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Hydrologic Design
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Federal Aviation Administration (FAA). 2014. Standards for Specifying Construction of
Airports. Advisory Circular AC 150/5370-10G. Federal Aviation Administration, Washington,
DC.

National Ready Mixed Concrete Association (NRMCA). n.d. Pervious Concrete Construction
Checklists. NRMCA, Silver Spring, MD.

National Ready Mixed Concrete Association (NRMCA). 2015. Pervious Concrete Pavement
Maintenance and Operations Guide. NRMCA, Silver Spring, MD. Online at
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A.2 Select Airport Permeable Pavement Projects

A.2.1 San Diego International Airport Terminal 2 Short-Term Parking Lot
Pavement

San Diego County’s Low-Impact Development (LID) Handbook (2014) details a variety of LID
stormwater management strategies, including permeable pavement, and presents a 2012 case
study involving the use of permeable pavement and rock infiltration swales at the San Diego
International Airport. The project featured permeable interlocking concrete paver (PICP)
construction in the parking stalls and along the perimeter of the Terminal 2 Short-term Parking
Lot (see figure A-1). The pavers were placed on 2 inches of bedding course (washed ASTM No.
8 stone), a 4-inch structural base (washed ASTM No. 57 stone), and a 24-inch reservoir layer
(ASTM No. 2 stone). Compaction of the natural subgrade soil was minimized to facilitate
stormwater infiltration.

For the project, detailed design steps were established, and designated maintenance activities for
the permeable pavement were developed. Key implementation challenges included
topographical constraints and drainage patterns (locations of available land for LID did not
always coincide with areas to which runoff flows) and the sourcing and furnishing of specified
materials (difficulty in finding a quarry or supplier that could provide washed ASTM No. 2 and
No. 8 aggregates). Construction oversight and open communication with the contractor were
found to be important components to the success of the project.
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Figure A-1. Permeable interlocking paver installation at San Diego International
Airport Terminal 2 Short-Term Parking Lot (San Diego County 2014).

A.2.2 Stewart International Airport Parking Lot Pavements

In 2007 and 2010, the Port Authority of New York and New Jersey (PANY/NJ) implemented
permeable pavement systems on two separate parking lots at Stewart International Airport in
Orange County, New York (Cremin 2010). The 2007 Parking Lot D pavement project utilized
pervious asphalt pavement with 100 percent stormwater infiltration design covering a 3-acre
area. The 2010 project involved a 6-acre expansion of Parking Lot A (in front of the airlines
terminal) (Louie et al. 2011). The 2010 project consisted of a 3-inch porous asphalt surface,
underlain by 2 inches of choker stone and an 18- to 36-inch stone base reservoir with large voids
(see figure A-2). It also included an extensive system of infiltration trenches and sub-drains, and
the use of rain tanks with filter fabric.

The porous asphalt mix used for the parking lot “A” project was adapted from the NJDOT,
calling for 6 percent by weight of Performance Grade (PG) 76-22 modified asphalt binder with a
cellulose fiber (Louie et al. 2011). The aggregate gradation consisted of a 3/8-inch maximum
top size with primarily No. 4 and a minimum of fines (Louie et al. 2011). The PANY/NJ used
the NJDOT mix design because of experience with the Parking Lot D performance. Although
the Parking Lot D permeable pavement used the same design elements as that of Parking Lot A,
it included a porous asphalt surface mix typically used by the PANY/NJ for airfield applications
with infrequent tire contact surfaces (e.g., shoulders, erosion pavements). The mix contained
larger aggregate sizes and lower asphalt binder content, which combined with possible
shortcomings in paving practices, resulted in mat joint raveling and surface segregation after the
first winter season (Louie et al. 2011).

In addition to the porous asphalt mix revision, stricter material quality controls and structured
paving procedures were enforced, and a 12-in wide emulsified asphalt slurry was applied on the
surface of all mat joints to help mitigate raveling. Although early indications of the effect of
these actions were positive, the PANY/NJ is continuing to monitor the long-term performance of
the pavement.
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Figure A-2. Stewart International Airport Parking Lot A section (Louie et al. 2011).

A.2.3 Burlington International Airport Heritage Flight Center Parking Lot
Pavement

As part of a 2008 Vermont Agency of Transportation (AOT) study evaluating the strength and
hydraulic characteristics of pervious concrete pavement, test pavements were constructed at two
separate facilities—College Street in Burlington, Vermont and a parking lot at the Heritage
Flight Center at the Burlington International Airport (Suozzo and Dewoolkar 2012). The
Heritage parking lot pavement consisted of a 6-inch pervious concrete surface placed on a 34-
inch gravel subbase. Initial infiltration rates following construction ranged between 2,000 and
4,000 in/hr. Monitoring of infiltration over a 1-year period (figure A-3 identifies the test
locations) showed typical rate reductions between 10 and 30 percent. Parking stalls exhibited the
lowest reduction rates, while entrances showed the highest rates due to compaction under
delivery trucks and clogging caused by asphalt particles redistributed from nearby roads.

Figure A-4 shows the effects of surface cleaning of the Heritage parking lot facility using two
different methods—a sweeper and a vacuum truck. Although both techniques generally resulted
in increases to the infiltration rates, it was determined that the vacuum truck was more effective
in removing clogging material and providing improved infiltration rates.
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Figure A-3. Heritage Flight pervious concrete parking facility and testing layout
(Suozzo and Dewoolkar 2012).
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Figure A-4. Results of maintenance operations at the Heritage Flight parking lot

(Suozzo and Dewoolkar 2012).
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A.2.4 Wittman Regional Airport Taxiway Shoulder Pavement

This project at Wittman Field in Oshkosh, Wisconsin included the expansion of the existing
airport facility to accommodate additional amenities, exhibit space, and 3 miles of new roads
(Givens and Eggen n.d.). Stormwater conditions were challenging due to the proximity to the
airport, high land value, and concerns for pedestrian safety with traditional stormwater systems.
Potential considerations included a conventional stormwater pond, a pervious pavement system
(twice the cost of a conventional pond), and a stormwater pond 0.5 miles from the site (ten times
the cost of a conventional pond). The pervious pavement system was selected due to the lower
traffic volumes, no winter issues, and various identified benefits—no loss of prime exhibit space,
elimination of safety concerns, and maximizing of exhibitor space).

The project included the use of two types of permeable pavement systems—yporous asphalt and
Geoweb (a pavement surface comprised of gravel filled plastic grids). The porous asphalt
system was implemented on a 50-foot wide taxiway extension and the 30-foot wide roadways,
denoted as Inner X North and Inner X South. As shown in figure A-5, the pavement system
consisted of an 18-inch thick clean stone reservoir (33 percent void space) underlying both the
traveled taxiway (dense-graded asphalt surface on 0.75-inch aggregate base) and the adjacent
shoulder (porous asphalt). A geosynthetic filter fabric was placed around the stone reservoir to
separate it from subsoils, and lateral subdrain pipes were installed at the bottom of the reservoir.
Because of longitudinal grade issues, lateral dense aggregate berms were constructed
intermittently along the length of the facility.
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Figure A-5. Cross-section of porous asphalt taxiway shoulder pavement at Wittman Field
(Givens and Eggen 2012).

The porous asphalt system was designed to handle a 100-year storm event and the application of
light traffic only (no heavy vehicles). Intended maintenance for the system included vacuum
sweeping twice daily during the annual AirVenture exhibit and winter maintenance in the form
of plowing only (no sand application). It must be noted that the pavement only sees significant
loading for the days of the summer airfest. Post-construction performance information for the
pavement is unavailable.
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A.2.5 General Mitchell International Airport Runway Shoulder Pavement

This pervious pavement demonstration project at General Mitchell International Airport in
Milwaukee, Wisconsin was constructed in 2004 (Schwandt 2012). The project included
placement of a 25-foot wide by 300-foot long porous asphalt pavement shoulder at the
intersection of runways 1L-19R and 7R-25L. The existing shoulder slope ranged from 1.5 to 5.0
percent. As illustrated in figure 7, the porous asphalt layers were constructed using a PG 64-22
binder, 1/2-inch maximum aggregate size, 4.0 percent asphalt binder content, and 17 percent air
voids. Since the existing subgrade consisted of very tight clays (e.g., no infiltration) a perforated
underdrain pipe was added in the subbase layer for drainage. Shortly after construction the
surface began to ravel, which is likely due to the relatively low asphalt binder content. By 2016
the shoulder pavement was replaced with conventional HMA pavement.
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Figure A-6. Cross-section of porous asphalt runway shoulder
pavement at General Mitchell Airport.
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B.1 Culpeper Regional Airport Porous Asphalt Apron

CULPEPER REGIONAL AIRPORT

T-HANGAR AND EXECUTIVE HANGAR DEVELOPMENT
B.1.1 Project Overview

Culpeper Regional Airport (CJR) is a county-owned public-use airport located northeast of the
central business district of Culpeper, Virginia. The airport opened in 1969 and has been owned
by the County of Culpeper since 1989. It can handle corporate size jets and large twin engine
aircraft. The airport has held an “Air Fest” every October since 1998, with performances such as
aerobatics and vintage aircraft displays.

As part of CJR’s planned growth, additional T-hangars and executive hangars are being added to
the airfield (see figure B-1). The airport’s expansion requires stormwater retention facilities to
offset the development (impermeable area). However, the airport does not have available land to
provide sufficient stormwater detention areas for the new apron paved areas: there is a roadway
to the west and existing developments to the north, east, and south. Therefore, another method
of reducing the stormwater time of concentration had to be provided. The design team
(Campbell & Paris Engineers [C&P]) determined that a permeable pavement could be
incorporated in the apron area to provide the required stormwater detention.

v

“Porous asphalt apron site

C 1(_)03|C earth

Figure B-1. Overview of Culpeper Regional Airport proposed apron site (map data ©2016
Google and Europa Technologies).
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In addition to the experience of the design team, the project had a strong “champion.” A County
Administrator at the time (a former Naval Wing Commander) helped to get the project off the
ground and was a big advocate for the project throughout the planning and design.

The original project design included both permeable and impermeable pavement areas. Dense-
graded asphalt was initially planned for the taxilanes, and porous asphalt planned for the
remainder of the apron area. However, at the Contractor’s request the permeable pavement is
being used for all pavement. The use of the permeable pavement in the taxilanes facilitated
easier construction for the Contractor and would result in a more uniform product. After
consideration with the airport, the design team allowed the use of permeable pavement because:

e “Locked wheel” turns are not anticipated.

e Aircraft loading is light (37,000 Ibs and less).

e There is no parking on the apron (pavement is only used to travel to and from the
hangars).

The cross section for the permeable pavement consists of the following:

e 1.5-inches FAA porous friction course (P-402).

e 2.5-inches Virginia Department of Transportation (VDOT) permeable asphalt mixture
19.0 (PAM-19.0).

e 6-inches VDOT cement stabilized open-graded material (S-OGM).

e 6-inches drainage layer (VDOT #1 surge stone).

The apron portion of the project is funded through a Virginia Department of Aviation (VDOA)
grant, and the hangars are funded with Department of Agriculture funding. The project does not
have FAA funding, so there were no modifications of standards.

The cost of the porous asphalt surface was slightly more than dense-graded asphalt. P-401
material was $155 per ton and P-402 material (used for the porous asphalt) was approximately
$20 per ton higher. The permeable asphalt mixture (PAM-19.0), a VDOT material specification,
was $110 per ton. The PAM-19.0 is a material similar to what the Contractor had used before
(PAM-12.0), so the Contractor was relatively familiar with the material. VDOT surge stone
versus FAA aggregate (P-209) was not much different in cost. Similarly, the cement-treated
base (P-304) and cement S-OGM were the same unit cost ($20 per syd).

There were only two other bidders besides the winning Contractor, and their costs were much
higher. This may be because those bidders were less familiar with permeable pavement
materials and construction, and therefore had increased unit costs to account for the unknown.

Although a cost comparison was not performed for this project, the use of permeable pavement
reduces the need for a lot of typical drainage items that would have been required for a more
typical project. The use of a permeable pavement also mitigated the creation of a potential bird
attractant with the use of detention ponds.
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B.1.2 Design Considerations

The location of the project was fixed by available airport land and existing facility layout. That
is, finding a site with suitable infiltration or other desired hydrological properties for design was
not possible. The system had to be designed to the available site.

B.1.2.1 Hydrologic Design
Storage Capacity

The permeable pavement was designed to retain 100 percent of the 10-year design storm to
reduce peak flow rates in the proposed conditions. The permeable pavement is designed to
provide detention, rather than infiltration, due to the underlying low permeability soils.

The storage capacity goal was to meet the existing conditions for runoff. The additional
detention and storage provided by the permeable pavement results in a reduction of peak flow
rates from existing to proposed conditions.

Roof drains tie directly into the underdrain beneath the permeable pavement, which is
surrounded by crushed stone aggregate. However, it is expected that a significant amount of
stormwater from roof drains percolates into the surrounding crushed stone.

Infiltration Rates

Borings located in the area of the planned permeable pavement indicated the presence of low
permeability silty clays. C&P assumed an infiltration rate of 0.00 to 0.05 inches per hour
because of these poor draining soils. An underdrain was provided under the permeable
pavement section to convey stormwater that does not infiltrate into the underlying soil strata.
Surface infiltration rates were not established.

Water Quality Standards

Water quality treatment goals were not specifically established for the project. While the
Virginia Department of Environmental Quality (DEQ) does have established guidelines, it did
not require set water quality treatment goals for this project because of the use of permeable
pavement. The airport as a whole has the required permits with DEQ. Although there were not
specific treatment goals for the project, the permeable pavement was designed to retain one-half
inch of stormwater from all impervious surfaces. Following project completion, water quality
will be monitored at the airport’s outfalls. It is anticipated the filtering process alone should
improve existing water quality.

B.1.2.2 Pavement Design

The apron pavement is designed for general aviation aircraft weighing 37,000 Ibs or less. The
structural design was performed using FAARFIELD by using both default layers that are as close
as possible to the materials being used and the “user defined” layers. The thickness design did
not include the surge stone layer (figure B-2), and is therefore believed to be more conservative.

B-5



Guidance for Usage of Permeable Pavement at Airports ACRP 02-64 Guidance Document

1.5"
P-402 7 | [
v L P-610
2.5" PAM l
1’:
6" | : S—0GM N 9 [ :::.
j-. <_VDOT # 1 (SURGE STONE) /. [
j “Ig P-152
o P-152

Figure B-2. Culpeper Regional airport porous asphalt cross section (C&P 2016).

The subgrade support value used for design is the soaked CBR to account for the subgrade being
saturated after rain events.

B.1.3 Material Selection
B.1.3.1 Porous Asphalt

The porous asphalt surface course consists of 1.5 inches of P-402 porous friction course. The
specified particle distribution for the aggregate used in the mixture is provided in table B-1.
Other information regarding properties and testing required for the aggregate used in the asphalt
mixture is available in Section 402-2.1 of the specification.

Table B-1. Aggregate gradation requirements for porous asphalt.

Job-Mix (Production)
Sieve 3/4” maximum Tolerances

3/4in 100

1/2 in 70-90 +/- 5%
3/8in 40-65 +/- 5%
No. 4 15-25 +/- 5%
No. 8 8-15 +/- 2%
No. 30 5-9 +/- 2%
No. 200 1-5 +/- 2%
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According to the specifications, the bituminous content shall be within +1 percent of the value
obtained from the formula: 2K, + 4.0. Where, K¢ is the surface area constant for that part of the
total dry aggregate that will pass a %-in (19.0-mm) sieve and be retained on the No. 4 (4.75 mm)
sieve.

The bituminous material is a viscosity-graded asphalt cement meeting the properties summarized
in table 2 and ASTM D-3381, Table 2. A synthetic rubber additive is added to the binder in an
amount not less than 2 percent by weight. The binder and additive is to be uniformly mixed to
provide the requirements summarized in table B-2. Additional details are available in Section
402-2.3 of the specifications.

Table B-2. Porous asphalt test requirements.

Property ASTM Min. | Max.
Viscosity at 140 °F, Poises D-2171 1600 | 2400
Viscosity at 275 °F, centistokes D-2170 325
Flash Point, °F D-92 450
Ductility at 77 °F (5 cm/min) cm D-113 100
Ductility at 39.2 °F (5 cm/min) cm D-113 50
Toughness, inch-pounds D-5801 110
Tenacity, inch-pounds D5801 75
Tests on Residue of Thin Film Oven Test
Viscosity at 140 °F, Poises D-2170 -- 8000
Ductility at 77 °F, (5 cm/min) cm D-113 100
Ductility at 39.2 °F, (5 cm/min) cm D-113 25

It is also specified in the contract documents to apply bituminous tack coat in between stabilized
layers at a rate of 0.2 gallons per syd, using the P-603 specification.

B.1.3.2 Porous Asphalt Mixture

The base layer consist of 2.5 inches of VDOT’s PAM-19.0. PAM-19 is a “medium” (3/4 inch
[19.0 mm] aggregate size) mix identified for use as an intermediate layer. PAM-19.0 is an open-
graded asphalt mix applied atop a stone reservoir in a porous pavement structure (VDOT 2016).

B.1.3.3 Stabilized Open-Graded Mix

Underneath 2.5-inch of PAM-19, the subbase layer consists of a 6-inch stabilized, open-graded
mix (S-OGM). This material is used as a porous base layer/drainage layer under the porous
friction course. C&P developed the specification based on the Unified Facilities Guideline
Specifications. The aggregates for the S-OGM layer are well graded within the limits specified
in table B-3 for VDOT #57.

According to the project specifications, Section S-OGM-2.4, the S-OGM layer will contain a
minimum of 300 Ibs per cyd of portland cement. An increase of up to 375 Ibs per cyd in
portland cement is allowed to ensure this layer will not rut or be disturbed by the contractor’s
paving equipment.
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Table B-3. Gradation of drainage layer material (VDOT #57).

Percentage of Weight Passing Square-Mesh Sieve
Sieve Nominal Size Square Openings | %o passing
11/2in 100
lin 95 - 100
3/4in
1/2 in 25-60
3/8in
No. 4 0-10
No. 8 0-5
No 16

B.1.3.4 Drainage Layer/Surge Stone

The S-OGM layer is placed on a 6-inch drainage/separation layer. This layer uses VDOT #1
surge stone. The specification for the particle distribution for VDOT #1 surge stone is provided
in table B-4.

Table B-4. Gradation of drainage layer material (VDOT #1).

