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Overview of MDOT OC/QA Project

* Purpose

23 CFR 650.313(g) Quality Control and Quality Assurance

Requires each to assure that
systematic Quality Control (QC) and
Quality Assurance (QA) procedures
are being used to maintain a high
degree of accuracy and consistency
in the inspection program.

2019 Michigan Bridge Conference




Overview of MIDOT OC/OA Project

Other Reasons for QA/QC

SURPRISES

ALL OF OUR DATA

IS GROSSLY INACCU-
RATE...BUT I NEED
DATA IN ORDER TO

IF T CONCENTRATE
HARD ENOUGH I

CAN FORGET THAT THE
DATA IS BAD, THEN

I CAN USE IT.

I HAVE TO GIVE HIM
CREDIT: MANAGING
IS HARDER THAN

IT LOOKS.

scottadams®aol.com
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Overview of MIDOT OC/OA Project

Metric #20: Inspection procedures — QC/QA rev 5/1/17

NBIS Reference: 23 CFR 650.313 (g) — QC/QA

e Systematic quality control (QC) and quality assurance (QA) procedures are used to maintain a
high degree of accuracy and consistency in the inspection program.

e QC/QA procedures include periodic field review of inspection teams, periodic refresher
training requirements, and independent review of inspection reports and computations.

Population: None (or as determined to be appropriate by the reviewer).

‘Compliance (C): All of the following must be met for C:

¢ QC/QA procedures are established, documented, implemented, and effective.

e QC/QA procedures include periodic field review of inspection teams, periodic refresher
training requirements, and independent review of inspection reports and computations.

Substantial Compliance (SC): All of the following must be met for SC:

e QC/QA procedures are established, implemented, and effective, but minor aspects of the
procedures are not documented or are not being performed.

e QC/QA procedures include periodic field review of inspection teams, periodic refresher
training requirements, and independent review of inspection reports and computations.

Compliance Levels

Non-Compliance (NC): One or more SC criteria are not met.

2019 Michigan Bridge Conference



Overview of MIDOT OC/OA Project

Metric 20— QC/QA is impacted by the findings of the following
metrics:

" Metric 12 — Quality Inspections
" Metric 13 — Load Rating

" Metric 18 — Scour

" Metric 22 — Prepare and Maintain an Inventory

2019 Michigan Bridge Conference




Overview of MDOT OC/QA Project

FHWA’s Recommended Framework for QC/QA

About Resources Briefing Room Contact Search FHWA

@ chcrd\ Highway Adfninis?roﬂon

Bridges & Structures

Structures Geotech Hydraulics Safety and Management

Bridge Inspection Tunnel Inspection Bridge Preservation

A. Documentation of a QC/QA Program
B. Quality Control (QC) Procedures
C. Quality Assurance (QA) Procedures

Home [ Programs / Bridges & Structures / Safety / Bridge Inspection / National Bridge Inspection Standards / Recomme

Recommended Framework for a Bridge
Inspection QC/QA Program

Introduction:

23 CFR 650.313(g) Quality Control and Quality Assurance requires each state to assure that
systematic Quality Control (QC) and Quality Assurance (QA) procedures are being used to maintain
a high degree of accuracy and consistency in the inspection program. Accuracy and consistency of
the data is important since the bridge inspection precess is the foundation of the entire bridge
management operation and bridge management systems. Informatien obtained during the
inspection is used for determining needed maintenance and repairs, for prioritizing rehabilitations
and replacements, for allocating resources, and for evaluating and impreving design for new
bridges. The accuracy and consistency of the inspection and documentation is vital because it not
only impacts programming and funding appropriations, it also affects public safety. Therefore, the
FHWA has developed the following recommended framework for a bridge inspection QC/QA
program.

- ~ : W75 TEARS
R e e w 2019 Michigan Bridge Conference
AKE ENGINEERING GROUP, LLC group



https://www.fhwa.dot.gov/bridge/nbis/nbisframework.cfm

Overview of MIDOT OC/OA Project

=

A. Documentation of a QC/QA Program

A MICHIGAN STRUCTURE

INSPECTION MANUAL
(Misiv)

-’

MiSIM documents the QC/QA Requirements

- Procedures intended to assure quality is
maintained at a certain level.

MANUAL
STRUCT URE \NSPECT‘\:)N
- M\CH‘GAN BRIDGE \NSPEC\' 10

CHAPTER 2

CE
ROL & QUALTY ASSURAN

QuALTY CONT
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Overview of MDOT OC/QA Project

C. Quality Assurance Procedures (FHWA Framework)

1) Define and Document QA Roles and Responsibilities

2) Establish Frequency

3) Document disqualification procedures for team leaders/firms
4) Document re-qualification procedures

6) Document procedures to validate QC Procedures.

2019 Michigan Bridge Conference




Overview of MDOT OC/QA Project

Bridge Owner Responsible for QC
MDOT Responsible for QA

QA 1is (typically) completed Annually for all agencies within
a Specific MDOT Region
(+/- 5 years to complete all agencies, 20% per year)

2019 Michigan Bridge Conference




Overview of MDOT OC/0QA Project

W75 YEARS
group

MICHIGAN STRUCTURE INSPECTION MANUAL
BRIDGE INSPECTION — PROGRAM REQUIREMENTS

1.05 Qualifications

Minimum qualification requirements are defined in NBIS section 650.309 Qualifications. In addition NBIS
section 650.313(g), Quality control and guality assurance requires the state to develop and implement
the periodic bridge inspection recurrent training requirements.

