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DRAWINGS
FOR

CONSTRUCTION
OF
STATE ROUTE 2020 SECTION AMT

IN BUCKS COUNTY

FROM STA T7T+70. 00 TO STA 213+00.00 LENGTH 10,996. 19FT 2.083 MI

FROM SEG 0030 OFFSET 1481 TO SEG 0080 OFFSET

4214

PUC APPLICATION DOCKET WUMBER A-2011-2224560

ALSO
SCALE STATE ROUTE 8004 INTERCHANGE
HOR 1 ZONT AL S50 FEET STATE ROUTE 8006 INTERCHANGE
VERTICAL 10 FEET STATE ROUTE 8008 INTERCHANGE

N

IBAFFEIC DATA

HIGHWAY CLASSIFICATION - MINOR ARTERIAL CURRENT ADT = 19,175 120121
DESIGN SPEED = 45 MPH DESIGN YEAR ADT- 28,492 (2032
PAVEMENT WIDTH - 4-12 FT LANES DHY = 1,663

SHOULDER WIDTH - & FT o - 50%

T - 5% - 27X




WUIUC naiL GY NO. 2A TEEEE
- SR 2020 TYPICAL SECTION
STA 101+00.00 TO STA 119+00. 00
SR_2020
CONSTR &
SR 2020 TEMPORARY SHOULDER PAVEMENT i
1
STA 152+00 LT TO STA 160+00 LT ! MEDIAN VARIES
=0 MIN, ' 6" T-o" -0* MIN.
O gremrase a7t T MR BRI T N S -] A
- < LL LS, 1 eogm - . i T o Coge
DERFTH . SAL-H 2°-0" MIN. . .4 -0, 24' -0 X : ) 24" -0 L4 -0 | 2 -0" MIN,
(8)- SUPERPAVE ASPHALT MIXTURE DESIGN, HMA BASE COURSE, PG PLAIN CEMENT
64-22, 10 TO < 30 MILLION ESALS, 25.0 MM MIX, &" DEPTH
108 1 . . 10t 1 MIN. GRADE
6% 2%

4 TOPSU]L iIIH

FORMULA D

PAVEMENT LEGEND:

- SUPERPAVE ASPHALT MIXTURE DESIGN, HMA WEARING COURSE,
Eg TE-22‘ »/= 30 MILLION ESALS, 9.5 MM MIX, 2" DEPTH,
L-

@/ LHC LDENTAL /

- SUPERPAVE ASPHALT MIXTURE DESIGN, HMA BINDER COURSE, PG R
76-22, >/= 30 MILLION ESALS, 19.0 MM MIX, 3" DEPTH, SR 2020 TvP
MOD IF [ED STA 119+00. 00
SUPERPAVE ASPHALT MIXTURE DESIGN, WMA BASE COURSE, PG STA 141+37. 18
§4-22, >/= 30 MILLION ESALS, 25.0 MM MIX, &" DEPTH, STA 161+08. T1
MOD IF [ED STA 180+89. 41

- SUBBASE B“ DEPTH (NQ. 241

- SLOPE THE SHOULDER OM THE HIGH SIDE OF TH

E
SUPERELEVATED SECTION AT 2.0% AWAY FROM FPAVEMENT WHEN

SUPERELEVATION 15 2.0% TO 6. 0%.

- SLOPE_THE TEMPORARY SHOULDER OW THE HIGH SIDE OF THE 240 -gn

ICAL SECTION

TO STA 140+41.94
TO STA 143+45.10
TO STA 162+18.73
TO STA 199+20.04

SR 2020
- CONSTR B

MED | AN
2' -6

VARIES
TO 4" -0

24° -0

LL)
s
LR L L

TAPERS T'-0"
REFER TO CROS5 SECTIONS FOR FILL SLOPE GRADING ( VARIES 1.

T0 5" -0"

REFER TO PLANS AND CROSS SECTIONS FOR LIMITS OF 4
SUBBASE ABOVE PAYMENT DEPTH

-0 MIN,

2 4" TOPSOIL WITH

1

rmnn

IS TO BE CONSIDERED

-0" MIN.

SUPERELEVATED SECTION AT THE SAME RATE AS THE ROADWAY
SECTION.

