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HTETCO Asphalt Pavement Rehabilitation Using Mill and Fill... continued

SECTION 1: INTRODUCTION
Brief Description
A simple request from an owner of a property to ‘fix my driveway’ or ‘repair my asphalt parking lot’ leads to a myriad of
questions. And, the scope of the ‘fix’ can range from an inexpensive application of sealant to a full depth replacement including the aggregate subbase. An owner may ask for a ‘mill and fill’ rehabilitation, which refers to the removal of the existing
asphalt wearing surface by means of milling (mill) and resurfacing with new asphalt (fill). This technical paper is a guide to
providing a detailed estimate fulfilling the owner’s specific request for a ‘mill and fill’. The application of pavement markings
and installation of parking accessories are not included in the scope of this paper.

SECTION 2: TYPES AND METHODS OF MEASUREMENTS
The elements of a mill and fill
paving project are
quantified using Linear Feet
(LF), Square Yards (SY),
Cubic Yards (CY), Gallons
(GAL) and Tons (TON).
There are many elements
sharing the same takeoff
quantities, or simply factored
off an established takeoff.

MAIN CSI MASTERFORMAT™
DIVISION: 32 00 00, Exterior Improvement
Sub-Divisions: 32 01 00, Operation + Maintenance of Exterior Improvemnets
32 01 16, Flexible Paving Rehabilitation
32 01 17, Flexible Paving Repair
32 12 00, Flexible Paving
32 12 13, Preparatory Coats

32 12 16, Asphalt Paving
For the asphalt removal phase
32 12 19, Asphalt Paving Wearing Courses
of the project, quantities are
32 12 73, Asphalt Paving Joint Sealants
developed for area of milling,
length of butt joints and the
amount of waste material. The milled area is specified by the owner, and takeoff is in SY. At the interface of the parking lot
and adjacent road a butt joint is required and is measured in LF. The volume of removed asphalt is measured in CY and
calculated by factoring the removal area by the designated depth of removal.
The quantity takeoffs for the placement of the asphalt wearing surface are area of pavement, length of pavement banding,
and length of wedge curb. The placement of the asphalt wearing surface share the takeoff of the milling area in SY. Banding
is the sealing of the cold joints of the asphalt, and these are the joints where hot asphalt mix is placed against cold asphalt,
and where new asphalt abuts concrete with liquid asphalt cement. Banding is measured in LF and the material required is
purchased by the GAL. A wedge curb is made of asphalt mix and placed monolithically with the wearing surface, and it is
measured in LF.
The quantity takeoff for milling, in SY, is converted to CY by multiplying by the depth of the removal to derive the amount
of waste requiring disposal. The CY of asphalt millings are used to determine the number of dump-truck loads to account
for. The milled area is also used to cost the application of the tack coat, sprayed on the milled surface to adhere the new
asphalt mix to the old. The volume (GAL) of tack liquid needed is calculated using the application rate in GAL per SY. The
required tons (TON) of new asphalt required for the wearing surface is calculated by multiplying the milled area (SY) by
specified pounds per SY.
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SECTION 3: PROJECT SPECIFIC FACTORS TO
CONSIDER IN TAKEOFF AND PRICING
Size, Shape and Depth
The takeoff of quantities for an asphalt pavement rehabilitation project
using mill and fill is relatively consistent across small and large projects.
The size of the area of asphalt pavement removed and replaced is
the most influential factor on the unit price of the project. Next to
consider is the shape of the area, the shape determines the number of
setups of the equipment. The depth of the removal and replacement
it the third contributor to the cost of the project.
Each time the milling machine and paver must stop and reset on
another line production stops, increasing the unit cost per square yard.
The size and shape of the work area greatly influences the frequency
of these stops and starts, or resets. A small parking lot that wraps
around a building will require many resets, relative to the area being
repaired. A large parking lot in front of a big-box store requires few
resets relative to the repair area. Optimizing the milling and paving
plans is the most efficient way to lower costs.
The depth of the milling and paving is also a large contributor to the
cost of the project. Two components of the cost are affected by the
depth of the repair. One: the production of the crew slows as depth
increases. And two: the amount of materials removed and placed
increase. The increased materials have the greater impact on cost than
production.
Phasing and Trucking
The work of a mill and fill project can be phased in a few ways; the
parking lot or driveway is shut down for the duration, and free access
is given to the contractor, the work area is broken-up and completed
in portions, or the work area is accessible only during specific times.
The owners of parking lots and driveways must consider the impact
of this work on the users of the parking lot and pick the least intrusive
method of rehabilitation.
The most cost-effective way to do the project is one uninterrupted
phase, for the owner to allow all the milling and paving to be
completed in sequence. The ability to finish all the milling before
starting the paving is beneficial to small projects. One phase redues
the cost of hauling on large projects by allowing the contractor to
combine the trucking for the milling waste and the new asphalt
material.
On small projects the combination of reducing the equipment
mobilizations and crew down-time eliminates cost inefficiencies. Small
work areas do not allow for multiple crews’ worth of equipment to be
14

