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Construction Report on
LTPP 890900 and 89A900, SPS-9A Projects,
Jonquiere QE, Fall of 1996

I. Introduction

This report describes the construction of the SPS-9A projects, SUPERPAVE™ gasphalt
binder study, at Jonquiere QE. SUPERPAVE™ is a mix design system which
incorporates previous experience (Level I) and through use of material test results of both
binders and mixes enables the designer to predict the performance of the pavement in
terms of occurrence of rutting, fatigue cracking, and low temperature transverse cracking
(Levels II and III). SUPERPAVE™ was developed by the Strategic Highway Research
Program (SHRP). The SPS-9A experiment was developed by the Federal Highway
Administration (FHWA) Long Term Pavement Performance (LTPP) Division in
cooperation with federal, state, and provincial highway personnel The experiment design
requires a minimum of 3 test sections to be constructed at each location of 32 projects in
the experiment, as indicated by the unshaded cells in Table 1, representing specific
combinations of average temperatures, temperature extremes, and moisture conditions.
Construction can include new construction, reconstruction or overlay The minimum
three test sections should consist of section 01, agency's standard mix, section 02,
SUPERPAVE™ design mix, and section 03, SUPERPAVE™ design mix with alternative
binder with a grade either higher or lower than the required SUPERPAVE™ binder such
that the performance characteristic of interest relative to the climate and pavement
structure (either fatigue, low temperature or permanent deformation) may be expected to
exhibit deterioration earlier in the service life of the pavement Since this is a matenal
comparison study, the pavement structure and thickness should be the same for all the test
sections Supplemental sections could be added to investigate additional experimental
factors of specific agency interest

The objectives of the SPS-9A experiment are to observe the performance of
SUPERPAVE™ mixes as well as comparable agency mixes, and to verify the asphalt
binder selection procedure in SHRPBIND, which is a process for determining the
environment (high and low temperatures) in which the pavement 1s constructed and will
function Table 2 lists the projects at five locations in the LTPP North Atlantic (NA)
region where the SPS-9A experniment 1s being implemented, and where the SHRPBIND
was used to display the PG asphalt grades from a particular weather station location
showing the 50% and 98% reliability based on the temperature records at each site Table
3 is another listing of these NA projects and the binder selection method used The
agencies participation in this experiment depends on the availability of equipment to fulfill
the performance and volumetric testing requirements as summarized in Table 4 The
Quebec Ministry of Transportation (MTQ) projects lie in the wet-freeze environmental
area with a fine graned silty clay subgrade/embankment material The west bound new
construction project 890900 involved building three sections, 890901 QE standard mix
with PG 52-34 asphalt cement, 890902 SUPERPAVE™ mix with PG 52-40 asphalt
cement, and 890903 SUPERPAVE™ alternative mix with PG 52-34 asphalt cement The
east bound overlay project 89A900 involved building another set of three sections,
89A901 QE standard mix with PG 52-34 asphalt cement, 89A902 SUPERPAVE™ mix



with PG 52-40 asphalt cement, and 89A903 SUPERPAVE™ alternative mix with PG 52-
34 asphalt cement.

The project is built on the West Bound and East Bound lanes of NR 170 just 10 kms west
of the city of Jonquiere, 24 kms west of the city of Chicoutimi, and approximately 240
kilometers north of Quebec city, Figure 1 has site location maps for this project. The west
bound three test sections are constructed adjacent to each other in series starting at the
construction chainage of 25+937 and ending at 24+660 (construction stationing is in
meters and increasing west to east) The LTPP station 0+00 of the first section 890903
being at construction station 25+937, and the LTPP station 0+152 of the last section
890901 being at construction station 24+660, Figure 2 and Table 5 The east bound three
test sections are constructed adjacent to each other in series starting at the construction
chainage of 24+843 and ending at 25+930 (construction stationing is in meters and
increasing west to east). The LTPP station 0+00 of the first section 89A903 being at
construction station 24+843, and the LTPP station 0+152 of the last section 89A901
being at construction station 25+930, Figure 3 and Table 5. Each section is 152.4 meters
long and 3.7 meters wide. The West Bound and East Bound outer shoulders, adjacent to
the test sections, are paved 3 0 meter wide shoulders. The inner shoulders of NR 170 are
constructed with a paved width of 1 2 m.

The project was built as part of the Quebec Ministry of Transportation, Project No 3671-
95-0906 "Overlay of 236 km of the Existing East Bound Lanes of NR 170 and
Constructing 2.36 km of the New West Bound Lanes of NR 170" located west of the city
of Jonquiere. The project was advertised for bids in September 1995 using MTQ standard
contract administration and construction procedures. The contract was awarded to
Excavation De Chicoutimi, Inc. of Chicoutimi, QE in December 1995 for the value of
CDS$ 3,454,965 00 The Notice to Proceed was designated as January 8, 1996 while the
date of completion of all construction was July 15, 1997

On July 19 and 20, 1996 an extreme storm resulted in heavy rainfall throughout the
Saguenay-Lac St Jean region of Quebec, 250 kilometers north of Quebec City, where the
SPS-9A sites are located Runoff caused rivers throughout the area to rise dramatically to
flood levels, in some cases producing discharges well in excess of previously recorded
maximum flows Homes in La Baie were destroyed when raging waters crushed one of
the earthen dikes of the Stone-Consolidated dam, built in 1908 at the mouth of Lac des
Ha'! Ha! The flooding had severe effects locally along the valleys, homes were inundated,
damaged and destroyed, dams were overtopped and damaged, reservoirs were drained,
bridges and roads were washed out, and extensive bank and floodplain erosion occurred.
The disaster took the lives of 10 people and forced some 16,000 from their homes. More
than 500 houses were destroyed and another 850 were severely damaged, factories and
tourist resorts were knocked out as were sewer and water systems. The total estimated
cost of the disaster was approximately CD$700 million Flood damage at the SPS-9A
sites was repaired during August of 1996 Three areas were washed out, 25+155 -
25+169, 25+369 - 25+394 and 25+637 - 25+642, none of these was inside the monitoring
area of any of the six SPS-9A sections

A Pre-Construction meeting was held at the Ministry of Transportation 1n Quebec City on
Thursday September 5, 1996 to discuss the details of the preparations for the construction
of this project in Jonquiere QE. Attendees were from MTQ Projects Department
Saguenay-Lac St Jean region, MTQ Pavement Department, MTQ Pavement Laboratory,
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and LTPP North Atlantic Regional Office (NARQO). By this time the AC binder layer was
already placed on both sides of the road. The details of the sampling and field testing was
also discussed and the necessary preparation of the insulated containers to take the
samples to the lab for immediate gyratory compaction. The laboratory testing to be
performed by the MTQ, the quantity of material required for each of the tests, and the
quality control concerns were also discussed. A project showing meeting was held on site
on the afternoon of the same day Mr. Jean-Pierre Boivin, the MTQ project engineer and
Mr. Basel Abukhater of ITX Stanley Ltd., the North Atlantic Region Coordinating Office
(NARCO), met on site and went over the details of paving and sampling and the necessary
arrangement needed to fulfill the SPS-9A guidelines and come out with a product
acceptable by the Federal Highway Administration (FHWA) Long Term Pavement
Performance (LTPP) Division.

On site and in charge of the construction work was Mr. Jean-Pierre Boivin MTQ project
engineer and Mr. Luc Gaudreault MTQ project inspector From the MTQ Laboratory
Department were Ms. Marina Beaudoin, Mr. Denis Proteau, Mr. Marc Perron, Mr. Serge
Charron, and Mr. Jacques Samson who all handled all the material sampling on site as
well as the gyratory compaction and the laboratory testing required. All the lab testing
was performed at the MTQ Laboratoire des chaussees in Quebec City QE (LTPP
Laboratory Assigned Code 8921), Secteur Laboratoire de Quebec also in Quebec City QE
(LTPP Laboratory Assigned Code 8922), the FHWA Contractor Laboratory, Braun
Intertec in Minneapolis MN (LTPP Laboratory Assigned Code 2711), and the Superpave
Regional Test Center, pending finalizing the level III testing to be performed on gyratory
samples and cores from the Superpave™ test sections

The Excavation De Chicoutimi Inc. subcontracted Inter-Cite Construction Ltd. to perform
all the paving on this job Inter-Cite used asphalt from their drum asphalt plant in
Larouche, QE The hauling distance between the SPS-9A sites and the plant is 10-13 kms
and takes 7-9 minutes travel time This four bin portable drum mix asphalt plant is
manufactured by Boeing model number MS100, the MTQ number 1s 125 The AC cement
used in the AC surface layer was PG 52-40 for the Superpave™ sections 02, and PG 52-
34 for the Superpave™ alternative sections 03 and the QE agency sections 01 For the
AC binder layer PG 52-34 was used for all the sections in the West Bound new
construction part 890900 and penetration grade 80/100 was used for all the sections in the
East Bound overlay part 89A900 All mix designs used in this project are included in
Appendix A. Photos of the asphalt plant taken on September 18, 1996 are included in
Appendix B.

Three pavers were used at the same time during paving Two Barber Greene pavers
model BG-245B were used, the first to pave the 12 m inner shoulder and the 37 m
passing lane and the second to pave the 3 7 m slow SPS-9A lane The third paver was a
Cedarapids model BCF-2 which was used to pave the 3 0 m outer shoulder The hauling
trucks were supplying all three pavers simultaneously with the asphalt mix thus causing
some delay in paving. Three rollers were also used for compaction, the breakdown roller
was a Drum Vibratory Dynapac Roller model CC 42A, working weight 10258 kg, the
intermediate roller was a rubber tire Dynapac Roller model CP 221, maximum weight
21370 kg and tire pressure of the 3 front and 4 back tires is 80 psi per tire  The third final
roller was a Drum Vibratory Dynapac Roller model CC 21A, working weight 6500 kg.
The equipment used on the granular base, subbase and embankment layers included a
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Caterpillar vibratory single drum roller model CS-553, operating weight 10780 kg, a 1967
CAT D9G Bulldozer, a 1992 Komatsu D 355A Bulldozer, and a 1988 Ingersoll Rand SP
56DD roller. Some of the specification sheets for this equipment are included in Appendix
A

II. Project Details
West Bound New Construction 890900 Layout

The three main LTPP SPS-9A sections are laid in series starting with section 890903,
Superpave™ alternative design with PG 52-34 asphalt cement, with its beginning station
0+00 at construction station 25+937 followed by section 8909022, Superpave™ design
with PG 52-40 asphalt cement, with its beginning station 0+00 at construction station
25+602 and finally section 890901, Standard MTQ mix design with PG 52-34 asphalt
cement, with its beginning station 0+00 at construction station 24+812 and its last station
0+152 at construction station 24+660, Figure 2 and Table 5. Sampling areas ranging in
length form 48 m to 100 m on both sides of each section were paved with the same design
to be used for coring at six intervals, the first interval is A at 0 months right after paving
and the next is B at 6 months, C at 12 months, D at 18 months, E at 24 months, and finally
F at 48 months.

East Bound Overlay Construction 89A900 Layout

The three main LTPP SPS-9A sections are laid in series starting with section 89A903,
Superpave™ alternative design with PG 52-34 asphalt cement, with its beginning station
0+00 at construction station 24+843 followed by section 89A902, Superpave™ design
with PG 52-40 asphalt cement, with its beginning station 0+00 at construction station
25+178 and finally section 89A901, Standard MTQ mix design with PG 52-34 asphalt
cement, with its beginning station 0+00 at construction station 25+778 and its last station
0+152 at construction station 25+930, Figure 3 and Table 5 Sampling areas ranging in
length form 63 m to 78 m on both sides of each section were paved with the same design
to be used for coring at six intervals, the first interval is A at 0 months right after paving
and the next is B at 6 months, C at 12 months, D at 18 months, E at 24 months, and finally

F at 48 months
Field Materials Sampling and Testing

Locations for field material sampling and testing are summarized in Figures 4 through 6
for 890900 and Figures 7 through 9 for 89A900 Seven stages of field material sampling
and testing are required here, first, before construction or paving, on the granular
subgrade/embankment, subbase, and base layers This stage involves pushing shoulder
auger probes to 6 m depth to check the depth to rigid layer and collecting bulk and
moisture samples from the unbound subbase, base, and subgrade layers The second stage
of sampling and testing, performed during construction or paving, involves measuring the
density, using the nuclear gauge, of the AC binder and surface layers and taking levels on
the finished binder and surface layers as well as collecting hot mix samples of the binder
layer and the surface layer and constituent aggregate and asphalt cement for laboratory
testing and preparing lab mixed gyratory samples Also this stage involves collecting
combined aggregate sample and asphalt cement to be sent to the LTPP Materials
Reference Library (MRL) for storage The first interval of coring right after construction,
referred to as interval A at time = 0 months, 1s also part of the second stage of sampling.
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The third to seventh stages of sampling only require collecting 152 mm cores before and
after each of the sections, these are performed at specific intervals starting at interval B at
time = 6 months, then interval C at time = 12 months, then interval D at time = 18 months,
then interval E at time = 24 months, and finally interval F at time = 48 months. The field
testing is summarized in Table 6 and the material sampling is summarized in Table 7, while
Table 8 lists the asphalt, aggregate, and mix bulk sampling performed during construction
for laboratory testing and for shipping to MRL.

The sampling of hot mix in the field from plant or paver and the subsequent handling and
preparation of gyratory compacted specimens at the required compaction temperature can
pose problems. There is a need for consistency in the temperature regime experienced by
the mix until compaction, particularly for the 28 Gyratory Compacted Specimens (GCS),
collected from the SUPERPAVE™ section 02, which are intended for performance
testing. The six Quality Control samples, each of about 6 to 6 5 kilograms, should be
immediately placed into an insulated container and delivered to the laboratory for GCS
compaction.

Laboratory Materials Testing

The laboratory material testing plan for each of the subsurface unbound layers and the
combined aggregate and asphalt cement is summarized in Table 9 The LTPP test
designation and Protocol number for each test is tabulated and so are the number of tests
per layer and material source or test or sample location For the AC surface layer, three
main sets of samples are prepared and tested so that the aging characteristics of the binder
and mix can be assessed. The constituent aggregate and asphalt cement are used to
prepare a lab mixed lab compacted set for comparison with the plant mixed lab compacted
set and the plant mixed field compacted set (cores) The gyratory compactor is used for
preparing the lab and field specimens using AASHTO TP4 procedure Three gyration
levels are of interest, N,, (initial number of gyrations), N4 (design number of gyrations),
and Np,, (maximum number of gyrations) The range of values for Ny, Nges, and Npax is
shown in Table 10A which are based on the appropriate traffic loading and environmental
conditions The actual values for Ny, Nycs, and Npax for the NA region SPS-9A projects,
including the QE sites, are listed in Table 10B

For sections 01 and 03, 9 lab mixed lab compacted gyratory specimens are required from
each test section of both projects, 3 of which to be compacted at Nm.x and 6 at 7% air
voids From the same sections, 6 plant mixed lab gyratory compacted specimens are
required at Nmax Also 1 lab mixed loose AC sample is kept for maximum specific gravity
determination, and 2 plant mixed loose AC samples are collected for maximum specific
gravity determination and extraction to determine the asphalt content and the extracted
aggregate gradation The laboratory tests, LTPP test designation, LTPP protocol, number
of tests per section, and the source of material or specimen are listed in Table 11

For the SUPERPAVET sections 02, 40 lab mixed lab compacted gyratory specimens are
required from each test section of both projects, 6 of which to be compacted at Ny, 2 at
3% air voids , and 32 at 7% air voids From the same sections, 34 plant mixed lab
gyratory compacted specimens are required, 6 of which at Ny, 2 at 3% air voids, and 26
at 7% air voids. Also 1 lab muxed loose AC sample is kept for maximum specific gravity
determination, and 3 plant mixed loose AC samples are collected for maximum specific
gravity determination and.extraction to determine the asphalt content and the extracted
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aggregate gradation The laboratory tests, LTPP test designation, LTPP protocol, number
of tests per section, and the source of material or specimen are listed in Table 12.

The laboratory testing on the cores for all the sections and all the intervals are listed in
Table 13. From each section at each interval 8 152 mm diameter cores are tested except
for the SUPERPAVE™ sections 02 at interval A where 34 cores were collected from
each project.

In addition to the MTQ Laboratoire des chaussees in Quebec City QE (LTPP Laboratory
Assigned Code 8921) and the Secteur Laboratoire de Quebec also in Quebec City QE
(LTPP Laboratory Assigned Code 8922), some of the testing, especially the Resilient
Modulus, Tensile Strength, and Creep Compliance will be performed by the FHWA-LTPP
Contractor Laboratory, Braun Intertec in Minneapolis, MN (LTPP Laboratory Assigned
Code 2711) and the Superpave Regional Test Center, the latter pending finalizing the level
111 testing to be performed on the gyratory samples and cores from the Superpave™ test
sections. Table 14 lists the lab, field, and core samples from each of the two projects and
the laboratory assigned for testing each sample.

Table 15 lists the dates of all the field testing and sampling activities before, during, and
after construction at various periods Table 16 lists the actual dates as compared to the
guidelines for the initial monitoring activities performed after construction of the SPS-9A

sites.

III. Construction

The construction started with the new construction sections 890900 on the west bound
lanes in February 1996. More than 3 m of rock was blasted from the middle Superpave™
section 890902 and the blasted rock was used to fill the areas where sections 890901 and
890903 are constructed Section 890901 was filled with 0 7 - 2 0 m of blasted rock and
section 890903 was filled with 1 1 - 4 8 m of blasted rock. Paving of the AC binder layer
on the west bound lanes was completed last week of June 1996 after which traffic was
shifted to this side and construction started on the east bound existing lanes.

Table 17 lists all the dates of the construction activities for all the sections Excavation De
Chicoutimi Inc. used a 1967 CAT D9G and a 1992 Komatsu D355A bulldozers for the
subgrade/embankment preparation A 1988 Ingersoll Rand SP-56DD was used for the
base/subbase preparation for aggregates with sizes 0-114 mm, 0-64 mm, and 0-19 mm. A
Caterpillar single-drum smooth vibratory soil compactor with drum drive model CS-553
was used for base/subbase compaction for aggregates with sizes 0-64 mm and 0-19 mm
For paving, three pavers were used, two Barber Greene BG-245B were used for the main
line paving and a Cedarapids BCF-2 was used for paving the outside shoulders Three
rollers were used for compaction, the breakdown roller was a Dynapac CC 42A 2-wheel
steel drum vibratory roller, working weight 10258 kg, the intermediate roller was a
Dynapac CP 221 rubber tire roller, maximum operating weight 21370 kg, and the final
roller was also a Dynapac CC 21A 2-wheel steel drum vibratory roller, operating weight
6500 kg. Table 18 lists the dates, times, layer paved, thickness, number of times and value
of the laydown temperature, air temperature, and weather condition duning paving. Figure
10 also shows the surface layer paving dates, times, and sample locations

Nuclear gauge densities were measured on the binder and surface AC layers, the values
are tabulated in Table 19 Cores drilled from the sampling areas of each of the six sections
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at three intervals, interval A (time = O months), interval B (time = 6 months),-and interval
C (time = 12 months), are recorded in Table 20, showing the total thickness, binder and
surface, of each of the cores. Rod and Level elevation shots were taken on top of the
binder and surface AC layers. Figure 11 shows the location of the elevations
measurements, both for the east bound 89A900 overlay project and the west bound
890900 new construction project. Five shots were taken across the width of the SPS
travel lane at 15.24 m intervals starting at station 0+00 and finishing at station 0+152,
total 55 shots per section per layer. Figure 12 also shows the pavement structure and the
two stages of the rod and level elevation measurements. The thickness of the surface layer
at these locations and the average, minimum, maximum, and standard deviation are listed
in Table 21 Table 22 is a summary of the thickness measurements from the elevations
and the cores at the three intervals and how much deviation from the design thickness
exist.

Subgrade/Embankment Preparation - West Bound - 890900

Subgrade/embankment preparation started on February 4, 1996 with section 890903 On
February 13 work began in section 890902 and on February 15, 1996 the work began on
section 890901. More than 3 m of rock was blasted from the middle Superpave™ section
890902 and the blasted rock was used to fill the areas where sections 890901 and 890903
are constructed. Section 890901 was filled with 0 7 - 2.0 m of blasted rock and section
890903 was filled with 1 1 - 4 8 m of blasted rock The subgrade/embankment work was
completed on June 4, 1996 for sections 890901 and 890902, while section 890903 was
completed on June 10, 1996

Shoulder auger probes were performed on May 13, 1997 to determine if bedrock or other
significantly dense layers exist This information is needed for the analysis of the
deflection measurements. The probes were augered in the outside shoulder close to the
middle of each of the 3 sections, Figures 4-6 If rock or any other dense layer is
encountered in the top 6 m, a refusal occurs and the augering is terminated Sections
890901 and 890903 had refusals at depths 09 m and 105 m respectively due to large
stone/boulders at these depths Section 890902 had a refusal at 1 0 m due to bedrock
existence Also on the same date, bulk and moisture samples of the subgrade/embankment
layer were collected and were sent to the QE MTQ for testing as indicated in Table 9

Subgrade/Embankment Preparation - East Bound - 89A900

Upon completion of the paving of the AC binder layer on the west bound lanes, last week
of June 1996, traffic was shifted to this side and construction started on the east bound
existing lanes

Blasted rock was used to raise the grade of section 89A902. A thickness ranging from
1257 mm to 1636 mm was used to raise the grade to the desired level before placing the
subbase and base layers Sections 89A901 and 89A903 did not require any embankment
filling to raise the grade

Shoulder auger probes were performed on May 13, 1997 to determine if bedrock or other
significantly dense layers exist This information is needed for the analysis of the
deflection measurements The probes were augered in the outside shoulder close to the
middle of each of the 3 sections, Figures 7-9 If rock or any other dense layer is
encountered in the top 6 m, a refusal occurs and the augering is terminated Sections



89A902 and 89A903 had refusals at depths 1.3 m and 1.8 m respectively due to large
stone/boulders at these depths. Section 89A901 had no refusal and the augering was
completed to the 6 m required depth.

Subbase/Base Preparation - West Bound - 890900

Subbase/base preparation started on June 4, 1996 with sections 890901 and 890902. On
June 10 work began in section 890903. 300 mm of crushed gravel was first placed as a
subbase layer over the three sections followed by a base layer of 376 mm of the same
crushed gravel material placed in two lifts, first lift 229 mm and second lift 147 mm. The
subbase/base work was completed on June 19, 25, and 27, 1996 for sections 890901,
890902, and 890903 respectively.

Bulk and moisture sampling of the subbase/base layers were collected on May 13, 1997
and were sent to the QE MTQ for testing as indicated in Table 9.

Subbase/Base Preparation - East Bound - 89A900

Upon completion of the embankment layer used to raise the grade of section 89A902, 300
mm of crushed gravel was placed as a subbase layer. Sections 89A901 and 89A903 did
not have a subbase layer. A base layer of the same crushed gravel material was placed in
two lifts on all three sections. Section 89A901 had a first lift ranging from 229 to 240 mm
and second lift ranging form 50 to 240 mm, section 89A902 had a first lift of 229 mm and
second lift of 147 mm, and section 89A903 had a first lift ranging from 229 to 245 mm
and second lift ranging form 91 to 245 mm.

Bulk and moisture sampling of the subbase/base layers were collected on May 14, 1997
and were sent to the QE MTQ for testing as indicated in Table 9

AC Dense Graded Binder Layer Preparation - West Bound - 890900

Binder layer paving on the new construction west bound lanes started on June 26, 1996 in
section 890901 and was completed on June 28, 1996 with section 890903 A standard
QE MTQ mix, with PG 52-34 asphalt cement, was used on all three sections (Job Mix
Formula in Appendix A). Table 18 lists the paving dates, laydown temperatures and the
weather condition during paving. Bulk samples of the binder layer were only collected
from the SUPERPAVE™ section 890902 and were sent to the FHWA-LTPP Matertals
Reference Library MRL for storage as indicated in Table 8 and Figure 5 The guidelines
of the SPS-9A experiment do not require sampling and testing of the binder layer as is
required of the surface layer Three nuclear gauge density measurements were performed
on the binder layer of all the sections at 1 5 m offset from the edge of pavement, at station
0+30, 0+76, and 0+122, Figures 4-6 The results from these measurements are tabulated
in Table 19

Elevation shots were collected on the surface of this layer, Figure 12 Elevation 1 No
elevation measurements were taken before placing the binder layer, thus no record exist of
the binder layer thickness from the elevation readings

AC Dense Graded Binder Layer Preparation - East Bound - 89A900

Binder layer paving on the overlay east bound lanes started on September 3, 1996 in
section 89A901 and was completed on September 5, 1996 with section 89A903 A
standard QE MTQ mix, with 80/100 penetration asphalt cement, was used on all three
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sections (Job Mix Formula in Appendix A). Table 18 lists the paving dates, laydown
temperatures and the weather condition during paving. Bulk samples of the binder layer
were only collected from the SUPERPAVE™ section 89A%902 and were sent to the
FHWA-LTPP Materials Reference Library MRL for storage as indicated in Table 8 and
Figure 8. The guidelines of the SPS-9A experiment do not require sampling and testing of
the binder layer as is required of the surface layer Three nuclear gauge density
measurements were performed on the binder layer of all the sections at 1.5 m offset from
the edge of pavement, at station 0+30, 0+76, and 0+122, Figures 7-9 The results from
these measurements are tabulated in Table 19.

Elevation shots were collected on the surface of this layer, Figure 12 Elevation 1. No
elevation measurements were taken before placing the binder layer, thus no record exist of
the binder layer thickness from the elevation readings.