Qualification requirements are assessed annually by FHWA for compliance with NBIS using the criteria
specified in the following metrics:

Metric 2 — Qualifications of Personnel — Program Manager NBIS 650.309(a), 650.313(g)
Metric 3 — Qualifications of Personnel — Team Leader(s) NBIS 650.309(b), 650.313(g)
Metric 4 — Qualifications of Personnel — Load Rating Engineer NBIS 650.309(c)
Metric 3 — Qualifications of Personnel — Underwater Diver NBIS 650.309(d)
Consultants interested in service contracting with the Michigan Department of Transportation (MDOT) in
the classifications of Bridge Load Rating Analysis, Bridge Safety Inspection, and Underwater Bridge
Inspection must be prequalified as a prerequisite to submitting proposals for contracting. See MDOT's
Consultant Prequalification Application Instructions for additional staff education and experience
requirements.

2019 Michigan Bridge Conference
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Overview of MIDOT OC/OA Project

6) Document procedures to validate QC Procedures.

2018-19 Bridge Inspection and Load Rating QA/QC

TETRA TECH
GREAT LAKES ENGINEERING GROUP, LLC
W75 YEARS
T e e el )l [5] BERGMANN
gr°up | — | ARCHITECTS ENGINEERS PLANNERS

5 : L2 57

North Region

2019 Michigan Bridge Conference
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Overview of MDOT OC/0QA Project

QA/QC Project Scope Summary

* PRELIMINARY ACTIVITIES

Review Bridge Network and Select Bridges
Initialize Contact w/ the Bridge Owner

' ALANSON
|ALPENA
ALPENA
Alcona County
Alcona County
Alcona County
Alcona County
Alcona County
Alcona County

Alcona County
Alcona County
Alcona County
Alcona County

Review QC Activities

REGION STR NO. BRKEY

Gaylord
Alpena
Alpena
Alpena
Alpena
Alpena
Alpena
Alpena
Alpena
Alpena
Alpena
Alpena
Alpena

LS TN S S T ST R ST ST ST ST -

W75 TEARS
AT LAKES ENGINEERING GROUP, LLC group

FACILITY

RIVER STREET
SECOND AVENUE
NINTH AVENUE
BAMFIELD ROAD FHO8
MIKADO GLENNIE RD
MIKADO RCAD
SHAW ROAD
HURBERT ROAD
HUBBARD LAKE ROAD
COUNTY HWY F41
COUNTY HWY F41
COUNTY HWY F41
LAKESHORE DRIVE

2019 Michigan Bridge Conference

FEATINT

CROOKED RIVER
THUNDER BAY RIVER
THUNDER BAY RIVER
AU SABLE RIVER
PINE RIVER

VAN ETTEN CREEK
BLACK RIVER
THUNDER BAY RIVER
SUCKER CREEK

PINE RIVER

VAN ETTEN CREEK
VAN ETTEN CREEK
BLACK RIVER

45,4400
45,0639
45.0709
44,5606
44,5904
44.5910
44.7509
44,8591
44,7739
44,5506
44,5736
44,5783
44.8150

84.7856
83.4306
83.4373
83.8033
83.4481
83.4144
83.3358
83.5953
83.5217
83.4221
83.4223
83.4223
83.3026
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Overview of MDOT OC/OQA Project

QA/ Q C PrOj eCt Scop e Summary REVIEW OF AGENCY’S QUALITY CONTROL PROCESS: INSPECTION

Does the owner have an engineer or technical person performing QC? |:|Yes
If yes: Name:
Company:

= .A.G ENCY VISITS Position:

Quality control measures performed by the Agency or on the Agency’s behalf:

Brldg‘e Owner and Te am Le ader . Veri.fy ins.pnlacto.r credentials mee.t QTL requirements? |:|Yes
e Review diving inspector credentials? |:|Yes
’ e Maintain a file for Agency and/or Consultant credentials? I:IYes
ReVIeW InspeCtlon and Load Ratlng QA/QC * Perform periodic timeliness reviews? [Cves
Procedures (On File?) When/How?

Review inspection documentation? [Cves

» 1 1x71$1 How many? When?
Rev:lew QC ACthltleS Field review selected structures? I:lYes

. s : How many? When?
Complete Fl]'e Rev:l'ew Document RFAs inYMiBRIDGE? |:|Yes
® . o Document critical findings in MiBRIDGE? DYes
Complete Fle].d. ReVIGW Maintain scour action plans in MiBRIDGE? |:|Yes

Document element level inspections in MiBRIDGE? [Cves
Maintain Agency and/or Consultant QA/QC Plan on file? |:|Ye5
List any other QC activities performed:

Is there a formal feedback process to the inspectors as an outcome of QC findings?

|:|Ye5 |:|No

Describe.

Inspection Assessment: EIQA DQC

W75 TEARS
= w 2019 Michigan Bridge Conference
T group
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Overview of MIDOT OC/OA Project

QA/QC Project Scope Summary

SR ———

™
QA vs QC (Inspection) B N
4 v 5 B3 LY,
* 10% of Owners Inventory Selected - Bridge Review List B (‘i @Iﬂ
Bridge Inspection File Review, Qualification Review Timeliness Review o WL
QA -

50% of the Bridge File list will have a File/Field Review Completed

QC -
Bridge Review List, Plus (Additional Structures Subject to Review)
100% of the Bridge File List will have a File/Field Review Completed

2019 Michigan Bridge Conference
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Overview of MDOT OC/OQA Project

QA/QC Project Scope Summary

QA vs QC (Load Rating)

v

10% of Owners Inventory Selected - Bridge
Review List

NOTE: Structures will be added to the Bridge Review List
As Needed.

L

100% of the structures on the Bridge Review List
will be subject to the QA/QC review.

