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Quality Management

• Purpose:  To assure a consistent, high level of 
quality in all calculations, plans, and reports 
generated

• Quality Management Plan (QMP): Plan of how 
quality will be integrated and achieved for the 
specific project
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Quality Management

What belongs in a QMP:
• Project specific details
• QC/QA Process

– What are the roles to assure quality
– Who will be filling those roles

• Software usage
• Calculation and plan review process
• Usage and Integration of Independent Technical 

(ITRs) or Constructability Reviews (CRs)
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Quality Management

• Quality Control (QC)
– Checking of plans and calculations
– Documenting review process

• Quality Assurance (QA)
– Verifying quality control process was followed
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Design Personnel

People involved:
• Designer (QC)
• Checker  (QC)
• Quality Manager (QA)
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Design Personnel

Checker experience ≥ Designer experience

• Calculations
• Plan preparation

• Experience with component design or drafting
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Software

• Software must be appropriate for project-
specific circumstances.

• Designers need to understand limitations of 
software and validations.

• MnDOT LRFD Bridge Design Manual Section 4.1
– Basic
– Intermediate
– Complex
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Software – Basic

• Bridge elements
– Abutments
– Splices
– Bearings
– Most cases of prestressed concrete beams

• Methods
– Independent set of calculations 
– Line-by-line check of calculations 
– Using software that has been validated for a similar 

situation
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Software – Intermediate

• Bridge elements
– Piers
– Straight steel girders
– Prestressed beams – flared or variable overhangs

• Methods
– Independent design and check each using a different 

software package 
– Hand check using moderate simplifications with 

sound engineering judgment
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Software – Complex

• Bridge Elements
– Concrete box girders
– Steel box girders
– Curved steel girders
– Structures requiring a soil-structure interaction 

model

• Methods
– Independent design and check each using a different 

software package only!
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Software – Checking methods

• Validated design software/spreadsheets
– Assess all input. 
– Review output to confirm a reasonable answer.

• Line-by-line check
– Every line of calculations must be verified.

• Non-independent checking methods
– Handwritten initials on each page reviewed
– Not preprinted!
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Software – Checking methods

• Independent checks
– Must use different software packages or 

spreadsheets
– Compare 

• Input
• Intermediate and final output values

– Section properties
– Dead load moments and shears
– Live load moments and shears
– Code checks
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Software
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Software
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Drafting of Plans

• Utilize appropriate procedures:
– Drafting
– Checking
– Modifying

• Checklists
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Drafting of Plans

• Rebar

• Quantities
– Independent check
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Use of Standards

• Standards should be added late in plan 
production.

• Add from the MnDOT website, not old projects.
http://www.dot.state.mn.us/bridge

• Questions on usage should go through MnDOT 
Project Manager (Unit Leader)
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Use of Standards
• Fill in information 

where necessary.

• Indicate 
modifications as 
applicable.

• Sign the sheet.
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Independent Technical Reviews

• Use ITRs for complex or unusual details
• People to involve:

– Unit Leader
– Regional Construction Engineer
– State Bridge Design Engineer
– Others as needed

• Not the same as a peer review
– See MnDOT LRFD Bridge Design Manual Section 1.3.3
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Bridge Office Quality Manual

• Coming soon!

• Similar to Roadway’s Quality Management 
Process For Design-Bid-Build Final Plan 
Development

http://www.dot.state.mn.us/design/qmp/index.html
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Coordination with Grading Plans

• Retaining Walls
– Standard 
– Non-standard

• Approach Panels
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Coordination with Grading Plans

• Utilities (MnDOT LRFD Bridge Design Manual 2.4.1.6)
– On bridges
– Near foundations

• Box Culverts

• Special Hydraulic Structures
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Time vs. Quality

• Do NOT skip QC process to save time!
• Use over-the-shoulder (OTS) reviews.
• Project manager responsibilities:

– Follow the steps in order: Final design comes after 
preliminary design

– Communicate potential issues with MnDOT ASAP
– Involve all stakeholders
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QUESTIONS?
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