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Purpose and Need
Rehabilitation techniques and methods are being considered by highway agencies as our roadway system ages. One technique is whitetopping. This technique

involves the application of a thin lift of portland cement concrete (PCC) over an existing asphalt roadway.

The use of PCC as an overlay material may have some advantages such as control of reflective cracking and rutting. PCC, however, is brittle in nature and has a
tendency to crack in tension. Plastic shrinkage cracks can form before the concrete hardens as well as the formation of stress cracks after hardening.

The whitetopping concept is based on the belief that when the PCC is bonded to the underlying asphalt the two layers behave as one composite layer. The bonding
of the two pavement layers into one composite layer should force the neutral axis in the PCC slab downward. This will tend to cause the PCC to act more in compression
and reduce the tensile stresses placed on the PCC.

To improve PCC properties the addition of reinforcing fibers are sometimes added to attempt to create a more ductile failure mechanism, to increase toughness, and
to prevent the formation of large cracks.

Objective
The objective of this study is to determine if a thin lift of PCC, reinforced with polyolefin fibers, can serve as an alternative to a conventional bituminous overlay of
existing asphalt pavement.

Scope
Items that will be monitored and evaluated on the whitetopping experimental section will include: What are the distresses in the pavement, what is the overall
pavement condition, have the fibers affected the ride of the PCC section, do the fibers show an ability to control reflective cracking, comparison of performance of the
fiber reinforced PCC section to adjacent bituminous overlay sections. The evaluation period for this study will be approximately five years with evaluations annually.
The project is located on the crossroad at the Steele interchange on Interstate 94 which is near reference point 193.

Summary
The cracks in the polyolefin fiber concrete mix have increased drastically in severity since the last review. It appears some maintenance may be required in the three

25' sections to prevent any further breakups and improve the overall ride. It was apparent to the review team that in general, as the joint spacing increases, the
performance of the concrete decreases. Joint spaces of less than 15' were performing at a satisfactory level. However, panels with joint spacing of greater than 15'
showed several signs of cracking, faulting, and spalling.

There was also a noticeable difference in performance between the NB and SB lane. This is thought to be a result of different lane thickness. The NB lane with a 4.5"
section of PCC seems to be performing much better in all panels less than 25' in length. Other than the three 25' panels, the NB lane has experienced almost no
distresses while the SB lane has experienced cracking, faulting, and moderate spalling.

The subgrade modulus also seemed to have an impact on how the roadway was performing. It seemed that most of the distresses found before construction were
concentrated in the same location as the 25' panels. Upon collecting FWD data it was discovered that this area had some of the lowest soil moduli in the entire test
section. The field team believes that subgrade problems should be repaired prior to constructing a whitetopping project

16. Key Words 17. Distribution Statement 18. No. of Pages
No restrictions. This document is available to the public from: 57

Pavement Concrete .

Reinforcement North Dakota Department of Transportation 79, File bype/Size

Fibers Materials and Research Division:

Whitetopping 300 Airport Road pdf/4.0 mb

Polyolefin Bismarck ND 58504-6005

Office: (701) 328-6900




NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

MATERIALS AND RESEARCH
DIVISION

Experimental Study ND 97-01

Whitetopping an Existing Asphalt
Pavement with Polyolefin
Fiber Enriched PCC

Second Evaluation Report

Project IM-1-094(040)193

August 2001

Preparedby

NORTH DAKOTA DEPARTMENT OF TRANSPORTATION
BISMARCK,NORTHDAKOTA
Website:http://www.discovernd.com/dot/

DIRECTOR
David A. Sprynczynatyk

MATERIALS AND RESEARCH DIVISION

Ron Horner


https://Website:http://www.discovernd.com/dot

RCS HHO-30-19

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
EXPERIMENTAL PROJECT REPORT
EXPERIMENTAL PROJECT NO. CONSTRUCTION PROJ NO LOCATION
STATE YEAR NUMBER  SURF IM-1-094(040)193 Steele
EXPERIMENTAL 1 ‘ ND | 97 ‘ - 01 ‘ 8 2 Counties
PROJECT EVALUATION FUNDING NEEP NO. | PROPRIETARY FEATURE?
1 X HP&R 3 DEMONSTRATION X Yes
48 2 CONSTRUCTION 4 IMPLEMENTATION 49 51 No
SHORT TITLE 15'2'LE Whitetopping an Existing Asphalt Pavement with Polyolefin Fiber Enriched PCC
DATE MO. YR. REPORTING
THIS FORM 140 0 8 - 2 0 0 1|1 INITIAL 2 X ANNUAL 3 FINAL
KEY WORD 1 KEY WORD 2
KEY WORDS KEY WORD 3 KEY WORD 4
UNIQUE WORD PROPRIETARY FEATURE NAME
Date Work Plan Date Feature Evaluation Evaluation Date Evaluation
CHRONOLOGY Approved Constructed: Scheduled Until: Extended Until: Terminated:
01-97 05-97 05-02
277 281 285 289 293
QUANTITY OF UNITS UNITS UNIT COST (Dollars, Cents)
QUANTITY
AND COST 1 LIN.FT 5 TON
2X SY 6 LBS
4000 3 SYAN 7 EACH 38,720.00
4 cvy 8  LUMPSUM
297 305 306
AVAILABLE X CONSTRUCTION X PERFORMANCE FINAL
EVALUATION
REPORTS 315
CONSTRUCTION PROBLEMS PERFORMANCE
EVALUATION 1 NONE 1 EXCELLENT
2 SLIGHT 2 GOOD
3 X MODERATE 3 SATISFACTORY
4 SIGNIFICANT 4 X  MARGINAL
1 ADOPTED AS PRIMARY STD. 4 x PENDING (Explain in remarks if 3, 4, 5, or
APPLICATION 2 PERMITTED ALTERNATIVE 5 REJECTED 6 is checked)
321
The polyolefin fiber concrete is experiencing cracking, faulting at the joints and spalling at the joints.
REMARKS Block cracking has occurred in a larger panel section where the transverse and longitudinal joints
intersect. The general consensus of the research team was the whitetopping test section is performing
marginally. 700

Form FHWA 1461



Experimental Study ND 97-01

Whitetopping an Existing Asphalt
Pavementwith Polyolefin
Fiber Enriched PCC

SECOND EVALUATION REPORT

ProjectIM-1-094(040)193

August2001

Writtenby
Curt Dunn/John Wolf



Disclaimer

The contents of this report reflect the views of the author or authors who are responsible for the
facts and the accuracy of the data presented herein. The contents do not reflect the official
views of the North Dakota Department of Transportation or the Federal Highway
Administration. This report does not constitute a standard, specification, or regulation.




TABLEOFCONTENTS

ObJECHIVE . e 1
Yo7 0 - 3
[ Yo = 1 Y 1 1 4
ProjectHistory ... 4

CONSIIUCHION . . e e e 4

TraffiC 5
DS g N ot 5
Laboratory TesSting .. ..ot e 7
CONSIIUCTION o 10
EValuation . ... .. 15
SUMIMI ATY .ttt ettt et e e e e e e e e e 22
Appendix A: Milltests and aggregateanalysis ........................ A
Appendix B: SpecificGravity Tests ... B
Appendix C: Laboratorymixdesign ............. ... C
Appendix D: Concretecylinderandbeamrecords .................... D
Appendix E: Concretemixdesign ...... ..ot E
Appendix F: Plans and Specifications ........... ... ... ... F

Appendix G: FWDddata ... G



Whitetopping an Existing Asphalt
Pavement with Polyolefin

Fiber Enriched PCC

ND 97-01

Objective

Rehabilitationtechniques and methods are being considered by highway agencies as
our roadway systemages. Onetechnique is whitetopping. Thistechnique involvesthe
applicationofathinlift of portland cement concrete (PCC) over an existing asphaltroadway.

