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SECTION 208
TRENCH EXCAVATION AND BACKFILL
DESCRIPTION
208.01.01 GENERAL
A.

This work shall consist of the excavation and backfill of trenches for the accommodation of
substructures including, but not limited to electrical conduits, telephone conduits,
television cable, traffic signal conduits, gas lines, sewer lines, water lines, and storm
drains except where governed by utility agency specifications. These other agencies are
responsible for the trench to the top of subgrade (bottom of the pavement section).

B.

When the terms "Backfill" or "Trench Backfill" are used herein, they shall be construed to
mean one or more of the types of backfill specified below under "Materials."

C.

The designing engineer shall comply with the intent of the pipe material as defined as
either rigid or flexible in conformance with the AASHTO LRFD Bridge Design and
Construction Specifications and this Section. Special attention shall be given to the
sidewall material properties as this section assumes a minimum AASHTO A1 or A3
material. Other sidewall material type shall be given special consideration for minimum
trench widths, the use of Controlled Low Strength Materials (CLSM), or other critical
processes that would affect the pipe ability to withstand the load and shall also be noted
on the plans and specifications for the project.

D.

The type of pipe and applicable installation requirement (trench and embankment) to be
used as demonstrated by the design and approved by the Agency Engineer shall be
clearly noted on the drawings and specifications along with installation procedures that
may differ from this section.

E.

Quality control field inspection and testing requirements including frequency shall be in
accordance with Contracting Agency requirements.

208.01.02 DEFINITIONS
A.

Foundation: Over-excavation and backfill of the foundation is required only when the
native trench bottom does not provide a firm-working platform for placement of the pipe
bedding material.

B.

Bedding: In addition to bringing the trench bottom to required grade, the bedding levels
out any irregularities and ensures uniform support along the length of the pipe.

C.

Haunch Zone: The backfill under the lower half of the pipe (haunches) distributes the
superimposed loadings.

D.

Initial Zone: The backfill from the springline to the top of the pipe zone provides the
primary support against lateral pipe deformation for flexible pipe.

E.

Final Zone: Backfill above the pipe zone to the top of subgrade.
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MATERIALS
208.02.01 GENERAL
A.

The material placement in the pipe zone area shall first comply with Table 1, when
applicable.
Table 1 - Pipe Zone Maximum Particle Size for Backfill
Nominal Pipe Size (inches)
2 to 4
6 to 8
10 to 16
18 and larger

B.

Maximum Particle Size (inches)
1/2
3/4
1
1-1/2

One of two methods of compaction of the trench pipe zone shall be used and shall be
specified in the Construction Documents and approved by the Engineer prior to
construction:
1.

Method A: The use of CLSM as defined in this section.
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Method B: The use of aggregate materials as described in this section as
associated with either Rigid or Flexible designed pipe shall be as specified in this
subsection below.

Prior to construction, the materials and method type shall be submitted and approved by
the Engineer.

208.02.02 SELECTED BACKFILL
A.

This material shall be similar to that removed from the trench excavation or may be
imported material as specified in Subsection 207.02.01, "Selected Backfill," or as
otherwise shown on the Drawings.

208.02.03 GRANULAR BACKFILL
A.

Granular backfill shall be as specified in Subsection 207.02.02, "Granular Backfill."

208.02.04 SAND BACKFILL (DRY UTILITIES ONLY)
A.

Sand backfill shall consist of natural sand or a mixture of sand with gravel or stone. In
addition thereto, the material shall conform to the following gradation requirements:
Table 2 - Sand Backfill Gradation
Sieve Sizes
3/8 inch
No. 4
No. 200

B.

Percentage of Weight Passing
100
80-100
5-20

The plasticity index of the material shall be as specified in Subsection 704.03.01, "Plastic
Limits." The soluble sulfate content shall not exceed 0.3 percent by dry weight of soil.

208.02.05 TYPE II AGGREGATE BASE BACKFILL
A.

Type II aggregate base backfill shall be as specified in Subsection 704.03.04, "Type II
Aggregate Base." The total available water soluble sulfate content shall not exceed
0.3 percent by dry weight of soil.

208.02.06 DRAIN BACKFILL
A.

Drain backfill shall be as specified in Subsection 704.03.02, "Drain Backfill." The type
shall be as shown on the plans or approved by the Engineer.

208.02.07 CONTROLLED LOW STRENGTH MATERIAL (CLSM)
A.

Backfill shall be as specified in Subsection 704.03.07, "Controlled Low Strength Material."

208.02.08 CRUSHED ROCK
A.

The materials properties shall conform to Subsection 704.03.06, "Crushed Rock."

208.02.09 TYPE III AGGREGATE
A.

Aggregate properties and gradation shall conform to Type III as specified in
Subsection 704.03.05, "Type III Aggregate," or as approved by the Engineer.
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CONSTRUCTION

208.03.01 TRENCH EXCAVATION, GENERAL
A.

Excavation including the manner of supporting excavation and provisions for access to
trenches, shall comply with the current regulations as determined by NOSHA. Excavation
shall include, without classifications, the removal of all materials of whatever nature
encountered, including all obstructions of any nature that would interfere with the proper
execution and completion of the work. The removal of said materials shall conform to the
lines and grade shown. Excavation for pipe, wire, or conduits shall be by open trench
unless otherwise specified or shown on the plans. However, should the Contractor elect to
tunnel or jack any portion not so specified, he shall first submit a design by a Nevada
Professional Engineer to and obtain an approval from the Engineer. The Contractor shall
furnish, place, and maintain all supports and shoring that may be required for the sides of
the excavation, and all pumping, ditching, or other approved measures for the removal or
exclusion of water, including storm water and wastewater reaching the site of the work from
any source so as to prevent damage to the work or adjoining property. The Contractor shall
be responsible for any damage to persons or property due to interruption or diversion of
storm or wastewater because of his operations. If due to delays in delivery of materials or
for other reasons, and the Contractor is not expected to fully complete the work within any
excavated area in a reasonable length of time as determined by the Engineer, the Engineer
may require the Contractor to backfill the excavation and re-excavate when the work can be
completed expeditiously, with no additional payment therefor.

B.

Except as otherwise shown or provided herein, excavation shall be open cut trenches with
vertical sides up to the top of the pipe zone.

208.03.02 MINIMUM TRENCH WIDTH
A.

Excavation of pipe trench for flexible and rigid pipe is as required in Table 3 and this width
is only applicable for trenches that have trench sidewall of native material"" which meets
the classification class A1 or A3 installation as defined in AASHTO M145 table. In all
cases, the trench width shall be wide enough to allow for the compaction equipment.
Table 3 - Minimum Trench Widths

Flexible Pipe

Minimum shall be not less than 1.5 times the pipe outside diameter plus 12 inches

Rigid Pipe

Minimum shall be not less than the outside diameter plus the outside diameter times 0.33

B.

For pipe backfill using CLSM, the minimum trench width may be reduced to the pipe
diameter plus 12 inches and enough room needed to allow for the proper placement of the
CLSM using tools to "spade" the material under the pipe haunches. This condition applies
only for trench sidewalls meeting the minimum AASHTO material class A1 or A3.

C.

If the sidewall trench soil is classified other than AASHTO Class A1 or A3, a recommendation
by a Nevada Professional Engineer shall be submitted and approved by the Engineer
prior to construction. However, minimum trench width shall not be less than the minimum
stated in this section.

208.03.03 MAXIMUM TRENCH WIDTH
A.

The maximum width of the trench shall be determined by the Contractor based on the
method and means for the installation. However, trench width shall not exceed the width
of a ride-along compactor plus 2 feet when working along side the pipe or culvert. If for
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any reason this maximum trench width is exceeded, a higher strength of pipe may be
required as determined by the Engineer with no additional cost to the Contracting Agency.
B.

Except when otherwise specified or ordered by the Engineer, the bottom of the trench
shall be excavated uniformly to the grade or depth indicated on the drawings. The
maximum amount of open trench permitted in any one location shall be 500 feet, or the
length necessary to accommodate the amount of pipe installed in a single day, whichever
is greater, unless otherwise approved by the Engineer. Trench shall be considered open
until backfilled to the top of subgrade. Trenches crossing streets shall be completely
backfilled immediately after pipe, wire, or conduit installation.

C.

Substantial bridging, properly anchored, capable of carrying the design loading, in addition
to adequate trench bracing, shall be used to bridge across trenches at street crossings
where trench backfill and temporary patches have not been completed during regular
working hours. Safe and convenient passage for pedestrians and access to all properties
shall be provided.

208.03.04 TRENCH OVER-EXCAVATION
A.

Wherever the excavation is made below the grade shown on the drawings, or below the
grade ordered by the Engineer, it shall be refilled to the required grade with suitable
backfill and bedding material ""at no additional cost to the Contracting Agency.

B.

Trench over-excavation below the specified level of bedding material, and additional
backfill material, ordered by the Engineer where unsuitable materials are encountered,
shall be paid by the appropriate contract item.

C.

Trench over-excavation and backfill to control groundwater shall be at the option and
expense of the Contractor; however, the backfill material shall comply with this
specification and the approved design of the pipe.

208.03.05 DISPOSAL OF UNSUITABLE AND EXCESS EXCAVATED MATERIALS
A.

Excess material and excavated material unsuitable for backfill shall be removed from the
site of the work by the end of each working day unless otherwise approved by the
Engineer and disposed of by the Contractor as specified in Subsection 107.14, "Disposal
of Material Outside Project Right-of-Way."

208.03.06 CHANGES IN ALIGNMENT OR GRADE
A.

In the event that changes in elevation of the trench of less than 6 inches are ordered by
the Engineer, no changes in the contract amount will be allowed. When such changes in
elevation are more than 6 inches or changes in alignment are made that change the
character of the work required, the work shall be performed as specified in
Subsection 104.02, "Increased or Decreased Quantities and Change in Character of
Work."

208.03.07 PORTABLE TRENCH SHIELD
A.

Portable trench shields or boxes that provide a moveable safe working area for installing
pipe may be used for the installation of pipe. After placing the pipe in the trench, backfill
material shall be placed in lifts and the shield shall be lifted to allow for the backfill material
to be placed for each lift, trench wall to trench wall.

208-5

208

TRENCH EXCAVATION AND BACKFILL

208.03.08 MINIMUM PIPE SPACING
A.

If the pipe space between parallel pipes in a single trench is not conducive to mechanical
backfill, then CLSM shall be used.

208.03.09 TRENCH BACKFILL
A.

The backfilling of the trench differs in each zone due to the complexity of providing a
secure support for the pipe as well as ensuring that all voids are filled to prevent nuisance
water flow under the pipe. The zones are foundation, bedding, haunch, initial, and final as
illustrated in Figure 1.

208.03.10 USE OF CLSM
A.

CLSM may be placed in all installations. However, for flexible pipe, in the pipe zone
region, either full CLSM or full aggregate backfill is required. There can not be applied a
mixing of CLSM and aggregate fill layers due to the different stresses that can occur on
the pipe at the interface of both types of products.

B.

CLSM shall be placed directly into the space to be filled. The placement of CLSM shall
include "spading" under the pipe haunches and into the corrugations or other difficult
areas around a structure. Care shall be taken to prevent flotation or misalignment of the
pipe by means of straps, soil anchors or other designed and approved means of restraint
as per the manufacturer’s recommendation. Material may be placed in stages equally on
both sides of the pipe to prevent movement or flotation of pipe.

C.

If Bonded Aggregate Fill (BAF) is to be used, it shall be as specified in Subsection 704.03.07,
"Controlled Low Strength Material (CLSM)."

208.03.11 FOUNDATION
A.

Trench foundation shall be stable prior to placing bedding material. If the Engineer
determines that unsuitable materials exist at the trench foundation, the Contractor shall
remove and replace the material as directed by the Engineer and as specified in
Subsection 208.03.04, "Trench Over-Excavation."

208.03.12 PIPE BEDDING
A.

Dry Utilities: Dry utilities shall be defined as facilities for fiber optics, electrical,
telephone, television cable, traffic signals, and natural gas lines. Pipe bedding for dry
utilities only may consist of sand in compliance with applicable utility agency's
specifications. In all cases, when sand is used as a bedding material, the sand shall be
moisture conditioned and mechanically compacted.

B.

Wet Utilities: Wet utilities shall be defined as facilities for sewer lines, water lines, and
storm drains. Except as otherwise provided herein, or in the Special Provisions, or as
otherwise shown on the plans, the trench shall be excavated to a depth of at least
4 inches to 6 inches below the bottom of the pipe barrel and to a depth that will be
sufficient to provide at least 2 inches of clearance under the pipe bell (where applicable).

C.

Uniform and stable bedding shall be provided for the pipe and any protruding features of
its joints and/or fittings with the exception that the middle of the bedding equal to 1/3 the
pipe outside diameter shall be loosely placed (see Figure 1). The compaction shall be:
1.

Compaction density minimum = 90 percent of the maximum density as determined
by test method AASHTO T180 with exception of the middle uncompacted area.
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D.

The material for use as bedding shall be Type II/III Aggregate Base or CLSM complying
with this section. Crushed Rock may be used to stabilize the trench foundation and shall
be specifically approved by the governing agency.

E.

Bedding shall be backfilled to the required grade of the bottom of the pipe. When
Crushed Rock is used for foundation stabilization, the Contractor shall follow the same
procedures described below in Subsection 208.03.16, "Drain Backfill."

F.

All pipes shall be placed directly on the bedding material unless otherwise required or
approved by the Engineer. If groundwater is present or anticipated to be present, the
need for a filter material as specified in Subsection 207.03.01, "General," shall be
reviewed and approval may be required by the Engineer.

208.03.13 HAUNCH ZONE BACKFILL
A.

Dry Utilities: After pipe or conduit is laid, the haunch areas shall be backfilled with sand
in compliance with applicable utility agency's specifications. In all cases, when sand is
used as a backfill material, the sand shall be moisture conditioned and mechanically
compacted.

B.

Wet Utilities: After the pipe or conduit is laid, the haunch areas shall be backfilled with
Type II, Type III, Aggregate Base Backfill, or CLSM. Crushed Rock or drain backfill may
be used for the haunch zone only if material use has been specifically approved by the
governing agency. If crushed rock or drain backfill is used, comply with Subsection 208.03.16,
"Drain Backfill."

C.

Compaction of the haunching material can best be accomplished by hand with tampers or
suitable power compactors for maximum compacted lift thickness of 6 inches. The
Contractor shall take care to not disturb the pipe from its line and grade and shall compact
to:
1.

