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Quality Management

A new direction in Missouri




Quality Management

» Quality Management

» The contractor provides Quality Management
to ensure the project work and materials
meets or exceeds all contract requirements as
specified.

800 New Bridges



Quality Management

» The contractor shall provide all Quality
Control (QC) of the work and material.

The QC inspectors may be contractor
employees or the contractor may utilize a
third party.



Quality Management

» The Engineer (DOT) will provide Quality

Assurance (QA) inspection.

The role of QA is to verify the
performance of the QC.



QM Philosophy

» First used on Design-build projects
-64
Missouri River Bridge

Safe and Sound Bridge Replacement
Program

» Pre-Cast Manufactured products
» 2012 Pilot Projects

» 2013 Goal is for all Project to include
Quality Management



Quality Management

» Quality Manager

» The contractor shall designate a person
to serve as the project Quality Manager

(QM).



Quality Management Plan

» Quality Management Plan (QMP)

» The contractor shall develop, implement and
maintain a Quality Management Plan (QMP) to
ensure project quality meets or exceeds all
contract requirements.



Quality Management Plan

» Document Control Procedure (DCP)

Included as part of the QMP, this procedure
describes the project file structure for all
documents required by the Specifications.

Including a file naming system and folder
structure.

Electronic Format



Quality Control Inspections

» Inspection and Test Plan (I TP)

Included in the QMP shall identify a

procedure for performing all QC inspections
and testing for on site work.

Christopher S. Bond Bridge



Quality Control Inspection

» ITP includes inspection checklists and reports
provided by the engineer.

» Daily reports required for all elements of
work.

» Submitted electronically to the engineer no
later than the morning following the work.



Material Receiving

» Material Receiving Procedures

» The QMP shall identify a procedure for material
received.

The procedure shall address inspections for all
material delivered to the site - excludes testable
material such as concrete, asphalt, aggregate

MoDOT pre-accepted material (PAL tags, Pre-
approved, certifications).



Quality Management Plan

» Hold Points - Hold Points are events that require
approval prior to continuation of work.

QC Hold Points

Typically occur at more frequent stages than the QA Hold Points.
At a minimum, a QC Hold Point inspection shall occur just prior
to each QA Hold Point inspection.

QA Hold Points
QA will specify hold points

QC provides completed Daily Inspection Reports,
Inspection Checklists, and Material Test Reports to QA
staff prior to all QA Hold Points.



Non-Conforming and Deficient Work

Non-Conforming Work —Work or Material that
doesn’t meet Specifications.

|dentified by either QC or QA

Can the work be repaired or re-worked to meet
specifications?
Yes — Requires Non-Conforming Work Report (NCR)
No —Work becomes Deficient

Procedures for resolution must be identified in the QMP
Approved by QA



Quality Control Testing

» MoDOT Technician Certification or
other approved certification is required.

Any tests performed for acceptance or
payment requires certification.



Quality Assurance JACK BUCK ‘

. . The | 64 WAY
» The Engineer will Corridor A

perform Quality >t. Louis
Assurance inspections L e
(QA) for contract
compliance on the
contractor’s performance
and QC process.

The frequency of the QA
Inspections will be as
shown in the ITP but may
be more frequent at the
discretion of the engineer.




Quality Assurance

» The QM will be notified of any nhonconforming work
identified by QA.

» QA inspection and test results may not be used as a
substitute for QC inspection and testing.

» QA staff will be available for QA Hold Point
inspections from Monday to Friday, excluding state
and federal holidays, between the hours of 8:00 A.M.
and 4:00 PM.

A minimum 24-hour notification from the contractor is
required to schedule hold point inspections outside of these
core working hours.



Work Planning and Scheduling

» The contractor shall include Quality Management in
all aspects of the work planning.
Aspects of the Work Plan should include:
a safety plan
size of crew
equipment
material

work sequence



Work Planning and Scheduling

» AWeekly Schedule shall be provided to the engineer
each week.

This schedule shall include all planned work activities and
hold points for the following two-week period.

Other routine items that should be included in this schedule
are:

planned quantity of materials
identification of new activities,
planned delivery dates

traffic control events

any other pertinent information.