The use of PCC as an overlay material may have some advantages such as control of
reflective cracking andrutting. PCC, however, is brittle in nature and has atendencyto crackin
tension. Plastic shrinkage cracks canform before the concrete hardens aswellasthe
formationof stress cracks after hardening.

The whitetopping conceptis based onthe beliefthatwhenthe PCCisbondedtothe
underlying asphaltthe two layers behave as one composite layer. The bonding of the two
pavementlayersinto one composite layer should force the neutral axisinthe PCC slab
downward. Thiswilltendto cause the PCCtoactmore incompressionandreducethe tensile
stressesplacedonthe PCC.

Toimprove PCC properties the addition of reinforcing fibers are sometimes added to
attemptto create amore ductile failure mechanism, to increase toughness, and to prevent the
formationoflarge cracks.

The 3M corporation has created a new fiber material whichit calls the Polyolefin Fiber
System. The Polyolefin Fiber Systemis comprised of 2" polyolefin macrofiber bundles as
shownin photo 1 onthe following page. 3M believes polyolefinfibers are unique inthat, even
with high volumes added, they are easily dispersed into the PCC mix and also offer non-

corrosive properties.



Photo 1. View of the Polyolefin Fiber System

The objective of this study isto determine ifathin lift of PCC, reinforced with polyolefin

fibers, can serve as analternative to a conventional bituminous overlay of existing asphalt

pavement.



Scope
The North Dakota Department of Transportation (NDDOT) has constructed an
experimentalwhitetopping project. The project consists of milling existing asphalt material
fromthe roadway and replacing itwith athin lift of polyolefin fiber enriched PCC. The
whitetopping section has various joint spacings throughoutand is equipped with longitudinal
aswellastransversejoints.
Itemsthat will be monitored and evaluated on the whitetopping experimental section will
include:
-Whatare the distressesinthe pavement.
-Whatis the overall pavement condition.
-Havethefibers affected theride ofthe PCC section.
-Dothefibers showanability to control reflective cracking.
- Comparison of performance of the fiber reinforced PCC section to
adjacentbituminous overlay sections.

The evaluation period for this study will be approximately five years.



LOCATION

The experimental coating system has been
incorporated into North Dakota project IM-1-094(017)156.
The bridge selected for this system is bridge number 94-
160.649L which is the westbound Haycreek separation Project IM-1-094(017)156

structure on Interstate 94 located between reference

markers 160 and 161 within the city limits of Bismarck,

North Dakota as shown in Appendix A. The control
structure is bridge number 160.649R which is the
eastbound Haycreek separation structure on Interstate 94. Photo 1 is an overview of the bridge

location.

Photo 1: View of the site looking west.



Traffic

Table 2 depictsthe two way traffic estimates onthe Steele Interchange. No updated

trafficinformation was available for this latest evaluation.

Year Pass Trucks Total 30th ESALs
MAXHR Flex Rigid
1996 1,410 190 1,600 160 150 250
1998 1,510 190 1,700 170 150 250
2001 (SB) 774 204 978 100 155 245
2001 (NB) 832 173 1,005 105 130 210

Table 2
Design

Experimentaltest sectiondesign

The design ofthe whitetopping sectioninvolved determining the:
Properthickness.

Amountof polyolefinfiberstoinclude inthe mix.

Number of joints to include and the spacings of the joints.

Locations forthe placement of longitudinal joints if used.

S A

Thicknesses atthe end of the test section to complementthe asphaltroadway
adjacenttoit.
6. Optimum location that experiences moderate to heavy traffic coupled with turning traffic

aswellasarange oftraffic speeds.

The section of roadway selected for the whitetopping test section was experiencing a
combinationoftransverse and longitudinal cracking with only minor rutting. Core data showed
approximately 6-3/4"to 7" of asphalt material was present on the roadway over 5" of

aggregate base.



With the known depth of the asphalt material it was possible to mill off 3", add the
thickness of the whitetopping, and still retain 3" to 4" of asphalt material foruse asabase. This
was a significantfactorinthe design since itis very advantageous to complementthe
whitetopping with asound asphaltbase whenever possible.

ltwas determined that athickness of 3-1/2" of fiber enriched concrete would replace
approximately 3" of milled asphalt material for the whitetopping test section. Itwas also
determined that, based onthe manufacture'srecommendations, the two-inch 3M Polyolefin
fibers would be blended withthe PCC atarate of 25 Ibs per cubic yard (approximately 2.0% by
volume).

Earlyinthe design stage the spacing of the jointsranged from 15't0 30". Arange of 6'to
25'was later agreed upon. Materials and Research hopesto gather, fromthe various joint
spacings, someinsightastowhatlengthjoints can be successfully placed onathin lift
whitetopping project.

ltwas decided thatthe transverse and longitudinal joints be sawed to a depth of 1/4 the
thickness ofthe fiber reinforced concrete slab + 1/4" and not be sealed. Therefore, the sawed
joints will be approximately 1-1/8" deep, 1/8" wide.

The proposed length of the whitetopping test section will be 255'whichincludes an
additional 15'wedged shaped section atthe north end of the test section. Thisthickened edge
sectionis designedto carry additional stresses transferred between the interface ofthe PCC
and bituminous pavementlying adjacentandto the north of the test section. Experimental
sections done in other states have experienced distresses inthefirst slab adjacentto the
asphaltpavement. Thistransition section, as shownin Figure 1, willincrease to athickness of

approximately 5-1/2" atthe interface.
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Laboratory Testing

Inadditionto the design of the experimental section mentioned above, Materials and
Researchconducted severaltestsinthe laboratory to determine if the addition of Polyolefin
Fiberswould alter the properties and work ability of PCC. Itwas decided that cylinders and
beams would be tested for compression and flexural strength respectively. Othertests suchas
slump and airtests would also be performed on both mixes.

Materials and Research also conducted moisture and specific gravity tests of the
course andfine aggregate. The results are shownin Appendix B. All of the laboratory tests
were conductedinthe central laboratory located atthe Materials and Research Division of The
North Dakota Departmentof Transportation (NDDOT).

Afterthe various tests on the aggregate were conducted, the results were enteredinto a
mixdesign computer program. Theinitial lab mix design called for approximately 5.5 gallons of
water per sack of cement, however, during the initial trials the slump was too high and the air
contentwastoo low. After severaltrials itwas determined thatapproximately 4.5 gallons of
water per sack of cementwould be usedto achieve the proper mix design. Airentrainmentwas
also addedto the mix.

The proportions for one cubic yard of concrete is shown intable 3. The actual



lab mix design used for all of the tests is shown in Appendix C.

PROPORTIONS FOR CUBIC YARD OF CONCRETE
UnitOf Measurement Quantity
Material Of Unit
Cement Lbs 677
Sand Lbs 1,191
Rock Lbs 1,751
Water Liter 111.8
Air Entrainment Liter 0.27
Table 3

The Polyolefinfibers were blended withthe PCC atarate of 25 Ibs per cubic yard. Itwas
alsodetermined beforehand that the fibers would be introduced into the PCC after itwas
allowed to mix for three minutes and sit for an additional two minutes. The fiberswould thenbe

allowedtorevolve withthe PCC untilthey appearto be dispersed through the mix.

Laboratory Results

The results of the beam and cylinders breaks for both the control mix and the fiber
reinforced mixis shown belowinthe tables 4 and 5respectively. Theresults are shownin
pounds per square inch (psi). Since two cylinders were tested on each occasion only an
average ofthe twowill be shown here. The PCC cylinder records for both the cylinders and

beamsareincludedin AppendixD.

RESULTS OF THEFLEXURAL STRENGTHS OVER VARIOUS AGES
Type of Beam 1Day 3 Day 7Day 28 Day
PlainPCC (psi) 285 483 561 723
Fiber-reinforced PCC (psi) 405 526 578 699
Table 4.



