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Pennsylvania DOT 

May 28, 2008 
 
Italics represent the responses by the Pennsylvania DOT. 
 
1. What was your procedure in reviewing consultant engineering bridge plans in the 
early 1960’s?   
 
In the 1960’s, the review of all bridge projects was performed in the Central Office, including 
shop drawings.  The central bridge staff was comprised of approximately 80 bridge staff 
members with 70 engineers.  There were 5 specialized sections. 

• Prestressed Concrete 
• Steel Design 
• Type Size and Location Review 
• Foundation Review 
• Plans Specifications and Estimate Review 

 
Central Office reviewed the calculations and drawings for bridge projects prepared by the 
consultants. 
 
PennDOT was developing software in the late 60s for the analysis and design of prestressed 
beams, abutment design and box culvert design to aid in bridge design. 
 
In the 60’s PennDOT had standards for prestressed design and for steel design.  The reviews 
performed verified the designs met our standards and specifications. 
 
What is your procedure in reviewing consultant engineering bridge plans today? 
 
Today, bridge plans are reviewed by the District bridge unit and many times by the Central 
Office bridge staff for larger more complex structures.  For reviews by PennDOT Central Office 
bridge staff, a review engineer is assigned to perform the reviews for a particular District.  Thus 
the review engineer must be familiar with the design of all components of a bridge, the design 
requirements for steel or prestressed concrete beams, substructure and foundation design. 
 
The bridge plans and calculations are reviewed for thoroughness and accuracy, conformance to 
accepted engineering standards, that the calculations and drawings are properly initialed off 
and sealed.  The plans are reviewed for constructability, consistency between the design plans 
and design calculations, verification that the proper version of the computer program is used 
and the proper input to the various computer programs used to design/analyze the bridge.  In 
addition, designs are accepted for review with the appropriate completed QA forms. 
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2. How do you ensure the QA/QC process of a consultant engineering firm is 
adequate?  In the early 1960’s and today? 
 
Today, consultants prepare a written QA/QC process that is submitted to the Department and 
reviewed by the Department as a requirement for becoming a business partner.  The QA/QC 
procedures outline the corporate QA/QC philosophy for the consultant engineering firm.  In 
addition, consultants prepare a project specific QA/QC procedure.  Typically this project 
specific QA/QC procedure is reviewed by the Department’s Project Manager and is discussed at 
the kickoff meeting.  As the project advances through the design phase, if issues of quality are 
identified, the corrective actions of the QA/QC procedures are invoked. 
 
Note:  Attached are the QA/QC requirements in PennDOT Publication 442. 
 
What procedures are in-place to ensure that the consultant does not submit an inadequate 
design? 
 
An inadequate design can be prevented from occurring throughout the entire project life.  This is 
ensured by the selection of the right consultant for the project, and by the reviews performed at 
various stages of design and through construction.  Preliminary structural member sizes are 
verified at the Type, Size and Location (TS&L) phase of the project.  Final structural members 
sizes are checked at the 90% plan submission and final plan submission.  Similarly, foundation 
capacities are checked at the foundation submission stage and at the 90% and final plan 
submissions. 
 
At the District level, the designs are reviewed by the bridge units and also the construction units 
and maintenance units.  The Central Office also reviews large complex structures. 
 
PennDOT has developed tools that aid in the design process including a comprehensive design 
manual, design and construction standard drawings, quality assurance forms and software.  
PennDOT has an extensive suite of bridge design/analysis software that is continuously updated 
and thoroughly tested thus if used properly will provide a level of consistency and quality to the 
designs. 
 
Another step in achieving a quality bridge design is PennDOT requires the completion of QA 
forms which are included in our Design Manual Part 4, Appendix A.  The forms are intended to 
ensure key design requirements are met, such as requiring the designer state the maximum 
factored resistance and maximum factored moment in a beam per Form D-509 (Attached). 
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3. What does the Pennsylvania DOT consider a red-flag item when reviewing 
consultant engineering bridge plans? 
 
