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Summary

This guide provides user interface descriptions and introductory tasks of the Rural Roads
Upgrade Inventory and Cost Estimation Software, developed for the Fairbanks North Star
Borough. It describes how to use the software for entering rural road inventory data and
subsequently performing upgrade cost estimation.

The User Guide contains the following sections:

Introduction to the Software

Software Installation

Software User Interfaces

Road Inventory Data Entry Example

Unit Cost Entry

Upgrade Cost Estimation Example

Road Upgrade and Cost Estimation Methodology
Appendix

© N o un A~ WD

The first two sections give users an overview of the software and guide users through the
installation process. The third sections provide descriptions of the user interfaces of the
software. With an general understanding of the user interfaces, users can work on an data
entry example in section 4 and complete cost estimation for the same example in section 5 and
6. The last section documents the methodology used by the software for pavement design and
cost estimation. More details of the methodology is provided in the Appendix.



Introduction to the Rural Road Upgrade Software

The Rural Road Upgrade Inventory and Cost Estimation Software is designed by the AUTC
research team to help the Fairbanks North Star Borough (FNSB) estimate the cost of upgrading
rural roads located in the Borough's Service Areas. The Software performs two major functions:
existing road condition inventory and upgrade cost estimation. Upgrade cost estimation
requires road condition inventory data, thus it can only be performed after existing inventory
data are entered. Estimation of upgrade cost also requires that material unit costs be specified
and updated by the software users before the estimation can be performed.

Upgrade Pavement Design and Cost Estimation Methodology
The estimation of upgrade cost is based on the pavement design method documented in Gravel
Road Upgrade Pavement Design Module, written by Robert L. McHattie of the AUTC research

team. This pavement design method is based on the Excess Fines pavement design method
used by the Alaska Department of Transportation and Public Facilities (AKDOT & PF). The
document is included as an appendix at the end of this User Guide.

Rural Road Database

The software manages a database of all rural roads located within the Service Areas, excluding
roads maintained by the AKDOT & PF, the City of Fairbanks, and the City of North Pole (Figure
1). The database is derived from FNSB's GIS Road Centerlines Shapefiles. This database is
referred to as the Service Area Roads (SAR) database throughout this user guide.
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Figure 1 Rural Roads Included in the Software Database

Road Segmentation

Generally, segments of roads with the same name are represented as one individual link in the
SAR database. For example, the Spring Glade Road in the Spring Glade Service Area (Figure 2) is
represented in the database as a link with two 90 degree curves. There are a few exceptions to
this rule. For example, when a road runs across two service areas, the road is divided into two
segments, one in each service areas. Also, loop roads that run in circle may also be divided into
two segments to help distinguish the beginning and the end of the roads.
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Figure 2 Spring Glad Road in the Spring Glade Service Area

Basic Software Structure
For the management of Service Area Roads database, the Rural Road Upgrade software

contains two graphical user interfaces: a spreadsheet table called All Road Table (see Figure 3)
in which each road segment listed as a record, and a GIS map called FNSB Map that is used to
pinpoint the location of a particular road in the database. Clicking at the road name of each
individual road segment in the spreadsheet table activates an individual data form for the road



clicked. The data form is used to store road inventory data and perform upgrade cost
estimation. Figure 3 shows how the software operates.

FNSB Map All Road Table Road Data Form

PEHZHSER9E

EERREEGRREE

GIS Shape Files of SAR Database Individual XML for
Service Area Roads (SAR Database.xml) Herning Rd Segment 2
(SA_Roads.shp) (Herning Hills-Herning Rd-2.xml)

Figure 3 Basic Software Structure

In the center of Figure 3, the All Road Table retrieves and saves data to the XML format of the
SAR database (SAR Database.xml). The SAR database stores summary data for all the roads
such as names, length, field survey date, soil sample date, foundation cost, pavement
construction cost, and total cost.

For each road segment shown in the All road Table, an individual XML data form can be
activated for data entry and cost estimation by clicking at the road name hyperlink. Once users
finish entering data and estimating cost for the road, the road XML form can be saved as an
individual XML file with a file name identified by the concatenation of Service Area-Road Name-
Segment Number (Herning Hills-Herning Rd-2.xml). The entered inventory data and cost
estimates will be written to the SAR database.



