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Hay Terrace Plasphalt Project
Wilson Borough

1.0 INTRODUCTION

Under the Strategic Recycling Program, PennDOT provides assistance to Districts in the
selection, performance evaluation of recycled materials and demonstration projects that
incorporate recyclable materials. This report provides an overview on the paving
operations and a 5-year performance evaluation of Hay Terrace Plasphalt Project
performed in the Borough of Wilson, Pennsylvania. Thisreport isintended to satisfy the
demonstration project reporting requirements of the PennDOT Bureau of Construction
and Materials (BCM).

The Borough of Wilson awarded two contracts to Lehigh Valley Site Contractors Inc. to
perform Plasphalt paving of three residential streets within the Borough: Hay Terrace
(2002), 21% Street and Jefferson Street (2003). This report provides the evaluation for the
Hay Terrace plasphalt project; separate reports will be issued for the 21% Street and
Jefferson Street plasphalt projects following the completion of the 5" year evaluation
(2008).

1.1  Plasphalt Project Requirements

Hot mix asphalt concrete containing Treated Recycled Plastic Aggregate (TRPA) is
referred to by the trade name Plasphalt™ (Plasphalt). TRPA material is composed of
ground recycled thermoplastic, treated with a proprietary process to improve the bond
strength between the plastic and asphalt binder. For the Wilson Borough project, TRPA
materials were provided by Telecan International, Inc., Albuguerque, New Mexico,
through a local plasphalt representative. At this time there is limited available research
on the performance-related properties of plasphalt. Some initial studies suggest that
plasphalt, when used as a pavement surface, has the potential to prevent or lessen the

severity of rutting.

Loca governments in Pennsylvania have been interested in the use of Plasphalt material

for several reasons including: Liquid Fuels monies can be used to fund Plasphalt on
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municipal projects; the resistance to rutting is reported in research, and thereisarea and
perceived potential benefit to the Commonwealth in the use of recycled plastic materials.

To address this interest in plasphalt use, PennDOT BCM developed use guidelines for
municipalities and other entities interested in Plasphalt paving. These guidelines,
Instructions to Local Governments who agree to use Plasphalt Hot Mix Asphalt (HMA)

Pavement Courses and Plasphalt HMA Pavement Course Specifications are provided in
Attachment 1.

Plasphalt specifications call for the use of hot mix asphat (HMA) with some of the
conventional aggregate substituted with treated recycled plastic aggregate (TRPA) to a
maximum of 1.5% substitution. Because Plasphalt paving projects are considered
experimental, BCM requires performance evaluations to compare them to standard
paving mixes. As provided in Attachment 2, PennDOT Engineering Technology &
Information (ETI) Division, Bureau of Construction Materials, provided Plasphalt
specifications and a Draft Work Plan for Evaluation of Plasphalt Recycled Aggregate
Substitute in HMA for Municipality Use and Specifications.

The use guidelines recommend that a minimum quantity of 600 tons, or 7,040 square
yards (approximately one lane mile at 12 feet wide land at 1 %2" depth) of Plasphalt HMA
Pavement course to be used to compare against a standard Superpave 9.5 mm pavement
wearing course (control section). These guidelines also call for evaluations that involve
crack and rut inspections on both control and plasphalt sections. Along with the crack
surveys, string line or straightedge rut measurements, photo logs, and recording the dates
and the severity of pavement are required to be taken and maintained throughout the five-

year evaluation period.

Although minimum quantity requirements guidelines were not followed by the District,

the application was monitored for performance.
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20 HAY TERRACE PLASPHALT PROJECT

21  Plasphalt Paving (2002)

The Hay Terrace Plasphalt project was performed in District 5-0, Wilson Borough,
between S. 18" to S. 20" Streets in Northampton County. This reconstruction project
was performed as a Municipal Service Project #02-48-418-01, awarded to Lehigh Valley
Site Contractors, Inc. Attachment 3 provides the Wilson Borough Plasphalt Project
contract information and Site Location Map.

The Hay Terrace project involved the installation of 6 inches compacted 2A Modified
Subbase, 2.5 inches of ID-2 Binder, and the installation of 1.5 inches (9.5 mm)
Superpave, 0.0-0.3 ESALs of Plasphalt wearing course. Plasphalt was prepared at the
Hellertown Materials Asphat Plant, Hellertown, PA. As noted in Section 1.0,
PennDOT’s BCM did not require control (non-plasphalt) sections in this job. It was
agreed by all parties, that field evaluations of the placement of materials and yearly visual
inspections would be performed.

Plasphalt paving was conducted on August 16, 2002, by Lehigh Site Contractors, Inc.
(Lehigh). Representatives of PennDOT Bureau of Construction and Materials (BCM),
District 5-0 Municipal Services, and the Pollution Prevention Section representatives
were present during the paving operations and at the asphalt plant. Wilson Borough
officias, including Mr. Greg Drake, Superintendent of Public Works, and plasphalt
representative, Mr. Terry Crouthamel, Sr. were also present intermittently for the paving
activities. Approximately 400 tons of plasphalt was used for this project. Batch ticket
delivery dlips show 9 batch deliveries, including 701 |bs. of TRPA (plastic) incorporated
into the HMA. The TR1461 Field Evaluation Form and photographs of the operation are
provided in Attachment 4.

Equipment used for paving included a Barber Green Model 211. For compaction, Lehigh
used the Dynapac 422 (large roller), Ingersoll Rand Model DD34HF (small roller) and
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Dynapac Model CC122 (small roller). The roller pattern for the wearing course was
never established, leaving “rips’ in the mat. Mix delivery temperature for plasphalt
ranged from 295-315°F. Movement/displacement under roller was noticed at 210°F
surface temperature. The first two loads may be been at the upper limit temperature, as
conveyed by the Plant Inspector, and this may have contributed to the displacement
observed. The larger roller (Dynapac 422) was substituted with two smaller rollers
(halfway through the first lane of paving, in the direction of 18" to 19" Street). The
larger roller was put back on the mat at about halfway through the second lane, with the

small roller being used as afinish roller.

Density was not being achieved during paving. Non-nuclear density gauge reading was
performed by BCM.

In conclusion, no rolling patterns were established for this project. Some rips were
visualy observed in the mat while rolling. It is undetermined whether the plastic
component with the HMA mix contributed to the problem, or if it was due to the upper
limit temperatures of first batch loads (Load #2 temperature at 325°F). It should be noted
that standard mix asphalt may be tender at the same temperatures.

2.2  Asphalt Plant Production

PennDOT District 5-0 State Material inspectors, Mr. Dean Altamose and Mr. Keith Fink
were present at the Hellertown Plant during plasphalt production. Standard aggregate
dosing equipment was determined to not be functional for introduction of Treated
Recycled Plastic Aggregate (TRPA) material into asphalt mixes in earlier projects. The
Hellertown Asphalt Plant addressed this by adding a separate auxiliary hopper with
pneumatic injection, and a separate dosing machine, specifically for the introduction of
TRPA into the asphalt mix. TRPA was added to the hopper from cardboard boxes via a
small front-end loader. Although adequate for this scale of operations, this method of
TRPA addition would not be adequate for larger scale plasphalt projects. No problems
were observed during production. Per batch dlips, approximately 700 Ibs of TRPA
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material was used for the asphalt mix. See Attachment 5 for photographs of TRPA
material and plant hopper systems. Attachment 6 provides plant job mix results and
plasphalt Test Results provided by contractor.

2.3  Plasphalt Test Results

Three sets of three loosebox samples were collected from uncompacted mat and were
analyzed by PennDOT BCM using a solvent extraction procedure (Immerex Extraction)
using PTM No. 1, identified as A, B, C. Sample results in Attachment 6 show that the
asphalt met specifications.
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3.0 EVALUATIONS

3.1  First-year Performance Evaluation (2003)

The first-year evaluation was performed on August 28, 2003 by Mr. Joseph Kretulskie,
District 5-0 Municipal Services and Jelena Vukov, Apex Companies, LLC (Apex)
representing PennDOT Pollution Prevention Section — EQAD. The following
summarized the key findings of the one-year visual evaluation. Attachment 7 provides

photographs of the inspection.

In general, the plasphalt paving sections show good aging. No rutting or surface

impairment was observed. Photos YR1-1 and YR1-2 show wearing surface

conditions.

= Three turn locations, as shown in Attachment 7 on Critical Monitoring Areas
figure, were identified to be closely monitored in future evaluations for possible
rutting or pavement distress.

= The plasphalt paving course (wearing) is predominantly dense in structure, with
the exception of a portion at the very beginning of Hay Terrace and 18" Street.
This portion was noted as being hand placed during initial paving operations.

= As expected, asphalt binder has worn off the wearing surface, showing coated
aggregate and some plastic (TRPA) pieces.

= The predominant colors of TRPA visible are: red, yellow, and some blue. Plastic

pieces are still embedded in the asphalt wearing coat, with no visible pieces

dislodged along the road sides, along curbs. Grey and clear plastics were the

predominant colors of plastic pieces (TRPA) introduced in the design mix. Itis

undetermined whether these predominant plastics color pieces have melted or are

not visible at the surface.

3.2  Second-year Performance Evaluation (2004)
The second-year evaluation was performed on May 10, 2004 by Mr. Joseph Kretulskie,
District 5-0 Municipa Services and Ms. Jelena Vukov (Apex). The following summarize
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the key findings of the second-year visual evaluation. Attachment 8 provides

photographs.

3.3

In general, the plasphalt paving sections show good aging. No rutting was
observed (see Photo YR2-1) at intersections or turn lane areas.

A longitudinal crack (along 19™ Street) was observed developing approximately
200 feet from Hay Terrace/19™ Street intersection (see photo Y R2-2).

Close-ups of Hay Street/19" Street cracking shown on Photos YR2-3 and Y R2-4.
Maximum width approximately 1 inch and maximum depth at 1/8 — ¥z inches.

As expected, asphalt binder has worn off the wearing surface, showing coated
aggregate and some plastic (TRPA) pieces. No visible difference to the paving
surface in terms of exposed TRPA material was discernable from the previous
inspection (first-year evaluation).

Some staining, appearing to be vehicle oil/hydraulic fluid was observed along
Hay Terrace between 18" and 19" Street. This is along shoulders, typically
occupied by parked vehicles.