When reviewing consultant engineering plans, the following extensive but not comprehensive list 
of items are considered not acceptable: 

• Design criteria not as per current PennDOT Design Publications 
• Inappropriate key design assumptions 
• Plan details not as per current PennDOT Standard details 
• Violates a well known/frequently used/commonly known portion of the design or 

construction specifications or standards – AASHTO LRFD Bridge Design Standards 
DM-4, PennDOT’s BD or BC Standards 

• Errors (mathematical, drafting, missing information, etc) 
• Items not meeting our policies, specifications and/or standards without 

explanation/justification 
• Violates an engineering principal of a design, construction, or materials nature 

(foundation placed on an inconsistent foundation, aluminum placed in contact with 
concrete) 

• Use of engineering programs not tested and accepted by PennDOT 
• Plan specified materials not as per current PennDOT bulletin 
• Differences in material strengths used in design than as specified on the bridge plans or 

specifications 
• Improper use of a computer program or improper input for typical design/analysis 
• Incomplete verification of assumptions used in design (spreadsheets, etc.) 
• Warning/error messages in computer output that’s not explained 
• Inadequate Reinforcement Details – inadequate lap lengths or development lengths, 

reinforcing pattern that does not provide a direct transfer of tensile stresses, unique 
reinforcing patterns 

• Non-standard structural details or materials 
• Design does not have adequate structural strength 
• An element of the bridge/structure has a size or design which does not make practical 

sense (fixed pier smaller than expansion piers) 
• Discrepancies between submission letters, plans, calculations, and/or QA Forms 
• Design is not constructible or material availability is questionable 
• Stability of structural members during construction, i.e., structural steel plate girders 

with inadequate flange width 
• Transportation of material to job site, hauling of beams 

 
What follow-up action is taken to address the red-flag item? 
 

• Design computations and/or plan details are returned to design/consultant with written 
explanation as to why criteria/specifications are not acceptable.  Included in the 
comments will be guidance as to how to proceed in design using current accepted 
PennDOT design criteria or material specifications.  Items are noted on comment sheet 
for the consultant to respond and/or justify. 
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• Designer made to revise bridge design and drawings prior to letting project out for bid.  
Otherwise, an addendum is issued with the revised bridge plan sheets. 

• Strike-off Letter used to alert all bridge designers to clarify unclear Design Manual 
sections to prevent encountered problems from occurring in future bridge designs 
problem. 

• Follow-up by verifying that the comments were addressed or adequate explanation was 
provided before recommending approval. 

• More stringent enforcement of prime consultant responsibility/accountability for 
subconsultant work. 

• Documentation of the QA/QC process of consultants has been requested. 
 
Describe the level of detail the Pennsylvania DOT uses in reviewing consultant engineering 
bridge plans? 
 
Quality Assurance (QA) engineer performs a check of design methodology and plan 
specifications.  A QA engineer would typically provide an in-depth detailed review of design 
procedures, plan development and details for critical design aspects and/or unique features 
depending upon the structure type, complexity and unusual nature. 
 
Level of detail depends on whether a red flag item is found.  The more red flags, the closer the 
review.  Also somewhat dependant on the size of the structure.  Larger structures require more 
time as they are usually high volume structures and have more substructure units that can have 
special details. 
 
The reviews focus on: 

• Evaluation of computer programs (if other than programs accepted by the Department) 
are made and the program results are verified if necessary 

• Review for compliance with Department criteria and standards 
• Review for constructibility and cost-effectiveness when design is prepared by a 

consultant retained by the Department 
• Check of design calculations such as computer program input values 
• Check of plans to ensure that design information is adequately and correctly shown 

 
More detailed review for complicated structures or if needed based on problems found during a 
review. 
 
4. Does the Pennsylvania DOT review consultant engineering bridge plans 
concurrently with the FHWA Division Office? 
 
PennDOT performs design reviews for all bridge plans.  FHWA performs design plan reviews 
for the major and complex bridges.  For projects that the plans will be reviewed by PennDOT 
and FHWA, the reviews are performed concurrently in most instances. 
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Does the Pennsylvania DOT review the consultant plans with the expectation that FHWA 
will be performing a similar type of review? 
 