staged on the job-site and breaking the small area up into smaller
areas requires equipment to be moved on and off the job site for each
area. Often there are difference crews for milling and paving. Breaking
the small work zone in to smaller areas will require more crew days
and add cost to the project.
The ability to combine the trucking of milling waste and new asphalt
reduces the overall trucking costs. Sequencing the milling and paving
to allow the dump trucks to be loaded with milling waste, taking the
waste to the asphalt plant where the new paving material is produced,
and returning to the job site to deliver material to the paving
operation. For this to occur the project site must be large enough for
the crews to work simultaneously and not block each other.
Owners may require the work be done during ‘off hours’, meaning ‘at
night’. The issues that arise from this requirement are material
availability and trucking. The asphalt plant may stay open for a small
fee that must be accounted for. And the availability of dump-trucks for
night work is limited because of the regulation of the hours of service.
The trucking costs can be affected by local weight limitations.
Capacities of dump trucks vary greatly from state to state, based on
the configuration of the axles of the truck. An estimator must explore
these regulations when leaving the company’s normal geographical
area.
Seasonal Effects on Price
The scheduling of the work effects the pricing of the work. Weather
limitations on paving with asphalt are written into state’s departments
of transportation construction specifications and municipality codes.
Private owners do not have to follow these limitations and are often
unaware of them. When the work schedule falls in these limitations
the availability of material may be reduced by the closure of asphalt
plants because of weak demands, and additional material and hauling
costs are reflected in the project price.

SECTION 4: OVERVIEW OF LABOR, MATERIAL,
EQUIPMENT, INDIRECT COSTS AND MARKUPS
APPROACH AND APPROACH TO MARKUPS
Labor and equipment costs for mill and fill projects are calculated on
a per hour basis. The equipment for a mill and fill project is consistent
in its utilization, and the crews are established. Mill and fill projects are
most often requested by private property owners and are not subject
to prevailing wage rates, the estimator uses established company labor
rates and crew make-ups unless specified to meet labor requirements.
Labor costs include the worker’s wage plus all company cost for taxes:
American Society of Professional Estimators • ASPEnational.org
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federal, state and local, insurances; medical and worker compensation, and additional benefits: vacation and retirement.
Equipment rates are established by the company for owned equipment or developed from quotes for needed rental equipment. Equipment rates
include the cost of ownership: purchase, depreciation and insurance, maintenance: preventative care and wear parts, and fuel. The required fuel
for a rented piece of equipment is often not included in the rental rate and must be accounted for.
Due to the short duration of most mill and fill projects, the cost will reflect a minimum of eight hours worked per day per crew. The size of a
project may require a day to extend to ten or eleven hours to meet a schedule or keep the job to one day. The estimator must also account for
the anticipated work schedule of the crews for the construction season and add the costs of overtime by multiplying the base labor rates by an
overtime factor.
As an example: the workmen are anticipated to work fifty-five hours per week and work on an average of three jobs per week. It is difficult for
the estimator to burden specific jobs with the exact costs of overtime. The estimator can build an overtime cushion in to all projects by factoring
the labor costs by 1.136, and no one job will overpriced. (Table 1)