Work Planning and Scheduling

» AWork Plan and pre-activity meeting is required
prior to the start of each new activity.

The purpose of this meeting is to plan for all aspects of the
new activity and incorporate quality control into the
process.

» AWork Plan shall be submitted to the engineer for
review prior to the pre-activity meeting.

The QM will develop a QC inspection checklist for the new
activity and include it in the Work Plan.

QC, QA, and production staff should all be present at all
pre-activity meetings.



Standard Forms, Checklist, and Reports

» Documents referenced such as:

The Standard Inspection and Test Plan,
Inspection Checklists,

Inspection/test reports, and

minimum QA Hold Points

» Are available online at the following link:



Basis of Payment

» No direct pay is made for Quality
Management.



What we’ve learned so far

I Things that work well.




Key Components for Success

» Quality Management System
Well Prepared Quality Manual
Two Week Look Ahead Schedules
Hold Point Notification
Daily Inspection Reports and Checklists
Testing Requirements
Test Tracking Sheet
Corrective Action
Document Control



A Wel I B u i It  CONSTRUCTION

QUALITY MANAGEMENT PLAN

Quality Manual

Rte. 141 from South of
Ladue Road to Olive Blvd

MISSOURI DEPARTMENT OF TRANSPORTATION
Project Number J6U0807

» Includes all the
requirements of the |SP

- DOT approved prior
to starting work

FRED WEBER NC.
« Includes all the
Quality Control

PI"O C ed ures Fred Weber, Inc.

March 29, 2010 (First Draft)
May 10, 2010 (First Revision)
May 21, 2010 (Final Revision)

« Includes all the
Quality System
Procedures

NECESSARY AND AS APPROVED DURING THE LIFE OF THE PROJECT.




Two Week Look Ahead Schedule

MoDOT Project #s JEUDNS0ETIIGL0B0TD
FWI Project £ 410504

Rte. 141

Activity Responsibility 27-Feb 6-Mar 13-Mar
Roadway

Excavation at Olive FWI AT AT A A ST S A AT A A ST A A A S,
Break Pavement @ WMR and Ladue FWI A

Maryville Creek Channel Excavation FWI o o o o o o o
Ladue Connector/Woods Mill Rd Fill Fwi G Y,
Drainage Various Locations Castle WSS PRSI I ISP

Pave Inside Shoulders STA 235 to 272 FWI AL AL S AL LSS AL,

Pave Left Shoulder STA 235 to 272 FWI Gt i ot
Structures

Form Diaphragms/Overhang Bridge AT210/ATE14 FWI e
Temp Soil Nails on AS744 Drilling Service o o o o o

Set Panals Wall AT344 FWvl I oo s s i s s
Drive Pile Bridge A7808 FWI WA AA A SIS SIS,

Set Panels Wall AT242 FWI P F A A it
Drill Soundwall Shafts Wall D02 FWI Gttt

Drill Soundwall Shafts Wall 007 FWI LA LAAA AL L AL AL LLATY,



Sample ITP Page — Section 500

. 2T Typs Documsntabion: DIR, Tect
I 'l
DIVIZION 530 Righd Favernentc M P v For Per Work ity -
. - o Mol Acceptano P Tt | PO nspecton
Spoc. el JE [, o P CHtwat Hmgulnaments & Contistol PG [ P MDOT MabDOT DI
Corstuctsd
fo plans,
20 “ = . All'iork Exieerss | Al Work Exlements, x x
standands JES st
Bl
51 2 Pateria Per section 1000 See Frmgusncy ¥
Tradaton of Comree o of Epecried
501 24 TIT and TH 02 Taxtng ¥
Aggregare ac,
Tradation of Sine o of Epecried
501 24 . TIT and TH 003 Taxtng e ¥
s 21 Deistarious Contant MoDOT TM T Testng 1”“"’::3"“‘"‘“ ¥
Aesorption of Coarse 10°% of Epected
501 21 v TS Testng ey x
= 21 "'""F Elorgated ASTM D471 ASTM D473 Tastng 1 pear sourcesyear x
501 3 Wit Demsigrn s Far mix design x
T00% =ach Fachon fams
e T, Grade F 900% 10%% of Epecied
501 2 Faving Concrsts Py Tastng g x
Each aci ass
Fims no more tan
Coarss 100% each | 2% pass B Mo, 200
- - Optimiesd Masonry | fracton pass one nch | for natural sand ard - 10%% of Epecied .
) Comoreis and no more San 25% | no mons fan 2% ac,
shal pass e Mo, 200 | pass the No. 200 %r
NoreormiEed Moy 0% of Epechied
501 34 s Sec. 1005 Tastng ey x
o 35- I VAT CE e P -~ -
15 Cazes s, Ghar: =ing
W 18 Fomereazie SN | Bar chart tor ence i Testng 1”“'"::?""‘“ ¥ ¥
Uze sampie ir
AASHTO T 141 modfied | s, air, and 10%% o Specied
= “ Eamping o after 15t yard cycinders, Alsooe | T e ac, ¥ ¥
Ber 700
S ides —irer
501 5 Sump ASZHTOTHS  |concreteforLaveing|  Sieid Testng - "Lg"":"’d x x
B Work pack.