The FNSB map on the left hand side is served by GIS shape files. Each road segment in the SAR
database has a geographical representation in the GIS map that is identified by an identical ID
number in both the SAR Database and the GIS shape files.

Updating of the road data is accomplished for each individual road with the Road Data Form.
After data entry or update is completed, the changes are first saved to the road's XML file,
followed by an update in the SAR XML file. Finally, the change will also be saved to the GIS
shape files such that the updated data and cost can be displayed in the map.



Software Installation

Included with this User Guide is a DVD that contains the setup files for the trial version of FNSB
Road Upgrade software.

To install the software, simply run the setup.exe file by double clicking at the file in Windows
Explorer. The Setup Wizard will appear to guide you through the setup process (Figure 4).

{3 FNSB Road Upgrade

Welcome to the FNSB Road Upgrade Setup Wizard

The installer will guide you through the steps required to install FNSE Road Upgrade an your
camputer.

WARBNING: This computer program is protected by copyright law and international treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law.

Figure 4 FNSB Road Upgrade Software Setup Wizard

After clicking next, the second dialog box asks you to specify the directory where the software
is to be installed (Figure 5).

10



{fl FNSB Road Upgrade

Select Installation Folder

The installerwill install FNSE Road Upgrade to the following folder.

Taoinstall in this folder, click "Next". To install to a difterent folder, enter it below or click "Browse".

Folder:
CAProgram Files (BEMUTCAFNSE Road Upgrade) l ——— I
| DiskCost. |
Install FNSB Road Upgrade for yourself, or for anyone who uses this computer:
@ Everyone
() Justme
Cancel I ‘ < Back I [ Ment >

Figure 5 Select Installation Folder

After determining the directory to install the software, clicking Next will begin the installation
process. When it is done, you will be notified that the installation is finished and a shortcut
icon is placed on the computer desktop.

Before you can run the program, depending on the security setup of your computer, you may
need to make two data folders under the program directory available to all users:

e C:\Program Files (x86)\AUTC\FNSB Road Upgrade\Data
e C:\Program Files (x86)\AUTC\FNSB Road Upgrade\MapData

To do this, in Windows Explorer, find the two folders and use the right mouse button to access
the Properties page of the folder (Figure 6).

11



I, MapData
| . Data

Roadlipgradesol |
e Open in new window

4/ NetTopologySuit Open as Notebook in OneMote

4| MapSuiteCore.dl )
Share with L
4| GeoAPLdIl
3
2| DesktopEditionx 1o Bluctooth

Add to archive...

Add to "Data.rar”

Compress and email...

_ Compress to "Data.rar” and email
| RoadUpgradeSo Restore previous versions

| RoadUpgradeSo| g,
i | RoadUpgradeSo

£ MapSuiteCorexm :

4| DesktopEdition.d
esktopEditiond o
B

O RoadUpgradeSo

Combine supported files in Acrobat...
@ Norton Internet Security v
Send to ’

Cut
Copy

Create shortcut
Delete
Rename

N Open folder location

AM | Properties |

Figure 6 Accessing Data Folder Properties

When the Properties page of the Data folder appears, first uncheck the Read-only attributes
(Figure 7), because the software will read and write to files in this folder.
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Data Properties

General |Sharing | Securityl Previous Versions

! Data
Type: File folder
Location: C\Users\MSL\DocumentsiVisual Studio 2008\Projects|f
Size: 27.7MB (29,071,425 bytes)
Size ondisk:  27.7 MB (25,073,408 bytes)
Contains: 2 Files, 0 Folders
Created: Thursday, March 29, 2012, 7:40:05 PM
Attributes: Read-only (Only applies to files in folder)
DHidden Advanced. .
[ 0K ] ’ Cancel } Apply

Figure 7 Uncheck Read-only Attribute of the Data Folder

Next, go to the Security tab of the properties page.

Make sure the user of the software have

full control of the folder (Figure 8). If not, use the Edit button to assign full control to the

intended user.
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| . Data Properties u

Security | Previous Versions

Object name: C:\Users\MSL\DocumentsiVisual Studio 2008\Projects

GI'CIUp ar user names:
#2 SYSTEM

b4 SL (MSL-PCIMSL)

52 Administrators (MSL-PC\Administrators)

To change permissions, click Edit Edite
Permissions for MSL Allow Deny
Full control =
Modify

m

Read & execute
Listfolder contents
Read

Write -

For special permissions or advanced settings,
click Advanced.

