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1 Introduction

WisPave is WisDOT’s pavement design and life cycle cost analysis (LCCA) software program for pavement type
selection. The pavement design procedures follow those provided in the American Association of State Highway
& Transportation Officials (AASHTO) Interim Guide for Design of Pavement Structures, 1972, Chapter 111
Revised, 1981. Chapter 14 of WisDOT’s Facilities Development Manual provides policies and procedures for
pavement structural design and pavement type selection. The purpose of this manual is to assist users with the use
of WisPave 4; it is not a substitute for Chapter 14 of the FDM.

Users must have a Wisconsin Web Access Management System (WAMS) account to access WisPave. To self-
register for a WAMS account, go to https://on.wisconsin.gov/WAMS/home. Once an account is established, send
an e-mail to WisPave’s administrator, identified in FDM 14-15-10, with your complete name, company name, and
your WAMS User ID to request access to WisPave. Users will be granted proper security authorization and will
receive an e-mail when access has been approved.

WisPave 4 is a web application with a shared database; thus, it does not need to be downloaded onto your
computer. Data files/pavement designs can only be saved in the shared database. WisPave files will currently be
saved and available in the database indefinitely.

WisPave should run using most modern browsers, but has not been tested in all of them. It has been tested and
performs in 1E8, IE9, IE10, Firefox 25 and above, and Chrome version 32 and higher. But, if using Internet
Explorer 8, there are slight issues with viewing the screens and the ability to see all the fields, particularly the pull-
down menu options. For optimal viewing in IE8, go to <Tools> and make sure ‘Compatibility View’ is NOT
checked. Also view at 100 percent size (<View> <Zoom> <100%>) and not any larger, as zooming in will distort
some of the lines. Similar viewing issues might occur with other browsers. If so, try adjusting the viewing options
identified above. If that does not resolve the issue, then contact WisPave’s administrator to report the problem.

The work involved in the development of WisPave, up to the release date of the software program for public use,

is considered Phase I. The next phase of WisPave 4 development (Phase II) will involve various issues that weren’t
previously addressed. The primary goal was to release WisPave as soon as it was considered to be accurate and
functional, although many of the features in the program might not be ideal. A few of the primary goals of Phase Il
include addressing WisPave’s reporting features (e.g. saving screenshots as a pdf), enabling printing abilities,
enhancing the navigation toolbar, and adding screens to allow the program to be used solely for LCCAs. The last
mentioned goal is needed for pavements designs that are done using AASHTOWare Pavement ME Design. Until
the reporting and printing features are addressed, individual screenshots will need to be printed and then scanned
to create a pdf.

As Phase Il is underway, and revisions to WisPave are made, they will be pushed into Production mode without
any interruption for users. However, any files that were created prior to the revisions being made, will not
necessarily reflect the revisions if the file is opened. Particularly, some erroneous costs were being included in
some designs, but that problem was fixed within months of WisPave’s release. Nonetheless, if any of those files
are opened, the erroneous costs will still show up since they are stored in the database of that file. Even if the
design is edited, the costs will still likely show up since they didn’t come from the design in the first place. So, all
users should be vigilant and double check their work and WisPave calculations, at least until Phase Il is completed.

This user manual will be updated periodically throughout Phase 11 of WisPave development and will not be
finalized until Phase Il is complete. Until then, it is not recommended to print this manual. The manual will be
posted on Roadway Standards, QMP internet site, the Pavements Section intranet site, in FDM 14-15-10.1, and on
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https://on.wisconsin.gov/WAMS/home
http://roadwaystandards.dot.wi.gov/standards/qmp/index.htm
http://dotnet/dtsd/technical/pavements/design.htm
http://roadwaystandards.dot.wi.gov/standards/fdm/14-15.pdf#fd14-15-10.1

WisPave’s home page. The first two sites will also have links to WisPave. If any problems or issues with WisPave
4 software program are identified; or if any information in this manual is incorrect, unclear, or missing; or if you
have any suggestions for improvement; then please notify WisPave’s Administrator. If reporting WisPave
problems, be prepared to provide specifics such as the Project ID, screen title where problem occurred, and a
detailed explanation of the issue. In addition, be sure to identify the project file ‘Status’ as ‘Final’ on the general
information screen so that the file can be accessed and the issue can be investigated.

The screenshots used in this manual were obtained from a fictitious pavement design developed for this manual for
illustration purposes only. Thus, the alternative designs and rehabilitation scenarios are not reflective of any actual
designs used in Wisconsin. The unit costs used are also fictitious and are not necessarily even in the ballpark of
actual Wisconsin unit prices.

2 WisPave 4

2.1 General Information

All users have the ability to create, save, view, edit, and delete their own WisPave files. WisDOT pavement
engineers have the additional ability to view other users’ ‘Final’ designs. No user can view another designer’s
‘Draft’ designs. No user can delete another user’s designs, regardless if they are ‘Draft’ or ‘Final’. In addition, no
user can edit another user’s designs unless they use the ‘Save As’ feature, explained in section 2.6.

WisPave allows 30 minutes of idle time. After 30 minutes of idling, the latest screen accessed will appear to be
active, but once the user attempts to proceed with a design, WisPave will automatically close the file and return to
the logon screen. Any data entered on the last screen accessed will not be saved. Users must save data on all
screens by selecting <Next> at the bottom of each page. Selecting <Next> saves the data entered on the current
screen and advances the program to the next WisPave screen. Since the data is saved in the database, there is no
need to save a file before closing a file or exiting the program; therefore, the typical <File><Save> feature is not
needed and was not included in WisPave 4. To return to a specific screen after more than 30 minutes of idling, user
must logon again, reopen the file, and then proceed to that particular screen. It is good practice to always save
current data by selecting <Next> before leaving your computer and WisPave for any amount of time.

Several screens have <Next Alternative> or <LCCA> as options instead of the standard <Next>. Selecting either
one of those will save the data on the current screen and advance the program. As a simple rule of thumb, the
options on the bottom right of each screen will save the date and advance the program. Selecting <Back> on the
bottom left will take you to the previous screen, but will not save any data entered on the current screen.

Only one file can be open at one time by any user. To close one design file and continue with another design,
select <File> from the menu bar, and then select either <New Design> or <Open Existing Design>. To simply
close the file, select <Exit>. Selecting <Exit> will close the file, but the user will still be logged into WisPave and
can proceed with another design if desired. To exit WisPave completely, close the browser window.

2.2 WisPave Link

After receiving authorization, WisPave 4 can be accessed at: https://trust.dot.state.wi.us/wispave/home.do



https://trust.dot.state.wi.us/wispave/home.do
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WAMS Home
Please don't bookmark this page.

Figure 1. WisPave Logon Screen

2.3 Home Page

After logging in, user will go directly to WisPave Home Page. Links to WisPave User Manual and FDM Chapter
14 are located directly above the graphic.

Select <File> from the menu bar, located in the upper left of the screen, to either create a new design or open an
existing design.

BEPARTMENT OF TRAMSFORTATION

wis.
Hoing Business SYST

Usar: Dab Bischof

WisDOT Pavement
Engineering Software

WisPave 4

Wisconsin Department of Transportation
Division of Transportation Systems Development
Bureau of Technical Services
Materials Management Section
Pavements Unit

Direct quistions 1o the WigDOT Computar Help Desk 1-500.362-3050

Figure 2. WisPave Home Page
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2.4 Pavement Design Start Options

WISCONSIN DEPARTMENT OF TRANSPORTATION

llning Business ACPT

WisPave Home | File | Exit

ow
User: Deb Bischoff

MNew Design

Open Existing Design Region: (211 cr Select Onefs]| Type: 211 or Select Onel+|

Direct questions to the WisDOT Computer Help Desk 1-800-362-3050

Figure 3. Start Options

2.4.1 New Design

By selecting <New Design>, WisPave proceeds to the New Pavement Design General Information screen, with the
‘Designer’s Name’ and ‘Design Date’ automatically inserted. The ‘Designer’s Name’ is the name that was used to
create your WAMS ID. The name cannot be manually changed in WisPave, but it can be revised in your WAMS
profile. Several suffixes can be selected in WAMS to be shown after a name, but “P.E.” isn’t one of them.
However, it can be manually added after a last name by inserting a space and then “PE”; no commas or periods are
allowed in that field. See an example in the following screenshot.

WISCONSIN DEPARTMENT OF TRANSPORTATION

Dping Business ACPT

WisPave Home | File | Exit

i

o
User: Deb Bischoff PE

New Pavement Design General Information

*ProjectiD: | "Designers Name: 1}, Bischoff PE
*Design Name: *Design Date: n2-06-2014
*Roadway Name: *Type: Se;ec:E
* Project Termini: * Status: Se'_eczlz|
*Highway Name:
*Region: Select|s]
.
Comments:

Hext

Figure 4. New Pavement Design General Information

The “Design Date’ defaults to the current date in which the file was created, but it can be changed. All the fields
denoted with an asterisk must be completed before proceeding to the next screen. Use a mouse or the <Tab> key to
advance through the various fields. Once a ‘Region’ is selected, then a ‘County’ field is displayed with a list of
counties in the corresponding region. Once a ‘County’ is selected, a second *County’ box is displayed. That field is
optional and only needed if a project spans two counties.



Select <Next> to save the data entered on the current screen (and the newly created design file) and proceed to the
following screen. In order to save the file, at least one of three fields (Project ID, Design Name, or Design Date)
must be unique from all other design files. In other words, there can be numerous files/designs with the same
‘Project ID’ and the same ‘Highway Name,” but each would require different ‘Design Names’. If those three fields
are identical to those of any existing file and <Next> were selected, then a message will appear stating, “Pavement
design is not submitted, please check the constraints.” One of the three aforementioned fields would need to be
changed to be unique from all other files in order to save the information and proceed.

Note that the menu bar in the upper left only allows three options and hasn’t changed from the previous screen.
But, once this screen is completed and saved by selecting <Next>, the menu bar expands to allow for easy
navigation throughout the program. The navigation bar is discussed further in section 2.4.

2.4.2 Open Existing Design

Selecting <Open Existing Design> will display a comprehensive list of Existing Pavement Designs that the user
has created or has authorization to access. The list of existing pavement designs can be filtered by identifying a
‘Region’ and/or ‘“Type’ (local, state, or other) prior to selecting <Open EXxisting Design>.

Existing Pavement Designs

Show |10 Eentries Search:

Design

Date Delete

Region Designer

Project 1D | Highway Name | Design Name Type | Status

Design | LCCA

Deb 12-09-

22 " .
1111-22-33 89 123 Sw Local Draft Bischoff 2013 Design LCCA
1206-07-08 USH 18/151 Deb's Test SW State Final Deb 1i-11- Design LCCA

Bischoff 2013
1234-56-78 STH 123 Intersection of CTH A and CTH B SE State Final I B Design LCCA
Bischoff 2014
. N Todd 01-06- .
10 g - 50 W
1310-10-00 STH 50 Section #1 - STH 50 W. of 60th St SE State Final Peschke 2014 Design LCCA
- e e T S = Todd 09-23- .
1370-15-01 STH 16 Section #1 (CTH "P" to south CTH "KE™) SE State Final Peschke 5013 Design LCCA
1370-15-02 STH 16 Section #1 (CTH "P” to south CTH "KE™) SE State Final Todd 10-24- Design LCCA
Peschke 213
. Thomas 01-08- .
1430-01-05 STH 82 STH 13-139 NC State Final Nelson 2014 Design LCCA
. Antheny 09-05- .
c
1480-22-00 STH 54 1480-22-00A NE State Final Allard 5013 Design LCCA
22322222 STH ABC Test1,2,3 NW State Final Lzd ik Design LCCA
- Bischoff 2013
2222-22-23 STH 222 Test Run #2 SE State Final Deb 1i-11- Design LCCA
Bischoff 2013
Showing 11 to 20 of 28 entries 4 Pk
Delete Designs

Figure 5. List of Existing Pavement Designs

The comprehensive list of existing designs shows the first ten designs sorted numerically by Project ID. If viewing
in a minimized screen size, scrolling down to see the bottom rows of the first 10 designs might be needed. Select
the right arrow key to see the next ten designs. The number of designs shown on the first screen can be changed to
show 25, 50 or 100. Designs can also be sorted in either ascending or descending order by using the arrow keys
next to column titles. Or, use the *Search’ tool to help find a particular file.

By selecting an existing ‘Project ID’, WisPave goes to the Edit Pavement Design General Information screen of
that design file. WisPave will advance directly to the Design Mode or LCCA Mode menu screen of the applicable
file if <Design> or <LCCA> is selected, respectively, from the list of designs. One or more files can be deleted by
the designer by checking the ‘Delete’ box of the appropriate Project ID and then selecting <Delete Designs> on the
bottom right of the screen. WisPave does not have an ‘Undo’ feature, so be sure you want to delete a file before
doing so.