Third-year Evaluation (2005)

The third-year evaluation was performed on June 27, 2005 by Mr. Joseph Kretulskie,
District 5-0 Municipal Services and Jelena Vukov (Apex) on behalf of the PPD-EQAD.
Photographs are provided in Attachment 9. The following summarizes the key findings

of the walkthrough and visual observations:

Pavement shows normal wear.

No rutting was observed at the entrance of Hay Terrace & 18" Street (as shown
on Photo YR3-1).

Slight rutting was observed approximately 205 feet from Hay Terrace/18" Street
(beginning of paving — across from residential home addressed 1821 Hay
Terrace). A deflection between 1/8” and 11/64” are shown on Photo YR3-2.
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The longitudina crack (along 19" Street), first identified in second-year
evaluation, was expanded at the 19" Street/Hay Terrace intersection (see Photo
YR3-3). Close up of crack shown on Photo YR3-4. Maximum width of crack
measured approximately 1 inch, maximum depth of crack %2 inches.

Some painted utility markings observed at Hay Terrace/19" Street intersection
(see photo YRS-5).

No other signs of rutting or cracks observed on all other areas of plasphalt

pavement.

Fourth-year Evaluation (2006)

On-site evaluation was not performed at Hay Terrace plasphalt project in 2006.

35

Fifth-year Evaluation (2007)

The fifth-year evaluation was performed on July 7, 2007 by Mr. Joseph Kretulskie,
District 5-0 Municipal Services and Jelena Vukov (Apex) on behalf of the PPD-EQAD.
The Following summarizes the key findings of the walkthrough and visual observations,

with photographs provided in Attachment 10:

No rutting was observed at turn lane along Hay Terrace/18" Street intersection
(Photo YR5-1).

Some cracking was visible along joint sed at the start of Hay Terrace (from 18"
Street, as shown on Photo YR5-2). This was aso the area of initial high
temperature batch load.

Some cracking was observed starting parallel to joint seal (see Photo Y R5-3),
within the high temperature batch load section. Location approximately 200 feet
from Hay Terrace/18" Street intersection.

Some surface fines loss was noted along traffic paths (less on sides where parking

generally occurs).
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Pitting of surface was observed in vehicle parking areas (along curbs); this was
identified in prior inspections as the “parking stained areas’, shown on Photo
YR5-4.

Cracking further expanded and deepened at Hay Terrace/19™ Street intersection
(see Photo YR5-5). Photo YR5-6 shows close up of expanded crack, largest
depth at ¥2inches, largest width approximately 1 inch measured.

A series of new cracks observed formed along Hay Terrace, close to Hay
Terrace/19™ Street intersection towards. The location is approximately 20 feet
from right curb, length of cracks, 20 feet and 46 feet, respectively.

No rutting or cracking was observed at Hay Terrace/20" Street intersection.
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4.0 CONCLUSIONS

The performance evaluation of plasphalt on Hay Terrace in Wilson Borough was
performed over a 5-year period (2002-2007). Hay Terrace is considered a low ESAL
residential street. Critical monitoring areas were selected to be closely observed during
the evaluation period. The evaluations included asphalt testing and visual observations
and measurements. Because of the paving quantities, no control sections were installed

to compare the performance of plasphalt vs. conventional standard asphalt.

In general, the plasphalt pavement shows comparative aging to standard conventional
asphalt mixes. Some cracking and minimal rutting has been observed during the five-
year performance evaluation period. Long cracks observed on Hay Terrace (near 18"
Street intersection) during the fifth year evaluation are likely a results of higher
temperature loads placed in this area. The same failures are common for conventional
asphalt mixes. Shorter cracks observed at 19" Street and Hay Terrace intersection were
observed forming as early as the second year evaluation. This intersection has a
concentration of utilities, which may contribute to this type of performance failure even
for standard mixes.

It should be noted that TRPA material is no longer available to the Commonwealth for
projects since 2003. It is recommended that any future plasphalt paving projects in the
Commonwealth continue to undergo the performance evaluation process as stipulated in
PennDOT BCM Use Guidance Document. Some general recommendations include:
= Plagphalt should only be used at site locations where it’s promoted characteristics
can be fully tested.
* Rgect high temperature plasphalt loads.
= Obtain manufacturer certification on TRPA material, including production date
and “shelf life” use restrictions.

= Require density testing and cores of base course for project documentation.

-10-
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ATTACHMENT 1

Instructions to Local Government on Plasphalt Pavement Courses

Plasphalt HMA Pavement Course Specifications



Instructions to Local Governments w to use halt Pay £ Courszes

1. Following the guidelines in PENNDOT Pub. 242 (Pavement Policy Manual), specify
the appropriate Superpave Asphalt Mixture Design, HMA Pavement Course(s) for the
selected roadway.

2. In the contract, specify separate Construction Item Numbers and Quantities for the
regular Superpave pavement course (control section) and the Plasphalt pavement course
(experimental section), The local government will need to make a decision on how many
tons or square yards of Plasphalt HMA Pavement Course are to be placed on the project.
It is suggested that a minimum quantity of 600 tons or 7040 square yards (approximately
1-lane mile at 12 feet wide lane at 1%” depth) of Plasphalt HMA Pavement Course).

Example:

Itemi No, 0409-0484 Superpave Asphalt Mixture Design, HMA Wearing Course,
PG 64-22, 0.3 to < 3 Million ESALs, 9.5 mm Mix, 1%" Depth,
SRL-M

Item No. 3409-0484 Superpave Asphalt Mixture Design, HMA Wearing Course,
PG 64-22, 0.3 1o < 3 Million ESALs, 9.5 mm Mix, 14" Depth,
SRL-M (Plasphalt)

3. Include the attached bid document language, Plasphalt specifications, and Work Plan
into the contract,

4. Indicate in the project plans or have the Engineer direct the Contactor to place the
control sections and experimental sections in a typical evaluation patiern on the roadway
(see attached workplan)

5. Notify Mr. Robin Sukley, of the PENNDOT ETI Division, when projects using
Plasphalt will be constructed. Phone (717) 787-3137 or Email sukleyr@dot.state.pa.us



In¢lude in Bid Documents:

Experimental Use of Plasphalt AMA Pavement Courses.

Where indicated on the plans or directed by the Engineer, place Plasphalt HMA
Pavement Courses as an experimental feature, Construct Plasphalt HMA pavement
courses in accordance with the attached Specification for Experimental Use of Plasphalt
HMA Pavement Courses. Provide a Job Mix Formula for the Plasphalt HMA Pavement
Course that uses the same materials and has the same or very similar aggregate gradation
and asphalt content as the control section.

Where indicated on the plans or directed by the Engineer, place Superpave Asphalt
Mixture Design, HMA Pavement Courses as a control section. Construct Superpave
Asphalt Mixture Design, HMA Pavement Courses as specified and in accordance with
Pub, 408, Sections 309 and/or 409,

HMA Producers are to contact a Plasphalt representative for technical assistance in
developing job-mix formulas and producing Plasphalt HMA Pavement Courses.



SPECIFICATION
PLASPHALT HMA PAVEMENT COURSES

DESCRIPTION - This work is the construction of hot mix asphalt (HMA) using a combination of
virgin aggregate and treated recycled plastic aggregate (TRPA) materials. Use a maximum of 1.5
percent TRPA material consisting of shredded, granulated, and treated recycled plastic from
Plasphalt Project, LLC. Construct Plasphalt courses as specified in Sections 309 and 409 except as
modified or supplemented as follows,

MATERIALS - Section 309,2 or 409.2 with additions and modifications as follows:

(b) Aggregate

5. Treated Recycled Plastic Aggregate (TRPA) Material. Provide TRPA material
from Plasphalt Project, LLC, Provide TRPA material meeting the physical and chemical properties
as recommended by the manufacturer. Include a description of the plan to control TRPA in the
quality control plan. Keep all TRPA material free of foreign materials.

(d) Composition of Mixtures, As required by Section 309 or 409.2(d) and as follows:

 The Plasphalt HMA mixture consists of the TRPA material, virgin aggregate(s), and
bituminous material. Obtain samples of the TRPA material from the stockpile, as required in the
quality control plan, and determine the average TRPA gradation. Maintain records of the testing of
TRPA gradation and make available for review when directed, Determine the average stock
gradations of virgin aggregate to be blended with the TRPA material. Determine the proportions of
the TRPA and virgin materials to meet the specified mix composition requirements of virgin mixes.
Prepare and test Superpave gyratory specimens as directed in Bulletin 27, Chapter 2A, and have the
job-mix formula reviewed.

CONSTRUCTION - Section 309.3 or 409.3 with additions and modifications as follows:

{(b) Bituminous Mixing Plant. Add the following:

1. Batch Plant. Modify the batch plant to allow measuring the mass (weight) of the
treated recycled plastic aggregate (TRPA) material prior to incorporation into the pug mill,
Design the cold feed bin, conveyor system, charging chute(s), and any special bins, if used,
to avoid segregation and sticking of the TRPA material.

2. Drum Mixer Plant. Modify the drum mixer plant to prevent direct contact of the
TRPA materials with the bumer flame and/or overheating of the TRFA material in the

Progess,

MEASUREMENT AND PAYMENT - Section 309.4 or 409.4



ATTACHMENT 2

PennDOT Draft Guidelines for Plasphalt Project Evaluations



By: Date:
WORK PLAN

EVALUATION OF PLASPHALT RECYCLED PLASTIC AGGREGATE SUBSTITUTE IN
HMA FOR MUNICIPALITY USE
INTRODUCTION: Plasphalt is a treated recycled plastic aggregate substitute for hot-
mix asphalt (HMA) materials. Local government roadways in the state of Pennsylvania
are interested in field use of Plasphalt material. The Plasphalt material potentially will
prevent or lessen severity of rutting in hot-mix —asphalt and also provides a potential use
for recycled plastic.

OBJECTIVE: The objective of this research is to evaluate this Plasphalt for performance
as compared to that of a standard paving mix,
(Set limits of the project include location map of projects)

PLAN OF STUDY: The plan of study will be to compare Plasphalt pavement wearing
course to standard Superpave 9.5 mm pavement wearing course (control section) on low
trafficked roadways owned by various local governments. A control section of a standard
Superpave 9.5 mm paving mix must be placed at the same time the Plasphalt pavement
course is placed for proper comparison. The study will involve crack and rut inspections
of both the Plasphalt and control sections. Inspections are to be conducted twice a year,
for five years. Form TR 1461 (8-99) is to be filled out for each project site during each
inspection. Along with the crack surveys, string line or straightedge rut measurements,
photo logs recording the dates and the severity of pavement are to be taken and

maintained.