Learn about access control and permissions

[ OK ] [ Cancel I [ Apply

l

Figure 8 Edit Security Setting of the Data Folder

Repeat the same process for the MapData folder. Once the intended user has full control of

the two folders, the program can be launched by clicking at the desktop shortcut icon.
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User Interfaces

After launching , the software's main interface is shown in Figure 9. The interface includes six
menu items: File, Edit, Unit Cost, Map, View, and Help. The icons on the Tool Bar can be clicked
to access particular functions of the Menu items. The icons, from left to right, are: Open, Save,
Print, Copy, Paste, Add Rows, Delete Rows, Zoom In, Zoom Out, Full Scale, and Identify.

File Edit UnitCost Map View Help «— Menultems
5d3 ELEH @S @ R «— ToolBarlcons

Figure 9 Software Main Interface

File Menu Item

The pull down list underneath the File Menu Item is shown in Figure 10.

15



O FNSB Road Upgrade Software

File | Edit UnitCost Map View Help
| Open v || DataTable
Close Ctri+C Map
Save Ctrl+5
Save As Excel Ctrl+X
Print Ctrl+P
Exit Ctri+E

Figure 10 Pull Down List of the File Menu

The File menu items perform the following functions:

e Open: Open user interfaces for data entry
o Data Table: Opens the All Road Table
o Map: Open the FNSB Map

e C(lose: Close an active interface window

e Save: Save the data entered into the Road Data Form. Data in the All Road Table are
automatically saved.

e Save As Excel: The data in each Road Data form and the All Road Data can be saved as
Excel files. When either the Road Data form or the All Road Data window is the active
window, clicking at the Save As Excel will save the data in the active window as an Excel
file whose directory and filename can be chosen by the users.

e Print: Print the data in a Road Data Form or the All Road Table when it is opened. Note
that data in the All Road Table should only be printed for the records with survey data
entered, because there are over 2,000 road segments included in the database and
many of them have no data. To identify road segments with data, first sort records by
the Survey Date such that the records with data are on top, then print only the first few
pages that have data.

All Road Table
Clicking on the Data Table will open the All Road Table. The interface of the All Road Table is
shown in Figure 11. This table contains all the road segments in FNSB's Service Areas. Each
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road segment, identified by Service Area name, Road name, and Segment number, in the SAR
Database has one record in the table.

The All Road Table is used to manage road upgrading costs estimated by the software. Data in
the All Road Table are protected and users can not manually change the data in the table.
Changes to the data are made by the specially designed hyperlinks in the table. The Road
Name hyperlink facilitates inventory data entry for a segment. The Survey Date hyperlink lets
users delete previously entered data.

Sorting Records

When the All Road Table first appears, all the records are sorted by the ID number. The
sequence of the ID numbers are established in alphabetic order first by Service Area then by
Road Name. Records in the All Road Table can be sorted by clicking at each diamond sign in the
column heading of a field. First click will sort the records in the ascending order of the field
clicked. Second click reverses the order.

To restore the original order, simply sort by the ID number.

2] All_Road_Table [E=REEE <
D & Semvice Area 9 o O] Segment 9 Length 9| SuweyDale 0 FoundationCost v| SampleDate o BaseCourseCost 0| SCFCost 0 Pavemen tcost | TotalCost | MapLink 9! E

1 1 AIR PARK 1 2356 5/29/2012 120000 120000 LinkToMap

5 2 AIR PARK 1 1079

3 3 AIR PARK 1 2355

4 4 AIRPARK 1 1604

5 5 AIR PARK 2 573

6 3 AIR PARK 3 467

7 7 AIR PARK 4 mm

8 8 AIR PARK 5 970

9 9 AIR PARK 1 1979

10 10 AIRPARK 1 993

n 1 AIRPARK 1 1796

12 12/ AIRWAY 1 540

13 13/ AIRWAY 2 783

14 14/ AIRWAY 3 667

15 15/ AIRWAY 1 497

16 16 AIRWAY 2 729

17 17 AIRWAY 3 436

18 18 AIRWAY 4 441

19 19/ AIRWAY 5 256

20 20 AIRWAY 1 46

21 21 AIRWAY 2 419

» 2 AIRWAY 1 450 |
E5) 23 AIRWAY 2 418 [+

(KX Ti o]

Figure 11 All Road Table Interface

Variables
The All Road Table contains 13 variables. The variables in this table and their definitions are
shown in Table 1.