2019 Michigan Bridge Conference

10005020
?ﬁ%osg ROAD over PENNSYLVANIA ROAD - Span 1(SB)
TOLEDO ROAD / PENNSYLVANIA ROAD
03/01/19
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sidewalk Thickness 6”
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Overview of MDOT OC/OQA Project

. s )
Il e vwner s ree acC x> ouetnes roR 810G
Bridge Field Services,
The NBIS sets the maximum frequencies for Routine, Fracture Critical, and Undej
. fair to good condition. Evaluation of the conditions encountered during the ins)

appropriate frequency for future inspections. These guidelines are to be used

e e r e I‘I C e an 0 'l ] S retegize ot th cocitions ancontered re i french i
Reduced fraquencies ara set to verify and ensure stability of the deficient
elements between inspections,

FREQUENCY "' (Months)

COMPONENT OR BRIDGE TYPE
s6|s12|<24/s36]s2

Contact List Y —

g

Item 58 or 588 NBI rating = 3
Decks containing false decking

" MiSIM Chapters e

E
E False decking protects < 75% of span

False decking protects = 75% of span

" Frequency Guidelines R,

e t C n Longitudinal cracks in beam

Diagonal shear cracks in beam

STEEL PRIMARY MEMBERS
Section loss (amount unknown)

Extensive loss of section

Fatigue cracks in redundant primary
member

Temporary supports under beams

Extensive loss of section

Severe distortion of built-up members
induced by pack rust

Fatigue cracks identified within
previous 4 Years

Gusset plates exhibiting out-of-plas
distortion

Elements rated in poor condition

Updated 1/6/2015

W75 TEARS

2019 Michigan Bridge Conference 17
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Overview of MDOT OC/QA Project

* Objectives of MDOT’s QA/QC Project

Increase consistency and accuracy of Inspections and Load
Rating documentation

Increase the awareness of the NBISand MDOT Requirements

" Work with the Bridge Owners to help them understand the minimum
requirements and prepare them for future reviews.

Ensure that Written Documentation exists for completing the QA

2019 Michigan Bridge Conference 18
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Annual QA/QC Restlts (Findings)

* 2017 - First time agencies were reviewed for a second
time

Selected agencies that had previous
deficiencies with inspection reports or
missing information in the bridge files

33 agencies reviewed in Southwest,
Grand, Bay, University, and Metro
Regions(22 cities/villages, 10 counties,
Blue Water bridge)

2019 Michigan Bridge Conference
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Annual OA/QC Resiilts (Findings)

* Quality Control and Personnel Qualifications

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

Is quality control effective?
Consultant performing inspections?
Is the inspector a qualified team leader?

Load ratings performed by PE?

Using diving inspector to check for scour?

Is the diving inspector certified?

N Avg. 2007-2016 w2017

7 W75 YEARS
T w 2019 Michigan Bridge Conference
T group

21



Annual OA/QC Resiilts (Findings)

* Quality Control Process

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

Is MiBridge being utilized?
Utililizing periodic timeliness reviews?
Was the latest inspection completed on time?

Are critical findings documented in MiBridge?

Is a qualified person reviewing field inspections?

Is a qualified person reading inspection reports?

QA Review?

W Avg. 2007-2016 m 2017

W75 TEARS
== w 2019 Michigan Bridge Conference
T group




Annual OA/QC Resiilts (Findings)

* Bridge File Components

Is there a separate file for each bridge?

BSIR on file?

SI&A form on file?

Work recommendations on file?

Load analysis calculations on file?

Load analysis assumption form?

Load analysis summary form?

W75 YEARS
group

0% 10% 20% 30% 40%

N Avg. 2007-2016 w2017

2019 Michigan Bridge Conference

50%

60%

70%

80%

90%

100%
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Annual OA/QC Resiilts (Findings)

* Bridge File Components

Plans / Sketches

Scour Assessment / Mitigation Actions

Correspondence

Maintenance Records

Pictures

~ W75 TEARS
ROUP, LLC group

0%

10% 20% 30% 40% 50%

W Avg. 2007-2016 m 2017

2019 Michigan Bridge Conference

60%

70%

80%

90%

100%
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Annual OA/QC Resiilts (Findings)

Al

Inspection Consistency with Established Criteria

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

Comments consistent with the ratings?

Is the level of comments sufficient?

Ratings, comments align with help guides?

Inspection frequency modified appropriately?

N Avg. 2007-2016 m2017

7 W75 YEARS
T w 2019 Michigan Bridge Conference
s | i group
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The Perfect Review

* File Review (Owner)

-

.

.

.

Quality control plan

Inspector credentials
Documentation of file and field QC
Separate file for each structure
Current inspection report

Load analysis with assumption and
summary forms

Scour assessment

Plans, correspondence,
maintenance records, photos

’ F1e1d Review (Inspector)

" Ratings in alignment with MDOT
NBI Rating Guidelines

Comments consistent with ratings

As ratings decrease level of
comments increase

Inspection frequency modified
appropriately
Report Critical Findings with RFA’s

Request Detailed Inspection, Load
Ratings, Underwater Inspections
as needed

*Refer to Mlichigan Structure Inspection Manual (IVIiSIIM)
Chapter 2 “Quality Assurance and Quality Control”

2019 Michigan Bridge Conference 26
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Improvements to Program Reviews due to OA/OC Program

s b

BRIDGE

v
g Fitver | A1
mary
uest For Action {RFhLzum
F:;Sa\ Nao. of ncomplets RFAS
5
Total Ho- of Camplete AFA
RFAS ‘:ubmw\ed oy Me o
mplete REAS Assigne
oo plete RFAS asgigned 12 Me
o
Critical Finding®

\ntermemate Action Type P
Detailed {nspection

Damage nspeciion

tion

geour BV alud ‘
‘:chcdu\e special ngpection
False Decking RAR

Load Rating

Load geduction < 20%
Temporary Supports

PRI {nataliation

Steel Repairs

concrete Repails

Beam End Repairs

Seour Repall®

n Progress
P

- e

g oo - P

;w2

Seale Concrete
Other Action®
Prograrm project
Joint Rapail
Railing Repalf
Sign Repall

ENGINEERING GROUP, LLC

i 75 YTEARS
group

Reviewed
4

priority Level

Level 2
Level 3
Level 4

o d Do T

(=]