AC Dense Graded Surface Layer Preparation - East Bound - 89A900

Surface layer paving on the overlay east bound lanes started on September 17, 1996 in
section 89A901 and was completed on September 18, 1996 with section 89A903. The
SPS-9A guidelines require the construction of a minimum three sections that include a
design based upon the highway agency's standard hot mix asphalt (HMA) mixture design,
SUPERPAVE™, and using a SUPERPAVE™ mixture with a SHRP binder grade either
higher or lower than required by the SUPERPAVE™ design method. A standard QE
MTQ LC mix, with PG 52-34 asphalt cement, was used on section 89A901, a
SUPERPAVE™ mix with PG 52-40 asphalt cement was used on section 89A902, and a
SUPERPAVE™ alternative mix with PG 52-34 asphalt cement was used on section
89A903 (Job Mix Formulas in Appendix A) Table 18 lists the paving dates, laydown
temperatures and the weather condition during paving The field venfication indicated a
high air voids in the SUPERPAVE™ gradation. Another mix design was prepared by the
MTQ lab for the contractor to pave the SUPERPAVE™ sections on the new construction
west bound lanes, Appendix A

Bulk samples of the surface layer include hot mix field samples and constituent materials
for quality control tests, SUPERPAVE™ matenials and mixture tests, binder
characterization, and shipment to the MRL for future tests For the purpose of binder and
mix characterization tests, the SPS-9A experiments are classified into Main Study and
Level III study The amount of SUPERPAVE™ level III performance tests defines the
difference between the Main Study and Level III study projects, Table 4 From each of
sections 89A901 and 89A903, 9 laboratory mixed samples and 6 plant mixed samples are
required to prepare gyratory compacted specimens for testing by the MTQ lab as indicated
in Table 11. One loose lab mixed sample and two loose plant mix samples are also
required for completion of the tests needed For the SUPERPAVE™ section 89A902, 40
laboratory mixed samples and 34 plant mixed samples are required to prepare gyratory
compacted specimens for testing by the MTQ lab, the LTPP contractor lab Braun Intertec
in Minneapolis MN (LTPP Performance Tests), and for storage at the MRL for future
testing by the Superpave Regional Testing Center, as indicated in Table 12 One loose lab
mixed sample and three loose plant mix samples are also required for completion of the
tests needed Three nuclear gauge density measurements were performed on the surface
layer of all the sections at 1 5 m offset from the edge of pavement, at station 0+30, 0+76,
and 0+122, Figures 7-9 The results from these measurements are tabulated in Table 19
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Elevation shots were collected on the surface of this layer, Figure 12 Elevation 2. The
difference in the elevation measurements between those taken on the binder layer and the
surface layer gives the thickness of the surface layer, as shown in Table 21. The SPS-9A
construction guidelines require consistency in layer thickness for each site The elevations
of the surface layer should not deviate more than 10 mm from design In Table 21, it is
shown that for section 89A903 only 8 points from 55 where outside the limits 69+10 mm
and the average of the 55 points was 70 mm, for section 89A902 13 points from 55 where
outside the limits 69+10 mm and the average of the 55 points was 71 mm, and for section
89A901 10 points from 55 where outside the limits 69 + 10 mm and the average of the 55
points was 72 mm.

Coring of the AC surface and binder layers was performed at three intervals, the first at
interval A, 0 months after construction, this was conducted on October 23 and 24, 1996,
the second at interval B, 6 months after construction, this was conducted on May 15,
1997, and the third at interval C, 12 months after construction, this was conducted on
October 9, 1997. The results in Table 20 indicate thickness values outside the limits
specified in the construction guidelines, mainly + 10 mm for each of the AC binder and
surface layers. Only five cores, three from section 89A903, taken in the sampling area
after the section at interval A and one each from sections 89A902 and 89A901, taken in
the sampling areas before the sections at interval B, all had a total of 110 mm of the binder
and surface layers which is lower than the 133 + 20 mm design thickness. Also in the
construction guidelines it is stated that "the as-compacted thickness of the asphalt
concrete layer (surface plus binder course) in any test section shall be constructed to
within + 6 mm of the average value of the other test sections in the project” Some
deviations to this part of the guidelines was noticed.

The thickness-from the cores are not as accurate as the thickness from the rod and level
for two reasons, first these cores are taken from the sampling areas before (station 0-) and
after (station 5+) each section, second the measurements are done on site with a regular
measuring tape or ruler Table 22 displays the thickness as determined from the elevation
readings for the surface layer and how much they differ from the design surface thickness,
and also from the cores for the combined binder and surface layers as well as only the
surface layer thickness and how much the surface differs from the design Also indicated
are the average combined thickness of every two sections and how that thickness
compares to the value of the third section At interval A the cores from sections 89A902
and 89A901 did not meet this requirement At interval B the cores from section 89A903
did not comply and had a 7 mm difference than the average of the other two sections.

AC Dense Graded Surface Layer Preparation - West Bound - 890900

Surface layer paving on the new construction west bound lanes started on September 20,
1996 in section 890901 and was completed on September 24, 1996 with section 890903
The SPS-9A guidelines require the construction of a minimum three sections that include a
design based upon the highway agency's standard hot mux asphalt (HMA) mixture design,
SUPERPAVE™, and using a SUPERPAVE™ mixture with a SHRP binder grade either
higher or lower than required by the SUPERPAVE™ design method A standard QE
MTQ LC mix, with PG 52-34 asphalt cement, was used on section 890901, a
SUPERPAVE™ mix with PG 52-40 asphalt cement was used on section 890902, and a
SUPERPAVE™ alternative mix with PG 52-34 asphalt cement was used on section
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890903 (Job Mix Formulas in Appendix A). Table 18 lists the paving dates, laydown
temperatures and the weather condition during paving. A different mix design was
prepared by the MTQ lab for the contractor to pave the SUPERPAVE™ sections than
what was used on the overlay east bound lanes after the field verification indicated a high
air voids in the SUPERPAVE™ gradation of these lanes, Appendix A.

Bulk samples of the surface layer include hot mix field samples and constituent materials
for quality control tests, SUPERPAVE™ materials and mixture tests, binder
characterization, and shipment to the MRL for future tests. For the purpose of binder and
mix characterization tests, the SPS-9A experiments are classified into Main Study and
Level III study. The amount of SUPERPAVE™ level III performance tests defines the
difference between the Main Study and Level III study projects, Table 4 From each of
sections 890901 and 890903, 9 laboratory mixed samples and 6 plant mixed samples are
required to prepare gyratory compacted specimens for testing by the MTQ lab as indicated
in Table 11. One loose lab mixed sample and two loose plant mix samples are also
required for completion of the tests needed For the SUPERPAVE™ section 890902, 40
laboratory mixed samples and 34 plant mixed samples are required to prepare gyratory
compacted specimens for testing by the MTQ lab, the LTPP contractor lab Braun Intertec
in Minneapolis MN (LTPP Performance Tests), and for storage at the MRL for future
testing by the Superpave Regional Testing Center, as indicated in Table 12. One loose lab
mixed sample and three loose plant mix samples are also required for completion of the
tests needed. Three nuclear gauge density measurements were performed on the surface
layer of all the sections at 1.5 m offset from the edge of pavement, at station 0+30, 0+76,
and 0+122, Figures 4-6. The results from these measurements are tabulated in Table 19.

Elevation shots were collected on the surface of this layer, Figure 12 Elevation 2 The
difference in the elevation measurements between those taken on the binder layer and the
surface layer gives the thickness of the surface layer, as shown in Table 21. The SPS-9A
construction guidelines require consistency in layer thickness for each site The elevations
of the surface layer should not deviate more than 10 mm from design In Table 21, it is
shown that for section 890903 only 7 points from 55 where outside the limits 69+10 mm
and the average of the 55 points was 70 mm, for section 890902 only 4 points from 55
where outside the limits 69+10 mm and the average of the 55 points was 69 mm, and for
section 890901 23 points from 55 where outside the limits 69 + 10 mm and the average of
the 55 points was 75 mm

Coring of the AC surface and binder layers was performed at three intervals, the first at
interval A, O months after construction, this was conducted on October 22 and 23, 1996,
the second at interval B, 6 months after construction, this was conducted on May 14 and
15, 1997, and the third at interval C, 12 months after construction, this was conducted on
October 8, 1997 The results in Table 20 indicate thickness values outside the limits
specified in the construction guidelines, mainly + 10 mm for each of the AC binder and
surface layers Only four cores from section 890902, taken in the sampling area before the
section at interval A, had a total of 155 mm of the binder and surface layers which exceeds
the 133 + 20 mm design thickness Also 1n the construction guidelines 1t is stated that "the
as-compacted thickness of the asphalt concrete layer (surface plus binder course) in any
test section shall be constructed to withuin + 6 mm of the average value of the other test
sections in the project” No deviation to this part of the guidelines was noticed
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The thickness from the cores are not as accurate as the thickness from the rod and level
for two reasons, first these cores are taken from the sampling areas before (station 0-) and
after (station 5+) each section, second the measurements are done on site with a regular
measuring tape or ruler. Table 22 displays the thickness as determined from the elevation
readings for the surface layer and how much they differ from the design surface thickness,
and also from the cores for the combined binder and surface layers as well as only the
surface layer thickness and how much the surface differs from the design. Also indicated
are the average combined thickness of every two sections and how that thickness
compares to the value of the third section No deviation is noticed in any of the sections.

Asphalt Cement and Aggregate Sampling

The asphalt plant was visited four times between September 17 and 24, 1996. Pictures
were taken throughout the plant site on September 18, 1996, Photos in Appendix B.
Since both projects used the same binder and aggregate combination, there was no need of
duplication unless needed. Only the SUPERPAVE™ combined aggregate was sampled
from both projects because there was a different mix design prepared by the MTQ lab for
the contractor for paving the SUPERPAVE™ gections in the new construction west
bound lanes than what was used on the overlay east bound lanes after the field verification
indicated a high air voids in the SUPERPAVE™ gradation of the east bound lanes,
Appendix A.

Three sets of samples were taken of the two PG grade asphalt cement (PG 52-34 and PG
52-40) and the two combined aggregate types used (QE standard mix and
SUPERPAVE™ mix) The first set of samples was collected and sent to the MRL for
storage, Table 8B. The second set of samples was collected for the MTQ lab to be used in
the SPS-9A laboratory testing of the constituent materials as described in Table 9 While
the third set of samples was collected also for the MTQ lab for preparing the laboratory
mixed samples that will be used to prepare the lab gyratory specimens for testing as listed
in Tables 11 and 12 Table 7 lists all the asphalt and aggregate bulk sampling performed
during construction and Table 8 separates the part to be used for testing as part of the
SPS-9A experiment and the part to be used for shipping to the MRL facility in Reno,
Nevada

Deviations from the Construction Guidelines

Although correspondence between the MTQ and NARO regarding constructing the SPS-
9A experiments started as early as November 15, 1997, nominations were not presented
till May 30, 1996 and acceptance was not received till late August 1996 The first and
only meeting between the MTQ and NARO staff was held on September 5, 1996 At that
time the construction to the binder layer was completed on both experiments The NARO
representative was not available except durning the construction of most of the surface
layer, mainly between September 18 and 24, 1996

On July 19 and 20, 1996 an extreme storm resulted in heavy rainfall throughout the
Saguenay-Lac St Jean region where the SPS-9A sites are located Runoff caused rivers
throughout the area to rise dramatically to flood levels, in some cases producing
discharges well in excess of previously recorded maximum flows Homes in La Baie were
destroyed when raging waters crushed one of the earthen dikes of the Stone-Consolidated
dam, built in 1908 at the mouth of Lac des Ha! Ha! The flooding had severe effects
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locally along the valleys, homes were inundated, damaged and destroyed, dams were
overtopped and damaged, reservoirs were drained, bridges and roads were washed out,
and extensive bank and floodplain erosion occurred. The disaster took the lives of 10
people and forced some 16,000 from their homes More than 500 houses were destroyed
and another 850 were severely damaged, factories and tourist resorts were knocked out as
were sewer and water systems. The total estimated cost of the disaster was approximately
CD$700 million. Flood damage at the SPS-9A sites was repaired during August of 1996.
Three areas were washed out, 25+155 - 25+169, 25+369 - 25+394 and 25+637 - 25+642,
none of these was inside the monitoring area of any of the six SPS-9A sections.

The field verification of the surface layer on the overlay east bound lanes indicated a high
air voids in the SUPERPAVE™ gradation Another mix design was prepared by the
MTQ lab for the contractor for paving the SUPERPAVE™ sections on the new
construction west bound lanes, Appendix A.

When the bulk hot mix quality control samples were collected they were placed in
insulated containers and moved to the lab for compaction prior to significant loss of heat.
The MTQ lab is located in Quebec city which is approximately 250 kms away from the
site and the journey takes around three hours. The sampling and testing guidelines state
that if the samples are within 5°C of the compaction temperature, no reheating of the
asphalt mix is required prior to compaction Otherwise the asphalt mix shall be reheated
to compaction temperature In no event should reheating time be greater than 30 minutes,
as longer heating times may change the physical and chemical properties of the asphalt
binder As indicated in Table 23, all the samples were reheated to more than 30 minutes
before preparing the GCS

The construction guidelines state that "the as-compacted thickness of the asphalt concrete
layer (surface plus binder course) in any test section shall be constructed to within + 6 mm
of the average value of the other test sections in the project" Some deviations to this part
of the guidelines was noticed. At interval A the cores from sections 89A902 and 89A901
did not meet this requirement At iterval B the cores from section 89A903 did not
comply and had a 7 mm difference than the average of the other two sections, Table 22.

The construction guidelines state that the finished surface of the overlay should be smooth
and provide an excellent ride level As a target, the as-constructed surface should have a
pro-rated profile index of less than 160-mm per km as measured by a California type
Profilograph and evaluated following California Test 526 No such test was performed on
either project and only the LTPP Profilometer was used to measure the profile

Also according to the Guidelines, deflection, profile, and distress survey monitoring
measurements were supposed to be performed, 1-3 months, less than two months, and less
than six months, respectively after the construction is completed All monitoring activities
were delayed due to the fact that construction was completed late September and the
weather prevents any work from being performed between the months of November and
April in the area

IV. Post Construction Operations and Initial Performance

Five of the sections were marked on October 22, 23, and 24, 1996 as required in the
guidelines The sixth section could not be marked at the same time because of rain and
was later marked on April 4, 1997 Figure 13 and 14 show the paint marks used on the
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sections to identify the location of the beginning of each of the sections and at 30.5 m
intervals.

Profilometer testing was performed on Apnl 4, 1997. The average International
Roughness Index (IRI) values from five runs for each of the six sections are presented in
Table 24. Plots of the elevation measurements, in the left wheel path and the right wheel
path, from all the sites are presented in Figures 15 to 20. The site was also videoed on
April 4, 1997

The Falling Weight Deflectometer (FWD) and Manual Distress Survey (MDS), including
transverse Dipstick measurements, on the final layer of the sections were performed on
May 28 and 29, 1997. The FWD results are presented in a spreadsheet in Appendix A,
while the rut depth values in the left and right wheel paths, as determined from the
Dipstick are summarized in Table 25 and plotted in Figures 21 to 23.

During the initial monitoring period, September 1996 to May 1997, the site was reported
as having no obvious distresses, the pavement was only noted as having a coarse surface
texture.

The east bound lanes were opened to traffic in the early morning hours of Friday
September 20, 1996 just before paving started on the west bound The west bound lanes
were opened to traffic in the early morning hours of Friday September 27, 1996
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Table 1 Experimental Design for SPS-9A Experiments

Moisture Wet > 635 mm/year of Dry <635 mm/year of

precipitation : precipitation

Average 7 Day
Maximum Pavement

<70C

Design Temperature | <52C | <58C | <64C ; <70C | <52C <58C © <64C |

| >-46C .
| >.40C
>-34C .
Minimum AR .

Pavement :
Design >-28C :
Temperature
>22C*°

F>-16C

>-10C

Notes Traffic rate should excee , year in study lane
Total traffic for design (design life) is Agency choice
The average 7-day maximum pavement design temperature is the average of the
highest daily pavement temperatures for the seven hottest consecutive days
The minimum pavement design temperature is the coldest pavement temperature
of the year
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Table 2. PG Asphalt Binders in SPS-9A Projects in the NA Region

! Moisture : Wet > 635 mm/year of precipitation }
Average 7 Day Maximum ;
Pavement Design Temperature :
<52C <58C <64C <70C <76C
: 98%QE | 98%0N
>-46C
TORQE TOON T
>-40C i 50%QE
(20%O0N el ]
: 03-QE | 03-ON
>-34C
Minimum Pavement . . 03-NJ | 02-NJ .
Design ;  >-28C 98%NJ
Temperature - OBYCT .. B
50%CT | 50%NJ 02-NC
>.22C © 03-CT
........... . 98%NC
50%NC
>-16C
>-10C

Notes. Traffic rate should exceed 50,000 ESAL/year in study lane.
Total traffic for design (design life) is Agency choice
The average 7-day maximum pavement design temperature is the average of the
highest daily pavement temperatures for the seven hottest consecutive days
The minimum pavement design temperature is the coldest pavement temperature
of the year
02-QE. Used in SUPERPAVE™ section 02.
03-QE- Used in Alternative SUPERPAVET section 03
98%QE. SHRPBIND PG Asphalt 98% Reliability
50%QE SHRPBIND PG Asphalt 50% Reliability
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Table 3 Binder Selection for SPS-9A Experiments in the NA Region

Agency / Weather | Lat. N/ SHRPBIND | PG Binder in | Binderin | PG Binder in Other
SPS-9AID | Station | Long. W | PG Asphalt | SUPERPAVE™ Agency Alternative Binders in
Location 98% Reliab. / | Section 02 Section 01 | SUPERPAVE™ | Experiment
50% Reliab. Section 03
Quebec / Shipshaw 48.45/ 52-46/ PG 52-40 PG 52-34 PG 52-34
890900 71.22 52-40
89A900
Ontario / Petawawa 4595/ 58-46 / PG 58-40 85/100 PG 58-34 PG 58-28
870900 77.32 52-40 Pen. Gr. PG 58-34P
PG 58-40M
Connec- Colchester | 41.55/ 58-28/ PG 64-28 AC20 PG 64-22 Same 3 with
ticut / 72.37 52-22 RAP
090900
New Highstown 4027/ 58-28/ PG 58-28 AC20 PG 52-28 PG 64-22
Jersey / 74 57 58-22 PG 76-28P
340900 AC 20 RAP
North Moncure 35.58/ 64-22 / PG 64-22 AC 20 PG 70-22 PG 76-22MG
Carolina / 79 05 58-16 PG 76-22SMA
370900 PG 76-22SBR
AC20
PG 76-22SBS
PG 70-22
Notes. P Polymer Modzfied

M Marshal Design
RAP Recycled Asphalt Pavement
MG Superpave design with Multigrade PG 76-22
SMA SMA Mix with contractor choice of PG 76-22
SBR Superpave design with SBR modified PG 76-22
SBS Superpave design with SBS modified PG 76-22
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Table 4. Summary of SPS-9A Testing

Project Test Time After Construction, months

Type Section 0 | 6 | 12 | 18 | 24 | 48
Main Study Agency v v A"/ \'/ v '
LTPP Binder S* A" A% A% A% v
Alternate LTPP \Y% v \% v v v

Binder
SUPERPAVE™ Agency S S S S

Level III Sites

LTPP Binder S* S S S
Alternate LTPP S S S S

Binder

Notes: Tesung Types. V = volumetric and binder stiffness tests
S = SUPERPAVE™ | evel III performance tests
S* - SUPERPAVE™ Level III testing at t=0 months will be performed on 3 sets of specimens;
design mixture 1n the laboratory, plant mixture compacted in the laboratory, plant mixture
compacted 1n the field (cores)
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Table 5 Site Layout, SPS-9A Projects 890900 and 89A900 on West Bound and East

Bound NR 170
Constr- Experi- Length AC Base/Subbase Remarks Section
uction ment (m) Thickness Thickness ID
Stations Stations mm mm
West Bound
New
Construction
25+937 0+00 69 Top 376 GB
- - 1524 64 Binder 300 SB Fill 890903
25+785 1+52 2286 EMB
25+602 0+00 69 Top 376 GB
- - 1524 64 Binder 300 SB Cut 890902
25+450 1+52 0 EMB
244812 0+00 69 Top 376 GB
- - 1524 64 Binder 300 SB Fill 890901
24+660 1+52 1981 EMB
East Bound
Overlay
Construction
409 GB
24+843 0+00 69 Top 0SB
R - 1524 64 Binder 0 EMB Low Fill 89A903
24+995 1452 EXISTING
PAVEMENT
376 GB
25+178 0+00 69 Top 300 SB
- - 1524 64 Binder 1453 EMB High Fill 89A902
25+330 1452 EXISTING
PAVEMENT
373 GB
25+778 0+00 69 Top 0SB
- - 1524 64 Binder 0 EMB Low Fill 89A901
25+930 1+52 EXISTING
PAVEMENT
Notes  Top -AC Dense Graded Asphalt Concrete Surface Layer
Binder -AC Dense Graded Asphalt Concrete Binder Layer
GB -Granular Crushed Gravel Base Layer
SB -Granular Crushed Gravel Subbase Layer
EMB  -Granular Crushed Gravel / Blasted Rock Embankment Layer
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Table 6. Scope of Field Testing

Layer Section ID Number | Location Designation
of Tests*

Pre Construction

Embankment or

Subgrade > 1.2 m Thick

Shoulder Auger Probes 890901/89A901 1 S01A01

to 6 m depth or refusal 890902/89A902 1 SO01A02

(Depth to Rigid Layer) 890903/89A903 1 S01A03

During Construction

Asphalt Concrete Binder

In-Situ Density 890901/89A901 3 T04AO01 - TO6A01

(Nuclear Gauge) 890902/89A902 3 TO04A02 - TO6A02
890903/89A903 3 TO4A03 - TO6A03

Levels on the binder layer 55 per 5 transverse locations

surface of each section section (pavement edges, mid

lane, wheel tracks) at 15.2
m intervals

During Construction

Asphalt Concrete Surface

In-Situ Density 890901/89A901 3 TO7A01 - TO9AO01

(Nuclear Gauge) 890902/89A902 3 T0O7A02 - TO9A02
890903/89A903 3 TO7A03 - TO9A03

Levels on the finished 55 per 5 transverse locations

surface of each section section (pavement edges, mid

lane, wheel tracks) at 15.2
m intervals

Note:
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Table 7. Scope of Material Sampling

Pre Construction

Layer Section ID Number of Sample Number
Samples
Subgrade
Bulk Sampling 890901/89A901 1+1 BS01A01+MS01A01
(10 kg per sample) + 890902/89A902 1+1 BS01A02+MS01A02
Moisture Content Samples 890903/89A903 1+1 BS01A03+MS01A03
Unbound Subbase
Bulk Sampling 890901/89A901 1+1 BG02A01+MG02A01
(25 kg per sample) + 890902/89A902 1+1 BG02A02+MG02A02
Moisture Content Samples 890903/89A903 1+1 BG02A03+MG02A03
Unbound Base
Bulk Sampling 890901/89A901 1+1 BGO01A01+MGO01AO01
(25 kg per sample) + 890902/89A902 1+1 BG01A02+MG01A02
Moisture Content Samples 890903/89A903 1+1 BGO1A03+MGO01A03
During Construction
Layer Section ID Number of Sample Number
Samples
Asphalt Concrete (Surface Layer)
Bulk Sampling - 6/34 split off samples 890901/89A901 6 BAO1AOI-BAO6AO1
(to prepare plant mix gyratory samples) 890902/89A902 34 BAO1A02-BA34A02
890903/89A903 6 BAO1A03-BA06AO3
Constituent Aggregate Bulk Sampling 890901/89A901 1 BUO1AO01
(for MRL, for laboratory testing, and to 890902/89A902 1 BUO1A02
prepare lab mix gyratory samples) 890903/89A903 1 BUO1AO03
Asphalt Cement Bulk Sampling 890901/89A901 1 BC01A01
(for MRL, for laboratory testing, and to 890902/89A902 1 BC01A02
prepare lab mix gyratory samples) 890903/89A903 1 BCO1A03
Post Construction
Layer Section ID Number of Sample Number
. Samples
Asphalt Concrete (Surface Layer)
Interval A Coning (0 months) 890901/89A901 8 CAO01A01-CA08A01
152 mm conng 890902/89A902 34 CAO01A02-CA34A02
890903/89A903 8 CAO01A03-CA08A03
Interval B-F Coring (6-48 months) 890901/89A901 | 8 X S intervals | CA01BO1-CAO8F01
152 mm conng 890902/89A902 | 8 X 5 untervals | CA01B02-CAO08F02
890903/89A903 8 X 5 ntervals | CA01B03-CA08F03
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Table 8. Asphalt and Aggregate Bulk Material Sampling During Construction

A. Materials for Testing as Part of the SPS-9A Experiment

Material Description Number of Quantity of Each Sample
Samples Sample Location

Asphalt Cement Bulk 1 for each type 19 liters Asphalt Plant
Sampling of binder
Combined Coarse and 1 for each 400 kg Asphalt Plant
Fine Aggregate Bulk aggregate
Sampling combination
HMAC Surface Layer 6+2 4700g + 2000g 890901/89A901
Bulk Sampling - 6 or 34 34+3 4700-5700g+2000g | 890902/89A902
split off samples (for GC 6+2 4700g + 2000g 890903/89A903
Specimens) + 2 or 3
uncompacted samples
Asphalt Cement and 9+1 4700g + 2000g 890901/89A901
Constituent Aggregate 40 + 1 4700-5700g+2000g 890902/89A902
Samples to prepare 9/40 9+1 4700g + 2000g 890903/89A903

GC Specimens and 1
uncompacted sample

B. Materials for Shipping to the FHWA - LTPP Materials Reference Library

Material Description Number of Quantity of Each Sample
Samples Sample Location
Asphalt Cement Bulk 1 for each type 19 liters Asphalt Plant
Sampling of binder
Constituent Aggregate 5 for each 19 liter pails Asphalt Plant
Bulk Sampling aggregate
combination

HMAC Binder Layer 1 50 kgs 890902/89A902
Bulk Sampling - split off
samples
Lab Mix GC Specimen 20 5700 g 890902/89A902
Plant Mix GC Specimen 20 5700 g 890902/89A902
152 mm Cores from 16 5700 g 890902/89A902

interval A
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Table 9 Field and Laboratory Material Testing

Test Type LTPP | LTPP | No. of | Material Source
Test Des. | Protocol | Tests | /Test Location
Subgrade Layer
Sieve Analysis SS01 P51 3 BS01A01,BS01A02,BS01A03
Atterberg Limts SS03 P43 3 BS01A01,BS01A02,BS01A03
Classification SS04 P52 3 BS01A01,BS01A02,BS01A03
Natural Moisture Content SS09 P49 3 MS01A01,MS01A02,MS01A03
Depth to Rigid Layer LTPP 3 S01A01,S01A02,S01A03
Unbound Subbase/Base Layers
Particle Size Analysis UGO1 P41 6 BG01A01,BG01A02,BG01A03
BG02A01,BG02A02,BG02A03
Sieve Analysis (washed) UG02 P41 6 BG01A01,BG01A02,BG01A03
BG02A01,BG02A02,BG02A03
Atterberg Limuts UGo4 P43 6 BG01A01,BG01A02,BG01A03
BG02A01,BG02A02,BG02A03
Classification UG08 P47 6 BG01A01,BG01A02,BG01A03
BG02A01,BG02A02,BG02A03
Natural Mossture Content UGI10 P49 6 MGO1A01,MG01A02 MG0O1A03
MG02A01,MG02A02, MG02A03
Aggregates QE AGG.-SUPERPAVE™ AGG.
Combined Aggregate Gradation | AG04 P14 2 BUO1AO1 - BUO1AO2
Specific Gravity of Coarse Agg. AGO1 P11 2 BUO1AO1 - BUO1AO2
Specific Gravity of Fine Agg. AGO02 P12 2 BUO1AO1 - BUO1A02
Specific Gravity of Pass 200 A T100 2 BUO1AO1 - BUO1AO2
Coarse Agg. Angulanty TM621 2 BUO1AO1 - BUO1AO2
Fine Agg. Angulanty Cl1252 2 BUO1AO1 - BUO1AO2
Toughness A T96 2 BUO1AO1 - BUO1AO2
Soundness A T104 2 BUO1AO1 - BUO1AO2
Deleterious Matenal ATI112 2 BUO1AO1 - BUO1A02
Clay Content ATI176 2 BUO1AO1 - BUO1A02
Thin, Elongated Particles D4791 2 BUO1AO1 - BUO1AO2
Asphalt Cement PG 52-34 - PG 52-40
Penetration @ 5°C A T49 2% BC01A01 - BCO1A02
Penetration @ 25°C, 46°C AE02 P22 4* BC01A01 - BCO1A02
Viscosity @ 60°C, 135°C AEQ5 P25 8 BCO1A01 - BC01A02
Specific Gravity @ 16°C AEQ3 P23 4 BCO1A01 - BCO1A02
Dynamic Sheer @ 3 temps A TPS 4 BCO01A01 - BCO1A02
Brookfield Vis @ 135°C, 165°C D4402 4 BC01A01 - BC01A02
Rolling Thin Film (RTFOT) A T240 Note BCO01A01 - BCO1A02
Dynamic Sheer on RTFOT
Residue @ 3 temps A TPS 4 BCO1A01 - BCO1A02
Pressure Aging (PAV) of
RTFOT Residue A PP1 Note | BCO1AO1 - BCO1A02
Creep Stiffness of PAV Residue
(2 temps ) - 24h conditioning A TPl 4 BC01A01 - BCO1A02
Creep Suffness of PAV Residue
(2 temps ) A TP1 4 BC01A01 - BCO1A02
Dynamic Sheer on PAV Restdue
(3 temps ) A TPS 4 BCO1A01 - BCO1A02
Direct Tension on PAV Residue
(2 temps ) A TP3 4 BC01A01 - BCO1A02