Table 1 All Road Table Variable Definitions

17



Variables Definitions

ID Identification number of a road segment

Service Area Name of the Service Area for the road segment

Road Name Name of the road segment. A hyperlink to activate the Road Data form for
the segment.

Segment Number of the road segment

Length Road length in feet

Survey Date Date when the survey take place (copied from Road Data form). A hyperlink

to delete previously entered data of the segment.

Foundation Cost | Cost required to improve foundation and drainage for pavement (copied
from Road Data form)

Sample Date Date when soil sampling take place (copied from Road Data form)

Base Course Estimated cost for base course materials required for pavement (copied
Cost from Road Data form)

SCF Cost Estimated cost for Standard Cover Fill materials required for pavement

(copied from Road Data form)

Pavement Cost Estimated cost for materials required for pavement (copied from Road Data

form)
Total Cost Total cost including foundation, base course, SCF, and pavement costs
MaplLink A hyperlink that actives the FNSB map and points to the road segment in
the map

The field Length contain the length of the road segment in feet. The length of a road segment
is estimated according to the corresponding record in FNSB's Road Centerlines GIS database. It
is likely that the estimated length is longer or shorter than the actual length in the field. Once
the survey takes place, users can change the length using the Road Data Form.

Three variables in the table are formatted as hyperlinks: Road Name, Survey Date, and MapLink.

Clicking on each link performs a different function.

e Road Name: Opens the Road Data Form for the road segment clicked

e Survey Date: Once the survey data are entered and saved into a Road Data Form, the
entered survey date will be copied and pasted in this field. If users made a mistake and
wants to delete the previously entered Road Data Form of a particular segment, double
clicking the Survey Data hyperlink will prompt the users to confirm the deletion. The
form will be permanently deleted if users answer Yes to the deletion confirmation.

e Maplink: The hyperlink MaplLink is created after the Road Data Form has been saved.
The link, when double clicked, opens the FNSB Map (if not already opened) and zoom in
to the clicked road in the center of the map window.

18




Road Data Form
For a road whose inventory data have not been entered and saved before (i.e., the Survey Date

cell is empty), clicking at the Road Name of the segment in the All Road table activates a new

Road Data form. The Road Data Form contains two major portions: the road inventory on the
left hand side of the form (Figure 12) and pavement cost estimation on the right hand side of

the form (Figure 13).

o FNSB Road Upgrade Software - [Road_Data]

I 9 File FEdit UnitCost Map View Help
SHS EHEHEHQRQA K

Figure 12 Road Inventory Data Portion of a Road Data Form

A B . D E F G H J 1.
1 Road Name:| GREEN MEADOW DR Segment: | Service Area|AIR PARK | Road ID: it
2 [ SurveyDate Survey Time: \ Weather -
3 Degree (o) Minute (') Second (') Degree () Minute () Second ()
4 Start Lat. [ End Lat.
5 Start Lon. [ End Lon.
6 | Travel Direction: ~
L 7 Total Length: 993 |feet [ SureyRater] | { Estimate Cost ]
8
] [ BadrF | Drain Need Imprav | With Ponds | Drain Need Maint. | Crown Not Accept | Soft Area |
10 Length: | | LI !
11
12 Distance (ft) ent Length | | Drainage Accept. | Ponding | Drainage Maint. |  Crown Super | Soft Area | Road Height | Road Width | PhotoLoc. | Remarks
T Yes @ Yes © Yes O Yes @ Yes T Yes
13 50 50 @ No ) No @ No @ No © No @ No
@ Yes @ Yes 1 Yes @ Yes @ Yes @ Yes
= 1% = @ No ONo a@No @ No O No @ No
7 Yes @ Yes 7 Yes ()Yes @ Yes 7 Yes
1 = = @ Mo Mo @ Mo @Mo o @ Mo
@ Yes @ Yes @ Yes @ Yes @ Yes @ Yes
16 200 50 @ No "I No @ No @ No 7 No @ No
) Yes @ Yes 1 Yes @ Yes @ Yes ) Yes
& =0 &0 @ho Mo @ Mo @Mo Mo @No
7 Yes @ Yes ) Yes ) Yes @ Yes 7 Yes
1@ 0 s @Ne o @MNo @ Mo e @ No
© Yes @ Yes @ Yes @ Yes @ Yes © Yes
L =0 = ano o @no @no S o ano
7 Yes @ Yes @ Yes @ Yes @ Yes 7 Yes
20 b = @ Mo o @hNo @No I No @ Mo
@ Yes @ Yes © Yes © Yes @ Yes @ Yes
2l = o @ne oo @Mo @ho ONo @ne
@ Yes @ Yes @ Yes @ Yes @ Yes @ Yes
2 = = @ No ONo a@No @ No O No @ No
7 Yes @ Yes ) Yes @ Yes @ Yes 7 Yes
2 = 0 @No ©No @No @No ©No @No
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KO FNSB Road Upgrade Software - [Road_Data]