All designs that are created in WisPave are saved and stored in a centralized database and filed based on the
column titles shown on the Existing Pavement Designs screen: ‘Project ID’, “Highway Name’, ‘Design Name’,
‘Region’, “Type’, ‘Status’, ‘Designer’, and ‘Design Date’. As previously mentioned, the *‘Project ID’, ‘Highway
Name’, or ‘Design Date’ must be unique from all other existing files. The ‘Design Date’ shown in the list of
Existing Pavement Designs is the same as the ‘Design Date’ displayed on the Pavement Design General
Information screen.

Over time, the database of pavement design files will become extremely large. So, it is essential that all users of
WisPave contribute to managing the size of the database by deleting designs that are no longer needed.

2.5 Edit Pavement Design General Information

Once an existing file is opened, any information can be edited. However, if one or more fields on the Edit
Pavement Design General Information screen are revised, and then a different ‘Region’ is selected, the program
routes to the server to get the appropriate counties in the newly selected region. In doing so, it also takes the
previously saved data from the server, before routing back to the current screen and repopulating all the fields.
Thus, any changes made before selecting a different region are lost and the fields are reverted to the previously
saved data. To avoid this problem, select the appropriate ‘Region’ before editing the rest of the information on this
screen.

..... VT

User: Deb B‘i‘sch off

Edit Pavement Design General Information

*Project ID: 1234-56-78 *Designer's Name:  p_p pigohaft
*Design Name: Intersection of CTH *Design Date: 12-31-2013
*Roadway Name: Wizconsin Road *Type: State El
*Project Termini: CTH B * Status: Final [=]
*Highway Name: STH 123
*Region: SE E|
*County: Kenosha [=] [select [=]
Comments:
Back | Save Az New || Hext ‘
Last Updated date and Time: 01/30/2014 4:00:08 PM

Figure 6. Edit Pavement Design General Information

Changing the “Project ID’, the ‘Design Name’, or the ‘Design Date’ activates the <Save As New> tab, allowing a
user to make a duplicate of the file with the revised ID, name or date. By selecting <Save As New>, the original
file remains intact and the open/active file is automatically switched to the newly created duplicate. After saving,
the program automatically advances to the next screen. The <Save As New> option is only available on this
screen.

Some users have the ability to open and view other designers’ files. If an authorized user opens a file that was
created by someone else, the only fields that can be edited are the ‘Project ID’, ‘Design Name’, and/or the ‘Design
Date’. By leaving these fields as they are, the user can view the entire file, but cannot change any data on any
screen. However, if the user edits at least one of the three fields, then the <Save As New> tab is activated as
previously discussed. If <Save As New> is selected, a duplicate file is created and the ‘Designer’s Name’ of the
new file automatically changes to that of the current user. And, all of the fields in the file are unlocked and the user
has full editing ability.



The “Design Date’ is only automatically inserted when a file is created. It does not automatically change or update
if a file is opened and edited, or if a duplicate copy is made. The user must manually change the ‘Design Date’ if
needed. However, the date and time stamp shown on the bottom center of the Edit Pavement Design General
Information screen updates automatically when a file is edited in any way. The date and time stamp is only shown
on this screen.

Selecting <Next> on the bottom of each screen saves the current data, overriding any previously saved data, and
then advances the program to the next WisPave screen.

When an existing file is opened, and the Pavement Design General Information screen was previously completed,
the WisPave navigation toolbar in the upper left expands to include ‘Design’ and ‘LCCA’ tabs. Selecting either of
these tabs will route the program directly to the menu screen of the respective mode. From there, WisPave can
easily navigate to any particular screen. The navigation toolbar allows for easy navigation through WisPave.
However, the navigation toolbar should not be used in the initial pavement design and LCCA process as the
data entered on the screens will not save without selecting <Next> at the bottom of each screen. In other
words, if data is entered on a WisPave screen and the navigation bar is used to advance to a different screen, then
the data entered on the current screen will not be saved. This aspect of the program will be refined during Phase |1
of WisPave development.

If <File> is selected from the toolbar while a pavement design file is open, a message will state, “Only one
pavement design can be open at one time. Do you want to close your open file and continue?” Selecting <OK>
will close the open file and the program will return to the start options—*‘New Design’ or ‘Open Existing Design’.
Similarly, if <Exit> is selected, a warning message will ask, “Are you sure you want to close your open file?” By
selecting <OK>, the open file will close, and the program will go to a screen that says, “Thank You for using
WisPave!” But the WisPave program remains open and the user is still logged-in and can continue to use WisPave.
To exit WisPave completely, select the <X> in the upper right corner of the browser window.

3 Design Mode

Selecting <Next> at the bottom of each screen will take the user through all of the screens in the design mode in
the order shown in the screenshot of the Design Mode menu (Figure 7). Or, the Design Mode menu can be directly
accessed from the navigation toolbar to advance to a particular screen. After the general project information screen
is completed, proceed to the Soil Parameters screen by selecting <Next>.



Design Mode

= General Information

» Soil Parameters

= Traffic Parameters

= Concrete Pavement Design

» HMA Pavement Design

= HMA Alt#1 Layer Thickness Design

= HMA Alt#2 Layer Thickness Design

= HMA Alt#3 Layer Thickness Design

= HMA Alt#4 Layer Thickness Design

Figure 7. Desigh Mode Menu

A text box with the “Pavement Design Details” is shown on the top of all of the screens in the design mode;
however, they were not included in most of the screenshots in this manual for space saving reasons. An example,
however, is shown in Figure 8. Only the ‘Project ID’ is displayed at the bottom of the screens in the LCCA mode.

3.1 Soil Parameters

Pavement Design Details
. . Intersection of CTH A .
Project I1D: 1234-56-78 Design Name: and CTH B Design Date: 12/31/2013
Highway: STH 123 Project Termini: CTHB County: Kenosha
Designer: Deb Bischoff
Soil Parameters
*Design Group Index (DGI): 10 =]
*Subgrade Improvement: Yes @ Mo
*Soil Support Value{SSV): 4.6  [=]
*Modulus of Subgrade Reaction(k): 200 =]
EBack Hezt

Figure 8. Soil Parameters

Enter the correct ‘Design Group Index (DGI)’—not the group index value used in the AASHTO system of soil
classification, as these values are different. See WisDOT’s Geotechnical Bulletin #1, attached below, for more
information. Also, identify whether or not the project involves ‘Subgrade Improvement’. Based on these two
inputs, the SSV and k values will default to values within the ranges shown in Table 1.1 of FDM 14-1 and
Attachment 1.1 of FDM 14-10. These are only defaults and can be changed to values recommended in the soils
report.



http://roadwaystandards.dot.wi.gov/standards/qmp/hidden/geotechnical01.pdf
http://roadwaystandards.dot.wi.gov/standards/fdm/14-01.pdf#fd14-1t1.1
http://roadwaystandards.dot.wi.gov/standards/fdm/14-10-001att.pdf#fd14-10a1.1

3.2 Traffic Parameters

Pawvement Design Details
Int cti fCTH A
ProjectiD: 1234.58.78 Design Mame: ot STETRA T hecign Date: 020272014
and CTHB
Highwray: S5TH 122 Project Termini: CTHE County: Kencsha
Designer: Deb Bischoff

Traffic Parameters

*Construction Year: 2014 “Design Year: 2034
“Construction Year AADT: 9171 “Design Year ALDT: 12100
“Directional Factor(DF): |, - |z| *“Lane Distribution Factor[LDF): 0.95 |z|
Truck
Classification| EIELETEL
20 I
asu 1.5
251.-2 1.7
as-2 6.4
2-51-2 0.3
Total % Truds
Traffic 13.1
[(Back] e

Figure 9. Traffic Parameters

The *Design Year’ automatically defaults to 20 years after the ‘Construction Year’. The default year can be
changed. The maximum AADT value, for construction and design year, is 9,999,999,999.

The *Design Lane Total Life ESALS’ are calculated for both flexible and rigid pavement designs and the final
values are rounded up to two significant figures as shown in the Concrete Pavement Design and HMA Pavement
Design screenshots (Figures 10 and 11).

3.3 Concrete Pavement Design

Concrete Pavement Design

Truck Type % of AADT DLT # of Trucks ESAL Load Factor ESALs
2D 32 5,035 161 0.3 48
35U 15 5,035 76 12 91
25-1,-2 1.7 5,035 86 0.6 51
35-2 6.4 5,035 322 1.6 516
2-51-2 0.3 5,035 15 21 32
Design Lane Daily ESALs: 738
Design Lane Total Life ESALs: 5,384,681 Rounded to: 5,400,000

Soil Parameters
Subgrade Improvement Flag selected: Mo
k : 200

Design Calculation

Calculated Pavement Thickness:

Pavement Thickness(ALT# 1): 3.0 E|
Pavement Thickness(ALT# 2): 0.0 E|
Baclk Hezt

Figure 10. Concrete Pavement Design



The calculated concrete pavement thickness is shown and then rounded up to the nearest “-inch. That thickness is
the default for ‘Layer 1’ of the Concrete Alt #1 Description (explained further in section 4.3.1). A second concrete
thickness alternate can be included in the LCCA, but is not required.

3.4 Hot Mix Asphalt (HMA) Pavement Design

HMA Pavement Design

Truck Type % of AADT DLT # of Trucks ESAL Load Factor ESALs
2D 3.2 5,035 161 0.3 48
35U 15 5,035 76 0.8 60

2512 1.7 5,035 86 0.5 43
35-2 6.4 5,035 322 0.9 290

2-51-2 0.3 5,035 15 2.0 30

Design Lane Daily ESALs: 471

Design Lane Total Life ESALs: 3,438,300 Rounded to: 3,500,000

Soil Parameters

DGl : 10

Subgrade Improvement Flag selected: Mo

S8V 4.6

Design Calculation

Calculated Required SHN:

Back Hext

Figure 11. HMA Pavement Design

The required structural number of an HMA pavement is calculated and shown. Select <Next> to save the screen
and proceed to the HMA ALT#1 Layer Thickness Design screen.

3.5 HMA Layer Thickness Design

HMA ALT#1 Layer Thickness Design

l Add Layer H Delete Layer ]

Layers PExisting Uppermost Other Material Unit Laye.r Thir:‘kness Structural
avement | Base Agg. Type Type Coefficient in. Number

1 = = = HMZA Pavement Type E-10 [«] || —— 0.44 4.0 1.76

2 = = Existing HMA Pavement El -------- 0.34 4.5 1.53

3 = = Base Lggregate Dense 1 1/4-inch El -------- 0.1 13.0 1.3

Note: You can add only 10 layers (including ‘Other layers)
No.of Layers: 3 No.of Other Layers: 0 Total SN: 4.59
Required SN: 4.58

Back l Hext Alternative H LCCA ]

Mote 1. If the structural design includes a granular subbase, then the layer can only contribute a maximum of 10% of the required SN (see FDM 14-10-5.8),
regardless of the material's strength coefficient or the thickness of the layer.

Figure 12. HMA Alternative 1 Layer Thickness Design

The HMA Alt# Layer Thickness Design screen is summarized below, then followed by more detailed information
regarding the different fields and certain aspects of the HMA Alt Layer Thickness Design screens (sections 3.5.1
through 3.5.8). The alternate designs cannot be named or given any title in WisPave; this issue will be addressed in
Phase II.

The HMA Alt# Layer Thickness Design screen opens with one layer that is defaulted to the appropriate E-mix
based on the ‘Design Lane Total Life ESALSs’ and conforming to standard spec Table 460-2 of. The default E-mix
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http://roadwaystandards.dot.wi.gov/standards/stndspec/ss-04-60.pdf#ss4-60t460-2

will be the same for each additional HMA alternative design. The default can be changed if needed. However, if an
existing design is opened, and the soils or traffic data is revised, then the E-mix will not automatically update to be
consistent with the newly calculated total life ESALs. That is because any HMA layer thickness designs that were
previously created and saved were saved to, and stored on, the server. So, when a file is opened, all of the saved
data, including the HMA and concrete designs, will be retrieved from the server. Thus, none of the default values
will update automatically and must be done manually.

Enter the thickness of the first layer, and then add pavement layers as needed. Additional pavement structure layers
can be added for a maximum of ten layers, including any ‘Other’ materials. <Add Layer> will add one layer under
any existing layers, while <Delete Layer> will delete the bottom layer. User cannot specify where a layer is added
or deleted. Once new layers are added, the specifics for the layers must be entered. If a layer is added that is not
needed, it must be deleted.