Percentage of Weight Passing Square-Mesh Sieve
Sieve Nominal Size Square Openings | % passing
4 inch 100
31/2 inch 90 — 100
2 1/2 inch 26 — 60
1 1/2 inch 0-15
3/4 inch 0-5

B.1.3.5 Fabric

A geotextile filter fabric is used to line the outfall trenches. According to Section DL-2.2 of the
specifications, the fabric is nonwoven 100 percent polyester material with a minimum thickness
of 75 mils. Other properties for the fabric will conform to those outlined in table B-5.

Table B-5. Summary of fabric property requirements.

Fabric property Unit ASTM Value
Grab Tensile pounds D 4632 180
Elongation % D 4632 50
Puncture pounds D 4833 80
Burst PS D 3786 290
Trapezoid Tear pounds D 4533 50
UV Resistance % D 4355 70
Water Flow Rate GPM / SF D 4491 130
Permeability cm/ sec D 4491 33
AOS sieve size D 4751 70

mm 210
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B.1.3.6 Subgrade

Subgrade excavation and embankment fall under the FAA P-152 specification, including
compaction requirements. Therefore, subgrade compaction requirements typical of FAA-
sponsored projects are being followed.

B.1.4 Construction Considerations

Design of the surrounding grading and landscaping was done in such a manner as to minimize
the amount of run-on that may occur. Temporary stormwater control measures focus on keeping
water from running into the project site. There was also significant discussion with the
contractor in the pre-construction meeting to keep equipment off of the pavement area as much
as possible to avoid dragging materials onto the pavement that could clog the system.

The contractor has previous experience with permeable pavement, having constructed permeable
pavement projects for VDOT. The material supplier also has experience producing the specified
materials. This experience is a more significant factor without there being full-time construction
inspection.

Quality assurance activities (control and acceptance) are provided in the project specifications
and were not changed for this project. One drawback to being a State-funded project is that full-
time construction inspection by the engineer is not included in the funding.

The project is under construction at the time of this report. Several photos of construction
activities were provided.

B.1.5 Performance and Maintenance Activities

The design documents recommend high-volume vacuum sweeper cleaning of the constructed
surface at least twice a year. It further indicates that if infiltration cannot be restored with
vacuuming, power washing may be required.

Winter maintenance recommendations state that abrasive deicing materials (such as sand) are not
to be used. It was also discussed that plow blades should be kept approximately an inch above
the surface of the pavement.

For small repairs of the surface, patching with conventional asphalt is recommended in the
documents.

B.1.6 Lessons Learned/Barriers

C&P expressed the need to require that the contractor is experienced with permeable pavement
materials and construction. The experience not only helps ensure a better quality end product but
can reduce bid prices by not having “unknown” components as part of the bid and the work.

Another cost control measure discussed is to convince the contractors to compare permeable
materials to a known similar material, such as the cement-stabilized, open-graded aggregate and
P-304. The use of local state mixes can also reduce costs because they are likely to be a
commonly produced material.
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It was stated during the interview that if you do something out of the ordinary [such as a
permeable pavement], design it with the materials contractors are used to and the prices will be
more manageable.

B.1.7 Sources of Information

The project team would like to acknowledge the valuable input and assistance provided by the
following individuals:

e H.D. Campbell, Jr., P.E., Principal, Campbell & Paris Engineers
e Kerr Chase, P.E., Campbell & Paris Engineers

The following documents also provided valuable information used in this summary:

e Construction specifications and project drawings provided by C&P.
e Construction photos, 2016.
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B.1.8 Culpeper Regional Airport Porous Asphalt Apron Specifications
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Item P-152 Excavation and Embankment
DESCRIPTION

152-1.1 This item covers excavation, disposal, placement, and compaction of all materials within the
limits of the work required to construct safety areas, runways, taxiways, aprons, and intermediate as well
as other areas for drainage, building construction, parking, or other purposes in accordance with these
specifications and in conformity to the dimensions and typical sections shown on the plans.

152-1.2 Classification. All material excavated shall be classified as defined below:

a. Unclassified Excavation. Unclassified excavation shall consist of the excavation and disposal of
all material, regardless of its nature, which is not otherwise classified and paid for under the following
items.

b. Rock Excavation. Rock excavation shall include all solid rock in ledges, in bedded deposits, in
unstratified masses, and conglomerate deposits which are so firmly cemented they cannot be removed
without blasting or using rippers. All boulders containing a volume of more than */, cubic yard (0.4
cubic meter) will be classified as “rock excavation." Rock excavation will not be measured or paid
for separately; any rock excavation the contractor encounters on site will be incidental to
“unclassified excavation.”

c. Drainage Excavation. Drainage excavation shall consist of all excavation made for the primary
purpose of drainage and includes drainage ditches, such as intercepting, inlet or outlet; temporary
levee construction; or any other type as shown on the plans. Drainage excavation shall not be
separately measured or paid for. Drainage excavation will be incidental to the drainage pipe, drainage
structure, or other utility installed.

152-1.3 Unsuitable Excavation. Any material containing vegetable or organic matter, such as mulch,
peat, organic silt, or sod, and soil classified as E-9 (Unified Soil Classification types OL, OH, PT) shall be
considered unsuitable for use in embankment construction. If there is a question as to the suitability of a
soil, the Engineer shall direct the Contractor to obtain a sample of the soil. Based on the sample obtained,
the Engineer will determine the suitability of the excavation/embankment material. Material, when
approved by the Engineer as suitable to support vegetation, may be used on the embankment slope.

CONSTRUCTION METHODS

152-2.1 General. Before beginning excavation, grading, and embankment operations in any area, the area
shall be completely cleared and grubbed in accordance with Item P-151.

The suitability of material to be placed in embankments shall be subject to approval by the Engineer. All
unsuitable material shall be disposed of in waste areas shown on the plans. All waste areas shall be graded
to allow positive drainage of the area and of adjacent areas. The surface elevation of waste areas shall not
extend above the surface elevation of adjacent usable areas of the airport, unless specified on the plans or
approved by the Engineer.

When the Contractor’s excavating operations encounter artifacts of historical or archaeological
significance, the operations shall be temporarily discontinued. At the direction of the Engineer, the
Contractor shall excavate the site in such a manner as to preserve the artifacts encountered and allow for
their removal. Such excavation will be paid for as extra work.

P-152-1
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Those areas outside of the pavement areas in which the top layer of soil material has become compacted,
by hauling or other activities of the Contractor shall be scarified and disked to a depth of 4 in (100 mm),
in order to loosen and pulverize the soil.

If it is necessary to interrupt existing surface drainage, sewers or under-drainage, conduits, utilities, or
similar underground structures, the Contractor shall be responsible for and shall take all necessary
precautions to preserve them or provide temporary services. When such facilities are encountered, the
Contractor shall notify the Engineer, who shall arrange for their removal if necessary. The Contractor
shall, at his/her own expense, satisfactorily repair or pay the cost of all damage to such facilities or
structures that may result from any of the Contractor’s operations during the period of the contract.

152-2.2 EXCAVATION. No excavation shall be started until the work has been staked out by the
Contractor and the Engineer has obtained elevations and measurements of the ground surface. All suitable
excavated material shall be used in the formation of embankment, subgrade, or for other purposes shown
on the plans. All unsuitable material shall be disposed of as shown on the plans.

When the volume of the excavation exceeds that required to construct the embankments to the grades
indicated, the excess shall be used to grade the areas of ultimate development or disposed of as directed.
When the volume of excavation is not sufficient for constructing the fill to the grades indicated, the
deficiency shall be obtained from borrow areas.

The grade shall be maintained so that the surface is well drained at all times. When necessary, temporary
drains and drainage ditches shall be installed to intercept or divert surface water that may affect the work.

a. Undercutting. Rock, shale, hardpan, loose rock, boulders, or other material unsatisfactory for
runway and taxiway safety areas, subgrades, roads, shoulders, or any areas intended for turfing shall
be excavated to a depth specified by the Engineer , below the subgrade. Muck, peak, matted roots, or
other material, unsatisfactory for subgrade foundation, shall be removed to the depth specified.

Materials classified as unsuitable shall be disposed of at locations shown on the plans or as directed
by the Engineer. This excavated material shall be paid for at the contract unit price per cubic yard
for unclassified excavation. The excavated area shall be refilled with suitable material, obtained from
the grading operations or borrow areas and thoroughly compacted by rolling. The necessary refilling
will constitute a part of the embankment. Backfill of unsuitable material excavations will be made
from the excess excavation volume that meets the requirements of suitable material at acceptable
moisture contents to allow for proper compaction.

The Contractor may, at his/her option, and to facilitate schedule requirements, backfill any areas of
unsuitable material removal with material meeting the requirements of #57 aggregate. If material
meeting the requirements of #57 aggregate are utilized there will be no requirements for compaction
of the backfill. Should the Contractor elect to use the #57 aggregate backfill the cost for such backfill
and all associated work shall be the same as for unclassified excavation.

Where rock cuts are made and refilled with selected material, any pockets created in the rock surface
shall be drained in accordance with the details shown on the plans.

A material that is high in moisture content and which yields under proofrolling does not classify as
unsuitable material unless so classified in accordance with Section 152.1.3. Undercutting of subgrade
or excavation material classified as containing moisture above its optimum moisture content, does
not constitute the excavated material as unsuitable. The Contractor is expected and required to
manipulate and dry the material unless the material is classified as unsuitable in accordance with
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Section 152.1.3. If the material is classified as unsuitable material then the contractor shall remove
the material to the depth directed by the Engineer. The removal of unsuitable material shall be paid
for at the same unit price as unclassified excavation.

The backfill of such areas shall not begin until the volume of the excavation is determined by cross
sections or other means acceptable by the Engineer . The backfill of the excavation to remove the
unsuitable material shall be accomplished in the same manner as other embankment called out in this
section with regard to the thickness and compaction requirements. The payment for the backfill of
excavations to remove unsuitable material shall be in accordance with a specific pay item, designated
for use as a backfill material and acceptable for use by the Engineer. The backfill material may
consist of suitable embankment, or #57 aggregate.

b. Overbreak. Overbreak, including slides, is that portion of any material displaced or loosened
beyond the finished work as planned or authorized by the Engineer. The Engineer shall determine if
the displacement of such material was unavoidable and his/her decision shall be final. All overbreak
shall be graded or removed by the Contractor and disposed of as directed; however, payment will not
be made for the removal and disposal of overbreak that the Engineer determines as avoidable.
Unavoidable overbreak will be classified as “Unclassified Excavation.”

c. Removal of Utilities. The removal of existing structures and utilities required to permit the orderly
progress of work will be accomplished by someone other than the Contractor, for example, the utility
unless otherwise shown on the plans. All existing foundations shall be excavated for at least 2 feet (60
cm) below the top of subgrade or as indicated on the plans, and the material disposed of as directed.
All foundations thus excavated shall be backfilled with suitable material and compacted as specified
herein.

d. Compaction Requirements. The subgrade under areas to be paved shall be compacted to the
depth shown on the plans and to a density of not less than 95% for the cohesive soils and 100% for
non-cohesive soils of the maximum density as determined by ASTM D 1557.

If nuclear density machines are to be used for density determination, the machines shall be calibrated
in accordance with ASTM D 2922. The nuclear equipment shall be calibrated using blocks of
materials with densities that extend through a range representative of the density of the proposed
embankment material. (See Section 120 of the General Provisions for additional guidance with
nuclear density testing)

The in-place field density shall be determined in accordance with ASTM D 1556 or ASTM D 2167.
Stones or rock fragments larger than 4 in (100 mm) in their greatest dimension will not be permitted
in the top 6 in (150 mm) of the subgrade. The finished grading operations, conforming to the typical
cross section, shall be completed and maintained at least 1,000 feet (300 m) ahead of the paving
operations or as directed by the Engineer.

In cuts, all loose or protruding rocks on the back slopes shall be barred loose or otherwise removed to line
of finished grade of slope. All cut-and-fill slopes shall be uniformly dressed to the slope, cross section,
and alignment shown on the plans or as directed by the Engineer.

Blasting is not approved for this contract.
152-2.3 BORROW EXCAVATION. Borrow areas within the airport property are indicated on the plans.

Borrow excavation shall be made only at these designated locations and within the horizontal and vertical
limits as staked or as directed.
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When borrow sources are outside the boundaries of the airport property, it shall be the Contractor’s
responsibility to locate and obtain the supply, subject to the approval of the Engineer. The Contractor
shall notify the Engineer, at least 15 days prior to beginning the excavation, so necessary measurements
and tests can be made. All unsuitable material shall be disposed of by the Contractor. All borrow pits

shall be opened up to expose the vertical face of various strata of acceptable material to enable obtaining a
uniform product. Borrow pits shall be excavated to regular lines to permit accurate measurements, and
they shall be drained and left in a neat, presentable condition with all slopes dressed uniformly.

152-2.4 EXCESS EXCAVATION. Excess excavation not incorporated in to embankment sections
shall be placed at the location shown on the drawings. The excess embankment shall be completed to
90% maximum density in accordance with ASTM D1557 and graded to drain in all directions. At the
completion of the project, the area shall be seeded and mulched in accordance with Item T-901 and T-
908.

152-2.5 DRAINAGE EXCAVATION. Drainage excavation shall consist of excavating for drainage
ditches such as intercepting; inlet or outlet, for temporary levee construction; or for any other type as
designed or as shown on the plans. The work shall be performed in the proper sequence with the other
construction. All satisfactory material shall be placed in fills; unsuitable material shall be placed in waste
areas or as directed. Intercepting ditches shall be constructed prior to starting adjacent excavation
operations. All necessary work shall be performed to secure a finish true to line, elevation, and cross
section.

The Contractor shall maintain ditches constructed on the project to the required cross section and shall
keep them free of debris or obstructions until the project is accepted. Drainage excavation shall not be
separately measured or paid for. Drainage excavation will be incidental to the drainage pipe, drainage

structure, or other utility installed.

152-2.6 PREPARATION OF EMBANKMENT AREA. Where an embankment is to be constructed to
a height of 4 feet (120 cm) or less, all sod and vegetable matter shall be removed from the surface upon
which the embankment is to be placed, and the cleared surface shall be completely broken up by plowing
or scarifying to a minimum depth of 6 in (150 mm). This area shall then be compacted as indicated in
paragraph 2.6. When the height of fill is greater than 4 feet (120 cm), sod not required to be removed shall
be thoroughly disked and recompacted to the density of the surrounding ground before construction of
embankment.

Where embankments are to be placed on natural slopes steeper than 3 to 1, horizontal benches shall be
constructed as shown on the plans.

No direct payment shall be made for the work performed under this section. The necessary clearing and
grubbing and the quantity of excavation removed will be paid for under the respective items of work.

152-2.7 FORMATION OF EMBANKMENTS. Embankments shall be formed in successive horizontal
layers of not more than 8 in (200 mm) in loose depth for the full width of the cross section, unless
otherwise approved by the Engineer.

The grading operations shall be conducted, and the various soil strata shall be placed, to produce a soil
structure as shown on the typical cross section or as directed. Materials such as brush, hedge, roots,
stumps, grass and other organic matter, shall not be incorporated or buried in the embankment.
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Operations on earthwork shall be suspended at any time when satisfactory results cannot be obtained
because of rain, freezing, or other unsatisfactory conditions of the field. The Contractor shall drag, blade,
or slope the embankment to provide proper surface drainage.

The material in the layer shall be within +/-2 percent of optimum moisture content before rolling to obtain
the prescribed compaction. In order to achieve a uniform moisture content throughout the layer, wetting
or drying of the material and manipulation shall be required when necessary. Should the material be too
wet to permit proper compaction or rolling, all work on all of the affected portions of the embankment
shall be delayed until the material has dried to the required moisture content. Sprinkling of dry material to
obtain the proper moisture content shall be done with approved equipment that will sufficiently distribute
the water. Sufficient equipment to furnish the required water shall be available at all times. Samples of all
embankment materials for testing, both before and after placement and compaction, will be taken for each
4,500 square yards and per 8-inch lift. Based on these tests, the Contractor shall make the necessary
corrections and adjustments in methods, materials or moisture content in order to achieve the correct
embankment density.

Rolling operations shall be continued until the embankment is compacted to not less than 95 percent of
maximum density for noncohesive soils, and 90 percent of maximum density for cohesive soils as
determined by ASTM D 1557. Under all areas to be paved, including paved drainage ditches, the
embankments shall be compacted to a depth indicated on the drawings and to a density of not less than 95
percent for cohesive soils and 100 percent for non-cohesive soils of the maximum density as determined
by ASTM D 1557

On all areas outside of the pavement areas, no compaction will be required on the top 4 in (100 mm).
The in-place field density shall be determined in accordance with ASTM D 1556 or ASTM D 2167.

Compaction areas shall be kept separate, and no layer shall be covered by another until the proper density
is obtained.

During construction of the embankment, the Contractor shall route his/her equipment at all times, both
when loaded and when empty, over the layers as they are placed and shall distribute the travel evenly over
the entire width of the embankment. The equipment shall be operated in such a manner that hardpan,
cemented gravel, clay, or other chunky soil material will be broken up into small particles and become
incorporated with the other material in the layer.

In the construction of embankments, layer placement shall begin in the deepest portion of the fill; as
placement progresses, layers shall be constructed approximately parallel to the finished pavement grade
line.

When rock and other embankment material are excavated at approximately the same time, the rock shall
be incorporated into the outer portion of the embankment and the other material shall be incorporated
under the future paved areas. Stones or fragmentary rock larger than 4 in (100 mm) in their greatest
dimensions will not be allowed in the top 6 in (150 mm) of the subgrade. Rockfill shall be brought up in
layers as specified or as directed and every effort shall be exerted to fill the voids with the finer material
forming a dense, compact mass. Rock or boulders shall not be disposed of outside the excavation or
embankment areas, except at places and in the manner designated by the Engineer.

When the excavated material consists predominantly of rock fragments of such size that the material
cannot be placed in layers of the prescribed thickness without crushing, pulverizing or further breaking
down the pieces, such material may be placed in the embankment as directed in layers not exceeding 2
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feet (60 cm) in thickness. Each layer shall be leveled and smoothed with suitable leveling equipment and
by distribution of spalls and finer fragments of rock. These type lifts shall not be constructed above an
elevation 4 feet (120 cm) below the finished subgrade. Density requirements will not apply to portions of
embankments constructed of materials which cannot be tested in accordance with specified methods.

Frozen material shall not be placed in the embankment nor shall embankment be placed upon frozen
material.