RESULTS OF THE COMPRESSION STRENGTHS OVER VARIOUS AGES
Type of Cylinder 1 Day 3 Day 7 Day 28 Day
PlainPCC (psi) 2534 3965 4853 6491
Fiber-reinforced PCC (psi) 2550 3689 4702 5988
Table5

During the course of batching and casting beams and cylinders, it became evident that
the addition of fibersinto plain PCC had altered its workability. Thefiber-reinforced PCC
tended to become stiffer, sometimes awkward, and required more energyto handle. The
fibers madeitalittle more difficult to finish the PCC. The slumpwas perhaps the most
significantchange inthe behavior of the PCC. With the addition of fibersintothe PCCthe
slumpregistered consistently lower than the slump of the plain PCC mix. The slump averaged
about 2.8 inchesless during the course of the batching phase.

Adding fibers required atleast two more minutes of mixing in order for the fibers to
become dispersed withinthe PCC mix.

Whenitbecame timeto break the cylinders and beams, the strengths (compression or
flexural) were within close proximity to each other.

Materials and Research also conducted airtests on bothtypes of PCC. The
percentage of airin the control mixwas 3.5% as opposed to 4.1%in the fiber enriched mix.
Thiswas consistentwith previous research whichindicated thatthe difference in air
percentage between plain PCC and PCC enriched with polyolefinfibersis not significant.

The 25 pounds of polyolefinfibers added to one cubic yard of concrete did not affectthe
strength ofthe PCC, however, the fibers appeared to hold the cracks together. Thisbecame

especiallytrue asthe PCC aged.



Construction

Inthe following pages a condensed version of the construction stage of the projectwill
be presented. OnMay 15, 1997, Materials and Research visited the project site where the
whitetopping testsectionwasto be placed.

Photo 2 depicts an overview of the existing roadway before construction began. A
surveywas conducted during this visitto determine how many distresses were present,
including any longitudinal and transverse cracking. The stationing of each distress was also
recorded. Thisinformation may be usefulin determining ifthe PCC overlay will control

reflective cracking.

b R Ty e
TR G 5

Photo 2. An overview of the existing roa[dway, prior'to milling, where the
whitetopping section is now located (looking south).

Ernie's Concrete Construction was the sub-contractor for the installation of the
whitetopping testsection. The projectengineerwas Doug Fercho. Acting engineer for thefirst
half ofthe projectin Doug's absence was Bernard Southam. The engineer submitted a copy of
the mix design. Acopyislocatedin Appendix E.
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OnJune 3,1997, Materials and Research arrived onthe site about8:30a.m. The
contractor had completed the milling process inthe North Bound (NB) lane and was inthe
process of placing the firstload of fiber PCC. Itwas determined thatthe fibers would be
introduced into the batch after all of the components required to produce PCC were added.
The fiberswere then allowed to disperse into the batch while the PCC was in the revolution
stage. Itwas also determined that atleast one point, during the revolution stage, the mixer
would reverse motion to allow any fiber bundles stuck on the finsto dislodge and become
dispersed. The contractor used a movable screed similarto one normally used for bridge
deckstofinish the fiberrich PCC.

Photo 3 shows the consistency ofthe fiber PCC asitis discharged from the mixing

truck.

mixing truck.

11
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Photo 4. Shows the use of pitchforks to spread the fiber reinforced
concrete.

Photo 4 the shows the contractor’s use of pitchforks to move and place the fiberrich PCC
because ofthe decreased workability of the material. Photo 5 depicts a view of the joints being

cutby the Soft-Cut procedure. This procedure is a slightly different procedure than that ofthe

traditional saw cutting.

e ' S e

Photo 5. A view of the joi'r.1ts bei sawed y the soft-cut procedure
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One advantage of the soft cutis the ability to start cutting several hours sooner. Timeisa
criticalfactorinthis type of sawing operation.

Allofthejoints, longitudinal and transverse, were sawed approximately 1-1/8" deep
and 1/8"wide and were notsealed. After construction was finishedinthe NB lane, trafficwas
openedwithinthree days. During the nextfew days the contractor prepared the South Bound
(SB)lanefor constructionand began pouring fiber PCC on June 18, 1997. During the sawing
ofjointsonthe SB lane, thejoints appearedto have less spalling. The contractor began sawing
the SB lane side approximately six hours after the initial PCC was placed.

Overallthe actual construction of the Whitetopping section went moderately well. Early
inthe construction of the NB lane, the contractor suffered a break down with one of the caster
wheels onthe mechanical screeder.

During the June 18, 1997 visit, Materials and Research was able to evaluate the NB
lane. The fiber PCCinthe NB lane had been done approximately two weeks priortothe
pouring ofthe SB lane. Most ofthe joints had relieved except for some ofthe shorter ones.
There were novisible cracks emerginginthe slab exceptforone corner crack.

During the course of construction there were some deviations from the original design
ofthe Whitetopping section. One ofthe alterations was the joint spacings. Table 6 showsthe
arrangementofthe joint spacings after construction. The numbers are rounded offtothe
nearestfootfor the sake of simplicity. The sectionwas measuredto be approximately 230'in

length. The totallengthincludes the two 15'thickened edge sections oneach end.

3North

25' 25' 25' 15 15' 15 20 10 20' 100 100 | 15 | 6" [ 7" | ©

Table 6
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Another deviation was the placing of two previously mentioned thickened edge
sections ratherthan one which the plans called for. The extrathickened edge sectionwas
constructed adjacentto the crossroad structure on the south side of the project. This condition
may influence crackingin additionto the joints present.

Stillanother deviation fromthe original design was the slab thicknesses. Aswas
previously mentioned during the milling operation the contractor ran out of asphalt onthe outer
edge of partofthe NB lane. As aresult previously milled material was put back in place.
However, notenoughwasreplaced priortothe placing ofthe fiber PCC. Adecisionwasmade
inthefieldto pourthefiber PCC atalessenedslope 0of0.011'/1',instead of aslope 0f0.021"/1"'
as originally called forinthe plans. Thiswas done to achieve athicker slab of PCC to make up
forthe lostasphaltnearthe edge.

The original plan called for an overall slab thickness of 3-1/2". Notknowing exactly what
the depth ofthe PCC slab wasin both lanes, Materials and Research conducted coring
operations in several areas of the whitetopping section. Coreswere takenin areas thatwould
notbe influenced by the two thickened edge sections located on both ends.

Inthe SB lane the average recorded depth of fiber PCCis approximately 3.5" with
approximately 4.0" of remaining asphaltunderneath. Inthe NB lane the average recorded
depth offiber concrete is approximately 4.5" with approximately 2.5" of remaining asphalt
underneath.

Unfortunately, with more than one depth of fiber PCC recorded it will make itmore
difficultto evaluate because of the added variability. To make sound judgements onwhether
3.5" offiber PCCis acceptable or notas awhitetopping option requires that the test section
placed beinclose proximately to the actual design. Since the SB lane was constructed more to
the original design and intent of the study it will obviously be the lane more closely watched. The
NB lane may be evaluated on the merits that it possesses 4.5" offiber PCC, however, the
asphaltbaseis approximately 1.5" thinnerthan the SB lane and may have an effectonits
performance.

A copyofthe NDDOT Plans and Specifications are provided in Appendix F.
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Evaluation

OnAugust8, 2001 athree member NDDOT research team traveled to the whitetopping
site atthe Steele interchange to conduct the third evaluation of the fiber reinforce PCC overlay.
The team consisted of Mike Marquart, Bryon Fuchs, and John Wolf all from Materials and

Research. The following pages will describe the findings of this evaluation.

During earlier evaluations of this project several distresses were detected. ltwas
determined that most of these distresses occurred inthe 25' panels, particularly along the first
two joints from the North end. Distresses consisted of multiple cracks emanating outward with
the highest concentration of secondary cracks near the intersection ofthe longitudinaland

transverse joints.

_— .
TE‘;.‘?"-.'

