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SAFETY
MOMENT

Filter lenses for radiant energy
Start with a shade too dark

Then move to a lighter shade

Filter Lenses for Protection Against Radiant Energy
Electrode Size

¥z inch Arc Current Protective Shi;
Less than 60 T
BO-160 ]
161-250 10
251-550 11
Less than 60 T
SO-160 10
161-250 10
251-500 10
Less than 50 a8
GTAW 50-150 a8
151-500 10
Air Carbon Less thamn S00 10
Arc Cutting S00-1,000 11
Less than 20 &
PAW 20-100 a8
101-400 10
401-800 11
Less tham 300 a8
PAC 300-400 a
-401-800 10
Torch Brazing, 3
Torch Soldering. 2
Carbomn Arc Welding 14

LR EEE Plate Thickness Minimum™*
(inches) (mm) Protective Shade

Light: Under % Under 3.2 4

Gas Welding Medium: - 3.2-12.7 =]
Haawy: Owvar & Ovar 12.7 [+

Light: Under 1 Under 25 3

Oxygen Cutting Medium: 1-6 25-150 4
Haawy: Ower & Owvar 150 5

Plate Thickness (inches)

Plate Thickness (mm)

NN e o s

'Mﬂ.l'ulﬂofﬂ-.lﬂb starl with a shade thal is oo dark 10 see e weld Fone. Tmnnoloallnmrwuc
gives sufficien! view of the weld rone withoul going below the mnamum. In cxyfuel gas welding or

ccutting whara tha torch produces a high yellow Ilght. it is dasirabls to uss a filker lons that Ehsurlmiha wallow

‘or sodium line in the visiole light of the b

Theseae values apply where he actual lrclsl:lurlro&oﬂ Expearnence has shown thal lighlter fllars may be

used when the arc is hidden by the workpiecs.

Sowrce: Oocwpational Safety amd Health Acministration (OUSHA L
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MDOT’S FABRICATION
QUALITY ASSURANCE TEAM

KEY

BVNA

- Program Management & Fabrication Engineering
Project Management & Fabrication Inspection

Quality Management & Fabrication Specialty Services KTA

DOT
Qs

Tator
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AGENDA

= Fabrication Quality Assurance (QA)
= What is QA?

= Why does MDOT perform QA?

LAST POSITION /
OF ROLL

= Shop Drawing Review - —
* What are shop drawings? " -

=" Why does MDOT review them? _ONE-GROER f2t10%07 R
=i .

Lafayette bascule bridge segmental girder shop drawing.
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FABRICATION QUALITY ASSURANCE

What is Quality Assurance (QA)?

What is Quality Control (QC)?

T
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FABRICATION QUALITY ASSURANCE

International Standard for Organization (I1SO) 9000:2015

Quality Assurance (QA): Proactive part of quality management aimed at providing confidence that quality
reqguirements will be fulfilled. QA involves planned and systematic activities across all stages of production or
service delivery....QA emphasizes process improvement, risk reduction, and prevention of potential issues, which
reduces costs and enhances customer satisfaction.

Quality Control (QC): Reactive part of quality management focuses on inspection, testing, and verification to
ensure that products or services meet specified requirements. QC activities are typically applied after production
or during critical checkpoints to detect defects and prevent nonconforming products from reaching customers.
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FABRICATION QUALITY ASSURANCE

American Institute of Steel Construction (AISC)

Quality Assurance (QA): Refers to the systematic activities implemented within a quality system that

provide confidence that a product or service will fulfill quality requirements. It focuses on the overall
framework to ensure that quality management system requirements are met.

Quality Control (QC): Involves the operational techniques and activities used to fulfill quality
reguirements. It is a subset of QA that focuses on the inspection aspect of guality management.
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FABRICATION QUALITY ASSURANCE

Prestressed/Precast Concrete Institute (PCl)

Quality Assurance (QA): Focuses on the overall quality of the process and the system, ensuring that all
aspects guality management system are aligned with the required standards and best practices.

Quality Control (QC): Is more about the actual delivery of the product, where the focus is on inspecting
and testing the final product to ensure it meets the specified quality criteria.
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FABRICATION QUALITY ASSURANCE

National Precast Concrete Association (NPCA)

Quality Assurance (QA): The planned and systematic activities implemented within the quality system
that can be demonstrated to provide confidence that a product or service will fulfill requirements for
guality. QA activities and responsibilities cover virtually all of the quality system in one fashion or the
other.

Quality Control (QC): The operational technigues and activities used to fulfill requirements for guality. QC
is a subset of the QA activities that focuses specifically on the operational activities used to fulfill guality
management requirements.
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FABRICATION QUALITY ASSURANCE

What is Quality Assurance (QA)?

QA is proactive by focusing on prevention through process management to reduce
risks and improve customer satisfaction by preventing defects in products.

What is Quality Control (QC)?

QC is reactive by focusing on detection through inspection and testing to ensure
products are free of defects.