There will be no separate measurement of payment for compacted embankment, and all costs incidental to
placing in layers, compacting, disking, watering, mixing, sloping, and other necessary operations for
construction of embankments will be included in the contract price for excavation, borrow, or other items.

152-2.8 FINISHING AND PROTECTION OF SUBGRADE. After the subgrade has been substantially
completed the full width shall be conditioned by removing any soft or other unstable material that will not
compact properly. The resulting areas and all other low areas, holes or depressions shall be brought to
grade with suitable select material. Scarifying, blading, rolling and other methods shall be performed to
provide a thoroughly compacted subgrade shaped to the lines and grades shown on the plans.

Grading of the subgrade shall be performed so that it will drain readily. The Contractor shall take all
precautions necessary to protect the subgrade from damage. He/she shall limit hauling over the finished
subgrade to that which is essential for construction purposes.

All ruts or rough places that develop in a completed subgrade shall be smoothed and recompacted.

No subbase, base, or surface course shall be placed on the subgrade until the subgrade has been approved
by the Engineer.

152-2.9 HAUL. All hauling will be considered a necessary and incidental part of the work. Its cost shall
be considered by the Contractor and included in the contract unit price for the pay of items of work
involved. No payment will be made separately or directly for hauling on any part of the work or for
transport of the excess excavation to the stockpiling site shown on the drawings.

152-2.10 TOLERANCES. In those areas upon which a subbase or base course is to be placed, the top of
the subgrade shall be of such smoothness that, when tested with a 16 ft (4.8 m) straightedge applied
parallel and at right angles to the centerline, it shall not show any deviation in excess of 1/2 in (12 mm),
or shall not be more than 0.05 ft (0.015 m) from true grade as established by grade hubs or pins. Any
deviation in excess of these amounts shall be corrected by loosening, adding, or removing materials;
reshaping; and recompacting by sprinkling and rolling.

On safety areas, intermediate and other designated areas, the surface shall be of such smoothness that it
will not vary more than 0.10 ft (0.03 m) from true grade as established by grade hubs. Any deviation in
excess of this amount shall be corrected by loosening, adding or removing materials, and reshaping.

152-2.10 PROOFROLLING/SUBGRADE PREPARATION. The subgrade shall be proofrolled with
a standard motor grader. The Engineer will monitor the proofrolling and determine areas for removal of
yielding subgrade. Any material the Engineer orders to be removed shall be tested by the Contractor for
suitability in accordance with Section 152-1.3. There is no direct payment for additional testing by the
Contractor to determine suitability. If the yielding areas are composed of suitable material with an excess
of moisture, the Contractor shall provide for drying the subgrade to within the optimum moisture content
tolerances and recompacting the subgrade at no additional costs. The Contractor, to facilitate his
schedule, may elect to remove suitable yielding subgrade material with the moisture content above the
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optimum and backfill the area with material meeting the requirements of Item P-209 for #57 aggregate.
Should the Contractor elect to use this option there will be no compaction requirements for the #57
aggregate backfill nor will there any additional payment for the removal and replacement operation.

152-2.11 TOPSOIL. No direct payment will be made for topsoil as such under Item P-152. The
quantity removed and placed directly or stockpiled shall be paid for at the contract unit price per cubic
yard for ““Unclassified Excavation." No additional payment will be made for rehandling the topsoil.

METHOD OF MEASUREMENT

152-3.1 The yardage paid for as unclassified excavation shall be the number of cubic yards of
embankment removed from the original ground position shown on the plans (exclusive of stripping)
shown to the neat lines shown on the drawings. Pay quantities shall be computed to the neat lines shown
on the drawings by method of average end areas of materials acceptably excavated or placed as specified.
No separate measurement shall be made for ditch excavation. The contractor shall provide field run
cross-sections at fifty foot intervals for the computation of all "embankment in place." This work shall
include plotting existing ground after clearing or pavement demolition operations but before any other
work begins and plotting finished ground after excavations are complete to establish the "average-end"
volume of materials placed. The Engineer may verify the survey results with his own independent
survey. All cross-sections provided by the contractor shall be plotted on standard 24""x36" (10x10) grid
vellum sheets at the same scale as the cross-sections shown on the plans. All survey work including the
resulting plots shall be certified by a professional land surveyor registered in the State of Virginia. The
contractor may perform his own computation of the "average-end" volumes; however, the Engineer will
perform an independent computation before establishing the final pay quantities. This work shall be paid
for under item "Original and Final Quantity Survey."

Unclassified excavation will either be stockpiled onsite or removed offsite. Based on bid results and the
best interest of the owner, the project will be awarded with either the “unclassified excavation — stockpile
onsite” or “unclassified excavation — remove offsite” pay item.

Measurement shall not include the yardage of material placed without authorization beyond normal slope
lines, or the yardage of material used for purposes other than those directed. All such work shall be
incidental to the unit cost for embankment in place.

Rock excavation will not be measured separately for payment. Any costs shall be incidental to
“unclassified excavation.”

Proofrolling / subgrade preparation shall be measured per square yard. This item shall include fine
grading, compaction, and any preparation or work required to finish the subgrade to the requirements of
this specification.

Measurement of backfill of unsuitable material excavation shall be made by the average end area method
described above. The Engineer will direct the surface areas and the depth of excavation to be removed.
Following excavation operations, the area will be cross sectioned as described above and the volume of
material removed will represent the volume of backfill paid for under this item.

BASIS OF PAYMENT

152-4.1 Payment shall be made at the contract unit price per cubic yard for "unclassified excavation —
stockpile onsite”. This price shall be full compensation for furnishing all materials, labor, equipment,
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tools, quality control testing and incidentals necessary to complete the item. This item will include
stockpiling the excess material on airport property in accordance with the plans and specifications.

152-4.2 Payment shall be made at the contract unit price per cubic yard for "unclassified excavation —
remove offsite”. This price shall be full compensation for furnishing all materials, labor, equipment,
tools, quality control testing and incidentals necessary to complete the item. This item will include
removing the excess material from airport property.

152-4.3 Payment shall be made at the contract unit price per cubic yard for "backfill unsuitable
excavation". This price shall be full compensation for furnishing all materials, labor, equipment, tools,
quality control testing and incidentals necessary to complete the item.

152-4.4 Payment shall be made at the contract unit price per square yard for “Proofrolling/Subgrade
Preparation. This price shall be full compensation for furnishing all materials, labor, equipment, tools,
quality control testing and incidentals necessary to complete the item.

152-4.5 Payment for the original and final surveys shall be full compensation for providing the
information as detailed in Section 152-3.1.

Payment will be made under:

P-152-4.1 Unclassified excavation — stockpile onsite - per cubic yard
P-152-4.2 Unclassified excavation — remove offsite - per cubic yard
P-152-4.3 Backfill unsuitable excavation - per cubic yard
P-152-4.4 Proofrolling / subgrade preparation - per square yard
P-152-4.5 Original and final surveys - per lump sum

TESTING REQUIREMENTS

ASTM D 698 Test for Moisture-Density Relations of Soils and Soil-Aggregate Mixtures, Using
5.5-pound (2.49 kg) Rammer and 12 in (305 mm) Drop

ASTM D 1556 Test for Density of Soil In Place by the Sand-Cone Method

ASTM D 1557 Test for Laboratory Compaction Characteristics of Soil Using Modified Effort

ASTM D 2167 Test for Density and Unit Weight of Soil In Place by the Rubber Balloon Method.

ASTM D 6938 In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods

END OF ITEM P-152

P-152-8
B-20 134



Culpeper Regional Airport C&PE # 0007-20
T-Hangar and Executive Hangar Development February 2014

Section S-OGM Stabilized Open-Graded Mix

S-OGM-1 GENERAL. This item shall provide for the installation of a porous base course and / or
drainage layer underlying a porous friction course surface course associated with the completion of an
apron pavement.

S-OGM-1.1 REFERENCES. The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29 Standard Test Method for Bulk Density ("Unit Weight™) and Voids in Aggregate

Standard Test Method for Soundness of Aggregates by Use of Sodium Sulfate or

ASTM C 88 Magnesium Sulfate

ASTM C 117 Standard Test Metho_d for Materials Finer than 75-um (No. 200) Sieve in Mineral
Aggregates by Washing

ASTM C 131 Standard Test Method for Resistance to Degradation of Small-Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles Machine

ASTM C 136 ASTM C136-06 Standard Test Method for Sieve Analysis of Fine and Coarse

Adggregates
ASTM C 150  Standard Specification for Portland Cement

Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil

ASTM D 2487 Classification System)

ASTM D 4791 Stan_dard _Test Method for Flat Particles, Elongated Particles, or Flat and Elongated
Particles in Coarse Aggregate

ASTM D 6938 Standard Test Method for In-Place Density and Water Content of Soil and Soil-

Aggregate by Nuclear Methods (Shallow Depth)

S-OGM-1.2. UNIT PRICES. Payment shall be made by the square yard for material accepted in place,
and by the ton for cement utilized in the S-OGM mix. Payment for cement will not exceed the maximum
amount for any lots (375 Ib / yd® per paragraph S-OGM-2.4).

S-OGM-1.2-11  Stabilized open-graded mix (S-OGM, 10™) - per square yard

S-OGM-1.2-2 Portland cement for S-OGM - per ton

S-OGM-1.2.1 Wayhills and Delivery Tickets. Copies of waybills and delivery tickets shall be
submitted during the progress of the work. Before the final payment is allowed, the contractor
shall file certified waybills and certified delivery tickets for all aggregates and cementitious
materials authorized for use based on the theoretical mix design percentage of cement.

S-OGM-1.2.2 Measurement. Deductions will be made for any material wasted, unused, rejected,
or used for the convenience of the contractor.

S-OGM-1
B-21 153



Culpeper Regional Airport C&PE # 0007-20
T-Hangar and Executive Hangar Development February 2014

S-OGM-1.2.3 Cement-Stabilized Drainage Layer. The quantity of cement-stabilized drainage
layer material completed and accepted shall be measured in square yards.

S-OGM-1.2.4 Cementitious Material. The quantity of Portland cement used in the accepted
cement-stabilized mix shall be paid for by the ton.

S-OGM-1.2.5 Payment. The quantities of drainage layer aggregates and stabilizing materials as
specified above will be paid for at the contract unit prices, which will constitute full
compensation for the construction and completion of the drainage open-graded drainage layer,
including the test section, and the furnishing of all other necessary labor and incidentals.

S-OGM-1.3 SYSTEM DESCRIPTION. The contractor shall build a drainage layer under the
pavements as indicated and in accordance with the following subparagraphs.

S-OGM-1.3.1 Cement Stabilized Drainage Layer. A drainage layer consisting of open graded
material stabilized with Portland cement.

S-OGM-1.4 SUBMITTALS. The following shall be submitted in accordance with the general
provisions.

Reports:

» Sampling and testing

» Copies of field test results within 24 hours of completion of tests.
* Approval of materials

 Material sources and material test results prior to field use.

* Evaluation

* Test section construction report.

Records:

» Wayhbills and delivery tickets.
« Certified waybills and delivery tickets for all aggregates and cementitious materials actually
used.

S-OGM-1.5 FIELD COMPACTION. Field compaction requirements shall be based on the results
of a test section constructed by the contractor, using the materials, methods, and equipment proposed
for use in the work. The test section shall meet the requirements of paragraph TEST SECTION.

S-OGM-1.6 EQUIPMENT.

S-OGM-1.6.1 General Requirements. All plant, equipment, and tools used in the performance
of the work will be subject to approval before the work is started and shall be maintained in
satisfactory working condition at all times.

S-OGM-1.6.2 Placement Equipment. An asphalt paving machine which incorporates a special
tamping screed capable of providing 90% compaction of the non-stabilized separation layer and
cement-stabilized drainage layer shall be used to place drainage layer material. Alternate
methods may be used for the separation layer if it can be demonstrated in the test section that
these methods obtain the specified results. No alternative method is allowed for the cement-
stabilized layer.
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S-OGM-1.6.3 Compaction Equipment. A dual or single smooth drum vibratory roller which
provides a maximum compactive effort without crushing the drainage layer aggregate shall be
used to compact drainage layer material.

S-OGM-1.6.4 Cementitious Mixing Plant. The cementitious mixing plant shall be an automatic
or semiautomatic controlled, commercially manufactured unit capable of producing a cement-
stabilized aggregate mixture consistent with the job mix formula determined by the contractor
and approved by the engineer. Aggregate and cement shall be dry mixed sufficiently to prevent
cement balls from forming when water is added.

S-OGM-1.7 WEATHER LIMITATION. Drainage layer material shall be placed when the
atmospheric temperature is above 35° F (2° C). Areas of completed drainage layer or underlying
courses that are damaged by freezing, rainfall, or other weather conditions or by contamination from
sediments, dust, dirt, or foreign material shall be corrected by the contractor to meet specified
requirements.

S-OGM-1.8 SAMPLING AND TESTING.

S-OGM-1.8.1 General Requirements. Sampling and testing shall be the responsibility of the
contractor. Sampling and testing shall be performed by an approved commercial testing
laboratory, subject to approval. If the contractor elects to establish testing facilities on his own,
approval of such facilities shall be based on compliance with ASTM E 548, and no work
requiring testing will be permitted until the contractor’s facilities have been inspected and
approved.

S-OGM-1.8.2 Sampling. Aggregate samples shall be taken in accordance with ASTM D 75.
Cement-stabilized mixture samples shall be taken using methods approved by the engineer.

S-OGM-1.8.3 Test Methods.

S-OGM-1.8.3.1 Sieve Analyses. Sieve analyses shall be made in accordance with ASTM C
117 and ASTM C 136.

S-OGM-1.8.3.2 Density Tests. Field density tests shall be made in accordance with ASTM
D 6938.

S-OGM-1.8.3.3 Soundness Test. Soundness tests shall be made in accordance with ASTM
C 88.

S-OGM-1.8.3.4 Los Angeles Abrasion Test. Los Angeles abrasion tests shall be made in
accordance with ASTM C 131.

S-OGM-1.8.3.5 Flat or Elongated Particles Tests. Flat and / or elongated particles tests
shall be made in accordance with ASTM D 4791.

S-OGM-1.8.3.6 Fractured Faces Tests. When aggregates are supplies from crushed gravel,
approved test methods shall be used to assure the aggregate meets the requirements for
fractured faces in paragraph AGGREGATES.

S-OGM-1.8.4 Testing Frequency.
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S-OGM-1.8.4.1 Cement Stabilized Drainage Layer. Sieve analyses shall be performed on
aggregates prior to addition of Portland cement, at a rate of at least one test for every 1,000
yd? of production and not less than one test for each day’s production. Cement titration tests
on Portland cement stabilized material shall be made at the same frequency. Soundness tests,
Los Angeles abrasion tests, fractured faces tests, and flat and / or elongated particles tests
shall be performed at the rate of one test for every 10 sieve analyses tests if sources have
changed from the original mix design. Field density tests shall be performed at a rate of at
least two tests for every 1000 yd? of completed area and not less than two tests for each day’s
production.

S-OGM-1.8.5 Approval of Materials.

S-OGM-1.8.5.1 Aggregate. The aggregate source shall be selected at least 30 days prior to
field use in the test section. Tentative approval of the source will be based on certified test
results to verify that materials proposed for use meet the contract requirements. Final
approval of both the source and the material will be based on test section performance and
tests for gradation, soundness, Los Angeles abrasion, flat and / or elongated particles tests and
fractured faces tests. For cement-stabilized drainage layer material, these tests shall be
performed on aggregate samples taken prior to addition of cementitious material and
subsequent placement in the test section.

S-OGM-1.8.5.2 Cementitious Materials. Cementitious sources and certified material test
results shall be submitted for approval not less than 30 days prior to field use in the test
section.

S-OGM-2.0 PRODUCTS.

S-OGM-2.1 GENERAL. Cement stabilized material will require engineer notification and delivery
of approved materials in accordance with paragraph CEMENT STABILIZED JOB-MIX FORMULA.

S-OGM-2.2 AGGREGATES. Aggregates shall consist of clean, sound, hard, durable, angular
particles of crushed stone or crushed gravel which meet the specification requirements. Aggregates
shall be free of silt and clay as defined by ASTM D 2487, vegetable matter, and other objectionable
materials or coatings.

S-OGM-2.2.1 Aggregate Quality. The aggregate shall have a soundness loss not greater than 18
percent weighted averaged at five cycles when tested in magnesium sulfate in accordance with
ASTM C 88. The aggregate shall have a percentage of loss on abrasion not to exceed 40 after
500 revolutions as determined by ASTM C 131. The percentage of flat and / or elongated
particles as determined by ASTM D 4791 shall not exceed 20 in the fraction retained on the %2
inch sieve, in the fraction passing the % inch sieve but retained on the no. 4 sieve, and in the
percent passing the no. 4 sieve but retained on the no. 16 sieve. A flat particle is one having a
ratio of width to thickness greater than 3; an elongated particle is one having a ratio of length to
width greater than 3. When the aggregate is supplied from more than one source, aggregate from
each source shall meet the requirements set forth herein. When the aggregate is supplied from
crushed gravel it shall be manufactured from gravel particles 90 percent of which by weight are
retained on the maximum-size sieve listed in TABLE 1. In the portion retained on each sieve
specified, the crushed gravel shall contain at least 90 percent by weight of crushed pieces having
two or more freshly fractured faces with the area of each face being at least equal to 75 percent of
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the smallest midsectional area of the face. When two fractures are contiguous, the angle between
planes of the fractures must be at least 30 degrees in order to count as two fractures faces.

S-OGM-2.2.2 Gradation Requirements. Drainage layer aggregates for the Portland cement
layer shall be well graded within the limits specified in TABLE 1 (VDOT # 57 gradation).

TABLE 1. GRADATION OF DRAINAGE LAYER MATERIAL

Percentage of Weight Passing Square-Mesh Sieve

Sieve Nominal Size Square Openings

Percent Passing

1%” 100
1” 95 - 100
3/4” —
1,7 25 - 60
3/8” .
No. 4 0-10
No. 8 0-5
No 16

of the total sample tested.

NOTE 1: Particles having diameters less than 0.02 mm shall not be in excess of 1.5% by weight

varying specific gravities are used.

NOTE 2: The values are based on aggregates of uniform specific gravity, and the percentages
passing the various sieves may require appropriate correction by the engineer when aggregates of

NOTE 3: Portland cement will be required to stabilize the OGM.

S-OGM-2.3 CEMENTITIOUS MATERIALS. Portland cement to be mixed with aggregates shall

be conform to ASTM C 150, type | or type II.