PLAIN CEMENT CONCRETE
0 H

.

i

TYPE A RA[SEQ =#=

J/WMOUNTABLE CURE [ TYP.T

UFPFL
FORMULA D

FROM STA 117+00,00 TO 119+00, 00

531 AND 251 TYP.
COMCRETE MEDI AN
INCIDENTAL TO CONSTRUCTION



ITEM 9405-0891 - SUPERPAVE ASPHALT MIXTURE DESIGN. HMA WEARING COURSE, PG 76-22, =/= 30 MILLION ESALS, 9.5mm MIX, 2" DEPTH, SRL-E

Provision Body

DESCRIPTION - Section 409.1.

MATERIAL — Section 409.2 and, except from STATION 101+00 to 102+00, add the following:
(g) Fiber Reinforcement. Fibers to be supplied by the following:

FORTA Corporation

100 FORTA Drive

Grove City, PA 16127

(800) 245-0306

www.fortacorp.com

Provide fibers conforming to the requirements below. Design the asphalt mix without the fiber in accordance with 409. Do not alter the final mix design for the addition of fiber at the plant. Use the fiber type specified at the rate of 1.0 poundsiton (0.5
kg/metric ton) of total mix. Furnish with the mix design submittal certified test data for the fibers to be used on the project.

1. Physical Properties

Materials...............................Polyolefin/Aramid
Length...... ... ... 34 (19mm), 2 E8mm)
Form.......cooooivii e Twisted Fibrillated & Monofilament Fibers
Color............................. Yellow, Black, Tan

Specific Gravity......................0.91/1.44

Acid/Alkali/ Resistance..._.._..... Inert

Tensile Strength..................... 70,000 psi/ 400,000 psi

Melt Temperature. ... ... 212eF / 800sF (100eT / 427aC)

CONSTRUCTION — Section 309.2 and add the following:
(c) Bituminous Mixing Plant
3. Fiber Supply System. Add fiber through specialized aquipment that can accurately proportion and meter, by weight {mass), the proper amount per batch for batch plants, or continuously and in a steady uniferm manner for drum plants.

Provide proportioning devices that are interlocked with the plant system and controlled to £10% if the mass {weight) of the fibers required. Perform an equipment calibration to the satisfaction of the Representative to show that the fiber is being accurately
meterad and uniformly distributed into the mix.

Include the following on the fiber supply system:

1) Low level indicators

2) No-flow indicators

3) A printout of feed rate status in kg (pounds) / minute

4) A section of transparent pipe in the fiber supply line for observing consistency of flow or fead.


















Full Depth Tyburn Road Reconstruction
Without Fibers



Full Depth w/o Fibers






HMA Cracking and Rutting Performance Results
IDEAL-CT (ASTM D8225) & HWT (AASHTO T 324)

I-95 & Allegheny Ave, Riverside Materials Report Date 11/17/2022

Date Received

22-0296 PG 645-22 15% RAP Control Mixture 10/19/2022 11/4/2022

22-0297 PG 645-22 15% RAP 2x Dose ACE Fiber Mixture 10/19/2022 11/4/2022

22-0298 PG 645-22 30% RAP 1.5x Dose ACE XP Fiber Mixture 10/19/2022 11/4/2022

22-0299 PG 64E-22 15% RAP Mixture 10/19/2022 11/4/2022

Equipment BATT ID Calibration Equipment BATT ID Calibration

Auto 5CB BOO7S 2/1/2022 10k Load Cell B0022 2/1/2022

LVDT Bo024 2/1/2022 Temp Control Bath BOO50 3/9/2022
SmarTracker Boo14 11/1/2022

Plant mixed samples were delivered to BATT from Riverside Materials as requested by Site Supply. Four mixtures
were evaluated for performance in cracking and rutting per ASTM D8225 IDEAL-CT and AASHTO T 324 HWT. Mixtures
22-0296 and 22-0297 contained PG 645-22 binder and 15% RAP, but 22-0297 also contained 3/4" 2x dose wax coated
aramid fiber (ACE XP). The standard dose of ACE XP is 3.2 oz/ton, mixture 22-0297 contained 6.4 oz/ton of ACE XP.
Mixture 22-0299 was similar to the first two mixtures but used PG 64E-22 for binder and no ACE XP. The fourth










= Project: Standard / Non - Federal (100% State)

Short Description: Philadelphia Cnty Resurfacing 2023 (P13)
County: Philadelphia SR: 1005
District: 06 Group 1D: Group 6-22-P13