Updates from these 20-30 projects by the Bureau of Municipal Services will be
forwarded to Robin Sukley, Engineering Technology & Information Division, yearly, on
the number, locations and status of all the municipal project sites,



STAFFING: Research Project Managet: Pat Sullivan of the Department’s Bureau of
Municipal Services will be the centralized data collector for all local government projects
and ensure that the biaonual crack and rut inspections are performed on each project site.

REPORTING: A combination construction and final report will be written by the
Research Project Manager within 90 days of collecting the final data at the end of the .
five-year evaluation period. The report will provide the findings. conclusions, and
recomimendations for potential implementation of Plasphalt pavement courses.

SCHEDULE: This will be a five-year evaluation.
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TR1461 (8-99) Commonvwealth of Penusylvania IZ.:’
(REPRODUCED LOCALLY) Department of Transpartation
FIELD EVALUATION FORM
Information for project and product identification for use with FHWA Form 1461
Product/Technology Name* |
Project Name*
Construction Project No,*
District Contact Person __ Phone No. =
Location®: District County
SR# Segment Offset
Anticipated Date of Construction
Date Work Plan Approved Date Feature Constructed
Date Evaluation Scheduled to End Actual End of Evaluation
Construction Quantity Units (sy.cf,if,m?, m’, m , ete,)
Material/Technology Purpose/ Use*
Product PE# (if known)____ .
Comments

*Denotes minimom information required. Other information to be provided if available at time of

notification or initiation.

If you have any questions concerning this form, please call the Engineering technology and

Information Division, Bureau of construction and materials at (717) 787-36580. This information

can he faxed to ETI at (717) 783-5935



ATTACHMENT 3

Project Contract

Site Location Map
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| Inetructioms on Page 4 |

A EJEFGEH‘_CIE PROPOSALS;

All envelopes cunhtifing Bid proposals shall

be clearly marked "Bid Proposal for Letling of MUNICIPALITY (NAME & TYPE) -
DATE e
- SECRETARY
‘Sealed Proposals will be retsived on or befors
i » on the above Latfing Date.
TIME
: ADDRESS
"Bids will be opened and read at approximatsly
- - on the above Latting Data. PROPOSALS MUST BE MAILED OR OTHERWIEE
TIME | . DELIVERED TO THE ABDVE ADDRESS,
% Tha contractor proposes to fumish and deflver all materials (including Form TR-485; Daily

Blturninous Mbdure Certification) and to do and perform all work on tha fallowing project as

mere spacifically set forth in the Schedule of Prices {(Attachment}, in accordance with drawincs

and spacifications on fila at The Boroush of Wlison 35 wall 25 the supplemants

and special requiraments contained hersin andlor attached hereto and cument PennOOT

Specications (Publication 408), sxcept (2} bidders MUST be pre-qualifieg bY Penn DOT

{See Attachment 14), and (b) Marshali testing of bitumincus paving matarials is not recjuired (Sac. 401),

2 If designated as the succssstul bidder, the cantractor wil begin work on the date specified in the
nofice to procsed or as otharwise provided in tha special requirements, and will -
complete all work within 38 working days.

a Agcompanying this propesal is a cerfified :l:heuk cr bid band in the amount of 10 %
made payable to the municpaiity =5 3 Proposal guerantss which, i is understood, wil be
forfeited in case the contractor fais o comply with the reculraments of ths proposal,

B. PROPOSBAL OF: Lehigh Valley Sita Contractors, Ine.
; 2 {43 Tower Mud Run Road
— Faston, PA 18040

MAME [ ADDRESS OF CONTRACTOR

CONTRACTOR'S CERTIFICATION

It Is hareby certified as follows:
% The only persans) Interested in this propasal 25 grincipsls) is (are):

Lehigh Vallev Site Contl_'actﬂr&'}. Inc.

2

None of ths above persons ars amployees of the municipality,
This proposal is mada without coliusion with any other person, firm or carparation.

All plans ang speéﬁaa*i‘unns refarred o above and the site of the work have been axamired by the
confractor. The contracter understands hat tha Quantiiies Indlcsted harsin are approximate and

are subject {o change as may be required; =nd that all work is payable on the basis of $va unit
prices fisted on the Schadule of Pricas (Attachment 1)

=
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WLIL HOU SUIET, CONSTUCTON 0T New curb, construction of § handicap ramps, removal and
Teplacement of 4 storm sewer inlets, the excavation of the existing roadway, hauling and disposal
of all excavated materials, grading and compaction of roadway sub-grade, the installation

grading and proper compaction of § inches of 24 Modified aggregate, the installation and
compaction of 2 1/2 inches of ID-2 Bindér, the installation and compaction of 1 1/2 inches of
Plasphalt, sealing of curb line and utilities with Polvmer Modifisd Crack Sealant, and the
placement of 4 inches of topsoil and seeding between new curb and old sidswalk,

The sxisting roadway to be raconsiructed is approximetely 1,100 feet in length and
approximately 36 feet in width. The project will consist of twa phases. Phase ] will consist of
completion of all described work on Hay Terrace from South 18th Street to'South 19th Stres
Phase 2 will consist of completion of all described work on Hay Terrace from South 19th Stree
to South 20th Street. No wark may begin on Phase 2 vmtil the completion of Phase 1. The
reconstruction of Hay Terrace will not be completsd through the intersestion of South 19th
Street. South 19th street will be skinped so as not to interfare with traffic.

This praject is subject to prevailing wages. See aftached prevailing wagé shaats,

There are no plans for this project. The contractor will be responsible for all necessary
construetion surveying, engineering services, and stake out necessary to complete the desaribed
project.

The contractor will be responsible for maintenance and protection of traffic in aceardance
with Penn DOT Publication 203. Project must be accassible to local affic upon eomplstion of
sach day of worle, Take all necessary safety precautions to provide for the safe passape of
vehicles and pedestrians.

No portion of the work shall be sublet without the approval of the Borough and no Sth-
Contractor shall be smployed wnless in the opindon of the Borough he is reliable, responsible and
competent to do the work in accordance with the specifications, The names of al] Sub-

Contractors proposed 1o be used shall be submitted in writing to the Borough before such worlk is
started.

It shall be the responsibility of the Comiractor to exactly locate, &s nacassary, and in accordance
with PA ACT 287 all existing utilities on the project site and to avoid all unnecessary conflicts
therewith. The Borongh does not guaranies the aceuracy of the location of the present

subsurface utility installations or strmeturss shown on the drawing. The Contractor will be held
responsible for all damage to facilities and or drainage structures caused hy his operations, and

ATTACHMENT &1

| .
[LDCATIUN OF WORE: The Borough of Wilson
5, The contractor will comply with all requirements of the lzws and implemsnting

regulations of the Commonwsalth of Pennsyivania and the Unlied States raisting
to human reiations, sgual opporiunity and nan-discrimination in smploymant, ang
will pay to warkman smployed in tha performance of the contract the wages io
which they may bz antitied.



- ' NE CONTactor will comply with ail reguiraments of the laws and implernanting
regulatione of the Commeonwsalth of Pennsylvania and the United States relsting
o human relaticns, equal opportunity and non-discrimination in employment, and
wlll pay to workmen empicyed in the parformance of the contract ths wages to
which thay may be antitied.

E. The contractor will provide the municipalily with a parformance bond, condlfianad
upen the faithiul performancs of the contract in aceordance with the plans,
spacifications and conditions thereo?, and a payment bond, conditioned an the
prompt payment of all material fumished and labor supplied or perfomed In the
prosecution of the work, in accordance with the Publis Works Contrattors' Bond
Law of 1867; and an affidavit accapting the provisions of the Workmen's

Compensation Act of 1815, as amended.

Lehigh Valley Site Contractors, Inc.
CONTRACTCR

WTT‘NE.':".-EED né ATTESTED BY: r&{ '@L—- /] &{J}"Z)\f

S=TE: / . mEAL)
Stephen/M. Nelson, Vice-Pres./Asst. Sec.

TITE: =
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ATTACHEMENT #1 A
- 1. SCOPE OF WORK

The Contractor will provide all labor, matedial, and equipment necessary 1o perform all
wotk complete in-place. All work shall be in conformance with Penn DOT Publication 408,
latest edition, and the specifications stated within,

The work deseribed mvaolves the reconstruction of 2 blocks of Hay Terrace. The
reconstruction involves the reraoval of trees and stumps, the demolition of the existing concrete
curb and gutter, construction of new curh, construction of 8 handicap ramps, rmzfgxral and
replacement of 4 storm sewer inlets, the excavation of the existing roadway, ha.mng and disposal
of all excavated materials, grading and compaction of roadway sub-grads, _-*.ha mstgllatmn
srading and proper compaction of 6 inches of 24 Modified aggregate, the installation and

ATTACHMENT £1 A (continued)

mich demage will be repaired at the sxpence of the Contractor in ascordance with applicable.
utility or Borough specifications,

The contractor shall be responsible for locating a site for disposal of any excavated
material, which site shall be subject to the approvel of the Borough, end Contractor shall alse
obtain written anproval finm the property owner for.said disposal and subrmit 2 copy io the
LOIGEED pror b0 starting any wark.

1he confractor agrees to indemmndfy and save harreless the Borengh, and all personne]
et all suits and actions of every nature snd description brought agzingt them or amy of them,
for or oo aceormt of the nse of patented anpliances, products, or processes, and ke shall pay all

shall be submitted upon request to the Borough a5 a necessary requirement in connection with

the final evesution of any contract in which such ratented appliances, produets, or processes are
used,

Frovide appropriate Etosion and Sedimertation Controls along project area. Including,
bt not limifad to - amply and install =5t gacks m existing and or new stomm s=wer ‘nlate,

The mecesgfirl Mddar puist prmvids = thres-vear mai

L CIATICE D0TL _'I'.-':r-I 2o el vEg
[Py 5 r Ak £ SR e R R ~ e g i e o
s g I T ; il { LR ey o VT J UpC FAM D _PIL._ DI3 G AU ST

All bidders must be pre-qualified by Penn DOT by the dats and time of the bid, Biddars
must be pre-gualified for the following work slassification codes. PROOF OF PRE-

QUALIFICATION WORK CLASSIFICATION CODES MUST BE SUBMITIED WITH THE
BID DOCUMENTS.