Test Tracking Sheet

Route 141 Soil Field Compaction Tests
Fred Weber Inc. =gl
Below Max Dry | Molsture | Wet Dry Pement
Report | Dat | SonTest| Depn |Pomiecr| Proctor | Denswy | comtent | mensty | Densty | compaction |Totsl Yardage Comments Sta. Locaton
D008 | OEMENT i E T5@e0 | 1065 | 184 1152 | o0 o - 5@ 2951 1 6L
0003 | 06T F] T To@enn | 065 | a3 | EE | oid 06 [HE 5t3 500 + 00 CL
Doz | 0EHiAE 3 E A5 | ospenn | ioss | i7E ime | oy 564 RES Bi3 297 + D0, 30 L
D018 | 06T ] E 0| o4zsin | 1100 | ta7 a6 | o5 2178 5ta 224 + 70, 158
D013 | 06T 5 E 0| o4zain 00 | 8.4 1182 | 1004 REbesl St 224 + 70, 15K
D013 | 06T B F 0| o4zein (O T TEE | @ 507 1410 5t 725 + 00, 5
Dizz | 0ePEE 7 E E] Temenn | ibes | 177 ipa7 | ineo %A S 301 + 25, 10L
D0z3 | 062t g E 7| oe@enn | 10ss | 213 | iiag | Gt s 5ta 307 + 50, 0L
Diz3 | O0EEND g E i3 | oemenn | ibss | ons | iias | oas 53 178 S 303 + 50, 10R
005 10 T =T Temain | 60 | TiE a7 | ST B53 5 226 + 60, 16R
DaZ7 11 F =T Temain | a0 | ieE 176 | ooy ER Rietest Sia 738 + 60, 15R
=] 1z F F00 | Oeizatn | 106 05 212 | 1005 Bag 5ta 233 + 00, 0L
[liEF] 13 T = de@ann | 108 [EE 74 | Gas EFEE] I 5ia 234 + 90, 30
D02 | 07A4ne 2 T = Te@ann | 0% 162 1185 | 1003 a5 i 53 237 + 90, 351
0% | OTAEE iz F = emain | 0e 63 | 1146 | g 533 1674 5ta 270 + 50, 10L
037 | 07n&i0 15 F 3 Q6@ain | 108 165 21a | 1020 eo 1134 Sta 236 + 80, 15L
041 | oo 17 T 3 Te@ain | ioe = TEs | e 513 1170 Sia 300 + 60, GL
045 | 00 i T 3 Te@ain | 0% 147 74 | ined S Retest 5t3 300 + 60, CL
045 | miamin 19 F =] Demain | 0e i a1 | iy =3 5t3 307 + 62, 10
055 | 081110 70 F ST W T T3 | e | s 505 R S@22i+ 10 57
053 [ 0D P T 3 T 128 a3 | 1mg = pEET] 5ta 263 + 43, 35
055 | 0o = F 3 R I [ a0 | ool 56 745 5t3 766 + 90, 20L
057 | nenin = F = R 05 5z | 53 S 5ta 777 + 25, 20  W12-275d oy, A1E-2aad oy, BNT-Taa0 oy
D053 | 0B1EMT 74 F 3 Q6@ain | 108 s ire | ST 513 Retest 5ta 277 + 25, 20R
D060 | 062010 = F 3 Oe@ain | 0% e 1256 | 07T [ 53 27605, CL
D060 | 0620010 = F 3 Te@ain | 0e TTE 1750 | 1071 011 5 27605, CL
D062 | 0e/met 7 F 3 Oezain | 0e 73 | 1150 | w0 R 5ta 776+35. 701
D071 | 0GAI7E 28 £ ] 06230 | 106 161 283 | 044 585 45 Ret=st 5@ 278235, 0 A
DOT1 | 0GAITIE 73 Gl 3 Ge@ain | 108 175 izaz | 62 0.2 St 27615 35 R
Da7Z | 0SMED 30 G = TeEain | 06 63 | 1148 | @6 531 [ Sta 265+65, 4T L
itz | 0Smet 3 B 0| oemain | i 66 74 | iy = Sia 264+00, 4T R
DO7Z | OGMENT iz F 90| oemann | e R S FER EEIZ1:10 5




