FULLFULL DEPTH PRECASTDEPTH PRECASTFULLFULL‐‐DEPTH PRECAST DEPTH PRECAST 

CONCRETE BRIDGE DECK CONCRETE BRIDGE DECK 
PANELSPANELS

(SOA(SOA 0101 1911)1911)(SOA (SOA ‐‐0101‐‐1911)1911)



Vince CampbellVince Campbell
Former president of Former president of 
Bayshore Concrete Bayshore Concrete 

Products Corporation, VAProducts Corporation, VA









PCI Annual ConventionPCI Annual Convention



PCI WebsitePCI Website

iwww.pci.org



Comprehensive Quality SystemComprehensive Quality System

8. Certification of Personnel
• Validate personnel competence
• Scrutinize employees serving critical 

functions
• Review company’s quality management 

system
• Confirm proper quality standards and• Confirm proper quality standards and 

procedures are in place



PCI Personnel Training & 
Certification

PCI Personnel Training & 
Certification

• Plant Quality Personnel Certification
– Level I

– Level II
L l III– Level III

Fi ld Q lit P l C tifi ti• Field Quality Personnel Certification
– Certified Field Auditor (CFA)

– Certified Company Auditor (CCA)



Comprehensive Quality SystemComprehensive Quality System

9. Certification of Fabrication Process
• Ensure fabrication process is maintained 

at a consistent quality standards level
• Promulgate quality standards
• Establish certification procedures
• Publish list of certified facilities

P id t l• Provide means to resolve non-
conformance and to appeal results

• Maintain committees to set quality• Maintain committees to set quality 
standards



PCI Plant and Field CertificationPCI Plant and Field Certification

• Plant Certification
– 268 Certified Plants

• Field Certification
– 107 Qualified Erectors107 Qualified Erectors

– 12 Certified Erectors12 Certified Erectors



PCI Certified Plants PCI Certified Plants 

• For PCI certified plants visit:
htt // i /fi d/ f t /i d fhttp://www.pci.org/find/manufacturer/index.cfm



Comprehensive Quality SystemComprehensive Quality System

10. Independent Audits
• Ensure a facility meets quality standardsEnsure a facility meets quality standards
• Conduct periodic verification through on-

site audits
• Conduct audits using third-party auditors
• Employ auditor verification programEmploy auditor verification program



PCI Independent AuditorPCI Independent Auditor



Comprehensive Quality SystemComprehensive Quality System

11.Feedback and Recourse
• Ensure body of knowledge promulgatedEnsure body of knowledge promulgated 

within industry
• Ensure feedback is brought into body of g y

knowledge
• Gather/apply feedback during industry y g y

events
• Include formal complaint procedures



2010 PCI Design Award Entries2010 PCI Design Award Entries

http://www.pcidesignawards.org/2010/index.html



2006 PCI Design Award Winner2006 PCI Design Award Winner



Comprehensive Quality SystemComprehensive Quality System

12.Continuing Commitment
• Maintain stability, reliability, andMaintain stability, reliability, and 

consistency
• Allocate staff, volunteer time, and funding , , g

consistently
• Support industry over the long termy g



PCI’s Continuing CommitmentPCI’s Continuing Commitment

• PCI founded in 1954

• PCI certification established in 1967
• Over 50 on-going technical committeesOver 50 on going technical committees
• Full staff of technical, marketing, and 

administrative supportadministrative support
• Annual allocated budget



In SummaryIn Summary

Summary Quote Summary Quote 
“… The information is “… The information is 
intended to be an intended to be an intended to be an intended to be an 
appetizer… to the Quality appetizer… to the Quality 
improvement process”improvement process”

Quote from Page 24: A picture of a looped chain….

Vision+Skills+Incentives+Resources+Action Plan=Change

Change is the expected results and all the links are critical to the 
success Missing even one link may be fatal to the success ofsuccess. Missing even one link may be fatal to the success of 
Continuous Quality Improvement.