Photo 6. View of North side of project
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Cracks similarto map cracking have brokenthe PCCinto several 1to 2 square foot blocks.
Photo 7 shows an example of thistype of cracking. These breakups were experiencing severe
spalling and some PCC had become dislodged despite the efforts of the polyolefinfibersto
hold itinplace. Itappeared that several weathering cycles and heavy traffic had broken the

bonds betweenthe fibersand PCC atthisjoint.

Photo 7. Map cracking occurring at the first joint on the north side of the -

project.
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Sincethelast
evaluationin 1998the
distresses have moved
progressively outward and
increased inseverity.
Photo 8 shows a picture of
the firstjointinthe 25'
panels in 1998.

Photo 9 shows that
samejointin 2001. This |

»Ltl}“:‘%ﬁ‘}

jointlocated betweenthe Photo 8 Shows the 1St Jomt on the north side of the project in 1998.

firsttwo 25' panels
seemed to be performing very poorly.
The second joint
fromthe North side ofthe
projectalsowas
experiencing some
transverse and secondary
cracking along thejoint.
Like thefirstjoint, our most
recentfield review showed
thatmostofthe cracks

have increasedintheir

levelofseverity. The

Photo 9. Shows the sam joit as in photo 8, but in 2001.

number of cracks had also

increased, and spalling along cracks and joints has occurred.

17



Photos 10 and 11 show this jointin 1998 and 2001 respectively.
ltappearedthatin
general, the South side of
the testsectionwas
performing much better
thanthe North side. This
maybe aresultofthe
smallerjointspacesanda
generally stronger

subgrade found onthe

south side of the project.

FWD datagatheredin hotO. Sho 2nd joint n th nt of the project in
2000and 2001 alsoshows 199s.
thatthe subgrade strength

belowthe 25'panelswas
slightly lower thanthe rest
ofthetestsection.

The FWD also
appearedtoshowa
decrease of nearly 1400
psiinthe soilmodulus
beneaththe entire test

Sectionfrom 2000to s e e e L T

2001.Theaverage

Photo 11. A view of the second joint in 2001.

modulus changed from
7000 psiin 2000to 5600 psiin 2001. This weakening subgrade seemsto be having some
effectonthe performance ofthe PCC overlay. The SB lane had a particularly low soilmodulusin
the

18



first40 feet ofthe test section. Thiswas were some of the more severe cracks were occurring.
The FWD datafrom 2000 and 2001 can be foundin Appendix G.

Previous evaluations also discovered longitudinal settlement at midpanel of the South
Bound lane. Thisled the field teamto believe that the previously mentioned distresses were
caused,inpart, asaresultofaweak subgrade.

Severalotherjointsinthe SB lane have also experienced faulting ranging from 1/8" to
1/2". Thejointsinthe NB lane did not show any signs of faulting. Photo number 12 shows

faulting that has occurred at one ofthe SB lanejoints.

Photo 12. Faulting that has occurred in the SB lane

Knowing thatthe NB and SB lanes were each constructed to different specifications,
the field team attempted to draw a conclusion about the performance of each design. The SB
lane was constructed using an overlay of 3.5" PCC on 4" of existing asphalt. The NB lane
howeverwas constructed usinga4.5" PCC overlay and only 2.5" of asphalt. Excluding the first
two 25' panels, the NB lane is performing very wellwhen comparedtothe SB lane. The NB lane
experienced only afraction of the transverse and longitudinal cracks thatwere foundinthe SB

lane,and all cracks inthe NB lane were still tightly bonded due to the reinforced fibers.

19



The polyolefinfibers did seemto be helping to control cracks from widening. Most of the
cracks foundinthe shorter panels were stilltight and seemed to be bonded by the fibers. The
fibers also helped secure some ofthe PCC thathad broken off of the wider panels, but several
pieces had already become dislodged.

The field team also inspected the fibers effect on the widening of the joints. Itappears
thatmost of the fibers were broken and no longer tied to the adjoining panels. Some joint

spaces, like the one shownin photo 13 have widenedto over 3/4".

"B“#:'%ﬁfém

Photo 13 F|bers have broken after Jomt Wldenlg has occurred
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The PCCtestsection seemed to show very few signs of reflective cracking. The
distresses atthefirstjointonthe north side of the project and two low severity longitudinal
cracks seemedto be the only signs of reflective cracking coinciding with distress cracks found
inthe asphalt prior to construction.

The field review team also performed a briefinspection of the asphalt control section
adjacenttothe PCCtestsite. The asphaltappeared to be performing much better than the fiber
reinforced PCC section. Other than two transverse cracks that had formed, the section
seemed to be performing very well.

During the evaluation, the team also evaluated the ride of both the fiber reinforced PCC
and the asphaltcontrol section. The cracking and faulting inthe SB lane ofthe PCC test section
did have anoticeable affectontheride. The NB lane did ride somewhat smoother, but neither

lane performed as well asthe asphalt control section.
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Summary

The cracksinthe polyolefinfiber concrete mix have increased drastically in severity
since thelastreview. Itappears some maintenance may be requiredinthe three 25' sectionsto
preventany further breakups andimprove the overallride. ltwas apparentto the review team
thatingeneral, asthe jointspacingincreases, the performance ofthe concrete decreases.
Jointspaces oflessthan 15'were performing at a satisfactory level. However, panels with joint
spacing of greater than 15' showed several signs of cracking, faulting, and spalling.

There was also anoticeable difference in performance betweenthe NB and SB lane.
Thisisthoughtto be aresultof differentlane thicknesses. The NB lane with a4.5" section of
PCC seemstobe performing much betterin all panels less than 25'in length. Other than the
three 25' panels, the NB lane has experienced almost no distresses while the SB lane has
experienced cracking, faulting, and moderate spalling.

The subgrade modulus also seemedto have animpact on howthe roadway was
performing.Itseemed that most of the distresses found before construction were concentrated
inthe same location as the 25' panels. Upon collecting FWD data it was discovered that this
area had some ofthe lowest soil moduliin the entire test section. The field team believes that

subgrade problems should be repaired prior to constructing awhitetopping project.
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ASH GROVE CEMENT COMPANY

WESTERN REGION
100 MT. HWY. 518
CLANCY, MT 59634-9701
PHONE (406} 442-8855
FAX: (406} 442-9262

CERTIFIED MILL ANALYSIS NO. 11-96-15
Silo: 11 ‘ ASTM C-150-95
Type: I-II, low alkali AASHTO M-85 93
Chemical Composition (%)
L . 21.8
Al203 ... .. e et e es et et anen . cee e . 4.4
Fe203 . et e ettt v Vs ce. 2.8
Ca0 . cetieenn oo O ceeeee ev.. 63.7
MgO ......... e et e e e .. 3.2
SC3 ........ L T T - 2.6
Loss e Ignition . .oiiinniin ittt e 1.3
Insoluble Residue ..............uimnni, 0.3¢
Total Alkalies (as Na20) .........uummmunnunnniin. 0.35
Potential Compound Composition (%)
C38 .. e e, et e et et e e g3
C2S i e e e f e et e e et e et e 23
A 5.9
O 9
D} . 1T R ]
Blaine Fineness, m2/kg .......... e 392
Normal Consistency, % ...... f et ettty 24.8
Setting Times, minutes
Vicat Initial ......... T 153
Final ................. e e e 294
False Set, % ............... P e et ettt 7¢
Autoclave EXpansion, % ..........uuvmeiuninnnnnii. 0.036
Alr ENtrainment, % ........uuueninnn 8.0
Compressive Strengths, MPa (psi)
1-Day ...t e e e e e e 10.8 (1570)
3-DAY ... et e e e e e e 20.3 (2940)
T DY e e e e 29.3 (4250)

The cement represented here is certified to comply with the above noted
specifications.

Date: January 16, 1997 : ,Lq‘Y&;§;5<\

Chief Chemist




Sample Description ‘Source A;Zh/// 5‘74
Operator 6(0

Dakota Ready Mix
Mechanical Analysis C136 Fine Concrete Aggregate

Sample ID 05/0397 -0/

Wash, then decant water over #200 Sieve.