2026 BRIDGE WEEK




FABRICATION QUALITY ASSURANCE

QA & QC Venn Diagram:

= High-quality products

" |mproved processes &
procedures

" |ncrease efficiency, safety,
efficacy

= Reduce costs

Process monitoring

Process improvement

Process oriented Proactive

Quality
Assurance

Creation

Training Root cause
analysis

Documentation
Audits

Reactive
Lab testing

Reportin

Release of P g
~ high-quality Product oriented

products
Improve processes Q i
Crsdiie uality
S b Verification
Increase efficiency, C t I
safety & efficacy On ro
! : Inspection

Customer feedback

Product sampling
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FABRICATION QUALITY ASSURANCE

Why does MDOT perform QA?

HS Audit Program: Nonconformances

- Proactive to reduce project risk, improve product Pareto
quality & customer satisfaction.

- QC does not prevent project quality issues.
- Prevention (QA) is a long-term solution.
- Detection (QC) is a short-term solution.

- MDOT’s QA program is predicated on certified
shops.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

2026 BRIDGE WEEK




FABRICATION QUALITY ASSURANCE

’ . MDOT QA ITP - Bridge Steal Level | Page 381
Aspects of MDOT’s QA Program: —
= Proactive: MDOT QA performs shop drawing review, prefabrication —
meetings, fabricator procedure reviews, concrete I1ATs, welder I
qgualification testing, concrete mix design review, WPS review, etc. @~ [ il B
= Process Oriented: MDOT QA has detailed program/procedures el S B
(prefab meeting template, inspection procedures, inspection & test o for | fme
plans, inspection file checklists, supplier qualification standards, ] L
audit checklists, etc.). o [ [

10 JMMUARY 2024
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FABRICATION QUALITY ASSURANCE

Aspects of MDOT’s QA Program
(continued): 2025 RFI Pareto Chart

100% 100%

= Documentation: MDOT QA collects QC documents and “
stores files into fabrication inspection file. Provides . %
traceability and evidence of compliance. .

= Audits: MDOT QA performs supplier qualification audits s
and special immediate shop audits if QC is ineffective. 2

15
10
5

0 0%

Alternate Design Alternate Material Other Constructability
Fabrication Clarification
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FABRICATION QUALITY ASSURANCE

Aspects of MDOT’s QA Program (continued):
etno

=  Root Cause Analysis: Supplier performs root cause analysis if they
self-issue or MDOT issues Corrective Action Requests (CAR). MDOT
QA verifies root cause has been completed.

Root cause
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FABRICATION QUALITY ASSURANCE

Aspects of MDOT’s QA Program (continued):

=  Process Improvements: Supplier root cause analysis often P
leads to process improvements. MDOT QA reviews during
CAR reviews and annual audits.
=  Training: Supplier training is required to “implement” b e o S

team? ; '  improved?
I YHQ :

process improvements. MDOT QA verifies this has been
completed if part of a MDOT QA CAR.

EXECUTE
Improvement
changes.
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FABRICATION QUALITY ASSURANCE

Aspects of MDOT’s QA Program
(continued):

Process Monitoring: Most shop inspection by
MDOT’s quality assurance inspector is monitoring QC
and some inspection & testing that duplicates QC
but intended to verify/check.

T
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FABRICATION QUALITY ASSURANCE

Corrective Action Request (CAR)

Action to eliminate the cause of the detected nonconformity or
other undesirable situation such as repetitive process control
issues, severe or repetitive procedural violation, a severe customer
complaint, or any internal/external audit finding. Action includes:

1. Identify quantity of affected product/materials

2. Containment (segregating, process-interruption, personnel
stand-down)

3. Correct nonconformance
4. |dentify root cause

5. Implement long-term verifiable action to prevent recurrence
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FABRICATION QUALITY ASSURANCE

" Location of “MDOT QA” does indicate:
- After QC

- Least effort

= Location of “MDOT QA” does not indicate:
- Responsibility Plant

- Ability to direct QA/QC

- Level of expertise

Production

Responsible to meet contract v
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FABRICATION QUALITY ASSURANCE

= Contract Documents

STRUCTURAL FABRICATION

= MDOT Materials Quality Assurance Procedures Manual QUALITY MANUAL

= MDOT Structural Fabrication Quality Manual s s

& with the 2020
Standard Specifications for Construction

®MDOT

Michigan Department of Transportation

STRUCTURAL FABRICATION UNIT
BUREAU OF BRIDGES AND STRUCTURES
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FABRICATION QUALITY ASSURANCE

. e . &
Plant Certifications (ISO based): = 150 9001

= Steel: AISC -
QUALITY

=  Concrete: ACPA, NPCA, and PCI MANAGEMENT MANUAL
= Robust Quality Management Systems (plant QA & QC)

=" |nternal annual audits

* |nternal management reviews

= NCR & CAR triggers

= External audits (plant certification company)
= Continuous improvement

. (process ),
- /' —— —cusTo
/ ",' l"'-,‘
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SHOP DRAWING

[EXAMPLE FRESENTATION ONLY]|
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SHOP DRAWING REVIEW

= Shop detail drawings are a type of working drawing.