Note:  Sufficient matenial should be conditioned for the requured tests
A = AASHTO tests, C1252 & D4791 & D4402 are ASTM tests, TM621 1s a PA DOT test

* Three penetration readings are requured from each test
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Table 10A. SUPERPAVE™ Gyratory Compaction Effort

Average Design High Air Temperature

Design
ESAL:s <39°C 39 -40°C 41 - 42°C 43 - 44°C
(millions)
NE"_" Nde. ng NL'l Nde, Nmu Nim' Nde, N.i_n_. i~ des E&.
<0.3 7 68 104 7 74 114 7 78 7 32 127
03-1 7 76 117 7 83 129 7 88 8 93 146
1-3 7 86 134 8 95 150 8 100 8 105 | 167
3-10 8 96 152 8 106 | 169 8 113 9 119 | 192
10 - 30 8 109 | 174 9 121 | 195 9 128 9 135 | 220
30 - 100 9 126 | 204 9 139 | 228 9 146 10 153 | 253
> 100 9 142 | 233 10 158 | 262 10 165 10 172 | 288

Table 10B SUPERPAVE™ Gyratory Compaction Effort for the SPS-9A Projects in the

NA Region
NARO Air Temp. Design
Project Highest / Mean ESAL:s Niw Ndes Nomax
Location 7 Day ~ (millions)
Colchester -
Connecticut 34°C/30°C 185 86 134
090900
Allentown -
New Jersey 37°C/33°C 3900 126 204
340900
Moncure -
North Carolina 39°C/36°C 332 96 152
370900
Petawawa -
Ontario 34°C/30°C 2.65 86 134
870900
Shipshaw -
Quebec 33°C/29°C 050 76 117
890900 & 89A900
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Table 11. Level 1 Testing of MTQ (Sections 890901 and 89A901) and SUPERPAVE™
Alternative (Sections 890903 and 89A903) Paver and Laboratory Prepared Mixes

Laboratory Test LTPP LTPP No of | Source of Material
Test Protocol Tests / | (Specimen)
Desig. Section
Lab Samples Mix Design
Testing
Gyratory Compaction at AASHTO 3 NAOTAXX-NAO3AXX
Design Asph Cont (@ Nuax TP4 (LAOIAXX-LAO03AXX)
Gyratory Compaction @ AASHTO 6 NAO4AXX-NA09AXX
7% Air Voids TP4 (LAO4AXX-LA09AXX)
Bulk Specific Gravity AC02 P02 9 LAOIAXX-L AO9AXX
Maximum Specific Gravity | AC03 P03 1 NAO3AXX
Moisture Susceptibility ACOS5 P05 1 LAO4AXX-LA09AXX
Volumetric Calculations
Volume % of Air Voids AASHTO 3 LAOTAXX-LAO3AXX
% Voids in Mineral Agg PP19 3 LAOIAXX-LAO03AXX
Voids Filled with Asph 3 LAOIAXX-LAO3AXX

Field Samples Quality
Control Related Testing

Gyratory Compaction @ AASHTO 6 BAOIAXX-BAO6AXX
NMax TP4 (DAO1AXX-DA06AXX)
Bulk Specific Gravity ACO02 P02 6 DAOIAXX-DA0O6AXX
Asphalt Content-Extraction | AC04 P04 2 BAOIAXX, BAO6AXX
Agg Gradation-Extracted AGO4 Pi4 2 BAOIAXX, BAO6AXX
Maximum Specific Gravity | AC03 P03 2 BAOIAXX, BAO6AXX
Volumetric Calculations

Volume % of Air Voids AASHTO 6 DAOIAXX-DA06AXX

% Voids in Mineral Agg PP19 6 DAO1AXX-DAO6AXX

Voids Filled with Asph. 6 DAO1AXX-DAO6AXX

N =7 Npesgn = 76 Nypax = 117

XX represents sections 01 and 03
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Table 12. Level 3 Testing of SUPERPAVE™ (Sections 890902 and 89A902) Paver and

Laboratory Prepared Mixes
Laboratory Test LTPP LTPP No of | Source of Material (Specimen)
Test Protocol Tests per
Desig, Section
Lab Samples Mix Design Testing_
Gyratory Compaction at Design AASHTO TP4 6 NAO1A02-NAO6A02
Asphalt Content @ N (LA01A02-LA06A02)
Gyratory Compaction @ 3% Air AASHTO TP4 2 NAO7A02-NAO8A02
Voids (LAO7A02-LAOBAO2)
Gyratory Compaction @ 7% Air AASHTO TP4 32 NAO09A02-NA40A02
Voids (LA09A02-LA40A02)
Bulk Specific Gravity ACO02 P02 15 LA01A02-LA06A02
LA09A02-LA14A02
LA07A02, LA15A02, LA38A02

Maximum Specific Gravity ACO03 P03 1 NA15A02
Moisture Susceptibility ACO05 POS 1 LA09A02-LA14A02
Volumetric Calculations

Volume % of Air Voids AASHTO 6 LAO01A02-LA0O6A02

%Voids in Mineral Aggregate PP19 6 LAO1A02-LAO6A02

Voids Filled with Asphalt 6 LA01A02-LAO6A02
LTPP Performance Tests *

Indirect Tensile Strength ACO7 P07 4 LA15A02-LA18A02

Resilient Modulus ACO7 P07 1 LA16A02-LA18A02

Creep Compliance AC06 P06 4 LA19A02-LA22A02

Field Samples Quality Control Related Testing

Gyratory Compaction @ Nuax AASHTO TP4 6 BA02-04A02, BA31-33A02
DA02-04A02, DA31-33A02
Gyratory Compaction @ 3% Air AASHTO TP4 2 BAO1A02, BA34A02
Voids (DAO1A02, DA34A02)
Gyratory Compaction @ 7% Air AASHTO TP4 26 BA05A02-BA30A02
Voids (DAO5A02-DA30A02)
Bulk Specific Gravity ACO02 P02 9 DA02A02-DA04A02
DA31A02-DA33A02
DA06A02, DA16A02, DA22A02
Asphalt Content - Extraction AC04 P04 3 BA05A02, BAO6A02, BA34A02
Agg. Gradation - Extracted Agg | AG04 P14 3 BA05A02, BAO6A02, BA34A02
Maximum Specific Gravity ACO3 P03 3 BAO5A02, BAO6AO2, BA34A02
Volumetric Calculations
Volume % of Air Voids AASHTO 6 DA02-04A02, DA31-33A02
%Voids in Mineral Aggregate PP19 6 DA02-04A02, DA31-33A02
Voids Filled with Asphalt 6 DA02-04A02, DA31-33A02
LTPP Performance Tests *
Indirect Tensile Strength ACO07 P07 4 DAO05,DA09,DA17,DA29A02
Resilient Modulus ACO07 P07 1 DA09A02,DA17A02,DA29A02
Creep Compliance AC06 P06 4 DA15.DA16,DA18.DA30A02
th=7 NDes1g1=76 NMax=117

*+ 100 mm diameter test specimen will be cored from the 152 mm diameter specimen.
SUPERPAVE™ testing by the SUPERPAVE™ Regional Test Center is to be finalized yet.
Meanwhile the gyratory compacted lab and field samples are to be sent to MRL for storage.
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Table 13 Laboratory Testing of Cores at All Intervals

Laboratory Test LTPP LTPP Tests per | Source of Material (Specimen)
Test D. Protocol Section
All Intervals Sections 01 & 03, Intervals B-F Section 02
Core Examination / Thickness ACO1 P01 8 All Cores from All Sections
Bulk Specific Gravity ACO02 P02 8 All Cores from All Sections
Maximum Specific Gravity ACO3 P03 2 CAOIMXX, CAO8tXX
Asphalt Content - Extraction AC04 P04 8 All Cores from All Sections
Agg. Gradation - Extracted Agg | AGO4 P14 2 CAO01tXX, CAO8tXX
Volumetric Calculations *
Volume % of Air Voids AASHTO 2 CA01XX, CAO8StXX
%Voids in Mineral Aggregate PP19 2 CAOItXX, CAO08tXX
Voids Filled with Asphalt 2 CAOItXX, CAO8tXX
Recovered Asphalt Cement
Abson Recovery AEO1 P21 8 All Cores from All Sections
Penetration @ 5°C AASHTO T49 Jakk Combined recovered AC from sec.
Penetration @ 25°C, 46°C AEO02 P22 GF** Combined recovered AC from sec.
Viscosity @ 60°C, 135°C AEOS P25 12 Combined recovered AC from sec.
Specific Gravity @ 16°C AE03 P23 6 Combined recovered AC from sec.
Dynamuc Sheer @ 3 temps ** AASHTO TPS 6 Combined recovered AC from sec.
Creep Stiffness @ 2 temps.** AASHTO TP1 6 Combined recovered AC from sec.
Direct Tension @ 2 temps ** AASHTO TP3 6 Combined recovered AC from sec.
Interval A Section 02
Core Examination / Thickness ACO1 P01 34 All Cores from Section
Bulk Specific Gravity AC02 P02 8 CA02,06,11,15,19,24,28 33A02
Maximum Specific Gravity ACO03 P03 2 CA11A02, CA24A02
Asphalt Content - Extraction AC04 P04 8 CA02,06,11,15,19,24,28,33A02
Agg. Gradation - Extracted Agg [ AGO4 P14 2 CA11A02, CA24A02
Volumetric Calculations *
Volume % of Air Voids AASHTO 2 CA11A02, CA24A02
%Voids 1n Mineral Aggregate PP19 2 CA11A02, CA24A02
Voids Filled with Asphalt 2 CA11A02, CA24A02
Recovered Asphalt Cement
Abson Recovery AEO01 P21 8 CA02,06,11,15,19,24,28,33A02
Penetration @ 5°C AASHTO T49 Kl Combined recovered AC from sec.
Penetration @ 25°C, 46°C AE02 P22 G*** Combined recovered AC from sec.
Viscosity @ 60°C, 135°C AEOQ5 P25 12 Combined recovered AC from sec.
Specific Gravity @ 16°C AEO03 P23 6 Combined recovered AC from sec.
Dynamic Sheer @ 3 temps ** AASHTO TPS 6 Combined recovered AC from sec.
Creep Stiffness @ 2 temps ** AASHTO TP1 6 Combined recovered AC from sec.
Direct Tension @ 2 temps ** AASHTO TP3 6 Combined recovered AC from sec.
LTPP Performance Tests ****
Indirect Tensile Strength ACO07 P07 4 CA07,CA16,CA21,CA31A02
Resilient Modulus ACO7 P07 1 CAl16A02,CA21A02,CA31A02
Creep Comphiance AC06 P06 4 CA03,CA14,CA23,CA32A02

t = interval A(0 months), B(6 months), C(12 months), D(18 months), E(24 months), and F(48 months)
* Estimate maximum theoretical spectfic gravity using extracted AC content and aggregate effective S G

determuned during construction

** The test temperatures should be the same as those used for the tests on the RTFOT-PAYV conditioned
samples performed during the imtial binder grading

*** Three penetration readings are required from each test

**** 100 mm diameter test specimen will be cored from the 152 mm diameter cores
SUPERPAVE™ testing by the SUPERPAVE™ Regional Test Center 1s to be finalized yet.
Meanwhile the cores are to be sent to MRL for storage XX = test section 01, 02, and 03

27




Table 14. Lab, Field, and Core Superpave™ Samples Assigned Laboratory for Testing

Sample Type MTQ Lab LTPP Superpave Reg. Remarks
Contractor Lab | Test Centre Lab
Lab Samples LAO1A02 N LA15A02 7%AV LAO7A02 3%AV 12 - MTQ Lab
LA02A02 N LA16A02 7%AV LAO8AOQ2 3%AV 8-LCL Lab
LAO3A02 N LA17A02 7%AvV LA23A02 7%AV 20 SRTC Lah
LA04A02 N LA18A02 7%AV LA24A02 7%AV Total - 40 GC*
LAO5SA02 Npm LA19A02 7%AV LA25A02 1%AV 1 loose samp: -
LAO6A02 Ny LA20A02 7%AV LA26A02 7%AV for MTQ Lab
LAO9A02 7%AV LA21A02 7%AV LA27A02 7%AV NA15A02
LA10AO02 7%AV LLA22A02 7%AV LA28A02 7%AV
LA11A02 7%AV LA29A02 7%AV 3 Bulk Specific
LA12A02 7%AV LA30A02 7%AV Gravity by MTQ
LA13A02 7%AV LA31A02 7%Av | before sending to
LA14A02 7%AV LA32A02 7%AV other Labs
LA33A02 7%AV LA07,15,38A02
1LA34A02 7%AV
LA35A02 7%AV Moisture
LA36A02 7%AV Susceptibility by
LA37A02 7%AV MTQ Lab
LA38A02 7%AV LA09-14A02
LA39A02 7%AV Total = 40 Lab
LA40A02 7%AV GCS + 1 Loose
Field Samples DA02A02 N DAO05A02 7%AV DAO1A02 3%AV
DAO3A02 Neux DA09A02 7%AV DAO6AO02 7%AV 6 - MTQ Lab
DAO4A02 N DAI15A02 7%AV DAO7A02 7%AV 8-LCL Lab
DA31A02 N DA16A02 7%AV DAOBAO2 7%AV 20 SRTC Lab
DA32A02 N DA17A02 7%AV DA10AO2 7%AV Total - 34 GCS
DA33A02 N DA18AOQ2 7%AV DA11A02 7%AV
DA29A02 7%AV DA12A02 7%AV 3 loose samples
DA30A02 7%AV DA13A02 7%AV for MTQ Lab
DA14A02 7%AV BAO05,06,34A02
DA19A02 7%AV
DA20A02 7%AV 3 Bulk Specific
DA21A02 7%AV Gravity by MTQ
DA22A02 7%AV Lab before
DA23A02 7%AV sending to other
DA24A02 7%AV Labs
DA25A02 7%AV DA06,16,22A02
DA26A02 7%AV
DA27A02 7%AV Total = 34 Field
DA28A02 7%AV GCS + 3 Loose
DA34A02 3%AV
Cores CA02A02 CAO03A02 CA01A02 8 - MTQ Lab
CA06AQ02 CA07A02 CA04A02 2 - MTQ (spare)
CAl11A02 CAl14A02 CA08-10A02 8§-LCLLab
CAl15A02 CA16A02 CA12-13A02 16 SRTC Lab
CA19A02 CA21A02 CA17-18A02 Total - 34 Cores
CA24A02 CA23A02 CA20A02 Maximum
CA28A02 CA31A02 CA22A02 Specific Gravity
CA33A02 CA32A02 CA26-27A02 and Extraction -
CAO5A02 spare CA29-30A02 MTQ
CA25A02 spare CA34A02 CA11,24A02
Total 12+6+10=28 84+8+8=24 204+20+16=56 28+24+56=108
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Table 15. Field Activities Pre, During, and Post Construction

“ Pre Construction ||

During and Post Construction

Project Subg./ Base/ AC AC AC AC AC Combined
ID Embank. | Subbase Binder Surface Surface Surface Cement Aggreg.
Layers Layers Layer Layer Layer Layer Material
0 months | 6 months 12
months
In-Situ 890900 96/09/20 | 96/09/23
Density 96/09/23 | 96/09/25
89A900 96/09/13 | 96/09/18
96/09/17 | 96/09/19
Shoulder 890900 97/05/13
Probe
89A900 97/05/13
Bulk and 890900 97/05/13 | 97/05/13 || 96/06/27 | 96/09/22 96/09/22 96/09/22
Moisture 96/09/24 96/09/24 96/09/24
Sampling 89A900 97/05/14 | 97/05/14 || 96/09/04 | 96/09/17 96/09/17 96/09/17
96/09/18 96/09/18 96/09/18
Rod&Level || 890900 96/09/06 | 96/09/23
Elevations* 96/09/12 | 96/09/25
89A900 96/09/06 | 96/09/18
96/09/12 | 96/09/19
Photos 890900 96/09/23 | 96/09/20
Taken 96/09/23
96/09/24
96/10/22
96/10/23
89A900 96/09/18
96/09/23
96/10/23
96/10/24
Video 890900 97/04/04
Recording
89A900 97/04/04
Site 890900 96/10/22
Markings 96/10/23
89A900 96/10/23
96/10/24
Profilo- 890900 97/04/04
meter
Testing 89A900 97/04/04
FWD 890900 97/05/28
Testing
89A900 97/05/29
MDS and 890900 97/05/28
Dipstick
Survey 89A900 97/05/28
97/05/29
Coring 890900 96/10/22 | 97/05/14 | 97/10/08
96/10/23 97/05/15
89A900 96/10/23 97/05/15 97/10/09
96/10/24

Notes- * Refer to Figures 11 and 12 for elevation measurement locations

Date format 1s 1n yy/mm/dd
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Table 16. SPS-9A Guidelines vs. Actual Monitoring Measurement Dates

Measurement Monitoring Monitoring Date as per the Actual Monitoring
Type Period Guidelines - Completion I"ote
After Construction Finished After Construc.ion
Construction 890900 (New) - 24 Sep 96
89A900 (Overlay) - 18 Sep 96
Deflection 1-3 Months* | 24 Oct 96-24 Dec 96 (890900) | 28 May 97 (890900)"
18 Oct 96-18 Dec 96 (89A900) | 29 May 97 (89A900)
Before
Profile < 2 Months 24 Nov 96 (890900) 04 Apr 97 (890900)°
18 Nov 96 (89A900) 04 Apr 97 (89A900)*
Before
Distress Survey | < 6 Months 24 Mar 97 (890900) 28 May 97 (890900)°
18 Mar 97 (89A900) 29 May 97 (89A900)°
Friction 3-12 Months | 24 Dec 96-24 Sep 97 (890900) -
18 Dec 96-18 Sep 97 (89A900)
Note. Date format 1s in dd mmm yy

* The LTPP Manual for FWD Testing, Version 2 0/February 1993, requires that FWD testing

for SPS-9A be performed 3 to 6 months after construction 1s completed

1 and 2 Laittle over five months delay
3 and 4 Little less than five months delay
5 and 6 Little over two months delay
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Table 17. Dates of Construction of Layers

Section ID and Layer
Thickness
(mm)

Embankment
Construction
yy/mm/dd

Gr. Subbase
Construction
yy/mm/dd

Gravel Base
Construction
yy/mm/dd

AC BINDER

Paving
yy/mm/dd

ACTOP
Paving
__yy/mm/dd

West Bound
New Construction

890903 2286 EMBANKMENT
300 GR. SUBBASE

376 GRAVEL BASE

64 AC BINDER

69 AC SURFACE

Feb - June 96

June 96

June 96

96/06/28

96/09/24

890902 0 EMBANKMENT
300 GR. SUBBASE

376 GRAVEL BASE

64 AC BINDER

69 AC SURFACE

Feb - June 96

June 96

June 96

96/06/27

96/09/24

890901 1981 EMBANKMENT
300 GR. SUBBASE

376 GRAVEL BASE

64 AC BINDER

69 AC SURFACE

Feb - June 96

June 96

June 96

96/06/26

96/09/20

East Bound
Overlay Construction

89A903 EXISTING
0 EMBANKMENT

0 GR. SUBBASE

409 GRAVEL BASE

64 AC BINDER

69 AC SURFACE

Aug 96

96/09/05

96/09/18

89A902 EXISTING
1453 EMBANKMENT

300 GR. SUBBASE

376 GRAVEL BASE

64 AC BINDER

69 AC SURFACE

Aug 96

Aug 96

Aug 96

96/09/04

96/09/18

89A901 EXISTING
0 EMBANKMENT

0 GR. SUBBASE

373 GRAVEL BASE

64 AC BINDER

69 AC SURFACE

Aug 96

96/09/03

96/09/17
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Table 18. Paving Dates, Times, Locations, Thickness, Temperature and Weather

Conditions
Date Time Section AC Thick #Laydown Air Weather
dd mmm vy 1D Layer (mm) Temps. °C Temp °C
26 Jun 96 890901 | Binder 64 6/128-143* 18
27 Jun 96 890902 | Binder 64 5/134-140 18
28 Jun 96 890903 | Binder 64 5/133-138 18
03 Sep 96 89A901 | Binder 64 10/137-142 13.9
04 Sep 96 89A902 | Binder 64 5/138-142 12.8
05 Sep 96 89A903 | Binder 64 5/138-142 12.8
17 Sep 96 89A901 | Surface | 69 20
18 Sep 96 1145-1310 | 89A902 | Surface | 69 5/139-150 20 Sunny
18 Sep 96 1605-1745 | 89A903 | Surface | 69 6/128-138 21.1
20 Sep 96 1435-1655 | 890901 | Surface | 69 6/136-141 13 Partly
Cloudy
24 Sep 96 1020-1145 | 890902 | Surface | 69 6/145-152 12 Cloudy
24 Sep 96 1615-1710 | 890903 | Surface | 69 5/132-139 12 Sunny

* Number of times laydown temperature was measured while paving and the range of temperatures (min-max)
Refer to Figure 10 for more details on the paving of the surface layer
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Table 19. SPS-9A Nuclear Gauge In Situ Densities

Section ID

Offset
m)

Densi
g
(Station 30)*

Densn?'

(Station 76)*

Densi?'

(Station 122)*

West Bound
New Construction

890903 2286 EMBANKMENT
300 GR. SUBBASE

376 GRAVEL BASE

64 AC BINDER

69 AC SURFACE

2335
2290

2400
2321

2382
2335

890902 0 EMBANKMENT
300 GR. SUBBASE

376 GRAVEL BASE

64 AC BINDER

69 AC SURFACE

15
15

2365 (station 34)
2301 (station 34)

2403
2337

2318
2309

890901 1981 EMBANKMENT
300 GR. SUBBASE

376 GRAVEL BASE

64 AC BINDER

69 AC SURFACE

15
15

2496 (station 50)
2215

2390 (station 96)
2230

2442 (station 142)
2262

East Bound
Overlay Construction

89A903 EXISTING
0 EMBANKMENT

0 GR. SUBBASE

409 GRAVEL BASE

64 AC BINDER

69 AC SURFACE

——
W L

2327
2251

2350
2235

2324
2186

89A902 EXISTING
1453 EMBANKMENT

300 GR SUBBASE

376 GRAVEL BASE

64 AC BINDER

69 AC SURFACE

15
15

2371
2218

2322
2224

2390
2274

894901 EXISTING
0 EMBANKMENT

0 GR SUBBASE

373 GRAVEL BASE

64 AC BINDER

69 AC SURFACE

——
W

2295
2314

2328
2306

2375
2292

Notes * Stations at which densities were measured are 30, 76, 122 unless otherwise stated

Densities were measured 1n the Back Scatter Method

Troxler Thin Layer Density Gauge 4640B was used for the Surface and Binder layers
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Table 20 Core Thickness from the Field Material Sampling and Testing Forms

Before Section Stations 0- After Section Stations S+ Design
SectionID || Stationm | Offsetms | Core # ] Thickness Stationm | Offsetm | Core # | Thic) Thic)
Interval A 0 months (+20) mm
890903 0-58.5 i1 CA01A03 125 5+140 06 CA05A03 145 133
0-57.0 0.6 CA02A03 130 5+15.5 1.1 CA06A03 140 (113-153)
0-555 1.1 CA03A03 130 5+170 06 CA07A03 140
0-540 0.6 CA04A03 135 5+18.5 11 CA08A03 135
890902 0465 1.1 CA01A02 145 5+135 11 CA05A02 135 133
0-450 0.6 CA02A02 140 5+150 06 CAQ06A02 138 (113-153)
0-43 § 1.1 CAQ3A02 150 5+16 5 1.1 CA07A02 135
0420 06 CA04A02 150 5+180 06 CA(08A02 140
0-480 24 CA09A02 155+ 5+120 24 CA22A02 132
0-46 5 24 CAl10A02 155+ 5+13 5 24 CA23A02 130
0450 24 CAl11A02 155+ 5+150 24 CA24A02 132
0-43 5 2.4 CAI12A02 155% 5+16 5 24 CA25A02 135
0-42.0 2.4 CAl13A02 150 5+180 24 CA26A02 137
0-40.5 24 CAl4A02 150 5+195 24 CA27A02 138
0-390 2.4 CA15A02 150 54210 24 CA28A02 135
0-37.5 24 CA16A02 145 54225 24 CA29A02 135
0-360 24 CA17A02 150 54240 24 CA30A02 133
0-345 24 CA18A02 145 54255 24 CA31A02 132
0-330 24 CA19A02 145 5+270 24 CA32A02 13¢
0-315 24 CA20A02 145 54285 24 CA33A02 130
0-300 24 CA21A02 145 5+300 24 CA34A02 133
890901 0-46 S 1.1 CA01A01 140 5+140 06 CAO05A01 140 133
0-450 0.6 CA02A01 134 5+155 11 CAO6A01 137 (113-153)
0435 L1 CAO3A0! 140 5+170 06 CAO07A01 140
0-420 06 CA04A01 140 5+18 5§ 11 CAO8AO01 140
Interval B 6 months
890903 0-505 11 CA01B03 140 54215 06 CA05B03 140 133
0490 06 CA02B03 140 54230 11 CA06B03 145 (113-153)
0475 11 CA03B03 130 5+24 5 06 CA07B03 140
0-46 0 06 CA04B03 140 5+26 0 11 CA08B03 145
890902 0-50 5 11 CA01B02 140 5+215 06 CA05B02 135 133
0490 06 CA02B02 145 54230 11 CA06B02 135 (113-153)
0-47 5 11 CA03B02 145 5424’5 06 CA07B02 130
0-46 0 06 CA04B02 140 5+26 0 11 CA08B02 130
890901 0-505 i1 CA01BO1 130 5+215 06 CA05BO01 135 133
0-49 0 06 CA02B01 135 54230 11 CA06B01 145 (113-153)
0-47 5 11 CAO03BO1 135 5+245 06 CA07BO1 140
0-46 0 06 CA04B01 135 5+26 0 11 CA08B01 145
Interval C 12  months
890903 0425 11 CA01CO03 130 5+295 06 CA05C03 135 133
0-410 06 CA02C03 135 5+310 i CA06C03 130 (113-153)
0-395 11 CA03C03 135 54325 06 CAQ07CO03 130
0-380 06 CA04CO03 130 5+340 11 CAO08CO3 130
890902 0425 11 CA01C02 150 54295 06 CA05C02 130 133
0410 06 CA02C02 145 5+310 11 CA06C02 135 (113-153)
0-395 11 CA03C02 145 5+325 06 CA07C02 130
0-380 06 CA04C02 145 5+340 11 CA08C02 130
890901 0-42 5 11 CA01CO01 135 54295 06 CA05CO01 145 133
0410 06 CA02C01 130 54310 11 CA06CO1 140 (113-153)
0-39S 11 CA03C01 130 5+328 06 CA07CO1 150
0-380 06 CA04C01 130 54340 11 CA08CO1 140
Notes * Cores are outside the ailowable range of + 10 mm of the binder layer and + 10 mm of the surface layer design thuckness
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Table 20(Cont.). Core Thickness from the Field Material Sampling and Testing Forms