Assignments
L4 | County |

MHS Filter | Al
Past
Due

Report Type

Not
Routine

Assigned  Assigned
185 29
0 0
0
0
0

]
Fracture Critical

cduction Fatigue Sensitive
Load Redud

]
]
Undereater 0
Other Special 0

Scour Actions

Routine Inspections

Bridge Management
and Inspection System

MIiBRIDGE Home |  Contact MiBRIDGE | Feedback | H

Reports

Report Assignment Dashboard
¥ | | Display |

v
Due Next 3

Months
137

Open¥
Current Inspea
Select | Struct. . Features Item
O Nbr. Bridge 1D Intersected Structure Name Py MBI NH ’7
Frd plHIVIVII AT« J0R LV |KU"1..1WIHI'I AL |:n U URAIN
1:1-1?? 01220008010 |DICKERSON ROAD [ALLEN DRAIN rl 24 04M2/2017
?qa -Hnnn-uﬂnm MURRA‘:" ROAD SULI'.'ERCREEH

2019 Michigan Bridge Conference
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http://www.michigan.gov/BridgeInspect

Improvements to Program Reviews due to OA/OC Program

Michigan Structure Inspection Manual (MiSIM)

MICHIGAN STRUCTURE INSPECTION MANUAL
BRIDGE INSPECTION — ROUTINE and CONDITION BASED IN-DEPTH INSPECTION

Conerete Abutment
Inspection

MICHIGAN STRUCTURE

INSPECTION MANUAL
{Misimy)

)

iz ]
i
Pile Footing Relnforced Concrete

de? wsm? Abutment {215)

Steel Pile (225)

Reinforced Concrete
PllefCap Footing (220)
Prestressed Concrete
Pile {226)

Monaolithic

Wingwall (852) Wingwall
— Attached?
Relnforced Concrete
Pile (227)

Timber Pile (228)

Review Chapter it
Counter

________________ 6 far Applicable e
Other Pile (229) 2T \wnt’

Cancrete
Protective

Coating
Present?

Collect Condition Concrete Protective
State Quantities Coating (521)

Figure 5.17.02 Concrete Abutment Element Collection Process

W75 YEARS
— == | JpKer 2019 Michigan Bridge Conference
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Improvements to Program Reviews due to OA/OC Program

Numerous Timeliness and Data Checks

Table 3.05.01 Inspection Timeliness and Non-Compliance Process

Period Relative to
NBI Inspection Due
Date

Ntadjarian. Allige fMDoT]

Central Office Activities to Mitigate Late Bridge TSC Manager Activities to Prevent Withholding of | Consequence of Friday, March
Inspections Funding from Local Agencies Late Inspection ge-

Automated email notification provided to Bridge Owners No action is necessary. wor,
spectip, n M,

& B
. . . . . . . N NS i iBR,
registered with MiBRIDGE for all bridge inspections that . X 105,05 wrth Bride Advigony “_23:3_50 l;afareduedw;ng Aol o

are due within 90 days in their juridiction. 89750 i g cdue: i meparo U935 rnelr.::;;“fn;?:'::i:;:;ﬂ:llhe
Ok themselves, 4y gt O™ iNSpections it
Table of unassigned bridge inspections manually drafted  No action is absolutely necessary; however, i "::':ﬁ?-::gm;f,f:;m; :m:f;i?:,“;“a
and emailed to all Consultants registered in MiBRIDGE. contacting the local agency to ensure their : 3 CFR650,311(3). et TViEw (NBB), iy TF) obligatin
FHWA, Bureau of Bridges and Structures Director, and TSC management is aware of the upcoming inspection(s) o °'Quesuonsco,ripc::":i:fh;nd ?'fmprw:;se:ff.::}::d that MOOT gig o,
Managers with agencies in the their jurisidiction included is beneficial. Notify the Bureau of Bridges and e85 Please conta gy oA to
on correspondence. Structures if a position related to bridge management

responsibilities at the agency has been vacated orif a

Bureau of Bridges and Structures will contact the agencies Communicate directly with proper local agency staff
with inspections that are greater than one month past due to ensure they are aware that the agency is currently
and provide notification that reports must be entered in in non-compliance, and that action must be taken to
MiBRIDGE by the beginning of the following calendar avoid funding restrictions. Warning
month. Bureau of Bridges and Structures Director, TSC
Manager, and most recent bridge inspector included on
correspondence.
Bureau of Bridges and Structures will email a letter to the Communicate that transportation related funds are
Bridge Owner stating that the local agency is in non- going to be withheld, and new projects may not be
compliance with the National Bridge Inspection Standards. obligated. Work with the agency to ensure action is
Greaterthan2  The Development Services Division Local Agency Programs taken. Provide regular status updates to Bridge Field
Months Past Due  Section will follow internal processes to notify Bureau Services and the Local Agency Programs Section
Management. The determination to restrict funding will  regarding progress to complete the work.
be made at the Bureau Management level according to
present action being undertaken by the agency.