An HMA pavement that will include different HMA pavement layers can be shown as separate layers. See
standard spec 460.3.2 for appropriate HMA layer thicknesses and FDM 14-10-5.10 for PG binder selection
guidance. The PG binder for any HMA layer, in either an HMA or concrete pavement structure, will need to be
specified later in the description screen for each alternative design (see section 4.3).

If the total structural number (SN) of the current HMA pavement design varies from the required SN by ten
percent or more (higher or lower), then a cautionary message will display, but user may proceed. If the total design
SN varies from the required SN by 25 percent or more, the user may still proceed in WisPave, but justification
must be provided in the pavement design report.

Up to four alternate HMA pavements can be designed, but only one is required (except as noted in FDM 14-15-
1.2). All of the HMA designs do not need to be included in the LCCA. The user will later identify the alternative
designs to include in the LCCA (see section 4.1).

If only one HMA alternate design is to be entered, select <LCCA> after the HMA Alt#1 Layer Thickness Design is
completed to save the design and proceed to the LCCA portion of WisPave. To include more than one HMA
alternate design, select <Next Alternative> to save the current design and proceed to the next alternative layer
design screen. Proceeding to the next alternate design screen requires layer thicknesses to be entered. To cancel the
current design, select <Back> to return to the previous design and then proceed to the LCCA.

3.5.1 Layer Material Type

Once new layers are added, the material type must be selected from the drop-down list. The drop-down list of
material types for each pavement layer is a comprehensive list of all HMA, concrete, and subgrade bid item
materials that are included in WisPave. They are sorted numerically by bid item number. Appendix A contains a
list of all the layer materials used in WisPave along with their respective minimum and maximum thicknesses,
structural layer coefficients, and increments accepted in WisPave. Appendix B contains a comprehensive list of all
bid items used in WisPave, along with the bid item category of each. See section 4.7 for more information on Bid
Items.

3.5.2 Layer Coefficient

Once the material type of each layer is identified, a default layer coefficient is shown. WisPave does not
distinguish between crushed stone or crushed gravel of different aggregate types. Adjust the layer coefficient
accordingly (see Attachment 5.1 of FDM 14-10) to best represent the material expected to be used. Error messages
will be displayed if any layer coefficients are outside of acceptable ranges or are in inappropriate increments.

For further guidance regarding layer coefficients of existing pavement layers for HMA overlays, reference
Conversion Factors for Converting Thickness of Existing Pavement Components to Effective Thickness of the
Asphalt Institute’s “Asphalt Overlays for Highway and Street Rehabilitation” manual. Also see the excerpt from
WisDOT’s “Layer Coefficients for New and Reprocessed Asphaltic Mixes” research study report (W1 SPR-04-00)
for more information on structural layer coefficients for different pavement components.
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http://roadwaystandards.dot.wi.gov/standards/stndspec/ss-04-60.pdf#ss460.3.2
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http://roadwaystandards.dot.wi.gov/standards/fdm/14-10-005att.pdf#fd14-10a5.1
http://roadwaystandards.dot.wi.gov/standards/qmp/hidden/asphaltsns.pdf
http://roadwaystandards.dot.wi.gov/standards/qmp/hidden/hmalayercoef.pdf#page=2

3.5.3 Layer Thickness

Layer material thicknesses must be entered within the minimum and maximum thickness ranges and in appropriate
increments as follows:

« HMA Pavement = nearest ¥ inch
» Aggregates = nearest 1 inch
e Concrete Pavement = nearest ¥z inch

Layer thicknesses entered in incorrect increments or outside of the minimum and maximum ranges will be shaded
red and a warning message will display.

3.5.4 Existing Pavement

Identify any ‘Existing Pavement’ layers that will remain in place by checking the appropriate box in the second
column of the corresponding layers. Checking this box allows the material to contribute to the structural number of
the pavement without adding any costs since it is an existing layer. If a layer is identified as ‘EXisting’, then any
layers added after (under) that layer will automatically be identified as ‘Existing’.

In addition, the following material types are automatically flagged as ‘Existing Pavement’:

e Pulverize and Relay

* Mill and Relay

* Rubblizing

» (Existing) Cracking and Seating
e Existing HMA Pavement

» Existing Concrete Pavement

If an “Existing HMA Pavement’ or an “‘Existing Concrete Pavement’ is to remain in place and intact, then nothing
else is needed for that layer. Thus, the pavement layer can contribute to the pavement structure, but no costs will
be calculated and included in the initial construction cost. Accordingly, the same holds true for any existing layers
that were previously pulverized or rubblized and will remain in place without needing any additional work.

However, if an existing pavement will be repaired or milled prior to paving over it, then the existing pavement
should be included as a layer and it should be identified as ‘Existing Pavement’. By identifying the layer as
existing, no costs will be included for constructing the pavement. The work of repairing or milling the pavement
should be added later in the HMA or concrete alternate description screens as an ‘Additional Construction
Process’. Similarly, if an existing pavement will be rubblized, pulverized and relaid, or milled and relaid before
being paved over, then the ‘Material Type’ of the layer should be the processed material so that it will get the
appropriate layer coefficient, but it should also be identified as ‘Existing Pavement’ since the pavement is already
in place. The costs of the associated work—‘Pulverize and Relay’, ‘Mill and Relay’, or ‘Rubblizing’—will be
accounted for as an ‘Additional Construction Process’ and should be added accordingly in the HMA or concrete
alternate description screens. This is explained again in Section 4.3.5.

Note that crack and seat is labeled as ‘(Existing) Cracking and Seating’. The user can identify the layer if it exists
and is to remain in place, but it is assigned a default layer coefficient of 0.0 since WisDOT does not recommend its
use on the state trunk highway system. For the same reason, ‘Cracking and Seating’ is not an option under
‘Additional Construction Process’.
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HMA ALT#2 Layer Thickness Design

| Add Layer | | Delete Layer |
Lavers Existing | Uppermost Other Material Unit Layer Thickness || Structural
Y Pavement | Base Agg. Type Type Coefficient in. Number
1 HM Type E-10 = || — 0.44 c.& 242
2 7 7 Pu = || — 0.18 4.5 0.81
3 i Base Aggregate Dense 1 1/4-inch = || — 0.1 13.0 13
Mote: You can add only 10 layers (including ‘Other’ layers)
MNo.of Layers: 3 MNo.of Other Layers: 0 Total SN: 4.53
Required SN: 4.58
Back | Hext Alternative | | LCCA |
Mote 1. If the structural design includes a granular subbase, then the layer can only contribute a maximum of 10% of the required SN (see FDM 14-10-5.8),
regardless of the material's strength coefficient or the thickness of the layer.

Figure 13. HMA Alternative 2 Layer Thickness Design

3.5.5 Uppermost Base Aggregate

The uppermost aggregate base course quantity calculations include the thickness of the uppermost aggregate layer
for the full roadway width plus any aggregate needed under paved shoulders that are designed at a different
thickness than the pavement. Although the aggregate under paved shoulders is not necessarily the same material as
the uppermost base course aggregate, the material is assumed to be the same for programming simplicity and
guantity calculations. Therefore, the ‘Uppermost Base Aggregate’ layer must be identified by checking the
appropriate box in the third column, titled accordingly.

A new pavement should only have one ‘Uppermost Base Aggregate’; however, no programming measures were
included in WisPave to limit this column to one layer selection. Furthermore, WisPave does not require that a layer
be identified as the ‘Uppermost Base Aggregate’ in case an existing base course is to remain in place and serve the
purpose.

The need of a drained pavement structure is determined without regard to the pavement type or traffic loads.
Therefore, if a drained structure is needed, it should be included in both the HMA and the concrete pavement
structural designs. ‘Base Aggregate Open Graded’ can be identified as the base course material type, but the
guantity and costs for pipe underdrain, geotextile fabric, and apron endwalls are considered equal for both concrete
and HMA pavement structures. So, those bid items, and their associated costs, were omitted from WisPave
altogether.

3.5.6 Subgrade Improvement

If ‘Subgrade Improvement’ was identified on the soils screen, then the soil support value was already increased, by
default, to account for the influence of the select material. As explained in FDM 14-10-1.1, no additional credit
should be given to the material. Therefore, if ‘Subgrade Improvement’ was identified on the Soil Parameters
screen, then the minimum acceptable layer coefficients for typical subgrade improvement materials (‘Breaker
Run’, ‘Select Crushed Material’, *Pit Run’, and ‘Base Aggregate Dense 3-inch’) go down to 0.0 so that the
material and associated cost can be included, without giving it additional credit in the structural design. The default
values of these materials are 0.10, so adjust the layer coefficient accordingly, if needed. The minimum layer
coefficient for “‘Backfill Granular’ is 0.0 regardless of whether or not *Subgrade Improvement’ was indicated.

3.5.7 Granular Subbase

As explained in EDM 14-10-5.8, a granular subbase cannot contribute more than 10% of the Total SN. So, the
acceptable layer coefficients for ‘Subbase’ range from 0.01 to 0.10 and the material is flagged so the user cannot
mistakenly give it additional credit. The flag means that if a ‘Subbase’ layer of an HMA design doesn’t comply
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with the ten percent rule and the user tries to proceed to the next screen, a warning message will display alerting
the user of the problem and instructing the user to adjust the layer coefficient accordingly. ‘Subbase’ is the only
layer material flagged with the ten percent rule.

If other materials, such as “Pit Run’, ‘Breaker Run’, or ‘Select Crushed Material’, are used as a subbase, then
lower the layer coefficient so that the layer meets the ten percent rule; the minimum layer coefficient of all three of
these materials is 0.01.

3.5.8 Other

Any of the possible ten layers of an HMA pavement design can be identified as ‘Other’ by checking the
appropriate box in the fourth column. This option can be used to include any bid items that are not included in
WisPave. If the ‘Other’ box is checked, enter the name of the ‘Material Type’ (up to 25 characters) along with the
corresponding ‘Unit Type’ of the item. The quantities for ‘Other’ materials will be entered later in the program.

Keep in mind that this screen is for the initial construction cost of each HMA pavement design. There will be more
opportunities in later screens to add other items.

The bid item “Asphaltic Base’ is primarily used for constructability purposes. As such, it should not be part of a
life cycle cost analysis and was therefore not included in WisPave. It can be included and specified in the
Pavement Design Report, if needed.

4 Life Cycle Cost Analysis (LCCA)

WisPave is currently used to design pavement structure alternatives and then proceed to the LCCA if desired.
Phase 11 of WisPave development will allow the additional option of using WisPave for the sole purpose of
conducting an LCCA. This will become increasingly necessary as WisDOT implements AASHTO’s Mechanistic-
Empirical Pavement Design methodology.

41 LCCA Mode Menu

Selecting <LCCA> from the navigation toolbar will open the LCCA Mode menu. The menu shows the order of the
screens in the LCCA mode.

If an existing file is opened, the LCCA Mode menu will only show the alternative concrete and HMA designs that
were included in the LCCA when the file was created. So, it won’t necessarily show both concrete alternatives and
all four HMA alternatives as shown in Figure 14. In addition, the project type (urban or rural) that was previously
identified will be shown in the menu. The LCCA Mode menu will update if additional designs are added or deleted
and saved by selecting <Next>.
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LCCA Mode

+ LCCA

= Concrete Alternatives

= Description
m Alt#1

= Quantities
n Alt#1

* HMA Alternatives

= Description

m Alt#]
n Alt#2
n Alt#3
u Alt#4

= Quantities

u AltE1
n Alt#2
m Alt#3
n

[t#4

T

- Bid ltems
: HMA
= Concrete
= Base Course
= Subbase
= Remove Pavement
= Other

» Costs

« LCCA Results

= Rural Cross Section
m Alt#1

= Maintenance & Rehabilitation
n Alt#1

= Rural Cross Section

u Alt#1
n Alt#2
n Alt#3
m Alt#4

= Maintenance & Rehabilitation

m Alt#1
n Alt#2
n Alt#3
m Alt#4

Figure 14. LCCA Mode Menu

After all the HMA alternative designs are completed in the desigh mode, selecting <LCCA> at the bottom of the

screen will advance the program to the LCCA screen.

4.2 LCCA
LCCA
* Project Type: Urban @ Rural
*LCCA Length: 271 Hile=s
Mo. of HMA Alternatives: 4

* Select HMA Alternatives to include in LOCA: YIHMA Alt#t 1
Mo. of Concrete Alternatives: 1

* Belect Concrete Alternatives to include in LOCA:

Baclk

YIHMA Altd# 2 [HMA Aty 2

YIConcrete ALt# 1

SIHMA Altd 4

Hext

Figure 15. LCCA Parameters
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Identify the ‘Project Type’ and the ‘LCCA Length’. An LCCA can be conducted on the entire project length or on
any unit length (e.g. 1-mile segment), in just one direction or in both directions. WisPave allows up to four travel
lanes and one shared/center lane to be included in each pavement design. If a project exceeds the number of lanes
allowed in WisPave, then conduct the LCCA in one direction.