A B C D
: Wit % of Total Acumulative | Accumulative Specifications
Material Retained Sampie % Retained | % Passing '
Retained on: gms A/(sample wt) B+C 100-C ASTM NDDOT
3/8" & 6 /00 100 100
#| /9 .3 . 3 Qg 9 95-100 95-100
#8 |74 ./ /2.5 /2.8 87.2 |8o-100
#16 4@ | e 440 |5085 ~ 45-80
#30,@2;7;? i s8.0 42 |2560 b
#50 éﬂ,"o 6.4 BY.é /5.6 10-30 10-30
#100 |58 | /b1 ge.s” a3 2-10 0-10
#200 | 7.9 /3 e L2 0-3 0-3
Dry Sample Weight é"/ 0,/ | ‘ ‘
*Make sure sample is dry. Record dry weight. 67‘/ / ) ) 7 ) / . 07% S Aa / 2

Dry, let cool, and shake material over nested sieves.
Record individual weights retained.



£-v

Dakota Ready Mix
Mechanical Analysis: (C136) Course Concrete Aggregate

Sample Description/Source /8\47 /(/Q/ g - ,l/,; l[ v

SampleID _Z 2427- / Operator
A B C D
wit % of Total Acumulative | Accumulative Specifications
Material Retained Sample % Retained | % Passing ’
Retained on: | Ibs/gms | A/(sample wt) B+C 100-C
2" ‘
11/2" /00
", O . O /2P0 G5-100
34" | pBY | )s.) 1 /5. gs” |
12 p2 /2.4 | 4pa 66.0 3 154y
3 |S992 | 2/,8 &0.& 72 |54
#a | s | Jo.n 98.0 z -1
#8 /5 6-$
Dry Sampie Weight 45 {/5, Z Make sure sample is dry. Record dry weight.

Wash, then decant water over #200 Sieve.
Dry Sample Weight : Dry, let cool, and shake material over nested sieves.
After wash 5/5/0- / Record individual weights retained.
Wt Loss

%-200 A | /57259 /e 7
(Loss/Dry Sample Wt.) ,.




CONCRETE, SAND, AND GRAVEL WORKSHEET é(_) .

Department of Transpontation, Materials & Research
SFN 2455 (Rev. 4-36)

e Courty K R "4 /
Tin- 1+ 09 &40 _fidder
Submitted By Caile Recaived <
= ZB-97
GRAVEL
Pit Locaton Wt. Het. o % ND
St oo~ Cum. Ret. as Spec.
Sampied From ‘[ 20 31
- ng :gg € 75 3
A% .
Date Sampied Field Sampia No. . 63 2
(o3 -9 X 50 z _ _
Lz0. No. Size No. 37.5 1" (> C /0D | 2o
5 25.0 1" Q ) 200 19520
19.0 2 Rzl (2] TR D | Cmm—
Souncness % Loss - 16.C i Lo & b —
AASHTO T-104 Tested By 12.5 g 1 /852 mwii=| ¥5. 2| sU 1A T-0LS
Specific Gravity - 8.5 Yoo 12e7c liosm) pS5 | 2 .S (48555
AASHTO -85 Tested By 475 | No.4 |39« 8Pt Fhu( K o =<0
% Absorption - 2.36 No. 8 43 7 -{ 76.3 T P
AASHTO T-85 Tested By Minus No. 8 Sy |L/DRZ9
L.A. Abrasion (Grad. } % Loss - Wt. Chack
AASHTO 7-96 Tested 8y ____ | Original Wi, o F
Wi, Rodded Lb./c.!. (Kgrmd) — L__Fineness Moduius .
AASHTO T-19 Tested By AASHTO T-27 Tested By:
% Moisture
AASHTQ T-255 Tested Bv
SAND
Pit Locatan Wt. Ret. % % ND
. {mm) Ret. Nan o Ret. Pass Spec.
meém/u_, 33 o - = 17 o0 Zrl
4.75 No. 4 C o D Pl = &
Sampiad From D 336 | No. 8 267
- . 2.00 No. 10
D;m Sampied Fieid 32‘"9 No- 1.18 No. 16 5.7 108 o 7L W 5O
e °3 77 600um | No. 30 V22 0
T 425um | No. 40
300um | No. 50 £32.2 | m4d /5. ;; /e- 30
150um | Ne. 100 E?é’-; ?é-a /. Ja 1=,
Soundness % Loss - — " -
. . - o . o= =
AASHTO T-104 Tested By Z2um 1 No. 200 E; E g’? 2172 Q2 =
Specific Gravity - | Minus No,_200 75um) 2.
Original Wi, EXT I
v AASHTO T-84 Tested By ____| Wi, Atter Wasn 12 3.0. 7
L rpnon - -4
AASHTO T-84 Tested By Vx‘;’sghis
— . Che
Coler AASHTO T-21 Tasted By L. _Fineness Moduius
Wt. Loose Lb/c.f.{ Kgm3) — —_—— AASHTO T=11 Tested By: __...__
AASHTO T-18 Tested B Aftention Advised AASHTQ T-27 Tested By:
% Moisture
AASHTO T-255 Tested By

Cl _ District G -7 (m)

0O CentraiLat. Aga:a Ce Tesung Lab Supervisor
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69 6 7
AR 7 2.2
(F &)\ WORKSHEET FOR SPECIFIC GRAVITY OF FINE AGGREGATE
s &%’ Department of Transportation, Materials & Research
RO 5 SPN 2198 (Rov. 3-96)
PIT LGCATION LABGRATCRY NG.
20 4-ras-3d Rescaveh,
CWNER PRCIECT
Dwnderw eod LQ¥ Jse
SAMPLED FROM COUNTY
["SUBMIT TED BY RECEIVED
Deown  ghave H-5-9 ¢
Weight of oven dry sampie. ‘ W oy, vy grams (A)
Waeight of saturated surfaca dry sample in air. 500.0 grams
£
Waight of hé's?k and water to cafibration mark. /R L8.) grams (B)
Woeight of flask, sample, and water to calibration mark. 150, 3 grams {C)
CONCRETE AGGREGATE ~
Bulk Specific Gravity (saturated surface dry). 2. L34
S00 = 500 =__ES0a.8 = o, b 3yd
B?SOO"C /;68:’ +5‘00'j‘575’43 \?‘fc?
Buik Specific Gravity s . becs
A - SO W = L =
Apparent Specific Gravity AL
A = R a 432 =
B+A-C 2080+ S35+ - 15782 L2V,
Absorption /. 133 %
- A =500- =94, w = -‘7/' (p
-59-%-—::100 T X 100 T X100 =

Test T—84 Tested By: ____



e T3

/  SFN 10081 (Rev. 3-96)

WORKSHEET FOR SPECIFIC GRAVITY OF COARSE AGGREGATE VA
Department of Transportation, Materials & Research _

44 69,3
O

[ PIT LOCATION LABCRATORY NO.
Qe v Tor,
COWNER PROJECT T
SAMPLED FAGM COUNTY
["SUBMITTED BY o AECEIVED
Weight of oven dry sample in air. ’ 2 34 2 .2 grams (A)
Waight of saturated surface dry sample in air. S4p3. grams (B)
Weight of saturated sample in water 2113, 2y grams (C)
' CONCRETE AGGREGATE
Bulk Specific Gravity (saturated surface dry). 2638
B - 3 40 34 Q- = 340 3’3- =
B-C 3463.2 -J1/2.2, /a%90.-0 26331
Bulk Specific Gravity - D607
A = 3342.3 - 3363.3 . 072
B-G_::-'- 3403.2 - %1 3.2 ) 2?0.0 260
i D
Apparg‘hi Specific Graw)ﬁy}’ L B 21690
I A - 33623 . 37573 . 9
A-C 3363.3- 2/t 3.2 ) 2 5Bo./ 6904
Absorption " | 1,19 %

.'.;":. J"' = 244 3;&_"?3@3.3 - 3qlq -
LA.. A, x 100 3563, 3 x 100 53,33 x 100 J1 1863

. .