D.

Compaction minimum = 90 percent of the maximum density as determined by test
method AASHTO T180.

While compacting the embedment near the pipe with impact-type tampers, caution shall
be taken to not allow direct contact of the equipment with the pipe.

208.03.14 INITIAL ZONE BACKFILL
A.

Dry Utilities: Initial zone backfill for dry utilities may consist of sand in compliance with
applicable utility agency's specifications. In all cases, when sand is used as a backfill
material, the sand shall be moisture conditioned and mechanically compacted.

B.

Wet Utilities: After the pipe or conduit is laid, the initial backfill areas shall use Type II,
Type III, Aggregate Base, or CLSM. Avoid usage of impact tampers directly above the
pipe until the full loose layer backfill depth above the pipe is obtained. Crushed Rock or
drain backfill may be used for the initial zone only if material use has been specifically
approved by the governing agency. If crushed rock or drain backfill is used, comply with
Subsection 208.03.16, "Drain Backfill." The depth of initial backfill above the pipe shall
comply with Table 4:
Table 4 - Initial Zone Material Depths
Pipe or Conduit
2-inch or less diameter
Greater than 2-inch diameter

Initial Zone
6 inches above the top of pipe
12 inches above top of the pipe
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208.03.15 FINAL ZONE BACKFILL
A.

The remaining backfill shall consist of one of the following types as determined by the
Engineer.

B.

Granular, Selected, or CLSM Backfill. Backfill material from the initial backfill zone to a
plane, which is below the bottom of the pavement section, shall be "Granular Backfill,"
"Selected Backfill," or CLSM.
1.

2.
C.

The material shall be compacted to:
a.

Compaction minimum = 90 percent of the maximum density as determined by
test method AASHTO T180.

b.

If "Selected Backfill" is used in trenches 2 feet or less in width, no stones or
lumps greater than 3 inches will be permitted.

CLSM: When used, CLSM backfill shall be placed from the top of the initial backfill
zone to the bottom of the bituminous pavement (top of aggregate base).

CLSM Cap: Unless otherwise specified by the Contracting Agency, a CLSM Cap shall be
required in the upper portion of the Final Zone for all non-residential roadways with a
minimum thickness of 12 inches for all minor collectors and 24 inches for all major
collectors and arterials.

208.03.16 DRAIN BACKFILL
A.

In the event that Drain Backfill is used to control groundwater, the Contractor shall, at no
additional cost to the Contracting Agency, construct dams conforming to the requirements
of Section 501, "Portland Cement Concrete," Class II CLSM, or compacted Type II
Aggregate Base. Construct the dams within the drain rock bedding material at each
manhole or at intervals of 600 feet, whichever is less. Dams shall extend the width of the
trench, a minimum of 18 inches in length, for the height of the drain backfill, and where
Type II is used, the compaction shall be:
1.

Compaction minimum = 95 percent of the maximum density as determined by test
method AASHTO T180.

B.

The Contractor shall install nonwoven geotextile filter fabric between the bedding and
backfill material in such a manner to prevent migration of the backfill material into the
bedding whenever Drain Rock or Crushed Rock is used as bedding.

C.

Geotextile filter fabric shall conform to the requirements specified in AASHTO M288,
"Subsurface Drainage Geotextile."

208.03.17 COMPACTION
A.

Compaction shall be performed by mechanical means. Mechanically compacted backfill
shall be placed in layers of thickness compatible with the characteristics of the backfill and
the type of equipment being used and shall have a maximum lift thickness as indicated in
Table 5 - Compaction Lift Thickness. The lifts shall be placed on both sides of the pipe at
the same time to reduce pipe movement.
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Table 5 - Compaction Lift Thickness
Location
Bedding, Haunch, and Initial Zones
Final Zone Backfill

Maximum Compacted
Lift Thickness
(inches)
6
12

Maximum Loose Lift
Thickness
(inches)
8
16

B.

Each layer shall be evenly spread, moistened, and tamped or rolled until the specified
relative compaction has been attained.

C.

Compaction minimum = 90 percent of the maximum density as determined by test method
AASHTO T180.

208.03.18 TRANSITION INSTALLATIONS
A.

When differential conditions of pipe support might occur, such as in transitions from
manholes to trench, a transition support region shall be provided to ensure uniform pipe
support and preclude the development of shear, or other concentrated loading on the
pipe.

208.03.19 MINIMUM DEPTH OF COVER
A.

The minimum cover shall be as stated on the plans and/or contract Special Provisions.
For flexible pipe, the minimum cover for compaction process using wheel or hydro
hammer loads is 24 inches. Equipment used for the initial zone shall allow compaction to
the lift requirements of this specification without damage to the pipe.

208.03.20 TESTING
A.

Where tests reveal non-compliance with the requirements of the Contract, the Contractor
shall bear the costs of subsequent rework and retesting until the required specification
compliance is obtained to the satisfaction of the Engineer.

208.03.21 CUTTING AND RESTORING STREET SURFACING
A.

Prior to beginning work within any public right-of-way, or cutting any street surfacing
therein, an encroachment permit and barricade plan approval shall be obtained from the
governmental entity or agency having jurisdiction over that right-of-way.

B.

Permit fees and construction restrictions shall be in accordance with the rules, regulations,
and ordinances of the entity or agency having jurisdiction.

C.

While undergoing improvements, all streets upon or within which any work is being done
shall be kept open to all traffic by the Contractor, as specified in Subsection 104.04,
"Maintenance of Traffic," unless otherwise approved by the Engineer, or as provided in
the Special Provisions.

D.

Prior to beginning the work, barricading and traffic control devices conforming to the latest
editions of the Traffic Control Plans for Highway Work Zones for the Clark County Area
and the Manual on Uniform Traffic Control Devices shall be in place, and shall be in
compliance with the governmental agency approved traffic control and barricade plan.

E.

Pavement in the area of the trench excavation may be wheel cut or spade cut.

F.

Temporary Steel Plate Bridging: When approved by the Engineer or Contracting Agency,
the Contractor may use steel plates to bridge excavated trenches in areas where the
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roadway surface is to be opened to traffic. Steel plates shall extend at least 12 inches
beyond the edges of the trench. Trenches shall be adequately reinforced to support the
bridging and traffic loads. Trench plate thickness shall be at least 3/4 inches for a 1 foot
wide trench and shall increase 1/8 inch for every foot of trench width up to a thickness of
1-1/4 inch for a 5 foot wide trench. Steel plates for trench widths greater than 5 feet shall
require a special structural design. Trench plates shall be coated with an Antiskid type
surface meeting current Caltrans standards of a nominal Coefficient of friction of 0.35 in
accordance with California test method 342 (Appendix H). Trench plates shall not be
overlapped or stacked on top of another plate. At no time shall the length of any
configuration of steel plates exceed three hundred feet or be left in place for longer than
14 days without prior written approval from the Engineer. The Contractor shall ensure that
anchoring, strength and side supports are adequate to prevent collapse or movement of
the plates. The placement and installation method for temporary steel plate bridging shall
be as follows:
1.

Method 1: Roadways with posted speeds of 45 mph and greater, or when
required by the Engineer – The pavement shall be cold-planed to a depth equal to
the thickness of the plate and to a width and length equal to the dimensions of the
plate(s). Any voids shall be filled with cold mix and compacted to ensure that the
roadway has a smooth drivable surface and the plate is flush with the top of the
roadway surface (recessed into the asphalt.) The Contractor shall ensure that the
approach and ending plates are securely attached to the roadway by a minimum of
2 dowels pre-drilled into the corners of the plate and drilled 2 inches into the
pavement, subsequent plates shall be butted to each other. Steel Plate Ahead (W824) signs shall be used and shall be placed in accordance with the MUTCD and all
municipal codes.

2.

Method 2: Roadways with posted speeds less than 45 mph – Approach and
ending plates shall be attached to the roadway by a minimum of 2 dowels pre-drilled
into the corners of the plate and drilled 2 inches into the pavement. Subsequent
plates shall be butted to each other. Fine graded asphalt concrete shall be
compacted to form ramps with a maximum slope of 8.5% and a minimum 18 inch
taper to cover all edges of the steel plates. Steel Plate Ahead (W8-24) signs shall
be used and shall be placed in accordance with the MUTCD and all municipal
codes. When steel plates are removed, the dowel holes in the pavement shall be
backfilled with either graded fines of asphalt concrete mix, concrete slurry, or an
equivalent slurry approved by the Engineer.

G.

Whenever permanent pavement patches are not constructed immediately following trench
backfilling operations, temporary pavement patches consisting of a minimum of 2 inches
of hot or cold plantmix or plates shall be utilized to provide the required number of paved
travel lanes. Bump Ahead (W8-1) signs shall be used and shall be placed in accordance
with the MUTCD and all municipal codes. Temporary pavement patches may be left in
place for a maximum of 30 working days following completion of backfilling operations
unless otherwise approved by the Engineer.

H.

The following surface tolerance for temporary patches shall be observed. When a 12-foot
straight edge is laid across the temporary patch parallel to the centerline of the street and
in a direction transverse to the centerline, a rut, hump, or depression of more than 1/2 inch
shall not be evident. Deteriorated temporary patches exhibiting ruts, humps, or
depressions shall be repaired or replaced immediately upon notification of the Engineer.
If the existing street exceeds the above tolerances, then the temporary patch shall be
equal to or better than the condition of the surrounding pavements.
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I.

Unless otherwise specified and approved, prior to placing the permanent patch, the
existing pavement shall be saw cut to a neat line and to a minimum width as shown on the
Standard Drawings for Pavement Restoration.

J.

Existing aggregate base, shall be scarified and recompacted to meet the requirements of
Section 302, "Aggregate Base Courses." Compaction by rolling with vehicle tires will not
be permitted. Aggregate base courses that were constructed with geosynthetics shall be
repaired in conformance with the manufacturer’s recommendations.

K.

Existing asphalt concrete shall be replaced with the same depth on major streets (greater
than 60 feet of planned right-of-way) except that the minimum depth shall be 4) inches
and shall be placed in multiple lifts of equal thickness. Existing asphalt concrete shall be
replaced with the same depth in local streets (60 feet or less of planned right-of-way)
except that the minimum depth shall be 3 inches; for existing depth of 4 inches or more,
pavement shall be replaced in multiple lifts of equal thickness within the parameters
established in Section 401, "Plantmix Bituminous Pavements - General." The pavement
material shall be similar to the original. If not known, request from the Engineer the current
mix type used on Contracting Agency Capital Improvement Projects (CIP).

L.

Completion of the permanent patch in areas where an open graded surface course exists,
which is less than 10 years in age, shall include placement of a surface course to match
the existing surface texture and material mix design, including original bituminous cement
type.

M.

In areas where lime treated sub-base, cement modified sub-base, soil cement, or similar
materials have been used, the Contractor may substitute a lean concrete mix or asphalt
concrete equivalent, subject to approval of the Engineer.

N.

Upon completion of the permanent patch, including the surface treatment, the surface
shall be thoroughly compacted, smooth, and free from ruts, humps, depressions, or
irregularities. The Contractor shall inspect with a straightedge 12 feet long that is laid
across the permanent patch parallel to the centerline of the street and in a direction
transverse to the centerline. The surface shall not vary more than 1/4 inch from the lower
edge of the straightedge. Patches exhibiting deviations greater than 1/4) inch shall be
replaced or use mechanical grinding prior to acceptance of the patch. If the existing street
exceeds the above tolerances, then the patch shall be equal to or better than the condition
of the surrounding pavement. The Contractor shall submit a report of the tolerance testing
to the Engineer for approval prior to the acceptance of the patch.

O.

Any concrete improvements disturbed or damaged during construction shall be replaced
prior to placement of the permanent pavement patch.

P.

All traffic control devices removed or disturbed during construction shall be replaced upon
completion of the permanent patch including but not limited to delineation, paint,
thermoplastic pavement markings, and traffic signal detector loops. Temporary lane lines
and other markings used during construction shall be permanently removed, to the
satisfaction of the Engineer, prior to placing the new traffic stripes or markings.
METHOD OF MEASUREMENT

208.04.01 MEASUREMENT
A.

Unless otherwise provided in the Special Provisions, trench excavation and backfill will not
be measured for payment.
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The quantity of Permanent Patch to be measured for payment will be the number of
square yards complete, in place, and conforming to all requirements herein.
BASIS OF PAYMENT

208.05.01 PAYMENT
A.

Unless otherwise provided in the Special Provisions, no payment will be made for trench
excavation or backfill as such; the cost thereof under normal circumstances being
considered as included in the price bid for the construction or installation of the items to
which such excavation or backfill is incidental or appurtenant.

B.

No payment will be made for temporary cold plantmix patching as such; the cost thereof is
considered as included in the price bid for the construction or installation of the items to
which such patching is incidental or appurtenant.

C.

The contract unit price paid for Permanent Patch as measured in Subsection 208.04.01,
"Measurement," shall be full compensation for saw cutting, removal of asphalt, Type II
aggregate base, prime coat, tack coat, and seal coat if required, asphaltic pavement
(excluding open-grade or gap-grade UTACS), pavement markings, compaction, and for all
labor, tools, equipment and incidentals necessary to complete the work as specified
herein, as shown on the plans, and as directed by the Engineer. Compensation for
trenching, backfilling, and compaction of pipe zone and other items of work, which are
considered as part of underground piping or conduit work, shall be included with the
contract bid item for such piping or conduit work.

D.

Payment for such excavation or backfill will be made only when the Special Provisions
provide.

E.

All payments will be made in accordance with Subsection 109.02, "Scope of Payment."

F.

Payment will be made under:
PAY ITEM

PAY UNIT

Permanent Patch .................................................................................................Square Yard
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SECTION 215
KEYHOLE POTHOLE EXCAVATION AND BACKFILL
DESCRIPTION
215.01.01 GENERAL
A.

This specification covers the requirements for keyhole coring, vacuum excavation,
backfilling, and reinstatement of the keyhole core in asphalt or concrete pavements to
allow for underground utility repairs and underground exploratory potholing.

B.

Quality control field inspection and testing requirements including frequency shall be in
accordance with Contracting Agency requirements.

215.01.02 DEFINITIONS
A.

Keyhole coring: The operation of coring a circular hole through the roadway pavement
using diamond core drilling equipment.
MATERIALS

215.02.01 GENERAL
A.

The material and placement requirements in the pipe zone and final backfill area shall be
in accordance with Section 208, “Trench Excavation and Backfill.”

B.