Select the design alternatives to include in the LCCA, regardless of the number of alternative designs that were
actually created. If four different HMA pavement designs were created, any or all of the alternate designs can be
included in the LCCA. WisPave currently allows HMA alternative designs to be selected for the LCCA even if
they weren’t previously created. This flaw will be addressed in Phase Il of WisPave development. If a second
concrete thickness wasn’t previously entered, then ‘Concrete Alt# 2’ will not be an option on this screen. At least
one HMA alternate and one concrete alternate are required to be included in the LCCA.

After the LCCA screen is completed, the program proceeds, in order, to the Concrete Description, Urban or Rural
Cross Section, Quantities, and then the Maintenance and Rehabilitation for the first concrete alternative design. If
a second concrete design is included in the LCCA, the program will cycle through the same screens, in the same
order, for the second concrete alternative.

After the concrete alternatives have been completed, the program will process through the same screens, in the
same order, for the HMA alternative designs included in the LCCA. Since the Concrete and HMA screens are very
similar, the following sections of this manual will cover the individual screens for both pavement types, and any
specifics within them.

4.3 Concrete and HMA Alternative Description
4.3.1 Concrete Description

Concrete Alt#1 Description

| Add Layer || Delete Layer ‘
L Existing ||Uppermost Material Unit  ||Thickness|| % Eofjlack Jlackinal
AYerS| pavement|| Base Agg i Type Type in AC BG aal Eayerans
) i Layers Gal/SY
T T e et ey || U (=T | R U | |
2 v 11 I — [ (I | | N | [ | E—
3 11 I — [ (I | IS | U | [ | R —
4 J Recycled Glass [5G [ | | U | U | R —
Shoulders
Shoulder Materials: |z =]
. Thickness # of Tack Tack Coat
L e in. e =E Coat Layers Coverage Gal/SY
HML Pavement Type E-0.3 E| 3.5 5.5 Lephaltic Material PGSE-28 E| 1 0.025
Additional Construction Process
| 4dd Construction Process || Delete Construction Process ‘
% of LCCA Existing % of Surface
Layers Other| Process Description Lengt_h Pavement An?a_ & Pf
Requiring " Requiring | Stations|
Width ft. .
Process Repair
/B E| Eemoving Pavement loo0.0 3z2.0
/3 =]
/3 =] 143.0
Bacl Hext

Project ID: 1234-56-78

Figure 16. Concrete Alternative 1 Description
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The concrete pavement thickness, previously calculated and identified in the Concrete Pavement Design screen, is
the default for the first layer of the concrete pavement structure. The concrete thickness cannot be changed without
going back to the design screen and manually changing the thickness there. Any additional layers can be added to
the pavement structure in the same method as in the HMA Layer Thickness Design screens. Again, the maximum
number of layers is ten. After a layer is added, select the ‘Material Type’ from the drop-down menu and enter the
layer thickness.

Identify if any layers are ‘Existing Pavement’ and will remain in place. As such, no additional costs will be
calculated for existing layers. Unlike HMA pavement designs, existing layers do not contribute to the structural
design of a concrete pavement, so including them on this screen is optional. For the same reason, the layer
coefficients of the different layers are not needed. Identify the *‘Uppermost Base Aggregate’ layer of the structure.
If the “‘Other’ box is checked for any layer, the drop-down menu for the ‘Material Type” will not be available and
the field will open for the user to enter any material name (up to 25 characters). An ‘Other’ layer is included in the
Concrete Alt#1 Description example (Figure 16). The only other field that needs to be completed for ‘Other’ layers
is the “Unit Type’.

4.3.2 HMA Description

HMA Alt#1 Description

et . - Unit # of Tack Tack Coat
L(a):he;ff P‘;i':;'_'l%t M_ela_ter;al Thlri‘hness Weight HAC PG Coat Coverage
yp : Ibs/SY/in Layers GallSY
1 N HMA Pavement Type E-10 4.0 112.0 5.5 Lsphaltic Material PG58-28 [«|| 1 0.025
2 Y Existing HWMA Pavement 4.5 0.0 || — || e e || s
2 ¥ Base Aggregate Dense 11/4-) . 20 | — 0 e
inch
Shoulders

c Thickness # of Tack Tack Coat

Maleralivne in. R e Coat Layers Coverage Gal/SY

HMA Pavement Type E-10 [ 4.0 5.5 Asphaltic Material PGS58-28 [w] ] 0.025

Additional Construction Process

‘ Add Construction Process | iDelete Construction Process

% of LCCA Existing % of Surface
Layers Other| Process Description RLengt_h Pavement An?a_ & ?f
equiring |\'\ae vt e Requiring ||Stations|
Process ) Repair
H/L El Removing Asphaltic Surface Milling El 100.0 3E5
Back Hext

Project ID: 1234-56-78

Figure 17. HMA Alternative 1 Description

The top portion involving the HMA pavement layers will be completed, as the information is automatically
transferred from the HMA layer thickness designs.

4.3.3 Concrete and HMA Layer Description

The last four columns of the top portion involve HMA specifics and will only unlock for layers that include HMA

pavement. Those fields need to be completed for all applicable HMA layers.
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4.3.4 Shoulders

The shoulders only allow for one layer and one material to be identified. Select the shoulder material for all
alternative designs. The HMA alternative description screens only include HMA options for the shoulder material,
while the concrete description allows HMA and concrete shoulder options. HMA shoulder options will include all
of the E-mixes and SMA, while the concrete shoulder options include all concrete base and concrete pavement bid
items.

4.3.5 Additional Construction Process

Identify any ‘Additional Construction Process’ that will contribute to the initial construction cost of all concrete
and HMA alternative designs. The drop-down list of construction process options is the same for concrete and
HMA alternates and are as follows:

* Removing Pavement - SY

» Removing Concrete Surface Partial Depth - SY

» Removing Asphaltic Surface Milling - SY

*  Prepare Foundation for Asphaltic Paving (project) - LS

»  Prepare Foundation for Concrete Pavement (project) - LS
»  Prepare Foundation for Concrete Base (project) - LS

»  Prepare Foundation for Asphaltic Shoulders - STA

» Prepare Foundation for Base Aggregate - STA

* Pulverize and Relay - SY

* Mill and Relay - SY

* Rubblizing - SY

» Base Patching Concrete - SY

» Concrete Pavement Continuous Diamond Grinding — SY

Depending on the construction process selected, and the respective unit type (shown above), different fields in the
adjacent columns will unlock and require input so that quantities can be calculated. Those that are lump sum (LS)
will not require any additional information. If a construction process involves a layer previously identified in the
layer design, then identify the layer number in the first column. Relating a construction process to a layer is for
informational purposes only and does not affect any of the quantity calculations. Any ‘Additional Construction
Process’ can be identified as ‘Other’ by checking the appropriate box. Only the ‘Process Description’, up to 25
characters, needs to be entered for ‘Other’ construction processes. The quantity of any ‘Other’ processes identified
will need to be calculated and entered in the Quantities screen of the respective alternative. WisPave allows an
unlimited number of additional construction processes for each alternative pavement design.

As previously explained, if an ‘Existing HMA Pavement’ or an ‘Existing Concrete Pavement’ is to remain in place
and intact, then nothing else is needed for that layer. Thus, no additional costs will be calculated and included for
layers identified as ‘Existing Pavement’. The same holds true for any existing layers that were previously
pulverized and relaid or rubblized and will remain in place without needing any additional work.

However, if a layer involves an existing pavement that will be milled, base patched, or diamond ground before
placing additional layers over it, then the additional work will result in additional costs that need to be included in
the initial construction cost of each alternate. As such, identify any applicable construction processes so that the
associated costs will be included. See HMA Alt#1 Description (Figure 17) as an example.
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HMA Alt#2 Description

Layers/|| Existing Material Thickness| Wl-ll;?;]tht %AC PG o ?;;E;Ck Eii';g::
Other | Pavement Type N |bs/SYiin e GallSY
[ 1 ]~ | nmaPavementTypeE10 || 625 | 1120 |[5.5 |[zspnaicic material peszoe | 1 [ IEEES
2 Y Pulverize and Relay 4.5 2 | | e | IR | I —
3 ¥ Base ﬁggreg_ale Dense 1 1/4- 10.0 20 -0 N

inch
Shoulders
. Thickness # of Tack Tack Coat
Material Type in. AC PG Coat Layers Coverage Gal/SY
HMA Pavement Type E-10 El || 5.5 || 5.5 || Azphaltic Material PGE5E8-28 El || 1 || 0.025 |

Additional Construction Process

| Add Construction Process || Delets Construction Process |
% of LCCA L % of Surface
Length Existing Area # of
Layers Other| Process Description b Pavement L .
Requiring . Requiring ||Stations|
Width ft. .
Process Repair
Layer 2[=] Pulverize and Relay [=] i00.0
Back Hext

Figure 18. HMA Alternative 2 Description

Similarly, if a project involves ‘Pulverize and Relay’, ‘Mill and Relay’, or ‘Rubblizing’ any pavement layer, then
that layer should have been previously identified as ‘Existing Pavement’ so that no costs are included for
constructing those layers. However, the work associated with the processing of the layer material—Pulverize and
Relay, Mill and Relay, or Rubblizing—needs to be added as an ‘Additional Construction Process’ so that the
associated gquantities and costs will be calculated and included. See HMA Alt # 2 Description (Figure 18) as an
example.

As previously explained, ‘Crack and Seat’ is not an ‘Additional Construction Process’ option in WisPave.

4.4 Concrete and HMA, Urban and Rural, Cross Section

The cross-section screen displayed is based on the “Project Type’ identified (urban or rural) on the LCCA screen.
The screens are the same for concrete and HMA pavement design alternatives. The ‘Number of Travel Lanes’
options are zero though four, with maximum lane widths of 20 feet. There can also be one center/shared lane if
needed. If a project involves more than four lanes and one shared lane, then perform the LCCA in one direction
using half the width of the center/shared lane. The results and percentage of difference between alternates will be
the same.

The ‘Pavement Structure Width’ is calculated automatically for urban and rural projects, and is simply the sum of
the travel lane widths.

If a project includes more than one concrete alternate, then the cross-sectional data that is entered for Concrete Alt
#1 will default to the same values for the second alternative. Likewise, the cross section data needs to be entered
for HMA Alt #1, but the values entered will become the default values for any additional HMA alternatives.
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The diagrams displayed are very generic and do not reflect a specific design or any data entered by the user. Most
guantity calculations involve either the ‘Roadway Width’, the ‘Pavement Structure Width’, and/or the ‘Paved
Shoulder Widths’, so the actual order that the lane widths are entered is irrelevant.

4.4.1 Urban Cross Section

The ‘Roadway Width’ is calculated automatically for urban projects assuming curb and gutter on both sides for
simplicity. Since a standard curb and gutter width of 3.5 feet is assumed for both sides, the calculation for the
‘Roadway Width’ sums up the widths of all travel lanes, center lane, and shoulders, and then adds the 7 feet for the
curb and gutter. As such, the default ‘Roadway Width’ is 7 feet, before any information is even entered.

Enter the ‘% of Project Length for new Curb & Gutter’. One hundred percent reflects curb and gutter on both sides
of the road for the entire LCCA length. If a project also involves median curb and gutter, then the LCCA should be
performed in one direction.

Concrete Alt#1 Urban Cross Section

*Roadway Width: 4z *% of Project Length for new Curb & Guiter: 100
*Paved Left Shoulder Width: 3 *Paved Right Shoulder Width: &
*Number of Travel Lanes : 2 [=]

Lane 1 Width : 14 .1 Lane 2 Width : 12.0

Number of Center/Shared Lanes : | 0[+]

Pavement Structure Width:

Back Hext

Roadway Widlh

Pavement Structure Width
Paved Left Paved Right

Shoulder Shoulder
Width \ / Width
i Lane 4 ] Lane 3 I Lane 2 [ Lane 1 l‘

Base Course

Figure 19. Urban Cross Section

4.4.2 Rural Cross Section

The ‘Roadway Width” must be entered for rural projects. The roadway width must be a minimum of the sum of the
travel lane widths, center lane width, and paved shoulder widths.