Filter v{|ltem Number v
Records 1 to 92 of 92 00  pageioit 00
Total Estimate: 521,230 564 52
ALT ltem Unit of Measure Quantity Unit Price
0301-0004  Square Yard 200000 522500
PLAIN CEMENT CONCRETE BASE COURSE, 8" DEPTH
0316-0537 Ton 4 500.000 $150.00
SUPERPAVE ASPHALT MIXTURE DESIGN, FLEXIBLE BASE REPLACEMENT, PG 645-22, 3T0 < 10 MILLION ESALs, 25.0 MM MIX
0316-0636  Square Yard 600.000 $115.00
SUPERPAVE ASPHALT MIXTURE DESIGN, FLEXIBLE BASE REPLACEMENT PG 645-22, 10 TO < 30 MILLION ESAL, 25.0 MM MIX, 12" DEPTH
E 04130408 Ton 62,423.000 99400
SUPERPAVE ASPHALT MIXTURE DESIGN, WEARING COURSE, PG 64E-22, 3T0 < 10 MILLION ESALS, 9.5 MM MIX, SRL-H
0 90000408 Ton 62,423.000 50.00
Fiber Modified Wearing Course (FMC) as an alternative to Superpave Asphalt Mixtura Design, Wearing Course, PG 64E-22, 3 TO < 10 Million ESALS, 9.5mm Mix



Associated ltems

Item Number Unit of Measure ltem Description
9000-0403 TON Fiber Modified Wearing Course (FMC) as an alternative to Superpave Asphalt Mixture Design, Wearing Course, PG 64E-22, 3TO < 10 Millon ESALS, 9.5mm Mi

[TEM 9000 - 0408 -Fiber Modified Wearing Course (FMC) as an afternative o Superpave Asphalt Mixture Design, Wearing Course, PG 64E-22, 3TO < 10 Million ESALS, 9.5mm Mix

Provision Body

|. Description - Thiz work is th standard and RPS construction of vsing a plant-mixed Fiber Modified Courses (FMC) mix a: an alternative to a Superpave Asphalt Mixtore Design, Wearing Course, PG 64E-22, 3 TO < 10 Million ESALS, 9 5mm Mix. The producer will maintain the right to use & Supespave Asphalt Mixture Desin,
Wearing Courze, PG 64E-22, 3 TO < 10 Million ESALS, 9. 3mem Mix in its place. To do o the following conditions will need to be met:

1. Provide performance related testing for asphalt wearing course before constroction begins that proves the (FMC) mix mests or exceeds the parformance of Superpave Asphalt Mixtuse Design, Wearing Course, PG 64E-22, 3 T0 < 10 Miflion ESALS, 9 3mem Mix containing sitmiler agpragate
structure. The following tests will be used in this determination: Cracking tolerance Index of Asphalt (ASTM D8223) and the Hamburg Wheel tracking fest (AASHTO T 324).

2. APG 648-22 Asphalt can be used instead of & PG 64E-21 Asphalt in the manufacture of this (FMC) mix.

3. FMC mix can not exceed 30% RAP.

4 Add Aramid fibers at 2 double dose (4.2 ounces minimum) of aremid fibers per plant mix ton of asphalt. Do not exceed the manufactures maximom recommended amouat of fibers per ton.

5. This mix will conform to the weather and seasonal limutations of 2 PG 64-2] mix.

B. Otce 2 roadway is started, the roadway will heve to be finished with the (FMC) or 2 standard mix valess receiving approval by the DME to switch.

1. The following modifications will be made to Section 413.2:

II. MATERIAL—Section 413.2 with the following additions.
(k) Aramid Fibers. Use only Para-aramid fibers (aramid fibers) approved and listed in Bulletin 13 for use in Asphalt. Provide 2 supplier certification with each shipment a2 specified in Section 106.03(b)3. Certify that the aramid fibers conform to the physical requirements of TABLE |

Add aramid fibers at a rate of 4.2 ovaces (sninimum) of aramid fiber per ton of asphalt mix.
Aramid fibers may be packaged in loose form with other inert material, or packaged in a bundled form coated with wax (or other iert material) to aid in dispersion of the aramid fibers into the mixfure.
Deliver fibers in sealed, vndamaged, pre-weighed bags of as loose fibers in bulk containers. Identify the pre-weighed bags or bulk containers with legible labels, indicating fiber manufacturer name, product name or designation, manufacturer lot number, and weight.