Before Section Stations 0- After Section Stations S+ Design
SectionID || Stationm | Offsetm | Core # [ Thickness Stationm | Offsetm ]| Core # | Thickness Thickness
Interval A 0 months (+20) mm
89A903 0-58 5 11 CAO01A03 135 5+140 06 CAO05A03 115 133
0-570 0.6 CA02A03 140 5+15.5 11 CA06A03 110* (113-153)
0-555 11 CA03A03 137 5+170 06 CA07A03 110*
0-540 06 CA04A03 140 5+18 5 11 CAO08A03 110*
89A902 0-58 5 1.1 CA01A02 120 5+135 11 CA05A02 122 133
0-570 06 CA02A02 130 5+150 06 CA06A02 125 (113-153)
0-555 11 CA03A02 120 5+16 5 11 CA07A02 121
0-540 06 CA04A02 125 5+180 06 CA08A02 125
0-60 0 24 CA09A02 125 5+120 24 CA22A02 123
0-58 5 24 CAl0A02 120 5+13 S 24 CA23A02 124
0-570 24 CAl11A02 117 5+150 24 CA24A02 125
0-55.5 24 CA12A02 118 5+16 5 24 CA25A02 122
0-540 24 CAl13A02 115 5+180 24 CA26A02 124
0-525 24 CAl14A02 120 5+19 5 24 CA27A02 125
0-510 2.4 CA15A02 117 5+210 24 CA28A02 125
0-49 5 24 CA16A02 120 5+225 24 CA29A02 126
0-48 0 24 CA17A02 115 5+240 24 CA30A02 125
0465 24 CAI18A02 113 5+255 24 CA31A02 128
0-450 24 CAl19A02 115 54270 24 CA32A02 125
043 5 24 CA20A02 117 5+285 24 CA33A02 130
0-42 0 24 CA21A02 117 54300 24 CA34A02 127
89A901 0-58 5 11 CAO01A01 125 5+140 06 CA05A01 150 133
0-570 06 CA02A01 128 5+15 S 11 CA06A01 149 (113-153)
0-555 11 CA03A01 130 5+170 06 CA07A01 150
0-540 06 CA04A01 125 5+18 5 11 CAO8AO01 142
Interval B 6 months
89A903 0-505 11 CA01B03 135 5+215 06 CA05B03 115 133
0-490 06 CA02B03 140 5+230 11 CA06B03 135 (113-153)
0475 11 CA03B03 140 5+245 06 CA07B03 120
046 0 06 CA04B03 140 5+26 0 11 CA08B03 130
89A902 0-50 5 11 CA01B02 120 5+215 06 CAO05B02 125 133
0-490 06 CA02B02 125 54230 11 CA06B02 130 (113-153)
0-475 11 CA03B02 110* 5+24 5 06 CA07B02 130
0-46 0 06 CA04B02 120 5+26 0 11 CA08B02 140
89A901 0-505 il CA01BO1 115 5+215 06 CAO05B01 135 133
0490 06 CA02B01 110* 5+23 0 11 CA06B01 140 (113-153)
0475 11 CAO03BO1 115 5+24 5 6 CAQ07B01 130
0-46 0 06 CA04B01 120 5+26 0 11 CAO8BO1 140
Interval C 12 months
89A903 0-425 11 CA01C03 135 5+29 S 06 CA05C03 120 133
0410 06 CA02C03 140 54310 11 CA06C03 120 (113-153)
0-39 § 11 CA03C03 135 5+325 06 CA07C03 125
0-380 06 CA04C03 140 5+340 11 CA08C03 120
89A902 0-42 5 11 CA01C02 120 5+29 5 06 CA05C02 130 133
0-410 06 CA02C02 130 54310 11 CA06C02 140 (113-153)
0-395 11 CA03C02 125 54325 06 CA07C02 130
0-380 06 CA04C02 135 5+34 0 11 CA08C02 145
89A901 0425 11 CA01CO0! 130 5+29 5 06 CA05CO1 140 133
0410 06 CA02C01 135 5+310 11 CA06CO1 140 (113-153)
0-395 11 CA03C01 135 5+325 06 CA07C01 140
0-380 06 CA04C01 130 5+340 11 CA08CO01 130
Notes * Cores are outside the allowable range of + 10 mm of the binder layer and + 10 mm ot the surface layer design thickness
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Table 21. Layer Thickness from Rod and Level Elevations

| 890903 | 890902 | 890901 | 89A903 [ 89A902 | 89A901 |
Exper. Offset SThick Const. 69mm Const, 69mm Const. 69mm Const. 69mm Const. 69mm Counst 69mm
Station | meters Locat. Station SURF Station SURF Station SURF Station SURF Station SURF Station SURF
0 0 EOP 25937 76 25602 68 24312 66 24843 72 25178 sa*ll 25778 6|
092 OWP 75 71 2 77 31" 74
1383 MID 71 67 71 78 90* 78
275 WP 71 72 71 72 78 77
3 66 CL 64 68 65 75 57* 88
152 0 EOP 25922 §2* 25587 664 24797 57* 24358 74 25193 641l 25793 71
092 OWP 76 73 55¢ 39* 3 n”
1383 MID 79 71 57* 79 76 82
275 WP 82* 75 59 72 72 82+
3 66 CL 73 65 57% 71 75 79
304 0 EOP 25907 75 25572 T3] 24782 66 24873 75 25208 TS| 25008 85*
092 OWP 76 71 71 73 65 86*
183 MID 74 73 70 71 69 81*
275 WP 78 69 72 68 76 75
3 66 CL 67 63 75 66 66 65
456 0 EOP 25891 78 25556 70l 24766 53* 24889 66 25224 61| 25824 82*
092 OWP 76 72 63 60 68 80*
183 MID 73 75 66 64 T2 79
275 WP 73 75 2 68 66 71
366 CL 73 69 73 70 120* 62
60 8 0 EQP 25876 78 25541 74 24751 T2 24904 80* 25239 71 25839 77
092 OWP 74 74 76 75 66 83¢
183 MID 70 71 81* 71 70 73
275 TWP 66 30* 30* 63 69 &7
366 CL 68 69 88* 69 62 60
760 0 EOP 25861 66 25526 75 24736 30* 24919 86* 25254 54¢ 25854 71
092 OWP 76 80* 87 82* 59 76
183 MID 70 72 38* 81* 57* 70
275 WP 68 72 31+ 76 50* 66
366 CL 67 62 96* 76 46* 73
912 0 EOP 25846 77 25511 67 24721 85* 24934 76 25269 60 P 54*
092 OWP 70 67 87 71 71 T2
183 MID 65 63 90* 69 68 70
275 WP 65 59 85* 50* 62 70
366 CL 60 57* 99* 72 64 65
106 4 0 EOP 25831 70 25496 68 24706 77 24949 70 25284 67 25884 70
092 OWP 69 66 83* 77 2] 74
1383 MID 68 65 89* 68 72 74
275 WP 63 66 82* 87+ 69 75
366 CL 70 66 g2¢ 69 68 72
121 6 0 EOP 25815 69 25430 70 24690 76 24965 65 25300 73 25600 70
092 OWP 71 69 74 63 78 76
1383 MID 64 67 76 67 83* 71
275 TWP 58% 65 76 62 68 74
366 CL 56 66 36% 61 69 78
136 8 0 EOP 25800 79 25465 70 24675 61 24980 70 25315 65 25018 62
092 OWP 75 75 71 66 76 66
183 MID 66 69 74 62 77 65
275 WP 62 62 59 60 73 65
366 CL 54+ 68 79 73 73 67
1520 0 EOP 25785 58% 25450 76 24660 69 24995 S1* 25330 77 27930 66
092 OWP 77 71 75 61 85 T2
183 MID 75 69 77 62 81* 71
275 WP 69 65 75 59 85* 65
366 CL 58% 55% 78 63 78 59
Averag. AVG 70 69 75 70 71 72
Minm. MIN 54 55 33 50 46 54
Maxim MAX 82 80 99 89 120 88
St Dev DEV 66 50 105 80 111 72

* Note Outside specification thickness (SThick) limits of design thickness +/- 10 mm.
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Table 22. Summary of Surface Layer Average Thickness from Rod and Level Survey and
Cores
Surf DifL. Int. A Int. A Diff. Int. B Int. B Diff. Int.C Int. C Dift.
Section ID Elev. from Cores Cores from Cores Cores from Cores Cores from
Thick | Design Total Surf. Design Total Surf. Design Total Surf. Design
(69mm) | (69mm) || Thick. | Thick. | (69mm) || Thick | Thick [ (69mm) | Thick. | Thick. | (69mm)
West Bound
New
Construction
890903 70 +1 135 78 +9 140 76 +7 132 69 0
(average
890901&02) (141) (138) (138)
890902 69 0 141 76 +7 138 72 +3 139 75 +6
(average
890901&03) (137 (139) (135)
890901 75 +6 139 77 +8 138 78 +9 138 74 +5
(average
890902&03) (140) (139) (135)
East Bound
Overlay
Construction
89A903 70 +1 125 62 7 132%* 66 -3 129 69 0
(average
89A901&02) (125) (125) (133)
89A902 71 +2 122* 75 +6 125 73 +4 132 78 +9
(average
89A901&03) (131) (129) (132)
89A901 72 +3 137* 71 +2 126 64 -5 135 73 +4
(average
89A902&03) (122) (128) (131)

Thickness 1s 1n muihimeters
The SPS-9A construction guidelines require consistency in layer thickness for each site. The elevations of
the surface layer should not deviate more than 10 mm from design Also 1n the construction guidelines 1t
1s stated that "the as-compacted thickness of the asphalt concrete layer (surface plus binder course) in any

test section shall be constructed to within + 6 mm of the average value of the other test sections 1n the

project"”

* Indicates an asphalt concrete compacted thickness (surface plus binder course) that exceed the

allowable himut of + 6 mm of the average value of the other test sections in the same project

37




Table 23. Bulk HMA Mix Samples Temperature and Heating Times

Section Day & Temperature Oven Set Hours in Temperature
ID Date Upon Arrival | Temperature Oven at the Time of
Sampled at the Lab °C °C (In - Out) Compaction
dd mmm yy Total Time
East Bound
Overlay Construction
89A901 | 17 Sep 96 86 160 (2215-0030) 130
2hrs&15min
89A902 | 18 Sep 96 80 135 (1800-2300) 135
5hrs&00min
89A903 | 18 Sep 96 100 135 (2100-0000) 130
3hrs&00min
West Bound
New Construction
890901 20 Sep 96 88 140 (1915-2300) 130
3hrs&45min
890902 | 24 Sep 96 111 150 (1445-1815) 135
3hrs&30min
890903 | 24 Sep 96 - 140 (1930-2315) 130

3hrs&45min

38




Table 24. IRI Values from the Profilometer Survey After Construction

Section Date Surveyed Left Wheel Right Wheel | Average IRI of
ID dd mmm yy Path IRI of § Path IRI of 5 5 Runs
Runs (m/km) Runs (m/km) (m/km)
West Bound
New
Construction
890903 04 Apr 97 1.285 1.279 1.282
890902 04 Apr 97 1015 1.415 1.216
890901 04 Apr 97 1247 1.452 1.349
East Bound
Overlay
Construction
89A903 04 Apr 97 1559 2003 1.781
89A902 04 Apr 97 1328 1 884 1 606
89A901 04 Apr 97 1715 1.978 1847

Plots of Profilometer Elevations, Left Wheel Path and Right Wheel Path, are presented 1n Figures 15-20.
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Table 25. Rut Depth from the Dipstick Survey After Construction

Section Date Surveyed LWP RWP Average Ru
ID dd mmmyy | Avg Rut Depth | Avg Rut Depth Depth
(mm) (mm) (mm)
West Bound
New
Construction
890903 28 May 97 0.9 mm 1.8 mm 1.4 mm
890902 28 May 97 1.5 mm 2.4 mm 2.0 mm
890901 28 May 97 2.2 mm 3.0 mm 2.6 mm
East Bound
Overlay
Construction
89A903 28 May 97 1 0 mm 2.3 mm 1 7 mm
89A902 29 May 97 2 8 mm 3 7 mm 33 mm
89A901 29 May 97 1 8 mm 1 4 mm 1 6 mm

Rut Depth Plots, Left Wheel Path (LWP) and Right Wheel Path (RWP), are presented 1n Figures 21-23.
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TPP FHWA—LTPP SPS 9A JONQUIERE, QE DESIGN SCHEMATIC
o VALIDATION OF SHRP ASPHALT SPECIFICATIONS AND
" -_— MIX DESIGN AND INNOVATIONS IN ASPHALT PAVEMENTS
DIRECTION OF TRAFFIC NR 170 WB
26+920 25+650 24+860
26+015 SUPERPAVE ALTERNATIVE ~ 25+710 SUPERPAVE MIX 25+375 STANDARD MIX 244560
WITH PG 52-34 WITH PG 52-40 WTH PG 5234 ———of
25;»937 25T7as 25+602 25]»450 24Ta1z 24»Ieeo
1 | | | 1 | ]
366 TRIALS TRIALS TRIALS
"————‘—————"—‘————“"—"———“ T T -/ 1T —
MONITORING MONITORING MONITORING
3 fﬁ SAMPLING 890903 | SAMPUNG SAMPLING 890902 | sampunc SAMPLING 890901 | SAMPLING
0+00 0+152 0+00 04152 0+00 04152
|
» 05~{—78 152 75—160- 48 152 75 —{515-}o— 48 152 100—=
N
BT o
:J-oA:Yi:z DESCRIPTION CODE 01mucxmzss CODE ozmlcxuess CODE pr—
1 | ss SUBGRADE SOILS — CLAY 51 - 65 - 53 -
2 | ems CR GRAVEL FROST BLANKET 23 1981 - - 23 2286
3| s8 CR GRAVEL SUBBASE 23 300 23 300 23 300
4 | o8 CR GRAVEL BASE COURSE 23 376 23 378 23 376
s | AC AC BINDER COURSE o1 64 o1 64 o1 64
6 AC AC SURFACE COURSE o1 69 (] 69 o1 69
FIGURE 2 LAYOUT OF SPS—9A NEW CONSTRUCTION TEST SECTIONS,
PROJECT 890900, NR170 WB, JONQUIERE QUEBEC
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FHWA—-LTPP SPS 9A JONQUIERE, QE DESIGN SCHEMATIC
VALIDATION OF SHRP ASPHALT SPECIFICATIONS AND
MIX DESIGN AND INNOVATIONS IN ASPHALT PAVEMENTS
DIRECTION OF TRAFFIC NR 170 EB
244560 25+100 25+700
244780 SUPERPAVE ALTERNATVE  25+070 SUPERPAVE MIX 25+405 STANDARD MIX 264005  26+920
WTH PG 52-34 WTH PG 52-40 WTH PG 52-34
247343 247995 25+178 staso 25+778 251930
} I l l I I |
366 TRIALS TRIALS TRIALS
e e
MONITORING MONITORING MONITORING
SFG SAMPLING 89A903 SAMPLING SAMPLING 89A902 SAMPLING SAMPLING 89A301 SAMPLING
0+00 0+152 0+00 0+152 0+00 0+152
I |
PN
u 220 63 152 75—=130~{+—78 152 75—=295 [~——78 152 75 915
CONTRACT CONTRACT —{
BEGINS ENDS
AT Es DESCRIPTION o 02 03
No | TYPE CODE |THICKNESS| CODE |THICKNESS| CODE | THICKNESS
1 | ss SUBGRADE SOILS — SILTY CLAY 53 -~ 53 - 53 --
2 | ems CR GRAVEL - -- 23 2315 23 13851
3 SB SAND SUBBASE 24 701 24 749 24 498
4 | oB SOIL AGG MIXTURE BASE 25 201 25 23 25 20
5 | Aac EXISTING PAVEMENT o 201 o1 206 ] 150
6 | EMB CR GRAVEL - - 23 1453 - -—
7 | s8 CR GRAVEL SUBBASE -— -- 23 300 - -
8 | o8 CR GRAVEL BASE 23 373 23 376 23 409
9 | ac AC BINDER COURSE ot 54 o1 64 o1 64
10 AC AC SURFACE COURSE o1 &9 [} 69 [o)] 69
FIGURE 3 LAYQOUT OF SPS—9A OVERLAY TEST SECTIONS,
PROJECT 89A900, NR170 EB, JONQUIERE QUEBEC
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FHWA—-LTPP SPS 9A JONQUIERE QE DESIGN SCHEMATIC

VALIDATION OF SHRP ASPHALT SPECIFICATIONS AND
MIX DESIGN AND INNOVATIONS IN ASPHALT PAVEMENTS

SAMPLING PRIOR TO AND DURING CONSTRUCTION

DIRECTION OF TRAFFIC

244860 24+812 NR 170 W8 244660 244560
IN| S
890901
366 12" DIA CORE CAMPLE
B%)l CAS0AD1
l —P °
-48 o 30 76 122 152 167 54 SHOULDER 252
FIELD TESTING PRIOR TO SURFACE PAVING so140t Q) SHOULDER PROBE TO 6m
BINDER COURSE 890901
NUCLEAR DENSITY TESTING
1 5-[— T04A01 T05A01 TO6AD1
BCO1A01 BUO1AC1
SAMPLING AND TESTING DURING AND POST SURFACE PAVING ASPHALT OAGGREGATE

| POST-CONSTRUCTION CORING AT TIMES

POST--CONSTRUCTION CORING AT MMES

PRIOR T FACE PAVIN

BULK SAMPLE LOCATIONS BO1AO1
FOR SUBGRADE— BSO1A01

FOR GRAN BASE~ BGOIAO1
GRAN SUBBASE- BG02A01

(X SHOULDER AUGER PROBE TO 6m
S01A01
DURING PAVING
BULK PAVER SAMPLES
SURFACE COURSE—BAO1AQ!~BAO6AO]
4 NUCLEAR DENSITY TESTS

BINDER— TO4A01-TO6AO1
SURFACE~ TO7A01-TQ9A01

ASPHALT CEMENT PLANT SAMPLE
8CO1A01

COMBINED AGGREGATE PLANT
SAMPLE BUDIADY

152mm CORE SPECIMEN
O CAO1AO1-CADBAO1
CAQ1B01-CAQ8801
CAD1CO1-CADBCO1
CA01D01-CAQBDO1

I 2T el cTolgl el Tal el el ol el 1‘ CADIFOI-CROBFOY
"’ml ol slizlialaelisl BULK NMAC PAVER SAMPLES N Y O O B
| A T T (O [] eota01 - sosaor [ T O O |
N O O O I + + + N T N O B B =l [
l L L L1l T07A01 T08A01 109401 Ll L | / - 7 | ——
] -48 -36 —24 -2 0 152 164 180 196 n2 | 3PS 9 ROAD
—a2 ~30 8 172 188 204 252 890901 TEST
Jrko o bt
05 QUEBEC DESIGN
__L'_ CO1 c03 cos ) coa WITH PG 52-34
C02 C04 C05 co7
os-’—-1sl—--—i1s'—- ' ' -|15|—--—|usio- QE MTQ SPS—9A
42 164 NR170 WB, JONQUIERE GE

FIGURE 4 MATERIKES SAMPLING AND TESTING PLAN SPS—9A‘7ZSECTION 890901
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FHWA—-LTPP SPS 9A JONQUIERE QE DESIGN SCHEMATIC

VALIDATION OF SHRP ASPHALT SPECIFICATIONS AND
MIX DESIGN AND INNOVATIONS IN ASPHALT PAVEMENTS

SAMPLING PRIOR TO AND DURING CONSTRUCTION

DIRECTION OF TRAFFIC

25+450

254375

25+650
BINDER_COURSE
DURING CONSTRUCTION
BULK HMAC PAVER SAMPLES 12" DIA CORE. SAMPLE
368 B01A02 " '° "CA50A02
| _[’ °
e 122 152 167 35 SHOULDER 227
FIELD TESTING PRIOR TO SURFACE PAVING SHOULDER PROBE TO 6m
BINDER COURSE
NUCLEAR DENSITY TESTING
'S
2 15T 06402
BUO1AG2
AGGREGATE

SAMPLING AND TESTING DURING AND POST SURFACE PAVING O

POST—CONSTRUCTION CORING AT TIMES

POST—-CONSTRUCTION CORING AT TIMES

Ul

l=|0|6||2|18|24‘48|

th
A T T A O

e
N

DURING CONSTRUCTION
BULK HMAC PAVER SAMPLES

[[] eo1a02 - s34s02

co® Ci0 Cn

-48 -36 ~24 -12
—-42 -30 -18

€02 Co4

C12 Ci13 Ci4 Ci5 Ci6 Ci7 Ci8 C19 C20 C2i

OOOOOO'—OO

05_:1__4)15 |———(L|5|—— ,

_IT___CQ_.O co3 O l

172 188 204 227

€25 C26 €27 C28 C29 C30 C»M C32 (33 C34

0O 0O 0O 0 0 0 0 O
R
co7 O

€08

BULK SAMPLE LOCATIONS B01A02
FOR SUBGRADE- BS01A02

GRAN BASE~ BGO1A02
GRANULAR SUBBASE BG02A02

SHOULDER AUGER PROBE TO ém
S01A02

BULK PAVER SAMPLES
BINDER COURSE—BAS0A02

SURFACE COURSE—BAO1A02-BA34A02
+ NUCLEAR DENSITY TESTS

BINDER- TO4A02-T06A02
SURFACE- TO7A02-T09A02

ASPHALT CEMENT PLANT SAMPLE
BCO1A02

COMBINED AGGREGATE PLANT
SAMPLE BUO1A02

152mm CORE SPECIMEN
O £a01A02-CA34A02
CAO1B02-CADBEO02
CAD1C02-CA0BCO2
CAD1D02-CA08D02
CAG1EO2-CDOBED?
CAO1F02-CAOBFO2

[~ ] = __J
__J —J

SPS 9
ROAD
890902 TEST

SUPERPAVE
WITH
PG 52-40

osJ—-15|—-i15|-
8

+12

/F —-|15|-—-—|15|—

48 46545 _4357 % 4057 _375 +35 +165*! P —
FIGURE 5 MATERIALS SAMPLING AND TESTING PLAN SPS—-9A SECTION 890902 [wsow Creper Sy

B 1195*? L228%2* i255%

QE MTQ SPS-9A
NR 170 wB, JONQUIERE QE
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FHWA—-LTPP SPS 9A JONQUIERE QE DESIGN SCHEMATIC
VALIDATION OF SHRP ASPHALT SPECIFICATIONS AND
MIX DESIGN AND INNOVATIONS IN ASPHALT PAVEMENTS
SAMPLING PRIOR TO AND DURING CONSTRUCTION DIRECTION OF TRAFFIC
26+015 254937 NR 170 w8 25+785 25+710
T PRIOR_Ti RF A PAVIN
BINDER CQURSE BULK SAMPLE LOCATIONS B01A03
890903 FOR SUBGRADE- BSO1A03
SRANULAR 50 Bai(gsmescoms
12" DIA CORE SAMPLE GRANULAR SUB
366
B‘"AO/ CAS0A03 &) SHOULDER AUGER PROBE TO 6m
501A03
l _[1 5
! BULK PAVER S
-78 o 3 76 122 152 167 30 SHOULDER 227 SURFACE COURSE - B AD1AO3I-BAOBAD
s01403(Q) SHOULDER PROBE TO &m
o NUCLEAR DENSITY TESTS
+— BINDER- TO4A03-TOBA03
BINDER_COURSE 890903 SURFACE- TO7A03-TOSAO3
ASPHALT CEMENT PLANT SAMPLE
I | BCO1A03
NUCLEAR DENSITY TESTING
| 1 ST T04A03 T05A03 TOGAO3
| BCOIAO3 O CaoADS-CAOBAGS
SAMPLING AND TESTING DURING AND POST SURFACE PAWNG = ASFHALT 03~ Chosa0s
POST-CONSTRUCTION CORING AT TIMES POST—CONSTRUCTION CORING AT TIMES CADIDO3-CA0BDO3
+— CADIE03—CDOBEO3
SURFACE C URSEI alelclTolelel 890903 Tal gl cl ol el¢ld CADIFO3-CAO8BFO3
| | ' | | | | DURING CONSTRUCTION | | l I I I |
mtm =e 0l szl ol BULK HMAC PAVER SAMPLES
L T O I I [] sota0s - sossos 1 T T R B
IR R A I S o I AR AN A = =
A
L1 1t o : I I S T G —
-60 —44 -28 -12 0 152 164 180 196 212 ROAD
-78 -52 ~36 -20 172 188 204 227 890903 TEST
AMP! RING A VAL "A" AMP ING AT INTERVAL “"A"
os s s - = s f s - SUPERPAVE GRADATION
——l——g‘ COJ 85 O WITH PG 52-34
0 cos
: — 9, S — | & 19 ALTERNATIVE
— Ti -
ool i~ T L Ak w1 O SRSt e
60 172 ROMDAL WAR 23/% mumvs-u AI‘ESY SECTIONS ONLY
FIGURE 6 MATERIALS SAMPLING AND TESTING PLAN SPS-9A SECTION 890903 (fomm ety ord
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FHWA—LTPP SPS 9A JONQUIERE QE DESIGN SCHEMATIC