Overtime Factors based on Equivalent Straight Time Hours
Hours per
Week

Equivalent
Straight Time
Hours

Overtime
Factor for
Labor

Hours per
Week

Straight time
Equivalent
Hours

Overtime
Factor for
Labor

ϰϬ

ϰϬ

ϭ͘ϬϬϬ

ϲϬ

ϳϬ͘Ϭ

ϭ͘ϭϲϳ

45

ϰϳ͘ϱ

ϭ͘Ϭϱϲ

65

ϳϳ͘ϱ

ϭ͘ϭϵϮ

ϱϬ

55

ϭ͘ϭϬϬ

ϳϬ

ϴϱ͘Ϭ

ϭ͘Ϯϭϰ

55

ϲϮ͘ϱ

ϭ͘ϭϯϲ

ϳϱ

ϵϮ͘ϱ

ϭ͘Ϯϯϯ

The materials needed for a mill and fill project include but is not limited to: wearing course asphalt mix, tack coat liquid and liquid asphalt cement.
The material cost is based on the quantity takeoffs performed and established application rates. The estimator must account for the taxes and
delivery of these materials to the jobsite. Tack liquid and liquid asphalt cement are typically brought out of the contractor’s inventory, and the
estimator has known costs of the materials delivered to inventory. The trucking of the mixed asphalt material to the project site is calculated as
part of the material cost. The estimator must know the capacity of the dump truck, in the unit of measure of the asphalt mix, the duration of a
round trip from the plant to the jobsite and back, and the hourly operated cost of the dump truck. (Table 2, for 22Ton capacity dump trucks)