3 Months Prior

ing
N Fund (p

1 Month Prior

NBI Inspecy,

Greaterthan 1
Month Past Due

Non-Compliance

— —group
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IL.oad Rating Changes

-

PCA Mo
SUBIECT:
1SSUED BY:

REVIEWED BY:

Metrie 132 Inspection proced!
2018 Nationa

MDOT did not meet the rcquircmcnls of 23 CFR 650.313(c)

As a result of the

Comphance deficie
inchude: valid load rating
rating inadequately doc

GOAL

To ensuie that

i W75 YEARS
AT LAk 37
AKES E F
NGINEERING GROUP, LLC
group

| Bridge Inspection Program (NBIPY review, FE WA has Jdetermined that Metric 14

n I p

Fy 2018 NBIP Review
Plan of Correction A on
Metric 13

PC A_MIK)T_?.O\S_M\B
METRIC 13 = nspection Procedures.
ghivi McMunn, Load Rating Program Manager

Rebeves Cuntis, Bridge Management Engineet

Load Rating 23 CFR 650.313(¢)
14

AS 4 pogy 1, Iny, N
MD()?;_]’ ﬂt‘thf (;‘l;‘;tm

in four of the ineteen files reviewed. The deficiencies noted
calculations unavailable, jmproper use of a judgment rating and/ar judgment

ed, and incorrect coding in the National Bridge laventory (B

rated for their safe load carrying cd acity and are correctl coded in the

ce

Fy -
207
Plan ,,rqf NBIP g,
Tection 4 View
Clioy

etrie 14

32



LL.oad Rating Changes

* Metric 13: Inspection Procedures— Load Rating
Deficiencies include

* Valid Load Rating Calculation unavailable

" Improper use of a Judgement Rating and/or Judgement Rating
inadequately documented

" Incorrect Coding in the NBI

2019 Michigan Bridge Conference
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LL.oad Rating Changes

* Metric 14: Inspection Frequency— Post or Restrict
Deficiencies include

" Valid load rating calculations unavailable to support posting
justification

" Posting confirmation missing from bridge file

" Incorrect Coding in the NBI

* Posting sign missing at bridge (BA-2018-01)

" Weight limits left blank on the posting sign

2019 Michigan Bridge Conference
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[L.oad Rating Changes

* Improper use of Judgement Rating

Feature

Length / Width / Spans Owner

— 367 /194 / 1

Location Built/ Recon. / Paint / Ovly.

E— 1921/ 1 11997

Region / County Material / Design

Critical Condition(2)

Operational Status
P Posted for load(15NNNN)

Last NBI Inspection Scour Evaluation

ES ENGINEERI

NG GROUP, LLC

W75 YEARS
group

3 Steel / 02 Multi Str Non Comp 09/12/2018 / 5K8H

Compliance Issue:
Compliance Verified:
The above structure was analyzed using:

Version or Other:

Rating Considers Field Condition of Members:
Controlling component and failure mode:
Steel beam in flexure

NEW INVENTORY CODING

NBI Item 63 - Operating Rating Method
NBI Item 64F - Federal Operating Rating

MDOT ltem 64MA - Michigan Operating Method
MDOT Item 64MB - Michigan Operating Rating
MDOT Item 64MC - Michigan Operating Truck

NBI Item 65 - Inventory Rating Method
NBI Item 66 - Federal Inventory Rating

NBI Item 41 - Structure Open Posted Closed
NBI Item 70 - Bridge Posting

Posted By
MDOT ltem 141 - Posted Loading

Engineering Judgement
Yes Inspection Date:

0 Judgment in Rtg Factor
0.42

0 Judgment in Rtg Factor
0.55
3

0 Judgment in Rtg Factor
0.25

P P Posted for load
00-59% or less

Gross Load
1SNNNN

2019 Michigan Bridge Conference

3 SC - Unstable

09/24/2014

Judgement Rating

Sample Sign

WEIGHT




[L.oad Rating Changes
* Incorrect Coding in the NBI

MICHIGAN DEPARTMENT OF TRANSPORTATION

STR LOAD RATING SUMMARY
Facility Latitude / Longitude MDOT Structure ID Structure Condition !

I L Fair Condition(6)

Feature Length / Width / Spans Owner

109.9 1 318 / 2 —

Location Built / Recon. / Paint / Ovly. TSC Operational Status
192/ |/ | ] A Open, no restriction(A)
Region / County Material / Design Last NBI Inspection Scour Evaluation

5 Prestressed Concrete / 05 08/06/2017 [ F4UO 5 Stable w/in footing
Box Bm/Gird- Multiple

A full load rating summary is not available for bridge key || NG

NEW INVENTORY CODING

NBI Item 63- Operating Rating Method 1 LFR in US tons

NBI Item 64F- Federal Operating Rating 56.5 )
Item 64MB is less than Ml legal

loads, yet the structure is not
posted. Load rating must be
updated.

MDOT Item 64MB- Michigan Operating Rating 76.0

NBI Item 65- Inventory Rating Method 1 LFR in US tons
NBI Item 66- Federal Inventory Rating 34.0

NBI Item 41- Structure Open Posted Closed A A Open, no restriction

NBI Item 70- Bridge Posting 55-100% or
maore

NBI Item 141- Posted Loading
MDOT Item 193A- Michigan Overload Class
MDOT Item 193C- Overload Status
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[Load Rating Changes

¢ Incorre Ct POSting/COding MICHIGAN DEPARTMENT OF TRANSPORT.

STR LOAD RATING SUMMARY
Facility Latitude / Longitude MDOT Structur

I
Feature Length / Width / Spans Owner

797 13181/ 2
Location Built / Recon. / Paint / Ovly. TSC

1962 / ! ! I
Region / County Material / Design Last NBI Inspec

5 Prestressed Concrete / 05 09/06/2017 1 C
Box Bm/Gird- Multiple

A full load rating summary is not available for bridge

NEW INVENTORY CODING

NBI Item 63- Operating Rating Method 1LFR in US tons
NBI Item 64F- Federal Operating Rating 48.0

MDOT Item 64MB- Michigan Operating Rating 68.0

NBI Item 65- Inventory Rating Method 1LFR in US tons
NBI Item 66- Federal Inventory Rating 28.8

NBI Item 41- Structure Open Posted Closed P P Posted for load
NBI Item 70- Bridge Posting 33-89% - 80%
NBI Item 141- Posted Loading NNE4NN

MDOT Item 193A- Michigan Overload Class

MDOT Item 193C- Overload Status

The Maximum Allowable Gross Posting is 42 tons.
Additionally, recommend 3 truck posting.