PENNDQT PRE-QUALIFICATION WORK CLASSTFICATICON CODES
i - Excavating & Grading

Flexitla Base Covrse

Bituminous Pavement

Drainage, Water Main, Storm Sewer

Curbs, Sidewalks, Inlets, Manholes, Ete.

Landscaping :

Meaintenance and Protection of Traffic

-
© 2 b e



ATTACHMENT #1 A (continued)

A. REMOVAL OF 3 EXISTING TREES AND 5 TREE STUMPS
Contractor will be responaible for ramoving 3 trees and 5 tres stumps in Phase .
Tress are approximeately 36 inches in diameter. There are o tress or shrps to be
removed in Phase 2. Haxl processed trees and stumps to suitable location for
_ disposal in a snitahle manner, ; : =

B. DEMOLITION OF EXISTING CONCRETE CURB AND GUTTER
Remove cXisting concrete curb and gutter in Phase | and 2. Concrste gutter is
buried under approximataly 1" of bitiminous material. Remove, haul, and
dispose of all debris. In Phase | in front of Lot # 995 approximately 50 feat of
existing cencrete curb does not get removed (curb was recenily replaced).

C. RECONSTRUCTION OF APPROXIMATEYLY 2300 LF CONCRETE CURB
Construct cuching to existing cirb slevation. Provide any necessary construéton
surveying and enginesring to achievs the correst curb elevation, Curb must be
installed with a slip form machine, No forming of curh will be accepted excspt at
locations not accessible with the slip form machine, Curb dimensions shall be 18
inches in depth and 7 inches in width at the top of curh. Churb reveal shall ba 7
mches, Refer to Penn DOT RC-64M for complets diagram of curh dimensions.
Centractor will be responsible for replacing existing concrete driveway aprons
that extend from curb 1o existing sidewall, this will be considered incidental to
construction of concrete curb. Taks necessary precautions to aliminate !
of curb al undesired locations. Cracked curbing will be considersd defactive and
will be removed and replaced at no expense to the Borough

D. CONSTRUCTION OF 8 HANDICAP RAMPS '
Install 4 ramps in Phase | and 4 ramps in Phase 2.. Be sure not to install ramps in
such a location 2s to interfare with existing storm sswer inlets, Refer 1o Penn
DOT drewings for detailed specifications, ‘

E. REMOVE AND REPLACE 4 STORM SEWER INLETS

' Two storm sewer inlets will be replaced in Phase 1 and two storm sewer inlets
will be replaced in Phase 2. Remove the 4 existing storm sewer inlets, haul, and
dispose of debris. Replacs storm sewer inlets with standard size inlets, Perform
all necessary surveying and engineering services necessary to obtain inlets with
corrsct dimensions. It is not the intent of this contract to replace any of the storm
sewer pipes. Should any pipe become damaged as a result of replacing the 4
stora sewer inlets in Phase 1 and Phase 2 the contractor will be required 1o
replace the damaged pipe at no additional expense to the Borough. Any new pipe
necessary for conneeting new storm sewer inlet 1o existing pipe will be the
responsibility of the contractor and will not be paid for separately,

¥. EXCAVATION OF ROADWAY :
Excavais existing road to 17 inches below existing curb elevation. This will
allow for a 7 inch curb reveal, 1 1/2 inches of Plasphalt, 2 1/2 inches of TD-2
Binder, and 6 inches of 2A Modifisd apgregate. Provide for eross slopes as
shown on Typical Cross Section #1. Heul all necessary material to approved sits

1
-
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ATTACHI\«IEN TFLA (cnntmueﬂ)

for disposal. Grade roadway sub-grade to within 1/2 inch of desired sub-grade
elevation, after compaction. Achieve 95 % compaction and proof roll with loaded
tri-axle prior to placing sub-base material,

G, INSTALLATION OF 6 INCHES COMPACTED 2A MODIFIED SUB-BASE
Install 6 inches compacted of 24 Modified aggregate. Install aggragaie in 2 lifts.
Be sure to apply water to sub-base material immedistely prior to compaction.
Achisve 35 % compaction prier to ulnnmg, the second lift of aggregate. Grade
roadway sub-base to within 1/2 inch of desired elevation aftar compaction.
Preparc sub-base in such 2 way as to not canse segregation of ageregate, IF
segregation occwrs and compaction cannot be achieved in the segregated area, this
area will be considered defective and must be removed and replaced a2 no
additional cost to the Borough. After completion of sub-basa, acted depth:

checks will be performed. If compacted depth is deficient by 1/2 meh or grester,
area will be considered defective and must ba r::mnv-.:d and r:pla:ed at 1o
addifional cost to the Borough

H. INSTALLATICN OF 2 1/2 INCHES COMPACTED ID-2 BINDER
Prior to the installation of ID-2 Binder, tack coat all vertical surfaces. Provide a
paver equipped with grade and slops controls so as {o ensure correct cross slope is
maintained and also correct eurb reveal is maintained. Trucks will ot be
permirted to clean-owt in front of paver and no piles are to be paved over. Provide
trucks for & suitable place to clean-out. Remove this material from jobsite at the
end of each working day. Install 2 1/2 inches compacted of ID-2 Binder. After
completion of the bifminous base course, compacted depth checks will be
performed. If compacted depth is deficient by 1/2 inch or greater, the project will
be considersd defective and must be removed and replaced at no additional cost to -
the Borough

I. INSTALLATICON OF 1 1/2 INCHES COMPACTED PLASPHALT
Refer fo attached PLASPHATT specifications. Prior to the installation of
PLASPHALT wearing course, place tack coat on existing ID-2 Binder surface,
Provids a paver equipped with grade and slope controls 5o as to snsure correct
cross slope is maimtained and algo correet curb reveal is maintained. Tmcks will
not be pe:r.rmftad 1o clean-out in'front of pever and no piles are to be paved over.
Provide trucks for a suitable place to clean-our. Remove this material from jobsite
at the end of each working day. Install 1. 1/2 inches compacted of PLASPHALT,
Adter completion of the bimminous wearing course, compacted depth checks will
be performed. If compacted depth is deficient by 1/4 inch or greater, the project
will be considered defective and must be remaoved and replaced at no add#onal
cost to the Borough, The Enel curb reveal must be 7 inches. If reveal is deficient
by 172 i*_!mh, project will be considered defective and must be removed and
replaced at no additiona] cost to the Borough.

e
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ATTACHMENT #1 A (continued)

J. SEALING PROJECT AFTER COMPLETIION OF OVERLAY
Sealing shel! be done with 2 Polvmer Modified Joint and Crack Sealant which
mests the ASTM 3405 specification. Provide and use equipment specifically
designed for the application of this material, Seal curb-line, around utilities,
around storm sewer inlets, and where new PLASPHALT overlay tiss into existing
biturninous overlay, Sealant shall be placed 12 inches wide,

E. TOPSOIL PLACEMENT AND SEEDING
: Place 4 inches of screened topsoil betwean new curb and old sidewalk on left and
right side of Phase ] and Phase 2. Install Kentucky Blue Grass sesd or equivalent
* to menufactures specifications. Provide necagsary protection of soil until
germination of seed oceurs, Contractor will be responsible for re-seeding if
failore oeours.

YPE-d BO0/300°4 GED-L BE3S-R5Z-012 D408 HOSTIN-M0NY 80e0l 2o02-EC-mf
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THIS PORTION TO BE
COMPLAETED

BY "tHE MUNICIPALITY

FROM=WIL30N BORO Bl0-253-5538 T-088 P 007008 F-34d
dek AR el IIEILLIN L TPL
LOCATION OF WORER: The Borongh of Wilson
- Hay Terrace
From South 18th Street to Sonth Z0th Strest

DESCRIPTION OF WORE: :

The work will be parfomed complets im-phace incinding maintsnance and protection of traffic,
|The project consists of removal and replacement of the =xisting conerete corb, installation of §

|hendicap ramps, remova] and replacement of 4 existing storm sewer inlets, sxcavation of existine

biruminous roadway, hanling and disposal of ull excavated materials, ingtallstion of 6 inches of
2 A Modified, Installation of 2 1/2 inches of ID-2 Binder, installation of 1 12 inches of Flasphalt,
Sealing along curb and around ntilitias with Polymoer Modified Crack Szalant, top soil and seading,

THE SUCCESSFUL BIDDER MUST PROVIDE A THREE-YEAR MAINTENANCE BOND
(100 % FIRST YEAR, 75 % SECOND YEAR, 50% THIRD YEAR) UPCN COMPLETION OF
CONTRACTED WORK,

ESCALATOR CLAUSE : -
' SCHEDULE OF PRICES '
LItaz | 2 Approximare | 3, Unity 4. *Degoriptien & Unit 6. Total
Npo. | Ouantitag Prz=
1 LIM? SUM |TOTAL BID FOR WORK DESCRIBED ABOVE 5186,065.50
HANT TN ATTACEMENT #1 A '
|
|
i |
|
]
|
1
| .
1
*DESCRIPTION: 515 055,30
Must include ADT or wearing surfaces. 2 |
USE OF CUTBACK ASPHALT IS FROEIRITED !
BETWEEN MAY 1st AND OCTOEER 315t EXCERT
AS NOTED IN BULLETIN NO. 25,
. TOTAL AMOUNT®F BID | 5186.065.50
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- SFECIFICATION
PLASPEALT EMA PAVEMENT COURSLES

DESCRIFTION - This work is the construcsion nfilﬂtnﬁxl‘:.?'hdt (;{ﬂriﬁ-}uun'nsnc?mb:n;h;:rlh;f
virgt aozTogaie and treased recy<led plastic sggregate (TRPA) mermrial, Uso 8 mexizmum of 1.
mmhmwﬂwmﬂmmmmdmﬁmpmm
Plasphelt Project, LLC, Consruct Plasphal sourses as specified in Sections 303 and 409 exc=pt 2
modified or supplememrsd s fllows.