Test T-85 Tested By:
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CONCRETE MIX DESIGN INPUT SCREEN 1
SPG-CEMENT 3.15 SPG-SAND 2.63 SPG-ROCK 2.64 |
SPG-FLYASH 0.00 %SAND 40 %ROCK 60 |
% CEMENT 100 %FLYASH 0 CEMENT, SACKS 72 |
ABSORPTION, SAND(%) 1.1330 ABSORPTION, ROCK(%) 1.1863 |
MOISTURE, SAND (%) 31566 MOISTURE, ROCK (%) 0.9082 |

PERCENT AIR 5.5 WATER-GAL/SACK 4.50 |

BATCH SIZE 1/ 60 CU. YD. SINGLE, DBL, OR TRIPLE BATCH 2 |

PROPORTIONS FOR SINGLE BATCH
4.50 GAL/SACK |

CEMENT, LBS = 11.28

SAND, LBS = 19.85 ROCK,LBS = 29.19
WATER, LBS= 4.11 WATER, ML= 1864
. A e
Fas o= - -

PROPORTIONS FOR DOUBLE BATCH
CEMENT, LBS = 22.56
SAND, LBS = 39.70 ROCK,LBS= 5838

WATER,LBS= 822 WATER, ML = 3728
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DA

[ )y

@ « JNCRETE CYEINDER RECORD
h@j’

Department of Transportation, Materials & Research
SFN 10083 (Rev. 12-93)

Fido,
oG cT GANVEL SaURGE
COUNTY CLASS SAND SOURCE
SeTTED oY coGTon o
ool No. kPa MIX USED E%E'F? s(%_:%s oass | TeSTED 35{ PART OF STRUCTURE
O-B-1 | 4393 759 T2 a4 (7;25 < i 3
Fb-l | 526.y T2y -7/ 3
Ch- & | Stos Yog | s | 9
N EH- 5760 Vo2 %ﬁ /
CR-3 255 % | T /
Ep-3 | vore Tug | V0 | 7
Ch-v Veg | %y | 25
KB-¢ Y2 g :577 R




+ JNCRETE CYLINDER RECORD

Department of Transportation, Materials & Research
SFN 10083 (Rev. 12-93)

ﬂév

e e soE
COUNTY" CLASS SAND SOURCE
SUBMITTED BY CONTRACTOR YEAR
FIELD| o kPa MIX USED ‘E%? s(%:%s oass | TESTED :%ﬁ PART OF STRUCTURE
cc -t 4 ;”92'; 459l Tl Sal hy |7 >
Fe-i o i % |5 | =
Fe-2 "% Yy |7 |7
Co-a | s o | S | 7
oc-3 | ger T |55 |
£e-3 | ee, YV | 5 | 7
Feqy  |5a Yo | 9s | T
-t} Sos %o | T |/
p0-5 ) i o | 0 | 7
Fes )| asv Shs | %o | ¢
Fo-6  { Zsn %9 | %o | 4
A Voo |5/ | 6
Ce-1 e 15/ | a&
FC-7 Yy |57 |
Fe-g Dio |90 |38

D-2
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N¥orth Dakota Department of Transportation
CONCRETE PROPORTION DESIGN

-=============================================================3=3===========

: IM-1-094(040)193 CONTRACTOR: ERNIE'S CONCRETE

PE-OF WORK: ULTRA THIN WHITETOPPING

1 DATE: 05/13/97 CLASS OF CONCRETE: HI-ER
: Cement ASHGROVE WEST ; Sand RIVERDALE ; Rock RIVERDALE

*(Comblne 1f two rock sizes)
OF TOTAL AGGREGATE (by weight):
45% Sand; Ra= 55 % Size 3 Rock; Rb= 0 % Size Rock

CALCULATIONS: (for 27 C.F. Batch Size)

PROPORTIONS , LBS/BATCH C.F.
(941bs/Sack) x { 7.1 Sacks/C.Y.) x ( 27 /27) : 667.40 C= 3.41
Adjusted to 0.0 Sacks/C.Y. for Flyash
0 % Flyash used 0 FA= 0
(4.6 Gal/Sack) x (8.33) x 7.1 Sacks Cement/C.Y. = 272.06 W= 4,386
(includes free meoisture in aggregates)
b % (assumed entrained air in aix) XXAXXXXK A= 1.62
Absolute Volume, V, of Total Aggregate V= 17.61
2902.74
Combined Specific Gravity of Total Aggregate Gsr= 2.64
| = 1306.23 S= 7.96
_OCK,-Size 3, Dry Wt = 1596.51 R= 9.65
OCK, Size , Dry Wt. = 0
i. TOTAL WEIGHT PER BATCH = 3842.20 BATCH SIZE= 27.00
iALCULATED UNIT WEIGHT = 142.30

] -
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DESIGN DATA sTaTE PROJECT NO. SIEET
Troffic Averoge Daity <M JOB#_17 8 |ND[iM-1-094c0400193] 1
jCurrent 1996lPass: 4720 {Trucks 930{Totol 5650] 610

Forecost 2016lPass: 8490 | Truexs 16801Total 10170l 1095 NORTH DAKOTA
nimn sign pir. te:  pesion soeea 1o DEPARTMENT OF TRANSPORTATION  omue ssciicnios

|Stopping 600" Bridges

F"'; Control of Access - mﬁ’mﬂ.m ;'mfmi:‘,s:‘ynt:&r 19921
int_of Access Other Than Ramos ondord Drowi Iy in effect: ther

o folol of & <1_lnter ‘ IN KIDDER COUNTY oot Provisions submitred nerern. 0

Federail Aid Project — IM-1-094(0401)193

. LENGTH OF PROJECT
Hot Bituminous Overiay & Incidentals

(Both Roadways) Miles Gross Miles Net
16.248 14.448

1.800 Miles Deducted for Exception

o (iEE] HEE ] g0 ko8
z 8 «© @ © @ © © © © @© @ ‘@
oL -~ - — - - - - - - - -
o9 ¢ by kY b ¥ T kY ¥ ¥ EY Y ¥ by
-0 w0 o o~ w @© (=} w0 o~ ~ O ~”y
Lif—- o wn o 0w - - o~ o O "
J Ix - o™~ ~ ”m - wn w0 W -
@ X _ T-140N
Beg Proj — Sta 0400 ] ” - 3 pul T-139N
A point 2337 South of The NW : e s - —_ >l WO I 1 I
Cor of Sec 18. T-139N. R-74W . k= i T R N
= g I % EWE:
< . : s S B T s w i *':r .":”"-:' -
TSI o = DO * P 123 Proj - Sta 857+86.2
3 B - . — STEELE |° ¢ A o o ke ﬁzggjng ZQS&Swth: c
o - § emasron Cud * = T [T ol -3 y as the or
= N/ n 2 i 2 L. S ) 2% . 2 2 ! _ _
-8 J i S alE ‘-//./(‘ ) of Sec11. T-139N. R 7gw
=X == =ix
S N © ionl® =R e I
i i o |Exception] - il i EQUATION
ajx o[ 1.800 Wi | xix 843+92.5 S.Rdwy Bk=
EQUATION o o * | 843+93.0 Survey Ahd=
seg:gg. lhzk= - e 843493.7 N Rdwy Bk=
U.S. DEPARTMENT OF TRANSPORTATION —3<
PAVING SECTION Kaded o). FEDERAL HIGHWAY ADMINISTRATION | NPROVED DATE__{-3-97
URBAN SECTION z