W75 TEARS
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I.oad Rating Changes

* Guidance for common load rating issues
" Michigan Structure Inventory and Appraisal of Bridges
* MDOT Bridge Advisory BA-2012-02
* MDOT Bridge Advisory BA-2016-01
" MDOT Bridge Advisory BA-2016-03
" MDOT Bridge Advisory BA-2018-01

2019 Michigan Bridge Conference




LL.oad Rating Changes

* Specific changes for 2019 Load Rating Reviews

" Agencies will need to provide a copy of the load
rating calculations and bridge plans g
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LL.oad Rating Changes

=
p—

erformed inVirtis/BrR, a copy
as the plans will be required.

* Specific changes for 2019 Load Rating Reviews
* If the load rating was p
of the XML file, as well

[ Biicige Rating - [Bridye Explorer (41 Bridge Rating bridges retrieve for the curment fulde, all raws. retrieved)]
R Fise Edit View Bridge Tools

ndow  Help
= W e LB Se
B

WL b B

Us Custons

s Templates
I Deseted Bridges

PO TeaisingFirsge YLFO)
]
Pl TramingRnages(L FII})
TRCiTramingBrge{LAFD)

L e [ge]

TFisar ine CF Trairang Brage 1
Tress Tranieg Cxamgle
LRHD Sebstructure Examgie |

campia 1

LD Cured Gude Spe Examgle
Wshi Gl Box Examples
Gusser Flane Evampsa
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[L.oad Rating Changes

* Calculations will
be reviewed for
accuracy and
verified for the
following:

ENGINEERING GROUP, LLC

W75 TEARS

.

Analyzed by and
Reviewed by
separate
individuals

STR
Facility

Feature

Location

Region / County

LOAD RATING SUMMARY

Latitude / Longitude

Length ! Width / Spans
65 /456 [ 1

Built/ Recon. / Paint / Ovly.
1979 / I !

Material / Design

5 Prestressed Concrete / 05
Box Bm/Gird- Multiple

MDOT Structure ID

Owner

TSC

Last NBI Inspection
08/01/2018 / LQPH

Compliance Issue:

Compliance Verified:

The above structure was analyzed using:
Version or Other:

Rating Considers Field Condition of Members:
Controlling component and failure mode:
Bending moment of box beams at mid-span.

NEW INVENTORY CODING

NEI Item 63 - Operating Rating Method

NBI Item 64F - Federal Operating Rating
MDOT Item 64MA - Michigan Operating Method
MDOT ltem 64MB - Michigan Operating Rating
MDOT Item 64MC - Michigan Operating Truck
NBI Item 65 - Inventory Rating Method

NEI Item 66 - Federal Inventory Rating

NBI ltem 41 - Structure Open Posted Closed
NBI ltem 70 - Bridge Posting

Posted By

MDOT ltem 141 - Posted Loading

MDOT Item 193A - Michigan Overload Class
MDOT ltem 193C - Overload Status

Analyzed By:
Checked By:

2019 Michigan Bridge Conference

None
No
Hand Calcs

Mathcad
Yes Inspection Date:

6 LFR in Rating Factor
1.55

6 LFR in Rating Factor
0.83
18

6 LFR in Rating Factor
093

P P Posted for load
33-8%% - 80%

Truck Type
426676

N-No Restriction

Date:
Date: 10/04/2017

Structure Cond
Poor Condition{4}

Operational Status

P Posted for load(426676)
Scour Evaluation

& Stable Above Footing

08/21/2017

Sample Sign

WEIGHT
LIMIT
| XXT

41



[Load Rating Changes

Analyzed Appropriate assumptions including
material strengths

ALLOWABLE STRESS METHOD ONLY

INVENTORY RATING OPERATING RATING

Gross
Period Built - Ultimate Stress | Yield Stress Min. Section Met Section | Section MNet Section
(approx.) ASTM Spacifioation Min. fu (psi) ¥ 0.50fu (psi) 0.75fy 0.67fu (psi)
{psi)
1873-89 Wrought Iron 46,000 26,000 23,000 30,820
<1905 Soft Steel 52,000-62,000 26,000 26,000-31,000 34,840-41,540
1905-1923 A-7,OH 52,000-62,000 | 1/2 Tensile Stress 26,000-31,000 34,840-41,540
1924-1932 AT 55,000-65,000 30,000 27,500-32,500 36,850-43,550
1933-1962 AT 60,000-72,000 33,000 30,000-36,000 40,200-48,240
1957-1962 A-373 58,000-75,000 32,000 29,000-37,500 38,860-50,250
1963- A-36 60,000-80,000 36,000 30,000-40,000 40,200-53,600
1946-1962 A-242, or
1963- A-441 3/4" thick 70,000 50,000 35,000 46,900
A-441 3/4"-1 5" thick 67,000 46,000 33,500 44,890
A-441 1.5"-4" thick 63,000 42,000 31,500 42,210
1929-1954 ! A-94 Sil. <=1 1/8" 80,000-95,000 45,000 40,000-47,500 53,600-63,650
1965-1979 A-588 <=4" 70,000 50,000 35,000 46,900
>1979

?
—
]
5

STRUCTURAL STEEL
3dIND SISATYNVY 390148

NOILVLHOdSNYYL 40 LNIWLYYdIA NVOIHOIW

A-572 Grade 50 <=2" 65,000 50,000 32,500 43,550
65,000 50,000 32,500 43,550
996 (Metric)] AASHTO M270 Gr. 34 65,000 50,000 32,500 43,550

1996
A-53 Grade B 60,000 35,000 19,500 30,000 26,000 40,200
A-53 Grade A 48,000 30,000 16,500 24,000 22,500 32,160
TABLE 10.25
Structural Steel

~ W75 TEARS
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[Load Rating Changes

" Is the correct load rating methodology used (BA-2012-02, BA-2016-01, BA-

2016-03)
" Are judgement ratings used appropriately and documented according to BA

2012-02
" Are the current codes and guidelines being used, i.e. 2005 Bridge Analysis
Guide, AASHTO MBE

BRIDGE ANALYSIS G
2005 Edition UlDE

: MANUAL with
THE MAN 2009 Interim Update

6ol

FOR BRIDGE
EVALUATION
SLCORD ERETION

MICHIGAN DEPA

CONSTRUCTION RTMENT OF TRANSPORTATION

AND TECHNOLOGYSUFPORTARER

2019 Michigan Bridge Conference
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I.oad Rating Changes

.