The maximum side slope for rural projects is 12:1.
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Concrete Alt#1 Rural Cross Section

*Roadway Width: 40 *Side Slope: 4 1
*Paved Left Shoulder Width: 3 *Paved Right Shoulder Width: ¢

*Number of Travel Lanes : 2 [=]

Paved Lane1 Width : 14 Paved Lane2 Width : 1z

Number of Center/Shared Lanes : [ o[+

Pavement Structure Width:

Baclk Hext

Roadway Wldth

Pavement Structure Width
Paved Lefl Paved Right

Shoulder Shoulder
width \ [ Width
‘ Lane 4 | | | |

‘ Lane 3 Lana 2 Lane 1 ‘
/ B B \

Figure 20. Rural Cross Section

4.5 Concrete and HMA Quantities

The material quantities involved with the initial construction of each pavement structure alternative are displayed.
The top portion shows the material quantities of each layer of the pavement design. The middle portion shows the
guantities of shoulder material and any additional construction processes that were identified.

Calculate and enter the quantities of any *‘Other’ layer materials or ‘Other’ additional construction processes that
were previously identified. Also, at the bottom of the quantities screen of each alternative design, enter up to three
additional initial construction items not previously covered, along with the respective units and quantities.

45.1 Concrete Alt #1 Example

The Concrete Alt#1 example design (Figure 21) involved a 9-inch concrete pavement (Layer 1), over two layers of
3-inch thick Base Aggregate Dense 1 ¥s-inch, over a fourth layer of ‘Other’ material identified as ‘Recycled
Glass’. Notice in the Concrete Alt#1 Quantities screenshot (Figure 22), that the quantity of material for Layer 2 is
much higher than that of Layer 3, even though they are both the same thickness and the same material. That is
because Layer 2 is identified as the ‘Uppermost Base Aggregate’ layer. As such, the quantity calculations for
Layer 2 include the material for the thickness of the layer plus the aggregate under the shoulders to the same depth
as the pavement, which amounts to 5% inches in this example.

The ‘Layer 4’ material of ‘Recycled Glass’ and the “‘Unit Type’ (CY) is included in the Concrete Alt#1 Quantities
screen, but the quantity field is initially blank and needs to be entered. The Concrete Alt#1 example design shown
also included three additional construction processes. They are shown in the middle section along with the \45]-
p[y67p[‘/uantities involved for each. Had any ‘Additional Construction Process’ been included and identified as
‘Other’, then the name entered for the ‘Process Description’ would appear in the middle section. The quantities for
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that item would need to be entered, but the units would not be needed because the “‘Unit Cost” will need to be
entered later, in the Other Bid Items screen.

Concrete Alt#1 Description

[ Add Layer ][ Lelete Layer ]
. . . . # of Tack Tack Coat
Layers Pizf:;lit Lé[;zrglost Other M.?.mnl .Il.'l nit Thlci:ness A‘}C‘n PG Coat Coverage
A BEE e : Layers GaliSY
1 B || O |[conczete Pavement, 8 inch  [«]f —— |20 ||| —||—]|| -—— | = ——
2 ] ] =l = EX% (AN | | | R | B —
3 [l ] [ ||Base Zggregate Dense 1 1/4-inch  [w|| - X% (RN | | | R | B —
4 = = Recycled Glass oy [ — | — =l — |
Shoulders
Shoulder Materials: |=Mz =]
. Thickness # of Tack Tack Coat
[LAEETTE in. e RE Coat Layers Coverage Gal/SY
HME Pavement Type E-0.3[=] 3.5 5.5 Bsphaltic Material PGS58-28 |w| 1 0.0z25
Additional Construction Process
[ 4dd Construction Process ][ Delete Construction Process ]
% of LCCA Existing % of Surface
Layers (Other| Process Description RLenf_]l.h av An?a_ & ?f
equiring - Requiring ||Stations
Width ft. ;
Process Repair
H/L [ Removing Pavement E| 100 32
Jarr El |:| Prepare Foundation for Concrete Pavement (project) E|
M/ [ Prepare Foundation for Asphaltic Shoulders E| 143

Project ID: 1234.56-78

Figure 21. Concrete Alternative 1 Example
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Concrete Alt#1 Quantities

Bid
Layers Item Bid Item Desc Units Quantity
No
1 415.0090 | Concrete Pavement, 9 inch SY 41,336.5
2 305.0120 | Dase Aggregate Dense 1 TON | 212792
1/4-inch
3 305.0120 | D3se Aggregate Dense TON 12,9839
1/4-inch
4 Other Recycled Glass CY 2296.0

Additional Initial Construction Quantities:

Bid
Itemn Bid Item Desc Units Quantity
No
460.1100 | HMA Pavement Type E-0.3 (Shoulders) TOM 2.804.5
4550105 | Asphaltic Material PG58-28 (Shoulders) TOM 154.2
4550605 | Tack Coat (Shoulders) GAL 3877
Base Aggregate Dense 3/4-inch(SHLDR
305.0110 GRAVEL) TOM 2,097
204.0100 | Removing Pavement SY 50.875.7
211.0200 Prepare Found_ation for Concrete Ls 1
Pavement (project)
211.0400 Prepare Foundation for Asphaltic STA 143
Shoulders
Other Quantities:
Other Description | Unit | Quantity
Select [w] 0.0
Select[w] 0.0
Select [w] 0.0
Bachk Hext

Figure 21. Concrete Alternative 1 Initial Construction Quantities

In addition, the bottom of the Quantities screen (see Figure 22) for each alternative design allows an opportunity to
add up to three additional items that contribute to the initial construction cost of a particular alternative and have
not been previously covered. After including a description of the item, the units and quantity must also be entered.

45.2 HMA Alt #2 Example

HMA Alt #2 example design involved three layers as shown in the HMA Alt #2 Description screenshot (Figure
23). Layers 2 and 3 were identified as ‘Existing Pavement’ so no quantities were calculated for them. However,
Layer 2 involved an existing HMA pavement that was to be pulverized and relaid. Thus, the pavement layer was
identified as “‘Existing Pavement’ and “Pulverize and Relay’ was added as an ‘Additional Construction Process’.
The quantities involved with the process of ‘Pulverize and Relay” were calculated and are shown in the middle
section of the quantities screenshot.
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HMA Alt#2 Description

Figure 23. HMA Alternative 2 Initial Construction Quantities
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Layers/|| Existing Material Thickness Wl-tle?gi:ht yAC PG & %f‘;l'aa:ck Eii';g;i‘
Uy | e T7EE n- Ibs/SYfin Layers GallSY
1 N HMA Pavement Type E-10 6.25 112.0 5.5 Lsphaltic Material PG58-28 [« 1 0.025
2 Y Pulverize and Relay 4.5 0.0 ff — 0 |
3 ¥ Base Aggreqate Dense 1 1/4- 10.0 20 Il -
inch
Shoulders
c Thickness # of Tack Tack Coat
ey in. s =€ Coat Layers Coverage Gal/SY
HMAL Pavement Type E-10 [=] 5.5 5.5 Lsphaltic Material PG58-28 [w] 1 0.025
Additional Construction Process
[ Add Construction Process ][ Delete Construction Process ]
% of LCCA Existing % of Surface
Layers Other| Process Description RLengl_h Pavement An?a_ & Pf
equiring ||’y ok f Requm.ng Stations
Process Repair
Layer 2|Z| [ Pulverize and Relay El 10o0.0
Figure 22. HMA Alternative 2 Example
HMA Alt#2 Quantities
Bid
Layers Item Bid Item Desc Units Quantity
No
1 460.1110 HIMA Pavement Type E-10 TON 13,354 9
455 0105 Asphaltic Material PG58-28 TON 7345
455 0605 Tack Coat GAL 9539
Additional Initial Construction Quantities :
Bid
Item Bid Item Desc Units Quantity
No
4601110 | HMA Pavement Type E-10 (Shoulders) TON 53865
4550105 | Asphaltic Material PG58-28 (Shoulders) TON 296.3
4550605 | Tack Coat (Shoulders) GAL 4372
Base Aggregate Dense 3/4-inch(SHLDR
305.0110 GRAVEL) TON 5,789
3250100 | Pulverize and Relay SY 69,954 1
Other Quantities :
Other Description Unit Quantity
Select [=] 0.0
Select El o.o
Select [w] o.o




4.6  Concrete and HMA Maintenance & Rehabilitation Summary

The Maintenance & Rehabilitation Summary screens, for each alternative design, will open with only a blank
“Type of Work’ field shown, along with the following two maintenance cycles.

Concrete Alternative — Maintenance & Rehabilitation Summary - Alt #1

Add Delete
Year Type of Work Activity Sli_ri::;e Cost per Lane Mile Calculate
0 [~]
Concrete Maintenance 15t Cycle 50.00
Concrete Maintenance 2nd Cycle $0.00
0
Back | Hezxt Alternative

Figure 24. Maintenance & Rehabilitation Summary Initial Screen

4.6.1 Intital Type of Work

Select the initial type of work from the drop-down menu. Based on the option selected, the respective service life,
as identified in FDM 14-15-10.2.5, will be displayed.

Concrete options for initial type of work include:

* Initial Construction
» Initial Construction (Drained)
» Pavement Replacement (Concrete over Rubblized Concrete)

HMA options are:

» HMA Resurfacing - Overlay of Traditional or Deep-Strength Pavement
*  HMA Resurfacing — Overlay of JRCP

* HMA Resurfacing — Overlay of JPCP

* HMA Resurfacing — Overlay of CRCP

e Pavement Replacement (Including HMA over Pulverized HMA)

» Pavement Replacement (Including HMA over Rubblized Concrete)

» Initial Construction - Traditional or Deep-Strength

« Initial Construction - Traditional or Deep-Strength (Drained)

« Initial Construction — Perpetual Pavement

4.6.2 Rehabilitation Activity

Select <Add> in the upper right to add the first rehabilitation activity for the pavement structure. Select the
rehabilitation activity from the drop-down menu. The rehabilitation options vary, depending on the pavement type.

The rehabilitation activities for concrete pavements include:

e Concrete Repair & Grind

» Concrete Repair & HMA Overlay

» Mill, Concrete Repair & HMA Overlay

e Mill, Rubblize & Concrete Pavement Replacement
» Concrete Pavement Reconstruction
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The rehabilitation activities for HMA pavements include:

*  HMA Overlay

e Mill & HMA Overlay

»  Mill, Concrete Repair, and HMA Overlay

* Mill, Rubblize & HMA Pavement Replacement
* Pulverize & HMA Pavement Replacement

*  HMA Pavement Reconstruction

Once a rehabilitation activity is identified, the corresponding service life is shown next to it, and the total
pavement service life is updated and shown at the bottom. In addition, the following two maintenance cycles are
automatically added. Maintenance is explained in more detail in section 4.6.5.

Concrete Alternative - Maintenance & Rehabilitation Summary - Alt #1

Add Delete

Year| Type of Work Activity ST_?;LCE Cost per Lane Mile Calculate

0 |[Initial Construction [=] 25

8 Concrete Maintenance 1st Cycle $2000.0

16 Concrete Maintenance 2nd Cycle $4000.0

25 Concrete Rehabilitation Concrete Repair & Grind =] 8 Calculate

28 Concrete Maintenance 15t Cycle $2000.0

31 Concrete Maintenance 2nd Cycle $4000.0

33

[ Back | [ Wext Alternative

Figure 25. Concrete Maintenance & Rehabilitation with 1st Rehab

Select <Calculate> to enter the screen for the particular rehabilitation activity selected. Enter all the parameters in
the rehabilitation screen and select <Calculate> so that the quantities are calculated and shown. Then select
<Save> to save the information of that rehabilitation activity and return to the Maintenance & Rehabilitation
Summary screen. Repeat this process until the total service life of the pavement is a minimum of 50 years (see
Figure 27). If <Next Alternative> is selected when a pavement’s total service life is less than 50 years, an error
message will appear and must be addressed in order to proceed to the next screen.

Select <Next Alternative> to move to the next screen. If you only included one concrete alternative, then the
program will take you to the HMA Alt#1 Description screen. If you have completed the Maintenance and
Rehabilitation Summary screen for all of your HMA alternative designs, then WisPave will go to the first screen of
Bid Items when <Next Alternative> is selected.
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Concrete Alternative — Maintenance & Rehabilitation Summary - Alt #1

Add Delete

Year| Type of Work Activity ST;LCB Cost per Lane Mile Calculate

0 |[Initial Construction =] 25

8 Concrete Maintenance 1st Cycle $2000.0

16 Concrete Maintenance 2nd Cycle $4000.0

25 Concrete Rehabilitation Concrete Repair & Grind E| b Calculate

28 Concrete Maintenance 1st Cycle $2000.0

kLl Concrete Maintenance 2nd Cycle $4000.0

33 Concrete Rehabilitation Concrete Repair & HMA Overlay [=l 15 Calculate

38 Concrete Maintenance 1st Cycle $1000.0

43 Concrete Maintenance 2nd Cycle $1250.0

48 Concrete Rehabilitation Mill, Concrete Repair & HMA C'-Je:ilzl 15 Calculate I

53 Concrete Maintenance 1st Cycle $1000.0

58 Concrete Maintenance 2nd Cycle $1250.0

63

[ Back [ Hest Alternative |

Project 1D: 1234-56.78

Figure 26. Concrete Maintenance & Rehabilitation Completed

It is importatnt to note that WisPave will allow a user to merely identify the rehabilitation activities without
actually going into the rehabilitation activity screens to enter the specifics and calculate the respective quantities.
Thus, there will not be any rehabilitation costs for that alternative design. Be vigilant and open all rehabilitation
activity screens to enter the appropriate data, <Calculate> quantities, and <Save> the information. Also, be sure to
check the respective costs of each alternative design later in the program to make sure nothing was missed and to
make sure that none of the expected costs are zero.