VALIDATION OF SHRP ASPHALT SPECIFICATIONS AND
MIX DESIGN AND INNOVATIONS IN ASPHALT PAVEMENTS

SAMPLING PRIOR TO AND

DURING CONSTRUCTION

GIRECTION OF TRAFFIC
—_—

254700 25+778 NR 170 £EB 25+930 26+ 005
NG PAVEMEN
PRIOR_TO PAVING
89A901 BULK SAMPLE LOCATIONS BO1AO1
FOR GRAN BASE— BGOI1AO!
366 501401 12" DIA CORE SAMPLE
@/_ CASOAD! X SHOULDER AUGER PROBE TO 6m
S01A01
| Ts DURING PAVING
-78 o 30 76 122 152 167 50 SHOULDER 227 BULK PAVER SAMPLES
s01A01 ) SHOULDER PROBE T0 6m SURFACE COURSE—BAQ1AQ1—BAOBAOY
+ e g e
T INDER— TO4A01—TOBAO!
BINDER COURSE. 89A901 SURFACE- T07A01-TO9A01
ASPHALT CEMENT PLANT SAMPLE
BCO1AOH
N NUCLEAR DENSITY TESTING COMBINED AGGREGATE PLANT
3 + 4 4 SAMPLE BUQ1AD1
T04A01 TO5A01 T06A01
BCO1AO! BUO1AO! O B O aaEN
OASPHALT OAGGREGATE CAO1BO1-CAOBBOI
CAO1CO1-CAQBCO!
POST—CONSTRUCTION CORING AT TIMES POST-CONSTRUCTION CORING AT TIMES CADIDO!-CATBDO!
— CAO1EQ1-CDOBEO1
|A'BIC|DIEIF| 9A901 TA'B'C'D'E'FI i CAO1F01—-CAOSFO1
| | | ’ | | | DURING CONSTRUCTION | | | I | | |
t=lolel12l18121248 BULK HMAC PAVER SAMPLES
month
| T 101011 1 | [ eotaor - sosaor N T T I B
| [ R O T "'t‘r*;+ N T T O I = (=3
A0t
N N O N I B e e N T Y SO e I
| -60 —44 -28 -2 o 152 164 180 196 212 ROAD
-78 -52 -36 -20 172 188 204 227 89A901 TEST
. EXAMPLE CORING AT INTERVAL "A"
ok A p ek
05 o o QUEBEC DESIGN
__|_‘_ o1 o3 o % o co8 WITH PG 52-34
02 04 cb5 07
osJ-15|—--|15|— ' /F ' —115]—-—-115'— QE MTQ SPS-9A
o -52 164 g NR 170 EB, JONQUIERE QE
FIGURE 7 MATERIALS SAMPLING AND TESTING PLAN SPS~9A SECTION 89A901 [====] =mmaas
—OAA—
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FHWA-LTPP SPS 9A JONQUIERE QE DESIGN SCHEMATIC

VALIDATION OF SHRP ASPHALT SPECIFICATIONS AND
MIX DESIGN AND INNOVATIONS IN ASPHALT PAVEMENTS

SAMPLING PRIOR TO AND DURING CONSTRUCTION

DIRECTION OF TRAFRIC
NR 170 EB

25+100 25+178 25+330 254405,
v : 89A902 1
DURING CONSTRUCTION
366 BULK HMAC PAVER SAMPLES
BO1AD 12" DIA CORE SAMPLE
[ ssoa02 @/2/ CASOAO2
[ s
-78 30 76 122 152 167 50 SHOULDER 227
s01402(%) SHOULDER PROBE TO 6m
IN R 89A902
| NUCLEAR DENSITY TESTING
+ -+ +
| 15 T04A02 T05A02 TO6A02
| BCO1AD2 BUOTAO2
ASPHALT O AGGREGATE
POST—CONSTRUCTION CORING AT TIMES POST-CONSTRUCTION CORING AT TIMES
| | | | | | | DURING CONSTRUCTION | | | | l | l
t = [¢] 6 112118124148 BULK HMAC PAVER SAMPLES
month
| I [ eotaoz - e34sc2 I I A |
| N T R |
107402 T08A02 09A02
I R T S T I Y T T |
I -60 —44 -28 -12 152 164 180 196 212 |
-78 -52 -36 ~20 172 188 204 227
CO9 €10 CH Ci2 C13 C14 CI15 CI6 C17 €18 C19 €20 €21 C22 C23 C24 C25 C26 c27 C28 C29 C30 C31 C32 €33 C34
O O 0O OO0 O 0O OO0 0O 0O © O O O O © O O O O 0O O ©
05 15 |—-——Ci)|5|- 1 —CI)'S |———(|>15}-— XAMPLE CORING AT
g B s EXAUPLE CORNG
__L'__C_‘_O o3 O €05 co?
o2 04 I o6
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FIGURE 8 MATERIALS SAMPLING AND TESTING PLAN SPS—9A SECTION 89A902

BULK SAMPLE LOCATIONS B01A02
GRAN BASE- BG0O1A02

(X SHOULDER AUGER PROBE TO 6m
S01A02

DURING PAVING

BULK PAVER SAMPLES
BINDER COURSE-BAS0A02

SURFACE COURSE-BAOIAQ2-BA34A02

+ NUCLEAR DENSITY TESTS
BINDER— T04A02—-TO6A02
SURFACE- TO7A02--T09A02

ASPHALT CEMENT PLANT SAMPLE
BCO1A02

COMBINED AGGREGATE PLANT
SAMPLE BUO1AO2

152mm CORE SPECIMEN
@) CAD1A02-CA34A02
CA01B02-CA0BB0O2
CAQ1C02-CAQBCO2
CAD1D02-CA08002
CADIE02-CDOBED2
CA0IF02—-CAQBFO2

=

SPS 9
89A902

~

ROAD
TEST

SUPERPAVE
WITH
PG 52-40

QE MTQ SPS-9A
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FHWA—LTPP SPS 9A JONQUIERE QE DESIGN SCHEMATIC
VALIDATION OF SHRP ASPHALT SPECIFICATIONS AND
MIX DESIGN AND INNOVATIONS IN ASPHALT PAVEMENTS
SAMPLING PRIOR TO AND DURING CONSTRUCTION DIRECTION OF TRAFFIC
244780 244843 NR 170 €8 24+995 254070
BINDER COURSE
89A903 BULK SAMPLE LOCATIONS BO1AD3
GRAN BASE— BGO1AQ3
3166 12° DIA gOARg:,SAMPlI
%A/O}/ €aso ® SHOULDER AUGER PROBE TO 6m
SO1A03
| "[ :
63 0 30 75 122 152 ‘é7 3 0 SHOULDER 227 ESLR?AT:‘EWEZU?S‘E‘EEASNAos—aAosAoz
SO1AO3® SHOULDER PROBE TO 6m
e RS- T00A03
BINDER_COURSE 89A903 SURFACE- TO7A03-T09A03
POST CONSTRUCTION
$ NUCLEAR DENSITY TESTING O ::52mm 3CORE SPE§IMEN
A —CA
+ + + CAo1803-A08803
15 TO4A03 TOSA03 TO6A03 g:g} ggg:g:ggggg
CADIE03-CDOBED3
CADIF03-CAQBFO3
POST-CONSTRUCTION CORING AT TIMES POST—CONSTRUCTION CORING AT TIMES
syl IAIBICIDIElFI 89A903 ‘A‘EIC|DIEIFI
| | | | | ‘ | DURING CONSTRUCTION | I | | | | |
Qr:h (o] 6 12 18 124 1 48 BULK HMAC PAVER SAMPLES
| A T T O I [ eota0s - sosaos I
' [ T T O B + + + I I N =] =]
IR TO7A03 T08A03 T09A03 Coo L Isps gl |
| -60 -44 ~28 -12 0 152 64 180 196 212 ROAD
-63 ~-52 ~36 -20 172 188 204 227 89A903 TEST
e EXAMPLE CORNG AT INTERVAL “A°
os 58 rsprs |- SUPERPAVE GRADATION
—+-o o ’ o o ‘ WITH PG 52-34
" P S, - | S S ALTERNATIVE
e e I S A e AT o
-60 1
FIGURE 9 MATERIALS SAMPLING AND TESTING PLAN SPS—9A SECTION 89A903 [or=s=) ™uZalaiamy
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[ 890001 | | 890902 | | 890903 |
24+660  24+812 25+450  25+602 25+785 25+937  Const. Stations
WB Outside 0+152 0+00 0+152 0+00 0+152 0+00 Exper Stations
Shoulder 1435 1655 1020 1145 1615 1710  SPS Pav Time
SPS 69 mm 69 mm 69 mm Thickness
WB lane Standard Mix | 9/24 | SUPERPAVE™ | 9/24 | Superpave™Alt | Type of
Sep.20=> With PG 52-3¢ | => | WithPG 5240 | => | WithPG52-34 | payement
Paving Date BAO01A01-BAO6AO1 BAO01A02-BA34A02 BAOQIA03-BAGGAG3 | gy Samples
NR 170
non SPS West Bound
NB lane e Traffic
Direction
WB Inside
Shoulder
CL
EBInside [ 894903 | | 89A902 | | 89A%01 |
Shoulder
NR 170
non SPS East Bound >
EB lane Traffic
Direction
Thickness 69 mm 69 mm 69 mm SPS
Type of S‘fP“Pa"em Alt 9/18 | SUPERPAVE™ { 9/18 Standard Mix | EB lane
Pavement WithPG52-34 | «= | WithPG 5240 | <= | WithPG 52-34 | <=Sep.17
Bulk Samples> BAO1A03-BA06A03 BAO1AO2-BA34A02 BAOIAOI-BAOGAO! | Paving Date
EB Outside 1745 1605 1310 1145 SPS Pav Tiume
Shoulder 0+00 0+152 0+00 0+152 0+00 0+152 Exper Stations
24+843  24+995 25+178 254330 25+778 254930  Const. Stations
Not to scale
CL - Center Line

Refer to Table 18 for more details on the paving of the binder and surface layers

Figure 10 Surface Layer Type, Paving Dates, Paving Times, and Bulk Sample Locations
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Otxtet Simuicier o

‘ 55 e 304 ERRREE : - &% U T 400
X Edge of Pavement (EOP) X X X
X Outer Wheel Path (OWP) Xx x NR 170 x
x Midlane (MID) X €&———== x East Bound X
X Inner Wheel Path (IWP) X x Traffic Direction X
X Centerline (CL) X X X
NR 170
€&=——=—==—  West Bound
Traffic Direction
pra5e . -t G864 . . . BME2. G400 " ;
o0 West Bound  Tnner Shoulder v
SR Lo ‘East Bound _Tnner Shoulder ST
Ri221:t 2 0415,2 o 843G, 4 D458
NR 170
======m=) East Bound
Traffic Direction
X Centerline (CL) X X X
X Inner Wheel Path (IWP) X x NR170 X
X Midlane MID) X ======w) x East Bound X
X Outer Wheel Path (OWP) x X Traffic Direction X
x Edge of Pavement (EOP) x X X
0+60 O+15.2 §+30.4 0+43.6
East Bound (Oater Shoulder

x Location of Elevation Measurement

EOP Offset 000 m
OWP Offset 092m
MID Offset 183 m
ITWP Offset 275 m
CL Offset 366 m

Figure 11 Location of Elevation Measurements
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mm 890901
0 elevation 2

890902
elevation 2

890903
elevation 2

5 AC TOP
10 LAYER

65 elevation |

AC TOP
LAYER

elevation |

AC TOP
LAYER

elevation 1

70 BINDER
75 LAYER

BINDER
LAYER

BINDER
LAYER

135 GRAVEL
140 BASE
145 on

150 GRAVEL
155 SUBBASE
160 on

165 EMBANK-
170 MENT

GRAVEL
BASE

on
GRAVEL
SUBBASE
on
EMBANK-
MENT

GRAVEL
BASE
on
GRAVEL
SUBBASE
on
EMBANK-
MENT

89A901 89A902 89A903
elevation 2 elevation 2 elevation 2
AC TOP AC TOP AC TOP
LAYER LAYER LAYER
elevation | elevation | elevation |
BINDER BINDER BINDER
LAYER LAYER LAYER
GRAVEL GRAVEL GRAVEL
BASE BASE BASE
on on on
EXISTING GRAVEL EXISTING
SURFACE SUBBASE SURFACE
on
EMBANK-
MENT
on
EXISTING
SURFACE

Notes  Refer to Table 15 for the dates of the two stages of elevation measurements

Farst stage

Second stage

elevation 1
elevation 2

AC Binder Layer
AC Top Layer

September 6 - September 12, 1996
September 18 - September 25, 1996

Figure 12 Pavement Structures and the Two Stages of Rod and Level Elevations
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890903 | 0 _I_l +2 +3 +4 T s

890902 | 0 | 1 | 2 | 3 I 4 5

890901 0 1 2 3 4 5

Not to scale

Figure 13. NR 170 West Bound SPS-9A New Construction Test Sections Site Marking
Plan After Construction
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89A903 | 0 +1 +2 +3 +4 T s

89A902 0 1 2 3 4 5

894901 | 0 +1 +2 _I_s +4 T s

Not to scale

Figure 14 NR 170 East Bound SPS-9A Overlay Test Sections Site Marking Plan After
Construction
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DATE B4/APR/1997 RUN 1
STUDY SPS - 858503SA

ROAD HWY 126 END NONE
START :NONE DIRECT :WEST
LANE i1
Distance
FROM 86O m TO 152 SS =
8.0 30.5 61 @ 51 S 122.0 152 6
28 3 5
15.2 4
10 2 -
E
! 5.1
e
e /\
: 0.0 — T T T T T Y T T 1
i
o .
n
nm 4
LEFT WHEELPATH
PoUp=Prior PgDn=Next ESC=quits F2=Screen Dump
DATE 1@4/APR/1952 RUN'1
STUDY SPS - 898983SA
ROAD HUWY 178 END NONE
START NONE DIRECT WEST
LANE 11
Distance
FROM 2 00 m T0 152 SS m
50 305 61 8 91 S 122 @ 152 6
208 3 q
15 2
16 2
E
1 s 14
e
. /\\1. /‘ﬂ
a 20 T T T T T T 1 T % 1
t
t N
o -
n
nm 4
1
RIGHT WHEELPATH
PgUp=Prior PaDn=Next ESCmqua ts F2=Screen Dump
Figure 15 Elevation Measurements, Section 890903, as Collected with the Profilometer
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DATE 94/APR/1997 RUN:1{
STUDY 'SPS - 890982SA
ROAD 1HWY 170 END +NONE
START  NONE DIRECT WEST
LANE 1
Distance
FROM: 9.80 m TO: 152.55 m
0.9 30.5 61 @ 91.3 ie2.0 132.6
21 4 4
14.3 4
714
E
1
: ee T T T 1 T 1 1 ] ¥ 1
a
t
N -
o
n
mm 7
LEFT WHEELPATH
PgUp=Prior PoDr=Next ESC=quits F2=Screen Dump
DATE 104/APR/1992 RUN: 1
STUDY  SPS - 890982SA
ROAD HUWY 170 END NONE
START  NONE DIRECT WEST
LANE t1
Dastance
FROM: @00 m TO: 152 S5 m
o0 3325 61 e 91 5 122 0 152 6
21 4 -
14 3 A
714
E
1
e
v ae T T T 1 ¥ 1 1 T 1
a
t
N .
o
12l
nm ]
RIGHT WHEELPATH
PoUp=Prior PgDN=Next ESC=quits F2=Screen Dump

Figure 16 Elevation Measurements, Section 890902, as Collected with the Profilometer
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RIGHT WHEELPATH
PgUp=Prior

PaDn=Next ESC=quits

Fa=Screen Oump

DATE B4/APR/1997 RUN 1
STUDY :SPS - 9905015A
ROARD tHWY 170 END s NONE
START  NONE DIRECT UWEST
LANE 1
Distance
FROM: 0.60 m TO: 1352.55 m
2.0 30 S 61 0@ 91.8 122.9 152 6
23 5 5
17 6
€ 1t 8 A
1
e 394
v
a
t ee T T T T T T T T T ]
1
o -4
n
mm —
LEFT WHEELPATH
PoUp=Prior PgDn=Next ESCmquits F2=Screen Ouwmp
DATE 04/APR/19597 RUN 1
STUDY SPS - 890901SA
RORD HWY 178 END +NONE
START  NONE DIRECT WEST
LANE 11
Distance
FROM B 60 m TO: 132 S5 m
-] 305 61 @ 91 5 122 © 152 &
23 S ~
17 €
€ 11 8
1
e s 9
v
L, A
t T T T T T T T T 1
: AN v
° -
n
mm i

Figure 17. Elevation Measurements, Section 890901, as Collected with the Profilometer
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DARTE 04/APR/1997 RUN-1

STUDY SPS - B9A993SA
RORD HWY 170 END NONE
START NONE DIRECT :EAST
LANE 1
Distance
FROM: 869 m TO: 152.55 m
80 32 S 618 91 5 122.9 152 6
27 2~
20 4
13 6 4
E
1 6 8 1
[
v
: 8o T T T T L T T T T —
l (WA
o -
n
nm E
LEFT WHEELPATH
PgUp=Prior PgDn=Next ESC=gqua ts F2=Screen Dump
DATE 04/APR/1997 RUN 1
STUDY SPS - 89A9B3SA
ROAD HWY 170 END NONE
START :NONE DIRECT :ERST
LANE 1
Distance
FROM: 988 m TO: 152 S35 m
09 33 61 9 913 122 @ 152 6
27 2~
20 4
13 6 1
E
1 6 8 4
e
v L)
a e e T T T T —T Y T T T 1
t
1
o —4
n
mm b
J
RIGHT WHEELPATH
PgUp=Prior PabDn=Next ESC=quits F2=Screen Dump

Figure 18
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DATE 104/APR/1997 RUN:1
STUDY :SPS - 89A902SA
ROAD HUY 170 END NONE
START NONE DIRECT EAST
LANE t1
Distance
FROM: .60 m TC: 152 3% m
8.e 30.9 61 0 91.3 122 9 152 6
14 2 4
9 8 S
E 4 9 -
1
. Y 8
v 8.e T T T T T T T T T 1
: W
t
i -
(-]
n
nm W
LEFT WHEELPATH
PgUp=Prior PaDn=Next ESC=quits Fe2=Screen Dump
BATE 04/APR/1997 RUN 1
STUDY SPS - BIRJB2SA
RORD tHWY 120 END 1 NONE
START NONE DIRECT EAST
LANE B
Distance
FROM: 209 m TO 152 S5 m
ae 30 5 61 8 91 3 ie2 B 152 6

DO ~pOHB—~M
[+]
o
‘<j\

2
3

RICGHT WHEELPATH
PoUp=Prior

PgOn=Next

ESC=quits Fa=Screen Dump

Figure 19 Elevation Measurements, Section 89A902 as Collected with the Profilometer
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DATE 1@4/APR-1997 RUN:1

STUDY :SPS - 89ASO1SA
ROAD HUY 170 END NONE
START :NONE DIRECT EAST

LANE tl

Distance
FROM: 000 m TO: 152.55 m
(-] 30 S 61 0 91.5 ie2 o 152 6

29.9 5
22 4 49

15 0 4

1N
{\\ DEA,
/AN

JOrmepCOo=mMm

- LEFT WHEELPATH
PgUp=Prior PaDn=Nex t ESC=quits F2=Screen Oump

ORTE 104/APR/1997 RUN:1
STUDY :SPS - 89A901SA

ROAD tHWY 178 END + NONE
START :NONE DIRECT :EAST
LANE ‘1
Distance
FROM! 9 00 m TO 152 53 m»
-] 305 61 © 91 5 122 @ 152 6

29 9

22 4

15 @

o9 T L] ) voNT Ll T

JOoOm~0CH~mMm
N
w
1

= RIGHT WHEELPATH
PgUp=Prior PgDn=Next ESCmqui ts Fe=Screen Oump

Figure 20 Elevation Measurements, Section 89A901, as Collected with the Profilometer

60



SECTION 890983SA

DATE 28/May- 1997

ROAD :
START
END
LANE DIRECT
AVERAGE RUT DEPTH Cmm>: 0 9 Left 1 8 Right
Oistance
"] 30 61 a1 1e2 152
15 46 76 1e7 132
26 b
21 4
R
u N
t 1 6
[ -4
.
P
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Figure 21 Rut Depth, Sections 890903 and 89A903, as Measured by the Dipstick
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Figure 22. Rut Depth, Sections 890902 and 89A902, as Measured by the Dipstick
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Figure 23 Rut Depth, Sections 890901 and 89A901, as Measured by the Dipstick
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APPENDIX A

Correspondence, Contract Agreement, Equipment, and Construction Notes, Job
Mix Formulas, FWD Survey, Deviation Reports
Correspondence Al-A19

Notice to Proceed, Equipment, Subgrade Excavation and Backfilling
Sketch SPS-9A Construction Sheet 19, and Pre-Overlay Surface

Preparation Sketch SPS-9A Construction Sheet 20 A20-A34
Job Mix Formulas, AC Binder and Surface Layers A35-A48
Deflections from FWD Survey A49
LTPP SPS Project Deviation Report - 890900 AS50-A54

LTPP SPS Project Deviation Report - 89A900 AS5-AS59
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November 15, 1995
50451110-13.9

Mr. Jean Pierre LeRoux

Ministere des Transports of Quebec
200 Dorchester Sud

4e Etage

Quebec, Quebec G1K 5Z1

RE: SPS-9A Projects - Superpave Design and Construction
Dear Mr. LeRoux:

In your telephone conversation of November 14, 1995, you expressed interest in
the construction of one or more SPS-9A projects, each of which would include one
or more supplemental test sections. I indicated that performance monitoring of the
SPS-9A projects would include monitoring of the supplemental sections.

This office is prepared to assist you during your discussions of these projects, in
setting up the layout in conformance with the experimental guidelines.

Enclosed are publications about Superpave Mix Design and Construction
Specifications which may be helpful:-

+ "Background of Superpave Asphalt Mixture Design and Analysis", FHWA-
SA-95-003, February 1995.

¢ "Superpave Asphalt Mixture Design Illustrated - Level 1 Lab Methods",
FHWA-SA-95-004, February 1995.

¢ "Guide Specification for Construction of Superpave Hot Mix Asphalt
Pavements", draft FHWA report, August 1995.

Also enclosed is a copy of "The Long-Term Pavement Performance Program
Roadmap - A Strategic Plan”", FHWA-RD-95-200, September 1995, for the
development of LTPP Products.

415 LAWRENCE BELL DRIVE
UNIT #3

AMHERST NV 14221

TEL (716) 632-0804

FAX (716) 632-4808

A-l



A Program Announcement for an LTPP Products Meeting in Irvine, CA, March
26-28, 1996 is included.

Your interest and cooperation in the various LTPP projects and program are much
appreciated.

Yours Sincerely,

%»/Zm ,4./&

William A. Phang

Principal Investigator
Pavement Management Systems Limited

WP/tf

enclosure

C.C. LJ. Pecnik, RE, NARO, w/o enclosure
E. Lesswing, NARO, w/o enclosure
B. Abukhater, NARO, w/o enclosure

A-2
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November 20, 1995
50451110-13.9

Mr. Jean Pierre LeRoux

Ministere des Transports of Quebec
200 Dorchester Sud

4e Etage

Quebec, Quebec G1K 5Z1

RE: SPS-9 Instrumentation, Version 1.0

Dear Mr. LeRoux:

Enclosed is the "LTPP SPS-9 Instrumentation: Pavement Surface Layer and Air
Temperature Measurements Version 1.0", dated October 1995.

The purpose of this instrumentation is to gather air and pavement surface
temperature data at the SPS-9 site so as to verify that temperatures utilized in the
SHRP Binder Selection process which are based on air temperatures from a nearby
weather station are accurately translated to pavement temperatures.

The agency can view and collect the data using a laptop computer equipped with
an SC32A Optically Isolated Interface. The LTPP-SMP ONSITE CR10 software
for the download and the latest version of the LTPP SMPCHECK QC software
will be made available to the agency.

The agency will send the output from the SMPCHECK to NARO for entry into the
LTPP IMS.

Yours Sincerely,

Ll e A T

William A. Phang

Private Investigator
Pavement Management Systems Limited

WP/tf

C.C. L.J. Pecnik, RE, NARO. w/o enclosure
E. Lesswing, NARO, w/o enclosure
B. Abukhater, PMSL, w/o enclosure
B. Henderson, PMSL, w/o enclosure

415 LAWRENCE BELL DRIVE
UNIT #3

AMHERST, NY 14221

TEL (716) 632-0804

FAX (716) 6324808
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Gouvernement du Québec . . 3
q!p Ministére B os g ~ A
des Transports 1Y H

Quebec city, May 30 1996 COPY

Mr. W. A, Phang

Pavement Management Systems
415 Lawrence Bell Drive

Unit #3

Amherst, N.Y. 14221

Subject: SPS-9A candidate project nomination

Dear Sir,

We would like to present route 170 near Jonquiere for nomination as a candidate project for
SPS-9A. Two ( 2 ) forms « SPS-9A Nomination Form » have been filled; one for a new
construction on the north lanes (west bound) and the other for the south lanes (east bound)
which involve either a simple bituminous overlay or removing the existing pavement, and
adding a granular layer before laying new asphalt concrete layers, depending on the new
profile. The actual road structure will be evaluated with a few boreholes at the start of
construction.

If you need additionnal information, you can contact Marina Beaudoin, ing. at the
Laboratoire Central, (418) 644-0181 and Jean-Pierre Boivin, ing. in Jonquicre (418) 695-
7916 who is the project manager

Yours sincerely,

Jean-Pierre Leroux, ing. g j
Service des Chaussées

copy Arnistide Gobell, ing.
Nelson Rioux, ing.
Marina Beaudoin, ing.
Jean-Pierre Boivin, ing.

SERVICE DES CHAUSSEES, 930 CHEMIN STE-FOY, 5° ETAGE, QUEBEC (QUEBEC), G1S 4X9
A-4
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—_ﬁ TECHNICAL MEMORANDUM
o

TO: Ivan Pecnik

FROM: Bill Phang

DATE: 25 July, 1996

REFERENCE: SPS-9A PROJECT, NR 170 WB AND EB -
JONQUIERE, QUEBEC

FILE: 50451231-13.05.9

Two project nominations for SPS-9A Experiment were received from the Ministry of
Transportation, Quebec, May 30, 1996. Clarifications asked for on June 18, 1996 were
received on July 12, 1996.

The National Road 170 Westbound is new construction, twinning the existing two lane
road which will be rehabilitated to become the Eastbound lanes of a 4 lane divided
highway. The new construction Westbound lanes will be named project 890900. The
rehabilitated Eastbound lanes will be project 89A900.

The Superpave Asphalt Binder from the Binder Selection program for the Shipshaw,
QE™ location is a PG 52-46 at 98% reliability. It 1s believed that this grade 1s not
available at this location. At a 50% reliability the Superpave Binder Selection program
shows a PG 52-40 binder. This grade is available and will be used in the Superpave
section 02. The grade established by QE MOT for the Superpave mix is a PG 52-34.
This binder will be used in the alternative Superpave section 03. The agency mix in
section 01 will be a penetration grade AC, most likely a 150-200 penetration grade.

The thickness of the surface course layer was planned to be 50mm. However, the QE
MOT now intends to place the 65mm thickness required by the SPS-9A Experiment
Guidelines.

The Superpave mix design will be prepared by the QE MOT, and they will also carry out
the QC/QA testing.

1 of 2



We are advised that the new construction Westbound binder course layer was completed
June 24, 1996, so the construction of the surface course is imminent, and NARO will
need to coordinate the planning and construction activities on a tight schedule especially
since the construction season at Jonquiere is short.

As long as the revisions indicated above are followed by the QE MOT, the project is
expected to conform to the SPS-9A Guidelines, and the nominations should be approved
as expeditiously as possible.

