I@ About the Presenter

Brett Trautman works for the Missouri Department of
Transportation as the Physical Laboratory Director

He has worked for MoDOT for over 30 years. The first 6 years
worked in the Materials Section of the Central District before
joining the Construction and Materials Division as a Field
Materials Engineer. In 2013, Brett was promoted to his curre
position where h es the testing of concrete, bituminous!
mixtures, aggre I, and other highway construction
materials

He serves as the ments representative and voting
member of the AASHTO Committee on Materials and
Pavements (COMP) and is the Vice-Chair for Technical
Subcommittee 3a Hydraulic Cement and Lime

Brett is the current Chair of the NRRA Rigid,Jeam

Brett graduated from the University ofMissouri — Columbiawith
a degree in Civil Engineering and is'a registered professional
engineer in Missouri
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What is the NRRA?

= A pool fund focusing on solving problems that
impact highway agencies

- Minnesota lead state

» Highway agencies provide input a icipate in
decision g needed for future construction
and rese

= Industry and academia provide their knowledge
and experience

- Barriers to implementation

Agency Members
= 10 Total

- California (CalTran), lllinois DOT, Illinois Tollway,
lowa DOT, Michigan DOT, Minnes il
Minnesota Local Road Research Missouri
DOT, No kota DOT, and Wisconsin DOT
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Structure
= Executive Committee

- 2 members per agency
» 5 Teams .

Intelligent Construction

I Technologies l
Flexibility Executive Rigid
i“m"‘“‘eh

Geotechnical Preventive Maintenance

INIVERSITY OF MINNESOTA DULUTF
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Rigid Team Efforts

2017 Synthesis (2)

Design & Performance of Concrete Unbo
Overlays
Repair of Joints Associated Distress in Ci te

Pavement

2017 Projects (4)

Fiber-Reinforced Concrete Pavement

Evaluation of Long-Term Impacts of Early
Opening of Concrete Pavements

Reduced Cementitious Materials in Optimized
Concrete Mixtures

Compacted Concrete for Local Streets

Rigid Team Efforts [

2019 Projects (5)

Solutions to Mitigate Dowel/Tie-Bar
Propagated Cracking

Constructio ort for Jointless FRC
Roundabo Innesota
t

Incorporate
BCOA-ME
Blending of Higher Strength Aggregates
with Recycled Concrete and'Marginal
Aggregates to Improve Concrete Properties
Performance of Concrete Overlays over
Full Depth Reclamation (FDR)

Faulting Model into
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2020 NRRA Initiatives

= Call for Innovations

- Additional funding available

- Evaluated several projects .

- Three sele I funding

- Pavemen‘ific Structural Synthetic Fibers

= Call for Construction

- For associate members e |
- Fund construction i N
- MnROAD monitors

- Satellite locations considered

Pervious Parking Lot Cell 64
Perviau

2017 Projects Fiber-Reinforced Concrete
= Three constructed at MNnROAD . 4
- 3.5 mi. Mainline 3 Objectives

- 3.5 mi. Bypass ' : 1) Determine contribution of fiber.ducing

- 2.5 mi. Lo olume Road R : panel ique Cracking
= Live tra - 2) Detel‘contribution of fibers in mitigating

- Interstate 94, EB & \WB R -E joint faulting
* Opened in 1994 e 4 3) Determine optimal panel size for thin unbonded
concrete overlays

& = 3 =3 4) Determine minimum thickness of FRC for low-
n R i, (=0 3 volume streets
= ‘:l: = v:,‘.mm &]




Fiber-Reinforced Concrete

= Four Cells (506, 606, 706, & 806)

» Evaluating the impact fiber dos as on
fatigue cracking & joint faulting

= Cell leng
Cell No. 506 606 706 806
Length 144 ft. 138 ft. 138 ft. 138 ft.