S-OGM-2.4 CEMENT-STABILIZED JOB-MIX FORMULA. The cement-stabilized mix shall
consist of OGM and a minimum of 300 pounds of Portland cement per cubic yard with a water /
cement ratio of 0.37. Based on the test section performance, the contractor shall be responsible for
adjustments (increases) in Portland cement quantities up to 375 pounds per yd® to ensure the
stabilized drainage layer will not rut or be disturbed by the contractor’s proposed paving method. The
contractor shall submit a job-mix formula (JMF) with the test section report for engineer approval.

As a part of the JMF the laboratory shall prepare a set of four laboratory-prepared and cured
specimens of the mix in accordance with ASTM D 560 and tested in accordance with ASMT D 1633.
The samples shall be tested for compression strength and reported along with other information in the

JMF.

S-OGM-3.0 EXECUTION.

S-OGM-3.1 STOCKPILING AGGREGATES. Aggregates shall be stockpiled at location
designated by the engineer. Stockpile areas shall be cleared and leveled prior to stockpiling
aggregates. All aggregates shall be stockpiled so as to prevent segregation and contamination.
Aggregates obtained from different sources shall be stockpiled separately.
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S-OGM-3.2 TEST SECTION.

S-OGM-3.2.1 General. A test section shall be constructed to evaluate the ability to carry traffic
and the constructability of the drainage layer including required mixing, placement, and
compaction procedures. Test section data will be used by the contractor and engineer to
determine the required number of passes and the field dry density requirements for full scale
production.

S-OGM-3.2.2 Scheduling. The test section shall be constructed a minimum of 10 days prior to
the start of full-scale production to provide sufficient time for an evaluation of the proposed
materials, equipment, and procedures including engineer QA testing.

S-OGM-3.2.3 Location and Size. The test section shall be placed within the production paving
limits. The underlying courses and subgrade preparation, required for the pavement section, shall
be completed, inspected, and approved in the test section prior to constructing the drainage layer.
The test section shall be a minimum of 100 feet long and one full paving lane wide.
Unacceptable material will be removed and replaced at the contractor’s expense.

S-OGM-3.2.4 Initial Testing. Certified test results, to verify that the materials proposed for use
in the test section meet the contract requirements, shall be provided by the contractor and
approved by the engineer prior to the start of the test section.

S-OGM-3.2.5 Mixing, Placement, and Compaction. Mixing, placement, and compaction shall
be accomplished using equipment meeting the requirements of paragraph EQUIPMENT.
Compaction equipment speed shall be no greater than 1.5 miles per hour.

S-OGM-3.2.6 Procedure.

S-OGM-3.2.6.1 Cement Stabilized Drainage Layer. Density tests shall be conducted at the
surface and at intervals of 2 inches of depth for the total layer thickness in accordance with
ASTM D 6938. A composite sample representing the total layer thickness shall be taken
adjacent to each density test location. Visual examination of each composite sample shall be
made to determine if and when crushing of aggregate occurs. One density test and composite
sample shall be taken before compaction and after each subsequent compaction pass at three
separate locations as directed by the engineer. Compaction passes and density readings shall
continue until the difference between the average total densities of any two consecutive
passes is less than or equal to 0.5 pounds per ft°.

S-OGM-3.2.7 Evaluation Procedures. The engineer will evaluate the data from the test section.
For cement-stabilized drainage layer material, in-place density shall be plotted against cumulative
passes and degradation will be based on visual observations in lieu of sieve analyses. With these
results, the engineer will consult with the contractor quality control group who will maximize dry
density while minimizing aggregated degradation. Generally, after 3 to 6 passes, only slight
increases in dry density will be achieved. At this point the measured field density is at or near the
optimum density obtainable for this material, for the given field conditions. The required field
dry density shall then be set 2% lower than this optimum field dry density. Therefore the field
dry density is to be set at 98% of the optimum density obtained in the test section. Within 10
days of completion of the test section, the contactor shall submit to the engineer a test section
construction report complete with all required test data and correlations. The engineer will
evaluate the data and provide to the contractor the required number of passes of the roller, the dry
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density for field density control during construction, the depth at which to check the density, and
the need for a final static pass of the roller.

S-OGM-3.3 PREPARATION OF UNDERLYING COURSE. Prior to constructing the drainage
layer, the underlying course shall be cleaned of all foreign materials. During construction, the
underlying course shall contain no frozen material. The underlying course shall conform to item P-
152. Ruts or soft yielding spots in the underlying courses having inadequate compaction and
deviations of the surface from the requirements set forth herein shall be corrected by loosening and
removing soft or unsatisfactory material and by adding approved material, reshaping to line and
grade, and recompacting to specified density. The finished underlying course shall not be disturbed
by traffic or other operations and shall be maintained by the contractor in satisfactory condition until
the drainage layer is placed.

S-OGM-3.4 TRANSPORTING MATERIAL

S-OGM-3.4.1 Cement Stabilized Material. Cement-stabilized material shall be transported
from the mixing plant to the site in trucks equipped with protective covers. Loads that have
crusts of unworkable material or have become excessively wet will be rejected. Hauling over
freshly placed material will not be permitted.

S-OGM-3.5 PLACING

S-OGM-3.5.1 General. Drainage layer material shall be placed on the underlying course in lifts
of uniform thickness using equipment meeting the requirements of paragraph EQUIPMENT.
When a compacted layer 8 inches or less in thickness is required, the material shall be placed in a
single lift. When a compacted layer in excess of 8 inches is required, the material shall be placed
in lifts of equal thickness. No lift shall exceed 8 inches or be less than 3 inches when compacted.
The lifts shall be so placed that when compacted they will be true to the grades or levels required
with the least possible surface disturbance. Where the drainage layer is placed in more than one
lift, the previously constructed lift shall be cleaned of loose and foreign material. Such
adjustments in placing procedures or equipment shall be made to obtain true grades and minimize
segregation and degradation of the drainage layer material.

S-OGM-3.5.2 Hand Spreading. In areas where machine spreading is impractical, drainage layer
material shall be spread by hand. The material shall be spread uniformly in a loose layer so as to
prevent segregation along with conforming to the required grade and thickness after compaction.

S-OGM-3.6 COMPACTION REQUIREMENTS. Compaction shall be accomplished using rollers
meeting the requirements of paragraph EQUIPMENT and operating at a rolling speed of no greater
than 1.5 miles per hour. Each lift of drainage material, including shoulders when specified under the
shoulders, shall be compacted with the number of passes of the roller as specified by the engineer. In
addition, a minimum field dry density, as specified by the engineer, shall be maintained. If the
required field dry density is not obtained, the number of roller passes shall be adjusted in accordance
with paragraph DEFICIENCIES. Excessive rolling resulting in crushing of aggregate particles shall
be avoided. Not more than 30 minutes shall elapse between the start of moist mixing of cement-
stabilized material and the start of field compaction. Field compaction shall be completed within 60
minutes. In all places not accessible to the rollers, the drainage layer material shall be compacted
with mechanical hand operated tampers.

S-OGM-3.7 CURINNG OF CEMENT-STABILIZED MATERIAL. The completed cement-
stabilized drainage layer shall be sheet cured for a period of five days following completion of
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compaction. Curing sheets shall be polyethylene type, meeting the requirements of ASTM C-171.
Curing operations shall commence immediately after compaction. The edges of the plastic sheets
shall overlap and be fastened with waterproof tape and then weighted down to prevent the wind from
getting under the plastic.

No construction traffic shall be permitted on the cement-stabilized material until the curing period is
complete (5 days after placement).

S-OGM-3.8 FINISHING. The top surface of the drainage layer shall be finished after final
compaction as determined from the test section. Adjustments in rolling and finishing procedures shall
be made to obtain grades and minimize segregation and degradation of the drainage layer material.

S-OGM-3.9 EDGES OF DRAINAGE LAYER AND PIPE SYSTEM. The lateral drainage system
material shall be placed along the edges of the drainage layer course concurrently with the layer being
constructed. When the drainage layer is being constructed in two or more lifts, the lift thickness at
the edge shall be thickened to allow placement of drainage pipe in the bottom lift.

S-OGM-3.10 SMOOTHNESS TEST. The surface of the top lift shall not deviate more than % inch
when tested with a 12 foot straightedge applied parallel with and at right angles to the centerline of
the area to be paved. Deviations exceeding %/ inch shall be corrected in accordance with paragraph
DEFICIENCIES.

S-OGM-3.11 THICKNESS CONTROL. The completed thickness of the drainage layer shall be
within % inch of the thickness indicated. Thickness shall be measured at intervals providing at least
one measurement for each 500 yd? of the drainage layer. Measurements shall be made in test holes at
least 3 inches in diameter. Where the measured thickness is more than Y2 inch deficient, such areas
shall be corrected in accordance with paragraph DEFICIENCIES. Where the measured thickness is
% inch more than indicated, it will be considered as conforming with the requirements plus % inch,
provided the surface of the drainage layer is within % inch of established grade. The average job
thickness shall be the average of all job measurements as specified above but within % inch of the
thickness shown on the drawings.

S-OGM-3.12 DEFICIENCIES.

S-OGM-3.12.1 Grade and Thickness. Deficiencies in grade and thickness shall be corrected
such that both grade and thickness tolerances are met. In no case will thin layers of material be
added to the top surface of the drainage layer to meet grade or increase thickness. If the elevation
of the top of the drainage layer is more than %2 above the plan grade it shall be trimmed to grade
and finished in accordance with paragraph FINISHING. If the elevation of the top surface of the
drainage layer is ¥ inch or more below the required grade, the surface of the drainage layer shall
be scarified to a depth of at least 3 inches, new material shall be added, and the layer shall be
blended and recompacted to bring it to grade. Where the measured thickness of the drainage
layer is more than % inch deficient, such areas shall be corrected by excavating to the required
depth and replaced with new material to obtain a compacted lift thickness of at least 3 inches.
The depth of required excavation shall be controlled to keep the final surface elevation within
grade requirements and to preserve layer thickness of materials below the drainage layer.

S-OGM-3.12.2 Density. Density shall be considered deficient if the field dry density test results
as determined by D 6938 are below the dry density specified by the engineer. If the densities are
deficient, the layer shall be rolled with 2 additional passes of the specified roller. If the dry
density is still deficient, work will be stopped until the cause of the low dry densities can be

S-OGM-8
B-28 160



Culpeper Regional Airport C&PE # 0007-20
T-Hangar and Executive Hangar Development February 2014

determined by the contractor. The contractor will furnish a plan to the engineer to remediate the
problem prior to continuing.

S-OGM-3.12.3 Smoothness. Deficiencies in smoothness shall be corrected as if they are
deficiencies in grade or thickness. All tolerances for grade and thickness shall be maintained
while correcting smoothness deficiencies.

END OF SECTION S-OGM
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Section DL Drainage Layer

DL-1 GENERAL. This item shall provide for the installation of a porous base course and / or drainage
layer underlying a porous friction course surface surface course associated with the completion of an
apron pavement.

DL-1.1 REFERENCES. The publications listed below form a part of this specification to the extent
referenced. The publications are referred to in the text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29 Standard Test Method for Bulk Density ("Unit Weight™") and Voids in Aggregate
Standard Test Method for Soundness of Aggregates by Use of Sodium Sulfate or

ASTM C 88 Magnesium Sulfate

ASTM C 117 Standard Test Metho_d for Materials Finer than 75-um (No. 200) Sieve in Mineral
Aggregates by Washing

ASTM C 131 Standard Test Method for Resistance to Degradation of Small-Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles Machine

ASTM C 136 ASTM C136-06 Standard Test Method for Sieve Analysis of Fine and Coarse

Aggregates
ASTM C 150  Standard Specification for Portland Cement

Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil

ASTM D 2487 Classification System)

ASTM D 4791 Stan_dard _Test Method for Flat Particles, Elongated Particles, or Flat and Elongated
Particles in Coarse Aggregate

ASTM D 6938 Standard Test Method for In-Place Density and Water Content of Soil and Soil-

Aggregate by Nuclear Methods (Shallow Depth)

DL-1.2. UNIT PRICES. Payment shall be made by the square yard for material accepted in place.

DL-1.2  VDOT # 1 Aggregate (6”) - per square yard

DL-1.2.1 Waybills and Delivery Tickets. Copies of waybills and delivery tickets shall be
submitted during the progress of the work. Before the final payment is allowed, the contractor
shall file certified waybills and certified delivery tickets for all aggregates authorized for use.

DL-1.2.2 Measurement. Deductions will be made for any material wasted, unused, rejected, or
used for the convenience of the contractor.

DL-1.2.3 Drainage Separation Layer. The quantity of aggregate drainage layer material
completed and accepted shall be measured in square yards. The thickness of aggregate drainage
layer material in place and accepted shall be determined by the average job thickness obtained in
accordance with paragraph THICKNESS CONTROL and the dimensions indicated.
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DL-1.2.5 Payment. The quantities of drainage layer aggregates and stabilizing materials as
specified above will be paid for at the contract unit prices, which will constitute full
compensation for the construction and completion of the drainage open-graded drainage layer,
including the test section, and the furnishing of all other necessary labor and incidentals.

DL-1.3 SYSTEM DESCRIPTION. The contractor shall build a drainage layer under the pavements
as indicated and in accordance with the following subparagraphs.

DL-1.3.1 Aggregate Drainage Layer. A drainage layer consisting of a combination of open
graded materials meeting the gradations of table 1.

DL-1.4 SUBMITTALS. The following shall be submitted in accordance with the general provisions.
Reports:

» Sampling and testing

* Copies of field test results within 24 hours of completion of tests.
* Approval of materials

» Material sources and material test results prior to field use.

* Evaluation

» Test section construction report.

Records:

» Wayhbills and delivery tickets.
« Certified waybills and delivery tickets for all aggregates and cementitious materials actually
used.

DL-1.5 FIELD COMPACTION. Field compaction requirements shall be based on the results of a
test section constructed by the contractor, using the materials, methods, and equipment proposed for
use in the work. The test section shall meet the requirements of paragraph TEST SECTION.

DL-1.6 EQUIPMENT.

DL-1.6.1 General Requirements. All plant, equipment, and tools used in the performance of the
work will be subject to approval before the work is started and shall be maintained in satisfactory
working condition at all times.

DL-1.6.2 Placement Equipment. An asphalt paving machine which incorporates a special
tamping screed capable of providing 90% compaction of the non-stabilized separation layer shall
be used to place drainage layer material. Alternate methods may be used for the separation layer
if it can be demonstrated in the test section that these methods obtain the specified results.

DL-1.6.3 Compaction Equipment. A dual or single smooth drum vibratory roller which
provides a maximum compactive effort without crushing the drainage layer aggregate shall be
used to compact drainage layer material.

DL-1.7 WEATHER LIMITATION. Drainage layer material shall be placed when the atmospheric
temperature is above 35° F (2° C). Areas of completed drainage layer or underlying courses that are
damaged by freezing, rainfall, or other weather conditions or by contamination from sediments, dust,
dirt, or foreign material shall be corrected by the contractor to meet specified requirements.

DL-2
B-31 164



Culpeper Regional Airport C&PE # 0007-20
T-Hangar and Executive Hangar Development February 2014

DL-1.8 SAMPLING AND TESTING.

DL-1.8.1 General Requirements. Sampling and testing shall be the responsibility of the
contractor. Sampling and testing shall be performed by an approved commercial testing
laboratory, subject to approval. If the contractor elects to establish testing facilities on his own,
approval of such facilities shall be based on compliance with ASTM E 548, and no work
requiring testing will be permitted until the contractor’s facilities have been inspected and
approved.

DL-1.8.2 Sampling. Aggregate samples shall be taken in accordance with ASTM D 75.

DL-1.8.3 Test Methods.

DL-1.8.3.1 Sieve Analyses. Sieve analyses shall be made in accordance with ASTM C 117
and ASTM C 136.

DL-1.8.3.2 Density Tests. Field density tests shall be made in accordance with ASTM D
6938.

DL-1.8.3.3 Soundness Test. Soundness tests shall be made in accordance with ASTM C 88.

DL-1.8.3.4 Los Angeles Abrasion Test. Los Angeles abrasion tests shall be made in
accordance with ASTM C 131.

DL-1.8.3.5 Flat or Elongated Particles Tests. Flat and / or elongated particles tests shall be
made in accordance with ASTM D 4791.

DL-1.8.3.6 Fractured Faces Tests. When aggregates are supplies from crushed gravel,
approved test methods shall be used to assure the aggregate meets the requirements for
fractured faces in paragraph AGGREGATES.

DL-1.8.4 Testing Frequency.

DL-1.8.4.1 Aggregate Drainage Separation Layer. Sieve analyses, field density, and
moisture content tests shall be performed at a rate of at least one test for every 1,000 yd? of
completed area and not less than one test for each day’s production. Soundness tests, Los
Angeles abrasion tests, fractured faces tests, and flat and/or elongated particles tests shall be
performed at the time of the design mix and whenever the source of materials change.

DL-1.8.5 Approval of Materials.

DL-1.8.5.1 Aggregate. The aggregate source shall be selected at least 30 days prior to field
use in the test section. Tentative approval of the source will be based on certified test results
to verify that materials proposed for use meet the contract requirements. Final approval of
both the source and the material will be based on test section performance and tests for
gradation, soundness, Los Angeles abrasion, flat and / or elongated particles tests and
fractured faces tests. For cement-stabilized drainage layer material, these tests shall be
performed on aggregate samples taken prior to addition of cementitious material and
subsequent placement in the test section.
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DL-2.0 PRODUCTS.

DL-2.1 AGGREGATES. Aggregates shall consist of clean, sound, hard, durable, angular particles of
crushed stone or crushed gravel which meet the specification requirements. Aggregates shall be free
of silt and clay as defined by ASTM D 2487, vegetable matter, and other objectionable materials or
coatings. Aggregates shall be supplied from a VDOT-approved source.

DL-2.1.1 Aggregate Quality. The aggregate shall have a soundness loss not greater than 18
percent weighted averaged at five cycles when tested in magnesium sulfate in accordance with
ASTM C 88. The aggregate shall have a percentage of loss on abrasion not to exceed 40 after
500 revolutions as determined by ASTM C 131. The percentage of flat and / or elongated
particles as determined by ASTM D 4791 shall not exceed 20 in the fraction retained on the %
inch sieve, in the fraction passing the % inch sieve but retained on the no. 4 sieve, and in the
percent passing the no. 4 sieve but retained on the no. 16 sieve. A flat particle is one having a
ratio of width to thickness greater than 3; an elongated particle is one having a ratio of length to
width greater than 3. When the aggregate is supplied from more than one source, aggregate from
each source shall meet the requirements set forth herein. When the aggregate is supplied from
crushed gravel it shall be manufactured from gravel particles 90 percent of which by weight are
retained on the maximum-size sieve listed in TABLE 1. In the portion retained on each sieve
specified, the crushed gravel shall contain at least 90 percent by weight of crushed pieces having
two or more freshly fractured faces with the area of each face being at least equal to 75 percent of
the smallest midsectional area of the face. When two fractures are contiguous, the angle between
planes of the fractures must be at least 30 degrees in order to count as two fractures faces.