Hauling Rate Per Ton, 22 Ton Capacity
,ŽƵƌůǇdƌƵĐŬZĂƚĞ
ZŽƵŶĚdƌŝƉ
ƵƌĂƟŽŶ ΨϳϬ͘ϬϬ

Ψϳϱ͘ϬϬ

ΨϴϬ͘ϬϬ

Ψϴϱ͘ϬϬ

ΨϵϬ͘ϬϬ

Ψϵϱ͘ϬϬ

ΨϭϬϬ͘ϬϬ

ΨϭϬϱ͘ϬϬ

ϲϬDŝŶ

Ψϯ͘ϭϴ

Ψϯ͘ϰϭ

Ψϯ͘ϲϰ

Ψϯ͘ϴϲ

Ψϰ͘Ϭϵ

Ψϰ͘ϯϮ

Ψϰ͘ϱϱ

Ψϰ͘ϳϳ

ϳϱDŝŶ

Ψϯ͘ϵϴ

Ψϰ͘Ϯϲ

Ψϰ͘ϱϱ

Ψϰ͘ϴϯ

Ψϱ͘ϭϭ

Ψϱ͘ϰϬ

Ψϱ͘ϲϴ

Ψϱ͘ϵϳ

ϵϬDŝŶ

Ψϰ͘ϳϳ

Ψϱ͘ϭϭ

Ψϱ͘ϰϱ

Ψϱ͘ϴϬ

Ψϲ͘ϭϰ

Ψϲ͘ϰϴ

Ψϲ͘ϴϮ

Ψϳ͘ϭϲ

ϭϬϱDŝŶ

Ψϱ͘ϱϳ

Ψϱ͘ϵϳ

Ψϲ͘ϯϲ

Ψϲ͘ϳϲ

Ψϳ͘ϭϲ

Ψϳ͘ϱϲ

Ψϳ͘ϵϱ

Ψϴ͘ϯϱ

ϭϮϬDŝŶ

Ψϲ͘ϯϲ

Ψϲ͘ϴϮ

Ψϳ͘Ϯϳ

Ψϳ͘ϳϯ

Ψϴ͘ϭϴ

Ψϴ͘ϲϰ

Ψϵ͘Ϭϵ

Ψϵ͘ϱϱ

ϭϯϱDŝŶ

Ψϳ͘ϭϲ

Ψϳ͘ϲϳ

Ψϴ͘ϭϴ

Ψϴ͘ϲϵ

Ψϵ͘ϮϬ

Ψϵ͘ϳϮ

ΨϭϬ͘Ϯϯ

ΨϭϬ͘ϳϰ

ϭϱϬDŝŶ

Ψϳ͘ϵϱ

Ψϴ͘ϱϮ

Ψϵ͘Ϭϵ

Ψϵ͘ϲϲ

ΨϭϬ͘Ϯϯ

ΨϭϬ͘ϴϬ

Ψϭϭ͘ϯϲ

Ψϭϭ͘ϵϯ

ϭϲϱDŝŶ

Ψϴ͘ϳϱ

Ψϵ͘ϯϴ

ΨϭϬ͘ϬϬ

ΨϭϬ͘ϲϯ

Ψϭϭ͘Ϯϱ

Ψϭϭ͘ϴϴ

ΨϭϮ͘ϱϬ

Ψϭϯ͘ϭϯ

ϭϴϬDŝŶ

Ψϵ͘ϱϱ

ΨϭϬ͘Ϯϯ

ΨϭϬ͘ϵϭ

Ψϭϭ͘ϱϵ

ΨϭϮ͘Ϯϳ

ΨϭϮ͘ϵϱ

Ψϭϯ͘ϲϰ

Ψϭϰ͘ϯϮ

ϭϵϱDŝŶ

ΨϭϬ͘ϯϰ

Ψϭϭ͘Ϭϴ

Ψϭϭ͘ϴϮ

ΨϭϮ͘ϱϲ

Ψϭϯ͘ϯϬ

Ψϭϰ͘Ϭϯ

Ψϭϰ͘ϳϳ

Ψϭϱ͘ϱϭ

ϮϭϬDŝŶ

Ψϭϭ͘ϭϰ

Ψϭϭ͘ϵϯ

ΨϭϮ͘ϳϯ

Ψϭϯ͘ϱϮ

Ψϭϰ͘ϯϮ

Ψϭϱ͘ϭϭ

Ψϭϱ͘ϵϭ

Ψϭϲ͘ϳϬ

ϮϮϱDŝŶ

Ψϭϭ͘ϵϯ

ΨϭϮ͘ϳϴ

Ψϭϯ͘ϲϰ

Ψϭϰ͘ϰϵ

Ψϭϱ͘ϯϰ

Ψϭϲ͘ϭϵ

Ψϭϳ͘Ϭϱ

Ψϭϳ͘ϵϬ

ϮϰϬDŝŶ

ΨϭϮ͘ϳϯ

Ψϭϯ͘ϲϰ

Ψϭϰ͘ϱϱ

Ψϭϱ͘ϰϱ

Ψϭϲ͘ϯϲ

Ψϭϳ͘Ϯϳ

Ψϭϴ͘ϭϴ

Ψϭϵ͘Ϭϵ
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BID TO WIN WITH SAGE

Simplify the bidding process and create
fast, accurate estimates with Sage Estimating—
North America’s leading construction
8FG<@4G<A:FBƍJ4E8 E<A:G;858FGB9
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integration and harness the power of Sage
Estimating to gain visibility and reduce
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Visit SageEstimating.com or call 1-888-760-0947
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The direct costs of a project are covered in the items of work they
are associated with. There are indirect costs for a project that cannot
be assigned to a specific work item. The indirect costs accounted for
in an estimate may include: fees related to bonds, permits, engineering
design and inspection; company project supervision and management,
including vehicles; and company corporate management fees.

compared to other accepted proposals given to an owner because

The final pricing of the estimate occurs after all the direct labor, equipment and material costs are calculated, and after all the indirect costs
are applied to the estimate. The estimator consults with
management and weighs the risk of the project, current backlog,
project schedule, and the competition. Higher profits come from
projects that carry higher risks, have less competition or add backlog
beyond capacity. Projects with low risk, a lot of competition or are
needed to fill backlog capacity will carry less profit.