Pavement keyhole cores removed shall either be removed from the work site or stored in
a safe and secure on-site location. The cores shall be made readily available for restoring
the pavement after backfilling is complete and approved.

C.

Bonding Agent: The bonding agent shall be a single component cementitious, rapid
hardening, high strength, waterproof bonding agent conforming to the physical properties
shown in Table 1.
1.

The bonding material shall be impervious to water penetration at the joint after
application.

2.

The bonding material shall securely bond the undamaged keyhole core to the
pavement and shall completely fill the annular space at the joint.

3.

The bonding material shall, within 30 minutes at an ambient temperature of 70
degrees Fahrenheit, allow the core to support an equivalent traffic load condition of
at least three (3) times the AASHTO H-25 standard.

4.

The bonding material shall be Utilibond, manufactured by Utilicor Technologies, Inc.,
or an Engineer approved equal.
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Table 1
Bonding Material Properties
Property

ASTM Test Method

Requirements

C882

200 min.

C109

1500 min.

Bond Strength (Slant Shear), psi (70
degrees F., 30 minute cure)
Compressive Strength, psi
(70 degrees F., 60 minute cure)

CONSTRUCTION
215.03.01 POTHOLE EXCAVATION, GENERAL
A.

The vertical alignment of the keyhole coring shall be perpendicular to the horizon, and the
cutting shall extend to the full depth of the existing pavement section.

B.

Unless otherwise approved by the Engineer, keyhole cores shall not be greater than 24inches in diameter. Adjacent cores shall not be closer than 3 feet from each other (edge
to edge), shall not contain a joint or any pavement cracks greater than 1/8-inch wide, and
shall not be performed in pavements where the section is less than 4-inches thick.

C.

Coring shall be performed with a keyhole coring saw.

D.

The Contractor shall place a temporary mark on the keyhole core prior to cutting to insure
that the removed section is replaced in the same orientation as originally found in the
pavement.

E.

Soils within potholes shall be removed by air/vacuum extraction methods to expose
utilities. The zone of soil removal shall remain essentially within a vertical plane extending
below the edges of the removed pavement.

F.

The Contractor shall remove all materials excavated from the site.

215.03.02 POTHOLE BACKFILL AND COMPACTION
A.

The backfilling of each zone shall be completed in accordance with Section 208, “Trench
Excavation and Backfill.” Unless otherwise approved by the Engineer, the backfill material
shall be placed in maximum 10-inch loose lifts.

B.

Backfill compaction quality shall be determined by use of a compression wave amplitude
monitoring device manufactured specifically for the purpose of measuring soil compaction.
This device shall measure the compression wave amplitude as compaction progresses
using below-grade disposable piezoelectric transducer wave sensors and an above-grade
electronic monitor. The device shall signal the operator of successful compaction when
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the compaction wave amplitude becomes asymptotic to continued compaction effort for
each lift.
C.

Backfill soil shall be placed with a moisture content within three percent of optimum
moisture content. Moisture content shall be determined in accordance with AASHTO
T217.

D.

Place a disposable compaction sensor at the bottom of the first loose lift. A new sensor
shall be placed for every 48-inches of compacted fill depth. Remove backfill soil and
sensor if the disposable sensor fails during compaction and repeat repairs with a new
sensor.

E.

Mechanical compaction on each lift shall be continued until the electronic monitor signals
that compaction is complete. A new lift shall not be placed until a positive signal has been
received. Remove backfill soil and sensor if the monitor does not give a positive
compaction signal after repeated compaction work.

215.03.03 PAVEMENT RESTORATION
A.

The surface cut by keyhole coring restored to its original condition with the reinstated core
flush with and in the original orientation as the existing surface, matching existing
pavement surface appearance.

B.

Excess bonding material shall be removed from the restored surface.
appearance shall be avoided in surface restoration wherever possible.

C.

Unless otherwise approved by the Engineer, the Contractor shall reinstate the bonded
keyhole core within 24 hours of cutting the pavement. Openings allowed to be left open
greater than 24 hours shall be covered with an approved steel road plate capable of
supporting traffic loads, and in accordance with Subsection 208.03.21, “Cutting and
Restoring Street Surfacing.”

D.

Surface Tolerances: The reinstated core shall be flush and level with the adjacent
pavement. Gaps attributable to the positioning of the core shall be less than 1/16-inch
between the bottom of a minimum 3-foot long straightedge and the surface of the
pavement in any direction on the surface of the keyhole core.

A patched

215.03.04 DEFICIENCIES
A.

Where the keyhole core is found to be fractured or defective upon removal, or becomes
damaged after removal and prior to reinstatement, the core shall not be used to restore
the pavement. The pavement at damaged keyhole core locations shall be cut and a
permanent patch shall be installed in accordance with Subsection 208.03.21, “Cutting and
Restoring Street Surfacing.”

B.

A keyhole core shall be considered unacceptable when one of the following conditions
exist:
1.

The keyhole core contains any vertical cracks wider than 1/8-inch extending full
depth through the core; or

2.

Any deteriorated piece of the keyhole core is larger than ten percent of the overall
area of the core; or
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C.

Two or more successive layers of pavement in the keyhole core become
horizontally delaminated and cannot be re-bonded to each other with the bonding
material.

All keyhole cores that are damaged or do not meet the surface tolerances shall be
removed, and the Contractor shall cut and install a permanent patch in accordance with
Subsection 208.03.21, “Cutting and Restoring Street Surfacing.”
METHOD OF MEASUREMENT

215.04.01 MEASUREMENT
A.

Unless otherwise specified, the quantity of Keyhole Core repair will not be measured for
payment, but shall be considered incidental to other items of work.

BASIS OF PAYMENT
215.05.01 PAYMENT
A.

Payment for Keyhole Core Repair will be made only when required in the Special
Provisions.
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SECTION 401
PLANTMIX BITUMINOUS PAVEMENTS – GENERAL
DESCRIPTION
401.01.01 GENERAL
A.

These specifications include general requirements that are applicable to all types of
bituminous pavements of the plantmix type irrespective of gradation of aggregate, kind,
and amount of bituminous material, or pavement use. Deviations from these general
requirements will be indicated in the specific requirements for each type.

B.

This work shall consist of one or more courses of bituminous mixture constructed on the
prepared foundation in accordance with these specifications and the specific requirements
of the type under contract, and in conformity with the lines, grades, thicknesses, and
typical cross sections shown on the plans or established by the Engineer.

401.01.02 PAVEMENT STRUCTURAL DESIGN
A.

All public pavement sections shall be designed in accordance with the 1993 AASHTO
Guide for Design of Pavement Structures. The following parameters, based upon the
AASHTO Guide and the 1996 Nevada Department of Transportation Pavement Structural
Design and Policy Manual, shall be used in the design calculations. Parameters which
are specific to a road classification are identified by the right-of-way dimension. The
design shall be stamped and signed by a professional engineer registered in the state of
Nevada.
1.

The reliability factor will be a minimum of 80 percent with a standard normal deviate
(ZR) of -0.841 for 51-foot, 60-foot, and 80-foot rights-of-way, and a minimum
90 percent with a standard normal deviate (ZR) of -1.282 for 100-foot rights-of-way.

2.

The standard deviation will be 0.45 for all classifications.

3.

The initial service index will be 4.2 and the final service index 2.5 for all classifications.

4.

Drainage coefficients shall not exceed 1.0.

5.

The structural coefficient for asphalt will be 0.35.

6.

For materials meeting Subsection 704.03.04, "Type II Aggregate Base," the elastic
modulus shall be 25,000 psi and the structural coefficient shall be 0.12.

7.

For materials meeting Subsection 704.03.03, "Type I Aggregate Base," the elastic
modulus shall be 15,000 psi and the structural coefficient shall be 0.11.

8.

Prior to design, soil testing will be performed in accordance with ASTM D2844 or
AASHTO T190 to determine a representative Resistance (R) value for the prepared
subgrade. The subgrade shall be prepared in accordance with the Geotechnical
Soils Investigation Report, and soil sampling performed subsequent to rough
grading to confirm the original results. An average of the R-values may be used if
the soil classification results are consistent, or if the values do not differ by more
than 10. The minimum testing requirements are 1 right-of-way R-value test and
post grading soil classifications every 1,000 linear feet of roadway, with a minimum
of 2 classifications per project.

9.

The subgrade R-value (psi) shall be converted to a Resilient Modulus (MR, psi)
using the following correlation: MR=145*(10^((0.0147*R)+1.23)).
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10.

The minimum AC sections are 2.0 inches for a residential street, 3.0 inches for a
minor collector, 4.0 inches for a major collector, and 4.0 inches for an arterial street.

11.

All designs require a minimum of 4 inches Type II aggregate base material.

12.

The subgrade shall be scarified and recompacted to a minimum of 95 percent, to
minimum depth of 8 inches.

13.

Expansive soils may require additional design compensation. If native soils classify
as either an AASHTO A-6 or A-7 (more than 36 percent passing the #200 sieve and
a PI equal to or greater than 11), the design may include stabilization, overexcavation, or utilization of a geomembrane, as recommended by the geotechnical
engineer.

14.

Hydro-collapsible soils, or the presence of soluble materials, may require additional
design compensation, as recommended by the geotechnical engineer.

The minimum design equivalent axial loads (EAL) based on a 20-year design are 7.2E+3
for a residential street, 3.3E+4 for a minor collector, 3.7E+5 for a major collector, and
1.0E+6 for an arterial street. Locations with heavier than normal traffic shall be designed
accordingly. A traffic study may be required for roads with a projected TI greater than 9.5.
If required by the Contracting Agency, actual vehicle count data and assigned axle factors
shall be used in the design of the pavement section. Definition of the roadway
classifications, for design purposes, are listed below:
1.

Residential roadways are those that provide access for residential areas only: Most
51-foot right-of-way roads are residential. The normal design TI is 5.0. A
Residential road is considered to have heavy traffic, and a TI of 5.5, if minor
amounts of thru-traffic use the road or bus traffic is encountered due to an adjacent
school. Category II mix designs shall be used on residential streets.

2.

Minor Collector roadways are those that collect residential traffic or service limited
commercial facilities: Most 60-foot and some 51-foot right-of-way roads fit this
classification. The normal design TI is 6.0. A Minor Collector is assumed to have
heavy traffic and a TI of 6.5 if there is substantial commercial truck traffic or bus
traffic due to an adjacent school.

3.

Major Collector roadways are those that serve as destination roadways or service
normal commercial or light industrial facilities: Most 80-foot, and some 60-foot,
right-of-way roads fit this classification. The normal design TI is 8.0. A Major
Collector is assumed to have heavy traffic, and a TI of 8.5, if there is substantial
commercial or industrial truck traffic.

4.

Arterial roadways are those that provide primary traffic routes or service heavy
industrial facilities: All 100-foot, and some 80-foot and 60-foot, right-of-way roads fit
this classification. The normal design TI is 9.5. An arterial may have light traffic, if
there is a disruption or decrease in the road capacity, in which case the design TI is
9.0. An Arterial is assumed to have heavy traffic if it is at full capacity with
substantial truck traffic, or if there is heavy industrial traffic. A traffic study is
recommended in those situations.
MATERIALS

401.02.01 COMPOSITION OF MIXTURES
A.

The bituminous plantmix shall be composed of a mixture of aggregate, mineral filler if
required, and bituminous material. The several aggregate fractions shall be sized,
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uniformly graded, and combined in such proportions that the resulting mixture meets the
grading requirements of the job-mix formula.
B.

Before starting work, the Contractor shall submit a proposed job-mix formula in writing, for
use by the Engineer in setting the job-mix formula to be used.

C.

1.

The proposed job-mix formula shall be determined by a testing laboratory under the
direction and control of a registered professional engineer, based on tests
performed in accordance with the "Marshall Method of Mix Design" as described in
the Asphalt Institute Manual Series No. 2 (MS-2), latest edition.

2.

The number of compaction blows to be applied to the specimens will be based on
the appropriate traffic category.

3.

Traffic Category I will use a 75-blow design and will apply to all arterial streets and
wherever "heavy" traffic is expected.

4.

Traffic Category II will use a 50-blow design and will apply to collector and local
streets.

5.

Unless otherwise specified, voids determinations and effective asphalt contents will
be determined and reported in accordance with procedures described herein.

The job-mix formula shall be selected in accordance with the following procedures:
1.

Determine asphalt content required for 4 percent air voids, and

2.

Determine the average asphalt content for:

3.
D.

a.

Maximum density.

b.

Maximum stability.

c.

4 percent air voids.

The lower of the asphalt contents obtained for a. or b. above will be used as the
design asphalt content for the job-mix formula.

The job-mix formula asphalt content shall satisfy all Marshall design criteria as shown in
the following table:
MARSHALL DESIGN CRITERIA
TRAFFIC CATEGORY*
Compaction Blows Each End of Specimen
Test Property
Stability, Lb.
Flow, 0.01 In.
Percent Total Air Voids
Percent Voids Filled With Asphalt
Minimum Voids In Mineral Aggregate - Percent
*

I
II
TRAFFIC INDEX (TI) TRAFFIC INDEX (TI)
< 7.0
≥ 7.0
75
50
Min.
Max.
Min.
Max.
1800
-1500
-8
14
8
16
3
5
3
5
65
75
65
78
See Table In Asphalt Institute MS-2 Manual

Traffic Category I - Applies to arterials and major collectors. See roadway classification in
Subsection 401.01.02.
Traffic Category II - Applies to minor collectors and residential streets. See roadway
classification in Subsection 401.01.02.
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In addition to the Marshall Design Criteria set forth herein, the job-mix formula shall also
meet the following tensile strength requirements for all traffic categories:
TEST PROPERTY

TEST METHOD

REQUIREMENTS

Indirect Tensile Strength
(Unconditioned)

AASHTO T283

65 psi minimum
(50 psi minimum
with AC-10 asphalt)

Indirect Tensile Strength
(Retained Strength)

AASHTO T283

70 percent minimum

F.

Should the job-mix formula fail to meet the tensile strength requirements, the Contractor
shall add hydrated lime (hereinafter referred to as mineral filler) to the plantmix bituminous
aggregates as specified in Subsection 401.03.08, "Preparation of Aggregates." If the
addition of mineral filler fails to achieve the minimum tensile strengths, the Contractor will
be required to change sources of material, and submit a new job-mix formula that will
satisfy all design criteria.

G.

The test report shall show the curves and data tabulations used to determine the following
characteristics:
1.

Unit weight per cubic foot.

2.

Percentage of air voids.

3.

Percent voids filled with asphalt.

4.