4.6.3 Concrete Rehabilitation Actitities

Screenshots of the different concrete rehabilitation activities, as listed in the previous section, are shown in Figures
28-32, followed by brief guidance regarding a few particular items.

Concrete Repair & Grind

% of Surface Area to be Repaired: 2.0
Grind Limits: [Hone [=]
Calculate

ltem Units Quantity

Concrete Pavement Repair sY 2,296

Drilled Dowel Bars EACH 4,692

Sawing Concrete LF 10,332

Concrete Pavement Continuous Diamond Grinding SY 0
[=] 0.0
Baclk Save

Figure 27. Concrete Repair & Grind
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Concrete Repair & HMA Overlay

% of Surface Area to be Repaired: 2.0
Removing Concrete Surface Partial Depth Limits: | Hone [=]
Overlay Limits: Pavement Structure and Shoulders|w]
#of Tack Coat
Type HMA Mix Type Thickness Asphaltic Material(PG) % Asphalt in Mix ek Contilayers Coverage
GAL/SY
Overlay| |HMB Pavement Type E-10 [=] 2.5 ALsphaltic Material PGSE-28 [=| c.g 1 0.025
ltem Units Quantity
Base Patching Concrete SY §32
Drilled Dowel Bars EACH 1,664
Sawing Concrete LF 3.744
Remaving Concrete Surface Partial Depth SF 0
HMA Pavement Type E-10 TON 7.7903
Asphaltic Material PG55-28 TON 428.5
Tack Coat{Pavement Structure) GAL 1.391.1
Base Aggregate Dense 3/4-inch(Shoulder Gravel) TON 1.416.9
=] 0.0
Figure 28. Concrete Repair & HMA Overlay
Mill, Concrete Repair & HMA Overlay
Milling Limits: | Pavement Structure and Shoulders[s| Miling Depth: 1.75 (in)
% of Surface Area to be Repaired: 2 .0
Removing Concrete Surface Partial Depth Limits: | Mone =]
Owerlay Limits: [ Pavement Structure and Shoulders =]
Hof Tack Coat
Type HMA Mix Type Thickness Asphaltic Material(PG) % Asphalt in Mix Ty et Leres Coverage
GAL/SY
Overlay|| [HMA Pavement Type E-10 =] 4.0 Bsphaltic Material PG58-28 || 5.5 H 0.025
ltem Units Quantity
Remaving Asphaltic Surface Milling SY 55,6453
Base Patching Concrete SY 832
Drilled Dowel Bars EACH 1,664
Sawing Concrete LF 3.744
Removing Concrete Surface Partial Depth SF 0
HMA Pavement Type E-10 TON 12,464.6
Asphaltic Material PG58-28 TOM 6856
Tack Coat{Pavement Structure) GAL 2,782.3
Base Aggregate Dense 3/4-inch(Shoulder Gravel) TON 1,257
0.

Figure 29. Mill, Concrete Repair & HMA Overlay
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Mill, Rubblize & Concrete Pavement Replacement

Structure

Milling Limits: | Pavement

Removing Concrete Surface Partial Depth Limits: | Pavement Structure Only =]

Rubblizing Limits: | Pavement 5

and Shoulders[w| Miling Depth: 2.0

(in)

#of Tack
Type Type IThickness| Asphaltic Material(PG) = Aspl_ialt ™1 Tack Coat Eaat
Mix Lavers Coverage
i GALISY
Concrete Pavement |-~ 5 =
Structure Fonczere Favement, ¢ =]
ir_’;”'derwpe HML Pavement Typs E-0.3|e] 1.0 Lsphalvic Material PG52-28 |w| 5.5 1 0,028
Bond Breaker and/or Intermediate Base Layer (BAD #4inch): 4 .0
ltem Units Quantity
Removing Asphaltic Surface Milling SY 55,6453
Removing Concrete Surface Partial Depth SF 372,028 8
Rubblizing SY 41,3365
Concrete Pavement. 9 inch SY 41,336.5
HMA Pavement Type E-0.3 TON 3.205.2
Asphaltic Material PG58-28 TOM 176.3
Tack Coat(Shoulder) GAL 357.7
Base Aggregate Dense 3/4-inch{Shoulder Gravel) TON 56,8981
Base Aggregate Dense 3/4-inch(Bond Breaker And/Or Intermediate Base Layer) TON 13.602.2
[=] 0.0
Figure 30. Mill, Rubblize & Concrete Pavement Replacement
Concrete Pavement Reconstruction
Remave Existing Pavement
% Asphalt in L I:T;';
Type Type Thickness Asphaltic Material{PG) '5 Tack Coat
ix Lavers Coverage|
Y GAL/SY
Concrete Pavement|(|—_——— o inen
Structure Concrete Pavement, 10 inch [+
E;;UME[ Type HMA Pavement Type E-0.3 4.0 Asphaltic Material PGS58-28 5.5 1 0.025
Base Course Base Thickness
Base Aggregate Dense 1 1/4-in ".E| 6.0
ltem Units Quantity
Removing Pavement SY 55,6453
Concrete Pavement, 10 inch SY 41.336.5
HMA Pavement Type E-0.3 TON 3.205.2
Asphaltic Material PG55-28 TOM 176.3
Tack Coat(Shoulder) GAL 3577
Base Aggregate Dense 3/4-inch(Shoulder Gravel) TOM 24613
Base Aggregate Dense 1 1/4-inch (Base Course) TON 35,6837
[=] n.n

Figure 31. Concrete Pavement Reconstruction
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All rehabilitation activities that include ‘HMA Overlay’ have fields for HMA specifics (mix type, thickness, PG,
% asphalt, # of tack coat layers, and tack coat application rate). If the “Thickness’ is entered and then an ‘HMA
Mix Type’ is selected from the drop-down list, the thickness that was entered will be deleted and the default
thickness of zero will return. Or, if an “‘HMA Mix Type’ is selected and then a “Thickness’ is entered, all is well;
however, if a different ‘HMA Mix Type’ is then selected, the thickness will be deleted and it will return to zero
inches. Be vigilant and be sure to check the quantities after selecting “Calculate” to make sure they look
reasonable. An overlay of zero inches will result in HMA and PG binder quantities of zero.

‘Concrete Pavement Repair’ and ‘Concrete Base Patching’ quantities are calculated based on ‘% of Surface Area
to be Repaired’. The previous version of WisPave used the ‘# of Standard PCC Patches’ as the input field, with the
‘Percent Joint Repair’ shown. Common rehabilitation scenarios involved five to eight percent joint repair. Using
that same “5 %’ or ‘8%’ value as the input for ‘% of Surface Area to be Repaired” will result in much higher
guantities of concrete pavement repair. In fact, the quantities and costs would more than double. The previous
version of WisPave calculated the quantity of concrete pavement repair in cubic yards, whereas WisPave 4
calculates the quantities in square yards. Note that two percent of surface area to repair is roughly equivalent to
five percent of joint repair, and three percent of surface repair is about the same as seven and a half percent joint
repair.

‘Drilled Tie Bars’ were omitted from WisPave since they are only used for concrete repairs or base patches that are
greater than 15 feet in length. For quantity calculations in WisPave, full depth repairs are assumed to be a standard
six feet in length.

Since traditional pavements are doweled, grinding is not always performed. If grinding pavements is not common
practice after completing full-depth repairs, then select “None’ for the *Grind Limits’.

‘Removing Concrete Surface Partial Depth’ can be used to limit the profile increase of pavements that will be
overlaid. If this is not standard practice in certain regions, then select ‘None’ as the ‘Limits’. This should not be
confused with ‘Concrete Pavement Partial Depth Repair...” bid items (416.0750.S-416.0758.S) as they are not
related. In fact, ‘Concrete Pavement Partial Depth Repair’ was removed from WisPave since these repairs are only
practical for certain types of distresses that cannot be predicted in advance during an initial pavement design and
LCCA process. However, if a design includes partial depth repair of an existing pavement prior to overlaying it,
then add the item as an ‘Other’.

‘Mill, Rubblize, and Concrete Pavement Replacement’ have user input fields for Bond Breaker and/or
Intermediate Base Layer (BAD ¥-inch). See FDM 14-25-15.4.2 and 15.4.3 for more information on those topics.
Although different materials can be used for this purpose, 'Base Aggregate Dense %z-inch' is used in WisPave for
simplicity and for quantity calculations.

Note that the bottom of each rehabilitation activity screen has a blank row in which any additional rehabilitation
item can be added, along with the respective unit and quantity.

4.6.4 HMA Rehabilitation Actitity Screenshots

Screenshots of the different HMA rehabilitation activities, as listed in section 4.6.2, are shown in Figures 33-37.

30


http://roadwaystandards.dot.wi.gov/standards/fdm/14-25.pdf#fd14-25-15.4.2
http://roadwaystandards.dot.wi.gov/standards/fdm/14-25.pdf#fd14-25-15.4.3

HMA Overlay

Overlay Limits: [ Pavement Structure and Shoulders|s]
#of Tack Coat
Type HMA Mix Type Thickness Asphaltic Material(PG) % Asphalt in Mix Tack Coat Layers Coverage
GALISY
Overlay|| [HMA Pavement Type E-10 [w] 2.0 Asphaltic Material PGS8-28 |w)] 5.5 1 0.025
ltem Units Quantity
HMA, Pavement Type E-10 TON 62323
Asphaltic Material PG58-28 TON 3428
Tack Coat(Pavement Structure) GAL 1.3911
Base Aggregate Dense 3/4-inch{Shoulder Gravel) TON 1.675.4
[=] 0.0
Figure 32. HMA Overlay
Mill & HMA Overlay
Milling Limits: | Pavement Structure and Shoulders[w]| Milling Depth: 2.0  {in)
Overlay Limits: [Pavement Structure and Shoulders[s|
# of Tack Coat
Type HMA Mix Type Thickness Asphaltic Material(PG) % Asphalt in Mix Tl (Bt e Coverage
GAL/SY
Overlay|| |HME Pavement Type E-10 E| 4.0 Asphaltic Material PG58-28 E| c.. 2 0.025
ltem Units Quantity
Removing Asphaltic Surface Milling sY 55,6453
HMA Pavement Type E-10 TON 12,464.6
Asphaltic Material PG58-28 TON 685.6
Tack Coat(Pavement Structure) GAL 27823
Base Aggregate Dense 3/4-inch(Shoulder Gravel) TON 1,878.4
=] 0.0

Figure 33. Mill & HMA Overlay
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Mill, Rubblize & HMA Pavement Replacement

Milling Limits: | Pavement Structure and Shoulders[w| Miling Depth: 4.0  {in)
Rubblizing Limits: [Pavement Structure and Shoulders|w|
#of Tack Coat
Type HMA Mix Type Thickness Asphaltic Material(PG) % Asphalt in Mix Tack Coat Layers Cg;tle_r‘;g‘]{e
Pavement Structure|[ZM& Favement Type E-10 [«]|| 6.0 Asphaltic Material PGSE-2E8 [w] 5.5 2 0.025
Shoulder Type || HM2 Pavement Type £-10 [+|| &.0 Asphaltic Material PG5E-28 [v] 5.5 2 0.025
ltem Units Quantity
Removing Asphaltic Surface Milling SY 55,6453
Rubblizing SY 556453
HMA Pavement Type E-10 TON 12,8207
Asphaltic Material PG58-28 TON 7051
Tack Coat(Pavement Structure) GAL 1.907.8
HMA Pavement Type E-10 TON 5,876.1
Asphaltic Material PG58-28 TON 3232
Tack Coat(Shoulder) GAL 8744
Base Aggregate Dense 3/4-inch(Shoulder Gravel) TON 29148
[=] 0.0
Figure 34. Mill, Rubblize & HMA Pavement Replacement
Pulverize & HMA Pavement Replacement
# of Tack Coat
Type HMA Mix Type Thickness| Asphaltic Material(PG) % Asphalt in Mix s Gt e Coverage
GAL/SY
Pavement Structure|| 5MZ Favement Type E-10 []|| 6.0 .5 b 0.025
Shoulder Type HME Pavement Type E-10 [=]| &.0 5.5 2 0.025
ltem Units Quantity
Pulverize and Relay sy 55,645.3
HMA Pavement Type E-10 TOM 12,820.7
Asphaltic Material PG58-28 TOM 7051
Tack Coat(Pavement Structure) GAL 1.907.8
HMA Pavement Type E-10 TON 5.876.1
Asphaltic Material PG58-28 TOM 3232
Tack Coat(Shoulder) GAL 874.4
Base Aggregate Dense 3/4-inch(Shoulder Gravel) TON 4.080.7
[+] n.a