Do the load ratings reflect the current field conditions?

2019 Michigan Bridge Conference
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IL.oad Rating Changes

v

Do the load ratings reflect the current field conditions?
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[Load Rating Changes

v

Verify if load rating needs to be updated for changes in dead

loads, 1.e. new HMA/concrete overlays, new railings, etc. This is
very COMMON issue.

Load ratings are a snapshot in time in regards to current
guldelines, codes and condition.

-

'MICHIGAN

BRIDGE
ANALYSIS

2019 Michigan Bridge Conference 50




LL.oad Rating Changes

-

During the QAQC review process in previous years, load
rating deficiencies were simply noted and the
agency/consultant was made aware of the issues

During the 2019 QAQC reviews, load rating deficiencies
will be viewed as a compliance issue and will need to be
corrected within a timeframe dictated by MDOT

2019 Michigan Bridge Conference 51
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OC Plan and Documentation

FHWA’s Recommended Framework for QC/QA

About Resources Briefing Room Contact Search FHWA

@ chcrd\ Highway Adfninis?roﬂon

Bridges & Structures

Structures Geotech Hydraulics Safety and Management

Bridge Inspection Tunnel Inspection Bridge Preservation

Recommended Framework for a Bridge
Inspection QC/QA Program

Introduction:

23 CFR 650.313(g) Quality Control and Quality Assurance requires each state to assure that
systematic Quality Control (QC) and Quality Assurance (QA) procedures are being used to maintain
a high degree of accuracy and consistency in the inspection program. Accuracy and consistency of
the data is important since the bridge inspection precess is the foundation of the entire bridge
management operation and bridge management systems. Informatien obtained during the
inspection is used for determining needed maintenance and repairs, for prioritizing rehabilitations
and replacements, for allocating resources, and for evaluating and impreving design for new
bridges. The accuracy and consistency of the inspection and documentation is vital because it not
only impacts programming and funding appropriations, it also affects public safety. Therefore, the
FHWA has developed the following recommended framework for a bridge inspection QC/QA

program.
W75 YEARS

B. Quality Control (QC) Procedures

2019 Michigan Bridge Conference
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https://www.fhwa.dot.gov/bridge/nbis/nbisframework.cfm

OC Plan and Documentation

FHWA'’s QC Framework includes documenting:

100 QS CD e

QC Roles and Responsibilities

Qualifications

Process for tracking how qualifications are met.

Required refresher training.

Special skills, training, and equipment needs for specific types of inspections
Procedures for review and validation of inspection reports and data

Procedures for identification and resolution of data errors, omissions and / or
changes.

2019 Michigan Bridge Conference
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OC Plan and Documentation

MiSIM Chapter 2

Maintain a File w/ QC Procedures
Documentation that QC Procedures are being completed.
QC Checks completed by Independent Team Leader / Engineer

Each agency must complete QC file reviews on at least 5 percent of the inspections and load ratings
performed by each individual per year. Further action will occur with conducted field reviews on at least
50 percent of the files selected. The agency completing the QC must have a method to document that

2019 Michigan Bridge Conference
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OC Plan and Documentation

Bridge Owner’s Role

e Maintain a File w/ QC Procedures.

e Maintain a File w/ Qualifications and PE Certification
 Maintain Completeness of Bridge File Information

e Document Owner’s Role in the QC Process

WHERE WOULD WE BE |
WITHOUT THE RIGHT

2019 Michigan Bridge Conference i




OC Plan and Documentation

Team Leader’s Role

e Ensure QC Procedures are Documented

 Ensure that QC is being performed on work completed.
e Maintain a File w/ Qualifications and PE Certification

e Maintain a record showing 5% File and 2.5% Field checks
have been completed.

2019 Michigan Bridge Conference
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OC
Plan and Documentation

BRIDGE UALn"f ASSUQANEEUAHTY CONTROL REVIEW: LOAD RATING

gridge Number:

. LOAD RATING FILE REVIEW o MOVABLE
15 there igned Assumptions FOT 5 o Date_— ”vr'ﬁ‘ f"spergg,',gf: INSPECTIO,
& there a signed SURMIY form on fle? s o Dater ) ey Moy SHECKUST
{5 there @ {oad Ratng modet and/oF analysis o file? o DAtel “Briggeinspection
e all plans necessary 10 cecreate the Joad rating o0 file? 5 o Feature @michigan gy

MDOT st
|s MIBRIDGE coted correctiy tor the calould &5 o TUcture jiy

Material/pe,
i
. VER\F\CATIGH OF LOAD RATER CRE DENT!N.,S ';Es requirement. i
70l Yoverniment g s
be coy

Load Rating Analyzed BY: Date: -

OF NBIS sectiop, 650.309;
s the persor perfor ming the oad 1tinNE alysis a Michigat w6 Lves o PER: ?

aini i
ng requireqy Uctes by 3 teag ey
ieader.)

15 the load rating reviewed by independent engir\eer?

Load Rating peviewed BY:
15 the person n:;wewinslm'-: joad 1ating anatysis ichigan PE?

. VEF.\F\C.AT\GN OF LOAD BOSTING

15 the pridpe joad posted, oF foad res(rictcd? {1
e the signs in place? 5

Do the $igns match fem 141 and the calculations o0 file? es

es.