PennDOT performs a thorough and complete design plan review irrespective of the type of 
review performed by FHWA.  We do welcome the reviews performed by FHWA as they provide 
an insight from experiences on a national level/perspective. 
 
5. What are the qualifications of the Pennsylvania DOT personnel who conduct the 
review of consultant engineering bridge plans? 
 
PennDOT has developed Standard Operating Procedures for Structure Design.  These SOPs 
were issued by policy letter 430-02-02. 
 
PennDOT bridge personnel who perform the reviews of bridge plans have a four year degree in 
engineering and many are Professional Engineers.  PennDOT has many training courses for 
bridge design and inspection, and encourages the bridge staff to take these courses.  Also, 
several NHI courses are conducted each year. 
 
6. What is the percentage of bridge design work that is done in-house versus the 
percentage that is done by consultant engineering firms? 
 
As PennDOT is a decentralized organization, the percentage of design work done in-house 
varies by the District.  In the rural Districts, more work is done in-house than by consultant and 
conversely in the urban Districts more work is performed by consultants than the in-house staff.  
However, for the complex and/or major bridges, the design would be performed by an 
engineering consultant.  Statewide approximately 60% of bridge designs for new bridges, 
rehabilitation and replacements are developed by consultants.  In the urban districts, this 
percentage is between 90%-100%.  However, for preservation and maintenance projects, nearly 
100% of the designed is developed by in-house staff. 
 
7. Describe the structure of the Pennsylvania DOT?  Is the bridge office centrally 
organized? 
 
PennDOT is decentralized with the Central Office providing policy development, quality 
assurance, technical assistance and project oversight, review and approvals. 
 
How many district bridge offices are located in the state? 
 
PennDOT has 11 District offices located throughout the Commonwealth. 
 
Are consultant engineering bridge plans reviewed at the central office or district bridge 
office? 
 
The review responsibility is described in Design Manual Part 4, PP 1.9 Bridge Submissions 
Design Phase, specifically Table 1.9-1, 1.9-2 and 1.9-3.  The more complex projects are 
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reviewed by District staff as well as Central Office staff.  For certain projects, the District may 
also hire an engineering firm to assist with the review.  The reviews will be completed in 
accordance with DM4 PP 1.3.4. 



















































 
Ap.A-1 

 
D-509 (4-00) SHEET NO. 1 OF 3 
REPRODUCE  LOCALLY 

 

QUALITY ASSURANCE FORM FOR PRESTRESSED CONCRETE BRIDGE DESIGN 
 
Designer: _____________________________________________________________________  Date: ___________ 
 (DESIGN OFFICE & NAME OF DESIGNER) 

System of Units  □ Metric  □ U. S. Customary 

 

1. PROJECT INFORMATION 

 
County: ______________________  S.R.: __________  Sec.: __________  Over: 
_____________________________ 

 (STREAM, RAILROAD, OR ROAD) 

 
S-No.:________________  Design ADT: ________________  ADTT: ________________  Year: 
________________ 

 

2. SUPERSTRUCTURE 

 
No. of spans: _______________; Span length(s): _________________; Max. Skew: ____________________ 
 
Type and Size of Beams: ___________________________________________________________________ 

Any deviations from T.S.&L. and Foundation approvals?  Yes □  No □ 

 
 If yes, indicate reasons _________________________________________________________________ 
 
List restrictions on Alternate Design, if any: _____________________________________________________ 
 
_______________________________________________________________________________________ 

If multi-span, is it a jointless design?   Yes □  No □  N/A □  

 
 If no, indicate reasons: __________________________________________________________________ 
 

LL Distribution:  PennDOT Approximate □  Finite Element □  Other □ 

 
Strands: Size_____________________________________________________________________________ 
 
 1860 MPa{270ksi} Low Lax _________; Stress Rel _________; Straight _________; Draped __________ 
 
 Debonded in lieu of draping ______________; % Debonded ______________ 
 

Max. Unfact. Pos. Moment ______________________ kN≅m {kip≅ft} (Calc. Page  ___________) 
 