/A{JZA«W. /ﬁz'@wk

William A. Phang -
Principal Investigator

Attachment(s)

Copies:  E. Lesswing, NARO
B. Abukhater, NARO
A. Rutka, NARO

20f2
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LONG TERM PAVEMENT PERFORMANCEL 2 9 1996 ba

North Atlantic Region c 0 PY
415 Lawrence Bell Drive, Unit 3, Amherst, New York 14221

Tel. (716) 631-5205 Fax (716) 632-4808

shrpo
IVAN J. PECNIK, P.E.

LTPP Regional Engineer -

MEMORANDUM
TO: Monte Symons - FHWA-LTPP
FROM: I.J. Pecnik P.E.

LTPP Regional Engineer, NA

DATE: July 25, 1996

SUBJECT: SPS-9A Nominations - Quebec
NR 170 WB & EB - Jonquiere, Quebec

COPIES TO: J.P.LeRoux - QE MTO
G. Rada - PCS/Law
L. Frechette - C-SHRP
NARO

Transmitted herewith for your review and/or approval please find the following in
connection with SPS-9A nominations by the Province of Quebec:

¢ Memo - Phang to Pecnik 7/25/96 - Project Review & Recommendation
¢ Location Map

¢ Supporting Data -

- Binder selection - 1 sheet
- Preliminary discussions/clarifications correspondence - 6 sheets

¢ Project Nomination Forms - Quebec to RCOC - May 30, 1996 - 9 sheets

This office recommends acceptance of these projects. As construction of the
westbound project is anticipated this year. and given the project location. early
approval is requested.

Should additional information or clarification be required. contact Bill Phang at this
office.

Your assistance is appreciated.

A-8
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August 12, 1996
50451231-13.05.9

Mr. Jean Pierre LeRoux

Ministere des Transports de Quebec
930 Chemin Sainte Foy

Fifth Floor

Quebec, Quebec G1S 4X9

RE: SPS-9A Project, Jonquiere, Quebec

Dear Mr. LeRoux:

Your nominations of SPS-9A projects on National Route 170, Jonquiere, QE, were
forwarded by Mr. 1.J. Pecnik, to the LTPP Division Office for acceptance.

In view of the advanced status of the construction of NR 170 WB, we have
prepared a set of DRAFT layout and materials sampling and testing plans for the
new construction project §90900. These are forwarded for your information and in
preparation for a meeting with your staff. You will notice that the construction
station locations of the test sections layout are not placed on the figures as yet.
Please let us know when you have established these stations.

The second SPS-9A project, the overiay on the NR 170 EB lanes will be named
89A900. The DRAFT layout of the test sections on this project is also forwarded
enclosed. We would appreciate vour determination of construction station
locations for these test sections as well. The materials sampling and testing plans
for this project 39A900 will be forwarded later.

ITX Stanlev Ltd 413 Lawrence Bell Dnive Suite 3 Amherst NY 142217805 Ph- (716) 632-0804 Fax. (716) 632-4508
ff A-9

Standey fovhnoiogy Lroup



We would appreciate an update on whether the construction schedule is delayed
because of the recent flooding in the area.

Yours Sincerely,

e
Al o%.u“ . _/97 '/ff\éj-iaﬁ/.
William A. Phang

Principal Investigator
Pavement Management Systems Division

WAP/tf

C.C. LlJ. Pecnik, RE-NARQO, w/o enclosure
E. Lesswing, NARO, w/o enclosure
B. Abukhater; NARO, w/enclosure
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t13, 1996 vi8 #
August 13, 199 File ﬂ%—@@

Mr. William A. Phang
ITX Stanley Ltd.

415 Lawrence Bell Drive,
Suitc 3, Ambherst

NY, 1421

Rec: SPS-9A site, route 170, Jonquiére

Dear Mr. Phang,

I hercby want to confirm that the meeting for the SPS-9A site on highway §70 in Jonquiere will
be held on Wesnesday, September 4. 1996, room 5.80 at the following address:

Minstere des Transports
Service des chaussées,
5th floor,

930 Chemin Ste-Foy,
Qucbec, G1S 4X9

Marina Beaudoin, ing. ,{rom the ].aboratoirc Central, and Jean-Pierre Botvin. ing. from
Jonquiere, will be joining us for that meeting.

[me
Yours sincerely, /

C}E“tvt'/55214uu a%ki214¢c4?$ ,é;??_

an-Pierre Leroux, ing.
Service des chaussécs,
Ministere des Transports

A-11
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TECHNICAL MEMORANDUM
TO: LTPP Contacts - CT, NJ, QE, NC
FROM: Bill Phang
DATE: 19 September 1996
REFERENCE: SPS-9A MATERIALS TESTING AT
LCL AND SRTC

FILE: 50451231-13.9

Please be advised that the costs of sampling, packaging, shipping and testing of materiais for the
SPS-9A project are the responsibility of the agency, except as noted below:-

The Materials Research Library (MRL) in Reno, NV will supply special containers for asphait
samples and will pay the shipping charges both ways.

The LTPP Contractor Laboratory (LCL), Law Engineering, Atlanta, GA will carry out the
laboratory testing and the FHWA-LTPP Division will pay the testing costs. The state agency
will pay for shipping the matenals and samples to Law Engineering, Inc. attn.: Mr. Richard
Boudreau, 396 Plasters Ave., NE, Atlanta, GA 30324, telephone (404)817-0242, fax (404) 872-
5927.

The Superpave Regional Test Center (SRTC) for the LTPP North Atlantic Region is at Penn
State Unuversity. Please contact Dr. David Anderson, Penn State University, Research Office
Building, Unuversity Park, PA 16802, telephone (814)863-1912, fax (814)865-3039 to arrange
for Superpave testing. Agencies also pay for shipping costs.

North Carolina DOT has arranged for Superpave testing with the SRTC operated by NCAT at
Auburn.

Should you have any questions, please all me at (716)632-0804 or speak to Mr. Ivan Pecnik at
(716)631-5205.

Sincerely,

ITX Stanley Ltd.

Pavement Management Systems Division
XF 4711_4«\- »}(- V,ZW
“William A. Phang ’

LTPP Principal Investigator

cc: [.J. Pecnik, P.E., RE-NARO
E. Lesswing, NARO
B. Abukhater, NARO

ITX Stanlev Ltd 415 Lawrence Bell Dnive Suite 3 Amherst NY 14221-7803 Ph (716) 632-0804 Fax: {716) 6321808

Sanhy Takmiogr Lroup A-12



23 September 1996
File:50451231-8.00

Science Application International Inc.
301 Laboratory Road

P.O. Box 2501

Oak Ridge, Tennessee 37831

Attention: Rich Margiotta

Dear Mr. Margiotta:

Reference: IMS-8 Form

Please find enclosed one executed IMS-8 form for your processing. This is for the
addition of the Quebec Ministry of Transportation Materials Testing Lab which will be
performing laboratory tests on samples taken from the SPS-9A project for the North
Atlantic Region. The number assigned to this lab is 8921.

If you have any questions, please contact the undersigned.

Sincerely,

ITX Stanley Ltd.
Pavement Management Systems Division

f /M«:A f/ deuzm

Edward P. Lesswing /
Co-Principal Investigator

Enclosure

cc: A. Lopez, FHWA-LTPP, w/o enclosure
B. Ostrom, EBA Engineering, w/o enclosure
G. Rada, PCS/Law, w/o enclosure
J. Groeger, PCS/Law, w/o enclosure
W.A. Phang, NARO, w/o enclosure
G. Cimini, NARO, w/o enclosure
B. Abukhater, NARO, w/o enclosure

ITX Stanlev Ltd 4135 Lawrence Bell Drive Suite 3 Amherst NY 14221-7803 Ph: (716) 632-0804 Fax (716) 632-4808

A-13
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FAX TRANSMITTAL

To: QE MTQ Fax No. (418)695-7926

Attention:  Jean-Pierre LeRoux Date: Sept. 24, 1996
Denis Proteau

1 page(s) total including cover sheet.
Reference: SPS-9A Gyratory
Compaction Specimen Original will NOT follow by mail.
FILE: 50451231-13.05.9

Sender: Bill Phang

The content of this Fax Transmttal 1s Confidential. If the reader 1s not the intended recipient or its agent, be advised that any
dissemination, distribution, or copying of the content of this Transmuttal 1s prohibited. If you have received this Transmittal in
error, please notify the sender immediately and retumn the onginal to us by mail at our expense. Thank you

Thank you for advising me that the Troxler GC equipment and molds limit the height of
specimen which can be compacted to 3% air voids to about 135mm. So it is not possible to
comply with the SPS-9A requirement for 140mm specimen.

The 3% air void specimen are intended for the SST-3, “Repeated Shear Test at Constant Stress
Ratio (Tertiary Creep). Although the guidelines quotes the protocol as AASHTO-MO003, P-005,
the current protocol is AASHTO TP7-94, procedure C. The test specimen dimensional
requirements are 150mm diameter and specimen heights of 50 + 2.5mm for 19mm max.
aggregate size, or 75.0 £ 2.5mm for 38mm max. aggregate size. Two 50mm test specimen can
be cut from a 135mm GC specimen without difficuity, and this height is therefore acceptable.

Vs , =
Nl e A T2,
William A. Phang ’
LTPP Principal Investigator

cc: I.J. Pecnik. P.E., RE-NARO
E. Lesswing, NARO
B. Abukhater. NARO
R. Graul, PCS/Law (301) 210-5032
M. Symons. FHWA-LTPP (703) 285-2767
A. Viranmi, ON MTQ (416)235-3996

ITX Stanley 415 Lawrence Bell Drive Suite 3 Amherst RIYI 414221 Ph- (716) 632-0804 Fax: (716) 632-4808
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North Atlantic Region c OP
415 Lawrence Bell Drive, Unit 3, Amberyt, New York 14221

Tol. (716) 631-5205  Fax (716) 6124808

C'I..

()

IVAN J. PECNIK, P.E.

LTPP Regionzal Engineer
"." d
MEMORANDUM
TO: Monte Symons - FHWA-LTPP —
o,ﬁ@‘_"_-‘é_‘\\\ i %
. L\ .
FROM: LJ. Pecnik P.E. W_q00; 1
LTPP Regional Engineer, NA (}/
O
DATE: September 30, 1996

SUBJECT: PG Grade Cost Differences

COPIES TO: NARO

Responding to your E-Mail request of Sept. 27, we advise as follows:

ON Orig. SHRP PG 58-46 Currend AL Codd L Iaa/%ure
LTPP PG 58-34 — 90-/90 pen gradte tmad. aé 4a bopenid.

Both asphalts are created by modification. 58-46 estimated by ON MOT @ 180% of

average binder cost (16% + higher per ton of mix), 58-34 needs modifications for the
high end (for a 150-200 pen binder) at an increase of 5-8% per ton of mix.

Net result is a differential (savings) of + 10% per ton of mix ($4-35 per ton in place).
QE Orig. SHRP PG 52-46 (52-40)

LTPP PG 52-34 PV 1o poes sede
PG 52-46 requires extreme modification and is essentially impractical. Comparison
was thercfore made with produceable PG 52-40.
Information from QE indicates a differential of about 8% per ton of mix, similar to ON
MOT.

NY Orig. SHRP PG 58-28 ! e 29
LTPP PG 58-22 4

Both asphalts are within specs for readily obtainable in the Buffalo area unmodified
asphalts.

Post-ir* Fax Note 7671 [Datn ,a/., /56 Ip':,gﬂ,p 3
T BRASEL ABUKMATER From AL PHANG-

Co /Oept

17X Stan/ey Gam trvdee gnS'xw‘g;/, AMHERST

Ph
one* "%25) 63 2-080«

Fax @

F e)632 -480%

A-15
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Little if any price differential would occur although the same might not be true in
downstate areas where other factors driving market prices could be in the equation.



PRODUCT UPDATE

March 1996

LOW TEMPERATURE AC PAVEMENT ALGORITHM

The low temperature algorithm recommended to be used in the SUPERPAVE binder selection
process provides conservative and considerably more expensive binders in very low
temperature regions. The Seasonal Monitoring Program (SMP) of the Long Term Pavement
Performance (LTPP) program has collected pavement temperature and on site air temperature,
continuously, for two years on thirty sites throughout North America. From the information
collected at these sites, a revised low temperature algorithm has been proposed that
significantly changes the required low temperature side of the PG grade of asphalt binder at
most locations.

Background

The LTPP SMP is an intensive effort to collect high quality, consistent data to determine the
effects of environment on pavement performance. The program consists of 64 for sites
selected from the General Pavement Studies and Specific Pavement Studies. The sites are
divided into two loops and arc planned to be monitored on a monthly basis in alternate years.
The initial loop was monitored for two seasons and the data collected from these sites is now
available for analysis, The environmental data collected consists of on-site temperatures for
the air, pavement, and subgrade; moisture and precipitation; frost penetration; and ground
water table measurements. The pavement performance information collected consists of
deflections, using the falling weight deflectomneter. profile measurements, and distress surveys.
Only the temperature data from the air and pavement was used to develop this product

Product Availabili

The LTPP program has developed two products directed at revising the low temperature
algorithm used in the SHRP binder selection A preliminary report, LTPP Seasonal AC
Pavement Temperature Models (SAPT), has been prepared that discusses the development of a
proposed revised model and provides limited comparison with different existing models. In
addition, a easy-to-usc data base combining data from the seasonal program and weather
station data from the original SHRP binder selection information has been developed to assist
researchers in further refinement of the model. This data base has been assembled on a single
floppy disk in both ASCII (text) and Excel formats.

[arget Audience: Pavement designers, matenals engineers, asphalt producers and suppliers

Sources: FHWA Pavement Performance Division, telephone 703-285-235S, fax 703 285-2767



15 May 1997
File: 50451219-13.05.9

Ministere des Transports de Quebec
930 Chemin Sainte-Foy

5th Floor

Quebec, Quebec G1S 4X9 Canada

Attention: Mr. Denis Thebeau

Dear Mr. Thebeau:

Reference:  SPS-9A Project, Jonquiere, Quebec
REVISED Materials Sampling and Testing Plans

We have recently been notified by the Federal Highway Administration that the testing to be
done by the Superpave Regional Test Center is undergoing review. It is our understanding from
your latest submussion that you have not yet determined who would do the testing in question -
the Superpave Regional Test Center or another laboratory.

Rather than schedule this testing, the Gyratory Compacted Specimens and cores noted on Table 8
(Project 89A900 and Project 890900) should be sent to the Materials Reference Library rather
than the Superpave Regional Test Center or another laboratory. The specimens will remain in
storage until Superpave Regional Test Center procedures are tinalized.

Revised Matenials Sampling and Testing Plans that reflect these changes are attached and
supersede all previous versions.

Sincerely,
ITX Stanley Ltd

Pavement Management Systems Division

éz/ ZZ_QAMW)

Ed Lesswing 7/
LTPP Co-Principal Investigator

cc: W A Phang. P I -NARO w/enclosure Ms. M. Beaudoin. MTQ, w/enclosure
B. Abukhater, NARQO. w/enclosure G. Rada. PCS/Law, w/enclosure
W Bellinger. FHWA-LTPP w/enclosure ~ A. Lip. NARO. w/enclosure

ITX Stanies Lid 413 Lawrence Bell Drive Suite 3 Amherst NY 14221-7S03 Ph (716) 632-0804 Fax (716) 632-4808

A-18
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19 June 1997
File: 50451231-8.00

Science Application International Inc.
301 Laboratory Road

P.O. Box 2501

Oak Ridge, Tennessee 37831

Attention:  Mr. Rich Margiotta

Dear Mr. Margiotta:

Reference: IMS-2 Form

Please find enclosed one executed IMS-2 form for vour processing. This 1s for the addition of
the following laboratory:

Secteur Laboratoire de Quebec
1665. boul. Hamel Quest
Edifice No 6

Quebec City. Quebec
GIN3Y7

This 1s a Quebec Ministry of Transportation Laboratory which will be performing laboratory
tests on samples taken from the Quebec SPS-9A projects. The number assigned to this lab 1s
8922

If vou have any questions. please contact the undersigned.

Sincerely.
[TX Stanley Ltd

Pavement Management Systems Division

ZZ/ Q‘fw&m

Ed Lesswing /
LTPP Co-Principal Invesugator

e \ Lopez. FHWA-LTPP wsoenc B Ostrom EBA Eng . w/oenc G Rada. PCS/Law wro enc
J Groeger. PCS/Law. w/o enc W A Phang. NARO. w/o enc G Cimmni, NARO, w/o enc
B. Abukhater, NARO. w/o ¢nc

ITX Stanlev Ltd 415 Lawrence Bell Drive Swite 3 Amhberst NY 14221-7805 Ph (716) 632-0804 Fax. (716) 6324808
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Olrection du
S.quonly-l.nc-S.ln!-Jo.n-Esl

Le 13 décembre 1995

EXCAVATION DE CHICOUTIMI INC.
1201, boulevard Saint-Paul
Chicoutimi (QC)

G7J 32

Objet: Autorisation de débuter les travaux

contrat : 3671-95-0906

Route : 170

Mun. : Jonquiére et Larouche

C.E.P. : Jonquiére et Lac-Saint-Jean
Monsieur,

conformément a l’article 8.1 du CCDG, vous étes par la présente

autorisé a exécuter le contrat ci-haut mentionné a compter du
8 janvier 1996.

Tel que mentionne au devis special et en tenant compte de
1’article 8.8 du CCDG, nous tenons a vous rappeler que les
travaux faisant 1l’objet du présent contrat doivent étre
terminés soit le ou avant le 15 juillet 1997.

vous devrez vous entendre avec notre représentant, monsieur
Rémi cété, ing., 3950, boulevard Harvey a Jonguiere, au numero
de téléphone (418) 695-7916, pour 1’établissement des modalites
d’exécution et fournir un calendrier des travaux lors de 1la
premiére réunion de chantier qui se tiendra jeudi, le 14
décembre 1995 a compter de 9 h a l‘adresse mentionnee plus
haut.

En qualite de maitre d’oeuvre, selon la Loi sur la santé et la
sécuriteé du travail, la responsabilite vous incombe d’éliminer,
a la source, les dangers relatifs a la santé, la sécurite et
1’intégrité physique des travailleurs dans les limi;es de votre

chantier. vous devez donc VoOus conformer aux instructions
suivantes:

1. Faire parvenir au Service régional de 1’inspection de.la
CcsSsT, l’avis d’ouverture et de fermeture de votre chantier
4 l’aide du formulaire 1245 ci-annexé;

3950 Boul Harvey Tel (418)695-7916
Jonquiere Qc Fax (418) 6% 5&’26
(37X BLO -



2. Faire parvenir une copie de la formule 1245 au Centre de
* gervices de chicoutinmi, sis au 1600, rue Bersimils.

3. Présenter un programme global de prévention de la C.S.S.T.;
4. Créer un comité de chantier s’il y a lieu.

Nous vous rappelons que VOus devrez afficher le formulaire
intitule "Avis aux salariés, fournisseurs de matériaux,
services, etc." a un endroit bien en vue durant toute la duree
de votre contrat.

Nous comptons sur votre collaboration pour mener a bonne fin et
dans les délais prescrits les travaux preévus au marché et nous
vous prions d’agreer, Monsieur, nos salutations.

Le Directeur

GL/MG/ht Gilles Labarre, ing.

p-J-

c.c.: M. Alain vallieres, ing., s.m.a.
M** Héléne Tremblay, M.E.F.
Héléne Belley, t.a.
M. Rémi cété, ing.
commission de la santé et sécuriteé au travail
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Gouvernement du Guibec
X Kinistére

BORDEREAU DES

UANTITES ET DES PRIX

Page

1 de 1

des Transports SOUMISSION
Circonscription électorale Municipalité Localisation 0079-E44
Rte | 1r. | Sect 0079-804
Jonquiére Jonquiére 00170 01 | 330
Sggfe Tr. Ro de contrat !grd
Nsture des travaux gceﬂ‘%s: Date du devis No plan 1 kA 136 1
TERRASSEMENT, STRUCTURE DE CHAUSSEE ET REVETEMENT SOUPLE 3671 95-09-14 CH-95-36-7102 44 1 3671 95 0906 | 00
Résumé des bordereaux DOCUMENT no 200
: GSFa. oﬁegfgc 22?7&1!‘ unité ae megias Désignation de L’ouvrage Prix unitaire l Jotal l
rL_ZL 40% [¥] L3-S P cF
l o1l TEmgﬁEEENTé)U%EgUCTURE DE CHAUSSEE .ET DOCUMENT 210
| REVE TS & cavaTION 3 003 538.00 1
:. 02 PROTECTION DE L‘ENVIRONNEMENT DOCUMENT 214 |  —====——- 12 500.00
- 03 - TRAVAUX COMPLEMENTAIRES DOCUMENT 215 |  —=—=—-m—- 70 107.00
- 04 REVETEMENT SOUPLE Paveme NT DOCUMENT 220 |  —==e——e- 355 372.50
- 05 AMENAGEMENT PAYSAGER CATIISCAP | NE DOCUMENT 280 |  =———————- 13 447.50
i
—— )
age: 200 - 1 -
- v
Cmissionnaire Noa pdresse ate T Montant Total borgereay]
\
,;7 - EXCAVATION DE CHICOUTIMI INC. 1201, BOUL. ST-PAUL CHICOUTIMI (QUEBEC)  G7J 3Y2 LE 07-11-95 $ 3 454 965.00 \




Single-Drum Smooth

Vibratory Soil Compactor
with Drum Drive

Material applications:
O Granular sotls

O Semi-cohesive solls
0O Gravel

O Rock

Typical applications:
D Highways

O Asrports

0 Large industrial developments
{J Streets

O Dams

0 Reservoirs

Estimated production range:
To 785 cubic meters/1000 cubic yards per hour

Standard features:
0 Powerful, rehhable Cat diese! engine

O Hydrostatic drum and rear whee! drive provides
excellent tractive effort

OHydraulicflowdiverterensurestractive powertoboth
drum and rear wheels regardless of footing

O No-spin differential provides tractive effort to
both wheels

(0 Hydrostatic two-speed transmission

0O Hydrostatic full-power steering

(J Excellent vibration isolation

0 Enclosed engine compartment for reduced notse level

(O Easy. open access to engine and hydraulic
components

0O Excellent operator's visibility and comfort

(O Roll Over Protection Structure, ROPS/FOPS,
1s standard

[0 Back-up alarm and seat belt are standard
Options:

0 Working hight package
0 EROPS cabwith electric wiper, heater and defroster

Brief dimensions:
Length

Width

Height to top of ROPS
Drum Diameter

Drum Width

Briet specifications:

Engine Make
Model
Power rating

Operating Weight
Dynamic Force
Total Applied Farce
Total PLI
Frequency

Speeds

Low

High
Inside Turning Radius
Gross Gradeability
Rating

5207 mm
2438 mm
3251 mm
1524 mm
2134 mm

Caterpillar
3208, Diesel
115 kW

10780kg
18 150 kg
24 260 kg
114 kg/cm
to 30 Hz

Qto5km/hr
0to 10,5 km/hr
3660 mm

45%

17°-1"
81
10'-8"
60"
84"

155 fwhp
23,7701b
40.0001b
535001b
637 Ib/in
1800 vpm

0to 3mph
0to 6 5Smph

12
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BG-245 SPECIFICATIONS BG-265 SPECIFICATIONS
OPERATION OPERATION

Paving width Raving width
Standard 10:0” 305m Standard 10:0”

with Cut-Oft Shoes 80" 244m with\Cut-Off Shoes 8:0" 244m
with Extensions up to 28:0" 853m with Extensions 40:0" 12 2m
Paving Thickness Range Y2™12"  13-305mm Paving\Thickness Range ¥"12"  /13-305mm
Theoretical Hopper Theoretisal Hopper

Enclosed Volume 206 cu #t 58m?3 Enclos 58m?
Paving Speeds 0-183fpm 576m/min Paving Spéeds 50m/min
Travel Speeds 5 7mph 9 17kph Travel Spee fn 885kph
Turning Capability Spin turn and Turning Capakility

counterrotation

Screed Lifting Capacity 8000 ib 3624 Kg Screed Lifing 2,200 b 5,436 kg
CAPACITIES CAPACITIES
Fuel 41 gal 157 Iter Fuel 554 gal 2097 Wter
Hydraulic Tank 45 gal 170 liter Hydraulic Tank 451 gal 1707 Iter
Cooling System 32 gal 121 liter Cooling System 43 gal 18 iter
Exposed Hydraulic Oil Exposed Hydraulic Oil

Cooler Area 578 sq In 37920 mm? Cooler Area 578 sq In 37920 mm?

DIMENSIONS

DIMENSIONS A Height (less exhaust st 8'-3" 254m
A Height (fess exhaust stack) 83" 254m B8 Height (minimim shippt 6-8" 203m
B8 Height (mimmum shipping) 6'-8" 203m C Length 20'-2%" 617m
C Length 18'-9%" 574m D width (opefating) 10-6" 3 20m
D Width (operating) 10'-6" 3 20m E Width (shipping) 9'-10'/s" 30m
E width (shipping) 9’-10's" 3 0m F Crawler Width (to outside of
F Tread Width (to outside of dnve crawler ‘{ads) 8-10" 269m

wheels) 8-6" 259m G Truck/Dumping Clearance 2-112"  64m
G Truck Dumping Clearapce 2" 61m H Crawler Centerline to Centerline  N0'-8” 3 25m
H Crawler Centerline — dy

Centerline 9'-8"  294m WEIGHTS

Stapidard Machine Ib 15,673 kg

WEIGHTS ;wnh 10-0" basic screed)
Standard Machte 29,600 1b 13,408 kg Sfandard Machine 37,000 'b_ 16,761 kg

{with 10°-0" basic screed) (with 1020 Extend-A-Mat Screed)
Standard Machine 32,000 ib 14,496 kg Basic 10"-0" Screed 2,800 b 1,268 kg

(with 1020 Extsnd-A-Mat Screed) Model 1020 100" Extend-A-Mat 4,860 Ib 2,203 kg
Basic 10'-0" Screed 2,800 Ib 1,268 kg Without end gates — extends up to 19'-6"

Model 1020 10'-0” Extend-A-Mat 4,860 Ib 2,203 kg
without end gates — extends up to 19-6”



0N I
e liac WJW/()-«
COMPANY

IOWA MANUFACTURIN

PSL TOK SAQULVIK uNLY -
qu—fﬂ

(3) Section IV of the manual contains instruc-
tions for correctly performing operations neces-
sary to maintain, or repair the “CEDARAPIDS”
Bituminous Paver.

NOTE: Throughout the manual, reference
is made to the front, back, right and left
side of the paver and its components. To
eliminate confusion, the front is indicated
by the hopper end of the paver, and the
rear (or back) being the screed end. With
the operator seated on the paver with his
back to the screed, the right side of the
paver is to the operator’s right and the
left side to his left.

2. FUNCTION AND APPLICATION

a. The “CEDARAPIDS” Bituminous Paver is
used for laying a uniform high density mat of bi-
tuminous matenial on highways, streets, airport
projects along with other modern paving jobs that
demand strict control of paving specifications and
high capacity production.

b. It will level and compact the bituminous ma-
terial up to a thickness of 10 inches, with paving
width-for standard paver adjustable from 6 to 10
feet, 1n 1%” increments with the use of cut-off
shoes. Screed and screw extensions of 6 inches and
1 or 2 foot sizes may be added to increase paving
width to 16 feet. Extensions can be used individu-
ally or 1n pairs with cut-off shoes.