‘Are photos of e oad posting signs in the file? oo ;;: fracture eri
ction s ww,..:::?
. LOAD RATING ANALYSIS REVIEW
ssumplions apprwriate? e o testing r
ccengths used? {3 o Bustc ey o <
ating methodotoBY used? es. o .
Allgwable Siress Rating {ASR) s only applicable far timber oF mosanry struetures. (oad and
Resistante Factor Rating (LAFR) must be used for structures puilt/rebuitt after 2010. 15 SHOUIE e inctyi,
Do iudgmi:nl catings meet the rrzquimments? e 0 DN}A ';’Enr describe "9 1060t refirenen,
et An d th t j see MDOT ricige Advisary 8A-2012-02. Guidance for the use of “Figld Evaluation and 7 "
a 3 inanu t . 8. ) pacumented Engineerin! ¢ Ratings”
'shell, is ou T— gs meet the reat 7 [ives Cine wia
A ? r Qu a f ‘" ty C pOT Bridge Advisory B 2016-01 Load Roting ypdates 12 MiBRIDGE
n y Qu esti ontrol P, e ¢ " qelines used in e anatysis? es
stions?" lan . .
H - 5 A Guide?
al for Bridge gyaluation m BEY?
ing analysis aflect the current field condirinn?

€

(=3
(=1
es
es

s,
‘ocation(s), ang frequ
ency?

med dur
cording "G €very thirg insg,
"9 to condition <ton cyce

1her o in-depth inspection report on {ite?
condition fating and Comments, Sia ttem 52
condition pating and Com ments, Stadtem [
are all ctianges 0 dead or e foad iNEo porated? 0]
Design “ects should B¢ reviewed for any increases i dead foad such as
adding an overlay. and/or increases in live foad, such as removing brush block o7 sidewalk.
Aftes Feiewing FEOUT mmmeﬂts, can the shructure remain apen without n‘eﬂﬁcﬁun?
s o MR
poes the oad rating analysis qeed to be updated? s o

S B
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OC Plan and Documentation

mto Review
nsultant/

: ~Request For Ad
handled  oted defci

Maintenance ; .

Bridge Files Completeness. 0 \\{(ee X

a  BSIRICSIR Yes
SIBA

CoRe Element inspection

ndation Report Ye

Elevation Photos

Ye¢

% Work Recomme!
e.
f.

Deck Photos
Anproach Photos

m

=

0
Oy
0
g

Do comments provided sufficiently justify the ratings
Are comments clear and thorough?

Do ratings follow MDOT Guildelines

Do CoRe Element states correlate with BSIR Ratings?
Is SI&A coded correctly

Is the work recommendation report filled out?

Are RFA’s adequately documented?

Are RFA’s logged into FRA Spreadsheet?

Is the status of RFA’s documented?

[0 NA
[ NA
L] N/A

| o o
N o

Y 5
A

:: NUA ‘

Item to Review

Ratings Level (0-9)

Quality Control Reviewer Concurs*

QC No.

Previous Rating Current Rating

Yes No

ltem 58: Deck

[ [

ltem 59: Superstructure

[] [

ltem 60: Substructure

[ [

ltem 61: Culvert

[ [

) ltem 113A: Scour Critical Bridge

L] [

* The Quality Control Reviewer shall provide concurrence for all item coded a 4 or less, or a change of two or more from the previous inspection. If no ratings are 4 or less, a

minimum of one item is to be concurred with.

W75 YEARS
: group
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OC Plan and Documentation

* Access not an Excuse

% W75 TEARS
GREAT LAKES ENGINEERING GROUP, LLC group

Table 5.13.14 Recommended Condition Based In-Depth Inspection Guidelines for Superstructures

NBI Item
59
6

<4

Schedule Initial In-depth In-Depth
Within Frequency

12 Months
6 Months

48 Months
24 Months

Applicable Superstructure Materials

Concrete

Timber

Concrete

Timber

60



OC Plan and Documentation

Document QC

2018 Routine Bridge Inspections
1/1/2018 to 12/31/2018
No.

5% Field
Completed

Inspector 10% File

Inspector A
Inspector B
Inspector C

]

not from what you

to do
. 10983 FLEMING CREEK

10984 FLEMING CREEK

10999 HORSESHOE LAKE OUTLET

10975 ITTSFIELD ANN ARBOR DRN

Success comes from
what you do,

W75 TEARS
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GREAT LAKES ENGIMEERING GROUP, LLC

May 4, 2018

RE: Great Lakes Engineer ng Group Bridge | wspection Qualit
B B B

Dear Agency Bridge Qwner:

is col
Great Lakes Engineering Group ((_Slr_‘E.nglssem
services to agencies throughout michigan.

i ove o

se of Quality Control {QC) to consta ntl; I::::'nda‘e
Lt‘l.f\e National Bridge Inspection Stand.an;n (s: e
must define the requirements of their p

Jnsportati

I
5
£
g
<
(=]
o
S

ility Carried Features Intersected Inspector Name dge er i i
Review R ons
- ] & Made
"

I R
]
I B
R R
I B
1/30/2018 2/20/2018
I B

I
I
| 173072018 nA |

I
I R
I R

y Control

ding quality

itted to provi
mmitt e nt, GLE

use of this commi .
ur bridge inspection p
that QC must be perfo

an (MDOT) has defined its Qc policy in Ch

bridge inspection
G firmly believes in
rOCEssEs. Additionally,
rmed and that States

apter 2 of the
ure lnspection Manual

Field Quality Control

Revisions Made

1/23/2018
2/7/201.

ALT 3/19/2018
N/A

0

2/7/2018 N/A

]
I B

[ ]
(1232008 N/A |
(1232018 nA_ |
]

I
2/20/2018
I

1/23[2018 N/ A
1/23/2018 N/A
1/26/2018 2/20/2018
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Questions and Discussion
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GREAT LAKES ENGINEERING GROUP, LLC
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