MATERIALS — Section 309.2 or 409.2 with additions aod modifcutions as fnllows;

() Aggregure

8. Treated Recycled Plastic Aggregate (TRPA) Materisl Provide TRP A materia)
Fom Plasphalt Project, LLC, Provide TRFA matesial me=ting the physical and chennzal propeshics
25 recommmisndad by the mamssonrer, Include a description of the'plan to control TEPA in the
quelity control plan, Kesp all TRPA mutecial free of forsign matorials.

(&) Compaovition of Mixtur=s. As raguired by Section 309 or 405 27d} and eg tlows:

© The Plasphel HMA mixture consints of the TRPA muterizl, virgin agaregme(s), and
binuminmis matecisl Otain sameples of ths TRPA materisl from the sockpile, &3 required in the
quality camrrel plan, end determine the average TRPA gradation, Muintmn records of the testing of
TRPA gradetion and makes available for review when directed, Detecmine the average pock

of Virgin eggregat= to be bleoded with the TRPA material. Detormine the proportens of
the TREA znd virgin meterials te mest the specified mix compostion requiremsnts of virgin mivas.
Erepes= and tost Sup=rpave gyratary specimens ax dirscted in Bulletin 27, Chapter 2A, and bawve the

CONSTRICTION - Section 309.3 or 409.3 with additions sad modiextions as follows:

() Bitminom Mizing Plant Add the following:

1. Batsh Plane. Modify the brich plamt 1o allow meansring the muss (weight) of the
trested resycled plagis sgorecets (TRPA) material prior to incotpormion imto the, pug mill
Design the cald feed bin, conveyor symemm, charging chuts(s), zod any special bins, I used,
to evold jegregation acd stisking of the TREA murerial

2, Drum Mizer Plant, Modty the dnum mixer plant to prevent direst contact of the
TRFA materials with the burner flame end/of overhesting of the TRPA mazial i ths
proces,

MEASTREMENT AND PAYMENT - Section 3094 or 408.4



JUL-03-2002 10:17 FROM-WILION BQRO B10-258-5534 T-100  P.0O1/001  P-34E

LEHIGH VALLEY SITE CONTRACTORS, INC. reeshons

Excovating & Paving, Residantial » Commarcial « fndustrial (ET0) F!;;—Euuu
5143 LOWER MUD BUN ROAD - EASTON, PA 18040 (510) 515-8763
An Equal Opportunity Emplayer
March 27, 2002
Borough of Wilsen
2040 Hay Terrace

Easton, PA 18042
Artention: Walrer Boran

RE: Reconstruction of Hay Terrace
Dear Mr. Boran:

We thank you for the opportunity of working with you on this project. We find thar the key
to a successful project for both parties is good communications.
In an effort to maintain a1 good system of communications, we offer the followiag:

1. If you have any concerns with project progress, manpower, and the day 1o day [ield
operauons:
2. Conracr Jim Kertsmar, Supervisor in charge on site at 1-215-388-2575.
b. You may also contact Lehigh Valley Site Contractors, Inc. at 610-515-8700 and
ask for our dispatchers, Al Albrecht or Joha Doran. They will either address your
concerns directly, or have Jim Haines, our ourside Superintendent, revurn your call
in 3 prompt manner.

2. Fer changes to the scope of the contract work, change order requests, or any other
pricing changes you may need, please call Steve Gooley at §10-515-2000.

It is the intent of Lehigh Valley Site Contractors, Inc. to give all of our customers the urmost

sarisfacrion and respecs. I, for any reason, you are nor satisfied with the service you are receiving,
please contact me at your eariigst convenience.

Steven Gocley
Project Administrator

5G/ ams



ATTACHMENT 4

Initial Paving Field Evaluation Form

Initial Paving Photographs



TR1461 (8-99) Commonwealth of Pennsylvania
(REPRODUCED LOCALLY) Department of Transporiation

FIELD EVALUATION FORM
Information for project and product identification for use with FHWA Form 1461

Project Name* Wilson Borough, Reconstruction of Hay Terrace from 18th to
Senth 20th '5t.

District Contact Person _Joseph Kretulskie  PhoneNo. 610-798-4229

Location®: District  5-0 County Worthampten
SR# Hay Terrace Segment i Offset
(18th -20th) Street

Anticipated Date of Construection 08-16-02

Date Work Plan Approved 08-15-02 Date Feature Constructed  08-16-02

Date Evaluation Scheduled to End 8-16-02 Actual End of Evaluation 08-16-02 (next in 6 mos)

Construction Quantity 400  Upits_taons _{sy,eflf;m’, m’, m , etc.)

Material'Technology Purpose/ Use* See Design Mix =2

Product PE4 (il known) Robin Sukley, Bureau of Const. & Materials (717) 787-3137

Comments
Difficulty in obtaining compaction, possibly due to high temperatures of

delivered materials. No rolling pattern established. Movement/displacement
of the material under roller (large) cbserved - possibly due Lo high
temperatures. Large roller left "rips" in the mat while rolling flat. No

_plastics visible in mix. Contractor's test results ran at Hellertown and
Coopersburg indicate material met specifications.

*Denotes minimum information required. Other information to be provided if available at time of
notification or initiation.

Il you have any questions concerning this form, please call the Fngineering technology and
Information Division, Burcau of construction and materials at (717) 787-36580. This information
can be faxed to ETY at (717 783-54955



If you have any questions concerning this form, please call the Engineering technology and
Information Division, Bureau of construction and materials at (7170 787-3137. This
information can be faxed to ETT at (717) 783-5955

Construction Record

CDNTRJ"LCTDRIPRODUCER_Lth“gh Valley Site Contractors Inc,

(Please attach a copy of the IMF's)

LIST TOOLS/EQUIPMENT USED

Paving equipment: Barber Green Model 211

Compaction Equipment: Dynapac 422 (large roller)
Ingersnll Rand Model DD34HF (small roller)
Dynapac Madel CC122 (small roller)

ROLLER PATTERN never establishB@LLERPICK-UP__ yes  no

Roller left "rips'" in the mat while being rolled flat.

MIX DELIVEY
TEMPERATURE N/A control295-315°F  Plasphalt

WEATHER Hot and humid, temp. mid 90's, foggy (Ambient 87-931°F
BE-T1:30 AM

List any problemns during

L'ﬁ?“f'?tﬁl‘?ti“fllf'_Movgmentﬁd_isplacement under roller was noticed at 211°F
surface temperature. The first two locads may have been at the
upper limit temp., as per Plant Inspector. Larger roller replaced
with two smaller rcllers (halfway point in the first lane of
paving). However, density was not being achieved. *

Bi-Annual Performance Record (CONTROLS MAY NEED TO BE INSTALLED
PRIOR)

Pavement Condition Rating Form
CRACKING TYPE & LOCATION (video logping may be substituted)

RUT MEASUREMENTS & [LOCATION
String line or straight edpe method

SHOVING? ) EARLY AGEING?

*Rohin Sukley noted that seven vibratory passes with larger roller
were needod to achieve %2% or » density.



Hay Terrace (between 18" and 20" Street)

«+ PROJECT LOCATION
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION
www.dot.state pa.us
Engineering Distnct 5-4
1713 Lehigh Street
Allentown, Pennsylvama 18103

Wilson Barongh, Northampton County, Plasphalt Paving Project on 2-16-02

Municipal Services Project #02-48-4 18-01, Lump sum bud: $186.065 80, Contractor: Lehigh Valley Site
Contractors, Inc. 5143 Lower Mud Run Road Easton, PA 18040

Project was a reconstruction of Hay Terrace from Scuth 18" Sireet to South 20" Street. Scope of work:
Remaval and replacement of existing concrete curb, installation of 8 handicap ramps, removal and
replacement of 4 existing storm sewer inlets, excayation of existing bituminous roadway, hauling and
disposal of all excavated materials, installation of 6 inches of 2 A Modified. installation of 2.5 inches of
|D-2 Binder, installation of 1.5 inches of Plasphalt. Sealing along curb and around utilities with Polymer
Modified Crack Sealant, topsoil and seeding, (See contract for more details)

PI'M No. | set up to collect samples based on time. C ollected 3 sets of 3 loosebox samples. The
contractor’s foreman scooped loose sample material out of the uncompacted mat. Samples collected at
approximately the following limes: #1-8:23 AM, #2-10:19 AM, #3- 11:51 AM. 3 samples collected at
each time increment and identified as A, B, C.

Paving equipment used: Barber Green model 211
Compaction equipment: Dynapac 422 (large roller), Ingersoll Rand Model DD24HT (small roller),
Dynapac Model CC 122 (small roller)

On site monitoring: Jelena Vukov, P.E.. Apex Environmental, Inc. Phone: 610-662-7428

Robin Suckley, PENN DOT Bureau of Construction and Materials, E11 Div. Phone; 610-787-3137
Carl Lubold P.E., LTAP Phone: 717- 772-1978

Joseph 8 Kretulskie, PENN DOT District 3-0 Mumcipal Services Speciahist, Phone: 610-7938-4229

Also on site from fime to time: Terry Crothermill Jr & Sr. as Plasphalt representanves.
Paving, started at approximately 7:45 AM and ended at about 3:00PM

Material: 9 5mm superpave, 0.0 — 0.3 ESALs, 1.5” Depth, from Hellertown Materials, (sce mix design
SP95). Batch ticker delivery slip: © batches of 5000 Ibs. including 701bs. TRPA (plastic)

Field ohservations:

l.oad #2 Temp. — 325 Deg,., 295 Deg.

Load # 11 Temp — 305 Deg.

Load # 12 Temp - 315 Deg.. Yicld check: 44,142 Ibs truck slip. paving area: 195" x 12'=2605.Y
= 170 lbs/SY

Load # 14 Temp. - 315 Deg.

Movement/displacenent of the material under the roller was naticed at 210 Deg. Surface Temp. At first
the contractor thought the material was too hot. The first twa loads may have been at the upper linut
Temp as per plant Inspector. Contractor took the large roller off the malt and replaced it with two small
rollers ‘This was done at about the half way point in the first lane of paving. But according ta Contractor's
nuclear technician, density was not achieved Large roller was put back on the mat at about halbway



through the second lane with the small roller being used as a finish roller. Robin Suckley noted that seven
vibratory passes with the large roller were needed to achieve 92% or = density. This seem excessive
especially when | was told the large roller was set at high amphitude.

Mo obvious charactenistics were visually noticeable in the mix. [t looked like a fine graded wearing
cowrse. No plastic could be seen.