Figure 35. Pulverize & HMA Pavement Replacement
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HMA Pavement Reconstruction

¥/ Remove Existing Pavement
# of Tack Coat
Type HMA Mix Type Thickness| Asphaltic Material(PG) % Asphalt in Mix s Eret e Coverage
GALISY
Pavement Structure|| 5M2 Pavement Type E-10 ||| &.5 Lsphaltic Material PG58-28 || 5.5 2 0.025
Shoulder Type HME Pavement Type E-10 [=]|| 3.5 Asphaltic Material PGS58-28 |w)] 5.5 1 0.025
Base Course Base Thickness
Base Lggregate Dense 1 '__.-"—C—'_:'.c'.’.lz| 18.0
Calculate
ltem Units Quantity
Removing Pavement SY 55.,645.3
HMA Pavement Type E-10 TON 13.889.1
Asphaltic Material PG58-28 TON 763.9
Tack Coat(Pavement Structure) GAL 1,907.8
HMA Pavement Type E-10 TON 34278
Asphaltic Material PG58-28 TON 188.5
Tack Coat(Shoulder) GAL 437.2
Base Aggregate Dense 3/4-inch(Shoulder Gravel) TON 34572
Base Aggregate Dense 1 1/4-inch (Base Course) TON 92,565.6
[=] 0.0
Baclk Sawve

Figure 36. HMA Pavement Reconstruction

4.6.5 Maintenance

For uniformity in LCCAs, it is assumed that concrete and HMA pavements will receive two maintenance cycles
after each construction and rehabilitation activity. The years in which maintenance will be performed are estimated
to occur one-thirds and two-thirds through the service life of the construction or rehabilitation activity. When the
initial type of work or a rehabilitation activity is identified, the following two maintenance cycles are automatically
shown, along with the pavement’s age when maintenance will be performed, and the ‘Cost per Lane Mile’ as
specified in Table 10.4 of FDM 14-15. The maintenance costs are based on the surface type of the existing
pavement structure. So, if a concrete pavement is to be overlayed with HMA as one of its rehabilitation activities,
then the maintenance costs of the following two maintenance cycles will be based on HMA maintenance costs.

WisPave 4 was originally developed and programmed using the same maintenance *Costs per Lane Mile’as the
previous version of WisPave. These costs updated in WisPave 4 on May 13, 2014. Any existing pavement design
and LCCA that is opened will automatically be updated with the new maintenance costs, even if no other changes
are made to the file. Thus, any pavement design and LCCA that was finalized prior to May 13, 2014 will include
the old maintenance costs, and if the electronic file is opened, it will not exactly match the design that was
submitted.

Two maintenance cycles will occur after every rehabilitation activity, regardless of the pavement’s age or if it has
reached its 50-year design life. In the Concrete Alt#1 example shown in Figure 38, the third rehabilitation activity
is scheduled to be performed on the pavement after it has had 48 years of service. So, even though the following
two maintenance cycles are scheduled to be performed after the pavement has hit the 50-year LCCA service life, it
is assumed that two maintenance cycles must be performed on the pavement in order to achieve the salvage value
of the pavement for each year of service over fifty.
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Concrete Alternative — Maintenance & Rehabilitation Summary - Alt #1

Add Delete

Year| Type of Work Activity ST;LCB Cost per Lane Mile Calculate

0 |[Initial Construction =] 25

8 Concrete Maintenance 1st Cycle $2000.0

16 Concrete Maintenance 2nd Cycle $4000.0

25 Concrete Rehabilitation Concrete Repair & Grind E| b Calculate

28 Concrete Maintenance 1st Cycle $2000.0

kLl Concrete Maintenance 2nd Cycle $4000.0

33 Concrete Rehabilitation Concrete Repair & HMA Overlay [=l 15 Calculate

38 Concrete Maintenance 1st Cycle $1000.0

43 Concrete Maintenance 2nd Cycle $1250.0

48 Concrete Rehabilitation Mill, Concrete Repair & HMA C'-:-E:LE' 15 Calculate

53 Concrete Maintenance 1st Cycle $1000.0

58 Concrete Maintenance 2nd Cycle $1250.0

63

[ Back [ Hest Alternative |

Project 1D: 1234-56.78
Figure 37. Concrete Maintenance & Rehabilitation Example
4.7 Bid Items

The bid items included in WisPave are divided into the following categories:

« HMA

e Concrete

e Base Course

e Subbase

¢ Remove Pavement
e Other

Each bid item screen will only list the bid items of each respective category that were used in the initial
construction, or in any of the rehabilitation activities, of each alternate pavement design. So, the only unit costs
that need to be entered are for the bid items actually used. Thus, every item listed must have an associated cost
entered in order to proceed.

Figure 39 shows screenshots of the bid item screens for the pavement designs included in this manual. A
comprehensive list of all WisDOT bid items used in WisPave 4, along with the bid item category of each, is
included in Appendix B.
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HMA Bid Items

Bid Item Desc Bidem &1 units Unit Cost
Asphaltic Mzastenal PG58- 455.0105 TON
Tack Coat 455.0605 GAL
HIMA Pavement Type E-0.3 460.1100 TON
HMA Pavement Type E-10 460.1110 TON
Concrete Bid Items
Bid Item Desc Bidem & | units Unit Cost
Base Patching Concrete 390.0303 SY
Concrete Pavement, % inch 415.0090 Sy
Drilled Dowel Bars 416.0620 EACH
Concrete Pavement Repair 416.1710 Sy
Concrete Pavement
Continuous Diamond Grinding DI 2
Sawing Concrete 690.0250 LF
Base Course Bid Items
Bid Item Desc Bid tem | units Unit Cost
Base Aggregate Dense 3/4- 305.0110 ToN
inch :
Base Aggregate Dense 1
1danch 305.0120 TON
Pulverize and Relay 325.0100 SY
Subbase Bid Items
Bid Item Desc Bid pwem | units Unit Cost
Prepare Foundation for
Asphaltic Paving (project) 2T =
Prepare Foundation for
Concrete Pavement (project) LN LS
Prepare Foundation for
Asphaltic Shoulders 20 S5

Remove Pavement Bid Items

Bid Iltem Desc Bidiem & units Unit Cost
Remaving Pavement 204.0100 SY
Remaving Concrete Surface
Partial Depth 204.0109.5 SF
Remaving As_p_haltlc Surface 204.0120 ay
Milling
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Other Layer Items

Other Material Description | Units | Unit Cost
Recycled Glass CY

Other Additional Construction Items:

Other Material Description | Unit Cost

Mo Other Additional Construction ltems Found

Other Additional Rehabilitation Items:

Other Material Description | Units | Unit Cost
Mo Other Rehabilitation ltems Found

Other Alternative Items:

Other Material Description | Units Unit Cost
Mo Other Alternative ltems Found

Figure 38. Bid Item Screens

5 Costs

After all of the bid item unit costs are entered, the total calculated cost, including initial construction cost,
rehabilitation costs, and maintenance costs, will be shown separately for each alternate pavement design. The costs
shown are actual costs based purely on quantities and their respective unit costs and have not been converted to
present worth costs.

The costs of each alternative will be shown on one screen; the concrete alternative #1 will be shown first, followed
by concrete alternative #2, then all HMA alternatives. Figure 40 shows the layout of the costs for the Concrete
Alt#1 pavement design used in this manual based on fictitious unit costs. Although the costs of the other designs
included in the example project are not shown, they are displayed on the same screen in WisPave and can be
viewed by scrolling down. As you can see at the bottom of Figure 40, Concrete Alt #2 is listed immediately after
Concrete Alt #1; however, there are no costs listed underneath the heading and it is immediately followed by HMA
Alt#1.

Figure 41 shows an example of an HMA alternate design that consists of an E-1 pavement followed by five
‘Existing Pavement’ layers. The first three line items shown in Figure 41 correspond with the E-1 pavement. The
following five line items are the layer materials that were entered and identified as ‘Existing Pavement’. Although
the bid items are shown, the associated costs for all five bid items are $0.00 since the pavement layers are all
existing.
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Costs For All Alternatives

Concrete Alt#1

Initial Construction Costs

Bid ltem Desc | Bid Item No Units Costs
Base Aggregate Dense 1 1/4-inch 305.0120 TON $212,792.00
Base Aggregate Dense 1 1/4-inch 305.0120 TON $129.839.00
Concrete Pavement, 9 inch 415.0090 SY $1.240,095.00
Recycled Glass Other CcY $3.444 00
Asphaltic Material PG58-28 (Shoulders) 4550105 TON $38.550.00
Tack Coat (Shoulders) 4550605 GAL $8,942.50
HMA Pavement Type E-0.3 (Shoulders) 4601100 TON $98,157 .50
Base Aggregate Dense 3/4-inch 305.0110 TON $20,970.00
Removing Pavement 204.0100 SY $152.627.10
Prepare Foundation for Concrete Pavement (project) 211.0200 LS $1.000.00
Prepare Foundation for Asphaltic Shoulders 211.0400 STA $71,500.00
Total: $1,977,917.00
Rehab#1
Bid ltem Desc Bid Item No Units Costs
Drilled Dowel Bars 416.0620 EACH $5,760.00
Concrete Pavement Continuous Diamond Grinding 4201000 sY $56,319.90
Concrete Pavement Repair 4161710 SY $48.960.00
Sawing Concrete £90.0250 LF $2,592.00
Total: $113,631.00
Rehab#2
Bid ltem Desc Bid ltem No Units Costs
Drilled Dowel Bars 416.0620 EACH $12,960.00
Concrete Pavement Continuous Diamond Grinding 420.1000 3Y $129.536.10
Concrete Pavement Repair 416.1710 SY $110,160.00
Sawing Concrete 690.0250 LF $5.,832.00
Total: $258,488.00
Rehab#2
Bid Item Desc Bid Item No Units Costs
Base Patching Concrete 390.0303 5Y $43.200.00
Drilled Dowel Bars 416.0620 EACH §5,760.00
Sawing Concrete 690.0250 LF $2,592.00
Remaving Concrete Surface Partial Depth 204.0109.5 SF $2.534.400.00
Total: $2,585,952.00

Maintenance Costs

Maintenance Cycle Cost per Lane Mile Total Cycle Cost

1 $2,000.00 $10.840.00
2 $4,000.00 $21,680.00
3 $2,000.00 $10.840.00
4 $4,000.00 $21,680.00
5 $1,000.00 $5,420.00
6 $1,250.00 $6,775.00
7 $1,000.00 $5,420.00
8 $1,250.00 $6,775.00

Total: $89,430.00

Concrete Alt#2
HMA Alt#1

Initial Construction Costs

Figure 39. Cost Layout of Concrete Alternative Example
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HMA Alt#4

Initial Construction Costs

Bid Item Desc Bid Item No Units Costs
Asphaltic Material PG58-23 455.0105 TON $40,816.38
Tack Coat 4550605 GAL $1,402.37
HMA Pavement Type E-1 460.1101 TON 522332161
Existing HMA Pavement 99595-3 $0.00
Base Aggregate Dense 3/4-inch 305.0110 TON $0.00
Breaker Run 311.0110 TON $0.00
Select Crushed Material 312.0110 TON $0.00
Backfill Granular 209.0100 cY $0.00
Asphaltic Material PG58-28 (Shoulders) 455.0105 TON $10,195.38
Tack Coat (Shoulders) 455 0605 GAL $350.59
HMA Pavement Type E-1 (Shoulders) 460.1101 TON $55,827.78
Base Aggregate Dense 3/4-inch 305.0110 TON $13,893.96
Pulverize and Relay 325.0100 SY $5,984.00
Removing Asphaltic Surface Milling 204.0120 8Y $18,754.56
Total: $370,546.00

Figure 40. HMA Alt#4 Costs Showing ‘Existing’ Layer Material

6 LCCA Results

All of the total costs are converted to present worth costs, using a 5% discount rate, and shown for each alternative.
In addition, the ‘Rehabilitation Salvage Value’ of each alternative is determined and also shown as present worth.
The low-cost alternative is identified. Figure 41 shows an example of the LCCA results screen based on fictitious
unit prices.