DL-2.1.2 Gradation Requirements. Drainage layer aggregates for the Portland cement layer
shall be well graded within the limits specified in TABLE 1 (VDOT #1 gradation).

TABLE 1. GRADATION OF DRAINAGE LAYER MATERIAL

Percentage of Weight Passing Square-Mesh Sieve

Sieve Nominal Size Square Openings Percent Passing
41in 100
3%in 90 - 100
2%in 26 - 60
1%in 0-15
¥ in 0-5

NOTE 1: Particles having diameters less than 0.02 mm shall not be in excess of 1.5 percent by
weight of the total sample tested.

NOTE 2: The values are based on aggregates of uniform specific gravity, and the percentages
passing the various sieves may require appropriate correction by the engineer when aggregates of
varying specific gravities are used.

DL-2.2 GEOTEXTILE FILTER FABRIC. The filter fabric used to line the outfall trench shall be
a nonwoven 100% polyester material with a minimum thickness of 75 mils. Other properties shall be
as follows:

DL-4
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Fabric Property Units ASTM Requirement Value

Grab Tensile Ib D 4632 180
Elongation % D 4632 50
Puncture Ib D 4833 80
Burst PS D 3786 290
Trapezoid Tear Ib D 4533 50
UV Resistance % D 4355 70
Water Flow Rate GPM / SF D 4491 130
Permeability cm/ sec D 4491 33
AOS sieve size D 4751 70

mm 210

DL-3.0 EXECUTION.

DL-3.1 STOCKPILING AGGREGATES. Aggregates shall be stockpiled at location designated by
the engineer. Stockpile areas shall be cleared and leveled prior to stockpiling aggregates. All
aggregates shall be stockpiled so as to prevent segregation and contamination. Aggregates obtained
from different sources shall be stockpiled separately.

DL-3.2 TEST SECTION.

DL-3.2.1 General. A test section shall be constructed to evaluate the ability to carry traffic and
the constructability of the drainage layer including required mixing, placement, and compaction
procedures. Test section data will be used by the contractor and engineer to determine the
required number of passes and the field dry density requirements for full scale production.

DL-3.2.2 Scheduling. The test section shall be constructed a minimum of 10 days prior to the
start of full-scale production to provide sufficient time for an evaluation of the proposed
materials, equipment, and procedures including engineer QA testing.

DL-3.2.3 Location and Size. The test section shall be placed within the production paving
limits. The underlying courses and subgrade preparation, required for the pavement section, shall
be completed, inspected, and approved in the test section prior to constructing the drainage layer.
The test section shall be a minimum of 100 feet long and one full paving lane wide.
Unacceptable material will be removed and replaced at the contractor’s expense.

DL-3.2.4 Initial Testing. Certified test results, to verify that the materials proposed for use in the
test section meet the contract requirements, shall be provided by the contractor and approved by
the engineer prior to the start of the test section.

DL-3.2.5 Mixing, Placement, and Compaction. Mixing, placement, and compaction shall be
accomplished using equipment meeting the requirements of paragraph EQUIPMENT.
Compaction equipment speed shall be no greater than 1.5 miles per hour.

DL-3.2.6 Procedure.

DL-3.2.6.1 Aggregate Drainage Separation Layer. The test section shall be constructed
with aggregate in a moist state so as to establish a correlation between number of roller
passes and dry density achievable during field production. Density and moisture content tests
shall be conducted at the surface and at intervals of 2 inches of depth down for the total layer
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thickness, in accordance with ASTM D6938. Sieve analysis tests shall be conducted on
composite samples, taken adjacent to the density test locations, which represent the total layer
thickness. One set of tests, (i.e. density, moisture, and sieve analysis) shall be taken before
compaction and after each subsequent compaction pass at three separate locations as directed
by the engineer. Compaction passes and density readings shall continue until the difference
bet;/veen the average dry densities of any two consecutive passes is less than or equal to 0.5 Ib
/ ft°.

DL-3.2.7 Evaluation Procedures. The engineer will evaluate the data from the test section. For
the aggregate drainage separation layer material the in-place density and percent passing the no. 4
and no 16 sieves sizes shall be plotted against cumulative passes. With these results, the engineer
will consult with the contractor quality control group who will maximize dry density while
minimizing aggregated degradation. Generally, after 3 to 6 passes, only slight increases in dry
density will be achieved. At this point the measured field density is at or near the optimum
density obtainable for this material, for the given field conditions. The required field dry density
shall then be set 2% lower than this optimum field dry density. Therefore the field dry density is
to be set at 98% of the optimum density obtained in the test section. For aggregate drainage
separation layer material only, the data on the percent passing will be examined closely to
determine if degradation of the aggregate is occurring. If the percent passing the given sieve
sizes is increasing, then the aggregate is being broken down by the compaction effort and all
compactive effort will be terminated. The field density selected will be balanced between
aggregate degradation, dry density, and stability of the drainage layer surface. Stability of the
layer surface will take precedence. Within 10 days of completion of the test section, the contactor
shall submit to the engineer a test section construction report complete with all required test data
and correlations. The engineer will evaluate the data and provide to the contractor the required
number of passes of the roller, the dry density for field density control during construction, the
depth at which to check the density, and the need for a final static pass of the roller.

DL-3.3 PREPARATION OF UNDERLYING COURSE. Prior to constructing the drainage layer,
the underlying course shall be cleaned of all foreign materials. During construction, the underlying
course shall contain no frozen material. The underlying course shall conform to item P-152. Ruts or
soft yielding spots in the underlying courses having inadequate compaction and deviations of the
surface from the requirements set forth herein shall be corrected by loosening and removing soft or
unsatisfactory material and by adding approved material, reshaping to line and grade, and
recompacting to specified density. The finished underlying course shall not be disturbed by traffic or
other operations and shall be maintained by the contractor in satisfactory condition until the drainage
layer is placed.

DL-3.4 TRANSPORTING MATERIAL

DL-3.4.1 Aggregate Drainage Separation Layer Material. Aggregate drainage layer material
shall be transported to the site in a manner which prevents segregation and contamination of
materials.

DL-3.5 PLACING

DL-3.5.1 General. Drainage layer material shall be placed on the underlying course in lifts of
uniform thickness using equipment meeting the requirements of paragraph EQUIPMENT. When
a compacted layer 8 inches or less in thickness is required, the material shall be placed in a single
lift. When a compacted layer in excess of 8 inches is required, the material shall be placed in lifts
of equal thickness. No lift shall exceed 8 inches or be less than 3 inches when compacted. The
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lifts shall be so placed that when compacted they will be true to the grades or levels required with
the least possible surface disturbance. Where the drainage layer is placed in more than one lift,
the previously constructed lift shall be cleaned of loose and foreign material. Such adjustments in
placing procedures or equipment shall be made to obtain true grades and minimize segregation
and degradation of the drainage layer material.

DL-3.5.2 Hand Spreading. In areas where machine spreading is impractical, drainage layer
material shall be spread by hand. The material shall be spread uniformly in a loose layer so as to
prevent segregation along with conforming to the required grade and thickness after compaction.

DL-3.6 COMPACTION REQUIREMENTS. Compaction shall be accomplished using rollers
meeting the requirements of paragraph EQUIPMENT and operating at a rolling speed of no greater
than 1.5 miles per hour. Each lift of drainage material, including shoulders when specified under the
shoulders, shall be compacted with the number of passes of the roller as specified by the engineer. In
addition, a minimum field dry density, as specified by the engineer, shall be maintained. If the
required field dry density is not obtained, the number of roller passes shall be adjusted in accordance
with paragraph DEFICIENCIES. Excessive rolling resulting in crushing of aggregate particles shall
be avoided. In all places not accessible to the rollers, the drainage layer material shall be compacted
with mechanical hand operated tampers.

DL-3.7 FINISHING. The top surface of the drainage layer shall be finished after final compaction
as determined from the test section. Adjustments in rolling and finishing procedures shall be made to
obtain grades and minimize segregation and degradation of the drainage layer material.

DL-3.8 EDGES OF DRAINAGE LAYER AND PIPE SYSTEM. The lateral drainage system
material shall be placed along the edges of the drainage layer course concurrently with the layer being
constructed. When the drainage layer is being constructed in two or more lifts, the lift thickness at
the edge shall be thickened to allow placement of drainage pipe in the bottom lift.

DL-3.9 SMOOTHNESS TEST. The surface of the top lift shall not deviate more than %/ inch when
tested with a 12 foot straightedge applied parallel with and at right angles to the centerline of the area
to be paved. Deviations exceeding /g inch shall be corrected in accordance with paragraph
DEFICIENCIES.

DL-3.10 THICKNESS CONTROL. The completed thickness of the drainage layer shall be within
% inch of the thickness indicated. Thickness shall be measured at intervals providing at least one
measurement for each 500 yd? of the drainage layer. Measurements shall be made in test holes at
least 3 inches in diameter. Where the measured thickness is more than ¥ inch deficient, such areas
shall be corrected in accordance with paragraph DEFICIENCIES. Where the measured thickness is
% inch more than indicated, it will be considered as conforming with the requirements plus % inch,
provided the surface of the drainage layer is within % inch of established grade. The average job
thickness shall be the average of all job measurements as specified above but within ¥ inch of the
thickness shown on the drawings.

DL-3.11 DEFICIENCIES.

DL-3.11.1 Grade and Thickness. Deficiencies in grade and thickness shall be corrected such
that both grade and thickness tolerances are met. In no case will thin layers of material be added
to the top surface of the drainage layer to meet grade or increase thickness. If the elevation of the
top of the drainage layer is more than % above the plan grade it shall be trimmed to grade and
finished in accordance with paragraph FINISHING. If the elevation of the top surface of the
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drainage layer is ¥z inch or more below the required grade, the surface of the drainage layer shall
be scarified to a depth of at least 3 inches, new material shall be added, and the layer shall be
blended and recompacted to bring it to grade. Where the measured thickness of the drainage
layer is more than %% inch deficient, such areas shall be corrected by excavating to the required
depth and replaced with new material to obtain a compacted lift thickness of at least 3 inches.
The depth of required excavation shall be controlled to keep the final surface elevation within
grade requirements and to preserve layer thickness of materials below the drainage layer.

DL-3.11.2 Density. Density shall be considered deficient if the field dry density test results are
below the dry density specified by the engineer. If the densities are deficient, the layer shall be
rolled with 2 additional passes of the specified roller. If the dry density is still deficient, work
will be stopped until the cause of the low dry densities can be determined by the contractor. The
contractor will furnish a plan to the engineer to remediate the problem prior to continuing.

DL-3.11.3 Smoothness. Deficiencies in smoothness shall be corrected as if they are deficiencies
in grade or thickness. All tolerances for grade and thickness shall be maintained while correcting
smoothness deficiencies.

END OF SECTION DL
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Item P-402 Porous Friction Course (Central Plant Hot Mix)

DESCRIPTION

402-1.1 This item shall consist of a plant mixed, open-graded porous friction course, composed of mineral
aggregate and bituminous material, mixed in a central mixing plant, and placed on a prepared surface in
accordance with these specifications and shall conform to the dimensions and typical cross section as
shown on the plans.

MATERIALS

402-2.1 AGGREGATE. The aggregate shall consist of crushed stone, crushed gravel, or crushed slag
with or without other inert finely divided mineral aggregate. The aggregate shall be composed of clean,
sound, tough, durable particles, free from clay balls, organic matter, and other deleterious substances. The
portion of the material retained on the No. 8 sieve shall be known as coarse aggregate, the portion passing
the No. 4 sieve and retained on the No. 200 sieve as fine aggregate, and the portion passing the No. 200
sieve as mineral filler.

a. Coarse Aggregate. Coarse aggregate shall contain at least 75 percent by weight crushed pieces
having two or more fractured faces and 100 percent by weight particles with one or more fractured
faces. The area of each face shall be equal to at least 75 percent of the smallest mid-sectional area of
the piece. When two fractures are contiguous, the angle between the planes of fractures shall be at
least 30 °to count as two fractured faces. Fractured faces shall be obtained by crushing. The coarse
aggregate shall not contain more than 8 percent, by weight of flat or elongated pieces as defined in
ASTM D 693. The percentage of wear shall not be greater than 30 percent when tested in accordance
with ASTM C 131. The sodium sulfate soundness loss shall not exceed 12 percent after five cycles,
when tested in accordance with ASTM C 88.

b. Fine Aggregate. Fine aggregate shall have a plasticity index of not more than 6.0 and a liquid limit
of not more than 25 when tested in accordance with ASTM D 4318. The percentage of wear shall not
be greater than 30 percent when tested in accordance with ASTM C 131. The sodium sulfate
soundness loss shall not exceed 12 percent after five cycles, when tested in accordance with ASTM C
88.

If necessary, natural sand may be used to obtain the gradation of aggregate blend or workability. The
amount of sand to be added will be adjusted to produce mixtures conforming to requirements of this
specification.

402-2.2 FILLER. If filler, in addition to that naturally present in the aggregate, is necessary, it shall meet
the requirements of ASTM D 242. When mineral filler is required to be batched separately, hydrated lime
in the amount of 1.5 percent maximum by weight of the total aggregate shall be batched as part of the
added mineral filler. No additional compensation will be allowed the Contractor for furnishing and using
hydrated lime or other approved mineral filler that may be required by this specification.

402-2.3 BITUMINOUS MATERIAL. The bituminous material shall be viscosity graded asphalt cement
meeting Table 1 of this section and ASTM D-3381, Table 2. A synthetic rubber additive shall be added to
the bitumen in an amount not less than 2 percent by weight (% by weight of synthetic rubber solids). The
bitumen and additive shall be uniformly mixed to provide a mixture meeting the following requirements:

P-402-1
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Table 1

Property ASTM Min. Max.
Viscosity at 140 °F, Poises D-2171 1600 2400
Viscosity at 275 °F, centiStokes D-2170 325
Flash Point, °F D-92 450
Ductility at 77 °F (5 cm/min) cm D-113 100
Ductility at 39.2 °F (5 cm/min) cm D-113 50
Toughness, inch-pounds D-5801 110
Tenacity, inch-pounds D-5801 75

Thin Film Oven Test
Tests on Residue

Viscosity at 140 °F, Poises D-2170 -- 8000
Ductility at 77 °F, (5 cm/min) cm D-113 100
Ductility at 39.2 °F, (5 cm/min) cm D-113 25

Certified test results plus a sample of the bitumen-synthetic rubber mixture shall be provided for each
tank load shipped to the project or for each mixed batch, whichever is smaller. Samples being tested shall
contain the anti-stripping additive. No material shall be used before the test results are delivered to the
Engineer. The Engineer will conduct independent acceptance tests on random samples. Material placed
which does not meet specification requirements shall be removed and replaced at no additional cost to the
owner. A temperature-viscosity curve for the material shall be provided to the Engineer.

402-2.4 ANTI-STRIPPING AGENT. Any anti-stripping agent or additive if required shall be heat
stable, shall not change the asphalt cement viscosity beyond specifications, shall contain no harmful
ingredients, shall be added in recommended proportion by approved method, and shall be a material
approved by the Virginia Department of Transportation.

COMPOSITION

402-3.1 COMPOSITION OF MIXTURE. The porous friction course shall be composed of aggregate,
filler, bituminous material-synthetic rubber mixture, and anti-stripping agent. The several aggregate
fractions shall be sized, graded, and combined in the proportions that meet the requirements of the job
mix formula.

402-3.2 JOB MIX FORMULA. No bituminous mixture shall be produced for payment until the
Engineer has given written approval of the job mix formula. The job mix shall be prepared by a certified
laboratory at the Contractor’s expense and shall remain in effect for the duration of the project. The job
mix formula shall establish a single percentage of aggregate passing each required sieve size, a single
percentage of bituminous material to be added to the aggregate, the amount of anti strip agent to be added
(minimum of one half of one percent by weight), and a single temperature for the mixture as it is
discharged into the hauling units. Silicone may be added to the mixture at a maximum rate of 1 ounce per
5,000 gallons of asphalt to facilitate laydown and rolling. Proper asphalt content shall be determined by
mixing trial batches in the laboratory.

The job mix formula shall be submitted to the Engineer at least 30 days prior to the start of paving and
shall include:

a. Percent passing each sieve size and gradation requirements.
b. Percent of asphalt cement.
c. Asphalt viscosity.

P-402-2
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d. Mixing temperature range.

e. Temperature of mix when discharged from the mixer.

f. Temperature viscosity relationship of the asphalt cement.
g. Percent of wear (LA abrasion).

h. Plasticity Index and Liquid Limit of fine aggregate.

i. Percent fractured faces.

j. Percent elongated particles.

k. Anti-strip agent.

The Contractor shall submit samples to the Engineer, upon request, for job mix formula verification
testing.

The combined aggregate shall be of such size that the percentage composition by weight, as determined
by laboratory sieves, will conform to the gradation shown in Table 2 when tested in accordance with
ASTM C 136.

The gradations in Table 2 represent the limits, which determine the suitability of the aggregate for use
from the source of supply. The aggregate, as finally selected, shall have a gradation within the limits
designated in Table 2 and shall not vary from the low limit on one sieve to the high limit on the adjacent
sieve, or vice versa, but shall be uniformly graded from coarse to fine.

Table 2. Aggregate-Porous Friction Course
Percentage By Weight Passing Sieves

Sieve 3/4” maximum Job-Mix (Production)
Tolerances **
3/14” 100
1/2” 70-90 +/- 5%
3/8” 40-65 +/- 5%
#4 15-25 +/- 5%
#8 8-15 +/- 2%
#30 5-9 +/- 2%
#200 1-5 +/- 2%
Bitumen +/- 0.2%
Temperature of Mix +/- 20 °F.
** The gradation job mix tolerance limits will apply if they fall outside the master grading
band in Table 2 except for the top two sieve sizes starting at the 100% passing band. These two
sieve size bands shall also be additional limits for production.