Marshall stability.

5.

Percent voids in mineral aggregate (VMA).

6.

Marshall flow.

7.

Indirect tensile strength (Unconditioned and Retained strength).

H.

Data tabulations shall include indications of the water absorption, aggregate bulk specific
gravities for both coarse (retained on No. 8 sieve) and fine (passing No. 8 sieve)
aggregate, theoretical specific gravity of bituminous mixture, absorbed asphalt, and
effective asphalt content as determined in accordance with referenced Asphalt Institute
procedures. ASTM D2041 will be used for determination of theoretical maximum specific
gravity of bituminous paving mixtures.

I.

The test report shall give the recommended asphalt content and the values for:

J.

1.

Unit weight per cubic foot (bulk density).

2.

Stability.

3.

Flow.

4.

Air voids.

5.

Voids filled with asphalt.

6.

Voids in mineral aggregate (VMA).

7.

Indirect tensile strength (Unconditioned and Retained strength).

The formula submitted shall propose definite single values for:
1.

The percentage of aggregate passing each specified sieve.

2.

The percentage of bitumen to be added (to 0.1 percent) based on weight of total mix.
401-4

PLANTMIX BITUMINOUS PAVEMENTS – GENERAL

401

3.

The percentage of mineral filler to be added to the aggregate.

4.

The temperature of the mixture leaving the mixer.

5.

The temperature of the mixture in the hopper of the paving machine.

K.

The job-mix formula aggregate with the allowable tolerances herein shall conform to
Section 705, "Aggregates for Bituminous Courses," for plantmix bituminous base
aggregates, plantmix bituminous surface aggregate, or plantmix bituminous open-graded
aggregate, as applicable.

L.

The Engineer will determine a job-mix formula with single values for Subsection 401.02.01.J,
paragraphs 1 through 5 above, and so notify the Contractor in writing. This job-mix
formula shall not be modified except with the written approval of the Engineer. The mix
furnished shall conform to this job-mix formula, within the following range of tolerances:
1.

Aggregate passing the No. 4 and larger sieves: ±7 percent

2.

Aggregate passing the No. 8 to No. 100 sieves: ±4 percent

3.

Aggregate passing the No. 200 sieve: ± 2 percent, but not to exceed upper limit of
specification. Mineral filler is not considered as part of the aggregate.

4.

Bitumen content: ±0.3 percent

5.

Temperature leaving the mixer: ± 20 degrees F

6.

Temperature in hopper of paving machine: ± 20 degrees F

M.

Should there be a change in sources of materials, a new job-mix formula shall be
established before the new material is used. Check tests of properties of the plantmix
bituminous materials shall be made on the first day of production and as requested by the
Engineer during period of construction to confirm that all properties are in compliance with
Marshall Design Criteria and tensile strength requirements. Adjustments in gradation,
mineral filler content, and asphalt content shall be made as necessary to meet design
criteria.

N.

The temperature of the bituminous material just prior to mixing and of the completed
mixture in the hauling vehicle just prior to leaving the plant shall conform to the following
table:
PLANTMIX BITUMINOUS MIXTURE WITH ASPHALT CEMENT
Grade of
Asphalt
Cement

Bituminous Material
Min.

Max.

Plantmix Bituminous
Base of Surface Mixtures
Min.
Max.

Plantmix Bituminous
Open-Graded Mixtures
Min.
Max.

PG76-22CC,
PG64-34CC
AC-40
AC-20, AC-30
AC-10

275°F

350°F

275°F

350°F

--

--

275°F
265°F
255°F

350°F
330°F
325°F

255°F
245°F
235°F

350°F
325°F
325°F

245°F
245°F
--

275°F
275°F
--

AC-20P

280°F

350°F

300°F

350°F

300°F

350°F

401.02.02 AGGREGATES
A.

Aggregates shall comply with Section 705, "Aggregates for Bituminous Courses."

401-5

401

PLANTMIX BITUMINOUS PAVEMENTS – GENERAL

401.02.03 COMMERCIAL MINERAL FILLER
A.

Commercial mineral filler shall comply with Subsection 705.03.04, "Commercial Mineral Filler."

401.02.04 BITUMINOUS MATERIALS
A.

The bituminous material shall comply with Section 703, "Bituminous Materials."
Bituminous material may be conditionally accepted at the source.

B.

Unless otherwise specified in the Special Provisions for Category I pavements, the grade
of bituminous material for dense-graded mixes shall be AC-30 asphalt cement, except in
the City of Las Vegas and the Clark County unincorporated areas, where PG76-22CC and
PG64-34CC materials shall be used. An AC-30, or AC-20P asphalt cement shall be used
for open-graded mixes as specified in Subsection 403.02.02, "Composition of Mixture."
The grade may be changed one step by the Engineer.

C.

Unless otherwise specified in the Special Provisions, for Category II pavements the grade
of bituminous material for dense-graded mixes shall beAC-30 or AC-20 asphalt cement,
except in the Clark County unincorporated areas, where PG76-22CC and PG64-34CC
materials shall be used. The grade may be changed one step by the Engineer.

D.

Certificates of Compliance for the asphalt, showing test values necessary for specification
compliance, shall be made available upon request by the Engineer.

401.02.05 FIELD COMPACTION AND MIX DESIGN CORRELATION
A.

Type 2 coarse mix design annual submittals only.

B.

In an effort to establish the “point of refusal,” if it has been determined that the in-place air
voids are less than 6 percent or more than 8 percent, the mix design bitumen content shall
be adjusted. This procedure will be required as a part of all new mix designs, and any
field adjustment shall be noted.

C.

The field compaction shall be as required in Section 401.03.11, "Rolling and Compaction."

D.

1.

The in-place air voids, as based on the Maximum Theoretical Specific Gravity and
10 correlated nuclear tests or 5 cores, shall then be calculated.

2.

If the mean percent air voids is outside the limits noted above, the bitumen content
shall be mathematically increased or reduced and noted on the mix design
submittal. If adjustment is made, then a new control strip is required.

3.

Once the control strip meets the above requirements, it becomes the control strip for
subsequent mix placements.

Subsequent compaction testing lots shall be tested in accordance with Section 401.03.12,
"Acceptance Sampling and Testing of Bituminous Mixture." If the compaction cannot be
maintained between the above limits, a new control strip shall be implemented to
re-establish the mean density for testing.
CONSTRUCTION

401.03.01 BITUMINOUS MIXING PLANT
A.

Sufficient storage space shall be provided for the aggregate, or for each size aggregate
when required. The storage yard shall be maintained neat and orderly and the stockpile,
or separate stockpiles when required, shall be readily accessible for sampling.
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B.

Mixing plants shall be of sufficient capacity and coordinated to adequately handle the
proposed bituminous construction.

C.

Mixing Plants. Plants used for the preparation of bituminous mixtures shall conform to
the following requirements:
1.

Equipment for Preparation of Bituminous Material:
a.

Tanks for the storage of bituminous material shall be equipped to heat and
hold the material at the required temperatures.

b.

The heating shall be accomplished by steam coils, electricity, or other
approved means so that no flame shall be in contact with the tank or contents.

c.

The circulating system for the bituminous material shall be designed to ensure
proper and continuous circulation during the operating period.

d.

Provisions shall be made for measuring and sampling storage tanks.

2.

Drier: The plant shall include a drier or driers which continuously agitate the
aggregate during the heating and drying process.

3.

Thermometric Equipment:
a.

An armored thermometer of adequate range in temperature reading shall be
fixed in the bituminous feed line at a suitable location near the charging valve
at the mixer unit.

b.

The plant shall be equipped with either an approved dial-scale, mercuryactuated thermometer, an electric pyrometer, or other approved thermometric
instrument so placed at the discharge chute of the drier as to register
automatically or indicate the temperature of the heated aggregate.

c.

The Engineer may require replacement of any thermometer by an approved
temperature-recording apparatus for better regulation of the temperature of
aggregates.

4.

Smoke and Dust Control: The Contractor will be required to install satisfactory
precipitation devices, or use other methods which will meet local conditions, city and
county regulations as set forth by the Clark County Air Pollution Control Officer, and
state laws pertinent to air pollution.

5.

Truck Scales:

6.

a.

Except as allowed in Subsection 401.04.01, "Measurement," bituminous
mixture shall be weighed on approved scales furnished by the Contractor or
on public scales at no cost to the Contracting Agency.

b.

Such scales shall be platform scales and conform to the provisions of
Subsection 109.01, "Measurement of Quantities."

Safety Requirements:
a.

Adequate and safe stairways to the mixer platform and sampling points shall
be provided and guarded ladders to other plant units shall be placed at all
points where accessibility to plant operations is required.

b.

Accessibility to the top of truck bodies shall be provided by a platform or other
suitable device to enable the Engineer to obtain sampling and mixture
temperature data.
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c.

A hoist or pulley system shall be provided to raise scale calibration equipment,
sampling equipment, and other similar equipment from the ground to the mixer
platform and return.

d.

All gates, pulleys, chains, sprockets, and other dangerous moving parts shall
be thoroughly guarded and protected.

e.

Ample and unobstructed passage shall be maintained at all times in and
around the truck loading area.

f.

This area shall be kept from drippings from the mixing platform.

Batching Plants. Batch mixing plants shall conform to the following requirements:
1.

Plant Scales:
a.

Scales shall be accurate to 0.5 percent of the minimum load that may be
required. Poises shall be designed to be locked in any position to prevent
unauthorized change of position.

b.

Scales shall be as described in Subsection 109.01, "Measurement of Quantities."
In lieu of truck scales, the Contractor may provide an approved automatic
printer system which will print the weights of the material delivered, provided
the system is used in conjunction with an approved automatic batching control
system. Such weights shall be evidenced by a weight ticket for each load.

c.

The amount of filler material shall be determined by weighing on springless
dial scales separate from the plant weigh hopper or by some method that
uniformly feeds the mixer within 10 percent of the required amount.

2.

Feeder for Drier: The plant shall be provided with accurate mechanical means for
uniformly feeding the aggregate into the drier so that uniform production and uniform
temperature will be obtained.

3.

Screens: Plant screens capable of screening the aggregate to the specified sizes
will be required.

4.

Bins:

5.

a.

The plant shall include storage bins of sufficient capacity to supply the mixer
when it is operating at full capacity.

b.

Bins shall be arranged to ensure separate and adequate storage of
appropriate fractions of the mineral aggregates.

c.

Separate dry storage shall be provided for mineral filler when used and the
plant shall be equipped to feed such material into the mixer.

d.

Each bin shall be provided with overflow pipes, of such size and at such
locations as to prevent backing up of material into other compartments or bins.
1)

Each compartment shall be provided with its individual outlet gate
constructed so that when closed there shall be no leakage.

2)

The gates shall cut off quickly and completely.

3)

Bins shall be so constructed that samples representative of the entire
material in the bin can be readily obtained.

Weigh Box or Hopper:
a.

All materials shall be proportioned by weight.
401-8

PLANTMIX BITUMINOUS PAVEMENTS – GENERAL
b.

401

Aggregate scales shall be one of the following:
1)

Multiple beam scale.

2)

Springless dial type scale.

3)

Fully automatic solid-state digital strain gauge transducer measuring
device.

c.

Aggregate scales shall have a capacity exceeding 1-1/4 times the total
amount of materials to be weighed in one operation. Each scale gradation
shall be approximately 1/1000 of the total capacity of the scale.

d.

All scales used for proportioning materials shall be accurate to within
1 percent.

e.

f.

1)

The scales shall be sealed and certified by the State Sealer of Weights
and Measures.

2)

Certifications shall be dated within the past 12 months and shall be
renewed whenever required by the Engineer.

3)

If the plant is moved, a new certificate will be required.

All scales shall be of such size and so arranged that they may be read easily
from the operator's platform.
1)

The scales shall indicate the true net weight without the application of
any factor.

2)

The dials of scales shall not be less than 12 inches in diameter.

3)

The figures on the scale dials shall be clearly legible.

Weighing equipment shall be so insulated against the vibration or movement
of other operating equipment in the plant that the error in weighing with the
entire plant running will not exceed 1-1/2 percent for any batch.

6.

Bituminous Control Unit: Satisfactory means, either by weighing or metering, shall
be provided to obtain the proper amount of bituminous material in the mix within the
tolerance specified. Means shall be provided for checking the quantity or rate of
flow of bituminous material into the mixer.

7.

Bituminous Control:
a.

The equipment used to measure the bituminous material shall be accurate to
plus or minus 0.5 percent.
1)

The bituminous material bucket shall be a non-tilting type with a loose
sheet metal cover.

2)

The length of the discharge opening or spray bar shall be not less than
three-fourths the length of the mixer and it shall discharge directly into
the mixer.

3)

The bituminous material bucket, its discharge valve or valves, and spray
bar shall be adequately heated.

4)

Steam jackets, if used, shall be efficiently drained and all connections
shall be so constructed that they will not interfere with the efficient
operation of the bituminous scales.
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c.

8.

9.

5)

The capacity of the bituminous material bucket shall be at least
15 percent in excess of the weight of bituminous material required in
any batch.

6)

The plant shall have an adequately heated quick-acting, non-drip,
charging valve located directly over the bituminous material bucket.

Bituminous material shall be measured by means of springless dial scales or
metering devices. Springless dial scales shall have a capacity of not more
than 1,000 pounds in 2-pound gradations.
1)

The indicator dial shall have a capacity of at least 15 percent in excess
of the quantity of bituminous material used in a batch.

2)

The controls shall be constructed so that they may be locked at any dial
setting and will automatically reset to that reading after the addition of
bituminous material to each batch.

3)

The dial shall be in full view of the mixer operator.

The flow of bituminous material shall be automatically controlled so that it will
begin when the dry mixing period is over.
1)

All of the bituminous material required for one batch shall be discharged
in not more than 15 seconds after the flow has started.

2)

The size and spacing of the spray bar openings shall provide a uniform
application of bituminous material the full length of the mixer.

3)

The section of the bituminous line between the charging valve and the
spray bar shall be provided with a valve and outlet for checking the
accuracy of the meter when a metering device is substituted for a
bituminous material bucket.

Mixer:
a.

The batch mixer shall be of a twin pugmill type, steam jacketed, or heated by
other approved means and capable of producing uniform mixtures within the
specified tolerances.

b.

It shall be equipped with a sufficient number of paddles or blades set in proper
order and operated at such speed as to produce a properly and uniformly
mixed batch.

c.

At the beginning of the mixing operation, the clearance between paddle tips
and liner shall not exceed half the maximum aggregate diameter for the
specified job mix.

d.