Before paving, the Contractor swept the road with a street sweeper and tack coated the road with a
distributor, Curbing and joints were also tack coated.

Robin Suckley was using his electronic density gauge, but without a core density result the results were
only an estimate. Robin said he might arrange to have cores cut for information density testmg by PENN
DOT Materials and Testing Division, Robin and Jelana were each given companion loose samples.

Contractor’s test results ran at Hellertown and C'oopersburg both indicate Material met specifications.

State Material Inspectors Dean Altamose and Keith Fink were at the Hellertown Plant during production.
| was in communication a nurmber of tmes by phone during the day. Dean provided a disc of digital
pictures taken of the TRPA (plastic) addition system on the plant.

Opimon; Paving went slow, rollers never established a consistent rolling pattern, large roller left many
“rips” in the mat that while rolled flat, may open up in the future.

Copies of material delivery slips were requested from the Borough twice, but as of this date were not
recerved.
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ATTACHMENT 4
INITIAL PAVING

1P-1
Initial paving operation. Conventional paving
equipment used for placement

1P-2

Batch load lemperaturcs monitored during
deliveries. Load showed elevated temperature
(approx. 315°F ) Placement area from
intersection of [1ay Terrace/18th street.

IP-3
Rips observed in high baich load placement.




ATTACHMENT 4
INITIAL PAVING

-4
Smaller rollers substituted in use due lo
movement/displacement observed.

1P-5
Loose box samples collected from mat lor testing.




ATTACHMENT 35

Hellertown Materials Plant Photographs



ATTACHMENT 5
HELLERTOWN MATERIALS PLANT

TRPA Materials provided in cardboard boxes
from New Mexico manufacturer.

TRPA introduced into batch mix through
separate auxiliary hopper with pneumatic
injection.

Hellertown Materials Asphalt Plant.




ATTACHMENT 6

Job Mix Formulas

Plasphalt Test Results
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TR 444 [4-02) SUPPLIER CODE MATERIAL CLASS
JOB MIX FORMULA REPORT | [ HeL4saas | [sTr[e[5] | |
JMF Mo,
. 0 i 5 ol | AGGREGATE SRL M
) 89.5mm <3 ESAL
Date July-02 Spec Plasphall Tons P.O.
Supplers Name | Hellertown Matenais Location Hellertown, PA
Bituminous Plant Type -  McCarter-AB Daily Capacity . 5000Ib. Batch Mix Time Dry Wt
CMS NO. SR Sec, 5 45
Materlal Supplier Code Material Supplier Mame Material Code | Materal Class | % In Mix Bulk Sp.Gr % Absorplion
SCl48414 Stockeriown Materials 207 B3 633 2757 0.38
SCl48414 Stockeriown Materials 203 A8 290 2.729 o7
Treated Recycled Plastic Aggregate 203 TRPA 1.4 0.96
Citgo Asphalt PG 64-22 6.3 1.031
Alternate AC Suppliers | CHEWZ-15, COAS4-15 VALR1-15 TRUM3-15
JOB MIX FORMULA AND DESIGN
AC % [ 751m [150pm[300pm[600um] 118 [ 236 [ 475 | 95 [ 125 [ 190 [ 250 [ 375 ] 500 [ Fia | Po,
- #200 | #100 | #50 | #30 | #16 #3 #4 |t o2t ) 3 R i 7 1 % ¥
Design 63 | 50 7 10 18 30 | 45 71 o7 | 100 0B | 61
%Virgn AC | 63 | | % Reclaimed AC
MIX CHARACTERISTICS (GYRATORY)
: Gyrations @ Gyrations @ Gyrations @ Wax Density Wdes Density
s B30L2 Nini Ndes Nmax (kg/m*)/Sp.Gr. (kg/m*)/Sp.Gr
=03 5] 50 75 2.444 2.345
% Voids @& Nini % Voids (@ Ndes %% Voids @ Nmax % VMA@ Ndes % VFA @ Ndes Weight {@115mm
13.8 41 2.9 178 Fifrdes 4806
IGNITION FURNACE DATA
Cven Make Set, Temp. Sample Size A.C. Correction Factor (C.) #200 Correction Factor (200C,)
Thermolyne 538 1200 1.62 0.1
COMBINED AGGREGATE CONSENSUS PROPERTIES
AASHTO T178 AASHTO T304 ASTM D5821 ASTM 0473
Sand Equivalent Uncampacted Void Content Coarse Aggregate Angularity Flat & Elongated
850 490 (1Face) 100 [ {2Face) 100 2.6
Cesigned by Joseph R. Smith - Asphalt Consultant Date B/5/2002
__'_,'___,..-:r' ]
Approved & Submitted by ;,/k/,ﬂ//;érnﬂw— Edward Morrison 125 Date 8/5/2002
“Eign ;/ F’rlnrr Tech. D P :
Reviewad by Materials Unit ol Pi: Date { ¢/
«-f i?} @ Smm Flasphalt 3 ESAL ¥l




AGGREGATE GRADATIONS AND CONSENSUS PROPERTIES

Plant Hellertown Materials Nominal Size: 5.5 mm
Dasigned By: Joe Smith Million ESAL; <03
Date: July-02 SRL M
Asphalt Grade: PG 64-22

Materiai  Material % In Blend
Suppller Name Supplier Code Coda Clza=s |Blend 1|Blend 2|Blend 3
Agg 1 Stockertown Materials SCHBA14 207 B3 875 | B25 | 5556
Agg 2 Stockertown Materals SCl48A14 203 AB 31.0 | 360 | 430
Agg 3 | Treated Recycled Plastic Aggregate 203 TRPA | 15 15 15
Agg 4
Agg 5
Agg 8
Agg 7
Sieve Size AGGREGATE GRADATIONS TRIAL BLENDS Specification
Matric Standard | Agg 1 Agg 2 Agg 3 Agg 4 Agg 5 Agg 8 Agn7 | Blend! | Blend2 | Blend 3 | Min | Max
50mm 2
37.5mm| 112"
25.0mm s
19.0mm | 3/4" :
12.5mm 12" 100.0] 100.0] 1000 100 100 100 | 100
9.5mm 38" 100.0 850, 100.0 g7 86 85 80 | 100
4,75mm i 8B.0 12.0 89.0 71 &7 81 89
2 36mm #8 85.0 3.0 aon 45 42 38 32 | 87
1.18mm| #16 43.0 2.0 8.0 30 28 25
600pum #30 268.0 1.0 2.0 18 H 15
300um #50 14.0 1.2 07 10 e g
150um #100 10.0 1.0 0.4 ) T T T
75um #200 a7 1A 0:1 50 5.0 5.0 2 10
#200 Adjustrant for Baghouse Fines Baing Added (+) or Remaoved (- a1 0.3 o7 2 10
Blend 1 |Bland 2 |[Blend 3
Bulk SpGr (Gsb) 2757 | 2728 | 0.860 2873 | 2672 | 2670
App. SpGr (Gsa) 2788 | 2782 | 0.980 2708 | 2707 | 2707
Absorption 0.38 0.70 047 | 049 | 051 | Min | Max
Sand Equivalency 85.0 850 | 850 | 850 | 40
Flat & Elongated 28 2.6 26 2.6 10
Uncompacted Voids | 49.0 490 | 490 | 490 -
CA Angularity (1) 100 100 100 100 55
CA Angularity (2) 100 100 | 100 | 100 | -
Gsa (est) 2701 | 2700 | 2.700
W 2278 | 2278 | 2278
Estimated % Binder |Vba (ast.) 0.009 | 0.009 | 0.009
of Mix (Pbi) Whe (est) 0.110 | 0.110 | 0.110
Eslimated asphalt contents based on ASTM PP28 calculations 51 5 51
The asphalt content of the trial blends will be 5.8 58 58

Page 2 B.5mm Plazphalt .3 ESAL wis
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MAXIMUM SPECIFIC GRAVITY AND EFFECTIVE ASPHALT

Plant: Hellertown Maierials Mominal Size: 9.5 mm
Designed By: Joe Smith Million ESAL: < 0.3
Date: July-02 SRL: M
Asphalt Grade: PG 64-22

IA. MAXIMUM Sp.Gr. OF TRIAL BLENDS { Gmm )

Bland 1 Blend 2 Blend 3
Sample No. for Tested Mix 1 2 1 2 1 2
A |Dry Weight of Sample 1587 | 1601.2 1559.9 | 1565.2 1685.1 | 1682.2
D |Mass of Pyc. + Water 73149 | 73149 731489 | 73149 73149 | 73149
E [Mass Pyc. + Mix + Water 82656 | B281.2 B242.7 | B245.3 8321.0 | 83141
Vol, Voidless Mix (A + D -E) B48.3 | 6529 : 6321 634.8 6890 | 683.1
Gmm (Max. Sp.Gr. of Mix { A/ A+D-E )| 2471 24582 2468 | 2.466 24680 | 2.483
2.462 2.467 2,462

B. EFFECTIVE Sp.Gr. OF TOTAL AGGREGATE ( Gse )

Gmm | Max. Sp. Gr. (Rice) 2.462 2487 2.462
Pb % A.C. In Test Mix 58 5.8 58
Gh |Sp. Gr. of Binder 1.031 1.031 1.031

Pmm |Percent of Total Midure PP 100 100 100

Gse |Eff. Gravity of Agg. (Prim*Grm{Pe+Gy) | 2.691 2.698 2691

C. ASPHALT ABSORPTION OF MIX ( Pba )

Gse |EH. Gravity of Agg. 2.691 2698 2,691
Gsb |Bulk Gravity of Agg. 2673 2672 2870
Gb |Sp. Gr. of Binder 100°G, e | 1,031 1,031 1.031
Pba |Absorbed Asphalt (Ga'Coad | 0.26 0.8 0.31

D. EFFECTIVE ASPHALT CONTENT IN MIX ( Pbe

——

Pba |Absorbed Asphalt 0.26 0.38 0.31
Ps % Agg. in Test Mix 94.2 0942 94.2
Pb % A.C. in Test Mix 58 58 58

Pha |Effective Asphalt Pu(Pra +1007"P, 58 54 55

Page 4 8.5mm Plasghalt 3 ESAL s



INITIAL TRIAL BLEND RESULTS AND ANALYSIS

Piant Hellertown Materials Nominal Size 9.5 mm
Cesigned By Joe Smith Million ESAL. < 0.3
Date. July-02 SEL M