RURAL SECTION

. - AND ING
oo e o 47 s
s A
DESIGN ENGINEER '&\ < ) © .- titiesnt |DIVISION ADMINISTRATOR ° DATE {DEPARTMENT OF TRANSPORTATION

r1

TRAFF IC xcrtmw R APPROVED




STATE PROJECT NO. SHEET
ND IM-1-094(040)193 3
' © @ @
| o3 @ = 2 o
X iE (98] 197 (38 (99 200 ® @ @ o 7 T 7
© © © © © © «© - pas - é R g =
gl - E E K E K z 5 ki ¥ 3 - - °
[N o v ~m - o ~ bl o ~ ~ o o o
z|5 ¢ & & S 3 3 & & 5 8 o 5 - 5
< I} o w - © © o o "
=, ° - ~ ~ ™M ™ N o + +
r | a8 + o o o o o o & » »
xzla %) + + + + + +
5.2 o v n w » v
N
@ x 1
'8
| | Dawson
Interchange
Robinson
Long Lake Weber Lake Steele Interchange
[nterchange Separation Interchange End Proj - Sta 857+86.2
Beg Proj - Stg 0+00 And =
Sta 560+94.1 Bk
LEGEND
L] Mainline Hot Bit Pvmt Overlay
PCC whitetopping
E=E3 Crossroad & Ramp Hot Bit Pvmt
SCOPE OF WORK
COUNTY LINE TO DAWSON
HOT BIT PVMT OVERLAY



shatay1

shatay1
F-2


ESTIMATE NUMBEE, TH8 WM DATE: 03/L1/0897 TiMm: 101:8%:3)
© el B Je BE 1980 LR

1al]  FED. 410 PROJ, WO, -
ESTIMATE OF QUANTITIES P e s :
REVIDED 271171997

APFRC OO I‘II'I.TIFI'IM EI‘:’ I:.l'll'.l. . !a:lll !’?E.I:
101 0190 CONTRACT DOMD L M i 1
283 0100 EEMEWAL OF CUEN & OUTTER LF L&D 160
202 0Ivh REMAAL OF INLETS Ek 4 ]
703 Di%E EMRANEMENT -TYPE B L o 5
203 0208 GEREDEATL EMIANKHENT-TYFE © Ex e | i
218 D109 MATER W AL =73 116 iap
401 9109 MCTE OF 250 LIQUID ARPEALT AL &7 ET
401 S153 61N OF CHIAN DMASIFIED ASPERLT =1 83, %iE T TAT 1,751
d5F 3170 BOT BITOMINODE PAVESENT CL 2% TOE LB, &T4 LI =] 24, 954
408 010 LF0-1S0 ROPEALT {ERET T 1,182 T 5,473
40% 01} BOT BITIMINOOE PAVESENT O3 08 CL 12 oM TH A0 3, G 8,491
40% 0330 130-1%0 ASFEALT O O 4, 3T 1Té 4,474
408 OF9E TEETING i1 ] T, ¥, o TE, 491
405  OF18 COERD ANMILE EN LY LE &0z
410 S105 WILLTAG BITUMINCE FhVESENT -1 .80 14, 03% 20, TR

SL10 MILLIWG PO PAVINENT E¥ 1,067 1,067

9500 FILER EEINF COBCHETE PAVEIMENT BT Bl ®ER
250 dB FULL DEFTH ENFAIR-EMD PREPARATION EX 14 B
556 0457 CONCEETE PAVIMENT EEPATE-FUFLL DEFTI-CONTINOOGE 5T 14w 48
607 1390 JERSEY BANRTED FORNED OF SLIP POSSED LF Gl (2]
102 DLk MOATLI IATTON L S 1 b
o4 D1OW FLASDEND O ke &Q LLL
Tod 0104 OELITERATION OF PAVEMENT MARETEG ar 134 134
Tod 1008 THAFFIC CONTROL DS ONTT i, D2 a4, 082
T4 1010 OME LANE TEAFFIC CONFTROL 1. SO 1 1
T4 1050 TYPE I BARRTCROE ER T T
Tad 195 TYPE IITI BASRICADE [ =% 38 30
Tad 1060 DELINEATCH DEME X EL-] 7]
Tod 1047 TUBMRAE MAREERS [ <9 1321 £54
Téd 1081 VERTICAL PFANELS-BACK TO EACE [ ) id 14
Tod 1087 BENENCING ARROW PANDL-TTFE C (23 -] 2
TeE  EIOG FIELD LABCEATCEY-TYPE C (=Y i x
THL u:.?mrﬂmrunimmnnmm ar e 11%
Tid D310 FTEEL QALY POSTS-STANDARD PIPE Lot 1,4L0F i.did




202
PO1

409
PO1

550
PO1

550

REMOVAL OF INLETS AND CURB AND GUTTER: The Steele Interchange POz

overhead has 40 |ineal feet of curb and gutter and an inlet at
each bridge corner.

The contractor shall remove the curb and gutter and the inlets.
Each pair of inlets consists of a 4 foot long 30 inch diameter
reinforced concrete pipe and a 5 foot long 30 inch diameter
reinforced concrete pipe, resting on 6 inch thick concrete bases
with inlet castings and grates. Each pair of inlets is connected
with @ 15 inch corrugated steel pipe and drained by a 15 inch
corrugated steel outlet pipe with end section and 75 lineal feet
of galvanized metal flume.

The contractor shall remove the 30 inch RCP risers. inlet
castings and grates. and the outlet pipe end sections and
flumes. The remaining 15 inch corrugated steel pipes shall
have their ends capped with concrete and the inlet holes shall
be backfilled and compacted. The metal flumes shall be removed
and the areas disturbed by removal of end sections and flumes
shal | be backfilled and seeded. Concrete caps shall have a
minimum thickness of 9 inches.

The removed curb and gutter. drain frames and grates, inlet
risers. pipe end sections and flumes shall be retained by the
contractor and disposed of outside the highway right of way.

The removal
lineal
the item “Removal

The item "Removal

of the curb and gutter shall be measured by the
foot and paid for at the contract unit price bid for
of Curb and Gutter.”

of Inlets” will be measured by the number of
inlets removed. The quantity measured will be paid for at the
contract unit price and shall be full compensation for all
materials, labor and equipment required to remove the inlets
as described above.

550
PO3

HOT BITUMINQOUS PAVEMENT:
shall be paver laid in two approximately equal

The Hot Bituminous Pavement Class 33
lifts.

MILLED MATERIAL: The material milled from the roadway shall

be stockpiled at the NDDOT Steele Maintenance Yard at a location
determined by the engineer.
FULL-WIDTH REPAIRS: Full-depth 24’ wide repair areas will be

removed and placed The

passing lane shall

in two halves, split at the centerline.
be repaired first.

STATE

PROJECT NO. SHEET

ND IM-1-094(040)193 4

FIBER REINFORCED CONCRETE PAVEMENT: Fibers used in the concrete
are 2" 3M Polyolefin Fibers. There will be no substitution for
these fibers. The contact person for the polyolefin fibers is:

Cliff McDonald

3M Center., Building 251-3B-13
St Paul, MN 55144-1000

(612) 736-7390

(612) 736-7496 Facsimile

A Manufacturer’s representative shall be on site for placement
of the Fiber Reinforced Concrete Pavement. The Manufacturer
Representative and Materials and Research Division. NDDOT are
to be notified one week prior to placement of concrete with
fibers. The contact at the Materials and Research Division is
Clayton Schumaker. Phone number is(701) 328-6906.

The 3M Polyolefin fibers shall be blended at 25 pounds per cubic
yard of concrete. High-Early-Strength Concrete shall be used.

A 12" x 20" (3! depth) section of fiber reinforced concrete
pavement shal |l be placed at the NDDOT Steele Maintenance
Yard at a location determined by the engineer. This section
shall be placed a minimum of 24 hours prior to beginning
placement on the roadway. No joints will be required in fthis

section. The purpose of placing this section is to familiarize
the contractor with placing this material prior to using it on
the roadway.