Store materials in accordance with manufacturer's recommendations. Protect fibers from UV radiation. Do not allow fibers to become wet o contaminated. Discard and replace wet or contaminated fibers at no additional cost to the Depariment.




[ Projet 104888 Standard | Non - Fderal (100 State Construion

Short Descrition; P |aC lyResuriacm ) (rgCode: (601
County. SR 1l Sectom: P13
Ditct []E Group D Group 62213 Municialy: PRILADELPHIA

i~
e (415,048 e Type: Coact e
Destrption SUPERPAVE ASPHALT MXTURE DESIGN WEARING COURSE, PG BUE-22 310 <1 i 0
MLLIONESALS, 33 M MK SRLA
Unt of Neastre: TON tem Total: $12 484 9025
Distl: s Rspnalt Yes
DiselCategoy Code: Ctegory C-Fexble Bases, Pavemens, Pavement Patting and St Asphat Ty Code

Stred Materil: ot lols o Soved el PrePayment




1 Projeet. 1043%3 Standr | Non - Federal (100% State Construstion

Short Descrption: Phioepnia CotyResuacng 2023 P13 (rg Code: 0600
County: Phladelphia SR 1005 Section: P13
Distict: (o Group 0: Group 62213 Municialty, PHILADELPHIA
L
em: 30000437 e Type: Contact fem
Description:FIBER MODIFED WEARIG COURSE, RPS, PG 64E-22,10T0 < 20 MILLION E3ALS 83 it S
MMM SRLE FHIC
Unit of Measure; TON tem Total: 3257 %684
SpecialProvison: 00ITEM 300 0457 FIBER MODIFIED WEARING COURSE, PG 64221070 « SUMILLION ESALS, 3. MM MIX, SRLE
Diesel: | No v hspht o v
Diese Category Code; v AsphltType Code; v
Stored Mateials: Not e for Stved el PrePayments




Riverside Materials Inc.

2670 E. Allegheny Ave. Philadelphia PA 19134

JOB: ECMS#: 104989 Philadelphia County / P13 PRODUCER: Riverside Materials Inc. RIVERSIDE MIX NAME: 9 5ECEFx216WR
CONTRACTOR: James J Anderson PADOT MIX#: WI57T3I1E4 HAMBURG WHEEL TRACKING
Failure Post Peak Specimens Specimens
Date Date Test U AC % AC Peak Load Flow Energy Gf IDEAL CT Slope HWT Total Rut at HWT Total Rut at %% Air % Air
Sampled Location Tested Equipment sample# Max Gt Voids Design Tested -kN {(mm) (joulesim2) Index 75%(m7s) 20 000 MAX 125 10,000 Voids Avg  Voids Avg
LEFT RIGHT LEFT RIGHT
{mm}) {mm) {mm} {mm} LEFT RIGHT
o523 9/6/23 | InstroTek 2 2534 7.0 5.4 53 6.0 14.53 4.1 9538 111.4 3413
o/5/23 9/6/23 | InstroTek 3 2534 71 5.4 53 6.0 14.86 4.1 9935 143.2 2767
O/5/23 9/6/23 | InstroTek 5 2534 70 54 53 59 14.38 432 9348 111.6 3314 3.72 4.16 2.74 2.72 6.6 6.8
SRTGEB Left
9/5/23 Lane 9/6/23 | InstroTek AVG 2.534 7.0 5.4 5.3 6.0 14.59 41 9607 122 3.165 3.94 2.73
a/6/23 97123 Pine CT2 2533 6.8 54 53 62 16.28 40 11858 1736 2817 |
0/6/23 97123 Pine CT7 2533 6.8 5.4 53 6.2 16.24 42 11791 170.0 2.878
06123 67123 Pine CT8 2533 6.8 5.4 53 56 16.01 3.1 10769 137.6 2.935
3.58 3.51 2.51 2.57 6.6 7.1
SRTEWE
9/6/23 LeftLane | 9/7/23 Pine AVG 2.533 6.8 5.4 5.3 6.0 16.17 3.8 11473 160 2.877 3.545 2.54
9723 9/8/23 Pine C1 2536 6.7 54 53 60 1554 36 10485 1485 2810
9723 9/8/23 Pine C3 2536 6.8 54 53 6.0 16.07 38 10769 1303 3287
07123 9/8/23 Pine C6 2536 6.7 5.4 53 57 15.79 3.2 10830 136.4 2.961
SRTGER
9/7/23 | CenterLane | 9/8/23 Pine AVG 2.536 6.7 5.4 5.3 5.8 15.93 3.5 10800 134 3124 NO DATA
91123 9112123 Fine CT1 2535 6.9 54 53 55 15.406 36 9675 106.1 3.370
9/11/23 9112123 Pine CT5 2535 [A 54 53 60 16.418 432 10472 1121 3741
9/11/23 912123 Pine CT8 2535 6.8 54 53 56 16.266 34 10659 1091 3638
3.55 | 4.45 2.94 | 3.2 74 7.5
SRTEWB
9/11/23 | Center Lane [ 9/12/23 AVG 2.535 6.9 5.4 5.3 5.7 16.03 3.8 10269 109 3.583 4.00 3.07
918123 DI10/23 Pine CT 2535 Y] 54 55 55 1o 35 10861 1111 3603
91823 41923 Fine CT2 2535 70 54 55 6.3 16.43 44 11388 1453 3292
918723 9119123 Pine CT8 2535 70 54 55 56 16.36 34 11338 129.2 3.262
314 | 328 245 | 277 73 7.3
SRTEWE
9/18/23 | Right Lane [9/19/23 Pine AVG 2.535 7.0 5.4 5.5 5.9 16.40 3.9 11363 137 3.277 3.21 2.61

