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SS-6-O32(066)18%2 (PCN-22974)
SS-6-032(067)130 (PCN-22975)

27.766 Miles
MILLING, HMA, ADA CURB RAMPS

Owner:
ND/DOT Grand Forks District

Consultant:

Interstate Engineering Inc.

Prime Contractor:

Knife River Materials - Bemidji



Project Scope

27.766 Miles Total (17.852
Finley & 9.914 Aneta)

1-1/2” & 2” Milling
2” HMA (RAP FAA-43)
Subgrade Repair
HMA Patching

ADA Improvements

Utility Adjustments

Relaying Milled Material on
Shoulders

Striping/Rumble Strips
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RP 130,751
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Clly of Aneta

\— {Begln Paving 100

Maorh of Canterllne
MWD 45)

2" Ml and HMA {(Aneta)

1" M and HMA

(See Sactlon 4 Bheet 2)
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RP 140,714
(Far Intersection
Paving Detalls
See Section

20 Sheat 1)

Aneta

Project: SS-6-032(067)130




Pre-Construction

* Project Bid on May 14, 2021

* Preconstruction Meeting on June

4,2021

* Very important to invite everyone
due to all the SP’S.

* Communication, communication,

communication!
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Pre-Construction

* Coordination immediately following as
Prime already had the subcontractor set
construction signs up before pre-

construction meeting was scheduled. i

Surveyors immediately began setting
control for IC/PMTP work & creating
alignment.

Finley & Aneta municipal staff were
invited to be involved with meetings to
avoid any interference with their city
celebrations.




Avoid the “hurry up and
wait”

Communication & looking ahead with
Engineering staff, Materials & Research

and Contractors was vital to coordinate
all the pieces to work together to avoid
any delays.




Fordville Pit

43 Mile haul to the north end

70 Mile haul to the south end

27 Mile diff. from end to end of project
40-45 trucks hauling average

®paTR River

Fordville Pit
F ¢
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End of Aneta Project

Start of Aneta Endtof Finley Project

70 Mile Haul

Startof Finley Project jgStart of FinleyProject el
Cogperstown®—=gtart-of'Finley Project

PHillsboro 3




Milling

 Milled from June 8, 2021 to
June 18, 2021(Finley)

 Milled from June 21, 2021
to June 23, 2021(Aneta)

e Aprox. 15,000 CY of milling
went to the Finley truck
station first and then the
rest was back hauled to the
Fordville Plant.




e Paved from June 11, 2021 to
June 23, 2021 (Finley)

e Paved from June 24, 2021 to
June 30, 2021 (Aneta)

* Pave away from the pit
generally




Patching

Average depth of 10” after 2” mill
Subgrade repair on some

Roll test, probing & visual inspection,
light weight deflectometer was done for
subgrade testing

6 locations in Finley

9 locations in Aneta
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Patching

e 3 lifts of 3” plus the mainline 2” Overlay

e Took more time due to additional lifts
and cooling

* Mill could only go down so deep so had
to build 25’ ramps




Problems Encountered

 New patch’s needing additional repair work

* One job paid oil in patches the other job didn’t pay for oil in patches

e QOut of tolerance workmanship and safety concerns for the public

» Steep shoulders that required additional work to achieve a 4:1 due to slough breaking off
* Finding a concrete plant close enough & utility repairs




Problems Encountered

343+ Tons wasted & patch/subgrade repair in rain event

Equipment breakdowns

Patch’s being deeper than anticipated; took extra lifts and time to complete

Couldn’t have a vertical edge cut with patches, had to have a taper/ramp due to the depth
Finley & Aneta Days working with Contractor Schedule




Construction Research
& Innovations Used

2 Binders W/Test Sections(PG 585-28 & PG 58H-34)
Intelligent Compaction(IC)

Paver Mounted Thermal Profiler (PMTP)

Rolling Density Meter(RDM)

Flexible Pvmt Surface Tolerance(IRI AKA “Ride”)
Density Cores on Patch’s, Longitudinal & Mainline
Lightweight Deflectometer




History & Background
of Asphalt Binder Test
Sections




Performance Grade Asphalt Binders

PG58S-28 - Unmodified

PG58H-34 — Polymer Modified
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Chronological History of
Highway32
(Test Section Segment)

OIL/CON CLS
COMPONENTS TYPE AGG
GRADE
RESHAPED
AGGREGATE BASE
RECYCLED BIT BASE
RECYCLED HOT BIT PAVT 200-300
CONTRACT SAND SEAL HFMS-2
INT CONT PATCH-1.5" 120-150
CONTRACT CHIP SEAL HFMS-2 42
INT CONT PATCH-1.5" PG 58-28 27
HBP-SUPERPAVE-FAA 45 PG 58-28
FEDERAL AID CHIP SEAL HFMS-2 43




Why Two Types of T
Performance Grade |
Asphalt Binders???