The clearance of the paddles or blades from all fixed and moving parts shall
not exceed 1 inch.

e.

Badly worn or defective paddles or blades shall not be used in mixing
operations.

Control of Mixing Time:
a.

The mixer shall be equipped with an accurate time lock to control the
operations of a complete mixing cycle.
1)

It shall lock the weigh box gate after the charging of the mixer until the
closing of the mixer gate at the completion of the cycle.
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2)

It shall lock the mixer gates throughout the dry and wet mixing periods.

3)

The dry mixing period is defined as the interval of time between the
opening of the weigh box gate and the start of introduction of bituminous
material.

4)

The wet mixing period is the interval of time between the start of
introduction of bituminous material and the opening of the mixer gate.

The mixer shall be equipped with a timing device which will indicate by a
definite audible or visual signal the expiration of the mixing period.
1)

The device shall measure the time of mixing within an accuracy of
2 seconds.

2)

A suitable automatic device for counting the number of completely
mixed batches shall be provided and maintained in proper working
condition.

When the aggregate and the bituminous material have been combined, the
entire mass shall be mixed in a approved mixer.
1)

The mixing shall continue until homogeneity and a uniform coating are
achieved.

2)

The output rate shall not exceed the manufacturer's capacity rating.

Drier Drum Mixing Plants.
requirements:

Drier drum mixing plants shall conform to the following

1.

Aggregate Stockpiles: Comply with Subsection 401.03.08, paragraphs A through C.

2.

Aggregate Proportioning:
a.

The plant shall include a means for accurately proportioning each bin size of
aggregate prior to the drying operation.

b.

The plant shall have a mechanical feeder mounted under each compartment
bin.

c.

1)

Each compartment bin shall have an accurately controlled individual
gate for volumetrically measuring the material drawn from each
compartment.

2)

The feeding orifice shall be rectangular with one dimension adjustable
by positive means.

3)

Indicators shall be provided for each gate to show the respective gate
opening in inches.

A meter for determining the rate of each feeder, or a revolution counter, shall
be provided. Commercial filler material introduced into the mixer shall be
drawn from storage bins by a continuous mechanical feeder which will
uniformly feed the mixer within 10 percent of the required amount.

3.

Weight Calibration of Aggregate: The plant shall include a means for calibration for
each aggregate feeder by weighing test samples.

4.

Bituminous Metering Device: The bituminous material shall be introduced into the
mixer through a gallonage meter by a positive displacement metering device,
equipped with a ready means of varying the bituminous material delivery rate.
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6.

7.

Synchronization of Aggregate Feed and Bituminous Material Feed:
a.

Satisfactory means shall be provided to afford a positive interlocking control
between the flow of aggregate from each feeder and the flow of bituminous
material.

b.

The interlocking control shall indicate a visible or audible signal when the level
of material in any one feeder approaches the strike off capacity of the feed
gate, or shut the plant down.

Mixer:
a.

The plant shall include a mixing device which will obtain homogeneity and a
uniform coating.

b.

The mixing output shall not exceed the manufacturer's capacity rating.

c.

The moisture content of the bituminous mixture shall not exceed 3 percent at
the discharge end of the dryer.

Surge Bins: The plant will be equipped with an approved surge bin at the discharge.
This surge bin will be in excess of 20 tons, and shall be equipped with an approved
surge batcher or other approved method satisfactory to the Engineer that will
prevent segregation of the bituminous mixture as it is being discharged into the
hauling vehicle.

401.03.02 HAULING EQUIPMENT
A.

Trucks used for hauling bituminous mixtures shall have tight, clean, smooth beds which
have been thinly coated with a minimum amount of paraffin oil, lime solution, or other
approved material to prevent the mixture from adhering to the beds.

401.03.03 PAVERS
A.

Bituminous pavers shall be self-contained, self-propelled units provided with an activated
screed or strike-off assembly, heated if necessary, and capable of spreading the finishing
courses of bituminous plantmix material in lane widths applicable to the specified typical
section and thicknesses shown on the plans.

B.

Pavers used for shoulders and similar construction shall be capable of spreading and
finishing courses of bituminous plantmix material in widths shown on the plans.

C.

The asphalt paver shall operate independently of the vehicle being unloaded and shall be
capable of propelling the vehicle being unloaded in a satisfactory manner.
1.

If necessary, the load of the haul vehicle shall be limited to that which will ensure
satisfactory spreading.

2.

While being unloaded, the haul vehicle shall be in contact with the machine at all
times, and the brakes on the haul vehicle shall not be depended upon to maintain
contact between the vehicle and the machine.

D.

Pavers shall be equipped with a receiving hopper having sufficient capacity for a uniform
spreading operation. The hopper shall be equipped with a distribution system to place the
mixture uniformly in front of the screed.

E.

The screed or strike-off assembly shall effectively produce a finished surface of the
required evenness and texture without tearing, shoving, or gouging the mixture.
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Pavers shall be capable of placing the bituminous mixture to meet the surface tolerances
specified under the respective sections of bituminous pavement.

401.03.04 ROLLERS
A.

B.

Rollers shall be vibratory, steel-wheeled or pneumatic-tired type, in good condition.
1.

Rollers shall be capable of reversing without backlash and operating at slow speeds
to avoid displacement of the bituminous mixture.

2.

The number, type, and weight of rollers shall be sufficient to compact the mixture to
the required density without detrimentally affecting the completed material as
determined by the Engineer.

3.

Comply with Subsection 401.03.11, "Rolling and Compaction."

Rollers for the test strip shall meet the following requirements:
1.

Breakdown rollers shall be either a 3-wheeled steel roller or a 2-axle tandem or a
3-axle tandem weighing not less than 10 tons.

2.

Except as hereinafter permitted, pneumatic-tired rollers shall comply with the
following:

3.

4.

a.

Rollers shall consist of not less than 9 wheels equipped with pneumatic tires
of equal size and diameter.

b.

Tires shall be mounted on 2 axles attached to a rigid frame, equipped with a
loading platform or body suitable for ballast loading, so that the total weight of
the roller can be varied to produce an operating weight per tire of between
1,000 and 2,000 pounds.

c.

The tires shall have treads satisfactory to the Engineer.

d.

The tires on the rear axle shall be so spaced that the entire gap between
adjacent tires on the front axle will be covered by 1 tread of the following tires.

e.

The tires shall be uniformly inflated so that the air pressure in the several tires
will not vary more than 5 pounds per square inch. Inflation pressure in pounds
per square inch shall be the tire manufacturer’s recommendation.

f.

Minimum tire size shall be 7.50 x 15 inches, 4 ply.

The use of pneumatic-tired rollers with fewer wheels and a greater maximum
operating weight per tire than that specified herein will be permitted subject to the
following requirements:
a.

The minimum width between the outer edge of the outside tires on a given
axle shall be 60 inches.

b.

The weight of the roller and the tire pressure can be varied to produce a
ground contact pressure between 50 and 70 psi.

The finish roller shall be a 2-axle tandem weighing not less than 8 tons.

401.03.05 WEATHER LIMITATIONS
A.

The bituminous mixture shall not be placed upon any wet surface or when the surface
temperatures of the underlying course is less than specified in Table 1. The temperature
requirements may be modified, but only when so directed by the Engineer.
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TABLE 1 - BASE TEMPERATURE LIMITATIONS
Base Temperature
(Minimum ºF)

Mat Thickness
3 Inches or Greater
Greater than 1 Inch but Less than 3 Inches
1 Inch or Less

B.

40
45
50

The open-graded plantmix surface shall be placed only when the pavement surface
temperature is above 60 degrees F.

401.03.06 PREPARATION OF EXISTING SURFACE
A.

When the surface of the existing pavement or old base is irregular, it shall be brought to a
uniform grade and cross section as shown on the plans.

B.

The subgrade to receive asphalt concrete, or asphalt concrete base immediately prior to
applying prime coat, shall conform to the compaction and elevation tolerance specified for
the material involved and shall be free of loose or extraneous material.

C.

If the plantmix bituminous surface is being constructed directly upon an existing
hard-surfaced pavement, a tack coat of grade CSS-1h or SS-1h emulsified asphalt,
diluted 50/50 at an approximate rate of 0.05 to 0.10 gallons per square yard, shall be
uniformly applied upon the existing pavement preceding the placement of the asphalt
concrete.
1.

The surface shall be free of water, foreign material, or dust when the tack coat is
applied.

2.

To minimize public inconvenience, no greater area shall be treated in any one day
than is planned to be covered by plantmix during the same day, unless otherwise
authorized by the Engineer.

D.

A similar tack coat shall be applied to the surface of any previous course placed longer
than 24 hours, or if a satisfactory bond cannot be obtained between the surface and a
succeeding course, as determined by the Engineer.

E.

The contact surfaces of all cold pavement joints, curbs, gutters, manholes, and similar
structures shall be painted with grade CSS-1h or SS-1h emulsified asphalt immediately
before the new asphalt concrete is placed. Comply with Section 405, "Tack Coat."

F.

When specified in the contract, longitudinal and transverse joints and cracks shall be
sealed by the application of an approved joint sealing compound before spreading the
mixture upon a Portland cement concrete surface. Excess bituminous material shall be
removed from joints and cracks prior to spreading the mixture.

401.03.07 PREPARATION OF BITUMINOUS MATERIALS
A.

The bituminous material shall be heated to the specified temperature in a manner that will
avoid local overheating and provide a continuous supply of the bituminous material to the
mixer at a uniform temperature at all times.

401.03.08 PREPARATION OF AGGREGATES
A.

Aggregates proportioned prior to the heating and drying process shall be separated into at
least two general sizes:
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1.

That portion of the material having a minimum of 80 percent passing No. 4 sieve.

2.

That portion of the material having a minimum of 80 percent retained on a No. 4 sieve.

B.

The material shall be maintained within the limits above with a uniformity of plus or minus
5 percent. Each portion of the material shall be stored separately.

C.

When moving the aggregate from storage to compartment bins, any method may be used
which will not cause segregation, degradation, or combinations of aggregate which fail to
meet the specified gradation requirement. Plantmix operations shall not commence until
sufficient aggregate material is stockpiled to ensure one day's run.

D.

Aggregate proportioned immediately after the heating and drying process shall be
screened into a minimum of 2 fractions when minus 1/2-inch aggregate is used, and into a
minimum of 3 fractions when larger sized aggregate is used. The screened material shall
be conveyed to separate compartments ready for proportioning and mixing with
bituminous material.

E.

If the Contractor elects to introduce baghouse fines into the mix, the material shall be
drawn from a storage facility in which the material is kept in a uniform free flowing condition.

F.

1.

The baghouse fines for delivery to the plant shall be from a vane type metering
device which is interlocked (electrical driven feeders shall be activated from the
same circuit) to the flow of each aggregate feeder.

2.

The drive shaft on the baghouse fines vane feeder shall be equipped with a
revolution counter accurate to 1/10 of a revolution, and a means for varying the rate.

3.

In a continuous mix and/or dryer drum plant, the baghouse fines shall be added at
the asphalt feed line to ensure a uniform mix.

4.

In batch plants, the baghouse fines shall be added by the use of a separate bin.

5.

The baghouse fines shall be introduced at a point as approved by the Engineer at a
percentage determined by the Engineer, not to exceed 2 percent by dry weight of
the aggregate.

6.

Baghouse fines shall be considered as part of the aggregate, and not as a mineral
filler.

If mineral filler is required to meet the tensile strength requirements of the job-mix formula,
it shall be added by one of the following methods:
1.

Cold Feed Method:
a.

Hydrated lime (hereinafter referred to as mineral filler) shall be added to all
plantmix bituminous aggregates at the rate of not less than 1 percent nor more
than 2-1/2 percent of the weight of the dry aggregate. The exact rate of
application shall be as determined by the job mix formula.

b.

Mineral filler shall be drawn from a storage facility in which the mineral filler is
agitated by air or other means to keep it in a uniform free flowing condition.
1)

The mineral filler for delivery to the mixer shall be from a vane type
metering device which is interlocked, (electrical driven feeders shall be
actuated from the same circuit) to the flow of each aggregate feeder.

2)

The drive shaft on the mineral filler vane feeder shall be equipped with a
revolution counter reading to 1/10 of a revolution, and a means for
varying the rate.
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c.

In continuous mix and/or drum dryer plants, the mineral filler shall be added to
the aggregate after the aggregate is proportioned.

d.

In batch plants, the mineral filler shall be added to the aggregate prior to
drying.

e.

Regardless of which type of plant is used, the following methods shall be
utilized:
1)

2)

2.

Prior to the introduction of the mineral filler, sufficient moisture shall be
added using spray bars at the aggregate bins to bring the aggregate to
a moisture content where enough free surface moisture is available to
thoroughly wet the aggregate and wet the lime.
a)

This content shall be a minimum of 4 percent.

b)

The actual amount of moisture required will be determined by the
Engineer.

c)

After the addition of water and mineral filler, the aggregate shall
be mixed using a horizontal twin-shaft pugmill.

d)

The mixing paddles shall be adjustable for angular position on the
shaft to permit altering of the mixing pattern or retarding the flow
to ensure that the aggregate is thoroughly coated with mineral
filler.

e)

The volume of material in the pugmill shall not extend above the
vertical position of the blade tips.

f)

The completed mixture shall be directly introduced into the hot
plant.

g)

Stockpiling of the completed mixture is strictly prohibited.

The moisture control valve shall be interlocked with the hot plant control
room so the moisture control valve is automatically turned off when the
cold feed belts are shut off. The control valve shall also turn on
automatically when the cold feed belts are activated.

Marination Method:
a.

Hydrated lime (hereinafter referred to as mineral filler) shall be added to all
fractions of the plantmix bituminous aggregates.
1)

The coarse aggregates shall be wet cured with mineral filler at a rate of
1 percent of the weight of dry aggregate.

2)

The fine aggregates shall be wet cured with mineral filler at a minimum
rate of 2 percent of the weight of the dry aggregate.

b.

The aggregates shall be marinated (wet cured) in the stockpiles for a
minimum of 48 hours.

c.

The wet cured aggregate in the stockpile shall be used within 45 calendar
days. Material marinated in stockpile in excess of 45 calendar days shall not
be used for the production of plantmix bituminous aggregates unless
otherwise approved by the Engineer.

d.

Prior to the introduction of the mineral filler, sufficient moisture shall be added
using spray bars at the aggregate bins to bring the aggregates to a moisture
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content where enough free surface moisture is available to thoroughly wet the
aggregate and activate the lime.

e.