* Turn contract plans and specifications into highly detailed technical \[/)Vork!ng
plans that guide fabrication/manufacturing. ralng

Shop Detail Shop
Drawing Drawing

2026 BRIDGE WEEK

= Translate design intent into buildable instructions.

= Essential for ensuring accuracy, reducing errors, and improving
coordination between trades during fabrication.

= Shop drawings may reference portions of the specifications.




SHOP DRAWING REVIEW

“The Contractor must not deviate from the plans or from
Department approved working drawings and design calculations
unless the deviation is approved by the Engineer in writing”

Deviations to contract per subsection 104.03 of 2020 MDOT SCC
Deviations cannot be “buried” in the SD

Request for Information (RFI) is best practice for proposing
deviations

MDOT’s Shop Drawing Review Process

2026 BRIDGE WEEK

MICHIGAMN DEPARTMENT OF TRANSPORTATION

Shop Drawing Review Process

Description

This dacumen! surmmerizes 1he Michigon Departmen? of Transponalion s (MDOT) shop drowing review
proce lof parmangnt iiuciund dements, lempenary Bricges, and lermporary waiks thal are reguired 1o
have shop drawings submilied lor approval. 1 is imporiond for MDOT fo respond quickly fo shop drowing
subrrittols in order to keep the project moving lorwarnd. The decument discusses e porpess of shop
drawings, MDOT's process lor revienwing and domping drawings, and dilferences in the review process
besed on differenl conbiocling methods. A high-level wokflow of The shap drawing subrmiltal proces
Trar Centiaeton submittal rough MDOT appreval is alie included 1o provide wiens wilh a guick vissal aid
o betier undestand the process. Projectwise workflow sieps ore incleded fo enwure consistency in folder
siruchure, naming convenfion, wod: staies, and decument storoge. A Tsing of comman shop dirawings
reguired lo be submithed for review and appraval by MOOT and a il of the asacialed MDOT technical
feiew aieas is cso included lo assish the shap drowing cecrdinaler. Infarnation ler developing Iis
docurnent has been ablaned ram e 2012 MDOT Slandand Spedlications fer Constuction (MDOT35C)
and e cument MDOT Brickge Dedicgn Manwal (MDOT BOM]. This docurmenl is Broken domn into the
Tedlowing sections:

Sheg Delal Drawings

. Submillal Requirernents
Coordinoior Resporebiities
Innevative Conbacting
High-Lewvel Warkflow
Prapeciise Workllow
Carnmeon Shop Drowing List

. MDOT Technical Revisw Aneas

e  al ol o

1. Shop Detail Drawings

Sherps edesbail clrenwinggs, cormmonly called shop drawings, are a lype of warking drawing thel the Conlroslar
devakaps prior e fabricalion. The Contrachor is respaniible Tor praviding diawings thal accuialely e he
appropiabe delals, dimensons, maledal requirernents, labrication procedures, and ather reguirements
neceuary bo labricale and erect elerments of fhe siuciue in conformance with fhe conbroch docuwments.
The awriers generd resparsbiily & 1o review e diawings 10 ense thal the Confracler hes careclly
rlemieled e intent ol he controcl documents and verily the delals praperdy reflec! maledal and
Tabiicatienfeguirarnsnls. Whern ieviewing shep diawings, il & nel necessary 1o chedk the el dmensian.
It is the responsdbiity of MDOT o ascertain hat the Conbrochor is supphing the e s pecified, while it i ihe
Centracions respensibiily thot al ilems ore (ooicaled fo the corec! dimengens. Sheg drawing review is
Hie first lewel of a qualily assurance prograrn, i vital for 1he wecessiul delvery of fabricated moterias 1o
e fiedd, and i olsio mportant for fabricaled matedols thal ore nol accepled bosed on “Fabicalion
Irspeciion” per MDOTs Mabeiols Quolity Assurance Procedunes monual.




SHOP DRAWING REVIEW

"Industry Drafting Standard References:

=  Precast/Prestressed Concrete Institute (PCl) MNL
119 Drafting Handbook, Precast and Prestressed T
Concrete 2" Ed. 1990 (15t Ed. 1975) DRAFTING HANDBOOK

rrrrrr t and Prastrasssd Cu create
AEWVISED SECDMND E |

= National Steel Bridge Alliance (NSBA) Shop Detail
Drawing Presentation Guidelines G1.3:2002

= NSBA Shop Detail Drawing Review/Approval
Guidelines for Fabricated Structural Steel G1.1-2020
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SHOP DRAWING REVIEW

What MDOT’s shop drawing approval stamp used for?

= Document control
= Communication between MDOT and shop inspector

= Division 1 of MDQOT spec book:

“The Department’s review and approval does not relieve the Contractor of full responsibility for
all negligence in the construction of he project resulting from the working drawings. The
Department’s review and approval of the working drawings and design calculations are not a
warranty of the adequacy and correctness of the design”

Above language has been reviewed and supported by MDOT'’s Attorney General Office.
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QUESTIONS?

700 BUSY TO IMPROVE?

I've got an idea!
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