The gradations shown are based on aggregates of uniform specific gravity. The percentages passing the
various sieves will be subject to appropriate adjustments by the Engineer when aggregates of varying
specific gravities are used. The adjustments to the job mix gradation curve should result in a curve of the
same general shape as the median curve of the gradation band in Table 2 and fall within the gradation
band.
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The Asphalt Institutes Manual Series No. 2 (MS-2) contains a convenient procedure for “adjusting” the
job mix gradation when aggregates of non uniform specific gravity are proposed for use.

The bituminous content of porous friction courses shall be expressed as a percentage of the total mix by
weight and shall be approved by the Engineer on the basis of laboratory tests. The materials used in the
mix design shall be the same as those used on the project.

The bituminous content shall be within plus or minus 1 percent of the value obtained from the formula:
2K, +4.0

where K¢ is the surface area constant for that part of the total dry aggregate that will pass a % in (19.0
mm) sieve and be retained on the No. 4 (4.75 mm) sieve. Procedures for determining K, are contained in
the Asphalt Institute’s Manual Series No. 2 (MS-2). The bituminous content so estimated is the
percentage by weight of the total dry aggregates and must be converted to the percent by weight of the
total mix in the approved job-mix formula.

The contractor’s laboratory used to develop the job mix formula shall meet the requirements of ASTM D
3666. The laboratory accreditation must be current and listed on the accrediting authority’s website. All
test methods required for developing the JMF must be listed on the lab accreditation. A copy of the
laboratory’s current accreditation and accredited test methods shall be submitted to the Engineer prior to
start of construction.

402-3.3 TEST SECTION. At least one full day prior to full production, the Contractor shall prepare a
quantity of bituminous mixture according to the approved job mix formula. The amount of mixture
should be sufficient to construct a test section at least 50 feet long and 20 feet wide, placed in two
sections and of the same depth specified on the plans. The test area will be designated by the Engineer.
The underlying pavement on which the test section is to be constructed shall be the same as the remainder
of the course represented by the test section. The equipment to be used in construction of the test section
shall be the same type and weight to be used on the remainder of the course represented by the test
section. No bituminous mixture shall be produced for payment prior to successful placement of and
acceptance of a test strip by the Engineer.

If the test section should prove to be unsatisfactory, the necessary adjustments to plant operation, and/or
placement procedures shall be made. Additional test sections, as required, shall be constructed and
evaluated for conformance to the specifications. When the test section does not conform to specification
requirements the test section shall be removed and replaced at the Contractors expense. Full production
shall not begin without approval of the Engineer. Test sections, which conform to specification
requirements, shall be measured and paid in accordance with Paragraphs 402-5.1 and 402-6.1. The asphalt
content may be adjusted by the engineer during the test section and will be used as the target asphalt
content.

CONSTRUCTION METHODS

402-4.1 WEATHER AND SEASONAL LIMITATIONS. The porous friction course shall be
constructed only on a dry surface when the atmospheric temperature is 50 °F (10 °C) and rising (at calm
wind conditions) and when the weather is not foggy or rainy.

402-4.2 BITUMINOUS MIXING PLANT. Plants used for the preparation of bituminous mixtures shall
conform to the requirements of ASTM D 995 with the following changes:

P-402-4
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Requirements for all plants include:

(1) Truck Scales. The bituminous mixture shall be weighed on approved scales furnished by the
Contractor, or on public scales at the Contractor’s expense. Such scales shall be inspected and sealed
as often as the Engineer deems necessary to assure their accuracy. Scales shall conform to the
requirements of Section 90.

(2) Testing Laboratory. The Contractor or producer shall provide laboratory facilities for control
and acceptance testing functions during periods of mix production, sampling, and testing and
whenever materials subject to the provisions of these specifications are being supplied or tested. The
laboratory shall provide adequate equipment, space, and utilities as required for the performance of
the specified tests.

(3) Inspection of Plant. The Engineer, or Engineer’s authorized representative, shall have access, at
all times, to all parts of the plant for checking adequacy of equipment; inspecting operation of the
plant; verifying weights, proportions, and materials properties; and checking the temperatures
maintained in the preparation of the mixtures.

(4) Storage Bins and Surge Bins. Paragraph 3.9 of ASTM D 995 is deleted.

402-4.3 HAULING EQUIPMENT. Trucks used for hauling bituminous mixtures shall have tight, clean,
smooth metal beds. Petroleum products shall not be used for coating truck beds. To prevent the mixture
from adhering to them, the beds shall be lightly coated with an approved asphalt release agent. The truck
beds shall be raised to drain any excess solution before loading the mixture in the trucks. Each truck shall
have a suitable cover to protect the mixture from adverse weather. If conditions warrant, truck beds shall
be insulated and covers shall be securely fastened so that the mixture will be delivered to the site at the
specified temperature.

402-4.4 BITUMINOUS PAVERS. Bituminous pavers shall be self-contained, power-propelled units
with an activated screed or strike-off assembly, heated if necessary, and shall be capable of spreading and
finishing courses of bituminous plant-mix material which will meet the specified thickness, smoothness,
and grade.

The paver shall have a receiving hopper of sufficient capacity to permit a uniform spreading operation.
The hopper shall be equipped with a distribution system to place the mixture uniformly in front of the
screed. The screed or strike-off assembly shall effectively produce a finished surface of the required
smoothness and texture without tearing, shoving, or gouging the mixture.

The paver shall be capable of operating at forward speeds consistent with satisfactory laying of the
mixture.

Pavers shall be equipped with an automatic grade control system capable of maintaining the screed
elevation as specified herein. The control system shall be automatically activated from either a reference
line or surface through a system of mechanical sensors or sensor-directed mechanisms or devices that will
maintain the paver screed at a predetermined transverse slope and at the proper elevation to obtain the
required surface.

The controls shall be capable of working in conjunction with any of the following attachments:

a. Ski-Type device of not less than 30 feet in length or as directed by the Engineer.
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b. Taut stringline (wire) set to grade.
c. Short ski or shoe.
d. Laser controls.

The controls shall be so arranged that independent longitudinal grade controls can be operated
simultaneously on both sides of the machine or independently on either side. The electronic controls shall
be arranged so that the machine can be controlled automatically, semi-automatically, or manually.

The automatic equipment shall be capable of controlling the grade to within plus or minus 1/8 in and the
transverse slope to within plus or minus one tenth of one percent from the controlling grade.

The machine shall be equipped with a spirit level or other type of slope indicator that will continuously
indicate the average transverse slope of the screen. Curvature of spirit level tubes shall be as required to
produce a bubble movement of not less than Y in for each Y/;,™ of 1% change in the transverse slope.

The paving machine shall be capable of being equipped with an infrared joint heater if directed by the
Engineer. The output of infrared energy shall be in the one to six micron range. Converters shall be
arranged end to end directly over the joint to be heated in sufficient numbers to continuously produce,
when in operation, a minimum of 240,000 BTU per hour. The joint heater shall be positioned not more
than 1 in above the pavement to be heated and in front of the paver screed and shall be fully adjustable.
Heaters will be required to be in operation at all times.

402-4.5 ROLLERS. Rollers shall be steel wheel. Split drum rollers are not acceptable. They shall be in
good condition, capable of reversing without backlash, and operating at slow speeds to avoid
displacement of the bituminous mixture. The wheels shall be equipped with adjustable scrapers and
sprinkling apparatuses using a water soluble asphalt release agent, approved by the engineer, to prevent
the bituminous mixture from sticking to the wheels. The number, type, and weight of rollers shall be
sufficient to compact the mixture without detrimentally affecting the material.

402-4.6 PREPARATION OF MINERAL AGGREGATE. The aggregate for the mixture shall be dried
and heated at the central mixing plant before entering the mixer. When introduced into the mixer, the
combined aggregate moisture content (weighted according to the composition of the blend) shall be less
than 0.25 percent for aggregate blends with water absorption of 2.5 percent or less and less than 0.50
percent for aggregate blends with water absorption greater than 2.5 percent. Water absorption of
aggregates shall be determined by ASTM C 127 and C 128. The water absorption for the aggregate blend
shall be the weighted average of the absorption values for the coarse aggregate retained on the No. 4 sieve
(4.75 mm) and the fine aggregate passing the No. 4 sieve (4.75 mm). The water content test will be
conducted in accordance with ASTM C 566. In no case shall the moisture content be such that foaming of
the mixture occurs prior to placement. At the time of mixing, the temperature of the aggregate shall be
within the range specified in the job mix formula. The maximum temperature and rate of heating shall be
such that no damage occurs to the aggregates. Particular care shall be taken so that aggregates high in
calcium or magnesium content are not damaged by overheating. The aggregate shall be screened to
specified sizes and conveyed in separate bins ready for mixing with bituminous material.

402-4.7 PREPARATION OF BITUMINOUS MIXTURE. The bituminous mixture shall be prepared in
a central mixing plant. The mixture shall be prepared at the temperature designated by the mix design.

The dry aggregate shall be combined in the plant using the proportionate amounts of each aggregate size
required to meet the specified gradation. The quantity of aggregate for each batch shall be determined,
measured, and conveyed into the mixer.
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The quantity of bituminous material for each batch or the calibrated amount for continuous mixers shall
be determined by the certified laboratory that prepared the mix design. It shall be measured by weight and
introduced into the mixer within the temperature range specified in the job mix formula. For batch mixers,
all aggregates shall be in the mixer before the bitumen material is added. In no case shall the temperature
of the aggregate be more than 25° F above the temperature of the bituminous material. Mixing shall
continue until all particles are coated uniformly. In no case shall the bituminous mixture be stored in
storage silos or surge bins.

402-4.8 TRANSPORTATION AND DELIVERY OF THE MIXTURE. The mixture shall be placed at
a temperature between 250 °F and 300 °F. Loads shall be sent from the plant so that all spreading and
compacting of the mixture may be accomplished during daylight hours. Excessive waiting or delay of
haul trucks at the job site shall not be allowed and mix supplied at temperatures outside the specified
range will not be accepted. Bleeding and rich spots resulting from segregation during transportation shall
not be accepted.

402-4.9 SPREADING AND LAYING. Immediately before placing the porous friction course, the
underlying course shall be cleared of all loose or deleterious material with power blowers, power brooms,
or hand brooms as directed. A tack coat conforming to Item P-603 Bituminous Tack Coat shall be placed
on all existing surfaces for bonding the PFC to the existing surface. Placement of the PFC must be
delayed until the tack coat has properly cured.

The mixture shall be deposited from haul units directly into the laydown machine hopper and placed in a
continuous operation.

Hauling over material already placed shall not be permitted until the material has been thoroughly
compacted and allowed to cure for a period of at least 12 hours.

402-4.10 COMPACTION OF MIXTURE. After spreading, rolling shall be done immediately. Two or
four passes, at the discretion of the Engineer, with a steel wheel roller weighing no more than 10 tons,
shall be made for compaction. Care should be taken to avoid over rolling or rolling when material is too
cool. To prevent adhesion of the mixture to the roller, the wheels shall be kept properly moistened using a
water soluble asphalt release agent approved by the engineer. Rolling operations shall be conducted in
such a manner that shoving or distortion will not develop. The amount of rolling shall be limited to only
that necessary for compacting the porous friction course and bonding it to the underlying surface course.
Any mixture, which becomes loose, broken, mixed with dirt, or in any way defective, shall be removed
and replaced with fresh mixture and immediately compacted to conform to the surrounding area. Such
rework shall be done at the Contractor’s expense. Spreading of the mixture shall be done carefully with
particular attention given to making the operation as continuous as possible. Hand working shall be kept
to an absolute minimum.

Contractor quality control shall use a nuclear gauge to monitor compaction efforts.

402-4.11 JOINTS. The formation of all joints shall be made in such a manner as to ensure a continuous
bond between old and new sections of the course. All joints shall present the same texture, density, and
smoothness as other sections of the course.

The roller shall not pass over the unprotected end of the freshly laid mixture except when necessary to
form a transverse joint. When necessary to form a transverse joint, it shall be made by means of placing a
bulkhead or by tapering the course, in which case the edge shall be cut back to its full depth and width on
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a straight line to expose vertical face. In both methods all contact surfaces shall be given a tack coat of
bituminous material before placing any fresh mixture against the joint.

Longitudinal joints which are irregular, damaged, or otherwise defective shall be cut back to expose a
clean, sound surface for the full depth of the course. All contact surfaces shall be given a tack coat of
bituminous material prior to placing any fresh mixture against the joint. The longitudinal joint shall offset
that in the existing course by at least 1 ft (30 cm).

402-4.12 SHAPING EDGES. While the surface is being compacted and finished, the Contractor shall
carefully shape the longitudinal outside edges of the PFC to a vertical face at the established edge. When
transitioning from PFC to existing pavement, transverse edges shall be constructed with a finer graded
bituminous mixture.

402-4.13 SURFACE TESTS. The Contractor is responsible for supplying an acceptable metal 12 ft
straight edge. After completion of final rolling, the finished surface shall be tested with the 12 ft
straightedge and shall not vary more than 1/4 in. The 12 ft straight edge shall be applied parallel with and
at right angles to the runway centerline in a pattern that includes longitudinal and transverse joints. The 12
ft straightedge shall be advanced approximately 1/2 its length in the line of measurement. Areas of the
porous friction course exceeding the specified tolerances shall be removed, as directed by the Engineer,
and replaced with new material at the Contractor’s expense. The Engineer shall immediately notify the
Contractor of such unsatisfactory visual defects such as non-uniform texture, roller marks, bleeding of
bituminous material, cracking and shoving of the mixture during rolling operations. Areas of the porous
friction course, which possess such defects, shall be removed, as directed by the Engineer, and replaced
with new material at the Contractors expense. Skin patching or hand working shall not be permitted.

402-4.14 ACCEPTANCE SAMPLING AND TESTING OF BITUMINOUS MATERIAL AND
AGGREGATE. The Contractor shall perform all acceptance sampling and testing, and the costs of these
tests shall be incidental to the cost of the material. Certified test results will be submitted to the Engineer
for review and approval. The Engineer will have the option to be present when samples are taken or tests
conducted. The testing laboratory performing the testing shall meet the requirements of ASTM D 3666.
Samples of the PFC mixture shall be taken at the point of discharge in hauling units and tested to control
uniformity in bituminous content and gradation. Samples shall be taken in accordance with ASTM D 979
and prepared in accordance with ASTM D 2172 or ASTM D 6307. One sample shall be taken from each
lot on a random basis in accordance with procedures contained in ASTM D 3665. A lot shall consist of
1,000 tons or 1/2 day’s production, whichever is less. Should the average bituminous content for any two
consecutive lots not fall within job mix tolerances under 402-3.1, the Contractor shall cease production
until such out-of-tolerance conditions have been remedied. Any material, placed after the contractor has
been informed of two consecutive failing tests, shall be rejected and removed at the Contractor’s expense.

Aggregate from each hot bin or aggregate feed shall be sampled on a random basis and tested for
gradation analysis in accordance with ASTM C 136. One sample shall be taken on a random basis in
accordance with ASTM D 3665 for each lot. A lot shall consist of 500 tons or 1/4 day’s production,
whichever is less. If any two consecutive samples fail to meet the tolerances of the job mix formula
gradation, the Contractor shall cease plant production until such out-of tolerance conditions have been
remedied. Any material, placed after the contractor has been informed of two consecutive failing tests,
shall be rejected and removed at the Contractor’s expense.

The Engineer will notify the Contractor of unsatisfactory visual defects in the completed bituminous
friction course such as non-uniform texture, roller marks, bleeding of bituminous material, cracking and
shoving of the mixture during the roller operations, or nonconformance to the surface smoothness criteria
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specified. Unsatisfactory bituminous friction course shall be removed and replaced at the Contractor’s
expense as directed by the Engineer.

402-4.15 BITUMINOUS AND AGGREGATE MATERIAL (CONTRACTOR’S
RESPONSIBILITY). Samples of the bituminous and aggregate materials that the Contractor proposes to
use, together with a statement of their source and character, shall be submitted for approval prior to use.
The Contractor shall require the manufacturer or producer of the bituminous and aggregate materials to
furnish material subject to this and all other pertinent requirements of the contract. Only those materials
that have been tested and approved for the intended use shall be acceptable.

The Contractor shall furnish the vendor’s certified test reports for each carload or equivalent of
bituminous material shipped to the project. The report shall be delivered to the Engineer before
permission is granted to use the material. The vendor’s certified test report for the bituminous material
shall not be interpreted as a basis for final acceptance. All test reports shall be subject to verification by
testing sample materials received for use on the project.

402-4.16 PROTECTION OF PAVEMENT. After final rolling, no vehicular traffic of any kind shall be
permitted on the pavement until it has cured at least 12 hours or unless otherwise authorized by the
Engineer. Newly constructed pavement areas shall not be opened to aircraft traffic until 24 hours after
completion or unless otherwise authorized by the Engineer.

402-4.17 MAINTENANCE. Care will be taken after installation of the porous friction course to protect
it from fine aggregate, salt, silt, or other matter that could cause the voids in the material to close. No
deicing materials will be used on or applied to the pavement. No vehicles will be permitted to travel from
unpaved areas onto the porous pavement. Tires and vehicles will be fully cleaned prior to travel on the
porous pavement to protect it from introduction of debris.

METHOD OF MEASUREMENT

402-5.1 Porous friction course shall be measured by the number of tons of mixture used in the accepted
work.

Only the areas of the porous friction course meeting the following thickness requirements shall be
measured for payment:

To determine the thickness of the finished PFC, the Engineer shall take one core sample, not less than 2 in
(5 cm) in diameter, at random from each unit of the completed PFC area. A unit of the completed area
shall be one paving lane wide by 1,000 feet (304 m) long. The last unit in any one paving lane shall
include any remaining length in addition to the 1,000 feet (304 m).

When the measurement of any core is more than the maximum or less than the minimum allowable
thickness, as shown in Table 3, additional cores shall be taken at 20 ft intervals (6 m) (parallel to and at
right angles to the project baseline) until the completed PFC is within such maximum or minimum
thickness for the subunit being tested. Out-of-tolerance areas shall be deducted from the total tons of PFC
for payment. If, in the Engineer’s judgment, such out of tolerance areas warrant removal, the PFC shall be
removed and the underlying course shall be cleaned (ready for reconstruction), all at the Contractor’s
expense.
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Table 3. Allowable Finished PFC Thickness

Nominal Maximum Minimum
in in in
3/4 in aggregate 1.0 1.50 0.75

BASIS OF PAYMENT

402-6.1 Payment shall be made at the respective contract prices per ton for porous friction course. The
prices shall be full compensation for furnishing all materials, including bituminous material; for all
preparation and storage of materials; for cleaning the existing surface; for mixing, hauling, placing, and
compacting the mixture (including initial test section); for acceptance testing of the mixture as described
in section 402-4.14; and for all tools, equipment, and incidentals necessary to complete each item. No
separate payment is included in the contract for furnishing and batching mineral filler, or anti-stripping
agents, should such items be required.