MnROAD Mainline

Fiber-Reinforced Concrete

Pavement Details

= Full depth pavement on grac.
aggregate base
= All cells: 6° x 6’ panels

3" Existing
Class 5 base

= Fiber nt:

- Cell 506:°No fibers (control)
- Cell 606: 20% RSR

- Cell 706: 30% RSR Clay subgrade
- Cell 806: 0.75% fibers by volume

Fiber-Reinforced Concret

Fiber-Reinforced Concrete

= Two Cells (705 & 805)

» Evaluating the impact fibers ha fatigue
cracking, joint faulting, & panel‘

= Cell Leng

Cell No.
Length

MnROAD Mainline

[1[a[s]k]s[Y[7]8]slelerle2]e3]ss [o7][o2[w0[n1[n2]13]1a 151617 [18] 100 [ar [22 ]3]
v 160 162 207172
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Fiber-Reinforced Concrete
Pavement Details

= Unbonded Overlay ’

- Non-woven geotextile fabric inter
= Cell 7

- 14WXI2E& 12'x12’ panels

« Cell 805 27" Class3 Base

- 6 Wx12'L & 8'Wx12'L panels

= Fiber content: 20% RSR

Fiber-Reinforced Concrete

Fiber-Reinforced Concrete

= Two cells (139 & 239)
= Evaluate using fiber-reinforced 6rete

pavement for city streets

= Cell Leng
Cell No.
Length
W~ MnROAD Low Volume
gV 343,
FEAR 3 133233135235 13823 139239 | Yao-200 " E
v 36 | 37 [ 38 39 /40 A

1«1.2,1%41?2; ]ﬁv 25 | 26 28 1 29030 31 3252 || 53 ||| 54 || 44

44, 4 |85 | s6-87-88 | 30 | 127227 (| 128228 || 777879

332432
l185-186| 188189 —

Fiber-Reinforced Concrete
Pavement Details

= Cells 139 & 239:
6’ x 6’ panels

= Full dep NCrete on

4" Fiber Reinforced

g rade 3" Fiber Reinforced Concrete
Concrete

» Fiber content: 30% e Clace s 6" Class 5
RSR 4" common borrow

4" common borrow :
(silty -clay (silty -clay

Clay subgrade Clay subgrade

8/30/2020



Early Opening to Traffic
Objectives

1) Evaluate visible and non-visibl diate
damage caused by early age |

2) Qua effect of early loading damage on
long-t erformance

3) Determine minimum strength at opening or other
measurable variables associated with this
parameter

4) Recommend strategies for minimizing or
avoiding early loading damage detrimental to
long-term performance

Early Opening to Traffic

= Six cells (124, 224, 324, 424, 524 & 624)
» Early sequential traffic loading

CellNo. 124 224 324 424 524 624
Length 120ft. 120ft. 120ft. 115ft. 60ft.  20ft

2728 | 20 30 31 s2 53 sa aa

127-227 128228 77-78-79

Early Opening to Traffic

Pavement Details

= Standard panel size 12°'W x
= Full de.ncrete on grade
= Stand Oncrete mix

= Doweled joints

6" Class 6

Sand subgrade

8/30/2020
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Early Opening to Traffic

= [nitial Loading

Initial Loading

C 124 — 424
pickup
t

- Half ton pickup truck
- Snow plow truck

Initial Loading (Based on Maturity Tests) OUtSlde Lane
East pass West
i« 6Ghr >
Outside E| No 12 > 1/2ton
Lan b Loading N 18hr »  Pickup
« Ah
_______ 155 [ I -3l A
Inside é‘ No < 12hr » Snow Plow
Lane 2| Loading 18hr Truck
Cell 624 524 424 324 224 124
Distance (ft) 20 60 115 120 120 120

TEL
Loading

= Cell 624
- 2-hrs (hot day)
L

Q 24 — 424
low truck

Inside Lane

Inside Lane Outside Lane




Initial
Loading
= Cells 124 — 424

early
- Control

= Cell 524 not loaded

Compressive and Flexural
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Maturity