Comprehensive Quality Systems:Comprehensive Quality Systems:Comprehensive Quality Systems:Comprehensive Quality Systems:Comprehensive Quality Systems: Comprehensive Quality Systems: 
A Smart Choice for BridgesA Smart Choice for Bridges

Comprehensive Quality Systems: Comprehensive Quality Systems: 
A Smart Choice for BridgesA Smart Choice for Bridges

Our Collective involvement and Our Collective involvement and 
participation advances the engineeringparticipation advances the engineering

Our Collective involvement and Our Collective involvement and 
participation advances the engineeringparticipation advances the engineeringparticipation advances the engineering participation advances the engineering 

practice and an auditor with a checklist is practice and an auditor with a checklist is 
not a comprehensive program rooted innot a comprehensive program rooted in

participation advances the engineering participation advances the engineering 
practice and an auditor with a checklist is practice and an auditor with a checklist is 
not a comprehensive program rooted innot a comprehensive program rooted innot a comprehensive program rooted in not a comprehensive program rooted in 

continuous quality improvement.continuous quality improvement.
not a comprehensive program rooted in not a comprehensive program rooted in 

continuous quality improvement.continuous quality improvement.



NHI Session Outcomes

U C l ti f Thi C

NHI Session Outcomes

Upon Completion of This Course, 
Participants Should be able to…

1. Describe the bridge superstructure 
design and construction process in 
accordance with the currentaccordance with the current 
AASHTO LRFD specifications.



2. Identify the application of appropriate y pp pp p
current AASHTO LRFD specification 
articles dealing with:

• Selection of Bridge Type, Size, and Location

articles dealing with: 

• Bridge Economics

B id M t i l• Bridge Materials

• Evolution of Bridge Design CodesEvolution of Bridge Design Codes

• Bridge Loads and Load Combinations



2. Identify the application of appropriate y pp pp p
current AASHTO LRFD specification 
articles dealing with:

• Structural Analysis
articles dealing with: 

• Deck Design

C t B id S t t D i• Concrete Bridge Superstructure Design

• Steel Bridge Superstructure DesignSteel Bridge Superstructure Design

• Bearings Selection and Design



3 Demonstrate the use of the current3. Demonstrate the use of the current 
AASHTO LRFD specification requirements 
for superstructure design through thefor superstructure design through the 
completion of step-by-step procedures, 
student exercises and design examplesstudent exercises and design examples.

4. Successfully complete applicable Learning 
Outcome Assessments with a combined 
score of 70% or higher.



Session 4Session 4
Preliminary Design Concepts for 
P t d C t S t tPrestressed Concrete Superstructures

Topic 4.2
Preliminary Design Considerations

LRFD for Highway Bridge Superstructures
Course No. 130081

LRFD for Highway Bridge Superstructures



Learning OutcomesLearning Outcomes

A. Identify basic structure types for a 
variety of span lengthsy p g

B. Describe preliminary bridge layout 
considerationsconsiderations

C. Describe the prefabrication process p p
for pretensioned girders



Structure TypesA yp

• CIP and PC Flat Slabs

• Precast, Pretensioned Girders

• SBS Segmental Box Girders• SBS Segmental Box Girders

• I-Girders and Box Girders CIP on 
Falsework



Structure TypesA yp

• Spliced I-Girders

• BC Precast Segmental Box Girders

• BC CIP Segmental Box Girders• BC CIP Segmental Box Girders

• Cable Stayed Edge Girder or Box y g
Girder



William’s ObservationWilliam s Observation

• Very Intense weekVery Intense week
• Very Structured Curriculum

A N ti l Cl t i t d li t t l• As a National Class, strives to deliver total 
picture without jurisdiction preconceptions

• Instructors give background
• Directed Key Referencesy

• “My best and worst in the same Class”• My best and worst in the same Class



Quality Systems make a differenceQuality Systems make a difference



Thank you!Thank you!

For more information contactFor more information contact:
William Nickas, PE
312-786-0300

i k @ iwnickas@pci.org
www.pci.org




