About the Presenter

Maria Masten is the State Concrete Engineer for the
Minnesota Department of Transportation.

Maria has worked at MnDOT for over 25 years, starting at
MnROAD and in Pavement Management as a student
worker, then transitioning to the Concrete Engineering Unit
for the last 22 years.

She holds a Bachelor of Science degree in Civil Engineering
from the University of MN and is a registered professional
engineer in Minnesota.

Maria proudly served as the previous NCC Chairperson and
serves on various technical committees related to
performance engineered mix designs and concrete
materials.
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MnDOT Current Use of MIT-Scan T2/T3

* MnDOT owns 8 MIT-Scan T2 devices
e Used for:

* Locating Dowel Bars and Tie Bars in Plastic
and Hardened Concrete on active concrete
paving projects

* Thickness Measurements in Concrete on
Grade and Whitetoppings

* Steel location for Coring for CPR Investigation

* Bituminous Thickness (A few projects)

Dowel Bar Baskets
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Placing Dowel Bars

* Secure dowel bar assemblies with anchors to hold
the dowel bars in the correct position and
alignment while preventing movement during
concrete placement.

* Fasten the baskets to the substrate surface so that
they do not move vertically or horizontally more
than 1/4 inch.
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QC Plan for Anchoring Baskets
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Why is a QC Plan Needed?

Milled Aged
New Patching Asphalt

Anchoring Basket Timing

* Pre-anchored

* Anchoring between trucks

Increased Risk for Misaligned Dowel Bars

* Concern of baskets being clipped by concrete
paving equipment on 12" wide lanes
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Anchoring Dowel Baskets on Overlays

Concrete Placement

Marking the Joint Locations

* Before placing the concrete, mark the location on
both sides of each transverse joint as approved by
the Engineer.

QC Plan for Anchoring Baskets

* At least 7 days before the beginning of concrete
paving, provide a Quality Control Plan in writing to
the Engineer for acceptance that provides a
method for keeping the dowel basket assemblies
anchored to the grade, the existing concrete, or
into the asphalt or bond breaker Layer and into the
underlying concrete.
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QC Plan for Anchoring Baskets

Include the following at a minimum:
1) Proposed type and number of fasteners
2) Proposed installation equipment

3) Dowel basket assembly anchoring plan (i.e. Anchored
all basket assemblies prior to concrete placement,
one lane at a time, anchor all basket assemblies
during the concrete placement operation, etc.)

4) Action plan if mis-aligned baskets are identified
during concrete pavement placement
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Using MIT-SCAN T2/T3 During Paving

Operation Guide for the MIT-SCAN T2

» Guide to using the MIT-
SCAN T2 device for locating =
reinforcement bars and
dowel bar baskets can be
found on the MnDOT
Concrete Engineering
website.

Pavement program Forms

References Concrete mix designs

v

http://www.dot.state.mn.u
s/materials/concretepavem
ent.html

v

Use the Thickness Texture
MIT-SCAN T2 Workbook for
determining scanning
locations.

Dowel Bar and Tie Bar Placement Testing

in Plastic Concrete

e The Contractor shall furnish a MIT-SCAN T2 or T3 non-
destructive testing device.

* Agency and Contractor personnel shall mutually use
this non-destructive testing device during concrete
pavement construction.
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Dowel Bar and Tie Bar Placement Testing

in Plastic Concrete

* Contractor performs testing in the Plastic
concrete when using a slip form paving

machine

* Not required on projects < 3,500 cubic yards

* Perform testing in the presence of the
Engineer unless otherwise approved by the

Engineer

Fill out the
Thickness, Texture
and MIT-SCAN T2
Workbook prior to
start of the

project.

Go to:

http://www.dot.state.mn.us
materials/concretedocs/Thi
ckness Texture MIT-

SCAN Workbook 8-1-
19.xlsm

Procedures

Data Entry:

Proir to the start of the project, enter the ENTIRE project into the Data Entry tab to determine tesfing locations. Enter the
Roatway, Directon, Lane, Begin Staton, End Station, Lane Wickh and Thickness Requrement Enter each lane
seperately and completey before entering a new ane.