3.

1)

This content is recommended to be a minimum of 3 percent for coarse
aggregates and 6 percent for the fine aggregates.

2)

The actual amount of moisture required will be determined by the
Engineer.

3)

After the addition of water and mineral filler, the aggregate shall be
mixed using a horizontal twin-shaft pugmill.

4)

The mixing paddles shall be adjustable for angular position on the shaft
to permit altering of the mixing pattern or retarding the flow to ensure
that the aggregate is thoroughly coated with mineral filler.

5)

The volume of material in the pugmill shall not extend above the vertical
position of the blade tips.

Mineral filler shall be drawn from a storage facility in which the mineral filler is
agitated by air or other means to keep it in a uniform free flowing condition.
1)

The mineral filler for delivery to the mixer shall be from a vane type
metering device which is interlocked (electrical driven feeders shall be
actuated from the same circuit) to the flow of each aggregate feeder.

2)

The drive shaft on the mineral filler vane feeder shall be equipped with a
revolution counter reading to 1/10 of a revolution, and a means for
varying the rate.

Slurry Method:
a.

b.

c.

Hydrated lime or slaked quicklime (hereinafter referred to as mineral filler)
shall be added to all plantmix bituminous aggregates in slurry form.
1)

Add at a rate of not less than 1 percent nor more than 2-1/2 percent of
dry mineral filler based on the weight of the dry aggregate.

2)

The exact rate of application shall be as determined by the job-mix
formula.

A slurry containing 1 part mineral filler and 2 parts water by weight is
recommended.
1)

The actual amount of water required in the production of the slurry will
be determined by the Engineer after a visual inspection to ensure that
the aggregate is thoroughly and uniformly coated with the mineral filler.

2)

The addition of moisture to the aggregate prior to mixing of the mineral
filler and aggregate will not normally be required.

The slurry shall be prepared in a central mixing tank provided with agitation for
keeping the mineral filler in suspension until applied to the aggregate.
1)

The slurry mixing tanks shall be capable of producing sufficient slurry for
the hot mix asphalt manufacturing facility production rate, and shall
produce a uniform slurry consistency.

2)

The plant shall be equipped with suitable pumps and meters for
introducing the required amount of slurry to the aggregate. A suitable
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device shall be provided to the Engineer for determining the weight of
mineral filler per gallon of slurry.
d.

e.

If quicklime is used as the mineral filler, it shall be converted to hydrated lime
by using one or more slaking tanks. The slaking unit shall be capable of:
1)

Complete slaking or hydration of the quicklime.

2)

Providing agitation for mixing and keeping the mineral filler in
suspension until use.

After the addition of the mineral filler slurry, the aggregate shall be mixed
using a horizontal twin-shaft pugmill.
1)

The mixing paddles shall be adjustable for angular position of the shaft
to permit altering of the mixing pattern or retarding the flow to ensure
that the aggregate is thoroughly coated with mineral filler.

2)

The volume of material in the pugmill shall not extend above the vertical
position of the blade tips.

3)

The completed mixture shall be directly introduced into the hot plant.

4)

Stockpiling of the completed mixture is strictly prohibited.

401.03.09 MIXING
A.

The permissible moisture content of the bituminous mixture just behind the paver shall not
exceed 1-1/2 percent as determined by test method ASTM D1461 or equivalent.
1.

Should the aggregate contain excessive moisture when heated within the
temperature limits, the Contractor will be required to take satisfactory corrective
action before resuming plantmix operations.

2.

When an approved dryer drum mixing process is used, the moisture content of the
bituminous mixture at discharge from the mixer shall not exceed 3 percent, and the
resulting product at the discharge end of the drier shall be a homogenous mixture of
uniformly distributed and properly coated aggregates of unchanging appearance.

B.

The drier aggregate shall be combined in the mixer in the amount of each fraction of
aggregates required to meet the job-mix formula. The bituminous material shall be
measured or gauged and introduced into the mixer in the amount specified by the job-mix
formula.

C.

Commercial filler material, when required, shall be added to the mixer separately and shall
be thoroughly dry. If the materials are mixed in a batching plant, the filler material shall be
fed directly into the mixer as near the center as possible.

D.

The time of mixing a batch shall begin on the charging stroke of the weight hopper
dumping mechanism and shall end when discharge is started.
1.

Mixing shall continue until a homogenous mixture of uniformly distributed and properly
coated aggregates of unchanging appearance is produced.

2.

In general, the time of mixing shall not be less than 30 seconds, except that the time
may be reduced when, in the opinion of the Engineer, the sizes of aggregates are
uniformly distributed and all particles are thoroughly and uniformly coated with
asphalt binder.

3.

The output rate shall not exceed the manufacturer's capacity rating.
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Should the mixture, at the plant or in place, show an excess or deficiency of bitumen,
show injury or damage due to burning or overheating, or show an improper combination of
aggregates, due to the Contractor's failure to conform to the specified requirements, it
shall be rejected and if still in the truck shall be disposed of as required. If an
unsatisfactory mix, as referred to above, has been placed, it shall be disposed of and
replaced as directed. No compensation will be allowed for rejected material.

401.03.10 SPREADING AND FINISHING
A.

The mixture shall be laid upon an approved surface, and shall be spread and struck off to
the grade and elevation established. Bituminous pavers shall be used to distribute the
mixture either over the entire width or over such partial width as may be practicable.

B.

The forward rate of travel of the paving machine(s) shall be regulated to a speed
dependent upon the capacity of the mixing plant to furnish the mixture and the rate at
which the rollers can obtain the required compaction. The machine shall be operated so
that material does not accumulate and remain along the sides of the receiving hopper.

C.

On areas where irregularities or unavoidable obstacles make the use of mechanical
spreading and finishing equipment impracticable, the mixture shall be spread, raked, and
compacted by hand tools. For such areas, the mixture shall be dumped, spread, and
screeded to give the required compacted thickness, correct grade, and cross section.

D.

The Contractor may windrow plantmixed bituminous base or surface material in front of
the spreading and finishing machine, provided that the following conditions and
requirements are strictly adhered to:
1.

The windrow is properly sized, thereby ensuring the delivery of the correct amount
of material to the spreading and finishing machine at all times.

2.

The bituminous mixture shall be transferred from the windrow to the spreading and
finishing machine in such a manner that the materials in the spreading machine will
be a uniform mixture. The base upon which the windrow was formed shall not be
disturbed, and there shall be no paving material remaining on this base between the
pickup device and the spreading and finishing machine.

3.

The temperature requirements for the material in the hopper of the spreading and
finishing machine are complied with. Plantmix bituminous mixture that does not
meet the minimum temperatures specified shall not be incorporated in the work, but
shall be wasted in a manner satisfactory to the Engineer.

E.

Should any course of bituminous mixture placed by utilizing a windrow be inferior, as
determined by the Engineer, to that placed by transferring the bituminous mixture directly
from the hauling vehicle to the spreading machine, the use of a windrow shall be
discontinued.

F.

The bituminous mixture spread through the paving machine during one day's operation
shall come from a single plant manufacturer. Intermixing from more than one source shall
not be allowed.

401.03.11 ROLLING AND COMPACTION
A.

The initial or breakdown rolling shall consist of one complete coverage of the bituminous
mixture with a steel-wheeled roller.
1.

Initial rolling shall commence at the lower edge and shall progress toward the
highest portion of the roadbed.
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B.

Under no circumstances shall the center be rolled first.

The initial or breakdown rolling shall be followed by rolling such that uniform density is
obtained throughout the depth of the layer of the material being compacted.
1.

At least two rollers, one steel-wheeled, the other pneumatic-tired, shall be used.

2.

The total number of rollers used shall be sufficient to obtain the required compaction
while the mixture is in a workable condition.

C.

The final rolling of the bituminous mixture shall be performed with the same type of roller
used for breakdown rolling.

D.

Rolling shall be performed in such a manner that cracking, shoving, or displacement will
be avoided.

E.

1.

All rollers shall be in good condition and the reversing mechanism maintained so
that the roller is capable of changing directions smoothly.

2.

The roller shall be kept in continuous motion while rolling so that all parts of the
pavement receive equal compression.

3.

The motion of the roller shall be slow enough at all times to avoid displacement of
the pavement.

4.

Any displacement occurring as a result of reversing the direction of the roller, or
from any other cause, shall be corrected immediately by the use of rakes and fresh
mixture when required.

To prevent adhesion of the mixture to the roller, the wheels shall be kept properly
maintained.
1.

The use of diesel oil on pneumatic-tired rollers shall be kept to a minimum as
determined by the Engineer.

2.

Preferably, a water soluble oil or an asphalt release agent shall be used.

401.03.12 ACCEPTANCE SAMPLING AND TESTING OF BITUMINOUS MIXTURE
A.

At no cost to the Contracting Agency, field thickness and density determinations of the
bituminous mixture shall be made in lots, each lot representing one day's placement.
1.

A lot shall be divided into 5 equal sublots, and 1 test shall be made for each sublot.

2.

The location of the field tests may be chosen on a random basis using ASTM D3665,
Section 4.3, except that any random location given shall be set back 2 feet from a
curb or 3 feet from an edge, joint, or seam.

3.

A summary of the random number chart used and the lot description shall be
completed and approved by the Engineer prior to sampling and shall be included in
the finished test results.

B.

Determination of the field thickness of the compacted bituminous mixture, as required by
the Engineer, shall be accomplished by ASTM D3549, "Standard Test Method for
Thickness or Height of Compacted Bituminous Paving Mixture Specimens."

C.

Determination of the field density of the compacted bituminous mixture shall be
accomplished by either of the methods listed below. In case of dispute, ASTM D1188 as
modified shall govern.
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1.

ASTM D2950, "Density of Bituminous Concrete in Place by Nuclear Method." When
this method is used, the nuclear device shall first be correlated with the density of
core samples.

2.

ASTM D1188, "Bulk Specific Gravity of Compacted Bituminous Mixtures Using
Paraffin-Coated Specimens." When this method is used, the procedure shall be
modified to require the use of “Coated Specimens” (Parafilm or Paraffin) only. The
use of Bulk Specific Gravity determinations by SSD (surface saturated dry) method
are prohibited.

The use of ASTM D2950 shall include correlation of test results to drilled cores.
1.

A minimum of 1 lot (one full day’s production), and not less than 5 sublots, shall be
used for this correlation.

2.

Should any nuclear test density in the first lot differ from its corresponding drilled core
density by more than 3.00 percent relative compaction, a second lot shall be
correlated and the average of all sublots in the first and second lots, but not less than
10 sublots, shall be used for the correlation. The 4-inch cores shall be transferred to
the Engineer along with the random number generator listing station/offset locations.

The theoretical maximum density of the bituminous mixture shall be determined by taking
random samples of the mixture delivered to the job site and testing in accordance with
ASTM D2041, "Theoretical Maximum Specific Gravity of Bituminous Paving Mixtures."
1.

At least 2 theoretical maximum density determinations shall be made for each day's
production of bituminous mixture used in the work.

2.

If the day's production is less than 500 tons, then only 1 theoretical maximum
density determination is required.

F.

As a quality control measure, the Contractor shall, at no cost to the Contracting Agency,
make periodic checks of the field density of the compacted bituminous mixture at any time
during paving operations. The testing performed by the Contractor may be used by the
Engineer in part or in whole as the basis of acceptance in addition to the Quality
Assurance testing to be done by the Engineer.

G.

The pavement thickness acceptance criteria are as listed below:
1.

If the average of all measurements meets or exceeds the design thickness, with no
core more than 10 percent less than the design thickness, the placement is
acceptable.

2.

If there is only an isolated thin area, the limits of the area should be identified to
determine if a construction resolution is necessary.

3.

If the core results indicate a consistently thin section, with no core more than
15 percent less than the design thickness and with the approval of the Engineer, the
Contractor has the option of proposing a construction resolution or contributing an
amount equivalent to the reduction in the asset value. Calculation of the lost asset
value is accomplished with the following steps:
a.

Determine the annual numbers of 18-kip equivalent single axle loads (ESAL),
based upon the design traffic index (TI), a 20-year design life and an assumed
traffic growth rate.

b.

Calculate the composite structural number of the designed road section (i.e.,
the AC and aggregate base sections).
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H.

c.

Using the average AC thickness, calculate the structural number of the
constructed road section.

d.

Determine the ESAL value that correlates with the reduced structural number.

e.

Based upon the annual ESAL counts, determine the corresponding design life
of the reduced section.

f.

Using a 3 percent inflation factor and the unit cost of the AC (on a $/square
yard basis) determine the equivalent uniform annual cost (EUAC) of each
section.

g.

Multiply the reduction in design life by the EUAC to determine the reduced
value of the pavement, on a unit cost basis.

h.

Multiply the unit cost by the pavement area.

i.

As an alternative, use the following unit cost values for the 4 road classifications
(dollars per square yard per inch deviation from design thickness):
Residential = $6.97, Minor Collector = $7.10, Major Collector = $6.14, and
Arterial = $7.20.

If the core results yield an average thickness greater than the design thickness, but
are alternately very high and very low (more than 10 percent out), the Engineer may
reject the placement.

The pavement density acceptance criteria for production placements shall be as listed
below, otherwise specified in the project plans or contract documents:
1.

The average density for Residential roadway pavement shall be 92 percent
± 2.0 percent (90.0 percent - 94.0 percent), with no single density deviating more
than 4 percentage points (all measurements between 88 percent - 96 percent). If
the average is between 2.0 percent - 4.0 percent out (88 percent - 90.0 percent or
94.0 percent - 96 percent), with no density more than 5.0 percent out (all
measurements between 87 percent - 97 percent), the Contractor has the option of
contributing the lost asset value of $1.22 per square yard per percentage point
deviation from the acceptance range.

2.

The average density for Minor Collector roadway pavement shall be 93.0 percent
± 2.0 percent (91.0 percent - 95.0 percent), with no single density deviating more
than 4 percentage points (all measurements between 89 percent - 97 percent). If
the average is between 2.0 percent - 4.0 percent out (89 percent - 91.0 percent or
95 percent - 97 percent), with no density more than 5.0 percent out (all
measurements between 88 percent - 98 percent), the Contractor has the option of
contributing the lost asset value of $1.22 per square yard per percentage point
deviation from the acceptance range.

3.