Asphalt Grade. PG 64-22

Blend 1 Sample Height |  Maximum Theoretical Gravity (Gmm)j= 2 462
Dry Weight In Water SSD | Gmb | @Nini | @Ndes samm | Voids | %Gmm| Voids | VMA | VFA

Waight Weight | @hdes B 50 @Min | @Nim | g@hdes | @iNdes | @hdes | @Ndes

Spec 1| 45836 25806 46098 | 2259 1260 | 1139 | B24 17.6 | 91.8 82 20.4 59.8
Spec 2 | 45065 25778 45292 | 2241 | 1291 | 1160 | 81.8 182 | 910 9.0 21.0 57 1

8.6 20.T | 585

Blend 2 Sample Height Maximum Theoretical Gravity (Gmmi= 2 487
Diry Weight In Water 250 Gmb | @Nini [ @Ndes [ eGmm| Voids | %Gmm| Voids | WMA | vFA
WWeighl Weight | @iNdes & 50 g@Nint | @i | @Mdes | @Ndes | @aNdes | g@iMNdes |
Spec 1 | 458587 25EB8.7 46245 | 2257 | 12768 | 1147 | B2 17.9 | 91.5 85 204 | 8583
Spec 7| 45684 25751 45123 | 2242 | 1283 | 1278 | 905 9.5 890.9 a1 210 | 887

asa 207 | 57.5

Blend 3 Sample Height Maximum Theoretical Gravity (Gmmi= 2 462
Dry Weight In Water SSD | Gmb | @Nini | @Ndes|%Gmm| Voids |%Gmm| Voids | VMA | VFA

Weight Weight | giMdes & 50 @Nini | @Nini | @Ndes | @Ndes | @dNdes | @Ndes

Spec 1 | 4B02.3 27057 48321 | 2258 | 1343 | 1200 | 820 | 180 | .7 B3 20:4 | 593
Spes, £ | 46032 25805 45321 | 2244 | 1289 | 1158 | 819 18.1 91.2 &8 209 57.9

BB 0.7 5B.6

TRIAL BLEND DATA TABLE,

Blend 1 2 3 Specification
Asphall Conient 58 &8 5.8
Max Theo SpGr (Gmm) 2 462 2467 2462
Gmb @Ndes 2280 2.250 223
%Gmm (Density) @Ndes 91.4 912 915 96 0%
Air Voids ghdes 8.6 8.8 B.G 4,0%
WA @hdes 20.7 207 207 150 Min
WEA @hdes 568.5 57.5 526 T0-80
S Gmm (Density) gMini B2.1 B6.3 82.0 <815
Air Voids @Nini 179 13.7 18.1 =85
Effective Asphalt (Phe) 56 5.4 55
Dust to Asphall Ratio]| 0.9 0.9 . 0.8 06-1.2
ESTIMATED 'DP'TIMT.'M ASPHALT TABLE
Estimated %AC @& 4% Voids o T 76 4 0%
Estimated %Air Voids @ Nin 13.3 8.9 135 =BE
Estimated %VMA @ %AC 19.8 19.7 198 15.0 Min
Eslimated %VFA @ %AC 79.8 Tav 728 T0-B0
OvA Ratio - #200/Eff, AC o7 07 Q.?_ 06-1.2

Selected Tnal Biend - 1 E

Based on the above results and best experience, Trial Aggregate Blend | has been selected as the design
aggregate structure Blend | at an Asphalt Content of 7.6 would meet all Volumetne mix requirements based on
these tmtial calculations

Page 5 8 fimyn Plasphatt 3 ESAL «is



DESIGN AGGREGATE STRUCTURE INFORMATION

Plant: Hellertown Materials MNominal Size: 9.5 mm
Designed By: Joea Smith Million ESAL: < 0.3
Date: July-02 SRL M
Asphalt Grade: PG 64-22

Trial Blend | has been selected as the design aggregate structure and an Asphalt Content of 6.3 has been selected
a5 the Estimated Optimum Asphalt Content

DESIGN AGGREGATE STRUCTURE
SEIVE SIZES RAISED TO .45 POWER
100 . F
a0 f ; P
80 + I |
1 t
e 10} l
g [
% 60 5
1
%‘ 50 | | E
|
& 40 + i
(=
30 4 -
20 =
104 |
0 |
Seive Sizes
Thum | 150um | 300um | B00um | 1.18mm | 2.36mm | 4.75mm| 2.5mm | 12.5mm| 19.0mm | 25.0mm | 37.5mm | S0mm
#200 #100 #50 #30 #16 #E #4 aa" 12" a" kY 112" x
5.0 T 10 18 a0 45 71 a7 100
Bulk SpGr (Gshb) 2673 Sand Equivalency 850
Eff. SpGr (Gsa) 2891 Flat & Elongated 26
App. SpGr (Gsa) 2.708 Uncompacted Voids 49.0
H20 Absorption (Abs) 0.47 CA Angularity (1} 100
AC Absorption (Pba) 0.26 CA Angularity (2) 100
A, CALCULATED MAXIMUM Sp.Gr. OF TRIAL ASPHALT CONTENTS ( Gmm )
% A.C. ‘;ﬁ;:: Volume of Binder | %Agg.  in Mix| Vol of Agg.(Vs) | Total Volume (1) ﬁ*:gﬂ:;ﬂ?j’“
(Pb) (Gb) (Vb) = (PbiGb) [(Ps) =(100-Pb)| =(PsiGse) = (Vb + Vs) (10071
0.5 58 1.031 5626 a4 2 35,000 40 626 2452
Est AC| 6.3 1.031 6.111 0937 34814 40.825 2.444
+0.5 6.8 1.031 6.596 93.2 34628 41,224 2.426
+1.0 7.3 1.031 T.081 92.7 34.443 41.523 2.408

Page B 2.5mm Plasphait .3 ESAL s



VARYING ASPHALT CONTENT RESULTS

Plant. Hellertown Materials Nominal Size: 9.5 mm
Designed By: Joe Smith Million ESAL; < 0.3
Date: July-02 SRL: M

Asphalt Grade: PG 64-22

5.8 Asphalt Content Sample Height Maximum Theoretical Gravity (Gmm)= 2 462
Blend 1| DNY Weight In Water SSD | Gmb | @Ninl | @Ndes | %Gmm| Volds |%Gmm| Voids | VMA | VFA
Waight Weight | gNdes B =0 Mini | @Nini | giNdes | @Ndes | @iNdes | @Ndes
Spec. ? | 48323 27210 48557 | 2264 | 1314 | 1182 | 827 17.3 g92.0 BD 202 60,4
Spec. 2 | 4B03.8 2725.8 48221 | 2262 | 1287 | 1157 | 83.7 16.3 231 6.9 1892 B4 .1

7.5 19.7 | 82.2

6.3 Asphalt Content Sample Height | Maximum Theoretical Gravity (Gmm}= 2 444
Blend 1| DrY Weight In Water SSD | Gmb | @Nini | @Ndes|oGmm| Voids |%Gmm| Voids | VMA | VFA
Waeight Weight | @Ndes = 50 @Nini_| @Nini | @Ndes | @Ndes | @Ndes | @hdes
Spec 1| 48265 27686.2 48281 | 2.340 | 1220 | 1161 | 8562 13.8 895.7 4.3 18.0 76.1
Spec. 2 | 47821 27491 47842 | 2350 | 1280 | 1131 | 863 13.7 96.2 3.8 17.6 78.4

4.1 17.8 | 77.3

6.8 Asphalt Content Sample Height |  Maximum Thaoretical Gravity (Gmm)= 2 426
Blend 1| Dy Weight In Water 88D Gmb | @Nini | @Ndes %HGEmm| Voids | %Gmm| Voids | VMA | VFA
Weight Weight | @Ndes G 50 @Nini | @Nini | @Ndes | @Ndes | @Ndes | @hdes
Spec 1| 4807.1 2764 4 48083 | 2351 | 1266 | 1156 | BB.S 1.5 86.9 31 18.0 82.8
Spec 2 | 48164 2764.4 48195 | 2344 | 1295 | 116.0 | B6.5 135 Q6.6 3.4 183 Bt 4

3.3 18.2 | B2.1

7.3  Asphalt Content Sample Height | Maximum Thecoretical Gravity (Gmm= 2 408
Blend 1| DIy Weight in Water SSD | Gmb | @Nini | @Ndes | scgmm | Voids |%Gmm| Voids | WMA | VFA

Weight Welght | @Ndes| & 50 | @Nini | @Ninl | @Ndes | @Ndes | @Ndes | @Ndes
Spec. 1 | 4814 1 2758.0 48168 | 2339 | 1291 | 1163 | 875 125 | 971 29 18.9 | B4.7
Spec. Z | 48042 27496 48067 | 2335 1271 | 1150 | 87.7 12.3 | 97.0 aq 19.0 | B84.2

3.0 19.0 | 84.4

VARYING ASPHALT DATA TABLE

Asphalt Conlent 58 6.3 6.8 73 Specification
Max Theo SpGr (Gmm) 2462 2.444 2425 2. 408
Gmb gNdes 2.278 2,345 2.348 2.337
%Gmm (Density) @Ndes 92.6 96.0 96.8 a7 .1 B8, 0%
Air Vioids gNdes 7.5 4.1 3.3 30 4.0%
VMA @Ndes 19.7 17.8 18.2 19.0 15.0 Min.
VFA @Ndes 62.2 773 2.1 B4.4 70-B0
%Gmm (Density) g@Nini: 832 BE.3 ar.s 876 =81.5
Air Voids @Nini 16.8 138 125 12.4 =85
Effactive Asphalt (Pbe) 56 6.1 6.6 7.3
Dust to Asphalt Ratio [] | 0.8 0.8 o7 5 06-1.2 ]