TS, ?}:.";g .:b.-v—\t;

.

To Determine if HMA containing a
Polymer Modified Asphalt Binder will be
more resistant to:

Thermal and Reflective Cracking when |

compared to a Standard Unmodified
Asphalt Binder
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Binder Test Sections (Constants)

Similar:
 Traffic Loading
Age of Existing Pavement
Climate & Environment
Subgrade/Substrate Support Values
Construction Approach
Asphalt Contractor
Existing Type, Severity, and Number of Distresses
Asphalt Mix Design: (75 gyration, 12.5 mm, fine dense graded Superpave mixture with 15%
RAP)
Material Pit Location










NDDOT (Grand Forks District)
Surveyed and Recorded Existing
Transverse Cracking in both Test

Sections prior to Project Milling




Predetermined Crack Pattern
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Asphalt Mix/Binder Sampling and Performance Testing
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Purpose of Mixture and Binder Performance Testing

» To Determine if Performance Testing Predicts Actual Field Performance

« What Performance Cracking Test Best Predicts Actual Field performance




Performance Testing Protocol
NDDOT (Materials and Research)

Types of Performance Tests
« |deal CT (Indirect Tension)
* |deal RT

« Hamburg Wheel Test




Performance Testing Continued

NDDOT has also contracted with University of North Dakota to Analyze the Two
Mixes using the Asphalt Performance Mixture Tester (AMPT)

* Dynamic Modulus Test
» Cyclic Fatigue Test
» Stress Sweep Rutting Test




Additional Performance testing
FHWA Mobile Asphalt Technology Center (MATC)

Leslie Myers and the Mobile Asphalt Technology Center
(MATC) team are Evaluating the Cracking Performance of
each Material using the Texas Overlay Test.




Multi Stress Creep and Recovery

Training, so necessary. 4

Does the PG58H-34 Binder used on the Project Polymer
Modified?




Why is NDDOT Exploring Intelligent Construction Technologies on
Highway 32 and other State Roadways?

Importance of Technoloqy

Research

Knowledge Of how Pavement was
Constructed

Potential Forensic Tool

Geospatial Data

Goals

Aid Contractors to Increase QC Efforts (Real
ul)

Increase uniformity and Density

Establish Long-Term Plan

Reduce or Eliminate Acceptance Coring




Paving Construction Can Cause of Pavement Failures

Material Failure
21%

Workmanship
79%

Figure Courtesy of Mark Woolaver, VAOT



“Coring provides limited
Information that is not readily
available during paving”
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WHY COMPACTION?

« Minimize Further Consolidation

* Provide Shear Strength & Resists
Rutting

To Improve Thermal Cracking
Resistance

Provide a Smooth, Quiet Driving
Surface

Ensure the Mixture Is
Impermeable

* Minimize Oxidation of the Asphalt
Binder




Intelligent Compaction (IC)

GPS equipped rollers track
real-time data of:

Roller passes

Surface Temperatures

Speed

Frequency

Amplitude

Stiffness

Equipment based technology to
assist with quality control of hot
mix asphalt paving.




Paver Mounted Thermal Profiling (PMTP)

Temperature sensor technology (Infrared) mounted on top of a paver that measures
the asphalt surface temperature profiles behind the paver to indicate potential for
temperature segregation.




Pavers Equipped with PMTP

&> MOBA 3D Paver IR-Scan V1.4

;;un!:h:::‘iﬂ e Top J L C-»aomlJ L Right ] max paver speed:
0.150 m

10.6 m/min
Mountpositicn paver speed:

Scanner i1so0*

10.6 m/min
e @ 5 5

measurement spots:
34
width [om) 8] =00 S 9 . line time:
© Sow : : / 14120 ms
< - line distance:
Normal: 2 ‘
Fast

: U 250.0 mm

use max speed

speed [m/min]

( New J ( Ned point
Direction: 3485°
Anglete ground S3.5*

Beam length S508.0 cm

8 show grid (25:0°om)
test beam si9=
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Rolling Density Meter

« Ground penetrating radar provides a nondestructive, full
coverage, testing alternative for evaluation of compaction

quality NDDOT (M&R) is currently

exploring this technology!!