Non-Conformances/
Corrective Action

» Non conformances must be tracked from the
date a problem was identified to the date of
final closure.

» The end result of a Non-Conformance could
be any of the following:
Use as it
Rework
Repair
Remove and Replace



Tracking NCR’s

Route 141
NONCOMFORMANCE LOG
FRED WERERER
Date
":R Date lssuad| Contractor Location Spac Sectlon [ Requirement Descnpaon Resolution El:a" n Slgnad Clpen or Date
ourt Closad | Closed
MoDOT
MoDOT Sec 703.3.1 stafes™ Falsework
for concrete masonry construction
ghall be adequate to support and hobd
the forma true to Mnes, camber and
Roy grades shown on the plans.” MoDOT |  The concrem haadwall has 3 Repalr top surfacs with
1 20-Jul-10 Glttemalar Box Culvert 85-01 Sec 703.3.2 stales "Forms for Wavy 1op surface that vanes firom &pa ut 10-Jan-11 | Clogad | 28-Jan-11
Contractors concrate shall be bullt trus to the lines 0o 112 inches. grout.
and grades specifled, and shall ba
martar-tight and of scund matarial
adequats to prevent distortion during
Macing and curing of concreta.”
MoDOT Sec 703.3.2 states"Forme Tor
concrate shall be bullt frue fo the lines
and grades specifled, and shall ba
mortar-tight and of scund matertal The CONCrete sUace of the
adequats to prevent distortion during verncal wall inside the box
Roy Box Culvert B5-01 pacing and curing of concrete.” CUIVEIT 15 (NTTed, CONEINS ISCes spﬁﬂ%&lmr::u‘gmmrt
2 22-Jul-10 Glttemalar o B5-02 MoDOT Sec 703.3.2.1 states “Facs of embedded wood sivers from Wiars necessary on walls 1-How-11 | Clossd | 2-Mov-11
Contractors lumber of forms for sxpossd surfaces e forms. has thin vermeal wolds, and csiing
of concrets shall have a smooth and sight surfaca "
dressed surface free of knots, buldpes/ dISTOTons.
knotholes and ofther defects.” MoDOT)
Se¢ 703322 states "Forms reusad
ghall be In geod condition.”
MoDOT Sec 202.40.1 states”Removal
of bulidings =hall Include all attachad
structurss, existing rubbish. frash and | Carpentar requasTed permission
contents In and aglacent to the I SUPPOIT The projects Gresn | A "Mo Trespassing™ sign
bulkding on sach parcal.” MoDOT Sec| Soal and racycle deck Iimber wasz posted at the front of
Frad Wabar 202.40.1.1 sfates “The contractor shall | insTead of having i1 hawled ofT as | the property and the doors
3 | 30-Jul-10 nc Parcel 118 provids proper notification to all | waste. Carpenter was noT parTof | were boarded shut. & QC 23-Aug-10 | Closed | 23-Aug-10
) appropriate federal, state and local | the demo eam, was not aware of | “hold point™ was lssusd for
agencles prior fo demoliion.” MoDOT| the noTfICIT0N FEGLINaMEnTs, prior to the start of
Sec 202 40.2 states "Prior to the atart | and removed the mmber before damolttion.
of removals, the contractor ahall NOTTHCATION 3 roval
obtaln approval from the engineer for
all schadules and plana.”