Payment will be made under:

P-402-6.1 Porous bituminous surface course (1.5” depth) -per ton
TESTING REQUIREMENTS
ASTM C 88 Soundness of Aggregates by Use of Sodium Sulfate or Magnesium Sulfate
ASTM C 127 Density, Specific Gravity, and Absorption of Coarse Aggregates
ASTM C 128 Density, Specific Gravity, and Absorption of Fine Aggregate
ASTM C 131 Resistance to Abrasion of Small Size Coarse Aggregate by Use of the Los Angeles
Machine
ASTM C 136 Sieve Analysis of Fine and Coarse Aggregates
ASTM C 566 Total Evaporable Moisture Content of Aggregate by Drying
ASTM D 693 Crushed Aggregate for Macadam Pavements
ASTM D 979 Sampling Bituminous Paving Mixtures
ASTM D 995 Mixing Plants for Hot-Mixed Hot-Laid Bituminous Paving Mixtures
ASTM D 2172 Quantitative Extraction of Bitumen from Bituminous Paving Mixtures
ASTM D 2741 Susceptibility of Polyethylene Bottles to Soot Accumulation
ASTM D 3665 Random Sampling of Paving Materials
ASTM D 3666 Minimum Requirements for Agencies Testing and Inspecting Bituminous Paving
Materials
ASTM D 4318 Liquid Limit, Plastic Limit, and Plasticity Index of Soils
ASTM D 6307 Standard Test Method for Asphalt Content of Hot Mix Asphalt by Ignition Method
MATERIAL REQUIREMENTS

ASTM D 242 Mineral Filler for Bituminous Paving Mixtures
ASTM D 3381 Viscosity-Graded Asphalt Cement for Use in Pavement Construction

END OF ITEM P-402
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Item P-603 Bituminous Tack Coat
DESCRIPTION

603-1.1 This item shall consist of preparing and treating a bituminous or concrete surface with
bituminous material in accordance with these specifications and in reasonably close conformity to the
lines shown on the plans.

MATERIALS

603-2.1 BITUMINOUS MATERIALS. The bituminous material shall be either cutback asphalt,
emulsified asphalt, or tar and shall conform to the requirements of Table 1. The type, grade, controlling
specification, and application temperature of bituminous material to be used shall be specified by the
Engineer.

Table 1 Bituminous Material

L Application Temperature

Type and Grade | Specification

Deg. F Deg. C

Emulsified Asphalt
SS-1, SS-1h ASTM D 977 75-130 25-55
CSS-1, CSS-1h ASTM D 2397 75-130 25-55
Cutback Asphalt
RC-70 ASTM D 2028 120-160 50-70
Tar

RTCB 5, RTCB6 | AASHTO M52 60-120 15-50

CONSTRUCTION METHODS

603-3.1 WEATHER LIMITATIONS. The tack coat shall be applied only when the existing surface is
dry and the atmospheric temperature is above 60 °F (15 °C). The temperature requirements may be
waived, but only when so directed by the Engineer.

603-3.2 EQUIPMENT. The Contractor shall provide equipment for heating and applying the bituminous
material.

The distributor shall be designed, equipped, maintained, and operated so that bituminous material at even
heat may be applied uniformly on variable widths of surface at the specified rate. The allowable variation
from the specified rate shall not exceed 10 percent. Distributor equipment shall include a tachometer,
pressure gauges, volume-measuring devices or a calibrated tank, and a thermometer for measuring
temperatures of tank contents. The distributor shall be self-powered and shall be equipped with a power
unit for the pump and full circulation spray bars adjustable laterally and vertically.
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If the distributor is not equipped with an operable quick shut off valve, the tack operations shall be started
and stopped on building paper. The Contractor shall remove blotting sand prior to asphalt concrete lay
down operations at no additional expense to the owner.

A power broom and/or blower shall be provided for any required cleaning of the surface to be treated.

603-3.3 APPLICATION OF BITUMINOUS MATERIAL. Immediately before applying the tack coat,
the full width of surface to be treated shall be swept with a power broom and/or air blast to remove all
loose dirt and other objectionable material.

Emulsified asphalt shall be diluted by the addition of water when directed by the Engineer and shall be
applied a sufficient time in advance of the paver to ensure that all water has evaporated before any of the
overlying mixture is placed on the tacked surface.

The bituminous material including vehicle or solvent shall be uniformly applied with a bituminous
distributor at the rate of 0.05 to 0.15 gallons per square yard (0.24 to 0.72 liters per square meter)
depending on the condition of the existing surface. The type of bituminous material and application rate
shall be approved by the Engineer prior to application.

Following the application, the surface shall be allowed to cure without being disturbed for such period of
time as may be necessary to permit drying out and setting of the tack coat. This period shall be
determined by the Engineer. The surface shall then be maintained by the Contractor until the next course
has been placed. Suitable precautions shall be taken by the Contractor to protect the surface against
damage during this interval.

603-3.4 BITUMINOUS MATERIAL CONTRACTOR’S RESPONSIBILITY. Samples of the
bituminous material that the Contractor proposes to use, together with a statement as to its source and
character, must be submitted and approved before use of such material begins. The Contractor shall
require the manufacturer or producer of the bituminous material to furnish material subject to this and all
other pertinent requirements of the contract. Only satisfactory materials so demonstrated by service tests,
shall be acceptable.

The Contractor shall furnish the vendor’s certified test reports for each carload, or equivalent, of
bituminous material shipped to the project. The report shall be delivered to the Engineer before
permission is granted for use of the material. The furnishing of the vendor's certified test report for the
bituminous material shall not be interpreted as a basis for final acceptance. All such test reports shall be
subject to verification by testing samples of material received for use on the project.

603-3.5 FREIGHT AND WEIGH BILLS. Before the final estimate is allowed, the Contractor shall file
with the Engineer receipted bills when railroad shipments are made, and certified weigh bills when
materials are received in any other manner, of the bituminous materials actually used in the construction
covered by the contract. The Contractor shall not remove bituminous material from the tank car or storage
tank until the initial outage and temperature measurements have been taken by the Engineer, nor shall the
car or tank be released until the final outage has been taken by the Engineer. Copies of freight bills and
weigh bills shall be furnished to the Engineer during the progress of the work.

METHOD OF MEASUREMENT
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603-4.1 Bituminous tack coat will not be measured separately for payment. Costs for this item shall be

incidental to P-401.

BASIS OF PAYMENT

603.5-1 No separate payment will be made for this item. Bituminous tack coat is incidental to item P-

401.

ASTM D 633
ASTM D 977
ASTM D 1250
ASTM D 2028
ASTM D 2397

Asphalt Institute Manual
MS-6 Table IV-3

MATERIAL REQUIREMENTS

Volume Correction Table for Road Tar
Emulsified Asphalt

Petroleum Measurement Tables
Cutback Asphalt (Rapid-Curing Type)
Cationic Emulsified Asphalt

Asphalt Pocketbook of Useful Information (Temperature-Volume
Corrections for Emulsified Asphalts)

END ITEM P-603
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Item P-620 Runway and Taxiway Painting
DESCRIPTION

620-1.1 This item shall consist of the painting of numbers, markings, and stripes on the surface of
runways, taxiways, and aprons, in accordance with these specifications and at the locations shown on the
plans, or as directed by the Engineer.

MATERIALS

620-2.1 MATERIALS ACCEPTANCE. The Contractor shall furnish manufacturer’s certified test
reports for materials shipped to the project. The certified test reports shall include a statement that the
materials meet the specification requirements. The reports can be used for material acceptance or the
Engineer may perform verification testing. The reports shall not be interpreted as a basis for payment. The
Contractor shall notify the Engineer upon arrival of a shipment of materials to the site.

620-2.2 PAINT. Paint shall be waterborne or solvent-base accordance with the requirements of
paragraph 620-2.2-a and 620-2.2b. Paint shall be furnished in white — 37925 and yellow - 33538 or 33655
in accordance with Federal Standard No. 595. Paint shall be furnished in Type Il — Fast drying time for
no-pickup when tested in accordance with ASTM D711.

a. Waterborne. Paint shall meet the requirements of Federal Specification TT-P-1952E type II.
b. Solvent-Base. Paint shall meet the requirements of Federal Specification A-A-2886A type II.

620-2.3 REFLECTIVE MEDIA. Glass beads shall meet the requirements of Fed. Spec. TT-B-1325,
Type | — gradation A. Glass beads used on hold markings will meet the requirements of Federal
Specification. TT-B-1325D, Type Ill. Glass beads shall be treated with adhesion promoting and/or
flotation coatings as specified by the manufacturer of the paint.

620.2.4 THERMOPLASTIC PAVEMENT MARKING MATERIAL (Type B, Class I):
Thermoplastic material shall be used for ADA markings and the landside markings in the colors
necessary to complete the markings. Thermoplastic material shall not exude fumes that are toxic or
injurious to persons or property when heated to the application temperature. It shall be suitable for use on
asphalt concrete surfaces, and yellow thermoplastic material shall be selected from the Virginia
Department of Transportation’s approved products list. Thermoplastic material shall have the pigment,
beads, and filler well dispersed in the resin and shall be free from skins, dirt, and foreign objects.

White pavement marking material shall be equivalent in color to Federal Standard (FS) Color No. 595-
17886, and yellow pavement marking material shall be equivalent in color to FS Color No. 595-33538.
Blue pavement marking material shall be Color No. 15090 in Federal Standard 595B.

a. Composition:

Component White | Yellow
Percent by Weight
Binder 18.0 min 18.0 min
Glass beads 25.0 min 25.0 min
Titanium dioxide 80min | e
Calcium carbonate and inter fillers 490max | e
P-620-1
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The binder shall be either alkyd or hydrocarbon. If an alkyd thermoplastic is used, the binder shall
consist of synthetic resins, at least one of which is solid at room temperature, and high-boiling
plasticizers. At least one-half of the binder composition shall be a maleic-modified glycerol ester of
resin and shall be at least 10 percent by weight of the entire material formulation.

b. Physical requirements:

1. Water absorption: Materials shall have not more than 0.5 percent retained water by weight
when tested in accordance with the requirements of ASTM D570, Procedure A.

2. Softening point: Materials shall have a softening point of at least 194 degrees F as determined
in accordance with the requirements of ASTM E28.

3. Specific gravity: The specific gravity of the thermoplastic compound at 77 degrees F shall be
from 1.7 to 2.2.

4. Impact resistance: The impact resistance shall be at least 10 inch-pounds at 77 degrees F after
the material has been heated for 4 hours at 400 degrees F and cast into bars of 1-inch cross-
sectional area, 3 inches long, and placed with 1 inch extending above the vise in a cantilever
beam, 1zod-type tester conforming to the requirements of ASTM D256 using the 25 inch-pound
scale.

5. Drying time: Material shall set to bear traffic in not more than 2 minutes when the road
temperature is 50 degrees F or above.

6. Durability and wear resistance: Material shall be designed to provide a life expectancy of at
least 3 years under an average daily traffic count per lane of approximately 9,000 vehicles.

7. Glass beads: Glass beads shall conform to the requirements of Section 234.

8. Flashpoint: The material flashpoint shall be no less than 500 degrees F when tested in
accordance with the requirements of ASTM D92,

CONSTRUCTION METHODS

620-3.1 WEATHER LIMITATIONS. The painting shall be performed only when the surface is dry and
when the surface temperature is at least 45 °F (7 °C) and rising and the pavement surface temperature is at
least 5 °F (2.7 °C) above the dew point.

620-3.2 EQUIPMENT. Equipment shall include the apparatus necessary to properly clean the existing
surface, a mechanical marking machine, a bead dispensing machine, and such auxiliary hand-painting
equipment as may be necessary to satisfactorily complete the job.

The mechanical marker shall be an atomizing spray-type or airless-type marking machine suitable for
application of traffic paint. It shall produce an even and uniform film thickness at the required coverage
and shall apply markings of uniform cross-sections and clear-cut edges without running or spattering and
without over spray.

620-3.3 PREPARATION OF SURFACE. Immediately before application of the paint, the surface shall
be dry and free from dirt, grease, oil, laitance, or other foreign material that would reduce the bond
between the paint and the pavement. The area to be painted shall be cleaned by sweeping and blowing
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or by other methods as required to remove all dirt, laitance, and loose materials without damage to the
pavement surface. Use of any chemicals or impact abrasives during surface preparation shall be approved

in advance by the Engineer.

620-3.4 LAYOUT OF MARKINGS. The proposed markings shall be laid out in advance of the paint

application.

620-3.5 APPLICATION. Paint shall be applied at the locations and to the dimensions and spacing
shown on the plans. Paint shall not be applied until the layout and condition of the surface has been
approved by the Engineer. The edges of the markings shall not vary from a straight line more than 1/2 in
(12 mm) in 50 ft (15 m) and marking dimensions and spacings shall be within the following tolerances:

Dimension and Spacing Tolerance

36 in (910 mm) or less +1/2 in (12 mm)
greater than 36 in to 6 ft (910 mm to 1.85 m) +1in (25 mm)
greater than 6 ft to 60 ft (1.85 m to 18.3 m) £ 2in (51 mm)
greater than 60 ft (18.3 m) +3in (76 mm)

The paint shall be mixed in accordance with the manufacturer’s instructions and applied to the pavement
with a marking machine at the rate shown in Table 1. The addition of thinner will not be permitted. The
manufacturer shall recommend a period of time that shall elapse between placement of a bituminous
surface course or seal coat and application of the paint and the Contractor shall follow this
recommendation. The manufacturer’s recommendation must be provided to the engineer prior to paint

application.

When painting P-402 porous friction course, the paint shall be mixed in accordance with the
manufacturer’s instructions and applied to the pavement with a marking machine capable of spraying

from two directions simultaneously.

Table 1 Application Rates For Paint And Glass Beads

Paint Glass Beads, Type I, Glass Beads,
Sq ft per gallon, Gradation A Type 11
Paint Type ft¥/gal. Pounds per gallon of paint- Pounds per gallon of paint-
(Sg ms per liter, Ib./gal. Ib./gal.
m?/1) (Km per liter of paint-kg/l) (Km per liter of paint-kg/l)
Waterborne 115 ft*/gal. max 7 Ib./gal. min 10 Ib./gal. min
(2.8 m?/l) (0.85 kg/l) (1.2 kg/l)
Solvent 115 ft*/gal. max 7 Ib./gal. min 10 Ib./gal. min
Base (2.8 m?/) (0.85 kag/l) (1. 2 kag/l)

Glass beads shall be distributed upon the marked areas at the locations shown on the plans to receive glass
beads immediately after application of the paint. A dispenser shall be furnished that is properly designed
for attachment to the marking machine and suitable for dispensing glass beads. Glass beads shall be
applied at the rate shown in Table 1. Glass beads shall not be applied to black paint. Glass beads shall
adhere to the cured paint or all marking operations shall cease until corrections are made.

All emptied containers shall be returned to the paint storage area for checking by the Engineer. The
containers shall not be removed from the airport or destroyed until authorized by the Engineer.
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620-3.6 PROTECTION AND CLEANUP. After application of the markings, all markings shall be
protected from damage until dry. All surfaces shall be protected from excess moisture and/or rain and
from disfiguration by spatter, splashes, spillage, or drippings. The Contractor shall remove from the work
area all debris, waste, loose or unadhered reflective media, and by-products generated by the surface
preparation and application operations to the satisfaction of the Engineer. The Contractor shall dispose of
these wastes in strict compliance with all applicable state, local, and Federal environmental statutes and
regulations.

620-3.7 CORRECTIVE ACTION. Areas of defective work will be immediately corrected as directed
by the engineer. Markings not in compliance with the contract documents will be removed in an
approved method prior to re-marking. “Blacking out” the markings, or overpainting with black paint, is
not acceptable.

METHOD OF MEASUREMENT

620-4.1 The quantity of airside pavement markings to be paid for shall be the number of square feet of
painting, inclusive of reflective media, performed in accordance with the specifications and accepted by
the engineer. The quantity of landside pavement marking shall be the number of square feet of preformed
markings performed in accordance with the specifications and accepted by the engineer. The quantity of
ADA markings to be paid for shall be each complete item in place, inclusive of thermoplastic access
symbol, thermoplastic aisle markings, access sign, and signpost, performed in accordance with the
specifications and accepted by the engineer.

BASIS OF PAYMENT

620-5.1 Payment shall be made at the respective contract price per square foot for airside pavement
markings (paint) and landside pavement markings (thermoplastic), inclusive of reflective media for both.
Payment shall be made at the respective contract lump sum price for ADA markings. This price shall be
full compensation for furnishing all materials and for all labor, equipment, tools, and incidentals
necessary to complete the item.

Payment will be made under:

P-620-5.1-1 Pavement marking — airside paint (yellow) - per square foot
P-620-5.1-2 Pavement marking — landside thermoplastic (white) - per square foot
P-620-5.1-3 Pavem_ent markl_ng — ADA (thermoplastic, including sign, sign - per each

post, aisle markings, and access symbol)

TESTING REQUIREMENTS

ASTM C 136 Sieve Analysis of Fine and Coarse Aggregates
ASTM C 146 Chemical Analysis of Glass Sand
ASTM C 371 Wire-Cloth Sieve Analysis of Nonplastic Ceramic Powders
ASTM D 92 Test Method for Flash and Fire Points by Cleveland Open Cup
ASTM D 711 No-Pick-Up Time of Traffic Paint
ASTM D 968 Standard Test Methods for Abrasion Resistance of Organic Coatings by

P-620-4
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Falling Abrasive

ASTM D 1213-54 (1975) Test Method for Crushing Resistance of Glass Spheres

ASTM D 1652 Test Method for Epoxy Content of Epoxy Resins

ASTM D 2074 Test Method for Total Primary, Secondary, and Tertiary Amine Values
of Fatty Amines by Alternative Indicator Method

ASTM D 2240 Test Method for Rubber Products-Durometer Hardness

ASTM G 15453 Operating Light and Water-Exposure Apparatus (Fluorescent Light
Apparatus UV-Condensation Type) for Exposure of Nonmetallic
Materials.