Page 7 B 5mm Plasphaft 3 ESAL s



VARYING ASPHALT CONTENT RESULT ANALYSIS

Designed By: Joe Smith
Date: July-02

Plant: Hellertown Materials

Nominal Size: 8.5 mm
Million ESAL: =0.3
SRL M
Asphalt Grade: PG 64-22

T P —
. 2am = _#‘-;—--- - 2 ==
® 243 f— ] - F T g =
= §E 7 — ® 74 I\'x - =
g z:m II'I A 83 - '."'L
2 .§ 233 L { i s =
4; 2 2508 + |I.'I =y S | =11 E
2.2 - - - - i 45 = .\.L._._ i | —
g 1.208 4 7 E . |
2200 f— | T Sl o 4D ‘ﬁ\‘
i — ' I ﬁ 15 el
% o) L an e i
m 22 4 s T
2758 = e o e i AL =TT P ' .....
53 58 63 L1 T3 T8 53 58 B3 [.5:] 1.3 T4
Asphalt Cottent. Asphalt Comtent
TR m— | ! 5 m%_:‘
=T e [
& 1684 b ; i i
@WE \__ - ] @;} 128 | ll - =
oo — ‘\;-- —_—t T, 7 —— 1 SN +— =
SR e SR 1 Y | N -, ' % [
% ] ¥ [ - i R i e e e
= B T R I T P [ SR | -~ S e
. e s
e T . .
TR S § 174
B o1zs R o o~ o A
¥ 1s 1% | —
- 3 |} SN I S R S — 163 4
53 58 &1 aa A 18 8% LY 53 HE T2 78
Asphall Comtent Aaphalt Coetent
A T—— - R [ 14 e o .
A0 AR = }i o 18 e !
= = =
Z oo - : o 1 == %
® il =
< 70— . /'-'.T--_ P 2 P | SRS = e !
= A 2 oo : SRL | B
o= 0 _,ff i o &
— : o 08 = ¢
§ PR "f I = a8 32
f [ 1
E o T T g a4 - =
T IR B S IS S 0z - 2 SEEN
53 5@ &3 ia 71 18 53 58 83 Ba b4 18
Asphait Content Asphalt Comtent
SRR
I VARYING ASPHALT DATA TABLE
C Content 58 6.3 6.8 7.2 Specification
Gmb @ Ndes: 2.278 2.345 2.348 2337
A Voids @ MNdes: .5 4.1 33 3.0 4.0
YA Voids @ Nini; 16.8 13.8 12.5 12.4 =835
VA 19.7 17.8 18.2 18.0 15.0 Min.
WAL 62.2 Tr.a 52.1 84,4 TO-80
!DM Ratio : #200/Eff. AC: 0.9 0.8 0.B 0.7 0E6-12
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OPTIMUM ASPHALT CONTENT COMPACTED TO Nmax

Plant.: Hellertown Materials MNominal Size: 9.5 mm
Designed By, Joe Smith Million ESAL; <0.3
Date: July-02 SRL: M
Asphalt Grade: PG 64-22

|A. Selection of Optimum Asphalt Content

Based on the "vs. %Asphall” charts, the optimum asphalt content would have the following proparties,

Percent Asphalt at 4.0% Air Vioids @ Ndes 83 Bulk Gravity at 6.3% Asphalt 2.345
Percent VMA at 6.3% Asphalt 17.8 Volds @ Nini at 6.3% Asphalt 13.8
Percent VFA at 6.3% Asphalt 773 Dust to Asphall Ratio at 6.3% Asphalt 0.8

EB. Optimum Asphalt Content Compacted to Nmax ]

6.3 Optimum Asphalt Content 2.444 Maximum Theoretical Gravity (Gmm)
Specimen \Weight Aob Specimen Helght YGEmmi{Density) Properties & Ndes
wzght Weight In Water ﬁ:’:m @Nmay @:H ﬁ::" w;:“ Ghini | @hides | @Nmax | Voids | Gmb | WMA | VFA
4793.5 27772 478953 2375 | 1286 | 1153 | 1136 | 859 By ar.2 4.3 23359 | 180 761
47654 27592 47881 2372 [ 127.4 | 1153 | 11386 BE.S 556 871 4.4 2336|181 | 757
2.374 B&.2 8957 871 4.4 2338 | 181 | 7589

%Gmm vs. Gyrations

%oMax. Theoretical Gravity
8

1 10 100 1000
| Number of Cryrations

Page d 9 5mm Plasoheit 3 ESAL xls



57 (OonTARC 10
Llre 59 dork®

PLASPHALT TEST RESULTS
TESTED AT HELLERTOWN
8/16/02
J.M.F. TEST #1 TEST #2 AVG.
AC 6.3 6.0 6.9 6.5
#8 45 43 41 42
# 200 5.0 4.4 5.8 5.1
TESTED AT COOPERSBURG
8/16/02
VOIDS 4.1 5.7 5.9 5.8
VMA 17.8 19.2 19.4 19.3
VFA 77.3 70.5 69.8 70.2
MAX S.G. 2.444 2.445 - -
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WT. OF BITUMENOMETER

VOL. OF BITUMINOMETER

5P. GR. OF AGGREGATE
SP. GR. OF BITUMEN
S5P. GR. OF SOLVENT

OF ORIGINAL SAMPLE
OF EXTRACTED SAMPLE
OF EXTRACTION LOSS

. OF BITUMENCMETER AND LIQUID
. OF BITUMENOMETER

OF EXTRACTED LIQUAD
OF EXTRACTION LOSS

. OF SOLVENT

= 5P. GR. OF SOLVENT
= VOL OF SOLVENT

VOL. OF BITUMENOMETER
- VOL OF SOLVENT

I =

VOL OF EXTRACTION LOSS
SP GR. OF AGGREGATE
ALGEBRAIC TERM WT OF EXTRACTION LOSS I a7 7

IMMEREX EXTRACTION
2616 DATE 08/07103
746.2 MATERIAL 9.5mm PLASPHALT
2,700 CAMMS# _ S01
1.030
1.317 JMF AC 83
5410 ALGEBRAIC TERM WT. OF EXTRACTION LOSS a7.7
497.0 - WT OF EXTRACTION LOSS 440
a4 0 = ALGEBRAIC TERMWT. OF BITUMEN 537
1240.7 5P. GR. OF AGGREGATE 2.700
2616 - SP.GR, OF BITUMEN 1.030
a79.1 = ALGEBRAIC TERM 5P GR. OF BITUMEN 1.670
44.0
G351 ALGEBRAIC TERMWT . OF BITUMEN 537
1.317 + ALGEBRAIC TERM SF. GR. OF BITUMEN 1 B7C
710.0 = VOLUME OF BITUMEN IN SAMPLE 321
¥ SP.GR. OF BITUMEN 1.030
= WT. OF BITUMEN IN SAMPLE 339
% OF BITUMEN 6.1
746.7 WT. OF DRIGINAL SAMPLE 5410
710.0 - WT_OF BITUMEN 33.1
) = WT_ OF TOTAL AGGREGATE 507.8
2 700 - WT OF EXTRACTED SamMPLE 4970
= WT OF FINES IN BITUMENCOMETER 10.8
SIEVE WT. + FINES T JM.F,
# 200 8.1 20.0 a8 5.0
# 100 16,3 272 5 T
#50 300 409 ] 10
#30 58,1 68.0 14 18
it 16 119.2 1301 26 30
#B 204 6 2155 42 45
#d 3356 3465 68 71
g 4802 491.1 T g7
112" 497.0 507.9 100 100
a4
o
112"
5
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ATTACHMENT 7

First-Year Performance Evaluation (2003)



ATTACHMENT 7
FIRST-YEAR EVALUATION PICTURES 2003

YR 1-1
Close-up of pavement. Note visible TRPA
(predominant colors red, yellow and blug)

YR 1-2
Show asphalt binder has worn off wearing
surface




HAY TERRACE
Wilson Borough, PA
CRITICAL MONITORING AREAS
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ATTACHMENT 8

Second-Year Performance Evaluation (2004)



ATTACHMENT 8
SECOND-YEAR EVALUATION PICTURES 2004

YR 2-1
No ruiting observed at critical arcas (turn lanes.
intersections)

YR 2-2
[ongitudinal crack emerging at intersection
Hay Terrace/19th Street.




ATTACHMENT 8
SECOND-YEAR EVALUATION PICTURES 2004

YR 2-3

Close-up of lateral crack at Hay Terrace/19th
Street intersection. Maximum crack width
approx. 1 inch.

YR 2-4

Closc-up of lateral crack at Hay Terrace/19th
Sireet intersection. Maximum crack depth
1/2 - 1/4 inch.




ATTACHMENT 9

Third-Year Performance Evaluation (2005)



ATTACHMENT 9
THIRD-YEAR EVALUATION PICTURES 2005

YR 3-1
At entrance of Hay Terrace and | 8th Street no
rutting observed in thru lanes or other.

YR 3-2

Slight rutting (1/8” - 11/64™ deflections) in
traffic path approx 205 ft from Ilay Terrace/18th
Street intersection.




ATTACHMENT 9
THIRD-YEAR EVALUATION PICTURES 2005

YR 33
Deepened longitudinal crack
at Hay Terrace/19th Street intersection.

YR 34
Close-up of longitudinal crack (largest width
of 1 inch, biggest depth 1/2 inch).




ATTACHMENT 9
THIRD-YEAR EVALUATION PICTURES 2005

YR 3-5
Intersection Hay Terrace/19th Street. Observed
sipns of utility work.

YR 3-6

View from intersection Hay Terrace/19th
Street towards 20th Street. No rutting or
cracking observed.




ATTACHMENT 10

Fifth-Year Performance Evaluation (2007)



ATTACHMENT 10
FIFTH-YEAR EVALUATION PICTURES 2007

YR 5-1
View of intersection of Ilay Terrace/18th Strect.
Observed cracking starting 25 ft from curb.

07 /06,2007

YR 5-2

View of Hay Terrace from Hay Terrace/18th
Street intersection. Crack along paving joint.
{Area of high temperature batch.)




ATTACHMENT 10
FIFTH-YEAR EVALUATION PICTURES 2007

YR 5-3
Close-up of crack along paving joint. Approx
1/4 - 1/2 inch deep and wide.

- -

YR 5-4
Pitting observed in area of vehicle starting
along “parking” lanes.

07 A6 2007

YR 5-5
View of intersection Hay Terrace/1%th Street
cracking identified in carlier evaluations

expanding.




ATTACHMENT 10
FIFTH-YEAR EVALUATION PICTURES 2007

YR 5-6
Close-up view of longiludinal crack. Largest
depth at 1/2", longest width of crack, 17.

YR 5-7

View [rom intersection Hay Terrace/19th
Street towards 20th Street. No rutling or
cracking observed.

. 0770812007
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