3. CEDARAPIDS BITUMINOUS PAVER
DIMENSIONS AND SPECIFICATIONS

a. CAPACITIES:

Mat Width — 6’ to 10’ standard; 16’ optional.
For paving widths over 16’, consuit fac-
tory.

Mat Thickness — to 10”

Paving Speeds — 11 F.P.M. to 102 F.P.M.
(18 speed transmission)

Travel Speeds — 1.4 to 2.16 MPH (18 speed
transmission)

Paving Speeds — 11 F.P.M. to 132 F.P.M.
(24 speed transmission)

Travel Speeds — 1.7 MPH to 3.85 MPH (24
speed transmission)

Hopper — 9 Tons

b. WEIGHT:
Standard 10’ width paver (gasoline)—
23,900 1bs.
Standard 10’ width paver (diesel)—
24,300 lbs.
Extensions: to 16’ paving width—1240 lbs.

¢. OVERALL DIMENSIONS:
Length—16’-5"
Width (without extensions)—10’-0”
Height (to top of engine)—7’-3”
(to top of seat)—6’-0"
Ground Clearance (with screed up)—5%"
to screws.

Figure 2
Flow Diagram

IMCO-085-9-67
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and surtace COUuraa raquiraments
on mediumto large tonnage
appiicatons. it more than meets
existing dansity spacifications for
any mix design on ali fitt
thickneages with proper surface
finish. In many applications it can
replace two ar more static collers
behind the paver.

Compaction

The CC-42A offers a fully
Independent hydraulic vibration
syatem producing upto 24,000 Ibs
o! centrifugal force per drum at
25Q0 vibrations per minute The
machine features a balancad
design of nominal amplitudas,
frequency and the proper sprung
and ungprung weight ratios. its
patonted duai amplitude system
and vioration frequency of 2500
impacts psr minute allows
asiection of the optimum desired
force for all mix designs. Low
amplitude and constant high
fraquency are generally used for
thin lifts. tender mixes and for finish
work, while high ampiltude is
auitable for thick fift3 and base and

Al T A T L AL 1

c vk per -

can ce aulomancany gnut on wnoen
enanging direction ensuring a
ameotn aurface during the
rovergal.

Traction

The hydrostatic propulsion aystem
of the CC-42A leaturesa a variable
displacement pump driven by 8
125 hp dlesei engine, and a fixed
diaplacement hydraulic motor and
planetary torque hub on each
drum. A single operating control
provides smocth accelerationto 8
mph and enabtes dynamic¢ braking
for accurate apeed control on the
steepeat Favlnq grades. The
engine will not iug down on
10 30% or at altitudes to 700
Steering

The articulated center-point
hydraullc steering systam af the
CC-42A provides eagy handling
and a short turning radius for
excallent maneuverability. The
machine works cioee to pre-piaced
curbing, abutmenta, wails, stc. The
frame overhangs the drum adge by
only 2 174" an the right side, while a
curb clearanceot14 1/2" Is
atandard.

rades
fast.

D e k1Y LY

‘ -
GENERAL PROPULSION
nipping Wt 21,000 {bs  ( 9.525 k) Type: Hydrostalio, engine driven
fum Modute Wr.: 11,307 Ibs ( 8,129 kg) pump with motar driven
Teactor Module Wt 11,307 1bse  ( 5,120kg) | planeiary (6rque hub at sach
orking Wi 22,618 lbe (10.258 kg) dmmbm L.
- Gagine: CAT '
VIBRATION Rated Horse Power: 128 Ho ©2400 rpm
(13 Clract grive nydrauiic mator, Travel Speed: . O3 mph (0=12.9 kvn)
i . . lndependent contrais at . Gradablilty:* , Up 10 30%
AL operstor console Dual Fuel Tank Capacity: 60 gel (2301
AR ", ampiitude. B
Frequ g 2800 vpm (418 Hz) -
ominal Amptitude , ' . -
High Amplitude: | 032 In, { .8mm) A .
Low Amplitude:. 018 In. { 4mm} 8TEERING
antrtugal Force per Orum @200 vem * Type: " HMydraulic, centerspoint
v High Ampitude: 24,000 tos (108,782 N) . snticulated -
Low Ampltude:  12.0001bs  ( 53,370 N}  Btesring Angler o0°
Centrifugal Farce per Linewr inch Vertica Osclliation: 212°
High Ampiituge: 364 pil (4,132 N/em) t,
“Low :mpmudc. . 182 ol (2,058 N/em) | . y ’
tatio Force parOrum. 11 307 (bs (50.254 N) ° .
Btatic Force plk: 174 pti {1,932 M/em) BRAKES . . .
«Borinxier Capsctty Bervice: Hydraullc/dynamic
¥ per Qrum: 118 qai (440 1y Mechancal disc an drum

¢

, Parking:
0

A= 197" (5000 mm)
8« 77" (195% mm)
C = 88" 32200 mm
O = 48" (1220 mm
E= 86" l,1675 mm)
Fe 136" (3450 mm)

R

G = 14%" (370 mem)
H = 234" (585C mm)
1= %" (22 mm)

I

A

= DYNAPACL.

OYNAPAC MFQ INC + XELLY PLAQC + STANMOPC, N.J. 37874

aysiem s designed for trouble free
opesration, Double Inline flitration
and agjustable spray nozzies, 12
volt epoxy-coated water pumps
and low water alarm with automatic
shut down are featured.

Owner-QOperator Benefits
The CC-42A features a duai-seat
operator station for superior
visiblity, safety and comfort. The
station inctudes alloparating
controls at the steering congele.
s§ectally engineered shock
absgsorber gsystems isolating the
operator platform from the drums
help reduce (atigue and increase
operator efficlency.

value features include
permanantly oll-iubricated drum
assemblles and only aight 40-hour
grease fittings to ensure auperior
raliability and minimum downstime.
Operator aervice check pointa are
conveniently iccated and quality
compcnents ara used throughout.

For a demonstration of the CC-42A,
contact your local Oynapac dealer.

INSTRUMENTATION

Hourmaeter ® Tachomaeter o Fuel Gauge ¢ Arwneter
o Oll Pressure Light » Mydraulic Fitler Gauge ¢
Mydrauiic Fluid Temperature Gauge o Witer Tems.
perature Gauge ¢ Parxing Brake Warning 8ignai @
Speedometer ¢ Frequency Meter ¢ Vibration
indicator Lights ¢ s ' ’.
! Y

OTHER STANDARD EQUIPMENT
Hom & Neutrai Stant Safety Swilch © 180 amp =,
nour Battery ¢ Neoprena Drum Wipers ¢ Dugl © -
Bucket Ssats « Tledown Eyes ¢ Spead Contral Gate
¢ Automatic Vibration Control ¢ Vibrauon Quikstop
e Noise Reduction o ToolBox ¢ Low Watee |
Alarm o Lockable instryment Panel, Battery Box *
and Reservoir Fliker Caps @ Oty Type Alr Cleaner ,
with Vacuator, . Voat et
o mrn

OPTIONAL EQUIPMENT =~ -

¥
:’_..,.".E
Lights. Fromt and Rear ¢ Cpernior Umbrellas ROPS
s Operstor Canopy & Spedtal Paint, Y

w -

‘

e
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Technical Specifications

Goneral dimensions

Overall 1ength .o oovernrnvvenenn-s vennees ... 4950 mm
Overallwidth ... . ittt iiierenereeennnnns 1820 mm
Overallheight ............. e Ceenen «e.. 2680 MM
Wheelbase ....... Sreaeeas Chrerer e 3795 mm
Groundclearance ... ............0ceiienn, 230 mm
Outside turning radius ........ Cerererrtaeaeas 66820 mm

Tyres and wheels
7 tyres: 3 oscillating tront wheels
4 traction rear wheels

Dimensions ...... Ceeiiierteeietann . 11.00x20-18 ply
Pressure: maximum ............. 120 PSI (B 5 kg/sq cm)
minimum ... '85PSI(2.9kg/sq cm)
Compactionwidth ... ... viiiiiiineen, 4 1820 mm
TYr@OVEIED ot iii it iiieetenenneeannnnns 42 mm
Weights and capacities '
weight without ballast ........ et etea e aan , 7670 kg
Weight with wet sand ballast . ................. 18790 kg
Weight withtotalballast..................... 21370 kg
Volume disposable for ballast . ............ 53 cu. mi
Water spraying reservoir ¢apacity . ............ 370 liters
Fuellank capacity .. ....c.cvvviriinnnnnnns. 154 liters
Electnical system . ... ......... e e 12 volts
Wheel load
Withoutballast ... il el e 1095 kg
Withwetsandballast . ...........ccciinnnn.. 2598 kg
With concentrate ballast  .......... ........ 3053 kg
Engine
* CP21 - Parkins 4.236- 4 !
Rated horsepower (SAE) ....... 78 HP (59 kW) at 2400 rpm

* CP22 - Mercedes-Benz OM-352 - 8 cylinders
Rated horsepower (DIN 8270 B) 106 HP (79 kW) at 2500 tr/min.

Transmission
CCPY i Clark 18 000
*CP22 .. ... ZF "'Full Power Shift”"
Speeds
CP21 15 50kKkmm P22 1) 0k

2nd) 11.0 kmmh ‘2n3 12,0 kmMh

3 1d) 28,0 kmh 3(d) 29,0 kmh
Brakes

Service Air over hydraulic on the 4 rear wheels
Parking Mechanical on gear box.

Steering
Dual Control ® Hydrostatic Type

DYNAaAPA&LC.

DYNAPAC EQUIPAMENTOS INDUSTRRAIS LTDA l
Rod Regis Bmencount, 8180 (BR 116 - 491.8000
P.O Box 5694 « CEP ‘ZS) 01081 - Telex 11 718K - DYSP-BR |

Telelax 11491.811 - Taboko da Ggﬂ - Brazd :

A-27

Tyre pressure control gsystem

Tyre pressure 1s adjusied with the mechine in operation.
Txe "'On-the-Go Pressure Control System'* can vary the
tyre pressure from 35 to 120 PSI (2.5 kg/sq. cm 1085
kg/sq. cm)

CP21 and CP22 are equipped with a TU-FLO-500 air
COMpressor.

Optionals

o Front and rear lights ® Water sprinkler system

o Tyre scrapers e Second operator's seal

® Additional second air compressor ® Operator's cab
e Spare whee! ¢ Permanent ballast o' iron

* Protective canopy for operator

» Special air filter for desert conditions

Tyre contact areas and ground contact
; pressures chart

whee! | 385 60 | 70 | 90 | 108 | 120 o )
load |2.46 |3.355[4.92|6.33]7.38 |8.44] kplcm?

1143 kg | 56 5 | 41 4 J3 311 TCA
2500 1bs|{ 43 &7 | 57 69 72 75 GCP

1350 kg| 68 | 60 | a8 | 42 | w9 [ a7 | TCA
3000s| ¢4 | 50 | 82 | 11 | 7 | 81 | Geep
1810kg| 85| 78 { 63 | 63 | «8 | a4 | TCA
40001bs| 47 | s1°| 63 | 15 [ &3 | 90 | GCP
2270kg{ 104 | 91| 75 | 63 | 18 | 8¢ | TCA
5000ibs| 48 | 65 | 67 | 79 | €6 | 93 | GCP

2730 kg | 118 | 103 | 86 73 3:) 63 TCA
6.000 Ibs| 51 &8 | 7 82 &8 85 GCP
3052kg 113 1 g3 85 15 | 69 TCA
6714 ibs 61 73 80 $1 97 GCpP

TCA - Tyre Contact Area (SQ IN)
GCP - Ground Contact Pressure (PSI)
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ﬁ/if,_-—/Technical Spgcifications

Trensportation - Practical capaclties
Shipping weight 6100kg - Boll compaction
. Practical capacity = 0,75 x theoretical capacity (max.).
Trar?(tlrl\o?:e'ghl (rctier with operalor For l|h° rendducuon"! “ﬁ%d 0'7% w% 0}'05'6 :g;lw.h,
i ) overlap and sn elflec (] me
gg;o {uel and water) 6.500kg Oper:gng spped = § knm' "
Weight ol each drum module 3,250 kg -
Gradability 230% PRACTICAL CAPACITY (m¥h) woamaL vawrs « §5°F
Nurrber Practice! N n
Drum dimenslons o | visce | (Comoncid et rokme AT
el e
rym diameter  \1.040mm ] 4160 N
Drum she!l thickness 5V N temm ¢ | ;o | 0| 801 IR o 2]
. G 8 ¢ | vz | vo| 20 | 3 §Tex |- o0
\Israllon cofpstior ¢t acig e iSD -
Hydraulic motor nted 1o vl shaft_Indepindent Aspha!t compaction
controt for each drulp at oferdto console, with gya! §mpil- Practical capacity = 0.6 x theoretical capacity (max)
tuge O\ L For the reduction factor of 0,6, we consider 25% overté
Statc inear load (fron\and tearb el 234kg'’cm - gnd an elfective operating time of 50 minn.
Nominal amptitude. hu e 0.7mm Operating speed = 6 krih.
low 0.35mm
PRACTICAL CAPACITY (th) woawal vaLves » BT
Vibration frequenc 3.000 vom (SO H2) Practical )
igh amplity o ]
Ko ety (e an L e
- AN
Maneuverabllity ‘ B | "% | 100 | 150 {20 | e | a0 |*Ew0
Hydraullc stearing - articulated frame
e eerln? ar\?‘le | £ :cz):
eriicel oscliiation 3
Outside turning radius 4570 mm Dimenslons (mm)
Leters' min overhang 80 mm
Speed (forward/reverse) 0-11,3kmn
Englne (Dlesel)
Perkins & 236 - 4 cylinders
Rated horsopowof(&E) 785hp 557 m 212.400 rpm
Max. horsepower ) Tohp (58 at2.600 rom
Fuel tank caoecity 150 liters
Hydraulic oll reservolr capacity 150 liters
€loctrical systemn 12V (
Transmisslon
Sundstrand hydrostatic with double pisnetary gearbox
guct m
reduction in drums o J_A (
Sprinkler system L .
Pressurzed electrnic water pumps with Indepencent -
controts at Operator console Sound alarm when both ‘ e
water tanks are emply )
Wwaler 1ank capaclty (per drum) 340 Iiters =
Optlonals -

Fiberglass canopy ® cabin

DYRAPAL.

E;NAPAC EQUIPAMENTOS INDUSTRIAIS LTDA

Regv; Btlencount 3180 (BR 118) - Phone 491-8000

PO Bor 9694 CEP Zi) 01051 - Yeles 1171833 - DYSP-BR
eletex 114918110 - Yabodo 62 Berra - €P - Brazi

wo tasarve the ngnt to change specifications without notics Catrewam

59/
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- TRUCTION DATA + STATE CODE (8§
e gHEONgT tljgn * SPS PROJECT CODE io 51
SUBGRADE EXCAVATION AND BACKFILLING SKETCH + TEST SECTION NO. (o 2!
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v Y LU N UNINO T LUN L INVEY L NO. Dk FORMULE: |MB20=_
ENDROIT | CANTON TREMBLAY] FORMULE DE MELANGE 96 TYPE DE MELANGE: MB-
caus: | s, 7 7T TS GRANUL. MODIFIEE 0/t .,
TAMIS ‘ol + o . - Wist bww)) 890900 FORMULE SPECIALE 0/ 1)
Aoh{SEEFEcaE Iy Quskee, . [Cauere | PROVENANCE NO 1 GRANULOMETRIE A FROID : | D-GB.y ABSORPTION
Direction des scls et m: [ milimetres I Microns ]
Sitrat. . . L TaTi-Dt— A o ! 25 20 16 125 10 5 25 125 630 315 160 80 % usine EAU
rcentiaie L e S sable S IBANC.JP TREM 6] 100 100 100 100 100 997 99 97 85 47 10 20 | 20 2.675 0.63
fe o etlonge: TE-2 5-0 |C)CARRPICCONST 1f 100 100 100 100 100 951 65 39 24 17 12 92 I 28.0 2.639 069
e L 10-5  |P |ICARR PICCONST 2 100 100 100 100 94 228 8 5 4 3 2 20 0.0 2.648 049
L S PRIRILIRE 125-10|P CARR PICCONST 3 100 100 100 9N as 2 2 2 2 2 12| 240 2.656 0.48
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20233 SFousl !l')_ Jy
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. Dds fSeust | FORMULE |l 100 99 89 77 62 S06 4 27 16 7 42
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ccoag | ] +4 2 2-5 -85 49000 2-4
i e Jak
chaTInage
densite AUTRES INFORMATIONS FEUIL DE BITUME GRANULATS BITUMINEUX. | REMARQUES:
LOME&Z1 e MINIMUM EBC
DENSITE EFFECTIVE GRANULAT | 2 661 691 681 651 % BITUME: —~ FACTEUR DE CORRECTION = +0.15
% BITUME EFFECTIF 425 % TG SST VAM PENETRATION - PARTICULER  FM.. #32
AILM DE BITUME EFFECTIF 789 MC Pa 85/100
%BITUME ABSORBE 027 % Pa 1507200
“UhE LuTEU Gibragée 1ntfvam 127 % [  NAj FORMULE PRESENTE :
Ty s sier onbrases and|coupacnaTe. 128 PAR: _
deneote brote s Reprise sur ¢ 69286 (2 | TAUX DE POSE MINIMUM 108 1 kg/m2 - -~
SURFACE SPECIIQUE TOTALE |  5.51 m2/kg [  NAJNC REPRESENTANT DE
TYPE DE BITUME(penetration): | PG S2-34 CONVENTIONNEL :
96—06—01
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USINE NO 005 INTER—-CITE CONSTRUCTION LTEE NO. DE FORMULE: 'MB16-52N—96
ENDROIT cmron TREMBLAY] FORMULE DE MELANGE 96 TYPE DE MELANGE: mMB— 16
caus: s IR GRANUL. MODIFIEE 0/1 1
TAMIS 20 TAST Oov D 89A90 FORMULE SPECIALE_0f1
CALIBRE PROVENANCE GRANULOMETRIE A FROID ; 0D.G.B. ; ABSORPTION
millimetres Microns K ! £
S 20 16 125 10 S 25 125 630 315 160 80 % v usine EAU

sable S BANC JP TREMBLAY. 160 100 100 100 100 935 90 9 64 44 5 17 210 2675 0.63
5-0 :C FPIC CONST CALCAIRE] 100 100 100 100 100 95 66 39 26 18 13 100 310 2.639 0.69
10-5 (P [PIC CONST CALCAIRE] 100 100 100 100 99 26 7 4 3 3 2 19 170 2648 0.49
125-10|P IPICCONSTCALCAIRE] 100 100 100 95 S0 3 2 2 1t 1 110 130 2656 048
16-125/P [|PICCONSTCALCAIRE] 100 100 9 41 2 1 t 1t 1 107] 180 2677 0.39

COMBINE 100 _100 99 89 77 S5S 43 33 27 167 40 | 1000 2.657 0 537

' GRANULOMETRIE A CHAUD |
B __ FORMULE 100__100 99 89 77 555 43 33 21 16 7 44
EXIGENCES GRANULOM 100 100 _96/100 80/92 62/82 40/60 29/47 20/38 14/31 10/26 S/17 3/8
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i TGl % BITUME % VIDES vC8 STAB, DEFOR. DENS. BRUTE __ DENS MAXIMUM |
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% 8ITUME EFFECTIF 425 % TG ___SST__VAM PENETRATION -MTQ FM.: #13
FILM DE BITUME EFFECTIF rramc | Pa 85/100 ~ PIERRE DE GALCAIRE
%BITUME ABSORBE 058 % Pa 150/200
VAM. 131 % [ NAj FORMULE PRESENTE :*
COMPACTIBILITE. 132 PAR:
TAUX DE POSE MINIMUM 9.3 kg/m2 :
“RFACE SPECIFIQUE TOTALE 559 m2/k NA|MC ENIR Eu
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il Gouvernement du Québec
QIQ Ministére
: des Transports

Méthode de conception d'un enrobé bitumineux
Niveau 1 "SUPERPAVE"

Direction Lab. des chaussées Projet numéro : 90 , Méthode volumétrique
NORME: AASHTO Provisional Method TP4, Edition 18 (Sept. 1993)
Numéro da laboratoire - - Numéro de projet Numeéra de contrat
96-862 626441 Superpave
Caractéristiques de I'enrobé
Pb (%) Dgb Dmax |% 0.080mm Dbit ‘Dge Pbe Fines/Pbe
4,20 2,712 2,561 45 1,010 2,746 3,76 1,197
Essai a la presse a cisaillement (girations et hauteurs)
Echantillon Hi Hd Hm
Ni= 7 4.2A 115,4 106,1 105,0
Nd = 76 4.2B 115,4 106,1 104,9
Nm= 117 4.2C 115,2 106,0 104,9
Détermination de la densité brute selon la norme AASHTO T 166-88 (méthode B)
Numéro de I'échantillon 4.2A 4.28 4.2C
Masse séche A 4468,9 | 44683 | 4468,3
Masse (pycnomeétre + éprouvette + eau) B 9664,4 9657,1 9655,5
Masse S.S.S. C 44729 447231 44736
Masse d'eau a 25°C pycnometre no: 1898 D 69852 | 69852 | 6985,2
Densité brute=A/(C+D-B) E 2,491 2,482 2,A78
Densité brute moyenne 2,484
Tableau des résuitats
%0Dm@Nm |Rap.Hauteus Db@Nd | %Dm@Nd |Rap.Hauteury Db@Ni %DmMm@Ni
Echantillon| Db/Dm (Hm/Hd) | Db(HM/Hd) [Dm@Nd/Dr}  (HmyHr) | Db(Hm/Hi) |Db@ NifDm|
4.2A 97,3 0,990 2,465 86,3 0,910 2,267 88,5
4.2B 96,9 0,989 2,454 95,8 0,909 2,256 88,1
4.2C 96,8 0,990 2,452 95,7 0,911 2,256 88,1
Moyenne 97,0 2,457 95,9 2,260 88,2
Exigence|{ <98% =96% < 89%
£quipements Vides (%) a Nd = 4.1 Exngence§
Balance no 000011 VAM (%) aNd= 13,2
Etuves 000611,000248,000247 VCB (%) aNd = 69,2
Malaxeur no 001725
Démouleur no 003473 Echantillon préparé par: |Denis Proteau
Presse 004907, bain 000453 Essai effectué par Denis Proteau
Autres Date de f'essat: 10 Septembre 1996

C\DENISP\SUPERPAWVICOMB2 42 XLW

Tél.: (418) 644-0181

Service des matériaux de chaussées

Parc technologique du Québec Métropolitain, 2700, rue Einstein, Sainte-Foy, (QC) G1P 3ws

A-37

Télécopieur (Fax): (418) 646-6692

(MICROSOFT EXCEL) 6 SEPTEMBRE 1998



Méthode de conception d'un enrobé bitumineux

%?‘\:l\{.etron;mem du Québec ¢ ¢ !
des Transports Niveau 1 "SUPERPAVE
Direction Lab. des chaussées Projet numéro : 90 , Méthode volumetrique

NORME: AASHTO Provisional Method TP4, Edition 1B (Sspt. 1993)

Numéro de laboratoire Numara de projat Numéra dé contrat:’ - i
96-862 626441 Superpave
Caractéristiques de I'enrobé
Pb (%) Dgb Dmax |% 0.080mm Dbit Dge Pbe Fines/Pbe
4,70 2,712 2,534 4.5 1,010 2,738 4,37 1,031

Essai a la presse a cisaillement (girations et hauteurs)

Echantillon Hi Hd Hm
Ni = 7 4.7A 114,7 104,9 103,6
Nd = 76 4.7B 114,0 104,1 102,9
Nm= 117 4.7C 114 1 104,5 103,3

Détermination de la densité brute selon la norme AASHTO T 166-88 (méthode B)
Numéro de I'échantilion 4.7A 4.7B 4.7C

Masse seche A 4430,3 | 4427,2| 44304
Masse (pycnométre + éprouvette + eau) B 9639,3 | 9642,9| 9639,6
Masse S.S.S. C 44334 | 44289 | 443238
Masse d'eau a 25°C pycnomeétre no: 1898 D 69852 | 69852 | 69852
Densité brute=A/(C+D-B) E 2,490 2,500 2,491
Densité brute moyenne 2,494

Tableau des résultats

%Dm@Nm |[Rap.Hauteury, Db@Nd | %Dm@Nd |Rap.Hauteui Db@Ni %Dm@Ni
Echantillon| Db/Dm (Hm/Hd) | Db(HmM/Hd) IDm@Nd/Dr]  (Hm/H1) | Db(Hm/Hi) {Db@ Ni/Dm
4.7A 98,3 0,988 2,459 97,0 0,903 2,249 88,8
4.7B 98,6 0,988 2,470 97,5 0,903 2,257 89,0
4.7C 98,3 0,988 2,462 97,2 0,905 2,256 89,0
Moyenne | 98,4 2,464 97,2 2,254 88,9
Exigence| <98% =96% <89%
Equipements Vides (%) a Nd = 2,8 |Exigences
Balance no 000011 VAM ('%) aNd-= 13,4
Etuves 000611,000248,000247 VCB (%) a Nd = 79,4
Malaxeur no 001725
Démouleur no 003473 Echantillon préparé par: |Denis Proteau
Presse 004907, bain 000453 Essai effectué par: Denis Proteau
Autres Date de l'essar 10 Septembre 1996

Service des matériaux de chaussées
Parc technologique du Québec Métropolitain, 2700, rue Einstein, Sainte-Foy, (QC) G1P 3W8
Tél.: (418) 644-0181 Télécopieur (Fax): (418) 646-6692
C \DENISP\SUPERPAVICOMB2_47 XLW A-38 (MICROSOFT EXCEL) 8 SEPTEMBRE 1998



Bl Gouvernement du Québec
azg Ministére
des Transports

Direction Lab. des chaussées

Projet numéro : 90

Méthode de conception d'un enrobé bitumineux N
Niveau 1 "SUPERPAVE"
, Méthode volumétrique
NORME: AASHTO Provisionat Method TP4, Edition 1B {(Sept. 1993}

Numeéro de laboratoire. Numéra de projet - Numéra.de contrat:- =
96-862 626441 Superpave
Caractéristiques de I'enrobé
Pb (%) Dgb Dmax |% 0.080mm Dbit Dge Pbe Fines/Pbe
5,20 2,712 2,516 4.5 1,010 2,740 4,84 0,930
Essai a la presse a cisaillement (girations et hauteurs)
Echantillon Hi Hd Hm
Ni = 7 5.2A 112,9 103,1 101,9
Nd = 76 5.28 111,9 102,6 101,56
Nm= 117 5.2C 112,8 103,0 101,9
Détermination de la densité brute selon la norme AASHTO T 166-88 (méthode B)
Numeéro de I'échantillon 5.2A 5.2B 5.2C
Masse seche A 4382,8 4377 2 4380,7
Masse (pycnométre + éprouvette + eau) B 9612,9| 9613.8| 9612,4
Masse S.S.S. C 43840 4378,4 4381,9
Masse d'eau a 25°C pycnometre no: 1898 D 69852 | 69852 | 69852
Densité brute=A/(C+D-B) E 2,495 | 25021 2,497
Densité brute moyenne 2,498
Tableau des résultats
%Dm@Nm |Rap.Hauteuqg Db@Nd | %Dm@Nd |Rap.Hauteury Db@Ni %Dm@Ni
Echantillon] Db/Dm {Hm/Hd) | Db(HmM/Hd) |[Dm@Nd/Dm{ (Hm/Hi) | Db(Hm/H) |Db@ Ni/DmL
5.2A 99,2 0,988 2,466 88,0 0,902 2,250 89,4
5.2B 99,4 0,989 2,474 98,3 0,906 2,267 90,1
5.2C 99,2 0,989 2,470 88,2 0,903 2,253 89,6
Moyenne 99,3 2,470 98,2 2,257 89,7
Exigence| <98% =96% < 89%
Equipements Vides (%) a Nd = 1,8 |Exigences
Balance no 000011 VAM (oﬁ) aNd-= 13,7
Etuves 000611,000248,000247 VCB (%) aNd = 86,6
Malaxeur no 001725
Démouleur no 003473 Echantillon préparé par: |Denis Proteau
Presse 004907, bain 000453 Essar effectué par: Denis Proteau
Autres Date de I'essai: 10 Septembre 1996

Service des matériaux de chaussées

Parc technclogique du Québec Métropolitain, 2700, rue Einstein, Sainte-Foy, (QC) G1P 3W8

C \DENISPASUPERPAVICOMB2_52 XLW

Tél.: (418) 644-0181

A-39

Télécopieur (Fax): (418) 646-6692

(MICROSOFT EXCEL) 6 SEPTEMBRE 1998



I Y8 Gouvernement du Québec
!5&\, Minlistére
M des Transports

Niveau 1 "SUPERPAVE"

Méthode de conception d'un enrobé bitumineux

Direction Lab. des chaussées Projet numéro : 90 , Méthode volumétrique
NORME: AASHTO Provisional Method TP4, Edition 18 (Sept. 1993)
Numéro de laboraioire - Num#éro de projat Nu:rlétu de'contrat:.
96-862 626441 Superpave
Caractéristiques de I'enrobé
Pb (%) Dgb Dmax _ |% 0.080mm Dbit Dge Pbe Fines/iPbe
5,70 2,712 2,516 45 1,010 2,765 5,02 0,896
Essai a la presse a cisaillement (girations et hauteurs)
Echantillon Hi Hd Hm
Ni 7 5.7A 108,9 100,5 100,2
Nd = 76
Nm= 117

Détermination de la densité brute selon la norme AASHTO T 166-88 (méthode B)

Numeéro de I'échantillon

Masse séche

Masse (pycnomeétre + éprouvette + eau)

Masse S.S.S.