NOTES: All specimens were plant made matenals
All specimens were 150mm & 62mm thick

All specimens were tested in Riverside's Lab

All ldeal Ct specimens were tested at 25°¢

Mix E)escn'ption:

95 E Aggregate with BAE-22 Double Dose of Fiber

All Hamburg specimens were plant made matenals
All Hamburg specimens were 62mm thick
All Hamburg specimens were tested at 50°:




PA 41 & PA 926 Roundabout



District: 06 Group ID: -- Municipality: LONDONDERRY

Construction Special Provision Detail

Special Provision Name: c00065 ITEM 9000-0003 - FIBER MODIFIED WEARING COURSE, PG 64E-22, 3 TO <10 MILLION ESALS

Associated Items

Item Number

| 9000-0003

ITEM 3000-0003 FIBER MODIFIED WEARING COURSE, PG 64E-22, 3 TO <10 MILLION ESALS, 9.5 MM MIX, 2" DEPTH, SRL-E (FMC)

Provision Body

L. DESCRIPTION—This work is the standard and RPS construction of plant-mixed Fiber Modified Courses (FMC) on a prepared surface using a volumetric mixture design developed with the Superpave Gyratory Compactor.
II. MATERTAL—Section 413.2 with the following additions.

(k) Aramid Fibers. Uzse only Para-aramid fibers (aramid fibers) approved and listed in Bulletin 15 for use in Asphalt. Provide a supplier certification with sach shipment as specified in Section 106.03(b)3. Certify that the aramid fibers conform to the physical requirements of
TABLE 1.

Add aramid fibers at a rate of 2.0 cunces {minimum) of aramid fiber per ton of asphalt mix.
Aramid fibers may be packaged in loose form with other inert material, or packaged in a bundled form coated with wax (or other inert material) to aid in dispersion of the aramid fibers into the mixture.
Deliver fibers in sealed, undamaged, pre-weighed bags or as locse fibers in bulk containers. Identify the pre-weighed bags or bulk containers with legible labels, indicating fiber manufacturer name, product name or designation, manufacturer lot number, and weight.

Store materials in accordance with manufacturer’s recommendations. Protect fibers from UV radiation. Do not allow fibers to become wet or contaminated. Discard and replace wet or contaminated fibers at no additional cost to the Department.

TABLE1

Aramid Fiber Properties

Property Requirement
Length 3/4inch = 1/16 inch
Form Filament Yarn
Color Yellow
Tensile Strength 400,000 pai minimum
Decomposition Temperature 800 F minimum
Modulus 10.2 x 10° pai minimum
Specific Gravity 1.44-1.45 (glem’)

ITI. Construction—=3Section 313.3 or 413.3 with the following additions.
* Revise Section 413.3(c) Asphalt Mixing Plant to add the following:
Make any plant modifications needed to add fibers in accordance with manufacturer’s recommendation. Follow manufacturer’s requirements for minimum mix production temperature when adding fibers.

* Revise Section 413.3(c)1 Batch Plant to add the following:
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