Y

19
PLACING PORTLAND CEMENT CONCRETE: Placing of concrete in full-
depth repairs shall be performed the same day the concrete is
removed. [f this is not possibles, the repair shall be made

safely traversable by an errant vehicle.

Placing. consolidating. finishing. and curing of the concrete
shall be as provided in Section 550 except as follows: The
faces of the old concrete around the section to be replaced shall
be wetted with water before the new concrete is placed. The
concrete shall be dumped or conveyed into the repair area in
such a way that there will be no segregation of the aggregates
and cement. and then spread into place. vibrated with a
mechanical vibrator. and smoothed. Excessive vibrating shall be
avoided. Concrete shall be finished flush with the adjacent
pavement surface and shall be straightedged to ensure a smooth
riding surface.

NOTES

COUNTY LINE TO EAST OF DAWSON
HOT BITUMINOUS OVERLAY

NOTESHTA
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10+18.6 Ser Rd =
1078+16.9 — Hwy 3

'\\

ST 1078+82.8 —]

29" —

21459 NWR =
1089+66.9 Hwy 3

™

]

1080

29°

0+00 NER=
1080+66.9 Hwy 3

42—~ —
~ Beg Structure
o ] /_ 7084+05.9
— <—30'
g}
o
o

403+86.6 ML=
1085+25.9 Hwy 3

r

EXISTING

10+18.6 Ser Rd =
1078+16.9 — Hwy 3

ST 1078+82.8 —1

21+59 NWR =
1089+66.9 Hwy 3

Mill & Overlay
with HBP
LT w
D
Eilee
2
0+00 NER=
e 1080+66.9 Hwy 3

15" Thickened-Edge Slab

See Whitetopping Joint
& Thickened Edge Layout
for details

: \See Whitetopping Joint
g Layout for details

e— 34

End X-Road
Whitetopping
Sta 1084+05.9

T~ Beg Structure
1084+05.9

~— 30"

’

PROPOSED

1085

—403+86.6 ML=
1085+25.9 Hwy 3

WHITETOPPING JOINT LAYOUT

PROJECT NO.

IM-1-094(040)193 15

STATE

ND

Beg Whitetopping
1081+50.9

1081+65.9

1082+05.9

1082+35.9

1082+65.9

1082+85.9 )
Loy o
oK T NE B <
1083+05.9 1018 v~
_ L
1083+25.9

1083+45.9—— |

3.58" == Tat] -
1083+98.4 1 {9
oty ~
End Whitetopping - -f_l
1084+05. 9 Lol
Beg Structure 3 St r T——'

NORTH STEELE CROSSRDAD
MILLING AND OVERLAY DETAIL

COUNTY LINE TO EAST OF DAWSON

BITUMINOUS PAVEMENT OVERLAY

STLEINTR
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STATE PROJECT NO. s’:lEOE.T
ND IM-1-094(040)193 14
42’
[ 40’ {
- 38" -
‘ [ * 12' i 12! * ] ‘
) | Mill 1“ Material
Mill 1" Material | Mill 3" Material
‘ x Slope= .021'/’ f |
A 92
Milling Section
42' | ©
' 40’ ' -
' 38" '
12° 12° *
P - — o
3.5” Concrete W/Fibers |CL 25 Hot Bit Pvmt
Slope= .021'/" ,/_ | |prea=0-4167 sFiBoth Sides)
- —_— ——— 5 - Sa—
A d:9
3.5"— L 3.5"
Whitetop Section
Sta 1081+65 to Sta 1084+05.9
MILLING & WHITETOPPING TYPICAL
STEELE INTERCHANGE CROSSROAD
*#Width Varies from 3’ to 5'.
See Steele Interchange Crossroad
Sheet

Milling and Surfacing Typical

COUNTY LINE TO EAST OF DAWSON

HOT BITUMINQOUS OVERLAY
STLEXRDN
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STATE PROJECT NO. 5'&%‘.’
ND [M-1-094(040)193 14A
Whitetopping
. . 15 S
2 ‘ s 3" HBP Overlay
= z =5 S
Existing Base
Sta 1081+50 .
Thickened Edge Slab Sta 1081+65
N~
1
'y

|/8” \
L5 L N

5 . b —. 5. b b

TRANSVERSE AND LONGITUDINAL JOINT SAWING DETAIL
(NOT TO BE SEALED)

WHITETOPPING JOINT AND
THICKENED EDGE LAYOUTS

COUNTY LINE TO EAST QOF DAWSON

HOT BITUMINDUS OVERLAY

WTTOPDT
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ELMOD RUNS

PROJECT NUMBER_TM-\-04%¢(046)/53 . DESCRIPTION: I S72 5 ¢ Cronsovlr ' YEAR D

fo193. £8© [ 0drcon 0at0a

PLOTS: SUB, BASE

PAVE___ DEFL___ o commts: ’ , : M- 6 - 4’25

nms-ﬁs:qu'j:; 'p;& | e %-SO°OO L{c S 25 ‘ (O§
tsuB__ — , /11’7’d ‘ D- 55’,5 |

PAVE___ DEFL_ » COMMENTS:

PLOTS: SUB__. BASE

-~ PAVE___ DEFL N COMMENTS:

PLOTS: SUB____ BASE

PAVE . DEFL___ ' COMMENTS:

PAVE, DEFL - COMMEHNTS:

PLOTS: SUB____ BASE__ _
. . PAVE___ DEFL COMMENTS:

PLOTS: SUB___ BASE____
COMMENTS:

i

PAVE___ DEFL____




1-94 CROSSOVER APROACH
SUBGRADE MODULI - EAST LANE

20

PROJ AVE 7.0
1 STD DEV 4.4

16

11.8

T T S e ! T
0.0000 0.0020 0.0040 0.0060 0.0080 0.0100 0.0120 0.0140 0.0160 0.0180 0.0200

-=- 08/30/00




1-94 CROSSOVER APROACH
SUBGRADE MODULI - WEST LANE

20

18.8 -
PROJAVE 7.0

1 A STD DEV 4.0 164
16 / \ ' A
12 / \ ) / \
8 7
+ 5

47
432
0 | | | | | | | | |
00000 00020 00040 00060 0.0080 00100 00120 00140 00160  0.0180

= 08/30/00

0.0200




ELMOD RUNS

PROJECT NUMBER T\~ 1-014{ 090)/93 DESCRIPTION;_Steele Cross roed ﬂ,ﬂ/oéaL\  YEARD/

193 ot o pane %00 S 7 5‘//

O‘Hl‘q_én.c}o S TII g,g,()/ L/5 75 </

PLOTS: SUB BASE

el P foose o950

:PAV.E— DEFL___- | COMMENTS: kae . 0 M"g Q ” - S/,L/

PLOTS: SUB BASE__*
PAVE___ DEFL____ : COMMENTS:

PAVE DEFL, -} COMMENTS:

PAVE OEFL____ COMMENTS:

PLOTS: SUB____ BASE____
© . PAVE DEFL, COMMENTS:

PLOTS: SUB____ BASE____
COMMENTS:

PAVE____ DEFL___




1-94 CROSSOVER APROACH
| SUBGRADE MODULLI - EAST LANE

20

- 12

PROJ AVE 5.5 3
1 STDDEV 3.3 A
16 | | / \
’ | ' 6.5 - , : :
| -+ 5355 g : 3 | 511
.t w 4, ’ : 4.6 42 4.1 a8 4, ;
| 41 , : — -0 ¥/
0 : 1 : { : : { : %
-0.0020 0.0030 0.0089 0.0130 0.0180

—=— (08/08/01




194 CROSSOVER APROACH

SUBGRADE MODULI - WEST LANE

.12

20 ‘ _ ‘
183 PROJAVE 5.6
STDDEV 4.0
16 ,
A 1

- F )
FAY

T f T f 1 '
0.0030 | 0.0080 0.0130 -

= 08/08/01

G-6
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