Below i an example of how o ente an unbonded overlay geing under abridge wih o ramps, Note the tickness under
the bridge (10inches) s mare than the rest ofthe mainline (8 nches).

Begn | E | Lane |Thiokness Requremenl
Roadway | Directon Lane Station ()| Staton ()| Wicth (%) (in)

180 | EB | DringoriLone RioiCenterine | 10400 | 60+00 | 12 8

1% | EB | Dringor!leeRiofCentedne | B0400 | 6400 | 12 10

14 | EB | Dringor!lene RiofCentedne | 85400 | 130400 | 12 8

14 | EB | PassigorLanelLtofCenterine | 10400 | 0+00 | 12 8

184 | EB | PassngorfLane LiofConterine | 00W00 | 65+00 | 12 10

184 | EB | Passngor f Lane Liof Conterine | 05400 | 130+00 | 12 8

124 Ramp 000 | 100 | 18 7

T Famp GG I 7

Ifthere is 2 bridge withinthe lane, enter the ane distance before the bridge, then on the nex dats enry Ine enter th lane
distance afterthe bridge

Onosthe ente project i entere, clickon the Calculate Sublot Locations butcn ocated on the top right o the page.
Thiswil determine the losafons o the prbing and corng. fyou lickon the Calculate Sublot Locations button mufiple
fimes,the random numbersvil changs eachfime the buton i clicked.

The Fieid Probing Report, Texture Report and MIT-SCAN T2 Reportcan b pinted and given to the Coniractor. The Field
Corng Report should b retained by the Agency unt the Contractr i ready to core. The MIT-SCAN T2 Reportanly
determines the location of the transuerse onts.
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Plastic Concrete MIT-SCAN Testing Rates

* The Engineer will identify the MIT-SCAN random testing
locations using the MnDOT Thickness, Texture and MIT-
SCAN workbook in accordance with the Schedule of
Materials Control.

* Offset the location of the dowel bar test to the closest
contraction joint.

» Before the start of paving, the Engineer will provide the
MIT-SCAN report generated from the MnDOT Thickness,
Texture and MIT-SCAN workbook to the Contractor.

* Unless otherwise approved by the Engineer, perform testing
with the MIT-SCAN device in the presence of the Engineer.
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Demonstrating Fastening Method Each Day

* Before the beginning of concrete pavement
placement and each day before beginning paving,
demonstrate the fastening method to the Engineer
for approval.

* The Engineer will suspend paving operations if the
Contractor fails to comply with their Quality Control
Plan.

24
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Dowel Bar and Tie Bar Placement Testing

in Plastic Concrete

* Locate the dowel bar baskets and tie bar steel using
the required walk bridge that spans the entire
width of pavement

Plastic Concrete Contractor Testing — After 1t Day

After the first day, the Engineer may allow the
following reduction if the placement processes is

acceptable:
* Scanning at least 4 doweled transverse joints every 1000 ft

* Scanning longitudinal (L1T) joint at a rate of at least 25 ft
out of every 1000 ft

Plastic Concrete Contractor Testing - 1%t Day

On the first day after pavement placement, verify
location by:

* Scanning at least 7 doweled transverse joints every
1000 ft (both upstream and downstream side of
basket)

* Scanning longitudinal (L1T) joint at a rate of at least 75
linear ft out of every 1000 ft (both ends of tie bars)
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Locating Tie Bars and Dowel Bar Baskets
Four bars shown on the display represent four sensors on the bottom
of the device

Note the location of the bar
in relation to the senso

9/4/2020



Dowel Bar Placement and Joint

Construction

e Construct all joints perpendicular to the grade.

* Place dowel bars parallel to the grade and parallel to the
centerline of the pavement.