SECTION 7: OTHER PERTINENT DATA

SECTION 5: SPECIAL RISK CONSIDERATIONS
Mill and fill paving projects have few risks to consider. The two biggest
risks to consider are access and owner relationships. Access to the site
may be limited by several things. A narrow path as be the only access
to the site limits the number of dump trucks able to safely operate in
the area causing the trucking costs to increase. Low hanging utility lines
or overhanging trees limit the height a dump truck can raise its bed to
place material in the paver, and the paver must stop paving to travel
from under the overhead obstruction to be filled and then reset to
continue paving. The relationship with the owner is also a special risk
to consider, an owner who ‘nit-picks’ a project will command a higher

they have become accustom to a specific price and may question why
one project was so costly or why they are not receiving this
discounted price on all proposals.

Asphalt pavement rehabilitation is a needed and valuable solution
to the requests of a property owner. The mill and fill project is an
efficient method to correct ride quality and safety issues, but must be
done at the correct time. If the pavement has deteriorated beyond
the wearing surface covering the base course issues just wastes the
money of the own and gives the asphalt industry a black mark. A
thorough project evaluation and honest proposal builds trust between
the contractor and owner and leads to the success of the company
and product.

SECTION 8: SAMPLE SKETCHES
Figure 1 shows the layout of a small parking lot positioned around
a retail store. The milling machine and paver must reset to the far
ends of the areas of the parking lot and pull out towards the entry. A
wedge curb is placed as a wheel stop and as a drainage feature.
Figure 1

66'-0'

Retail Store

price because rework is anticipated and accounted.

SECTION 6: RATIOS AND ANALYSIS
As standard practice, an estimator should use historical data collected from completed jobs to develop new estimates. The process of
completing a specific task will not change drastically from job to job.
180'-0'

The estimator will find projects of similar scope and size to compare

Sidewalk

historical actual costs to the estimated costs. This information cannot
be accepted without question and must be adjusted to the project
specific requirements.

calculated ratios for analysis purpose. The price per ton of placed and

Asphalt Parking Lot

66'-0'

Mill and fill paving projects lend themselves to several quickly
when the price falls outside of the acceptable range the estimator can
look for errors in calculated costs. To narrow down if the error is in

80'-0'

20'-0'

a production rate the estimator may use the following ratios: square
yards milled per day per crew, and tons of asphalt mixed placed per
day per crew. The price per ton or price per square yard should be

60'-0'
Public Street
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Figure 2 shows the detail of banding with liquid asphalt cement over the cold joint along the sidewalk.
Figure 2
Figure 3
Sidewalk

Limits of
Banding
1'-0"

0'-6"
0'-6"

Wearing CRS
Base CRS

0'-1 1/2"

Subbase

Figure 3 shows the plan detail of a six-inch wedge curb on the paved surface. A wedge curb is placed monolithically with the surface and
requires hand rolling.
Figure 4 shows a mill and fill area in front of a big-box store, a large unobstructed area.
Figure 4
Big Box Store
Sidewalk
Traffic Lane
260' x 30'
Cone Isle

40'x10'

Limit of Paving

Parking Area
240' x 190'
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Traffic Lane
260' x 30'
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SECTION 9: SAMPLE ESTIMATE
Example takeoff and estimate do not reflect plans shown in figures above.
Figure 5

Sample Take Off
Description

Length

Width

Area

MILLING
Area A
Area B
Entry

180 ft
80 ft
20 ft

66 ft
66 ft
60 ft

1320 SY
587 SY
133 SY

Butt Joint

60 ft

PAVING
Area A

118 ft

Area B

60 ft

Butt Joint

60 ft

WEDGE CURB
Area A

268 ft

Area B

148 ft

Entry

40 ft

Figure 6

Description
Milling, 1.5in Depth
Wearing Course Paving. 1.5in Depth
Banding
Wedge Curb, 6in
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Sample Cost Estimate
Quantity
Units
2,040
2,040
238
456

SY
SY
LF
LF

Unit Price

Total

$2.35
$10.38
$0.65
$265.00

$4,794.00
$21,175.00
$154.70
$1,208.40

Total Cost
Overhead and Corporate Fees (18% of Direct Cost)
Profit (12% of Direct Cost)
Total Proposal

$27,332.30
$4,919.81
$3,279.88
$35,531.99
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