' (Bub)Contractor/Supplier * Originator & QC Organization:  |* Segment: |* Date Issued: * NCR No:
JELOROY
Fred ‘Wber, Inc. Gary Nickelson - Fred Weber, Ing, 100205-601 01-23-12 0024
* Bpecification Section & Drawing Mo, " Construction Element: " StalSection/Cross-streat: | PM Respond By:
Sla. 1543810, Bant 2, File 01-31-12
Sectlan Y02 Flan sheels 14, Bridge AT814 Mos, G-11 & Sla, 6+23.10,
24, & 46 Bent 3, Pile MNas., 1297

" Contract Reqguirements: Seclion T02.4.7 slatas — The tops of all piles shall be cut off af cut-cif shevations.

" Mon-Conformanoe Desoription: Al of the Bent #2 and Bent @ 3 piles were cut-off 1 fool balow plan cut-off elevation,

" Apparent cause and action{s) to prevent recurrenca; & mathematical erar was made in the calculation of the helght of the
instrurment that was used to shool the pile cul-off slevations on Bents 2 & 3, FWI will have a second parson double-check evation
calculations on all fulure structure work,

* Project Manager: ™ Print Nama " Date Accepted

/_"r Iﬁdq{ Justin Brooks J’r"ﬁj,/’ﬁ{

* Remedial action{s): FWI proposes bo usa the modified rebar configuration described in the attached response le FW's RFI 020
from John Finke with Jacohs. After the rebar modificetions are installed, FWI will paur both caps one foot deeper than plan by
making the bottom of the cap one foot below plan elevation. The bearing seat elevations for bath caps will ba kept at plan
levations.

T e i T .
Dizposition: a Reject ) rewor D i [X] Usede-ls RngL?iigjrlFEhanEE Gdves [ Ne
"™ Response Prepared By: % MoDOT has Reviewed and Approves the stated dispaosition and corrective
action, (Feguired for All Disposifions)
L) for 1fast
, Print Nama B
. . Elgnﬂurﬁ Date: Represselative Signatura Cate
E‘ Remarks
* Total Sheets: % 3 " NCR Resolved
And Cloged;
FWI Cuality Manager Dt




Document Control




View All Site Content
Documents

= Project Documents

Construction Jobs = Routel41 Job

Project Documents

]

VPPNV W

Mame

5.00.00 Quality Control Operations

12.00.00 Quality Filing Matrix

11.00.00 Construction Progress Photographs
10.00.00 Route 141 Blank Report Forms
9,00,00 Supplier - Subcontractor Material Records
&.00.00 Consultant Reports

7.00.00 Material Laboratory Testing

6.00.00 Material Field Testing

4,00.00 Quality Control Manager Records
3.00.00 Meeting Records

2.00.00 Quality Management Plan Records
1.00.00 Construction QC - Admin

(2 Madified By

West, Timathy
Mickelson, Gary H.
Mickelson, Gary H.
Mickelson, Gary H.
Bailey, Raymond E.
Bailey, Raymond E.
Bailey, Raymond E.
Bailey, Raymond E.
Bailey, Raymond E.
Bailey, Raymond E.
Bailey, Raymond E.
Bailey, Raymond E.



Key Items for Smooth Sailing

» Use the two week look ahead for planning

» Verify the QC is doing Daily Inspections and Testing
per the ITP

» Audit to ensure all the DIR’s, tests, material receiving
reports are being entered into the Document
Control System

» Promote use of NCR, to improve quality.



QM Philosophy

» Successful for these large projects.
|-64 Corridor in St. Louis
Christopher Bond Bridge in Kansas City MO
Safe & Sound Bridge Program
The New Mississippi River Bridge, St. Louis
Rte. 141, St. Louis Co.




Quality Management

» Advantages to Quality Management

Gives ownership of quality to contractor
Improves communication

Improves quality

Speeds construction

Improves personnel management



One size doesn’t fit all!

» Quality Management Plans are specific.

Each project or product requires a plan; different
elements needed depending on the scope of the
project



Questions?