Federal Test Method Paint, Varnish, Lacquer and Related Materials; Methods of Inspection,

Standard No. 141D/GEN Sampling and Testing

MATERIAL REQUIREMENTS

ASTM D 476 Specifications for Dry Pigmentary Titanium Dioxide Pigments Products

Code of Federal Regulations 40 CFR Part 60, Appendix A — Definition of Traverse Point Number and
Location

Code of Federal Regulations 29 CFR Part 1910.1200 — Hazard Communications

FED SPEC TT-B-1325D Beads (Glass Spheres) Retroreflective

AASHTO M 247 Glass Beads Used in Traffic Paints

FED SPEC TT-P-1952E Paint, Traffic and Airfield Marking, Waterborne

Commercial Item Description  Paint, Traffic, Solvent Based
(CID) A-A-2886B
FED STD 595 Colors used in Government Procurement

END OF ITEM P-620

P-620-5
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SHEET LIST TABLE SHEET LIST TABLE

Sheet Number Sheet Title Sheet Number Sheet Title
Gl COVER SHEET C10.3 STORM WATER MANAGEMENT PLAN - POSTDEVELOPMENT CONDITIONS
G2 LEGENDS & ABBREVIATIONS Al.1 ELEVATIONS VIEWS AND FLOOR PLAN - T-HANGAR
G3 SITE ACCESS & STAGING PLAN Al1.2 FOUNDATION PLAN - T-HANGAR
G4 EXISTING CONDITIONS A1.3 ELEVATION VIEWS AND FLOOR PLAN - EXECUTIVE HANGAR %
G5 BORING LOCATION Al.4 FOUNDATION PLAN - EXECUTIVE HANGAR E — %
G6 BORING LOG AL 5 HANGAR NOTES = B =
C1.1 DEMOLITION PLAN Al.6 WALL DETAILS AND FINISH SCHEDULE A % -
C1.2 DEMOLITION PLAN A2.1 RESTROOM LAYOUT, ELEVATION VIEW AND NOTES > << E - —
c2.1 GEOMETRIC PLAN XA.1 STA. 10+25-STA. 11+00 = = S % gﬂ
3.1 GRADING PLAN XA.2 STA. 11+25-STA. 12+00 = 5 %ﬂ) E %
C4.1 DRAINAGE & UTILITY PLAN XA.3 STA. 12+25-STA. 13+00 é CERV NS >
5.1 STORMWATER PROFILES XA.4 STA. 13+25-STA. 14+00 &) B | = é L:;J
C5.2 STORMWATER PROFILES XA.5 STA. 14+25-STA. 15+00 = % % LZ_] 8
C5.3 SANITARY AND UTILITY PROFILES XA.6 STA. 15+25-STA. 16+00 > &
C5.4 WATER PROFILES XA.7 STA. 16+25-STA. 17+00 % - Eé
C5.5 DRAINAGE TABLES XB. 1 STA. 0+25-STA. 0+75 oS
6.1 PAVING PLAN XB.2 STA. 1+00-STA. 1+50 © %
C7.1 MARKING PLAN XB.3 STA. 1+75-STA. 2425 &|4
8.1 EROSION & SEDIMENT CONTROL PLAN XB.4 STA. 2+50-STA. 3+00
9.1 DRAINAGE DETAILS XB.5 STA. 3+25-STA. 3+75
€9.2 DRAINAGE DETAILS XB.6 STA. 4+00-STA. 4+50
€9.3 DRAINAGE DETAILS XC.1 STA. 50+75-STA. 52+00
C9.4 UTILITY DETAILS XC.2 STA. 52+25-STA. 53+25
€9.5 PAVEMENT DETAILS XC.3 STA. 54+25-STA. 55+50 e ——
C9.6 FENCE DETAILS XC.4 STA. 55+75-STA. 56+00
9.7 EROSION & SEDIMENT CONTROL DETAILS XD.1 STA. 60+25-STA. 61450 SHEET INDEX
C10.1 STORM WATER MANAGEMENT NARRITIVE XD.2 STA. 61+75-STA. 63+75 Gl
C10.2 STORM WATER MANAGEMENT PLAN - PRE-DEVELOPMENT CONDITIONS

b CAMPBELL AND PARIS ENGINEERS > smr 1 o 55
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7 N ] ‘ i a : “ _ o L ) | STA:16+87 .24 ) _
- - PROPOSED EOP —— < o i - = — > e— ) —— —— — OFF:212.79'L Vi y
\\ \ ~__ L il /, — \\ \ - L BLEV:304.56 Ly - ——
/ \ q T ] - / -7 = \ T — /' i
lg \ —~ B - \/ ’ K | - \\ \\ R — a\/ ™ \1 H i i
/ \ ,/A\_//// Y <) // // ~ \ \ < - [ i i i
,/ \ | 1 —" /\— | / \ \ ’ N | ™
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WETLAND NOTES: GRADING NOTES: TRCEND =
1. CONTRACTOR TO COORDINATE WITH RESIDENT ENGINEER TO ENSURE WETLAND 1. ALL REINFORCED CONCRETE PIPE UNDER PAVEMENT SHALL BE CLASS IV WITH DESCRIPTION
MITIGATION CREDITS HAVE BEEN PAID AND ACCEPTED PRIOR TO BEGINNING ANY BELL AND SPIGOT RUBBER O-RING JOINTS.
EARTH WORK DISTURBING ACTIVITIES IN WETLAND AREAS. CONTRACTOR TO NEW BITUMINOUS POROUS PAVEMENT
iﬁ?@?ﬁﬁ?ﬁ?ﬁéﬁ&ﬁ% }Zggg ?ésglgéllagg IIITIER%,}\ETEIOI‘SJO;I%NSEg%?EG 2. AFTER COMPLETION OF CONSTRUCTION, ALL AREAS DISTURBED BY THE [ ] | NEW BITUMINOUS IMPERVIOUS PAVEMENT TE N
CONTRACTOR SHALL BE SEEDED AND MULCHED IN ACCORDANCE WITH CONTRACT - :
ACTIVITIES. SPECIFICATIONS SECTIONS T-901 AND T-908. g?gEggﬁlﬁD IgngAgggNéURB & GULTER NOT_APPLICABLE
ST T State No.
2. ALL COST ASSOCIATED WITH STORM WATER PERMITS SHALL BE INCIDENTAL TO 3 THE FIRST 18" PERIMETER OUTSIDE OF ALL NEW CONCRETE LINED DITCH SHALL CS-0010-20
CRAPHIC SCALE ITEM P-152 UNCLASSIFIED EXCAVATION. BE SODDED IN ACCORDANCE WITH SPECIFICATION SECTION T-904. NEW VDOT CONCRETE ENDWALL (EW-1) SHEET  INDEX

NEW STABILIZED AREA

1 A S T i . CONTRACTOR WILL BE RESPONSIBLE FOR GRADING AND DRAINING AREAS AND
EE;E;— CONSTRUCTING TEMPORARY DITCHES OR UTILIZING PUMPING SYSTEMS TO ASSURE
( IN FEET )

| ineh — 30t ASSOCTATED WITH THIS WORK WILL BE INCIDENTAL TO ITEM P-152
UNCLASSIFIED EXCAVATION.

C3.1

NEW EDGE OF PAVEMENT

LIMITS OF WORK
NEW FENCE

POSITIVE DRAINAGE IS MAINTAINED THROUGHT THE ENTIRE PROJECT. COSTS sirET 10 OF 55

FEBRUARY 2014

B-58



R —— p— J———— = — — —
_——— — E——
R I [ — ROW
- - == LIMTS OF WORK SOW ROW ROW ROW
e e T _ e —— SoW ROW ROW
e — - e ROW
e — _ - ROW ROW
— I I ROW
_ — — — HANDHOLE-2 o 2OW ROW — E
/ —_— — v v v v [ v v v v £ 2 52 v T v T T — —— O |
- —_— - ¢ W ROW v o : v i E
—_ Rgznl,/SG:Z \Nl/ ROW RO » = e —— T W — ™ m v v /—/ PETER KERR BIGLER
,,»’" - ROW ROH v v v v W v v v E N T ——— 7 - e A= RCP o = - — - — Vv f b HASE
" R . >
/ voovovY Y v v v — vy v v — P A c. No. 047615
CONTRACTOR SHALL ™ o7 1 A o a MO — ’ | £, . 0.2/ 261201 &
CONNECT NEW PIPE TO N [ _@a e e e B TR — A= NS (7 ‘b*éfow,md@‘
/- T > > v
EXISTING MANHOLE \ Qe RO 1o e -~ - e e .
OHE v v v 57 v od v v v v / e /=3 SS-10 /—/ SS-2 SS—CL-1 ) v v
T T ssen vy AN / DRAIN 3 &) sscl6 SS—CL-2 BASIN 4 564 v @ - x
L cona > SS-16 oo — coRp2 S = : - A NS ~ s E E
N SS-17= : — BEND- 1— 4, RP- S S A =7 - N S 5 =
EXITING WATER VALVE CTOR SHALL TAP INTO — a . t N CORP-6 CORP-5 GOSN . — = 8 2 &
TALL 8" TEE - — &_/ DRAIN 2 > AT SS-9 WS—-12 e — & [ f m 3 %
V L gg?ggp OUT Ws-11 WS-19 DOWNSPOUT » 2 2 £ &
M rd B P < - N . B = — ] SS_ll | o - — >_‘
/N — —wss— TEEE WS—':\&, \Wq_m NOTES ). [— VDOT EW-1 2 =484 | | g
- PWR-1 > o /__ﬁ‘/ B H 4 L = 12 - % o [aa] E =3 [I\
A { F S & | S ’ DOWNSPOUT ' l ’ v | | H 2 T B . BsS
v N 2 2 v - i _%_/ v o H % ﬁ : ] = 8
N A NEW TRANSFORMER — . TERMINATES AT : 7 b ﬂ ﬁ ﬂ ﬂ & o F = 5
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WATER LINE “ ﬂ m ——~ ,—— SEE DOWNSPOUT \\ | - q//////////’T__H =4'L =12 i %
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TRAPEZOIDAL DITCH NOTES: SHEET C9.4 FOR DETAIL . 1\ T T “\3. ANY DISRUPTION TO EXITING WATER SERVICE SHALL BE COORDINATED WITH RESIDENT A 2. THE CONTRACTOR SHALL CONTACT MISS UTILITY PRIOR TO BEGINNING ALL UTILITY WORK. R - E =
1. PRIOR TO PLACING CONCRETE DITCHES ON THE NORTHERN SIDE OF THE PROJECT, CONTRACTOR (g5 = (nomg ASSOCTATED WITH THE DEWATERING OF THE POND SHALL BE INCIDENTAL TO ITEM D-701Q  ENGINEER TO MINIMIZE DOWNTIME. A SCHEDULE SHALL BE PROVIDED. 3. ALL DUCTBANK UNDERNEATH PAVEMENT SHALL BE CONCRETE ENCASED. SEE SHEET C9.4 FOR =32 55 2
IS TO CONFIRM INVERT ELEVATIONS FOR EXISTING 4" PLASTIC PIPES (3 TOTAL) AND 30 Al
. POND DEWATERING BACKFILL OPTION. 4. CONTRACTOR TO PROVIDE AND INSTALL PIPE REDUCERS FROM TEES TO MAINTAIN PIPE SIZES DETAIL. A 3 —
CMP AS SHOWN ON THE EXISTING CONDITIONS. THE 4" PLASTIC PIPES ARE TO BE CUT FLUSH SHOMN ON THE PLAN. COSTS ASSOCIATED WITH REDUCERS SHALL BE INCIDENTAL TO THE Do 5
WITH THE SIDE WALL OF THE NEW CONCRETE TRAPEZOIDAL DITCH. THE 30" CMP IS TO SANITARY SEWER NOTES: ASSOCIATED TEE 4. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATION WITH VDOT FOR ANY PERMITS NECESSARY | ) Eé 3
CONNECT INTO INLET 5 DRAINAGE STRUCTURE. CONTRACTOR IS TO CONFIRM INVERT . ALL SANITARY PIPE AND STRUCTURES SHALL CONFORM TO THE WATER AND WASTEWATER RULES, ' FOR CONSTRUCTION. O & ) 3
ELEVATIONS TO ENSURE THE PLASTIC PIPES CAN CONNECT TO THE TRAPEZOIDAL DITCH AND TO REGULATIONS, OPERATIONAL PROCEDURES, DESIGN STANDARDS AND DETAILS FOR CULPEPER 5. CONTRACTOR SHALL INSTALL 3 SHUTOFF GATE VALVES AT EACH TEE LOCATION. THE GATE | e >
ENSURE INLET 5 ACCOUNTS FOR THE INVERT ELEVATIONS FOR THE NEW RCP AND EXISTING CMP.)  COUNTY WATER AND SEWER AUTHORITY. VALVE SHALL MAINTAIN THE DIAMETER OF THE PIPE AT WHICH IT IS LOCATED. P ENTERING EXISTING HANDHOLE. AT STATION 11485, DEPENDING ON ELEVATION OF BXISTING 5 e Z = 3
ALL COSTS ASSOCIATED WITH THE TIE IN OF THE EXISTING 4" PLASTIC PIPES SHALL BE . CONNECTION TO THE EXISTING MANHOLE SHALL BE COMPLETED IN ACCORDANCE WITH THE 6. COSTS ASSOCIATED WITH MATERIALS, CLEANING, TESTING, AIR RELEASES, AND BLOWOFFS UNDERGROUND POWER LINE, CONTRACTOR MAY BE REQUIRED TO INSTALL ADDITIONAL DUCTBANK D E <
INCIDENTAL TO ITEM P-610 TRAPEZOIDAL CONCRETE DITCH CULPEPER COUNTY WATER AND SEWER AUTHORITY STANDARDS. SHALL BE INCIDENTAL TO ITEM W-110 6" DIP WATER LINE. < IN ORDER TO LOWER EXISTING POWER LINE ELEVATION BETWEEN DISTRIBUTION LINE AND % - gcd -
+
ALL COSTS ASSOCIATED WITH THE TIE IN OF THE EXISTING 30" CMP SHALL BE INCIDENTAL 8. CONTRACTOR IS RESPONSIBLE FOR ANY COORDINATION OR PERMITS REQUIRED FOR THE NEW  \7. ALL TEES AND BENDS SHALL BE RESTRAINED WITH APPROVED JOINT RESTRAINTS LISTED IN < EUngT}I)g?CIEWF“ ODEOBEJC% A§§AT(1382RI%N/§% oquF Rggg‘{éggDTgU}c\giNNngﬁhpggAEygoggg %R}Eg S0 | B é
TO ITEM D-751 DI-1 DROP INLET. SANITARY LINE. ANY COSTS FOR THIS WORK AND COORDINATION IS INCIDENTAL TO THE 6" THE SPECIFICATIONS. SEE SHEET C5.4 FOR JOINT RESTRAINT TABLE. ALL COSTS ASSOCIATED RELOCATION OF EXISTING LINE SHALL BE INCIDENTAL TO ITEM L-110 MISCELLANEOUS o % =)
4. SEE SHEET C9.1 FOR CONCRETE TRAPEZOIDAL DITCH DETAILS. SDR=35 PAY [1EM. WITH JOINT RESIRAINTS SHALL BE INCIDENTAL TO THE ASSOCIATED TEE. /  ELECTRICAL COORDINATION. T
SEE SHEET C9.4 FOR CONCRETE V DITCH DETAILS. ALL COSTS ASSOCIATED WITH CONNECTIONS TO EXITING MANHOLES, CONSTRUCTION OF 8. (CONTRACTOR SHALL INSTALL NEW 3/4" COPPER WATER PIPE UP TO THE FINAL GRADE OF THE )¢ myp CONTRACTOR SHALL FIELD VERIFY AND COORDINATE EXACT LOCATION OF NEW TRANSFORMER -
CLEAN-OUTS, MECHANICAL PLUGS, COORDINATION AND/OR PERMITS, AND ANY OTHER SANITARY NEW FOUNDATION SLAB AND CAP' FOR FUTURE USE. % AND NEW HANDHOLE WITH DOMINION POWER AND RESIDENT ENGINEER PRIOR TO DUCTBANK
COSTS ASSOCIATED WITH CONCRETE DITCH CONNECTION TO EXISTING BUILDING (6" DEPTH) EWER MATERIAL NOT LISTED IN THE SCHEDULE OF UNIT PRICES SHALL BE INCIDENTAL TO
) 9. ALL COSTS ASSOCIATED WITH INSTALLATION OF THE WATER LINE AND HYDRANTS NOT LISTED ¢ INSTALLATION .
SHALL BE INCIDENTAL TO ITEM P-610 TRAPEZOIDAL CONCRETE DITCH. ASSOCIATED PIRE WITH UNIT PRICES SHALL BE INCIDENTAL TO ITEM W-110 6" DIP WATER LINE ‘
, ' THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING NEW HANDHOLES SHOWN ON PLAN.
DRAINAGE STRUCTURE NOTES: - CONTRACTOR SHALL DEMOLISH, REMOVE AND BACKKILL, PER THE SPECIFICATIONS, THE TILITY TOTES:

1. ALL INLINE DRAINS AND DRAINAGE BASINS SHALL HAVE 12" DUCTILE IRON SOLID COVERS EXISTING CAF HOLDING TANK AND ALL ASSOCIATED ITEMS. THIS INCLUDES, BUT IS NOT CONTRACTOR IS RESPONSIBLE FOR ANY COORDINATION WITH DOMINION POWER COMPANY AND

. LIMITED TO THE INJECTOR PUMP AND ASSOCIATED PIPE. CONTRACTOR SHALL CONNECT THE . THE LOCATION OF UNDERGROUND UTILITIES AS INDICATED ON THESE PLANS HAS BEEN CULPEPER COUNTY FOR INSTALLATION OF THE PROPOSED ELECTRICAL DUCTBANK AND AIP No.
DOWNSPOUT NOTES: EXISTING CAF SANITARY LINE FROM DIRECTLY OUTSIDE THE BUILDING INTO THE PROPOSED 6" §  OBTAINED FROM EXISTING RECORDS. NEITHER THE OWNER NOR THE ENGINEER ASSUMES ANY ASSOCIATED ITEMS. THE UNDERGROUND ELECTRICAL ITEMS MUST BE IN PLACE PRIOR TO NOT APPLICABLE

1. CONTRACTOR SHALL SUBMIT SHOP DRAWING TO RESIDENT ENGINEER FOR APPROVAL FOR SDR-35 LINE WITH A NEW 4" SDR-35 LINE AT THE LOCATION SHOWN ON THE PLANS. RESPONSIBILITY WITH RESPECT TO THE ACCURACY, CO<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>