 Location _____________________________________________________________________________ 
 

Max. Unfact. Neg. Moment (Slab @ Cont.) ______________________ kN≅m {kip≅ft} (Calc. Page ___________) 
 
 Location _____________________________________________________________________________ 

 



 
Ap.A-2 

 
D-509 (4-00) SHEET NO. 2 OF 3 

 

QUALITY ASSURANCE FORM FOR PRESTRESSED CONCRETE BRIDGE DESIGN 
 
Designer: _____________________________________________________________________  Date: ___________ 
 (DESIGN OFFICE & NAME OF DESIGNER) 

System of Units  □ Metric  □ U. S. Customary 

 
 

Final Tensile Stresses in Precomp. Tensile Zone: 
 
 PHL-93 (actual) = ___________________________________  MPa {ksi} (Calc. Page _______________) 
 
 Resistance = ___________________________________  MPa {ksi} (Calc. Page _______________) 
 
Maximum Prestressing Force ______________________ kN {kips};  Eccentricity _______________________ 
mm {in.} 
 
For Critical Section*: Maximum Factored Flexural Resistance (Mr) __________________________________

  kN≅m {kip≅ft}; 
 

  Maximum Factored Moment (Mu)  ______________________  kN≅m {kip≅ft} 
 
*Based on controlling vehicle, either PHL-93 or P-92. 
 
Under-reinforced: ______________________________;  Over-reinforced: ____________________________ 

Does Web Thickness meet the I-Beam minimum of 200 mm {8 in.}? Yes □  No □ 

 (except 455/760, 455/835 and 455/915 beams, which is 155 mm) 
 {except 18/30, 18/33 and 18/36 beams, which is 6 in.} 

Does Top Flange Thickness meet AASHTO Type V/VI Beam (minimum of 125 mm {5 in})? Yes □  No □ 

Transverse Tendon Layout as per BD-653M and 654M? Yes □  No □  N/A □ 

 
Deck Placement Sequence shown for Cont. Spans show on sheet: ___________(including diaphragm area) 
 
If Draped I-Beam Design: 

 Is extra Shear Steel furnished at drape point?  Yes □  No □ 

 
 Is Epoxy-Coated Reinforcement provided: 

  In Non-Composite Adjacent Box Beams with Bituminous Surface? Yes □  No □ 

  For 2700 mm {9ft.} length at ends of all beams adjacent to joints? Yes □  No □ 

 
Recessed Strand Detail Shown in Plans on Sheet __________________________________ 

Are Strands Debonded in Bottom Row?   Yes □  No □ 

For continuous designs:  Are shear and moment envelopes or tables shown? Yes □  No □ 

Is positive moment reinforcement provided/required?   Yes □  No □ 

 



 
Ap.A-3 

 
D-509 (4-00) SHEET NO. 3 OF 3 

 

QUALITY ASSURANCE FORM FOR PRESTRESSED CONCRETE BRIDGE DESIGN 
 
Designer: _____________________________________________________________________  Date: ___________ 
 (DESIGN OFFICE & NAME OF DESIGNER) 

System of Units  □ Metric  □ U. S. Customary 

 
 

3. SUBSTRUCTURE 

 
Bearing Types: 
 
 Expansion: ____________________________________________________ (Calc. Page ____________) 
 
 Fix: __________________________________________________________ (Calc. Page ____________) 
 
Expansion Dam Type: __________________________________________________ 
 
Design Load for Shear Blocks: ________________________________________ (Calc. Page ____________) 

Was Live Load Considered in Design of Backwall as per DM-4?  Yes □ No □ N/A □ 

Are Beam Seats at both substructure units sloped the same for adjacent Box Beams?  Yes □ No □ N/A □ 

 
(Use camber values for longitudinal slopes) 

 

4. COMMENTS 

 
_______________________________________________________________________________________ 

 
_______________________________________________________________________________________ 

 
_______________________________________________________________________________________ 

 
_______________________________________________________________________________________ 

 


