The average density for Major Collector roadway pavement shall be 93.0 percent
± 1.5 percent (91.5 percent - 94.5 percent), with no single density deviating more
than 4 percentage points (all measurements between 89 percent - 97 percent). If
the average is between 1.5 percent - 4.0 percent out (89 percent - 91.5 percent or
94.5 percent - 97 percent), with no density more than 5.0 percent out (all
measurements between 88 percent - 98 percent), the Contractor has the option of
contributing the lost asset value of $0.81 per square yard per percentage point
deviation from the acceptance range.
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The average density for Arterial roadway pavement shall be 93.0 percent
± 1.5 percent (91.5 percent - 94.5 percent), with no single density deviating more
than 4 percentage points (all measurements between 89 percent - 97 percent). If the
average is between 1.5 percent - 4.0 percent out (89 percent - 91.5 percent or
94.5 percent - 97 percent), with no density more than 5.0 percent out (all
measurements between 88 percent - 98 percent ), the Contractor has the option of
contributing the lost asset value of $0.81 per square yard per percentage point
deviation from the acceptance range.

401.03.13 MAINTAINING TRAFFIC
A.

Traffic shall not be allowed on newly placed pavement for at least 24 hours or until the
bituminous paving mix in-place temperature has dropped below 104 degrees F.

B.

Exceptions shall be made at the discretion of the Engineer. Artificial means to reduce the
pavement temperature may be used as approved by the Engineer.

401.03.14 JOINTS
A.

Placing of the bituminous paving shall be as continuous as possible.
1.

Rollers shall not pass over the unprotected end of the freshly laid mixture unless
authorized by the Engineer.

2.

Transverse joints shall be conformed by cutting back on the previous run to expose
the full depth of the course.

3.

A brush coat of asphalt emulsion shall be used on contact surface of transverse
joints just before additional mixture is placed against the previously rolled material.

B.

Longitudinal joints shall be spaced so that joints in succeeding courses will be at least
6 inches horizontally from joints in any preceding course. Lanes will be evened up each
day to eliminate cold longitudinal joints insofar as practicable.

C.

Transverse joints shall be spaced so that joints in succeeding courses will be a minimum
of 5 feet horizontally from joints in any adjacent course. Lanes shall be evened up each
day to eliminate cold transverse joints insofar as practicable.

D.

Comply with Subsection 401.03.10, "Spreading and Finishing."

401.03.15 SURFACE TOLERANCES
A.

Surface tolerances will be specified under the respective sections of bituminous pavement.

401.03.16 SURFACING MISCELLANEOUS AREAS
A.

Surfacing of road approaches and connections, street intersection areas, frontage roads,
island areas, sidewalks, dikes, curbs, gutters, gutter flares, ditches, downdrains, spillways,
aprons at the ends of drainage structures, and other designated areas outside the
travelled way shall conform to the provisions specified in these specifications.

B.

The combined aggregate grading for bituminous mixtures placed on miscellaneous areas
shall conform to that specified for the bituminous mixture placed on the travelled way,
except the aggregates used in the construction of island areas and dikes shall be
constructed of aggregate conforming to the requirements of Plantmix Surface Aggregate,
Type 3.
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The amount of bituminous material used in the bituminous mixture placed in dikes,
gutters, gutter flares, downdrains, spillways, aprons at the end of drainage
structures, and other designated areas outside the travelled ways shall be increased
not less than 1 percent by weight of the aggregate over the amount of bituminous
material used in the bituminous mixture placed on the travelled way.

2.

Submittal of a revised job-mix formula will not be necessary.

C.

The bituminous mixture placed in island areas, sidewalks, dikes, gutters, gutter flares,
ditches, downdrains, spillways, aprons at the end of drainage structures, and other
designated areas outside the travelled way may be spread in 1 layer. The material shall
be compacted to the required lines, grades, cross section, and density requirements for
Category II pavements in accordance with Subsection 401.03.12, “Acceptance Sampling
and Testing of Bituminous Material.”

D.

Dikes shall be shaped and compacted with an extrusion machine or other equipment
capable of shaping and compacting the material to the required correct grade and cross
section.
METHOD OF MEASUREMENT

401.04.01 MEASUREMENT
A.

The quantity of bituminous plantmix to be measured for payment shall be the number of
tons used in the accepted work, and will be determined by weighing the completed
mixture of aggregate, mineral filler if required, and bituminous material.

B.

The quantity of shoulder dikes constructed of bituminous plantmix to be measured for
payment shall be the number of linear feet and will be determined from measurement
taken along the top of the completed dikes to the nearest 1-foot length.

C.

All measurements will be made in accordance with Subsection 109.01, "Measurement of
Quantities." Batch weights will not be permitted as a method of measurement unless the
alternate provisions of Subsection 401.03.01.D.1, "Plant Scales," are met, in which case
the cumulative weight of all the acceptable batches will be used for payment.

D.

Due to possible variations in the specific gravity and voids of the payment, the tonnage
used may vary from the proposal quantities and no adjustment in contract unit price will be
made because of such variation.
BASIS OF PAYMENT

401.05.01 PAYMENT
A.

All accepted work and materials measured as prescribed above will be paid for as
provided in the representative sections for each type specified.

B.

Full compensation for furnishing and applying bituminous material or asphaltic emulsion
as provided for in Subsection 401.03.06, "Preparation of Existing Surface," including tack
coat, and Subsection 401.03.14, "Joints," shall be considered as included in the contract
price paid for the principal items involved and no further compensation will be allowed.

C.

When bituminous plantmix, Type III, is used in the construction of island areas or dikes,
and there is no separate payment for said mixture, this bituminous plantmix shall be
included in the payment for plantmix bituminous surface of the major type shown in the list
of bid items and the proposal.
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SECTION 703
BITUMINOUS MATERIALS
SCOPE
703.01.01 MATERIALS COVERED
A.

This specification covers the quality of asphalt cement, liquid asphalt, emulsified asphalt,
cationic emulsion, anionic emulsion and rubber-asphalt crack sealant.
REQUIREMENTS

703.02.01 CONTRACTOR'S RESPONSIBILITY
A.

Bituminous material failing the test requirements of this section, including tolerances, shall
be subject to Subsection 109.02, "Scope of Payment."

703.02.02 MATERIAL SOURCE RESPONSIBILITY
A.

Bituminous materials supplied under these specifications shall be provided from a source
authorized by the Engineer and/or IQAC. The process for authorization may be obtained
from the Contracting Agency's Public Works Construction Management Division.

703.02.03 SHIPPING NOTICE
A.

Shipping notices shall be mailed upon making shipment and shall contain the following
information:
1.

Consignee and destination,

2.

Agency contract number,

3.

Delivery point,

4.

Date shipped,

5.

Car initials or number of truck transport delivery ticket number,

6.

Type and grade of material,

7.

Quantity loaded,

8.

Loading temperature,

9.

Net quantity,

10.

Signature of shipper or authorized representative,

B.

When shipments of materials arrive on the project after normal working hours, the
Contractor shall notify the Engineer sufficiently in advance to make arrangements for an
inspector to be present when the material is sampled. All sampling by the Vendor or
Contractor shall be performed or observed by an NAQTC certified technician.

C.

Three copies of the shipping notice shall be mailed to the Contracting Agency.

703-1

703

BITUMINOUS MATERIALS
PHYSICAL PROPERTIES AND TESTS

703.03.01 REFINERY TEST REPORT
A.

B.

Refinery test reports shall be mailed to the Engineer as soon as tests have been
completed, and the report shall contain the following data:
1.

Date of shipment,

2.

Car initials or number of truck transport delivery ticket number,

3.

Destination and consignee,

4.

Contracting Agency contract number (or purchase order number, if applicable),

5.

Type and grade of material,

6.

Certificate of grade (certify that material conforms to these specifications, and
itemize results on tests performed and date of test),

7.

Signature of refinery's authorized representative,

The certificate of compliance shall be used as a basis of permitting immediate use of the
material on the job and shall represent conditional acceptance only. The certificate of
compliance shall include a copy of the tests for that lot shipment.

703.03.02 ASPHALT CEMENTS
A.

Asphalt cement shall be prepared by the distillation of crude petroleum. This asphalt shall
be homogeneous, free from water, and shall not foam when heated to 347 degrees F.

B.

These specifications cover the following viscosity grades: AC-2.5, AC-5, AC-10, AC-20,
AC-30, AC-40 and the Superpave Performance Grades (PG) for the Southern Nevada
region as listed in Table 1, Table 2, Table 2A, and Table 2B.
TABLE 1 - LOCATION OF BITUMINOUS GRADE USE
Location

Viscosity Grades

Clark County Region below 5,000 feet elevation

PG 76-22CC, AC-301, or PG 64-22*1

Roads at and above 5,000 feet elevation

PG 64-34CC

1. For use in detours, below PCCP, permanent pavement patches, or other locations as
determined by the Engineer.

C.

The various grades set forth above shall conform to the requirements and the methods of
testing shown in Table 2, Table 2A, and Table 2B.
1.

Performance grade material must have been prepared from crude petroleum
product.

2.

The asphalt cements shall be homogenous, free from water and shall not foam
when heated to 347 degrees F.

3.

Blending of asphalt cements to produce a specified performance grade shall result
in a uniform, homogenous blend with no separation.

4.

Modified binders shall be blended at the source of supply and delivered as a
completed mixture to the job site.

5.

It shall not be transported via railroad car.
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Only elastomeric Styrene Butadiene Styrene (SBS), Styrene-Butadiene (SB),
Styrene-Butadiene Rubber (SBR), and Styrene Ethylbutylene Styrene (SEBS)
rubber shall be added to the base binder asphalt cement, to produce a binder that
complies with specification requirements.

703.03.03 LIQUID ASPHALTS
A.

B.

Liquid asphalts shall consist of materials conforming to the following classifications:
1.

Rapid curing (RC) products: Paving asphalt with a penetration of approximately 85
to 100 fluxed or blended with a naphtha solvent.

2.

Medium curing (MC) products: Paving asphalt fluxed or blended with a kerosene
solvent.

3.

Slow curing (SC) products: Natural crude oils or residual oils from crude asphaltic
petroleum.

When tested in accordance with the standard methods of AASHTO and ASTM, the grades
of liquid asphalt shall conform to the requirements specified in Table 2, Table 3, and
Table 4.

703.03.04 EMULSIFIED ASPHALT
A.

Emulsified asphalt for slurry seal shall conform to CQS-1h as specified in Table 6 when
tested in accordance with AASHTO and ASTM.

703.03.05 SLURRY SEAL
A.

The slurry seal and its components shall conform to the requirements of Table 7 when
tested in accordance with AASHTO, ASTM, and ISSA procedures.

703.03.06 MICROSURFACING
A.

The microsurfacing and its components shall conform to the requirements of Table 8
when tested in accordance with AASHTO, ASTM, and International Slurry Seal
Association (ISSA) procedures.

703.03.07 POLYMER MODIFIED EMULSION MEMBRANE
A.

This material shall consist of a polymer modified asphalt emulsion. Its role is to form a
water impermeable seal at the existing pavement surface and to bond the new hot mix to
the existing surface. The product shall be smooth and homogeneous and conform to the
requirements in Table 10.
TABLE 2 - NEVADA TABLE 2 REQUIREMENTS
FOR ASPHALT CEMENT GRADED BY VISCOSITY AT 140°F
(Grading Based on Original Asphalt)
Test

AASHTO
Test
Method

VISCOSITY GRADE
AC-2.5

AC-5

AC-10

AC-20

AC-30

AC-40

Viscosity at 140°F poise

T202

200 300

400 600

800 1,200

1,600 2,400

2,400 3,600

3,200 4,800

Viscosity at 275°F cSt, minimum

T201

125

175

250

300

350

400

Penetration at 77°F
100 g/5 seconds, minimum

T49

220

140

80

60

50

40
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TABLE 2 - NEVADA TABLE 2 REQUIREMENTS
FOR ASPHALT CEMENT GRADED BY VISCOSITY AT 140°F
(Grading Based on Original Asphalt)
VISCOSITY GRADE

AASHTO
Test
Method

AC-2.5

AC-5

AC-10

AC-20

AC-30

AC-40

Flash point (C.O.C., °F minimum)

T48

325

350

425

450

450

450

Solubility in Trichloroethylene
(percent, minimum)

T44

99

99

99

99

99

99

Ductility at 39°F
1 cm/min. cm minimum

T51

50

25

15

5

--

--

Test

Tests on Residue From RTFO
Loss on heating, percent maximum

T240

--

1

0.5

0.5

0.5

0.5

Viscosity at 140°F poise maximum

T202

1,000

2,000

4,000

8,000

12,000

16,000

TABLE 2A - PERFORMANCE GRADE FOR ORIGINAL MATERIALS
Test

Test Method

PG 76-22CC
Modified

PG 64-34CC
PG 64-22
Modified

Original Materials
Flash Point Degrees (°C) - minimum
Viscosity (Brookfield) @135°C, Pa·s Maximum

AASHTO T48

230

ASTM D4402

3.0

3.0

3.0

AASHTO T315

1.3

1.0

1.0

Ductility at 4°C, 5 cm/min. cm - minimum

NDOT T746

20

30

30

#10 Sieve Test, Particulates retained

NDOT T730

0

AASHTO T44

99

Dynamic Shear
G*/sin ä = minimum @ 10 rad/s at Grade Test Temp.
°C

Solubility in Trichloroethylene, percent (%) - minimum

1

()

3.0

3.0

N/A

Toughness in-lb – minimum(2)

NDOT T745

150

75

N/A

Tenacity in-lb - minimum

NDOT T745

100

50

N/A

AASHTO T 301

60

60

N/A

Polymer Content, % by mass minimum

If T&T fails, Elastic Recovery, percent (%) - minimum

(1) Certificates of compliance provided for the material shall certify that the minimum polymer content is present.
(2) NV T 745 Method of Toughness and Tenacity: Scott Tester (or equivalent), inch-pounds @ 77o F., 20 inches per
minute pull with tension head 7/8-inch diameter.
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TABLE 2B - PERFORMANCE GRADE FOR RTFO AND PAV CONDITIONING
Tests On Residue From RTFO NDOT T728
Test Method

PG 76-22CC
Modified

PG 64-34CC
Modified

PG 64-22

Ductility at 5°C, 5cm/min. cm - minimum

NDOT T746

10

10

10

Mass Loss, Percent (%) - maximum

NDOT T728

1.0

1.0

1.0

AASHTO T315

2.2

2.2

2.2

Test

Dynamic Shear, G*/sin ä = minimum kPa
@ 10 rad/s at Test Temp. in °C

Test On Residue After PAV
PAV, Test Temp. in °C

AASHTO R28

110

100

100

Dynamic Shear, G*/sin ä = Max kPa
@ 10 rad/s at Grade Test Temp. in °C

AASHTO T315

5,000

5,000

5,000

BBR - Creep Stiffness, S -MPa maximum
@ 60 sec, atGrade Test Temp. in °C

AASHTO T313

300

300

300

BBR m-value = minimum @ 60s, at Grade Test
Temp. in °C

AASHTO T313

0.300

0.300

0.300

Direct Tension, Failure Strain = % minimum
@ 1.0 mm/min, at Grade Test Temp. in °C

AASHTO T314

1.0

1.0

1.0

TABLE 3 - UNIFORM PACIFIC COAST SPECIFICATIONS FOR
RAPID CURING (RC) LIQUID ASPHALTS
Test

AASHTO ASTM
Test
Test
Method Method

GRADES
RC-70

RC-250

RC-800

RC-3000

Min.