Masse d'eau a 25°C pycnometre no: 1898
Densité brute=A/(C+D-B)

5.7A

4335,2

9582,8

4336,1

6985,2

moow>»

2,494

Densité brute moyentie 2,494
Tableau des résultats
%Dm@Nm {Rap.Hauteur Db@Nd | %Dm@Nd |Rap.Hauteury Db@Ni | %Dm@Ni
Echantillon] Db/Dm {HM/Hd) | Db(HM/Hd) [Dm@Nd/Dny  (Hm/Hi) | Db(Hm/Hi) [Db@ Ni/Dm|
5.7A 99,1 0,997 2,486 98,8 0,921 2,296 91,2
Moyenne | 99,1 2,486 98,8 2,296 91,2
Exigence| <98% =96% < 89%
Equipements Vides (%) a Nd = 1,2 Etxigence
Balance no 000011 VAM (%) aNd= 13,6
Etuves 000611,000248,000247 VCB (%) aNd = 91,2

Malaxeur no 001725

Démouleur no 003473

Presse 004507, bain 000453

Autres

C \DENISPASUPERPAVICOMB2_52 XLW

Echantilion préparé par:

Denis Proteau

Essar effectué par:

Denis Proteau

Date de l'essal:

10 Septembre 1996

Service des matériaux de chaussées
Parc tachnologique du Québec Métropolitain, 2700, rue Einstein, Sainte-Foy, (QC) G1P 3w8

Tél.: (418) 644-0181
A-40

~

Télécopleur (Fax): (418) 646-6692

(MICROSOFT EXCEL) 6 SEPTEMBRE 1996



rercent

SuperPave Level 1 Design Summary

I—_Design Gmm % Gmm | % Gmm VMA VFA % Gmm
AC @ Ni @ Nd @ Nd @ Nd @ Nm
<.25" | |
% of Gmm VMA @ Nd
100.0 17.0 .
N
99.0 L 16.0
v [ ¥
98.0 15.0
=
3]
97.0 Q 14.0 -
O
[a¥
96.0 13.0
95.0 12.0
94.0 L : 11.0
4.2 4.4 5 57 4z  AF Sz $F
AC, % Total Weight of Mix AC, % Total Weight of Mix
VFA @ Nd Unit Weight @ Nm
95.0 24207
251
90.0 24007
25
85.0 /
g —_—
20.0 # (E 1. éo //
/ o 2366
75.0 s 24
/ 2.340-
70.0 Z.A%
65.0 ‘ Wit
60.0 . 2306
AL A7 sz SF At AL AT s 5F
AC, % Total Weight of Mix AC, % Total Weight of Mix
A-41

.
A

{ )
7 =T o,

\Pd



— 294901, 8090\

Gouvernement du Québec
Qb Ministére des Transports

Laboratoire des chaussées Date: _ 1996/09/11
y I 4
T E L E C O P I E Nombre de pages (celle-ci compnse): 2
A: M. Femand Tremblay De: Manna Beaudoin
MATERIAUX DE
CHAUSSEES
2700, Einstein,
Sainte-Foy (Québec)
G1P 3Ws8
Téléphone: .
Téléphone: (418) 644-0181
Télécopieur: (418) 549-2540 . ]
Télécopieur: (418) 646-6692

cc: M. Jean-Pierre Boivin

Notes: O Urgent O Pourinformation | [] Réponseau |({J Veuilez
plus vite commenter

OBJET : Formulation EB-14, contrat # 3671-95-0906

Nous avons regu les granulométries de vos classes granulaires. |l y a une différence entre
la granulométrie du 0-3 réalisée par le secteur enrobés et votre granulométrie de cette
méme classe 0-3.

Je vous fais parvenir les proportions que vous devriez utilisées selon vos granulométries
(Voir combiné 2 de la page suivante) afin d'obtenir le combiné granulométrique équivalent
de celui que nous vous avons propose.

Suite a cette différence entre les granulométries de la classe granulaire 0-3, nous avons
demandé de réaliser une extraction sur une éprouvette ayant servie a la formulation du
mélange EB-14 afin de déterminer le combiné réel.

Salutations

AVIS DE CONFIDENTIALITE

Si le récipiendaire ou le lecteur de cette transmission n'est pas le destinataire intentionnellement visé, il est, par les presentes, avisé que
toute diffusion, distnbution ou transcnption de ce message est stnctement interdite. Si vous receviez la presente communication par
emeur, veuillez sl vous plait nous aviser immédiatement par téléphone

A-42



-Gouvememem du Québec
5!0 Ministére
des Transports

Direction Lab. des chaussées

Analyse granulométrique

Classes granulaires Combinés Fuseau [MvMax -
me doglpd [03mm | 36 mm 510 mm 10-14 1 2 '
avh [comb. 1] s0.0% | 15.0% | s0.0% 15,0% || 100.0% min | Max || oss
DROP .[comb. 2] 3so% [ 25.0% [ 27.0% 13.0% || 1000% | % % % I
P ? Tamis{mm) R

20,00 | 100 100 100 100 || 100,0{ 100 100 100 § 100 } 20,00
14,00 | 100 100 100 91 98,7 99 95 100 85 |l 14,00
10,00 || t0O 100 87 16 83,5 88 75 90 73 |1 10,00
5,00 99 83 11 3 55,8 59 50 65 54 5,00
2,50 88 13 5 2 39,0 36 29 47 39 2,50
1,25 63 6 4 2 276 25 20 40 29 125
0,630 47 3 2 20,8 19 14 4 21 0,830
0,315 34 4 3 2 15.4 14 10 26 15 || 0,315
0.160 22 3 2 2 10,2 9 5 17 11 0,160
0,080 j| 13.1 2.1 15 1,2 6.2 57 3 8 8 0,080
MVMax : Courbe de la masse volumique maximale
Courbe granulométrique
EB-14
1N,0 k- T1] 1]
80,0 -
§ 60,0 ‘
=
G 00 ..
20,0 — T %L t
Tt ‘
0.0 ¢ }% i 1 t
0 20 40 60 80 100
Tam:is~0,45
=m==Comb 1 @ Fuseaumn @ Fuseaumax —— MVMax A Zone_restr max A Zone-restr min —===Comb 2
Remarque : Formuiation méthode LC

Granulat : inter-Cité
granulométries de inter-cité

% Liant: 4,9

Copies a: No: Laboratoire : 96-862 Préparé par: Denis P. et Marc P.
No: Projet : 626441 Approuvé par :
Date : 5 Septembre 1996
Service des matériaux de chaussées
Parc technologique du Québec Métropolitain, 2700, rue Einstein, Sainte-Foy, (QC) G1P 3W8
Tél.: (418) 644-0181 Télécopieur (Fax): (418) 646-6692
C \DENISP\EB14icc XLS (MICROSOFT EXCEL) 9 SEPTEMBRE 1996




Gouvernement du Québec 8C]Aq0 B

Ministére
des Transports
g SCepicC . xls HAQ0D

Sainte-Foy, le 12 septembre 1996

A:  Monsieur Ferand Tremblay
Inter Cité Construction

DE: Marina Beaudoin, ing.
Secteur Enrobés

OBJET : Formulation Superpave pour projet SPS-9
Contrat #3671-95-0906, route 170, Larouche

Vous trouverez ci-joint le combiné granulométrique a utiliser pour les sections ou la
formulation Superpave est requise. Les proportions indiquées ont été ajustées en
fonction des résultats de vos granulométries. La teneur en bitume de 4,25% peut
étre sujet 4 un changement mineur.

Etant donné la différence entre votre granulomeétrie du 0-3 mm et celle du secteur
Enrobés, une extraction sera réalisée sur une des éprouvettes ayant servie a la
formulation Superpave.

Tout en espérant que ces renseignements seront conformes a vos besoins, nous
demeurons a votre entiére disposition pour tous renseighements suppiémentaires.

Recevez, Monsieur, 'expression de nos sentiments les metlleurs.

//7 7@1{37@ &Qo( C/@WV

c.c. Monsieur Jean-Pierre Boivin, ing.

Service des matenaux de chaussees
2700 rue Einsten Sainte-Foy (QUEBEC) Canada GIP3wWs
Telephone (418) 644-0181 Telecopieur (418) 646-6692
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LC

-scl)uvarnemem du Québec
q‘!’a nistére
des Transports
Direction Lab. des chaussées
Analyse granulométrique

[comb.1] oo [ T
| Comb. 2

Tamis(mm)|
20,00 100
14,00 || 100 100
10,00 | 100 100 87 16 77 72
5,00 99 83 11 3 54 50
2,50 88 13 5 2 31 34 28 58
1,25 63 6 4 2 21 24
0,630 47 5 3 2 16 18
0,315 34 4 3 2 12 14
0,160 22 3 2 2 8 g
0,080 || 13,1 =2,1 1,5 . ==1 2 5.0 5,6 2 =10
MVMax : Courbe de la masse volumique maximale
Courbe granulométrique
0-12,5 mm
100,0 T
! >
80,0 =
3 % LEsesses
E i
¥ %00
20,0 ! 1
A" I i : xf ;
0.0 131 1] .Y )
0 20 40 60 80 100
Tamis*0,45
l—Comb 1 @ Fuseaummn @ Fuseaumax ——MVMax A Zone restr max A Zone-festr min = Comb. 2
Remarque : Formulation Superpave
Granulat : Inter-Clté % Liant: 4,25
granulométries de inter-cité
Copies a: No: Laboratoire : 96-862 Préparé par: Denis P. ot Mare P.
No: Projet : 626441 Approuvé par :
Date : 12 Septombre 1996

Service des matériaux de chaussées
Parc technologique du Québec Métropolitain, 2700, rue Einstein, Sainte-Foy, (QC) G1P 3W8
Tél.: (418) 644-0181 Télécopieur (Fax): (418) 646-6692

C \DENISP\supicc XLS (MICROSOFT EXCEL) 9 SEPTEMBRE 1996
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ﬁ?:lv;;nrgment du Québec -
des Transpotts 8? 0 QO al
89093

Sainte-Foy, le 22 septembre 1996

A:  Monsieur Fernand Tremblay
Inter Cité Construction

DE: Marina Beaudoin, ing.
Secteur Enrobés

OBJET : Deuxieme formulation Superpave pour projet SPS-9
Contrat #3671-95-0906, route 170, Larouche

Vous trouverez ci-joint le nouveau combiné granulométrique a utiliser pour la
formulation Superpave du site 890900 (voie nord) des sections 890902 ( 25+375 @
25+680) et 890903 (25+710 @ 26+015). Les proportions indiquées ont été
ajustées en fonction des résultats de vos granulométries. La teneur en bitume est
de 4,40% pour ces sections.

Tout en espérant que ces renseignements seront conformes a vos besoins, nous
demeurons a votre entiére disposition pour tous renseignements suppiémentaires.

Recevez, Monsieur, I'expression de nos sentiments les meilleurs.

c.c. Monsieur Jean-Pierre Boivin, ing.

Service des matériaux de chaussees
2700, rue Emnsten, Sainte-Foy (QUEBEC) Canada GiP3W$
Téléphone (418) 644-0181 Télecopieur (418) 646-6692
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K2 des Transports
Direction Lab. des chaussées

Analyse granulométrique

| Classes granulaires I Comblnes

| 0-3mm { 3-6 mm 15-10 mm 10-14 "
|_45.0% | 18,0% | 20,0% 17,0% ll 100,0% ;
[
Tamis(nmm)|
20,00 || 100 100 100 100
14,00 j| 100 100 100 91
10,00 | 100 100 87 16
5,00 99 a3 11 3
2,50 88 13 5 2
1,25 63 8 4 2
0,630 47 5 3 2
0,315 34 4 3 2
0,160 22 3 2 2
0,080 || 13.1 2,1 1,5 1,2
MVMax : Courbe de la masse volumique maximaie

Courbe granulométrique
0-12,5 mm
100,0
80,0 =2 ’
E 600
: pacs
Q
® %0 l -
20,0
i | T [
0.0 1 I 1 T i
0 20 40 60 80 100
i Tamis~0,45
{
;‘—Comb 1 ® Fuseaumn @ Fuseaumax —  MVMax A Zone_restr max A Zone-restr min —Comb. 2]
Remarque : Formulation Superpave
Granulat : inter-Cité % Liant: 4,40
granulométries de interité
Copies a: Sections 890902 et 89090 No: Laboratoire : 96-862 Préparé par: Denis P. et Marc P,
No: Projet : 626441 Approuvé par : 72{auna. &’aua/au

Date : 19 Septembre 1998

Service des matériaux de chaussées
Parc technologique du Québec Métropotitain, 2700, rue Einstein, Salnte-Foy, (QC) G1P 3W8
Tél.: (418) 644-0181 Télécopieur (Fax): (418) 648-6692

C \DENISP\supicc2 XLS (MICROSOFT EXCEL) 9 SEPTEMBRE 1996
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(3 k4

FHWA-LTPP

FALLING WEIGHT DEFLECTOMETER DATA

ITXSL-NARO COLLECTION AND PROCESSING SUMMARY
STATE / PROVINCE: QE / 890900 & 89A900
Name / Code No FLEXIBLE PAVEMENTS 13-Apr-88
Page 1/1
SHRP ] SURVEY | MEAN VALUES FOR DROP HT 2 (mlls) TEMPERATURE EFFECTIVE SN SUBGRADE | MODULUS | MODULUS OF COMMENT
iD DATE S1 S1 Ss7 s7 {mean) | {min/max) SN STODEV | MODULUS STD DEV TEST PIT NO. NUMBER
mm/ddlyy STD DEV STD DEV D1 D1 psl psi 1

890001 S28/97 579 046 064 004 70 63775 851 oA 85572 3556
890902 52807 51N 043 036 004 83 8187 828 026 96697 9406
890903 52807 766 102 072 0Q7 87 86/88 785 039 49747 4651

89A901 5/2097 802 osg 106 017 85 81/90 1287 056 38953 1111S

89A902 | 5/2007 788 097 061 oo7 69 61/76 1223 051 72791 9213

89A903 | 52887 1109 140 187 032 84 8385 11 82 047 20273 4288

COMMENTS:




LTPP SPS Project Deviation Report State Code
Project Summary Sheet Project Code

lo
la

10 |0
|G [~

Project Classification Information

SPS Experiment Number. 9 /A State or Provincer QWEBEC

LTPP Region: &R North Atlantic S North Central [T Southern ) Western
Climate Zone- C Dry-Freeze O Dry-No Freeze X Wet-Freeze O Wet-No Freeze
Subgrade Classification. & Fine Grain O Coarse Grain  J Active (SPS-8 Only)

Project Experiment Classification Designation (SPS 1, 2 and 8)

Construction Start Date G _ 02 -9% |Construction End Date: 96. 09 -2¢%

Deviation Summary

Site Location Deviations R No Dewiations T Minor Dewviations T Significant Deviations
g

Construction Dewviations: ™ No Deviations 8 Minor Deviatons T3 Significant Deviatons

Data Collection and Processing Status Summary

Inventory Data (SPS 5.6.7.9) o Complete Submission U Incomplete TJ Data Not Available 3 NA

Materials Data: ® All Scheduled Samples Obtained and Tested U Incomplete/No Test Data

Construction Data: X All Required Data Obtained J. Incomplete/Missing Data Elements

Historical Traffic Data: O All Required Historical Esumates Submitted (SPS 5.6,7.9)
Required Estimates Not Submutted T NA

Traffic Monitoring Equipment: 0 WIM Installed On-Site [0 AVC Installed On-Site
T ATR Installed On-Site 3 No Equipment Installed

Traffic Monutoring: B¢ Preferred OJ Conunuous O Mimimum O Below Minimum (O Site Related

Traffic Monitoring Data: — Monutoring Data Submutted ® No Monitoring Data Submitted

FWD Measurements 2 Preconstruction Tests Performed T Construction Tests Performed
X Post-construction Tests Performed

Profile Measurements: O Preconstruction Tests Performed X Post-construction Tests Performed

Distress Measurements: [J Preconstruction Tests Performed Post-construction Tests Performed

Maint. & Rehab. Data: O Complete Submission U Incomplete = Data Not Available X NA
Report Status

Materials Sampling and Test Plan T Document Prepared & Final Submutted to FHWA

Construcuon Report: O Document Prepared & Final Submutted to FHWA

AWS.(sPs 1,2. &8 O AWS Installed O AWS Installation Report Subrmtted to FHWA T NA

—r

Page _ | of O Preparer 8&5@‘ Bby kb s e Date §3-0%-20

T TXSL - NARO



LTPP SPS Project Deviation Report State Code
Site Location Guidelines Deviations
e

Project Code

—

3@ Comments Pertain to All Test Sections on Project
™ Comments Pertain Only to Section(s). (Specify)

Site Location Gudeline Deviation Comumnents

No Deviehons

Page 9‘ of “9/ Preparer @G\—“t\ M—N\h\mgﬂ Date 98-04_-20

TTXSL - NARO
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LTPP SPS Project Deviation Report State Code

L5
Construction Guidelines Deviations Project Code o2 90
® Comments Pertain 1o All Test Sections on Project
00 Comments Pertain Only to Section(s)' (Specify)
Construction Guidelines Deviation Comments
() NARO represcatrtive Wes Onln  avoiloble on <. }e
-~

Aoavim e cuvdece  loure  pavied .
Ay v ¥/ Zuim— e

@ g—&vh ourd I:fOc)a/I%L I'n Gy R e C,&,\,\SG.J ‘,Zg/mL

Hw wmO w1t rivg

foct Sechowms tdeve M—Y offec \ad.

f,uJ Cowme  Howsde Jﬂu/o‘,} 199€ .

&2

¥

Page S  of 5§ Preparer @@Sel Ay kho dev

TTESC - NAR VO

Date qg-Q‘f-Zo




LTPP SPS Project Deviation Report State Code {9
Data Collection and Project Code
Materials Sampling and Testing Deviations

X Comments Pertain to All Test Sections on Project
T Comments Pertain Only to Secuon(s). (Spceity)

Data Collection & Matenal Sampling and Testung Deviation Comments
@ Pre.  conedyuwctwm WI!M _m\d(ies%q wev e
[)c-foym&i / _NQM C?'] 2 KAQAf U\N\"MH"S %gl‘e*v
J;:ms-}wam-u W s Coraple e -

O :()Q(/\%-L—: a—ﬁ (ot mix aspka/-f CAWCvae $& g’ewfcs
_befne Zwro-*-otﬁ CA}&{’,@LH\)/» stnfd  10d  exce—s!
?O_MMIS. AIL%@&/’M heanteed Fo worve
Koo 2 liowvs -

@ A C‘*{'f“VV\\G\ frﬁ /qub\_«{’b\ decT  WGS o]

ooy Lormed o o\// Sc’c%o-ms AS IS vregani vagl
E_,:}V}»fh& éMJ{/IM{’Sv /

@ ,be Jechgm Al’oﬁ ’4—/04“/ Aistresc §uvvw wvmhv,ng
gwos&;j 4\7 be. peVEOVM-Q_{/ /-3 LV\A?V\)'&SI Jes s
'/e\v-w 'ZM'V\MS L W7 Ko 6 wamhhs Ves%g_cc%vciﬁ
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Page f_t of 5- Preparer gase[ AMJ;\,@-LEV Date 93_04/-20

TTXSL - NARO
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LTPP SPS Project Deviation Report
| Other Deviations

State Code
Project Code

% Comments Pertain to All Test Sections on Project
3 Comments Pertain Only to Section(s) (Specify)

Other Deviation Comments

AV,

o Wan

e via

Page 9 of 5 Preparer Basel Abnkhater

ITxst - NARO

Date C]g 09-20




LTPP SPS Project Deviation Rcport State Code _8 i |

Project Summary Sheet Project Code A9 oo
Project Classification Information

SPS Expeniment Number. G A State or Province Quwcle

LTPP Region- North Atlanuc J North Central O Southem O Western

Climate Zone:  Dry-Freeze O Dry-No Freeze & Wet-Freeze T Wet-No Freeze

Subgrade Classification. ® Fine Grain s Coarse Grain I Active (5PS-8 Only)

Project Experiment Classification Designaton (SPS 1, 2 and 8)

Construction Start Date- /ilt:j,# 96 Construction End Date.  §6 .c9-/¢

Deviation Summary

Site Location Deviations R No Dewiations =1 Minor Deviations T Significant Deviations
M

Construction Deviations. D No Dewviations ® Minor Devianons T Significant Deviauons

Data Collection and Processing Status Summary

Inventory Data (sps 5.6.7.9) 2 Complete Submission T Incomplete T Data Not Avalable TJ NA
Materials Data. ™ All Scheduled Samples Obtained and Tested (O Incomplete/No Test Data

Construcuon Data: X All Required Data Obtained (O Incomplete/Missing Data Elements

Historical Traffic Data: O All Required Historical Esumates Submutted (SPS 5.6,7,9)
(8 Required Estimates Not Submitted T NA

Traffic Monitoring Equipment: O WIM lInstalled On-Site [J AVC Installed On-Site
T ATR Installed On-Site X No Equipment Installed

Traffic Monitoring' & Preferred {J Conunuous 0 Mimmum T Below Mimmum 2 Site Related

Traffic Monitoring Data’ — Monitoring Data Submutted B No Monitoring Data Submitted

FWD Measurements J Preconstruction Tests Performed = Consuuction Tests Performed
X Post-construction Tests Performed

Profile Measurements:  Preconstruction Tests Performed X Post-construction Tests Performed

Distress Measurements: [J Preconstruction Tests Performed X Post-construction Tests Performed

Maint. & Rehab. Data: ® Complete Submission O Incomplete T Data Not Available — NA
Report Status

Materials Sampling and Test Plan T Document Prepared X Final Submitted to FHWA

Construcuon Report: O Document Prepared D Final Submitted to FHWA

AWS. (sps 1.2, &8) = AWS Installed O AWS Installation Report Submutted to FHWA T NA

Page | of 5 Preparer Ba&c\ Bv ko te - Date 98 -04-2o
TTXSL -NARD




—

& Comments Pertain to All Test Sections on Project
T Comments Pertain Only to Section(s) (Specify)

LTPP SPS Project Deviation Report State Code
Site Location Guidelines Deviations Project Code

lo leo

‘Alo [0

Site Location Guidehine Deviation Comments

NO _’be\;m\%\h\s

Page 2 of 5 Preparer Base\ Aok o e -

T TXSL - NARD

Date 98-904-20




LTPP SPS Project Deviation Report State Code 29 9
Construction Guidelines Deviations Project Code A 990 9

B Comments Pertain to All Test Sections on Project
T Comments Pertain Only to Section(s) (Specify) \

Construction Guidelines Deviation Comments
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Page 2 of 5/— Preparer gaSel A{AMH’\A‘)*V‘ Date 98-09-20
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LTPP SPS Project Deviation Report State Code
Data Collection and Project Code A9
Materials Sampling and Testing Deviatioans

le o
[© [0

X Comments Pertain to All Test Sections on Project
T Comments Pertain Only to Section(s). (Specity)

Data Collection & Matenal Sampling and Testing Deviation Comments
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LTPP SPS Project Deviation Report
Other Deviations

State Code
Project Code

!

& Comments Pertain to All Test Sections on Project
O Comments Pertarn Only to Section(s) (Specify)

Other Deviation Comments

No obher olevi o

O €

Page_\g__ of_f)/___ Preparer ga-Se[ %uklf\p\#r

TITXSL- NARO
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APPENDIX B

Photographs



Photo | - Three pavers paving fast lane and inside shoulder, slow SPS-9A lane, and outside

shoulder

Photo 2 - Three pavers paving fast lane and inside shoulder, slow SPS-9A lane, and outside
shoulder. roller on fast lane

B-1



Photo 3 - Bulk sampling of plant hot mix asphalt concrete from paver hopper to pans

Photo 4 - Placing bulk hot mix asphalt concrete samples in insulated container in MTQ van for

dehivery to laboratory for immediate compaction in the gyratory machine



- — -

Photo 6 - Sampling of the asphalt cement from the tanker at the asphalt plant



Photo 8 - MTQ # 125 Bocing MS100 four bin portable drum mix asphalt plant at Larouche, QE



Photo 9 - Coring 152 mm cores at mterval A, () months, at the new construction west bound

project

Photo 10 - 17 cores colleeted from the sampling arca before section 890902 at interval A, 0
months. showing the arrow indicating dircction of traffic

B-5



Photo 12 - Pavement markings at station 0+00 of scction 89A903 on the east bound overlay

project