Cell x24 Early Loading Sequence

Maturity [ Flexural
(Deg-Hr) | (psi)

Loads applied to lanes

100 73 1st Load on Cell 124 (forward and back)

200 196 1st Load on Cell 224, 2nd load on Cell 124

300 267 1st Load on Cell 324, 2nd load on Cell 224, 3rd load on Cell 124

400 318 1st Load on Cell 424, 2nd load on Cell 324, 3rd load on Cell 224, 4th load on Cell 124

Starting Day 2, 5 passes per day for first week

Early Opening to Traffic

e

Reduced Cementitious Content
Objectives

1) Investigate the early-age characteristics of
concrete paving mixes containi
cementitious content

Asse’ potential for durability issues with
very | mentitious content

Identify effect of reduced cementitious content
on long term serviceability and economics of
concrete pavements

Develop recommended specifications, mixing
and placement practices for the use of low
cementitious content concrete mixes

Reduced Cementitious Content

= Two Cells (138 & 238)

= Cells will be exposed to deicin nts
= Cell Lengths:

Cell No.
Length

s MnROAD Low Vol Roa
4Y 5 443 133233-135.235 138238 Jy129-239
v 33 34 35 ] 36 || 37|33 )30

2
o dijeeesf 24 25 1 26 | 2728 [ 20§ 30 31 32 safs3fsa] 4
J1g, 124-424 | 85 | 86-87-88 | 29 || 127-227 [l 128208 777879
56| o109
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Reduced Cementitious Content

Pavement Details

» Standard panel size 12'W x 1

= Full dep’ncrete on grade
= Dowele nts

= Cell 138

- Cementitious content =800 Ib./cy

= Cell 238
- Cementitious content = 470 Ib./cy

8" PCC w/optimized
cement content Mix

138 & 238

5" Class 5 Base

Clay subgrade

Reduced Cementitious Content

Cell 138 — 500 Ibs.

= —
R e W———"

Compacted Concrete for Local
Streets

Objectives

1) Evalu e feasibility of producingand placing
comp ncrete pavement

2) Evaluate overall field performance
3) Determine if longer joint spacing can be utilized

4) Evaluate the effectiveness,of.utilizing macro
fibers for load transfer

8/30/2020
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NRRA Involvement Test Sections

- Rigid Teamiselected CORB Constructe.d three test sections (SBL's
Y . - = Test Section No. 1 (495 ft.) .
- Cost more than anticipated 3 . e )
. % i - 15 ft. joint spacing
=« SE Dlstrsdded CCPtoa - No fiber

project =Test S No. 2 (504 ft.)
- Contract awarded - 12 ft. joint spacing

- Asked if NRRA funds could be | , W - No fibers

used TOIRE— QXN > = Test Section No. 3{(255:t.)
- First NRRA satellite project : = - 15 ft. joint spacing

- 51bs./C.Y. macro fibers utilized (2" length)

Project  ra =1 Pavement Structure
Location Y m ‘-" s - ; 1 y Plans

= Quter Road — East
side of 1-55

= Scott COL'

= Approx. 2 S ey 3 &

» Test Stripon Oct. 24, _ : : 4” Type V Base |
2018 - Bab. &

= Full Production started R _ 1
on Oct. 25, 2018 s 3l | 12” Soil

- SBL placed first Stabilization

10
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ing ACEit Admixture CCP

v
Y

Placement

11
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Finishing
CCP

Texturing
CCP

12



Test
Sections

Test Section No. 1

Test Section No:2+ i : Test Section No. 3

Test Section
No. 3

- —

Test Section No. 1

Interested

= |f interested in joining contact:

Glenn Engstrom (Email: glenn.engstrom%e.mn.us)
or

Ben Worel ('j ben.worel@state.mn.us)

» The pool Solicitation is posted at:

Performance — May 2020

8/30/2020
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Qu%ions

o+ &..
Email: Brett. Trautman@modot.mo.gov
Office: 573-751-1036
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