Higher dialectic measurements can be correlated to lower air
voids (higher densities)




Lightweight Deflectometer (LWD)

. Used for compaction
control and bearing
capacity estimation

. Unbound or partially
bound layers (sub-grade,
sub-base, base)

. Measures the deflection
and stiffness (modulus)

. Immediate repeatable
results so that on-site
decisions can be made
straight away




What I1s VETA?

Stores

Standardized Software Maps
Analyzes

Reports

_, Geospatial Data Collected from
IC, PMTP, & RDM Technologies




Roller Coverage (IC)

Breakdown
-ﬂ'l'l—!———' 5-—'—1"—"&
. ':l-a:ﬁ.u.. i
927 926
4 — 5 passes 7 — 9 passes

Intermediate

— —~

927 926 925 924
2 — 4 passes
Total Pass Count
9 | LT T e e . Ewm~ 2= e .
-6 929 928 927 926 925 924

11 — 13 passes 7 — 8 passes



Comparison of Technologies Continued

Roller Pass Count

11 — 13 passes 4 — 6 passes
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Density % Gmm (DPS)

93%-95%

87%-93%



Comparison of Technologies

250 - 260 °F ) ) i
Direction of Paver Random Core Location
I Thermal Profile Density = 91.1%

=~ et N U e T U

wemLE "SR WiriAh o . 1t =gmn=Ls i |
bl 1 =TT |||i||-|- g Bl o W kni :
905 904

Length of Paver 5an o
Stop = 14 minutes 220~ 230°F 3 Paver (1 minute) Stops

Temperature of mix during 1st breakdown roller pass

! 905 904 903

Below 150°F

160 - 170 °F 180 - 190 °F
150 - 160 °F

11 to 13 Passes 7 t0 9 Passes

Total Roller Passes




Paving near RR Tracks

EE—
Direction of Paver

200 - 225 °F

W6y, i i Bims =N A2 2 1 & NI
ekl Ll

735

Thermal Profile

ir'---—'b.ﬂ_lllﬂl‘..llllﬂ! fraie 'l

738

Paver Timestamp: 6/14/2021718:48 pm

1st Roller Pass
(Cold Spots in the mix prior to Compacting) 140 - 150 °F

736 735

738 737

Roller Timestamp: 6/14/2021%19:04 pm



Comparison of Density between 3000’ Test Sections

(») Density, % of Gmm (%)
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Thermal Imager




Paver Stop Concerns




Anatomy of a Paver Stop (Veta Display)

W
Er=

h Information
HFH Mainline
. H Core Location
Eaver Stop AW
(Duration 13 minutes) CHE
A1’

(it |||




Thermal Image of Paver Stop Area using Fluke Handheld Camera




Thermal Image and Regular Photo of Same Location




Thermal Display in Veta Software of the Segregated Area
'

Thermal Segregated
/ Area (Streaking)
L
1




Thermal Videos Taken with Fluke Camera (Mix Directly below the Center Gear Box)

| — 119.2°F
“ MAX =LJU(|)= MIN
304.4 71.9
* 3 LT v J

69.2



LO

Thermal Videos Taken with Fluke Camera
115.0°F UN

MAX B M TN
296.4 '= 61.6

Auto
PASISHAS

59.3



Density Summary

Rolling Pattern:

Breakdown Roller: Pneumatic Rubber-Tire Cat
Intermediate Roller: Vibratory Steel Drum Cat
Finish Roller: Vibratory Steel Drum Cat

50,847.77 Mainline Tons Paved
4,126.30 Patching Tons Paved

$109,303.28 Total Incentive Paid for Density
$61,581.28 Mainline & Patching Incentive
S47,722.00 Longitudinal Incentive

93.4% Average Mainline Density (91% required per spec.)
92.0% Average Longitudinal Density (90% required per SSP4)