LIFE CYCLE COST ANALY SIS RESULTS

Current Year: 2014 Project Length: 2.71 Miles
Construction Year: 2014 Analysis Basis: LCCA Length
Analysis Period: 50 yrs Discount Rate(%): 5

Present Worth Costs

Concrete Alt#1 HMA Alt#1 HMAAI2 | HMAAmES [ HMA Al
Initial Construction Costs | $1,956,184.60 | $1,824,815.00 | $2,030,354.50 | $1,699,749.90 | $1,892,418.40
Maintenance Costs $27,299.70 $17,670.15 $14,833.32 $14,833.32 $14,833.32
Rehabilitation Costs $333,839.37 | $1,078,441.20 $509,399.40 $425,542.03 $489,959.94
Rehabilitation Salvage Value | ($195,437.37) ($25,519.33) ($35,384.99) ($24,477.29) ($35,169.34)
Total Facility Costs $2,121,886.30 | $2,895,407.02 | $2,519,202.24 | $2,115,647.97 | $2,362,042.33

+0.29% +36.86% +19.07% +0.00% +11.65%

[ Back |

Project ID: 1234-56-78

Figure 41. LCCA Results Example
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Appendix A: Layer Material Types

STRUCTURAL
THICKNESS LAYER

COEFFICIENT
ITBEII\?I 4 LAYER MATERIAL TYPE Minimum | Maximum | Increment | Minimum | Maximum
209.0100 | Backfill Granular 1.00 36.00 1.00 0.00 0.10
305.0110 | Base Aggregate Dense 3/4-inch 1.00 36.00 1.00 0.10 0.14
305.0120 | Base Aggregate Dense 1 1/4-inch 1.00 36.00 1.00 0.10 0.14
305.0130 | Base Aggregate Dense 3-inch 1.00 36.00 1.00 0.01* 0.14
306.0115 gz's‘;aged Asphaltic Pavement 1.00 36.00 1.00 0.10 0.25
310.0110 | Base Aggregate Open Graded 1.00 36.00 1.00 0.10 0.14
311.0110 | Breaker Run 1.00 36.00 1.00 0.01* 0.10
312.0110 | Select Crushed Material 1.00 36.00 1.00 0.01* 0.14
313.0110 | Pit Run 1.00 36.00 1.00 0.01* 0.10
320.0105 | Concrete Base, 4 inch 4.00 4.00 0.00 0.10 0.40
320.0110 | Concrete Base, 4.5 inch 450 450 0.00 0.10 0.40
320.0115 | Concrete Base, 5 inch 5.00 5.00 0.00 0.10 0.40
320.0120 | Concrete Base, 5.5 inch 5.50 5.50 0.00 0.10 0.40
320.0125 | Concrete Base, 6 inch 6.00 6.00 0.00 0.10 0.40
320.0130 | Concrete Base, 6.5 inch 6.50 6.50 0.00 0.10 0.40
320.0135 | Concrete Base, 7 inch 7.00 7.00 0.00 0.10 0.40
320.0140 | Concrete Base, 7.5 inch 7.50 7.50 0.00 0.10 0.40
320.0145 | Concrete Base, 8 inch 8.00 8.00 0.00 0.10 0.40
320.0150 | Concrete Base, 8.5 inch 8.50 8.50 0.00 0.10 0.40
320.0155 | Concrete Base, 9 inch 9.00 9.00 0.00 0.10 0.40
320.0160 | Concrete Base, 9.5 inch 9.50 9.50 0.00 0.10 0.40
320.0165 | Concrete Base, 10 inch 10.00 10.00 0.00 0.10 0.40
320.0170 | Concrete Base, 10.5 inch 10.50 10.50 0.00 0.10 0.40
325.0100 | Pulverize and Relay 0.25 36.00 0.25 0.10 0.25
330.0100 | Mill and Relay 0.25 36.00 0.25 0.10 0.25
335.0100 | Rubblizing 0.25 36.00 0.25 0.20 0.24
340.0100 | (Existing) Cracking and Seating 0.25 36.00 0.25 0.00 0.00
350.0102 | Subbase 0.00 36.00 0.25 0.01 0.10
415.0060 | Concrete Pavement, 6 inch 6.00 6.00 0.00 0.10 0.54
415.0065 | Concrete Pavement, 6.5 inch 6.50 6.50 0.00 0.10 0.54
415.0070 | Concrete Pavement, 7 inch 7.00 7.00 0.00 0.10 0.54
415.0075 | Concrete Pavement, 7.5 inch 7.50 7.50 0.00 0.10 0.54
415.0080 | Concrete Pavement, 8 inch 8.00 8.00 0.00 0.10 0.54
415.0085 | Concrete Pavement, 8.5 inch 8.50 8.50 0.00 0.10 0.54
415.0090 | Concrete Pavement, 9 inch 9.00 9.00 0.00 0.10 0.54
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415.0095 | Concrete Pavement, 9.5 inch 9.50 9.50 0.00 0.10 0.54
415.0100 | Concrete Pavement, 10 inch 10.00 10.00 0.00 0.10 0.54
415.0105 Concrete Pavement, 10.5 inch 10.50 10.50 0.00 0.10 0.54
415.0110 | Concrete Pavement, 11 inch 11.00 11.00 0.00 0.10 0.54
415.0115 Concrete Pavement, 11.5 inch 11.50 11.50 0.00 0.10 0.54
415.0120 Concrete Pavement, 12 inch 12.00 12.00 0.00 0.10 0.54
415.0125 | Concrete Pavement, 12.5 inch 12.50 12.50 0.00 0.10 0.54
415.0130 Concrete Pavement, 13 inch 13.00 13.00 0.00 0.10 0.54
415.0135 | Concrete Pavement, 13.5 inch 13.50 13.50 0.00 0.10 0.54
415.0140 Concrete Pavement, 14 inch 14.00 14.00 0.00 0.10 0.54
415.0145 | Concrete Pavement, 14.5 inch 14.50 14.50 0.00 0.10 0.54
415.0150 | Concrete Pavement, 15 inch 15.00 15.00 0.00 0.10 0.54
415.0155 | Concrete Pavement, 15.5 inch 15.50 15.50 0.00 0.10 0.54
415.0160 Concrete Pavement, 16 inch 16.00 16.00 0.00 0.10 0.54
460.1100 | HMA Pavement Type E-0.3 0.25 36.00 0.25 0.10 0.44
460.1101 | HMA Pavement Type E-1 0.25 36.00 0.25 0.10 0.44
460.1103 | HMA Pavement Type E-3 0.25 36.00 0.25 0.10 0.44
460.1110 | HMA Pavement Type E-10 0.25 36.00 0.25 0.10 0.44
460.1130 | HMA Pavement Type E-30 0.25 36.00 0.25 0.10 0.44
460.1132 | HMA Pavement Type E-30X 0.25 36.00 0.25 0.10 0.44
460.1700 | HMA Pavement Type SMA 0.25 36.00 0.25 0.10 0.44
460.1905s | Varranted HMA Pavement 0.25 36.00 0.25 0.10 0.44
Mainline
99999-1 | Warranted Concrete Pavement 6.00 16.00 0.50 0.10 0.54
Mainline
99999-2 Existing Concrete Pavement 1.00 16.00 0.25 0.10 0.54
99999-3 Existing HMA Pavement 0.25 36.00 0.25 0.10 0.44

* Minimum layer coefficient is 0.0 if a project includes subgrade improvement (see section 3.5.6).
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Appendix B: WisPave 4 Bid Items

BID ITEM # BID ITEM NAME CATEGORY

204.0100 Removing Pavement Remove Pavement
204.0109.S Removing Concrete Surface Partial Depth Remove Pavement

204.0120 Removing Asphaltic Surface Milling Remove Pavement
204.0150 Removing Curb & Gultter Remove Pavement
209.0100 Backfill Granular Subbase
211.0100 Prepare Foundation for Asphaltic Paving (project) Subbase
211.0200 Prepare Foundation for Concrete Pavement (project) Subbase
211.0300 Prepare Foundation for Concrete Base (project) Subbase
211.0400 Prepare Foundation for Asphaltic Shoulders Subbase
211.0500 Prepare Foundation for Base Aggregate Subbase
305.0110 Base Aggregate Dense 3/4-inch Base Course
305.0120 Base Aggregate Dense 1 1/4-inch Base Course
305.0130 Base Aggregate Dense 3-inch Subbase
306.0115 Salvaged Asphaltic Pavement Base Base Course
310.0110 Base Aggregate Open Graded Base Course
311.0110 Breaker Run Subbase
312.0110 Select Crushed Material Subbase
313.0110 Pit Run Subbase
320.0105 Concrete Base, 4 inch Concrete
320.0110 Concrete Base, 4.5 inch Concrete
320.0115 Concrete Base, 5 inch Concrete
320.0120 Concrete Base, 5.5 inch Concrete
320.0125 Concrete Base, 6 inch Concrete
320.0130 Concrete Base, 6.5 inch Concrete
320.0135 Concrete Base, 7 inch Concrete
320.0140 Concrete Base, 7.5 inch Concrete
320.0145 Concrete Base, 8 inch Concrete
320.0150 Concrete Base, 8.5 inch Concrete
320.0155 Concrete Base, 9 inch Concrete
320.0160 Concrete Base, 9.5 inch Concrete
320.0165 Concrete Base, 10 inch Concrete
320.0170 Concrete Base, 10.5 inch Concrete
325.0100 Pulverize and Relay Base Course
330.0100 Mill and Relay Base Course
335.0100 Rubblizing Base Course
340.0100 (Existing) Cracking and Seating Base Course
350.0102 Subbase Subbase
390.0303 Base Patching Concrete Concrete
415.0060 Concrete Pavement, 6 inch Concrete
415.0065 Concrete Pavement, 6.5 inch Concrete
415.0070 Concrete Pavement, 7 inch Concrete
415.0075 Concrete Pavement, 7.5 inch Concrete
415.0080 Concrete Pavement, 8 inch Concrete
415.0085 Concrete Pavement, 8.5 inch Concrete
415.0090 Concrete Pavement, 9 inch Concrete

B-1




415.0095 Concrete Pavement, 9.5 inch Concrete
415.0100 Concrete Pavement, 10 inch Concrete
415.0105 Concrete Pavement, 10.5 inch Concrete
415.0110 Concrete Pavement, 11 inch Concrete
415.0115 Concrete Pavement, 11.5 inch Concrete
415.0120 Concrete Pavement, 12 inch Concrete
415.0125 Concrete Pavement, 12.5 inch Concrete
415.0130 Concrete Pavement, 13 inch Concrete
415.0135 Concrete Pavement, 13.5 inch Concrete
415.0140 Concrete Pavement, 14 inch Concrete
415.0145 Concrete Pavement, 14.5 inch Concrete
415.0150 Concrete Pavement, 15 inch Concrete
415.0155 Concrete Pavement, 15.5 inch Concrete
415.0160 Concrete Pavement, 16 inch Concrete
416.0620 Drilled Dowel Bars Concrete
416.1710 Concrete Pavement Repair Concrete
420.1000 Concrete Pavement Continuous Diamond Grinding Concrete
455.0105 Asphaltic Material PG58-28 HMA
455.0110 Asphaltic Material PG58-34 HMA
455.0115 Asphaltic Material PG64-22 HMA
455.0120 Asphaltic Material PG64-28 HMA
455.0122 Asphaltic Material PG64-34 HMA
455.0125 Asphaltic Material PG70-28 HMA
455.0135 Asphaltic Material PG58-34P HMA
455.0140 Asphaltic Material PG64-28P HMA
455.0145 Asphaltic Material PG64-34P HMA
455.0150 Asphaltic Material PG70-28P HMA
455.0300 Asphaltic Material Special HMA
455.0605 Tack Coat HMA
460.1100 HMA Pavement Type E-0.3 HMA
460.1101 HMA Pavement Type E-1 HMA
460.1103 HMA Pavement Type E-3 HMA
460.1110 HMA Pavement Type E-10 HMA
460.1130 HMA Pavement Type E-30 HMA
460.1132 HMA Pavement Type E-30X HMA
460.1700 HMA Pavement Type SMA HMA
460.1905S Warranted HMA Pavement Mainline HMA
601.0409 Concrete Curb & Gutter 30-inch Type A Concrete
601.0411 Concrete Curb & Gutter 30-inch Type D HMA
690.0250 Sawing Concrete Concrete
99999-1 Warranted Concrete Pavement Mainline Concrete
99999-2 Existing Concrete Pavement N/A
99999-3 Existing HMA Pavement N/A
N/A Other Layer Material Types Other
N/A Other Additional Construction Items Other
N/A Other Additional Rehabilitation Items Other
N/A Other Additional Quantities Other