Max.

Min.

Max.

Min.

Max.

Min.

Max.

Kinematic Viscosity at 140°F cSt

--

D2170

70

140

250

500

800

1,600

3,000

6,000

Flash Point (Tag Open Cup), °F

T79

D1310

--

--

80

--

80

--

80

--

Distillation
Distillate percent of total distillate
to 680°F

--

--

10

--

--

--

--

--

--

--

to 437°F

T78

D402

50

--

30

--

15

--

--

--

to 500°F

--

70

--

60

--

45

--

25

--

to 600°F

--

--

85

--

80

--

75

--

70

--

--

--

55

--

65

--

75

--

80

--

Residue from distillation to 680°F,
volume percent by difference

Test on Reside from Distillation
Penetration, 77°F, 100g/5 seconds

T49

D5

80

120

80

120

80

120

80

120

Ductility, 77°F, cm*

T51

D113

100

--

100

--

100

--

100

--

Solubility in Trichloroethylene, %

T44

D2042

99.5

--

99.5

--

99.5

--

99.5

--

Water, %

T55

D95

--

0.2

--

0.2

--

0.2

--

0.2

GENERAL REQUIREMENT: The material shall not foam when heated to application temperature recommended by the
Asphalt Institute.
* If ductility is less than 100, material will be accepted if ductility at 60°F is 100 minimum at a pull rate of 5 cm/min
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TABLE 4 - UNIFORM PACIFIC COAST SPECIFICATIONS FOR
MEDIUM CURING (MC) LIQUID ASPHALTS
AASHTO ASTM
Test
Test
Method Method

Test

GRADES
MC-70

MC-250

MC-800

MC-3000

Min.

Max.

Min.

Max.

Min.

Max.

Min.

Max.

Kinematic Viscosity at 140°F cSt

T201

D2170

70

140

250

500

800

1,600

3,000

6,000

Flash Point (Tag Open Cup), °F

T79

D1310

100

--

150

--

150

--

150

--

Distillation
Distillate percent of total distillate
to 680°F

--

--

--

--

--

--

--

--

--

--

to 437°F

--

--

--

20

--

10

--

--

--

--

to 500°F

T78

D402

20

60

15

55

--

35

--

15

to 600°F

--

--

65

90

60

87

45

80

15

75

--

--

55

--

67

--

75

--

80

--

Residue from distillation to 680°F,
volume percent by difference

Test on Reside from Distillation
Penetration, 77°F, 100g/5 seconds

T49

D5

120

250

120

250

120

250

120

250

Ductility, 77°F, cm*

T51

D113

100

--

100

--

100

--

100

--

Solubility in Trichloroethylene, %

T44

D2042

99.5

--

99.5

--

99.5

--

99.5

--

Water, %

T55

D95

--

0.2

--

0.2

--

0.2

--

0.2

GENERAL REQUIREMENT: The material shall not foam when heated to application temperature recommended by the
Asphalt Institute.
* If penetration of residue is more than 200 and ductility at 77°F is less than 100, material will be accepted if ductility at 60°F is 100+

TABLE 5 - UNIFORM PACIFIC COAST SPECIFICATIONS FOR
SLOW CURING (MC) LIQUID ASPHALTS
Test

AASHTO ASTM
Test
Test
Method Method

GRADES
SC-70

SC-250

SC-800

SC-3000

Min.

Max.

Min.

Max.

Min.

Max.

Min.

Max.

1,600 3,000 6,000

Kinematic Viscosity at 140°F cSt

T201

D2170

70

140

250

500

800

Flash Point (Tag Open Cup), °F*

T48

D1310

150

--

175

--

200

--

250

--

T78
D402
10
30
4
Tests on Residue From Distillation

20

2

12

--

5

Kinematic Viscosity of Distillation
Residue at 140°F, stokes

T201

D2170

4

70

8

85

20

140

40

350

Ductility at 77°F, 5cm/min., cm

T51

D113

100

--

100

--

100

--

100

--

Solubility in Trichloroethylene, %
Water, %

T44
T55

D2042
D95

99.5
--

-0.5

99.5
--

-0.5

99.5
--

-0.5

99.5
--

-0.5

Distillation
Total Distillate to 680°F, % by volume

* Flash point by Cleveland Open Cup may be used for products having a flash point greater than 175°F
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TABLE 6 - UNIFORM PACIFIC COAST SPECIFICATIONS FOR
ANIONIC EMULSIFIED ASPHALTS
Rapid Setting

AASHTO ASTM
Test
Test
Method Method

Test

RS-1
Min.

Slow Setting

RS-2

Max.

SS-1

SS-1h

Min.

Max.

Min.

Max.

Min.

Max.

Test on Emulsions
Viscosity SSF @ 77°F, sec.

T72

D88

20

100

--

--

20

100

20

100

Viscosity SSF @ 122°F, sec.

T72

D88

--

--

75

400

--

--

--

--

T59

D244

--

5

--

5

--

5

--

5

T59

D244

--

1

--

1

--

1

--

1

Demulsibility, 35ml .02N,
Calcium Chloride. % 3

T59

D244

60

--

60

--

--

--

--

--

Cement Mixing Test, %

T59

D244

--

--

--

--

--

2.0

--

2.0

Sieve Test, %

D59

D244

--

0.10

--

0.10

--

0.10

--

0.10

T59
D244
55
-63
-Test on Residue from Distillation Test 4
T49
D5
100
200
100
200

57

--

57

--

100

200

40

90

40

--

40

--

Settlement, 5 days, %

1

Storage Stability, 1 day, %

2

Residue by distillation, %
Penetration @ 77°F, 100g, 5sec.
Ductility @ 77°F, 5m/min., cm

T51

D113

40

--

40

--

Solubility in Trichloroethylene, %
T44
D2042 97.5
-97.5
-97.5
-97.5
-1
The test requirement for settlement may be waived when the emulsified asphalt is used in less than 5 days' time, or
the purchaser may require that the settlement test be run from the time the sample is received until it is used, if the
elapsed time is less than 5 days.
2
The 24-hour 1-day storage stability test may be used instead of the 5-day settlement test.
3
The demulsibility test shall be made within 30 days from the date of shipment.
4
A harder base asphalt meeting current paving asphalt specifications may be specified with the provision that the
test requirements on the Residue from Distillation be waived.

TABLE 7 - UNIFORM PACIFIC COAST SPECIFICATIONS FOR
CATIONIC EMULSIFIED ASPHALTS
Rapid Setting Medium Setting

Slow Setting

Quick Setting 6

Max.

Min.

--

--

--

20 100 20 100 20 100

Min.

Max.

Max.

Min.

--

Min.

Max.

Max.

Min.

Max.

Min.

Max.

CRS-2 CMS-2S CMS-2 CMS-2H CSS-1 CSS-1h CQS-1h
Min.

Max.

CRS-1
Min.

Test

ASTM

AASHTO

Test
Method

Test on Emulsions
Viscosity SSF @ 77°F, sec.

T72

D88

--

Viscosity SSF @ 122°F, sec.

T72

D88

20 100 100 400 50 450 50 450 50 450

--

--

--

--

--

--

T59

D244

--

5

--

5

--

5

--

5

--

5

--

5

--

5

--

5

T59

D244

--

1

--

1

--

1

--

1

--

1

--

1

--

1

--

1

T59

D244

40

--

40

--

--

--

--

--

--

--

--

--

--

--

--

--

Settlement, 5 days, %

1

Storage Stability, 1 day

2

Demulsibility, 35 ml 0.8%
sodium dioctyl sulfosuccinate, % 3

--

--

--
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Coating Ability/Water Resistance:

T59

D244

--

--

--

--

--

--

--

--

--

--

--

--

Coating, dry aggregate

--

--

--

-- Good -- Good -- Good --

--

--

--

--

--

--

Coating, after spraying

--

--

--

-- Fair -- Fair --

Fair

--

--

--

--

--

--

--

Coating, wet aggregate

--

--

--

-- Fair -- Fair --

Fair

--

--

--

--

--

--

--

Coating, after spraying

--

--

--

-- Fair -- Fair --

Fair

--

--

--

--

--

--

--

--

Positive

5

Positive

Sieve Test, %

T59

D244

-- 0.10 -- 0.10 -- 0.10 -- 0.10 -- 0.10 -- 0.10 -- 0.10 -- 0.10

Cement Mixing Test, %

T59

D244

--

--

Positive Positive

5

D244

--

Positive

--

T59

--

Positive

--

Particle Charge Test

--

Positive

--

Positive

--

--

--

--

--

--

2.0

--

2.0

--

--

Distillation
Oil Distillate by volume of emulsion, % T59

D244

--

3

--

3

--

20

--

12

--

12

--

--

--

--

--

--

Residue, %

D244

60

--

65

--

60

--

65

--

65

--

57

--

57

--

60

--

100 250 100 250 100 250 100 250 40

90 100 250 40

90

45

60

40

--

--

40

--

T59

Tests on Residue from Distillate Test

4

Penetration, 77°F, 100g, 5sec.

T49

D5

Ductility, 77°F, 5cm/min., cm

T51

D113

Solubility in Trichloroethylene, %

T44 D2042 97.5 -- 97.5 -- 97.5 -- 97.5 -- 97.5 -- 97.5 -- 97.5 -- 97.5 --

1

2
3
4

5
6

--

40

--

40

--

40

--

40

40

--

40

The test requirement for settlement may be waived when the emulsified asphalt is used in less than 5 days' time, or
the purchaser may require that the settlement test be run from the time the sample is received until it is used, if the
elapsed time is less than 5 days.
The 24-hour 1-day storage stability test may be used instead of the 5-day settlement test.
The demulsibility test shall be made within 30 days from the date of shipment.
A harder base asphalt meeting current paving asphalt specifications may be specified with the provision that the test
requirements on the Residue from Distillation be waived.
Must meet a PH requirement of 6.7 maximum (ASTM E70) if the Particle Charge Test result is inconclusive.
Does not apply to polymer modified emulsion.

TABLE 8 SPECIFICATION FOR SLURRY SEAL MIX
TEST ON MIXTURE

TEST METHOD

REQUIREMENTS

--

7.5 - 13.5

ASTM D3910/ISSA T106

2 - 3 cm

Wet Cohesion, 30-minute set

ISSA T139

12 -13 kg/cm

Wet Cohesion, 60-minute set

ISSA T139

20 - 21 kg/cm

ASTM D3910

Negative

Excess Asphalt by LWT and Sand Adhesion

ASTM T109

50 g/ft² max.

Wet Stripping, % coating

ASTM T114

90 min.

Wet track Abrasion (6-day soak)

ASTM D3910/ISSA T100

75 g/ft² max.

Wet track Abrasion (1-hour soak)

ASTM D3910/ISSA T100

75 g/ft² max.

ISSA T115

Pass

ASTM D3910/ISSA T113

Controllable to
180 sec. minimum

Residual Asphalt, % of dry wt. of aggregate
Consistency, flow

Set Time, 30 minutes

System Compatibility
Mix time @ 77°F
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TABLE 9 SPECIFICATION FOR MICRO-SURFACING MIX
TEST ON MIXTURE

TEST METHOD

REQUIREMENTS

--

5.5 - 9.5

Wet Cohesion, 30-minute set

ISSA T139

12 kg/cm

Wet Cohesion, 60-minute set

ISSA T139

20 kg/cm

Excess Asphalt by LWT and Sand Adhesion

ISSA T109

50 g/ft² max.

Wet Stripping, % coating

ISSA T114

90 min.

Wet track Abrasion (6-day soak)

ASTM D3910/ISSA T100

75 g/ft² max.

Wet track Abrasion (1-hour soak)

ASTM D3910/ISSA T100

50 g/ft² max.

Mix time @ 77°F

ASTM D3910/ISSA T113

Controllable to
120 sec minimum

Mix time @ 104°F

ASTM D3910/ISSA T113

Controllable to
120 sec minimum

Lateral Displacement

ISSA T147

5% max.

Classification Compatibility

ISSA T144

(AAA, BAA) 11 grade
points minimum

Residual Asphalt, % of dry wt. of aggregate

Table 10 - SPECIFICATION FOR POLYMER MODIFIED EMULSION MEMBRANE
TEST ON EMULSION

Method

Min.

Max.

ASTM D88

20

100

AASHTO T59

--

0.05

AASHTO T59

--

1

Residue from Distillation @ 400°F, %

AASHTO T59

63

--

Oil portion from distillation ml of oil per 100 g
emulsion 2

AASHTO T59

63

--

AASHTO T44

97.5

--

AASHTO T301

58

--

AASHTO T49

60

150

Viscosity @ 77°F, SSF
Sieve Test, %
24-Hour Storage Stability, %

1

TEST ON RESIDUE FROM DISTILLATION
Solubility in TCE, %

3

Elastic Recovery @ 50°F, %

4

Penetration @ 77°F, 100 g, 5 sec, dmm
1

2

3

4

After standing undisturbed for 24 hours, the surface shall show no white, milky colored substance,
but shall be a smooth homogeneous color throughout.
ASTM D244 with modifications to include a 400°F ± 10°F maximum temperature to be held for a
period of 15 minutes. Alternatively, ASTM D244 (Sections 21-27) Residue by Evaporation may
be utilized as a surrogate procedure. However, Residue by Distillation is preferred and shall be
used as the reference procedure.
ASTM D5546, "Standard Test Method for Solubility of Asphalt Binders in Toluene by Centrifuge,"
may be substituted where polymers block the filter in Method D2042.
ASTM D5976, "Standard Specification for Type I Polymer Modified Asphalt Cement for Use in
Pavement Construction," Section 6.2 with exception that the elongation is 20 cm and the test
temperature is 50°F.
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