IRl Results Finley

: . Date Tested: 8/4/2021 Date Tested: 8/4/2021
F I n | ey P rOJ e Ct : Operator: Nathan Operator: Nathan
Project Location: S JCT 200 N to JCT 45 - W Sharon Project Location: JCT ND 45 to JCT ND 15
¢ $10,400 DEd uct Project Summary Project Summary
. T8 del_ength : Profile Leng _
10 Must Grind Lots W1"7_7' ' TMiles 96 = [Miles
e 258 Locations Larger L L s el
. 34.1t039.0 $225.00 34.1t0 39.0 $225.00
than 3/16”=16' Straightedge BTl 440 575000 39110440 STS0.00
” . 44 1t0 480 $75.00 44 110480 58705;.:
— - 2 3 ; 43.1to 56.0 ¢
A | 1/32 of P 13/16 Bump ey (sfgoégo) 56.1 to 62.0 ($100.00)
62.1t0 69.0 ($200.00) 62.1 to 69.0 ($200.00)
. 69.1t0 75.0 ($400.00) 69.1t0 75.0 ($400.00)
A n et a P rOJ e Ct . >=75.1 Corrective Action >=75.1 Corrective Action
_ Incentive/Contract Price Adjustment : ncepive Conact Price Aduotment.
$22,750 Incentive — T ] Ty NB $12.700.00] 5 3,629
i SB 53,525 ‘ SB $10.050.00] $ 2,872
4 Must Grind Lots Total - e _310;2,32,73 Total $22,750.00
* 130 Locations Larger SR . . T e e
7 ; : SN 0.1 mile 04 mile i [ oamie | 0.1mie
than 3/16 =16" Stra |ghtedge Average 55.3 53.7 Average 435 45.1
” - ” Standard Deviation 9.4 104 atandard Deviation :1)’(1)2 10.8
() - ini inimum . 311
16/3 2 d I p 1 1/16 B U m p m?;(m,uu% 135{.72 ggg Maximum 93 4 82.8
Median 539 52.1 Median 408 41.2




Bid Total=54,543,376.03 Finley=52,899,061.04
Aneta=$1,644,342.99

Total Cost is $4,840,394.00 Finley=53,025,269.53
Aneta=51,815,124.47

|C Bid Price=S5,000

Average 2021 IC Bid Price=516,671.43

PMTP Bid Price=S5,000

Average 2021 PMTP Bid Price=518,750.00

IRI Deduct=510,400 (Finley)

IRI Incentive=522,750.00 (Aneta)

Compaction Incentive=5109,303.28; $60,431.95
Finley & $48,871.33 Aneta

PG58S-28 + FAA 43=561.25/Ton

PG58H-34 + FAA43=565.28/Ton

S4/Ton more for the better oil(polymer modified)




Finley:

Total days paved: 9 days
Total time paver was running(hours): 88.0
Total time of paver stops(hours): 33.5
Total time paver was moving(hours): 54.5

Percentage of time that was productive: 62%
Percentage of paver stops: 38%

Total time of paver stops: 2012 min or 1.4 days

Aneta:

Total days paved: 5 days
Total time paver was running(hours): 42.8
Total time of paver stops(hours): 17.1
Total time paver was moving(hours): 25.7

Percentage of time that was productive: 60%
Percentage of time of paver stops: 40%

Total time of paver stops: 1025 min or 0.7 days




* Paver Stops
 Workmanship on Patches
* Joints

* Taking Mix From Mainline to Pave
County Road

* Taking Mix From Mainline to Pave

Patches

Strong Winds cooling Temperatures
Faster

“Winging Out” For Field Approaches
Trucks Stopping to Back Haul Millings
Segregated mix

Low compaction temperatures
Rollers sitting on a hot mat
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Int. Roller Stationary =
for 4 minutes

|




< 3;:;3, Ruby Says!

Reduce your paver

stops if you
want to Cash-in on
Ride Incentives

IRI
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What are other

Reduced Paver contractors
Stops & Speeds

- doing?
Competition Additional Rollers
Between Crews

Modification to
Rolling Patterns

Requesting Paving
Crew Summaries

. : Equipment
Monitor Stockpiles Considerations

Increased Fleet

Tarping Trucks
Management




Grand
Forks
District

Interstate
Engineering

Dakota

Asphalt
Pavement
\Association

Knife River
Materials

;-:’" Materials
& FHWA
Research (MATC)

MNDOT




Team
ONE [Network

= Goal




THANK YOU

A~ e~

)