Plan Plan Plan
Horizontal Longitudinal Horizontal
translati translati skew

Section Section
Vertical Vertical
translation tilt

Locating Reinforcing and Dowel Bar Baskets in

Immediately

after Paver

Plastic Concrete

Concrete in Plastic Form

30

Typical Misaligned Basket Crack
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Misaligned Dowel Bars

Contractor Jig Used to Install Correctly

Dowel Bar and Tie Bar Placement Testing in
Plastic Concrete

Documentation of MIT-SCAN T2 Results

WNESo, (22018
(’( DE Minnesota Dep: of T
wW; MIT-SCAN T2 Report
sPi__ s Engneer_ TSanders  Conlractor:__TUVPaving
* Agency observations do not relieve the Contractor
. s i s s i
of the requirement to properly place the concrete 191 | wimenormm s Y
132 TH 10, EB, OFf Ramp 1+98 5/8/16 Y
reinforcement and dowel bars as shown in the 183 | mmmon 0 SHiE 7
134 TH 10, EB, OFf Ramp 5458 5465 5/8/16 Y
pla ns 135 TH 10, EB, Off Ramp 5+97 51816 Y
el i i = S
137 TH 10, EB, Off Ramp 975 5/8/16 Y
11 N 10404 515116 Y
14.1 TH 10, E8, Off Ramp 10497 515116 0
fam | TSR Sitdl 11475 11470 /5116 N - Basket was adjusted
14.2 TH 10, EB, Off Ramp 11486 5/5/16 Y
12 TRIESA [ama Rigntl 12414 12¢10 5I5116 %
e = - v
13 THALEE. S [ i of 14405 5/5/16 Y
| TR ane e 7= 516 v
145 AHALICh Lok 14483 14480 5/5/116 Y
146 i N ol 15+86 15+80 515116 i
A | (Ui 1628 ) v
147 R 17459 51516 Y
35 16 ey 18+21 18+18 5/5/16 %
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Alignment Tolerances

Out of Alignment Tolerance

* Dowel Bar Baskets

* Scan both upstream and downstream from the mis-
aligned transverse doweled joints, until at least three (3)
joints are in compliance.

* Tie Bar Steel

* Scan both upstream and downstream from the missing
or mis-aligned tie bars, until at least three (3)
consecutive panels are in compliance.

Alignment Tolerances

* Dowel Bar Baskets

* Verify the saw cut is centered on the dowel bars (+/- 3
inches)

* Verify the dowels are anchored parallel to the centerline

* Tie Bar Steel

* Verify the appropriate number of tie bars have been
placed (more than 1 missing per panel)

* Verify the saw cut is centered on the tie bar (+/- 5
inches)
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Out of Alignment Tolerance

If at any time the Engineer determines the dowel bar
anchoring or tie bar placement processes are unacceptable
due to alignment/tolerance issues, the Engineer may
request the Contractor amend the placement process for
the operation in question to achieve satisfactory placement
of the dowel bars and tie bars.

The Engineer will consider concrete pavement that fails to
comply with the alignment tolerances as unacceptable Work
in accordance with 1512, “Unacceptable and Unauthorized
Work.” The Engineer, in conjunction with the Concrete
Engineer, will evaluate the defective concrete pavement in
accordance with 2301.3Q “Workmanship and Quality.”

40
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Recommendations for alignment

tolerances issues

» There is no single recommendation for misalignment —
handled on a case-by-case basis

» Determine the severity of the misalignment

o # of occurrences (random or single areas)

v

Contact the Concrete Engineering Unit for recommendations
which may include the following:

° Monetary adjustment for future maintenance
> Not paying for dowel bars

o Full Depth Repairs (No partial depth repairs!!)
o Sawing through dowels

Is it working?

* No real issues for the last 2+ years with dowel
bar baskets

* “Everyone much more aware of the issue and inspectors and
Contractors are checking the baskets throughout the day
where they did not before” — Rob Golish

* Design-Build Projects

* MnDOT considers dowel basket anchoring commitment as a
scoring criteria

« Contractors propose increased frequency of testing of plastic
concrete

* Increased warranty

¢ Use of MIT-SCAN Il (dowel scanner) in hardened concrete

42
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Thank you again!

For additional information or specs:

Maria Masten - Maria.masten@state.mn.us

Rob Golish — Robert.qolish@state.mn.us
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