EHS ELEHEHRLAO |8

£ File Edit UnitCost Map View Help

il K L M N o

A B
Road Name:|AIR PARK DR

[ Road 1D:] 1l

[
[ Survey Date| 5/29/2012 |

[ Sample Date:[ |[addBase Course? |

Degree (o)

Start Lat

Start Lon.

Travel Direction: ~

|
|
| [ Design Width:| [=1 Pavement width:
I
I

[ Side Slope: [ [~ |Pavement Options: |

T
=]
I=]

Estimate Cost ‘

Total Length 2356

o /ulo|o s win o

9
10 Length
n

Foundation Cost [Base Course Cost | [ SCF Cost

s o0 ] 8| l [

[Pavement Cost |
[

120000

12 [ Distance(ft) |Segment Length | Road Height | Road Width | PhotoLoc. | Remarks |  SampleLoc. | SP200 | SSP200

EP200 | BaseCourse | SCF | BaseCourseCost | SCF Cost |Pavement cost

13 50 50

14 100 50

15 150 50

16 200 50

17 250 50

18 300 50

19 350 50

20 400 50

2 450 50

2 500 50

23 550 50

Figure 13 Pavement Cost Estimation Portion of a Road Data Form

The cells highlighted in yellow are cells that need to be entered by the users and the cells in
blue are filled out by the software. Users should not manually alter values in the blue cells.

For the purposes of pavement design and cost estimation, the entire road segment is divided

into multiple 50 ft sections with exception of the last section that is usually less than 50 ft. All
the data cells in Row 1 to 11 are variables pertaining to the entire road segment as identified by

the road name and segment number.

Row 12 is the headings for road conditions and

dimensions that are to be entered for each 50 ft section. Beginning from Row 13, each row is
to be filled out for each 50 ft section.

The variable definitions of a Road Data Form are shown in Table 2.

Table 2 Road Data Form Variable Definitions

Applied t
E:t'?rl:dRo: d User-entered or
Variables Definitions Software-
Segment or Generated
50-ft section
Road Inventory Variables
Road Name Road Name (copied from the All Road Entire road Software
Table) segment
Segment number (copied from the All Road | Entire road
Segment Software
Table) segment
Service Area Service area name (copied from the All Entire road Software
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Road Table) segment
Enti d
Road ID Road ID (copied from the All Road Table) niire roa Software
segment
Enti d
Survey Date Survey date ntire roa User
segment
. . Enti d
Survey Time Survey time ntire roa User
segment
. Entire road
Weather Weather during the survey User
segment
Start Latitude La.tltude of the starting point (degrees, Entire road User
minutes, and seconds) segment
Start Longitude angitude of the starting point (degrees, Entire road User
minutes, and seconds) segment
End Latitude La.tltude of the ending point (degrees, Entire road User
minutes, and seconds) segment
End Longitude La.titude of the ending point (degrees, Entire road User
minutes, and seconds) segment
. . Direction headed from the starting point to | Entire road
Travel Direction ) . User
ending point segment
Total segment length in feet (copied from Entire road
Total Length Soft
otalleng the All Road Table) segment oftware
Enti d
Survey Rater The person who fill out the survey niire roa User
segment
Distance Distance from the starting point 50-ft section Software
50-ft section Software

Segment Length

Length of the segment (i.e., aroad is
divided into 50 ft sections except for the
last section which may not be 50 ft)

generated, but

can be altered

by user

Foundation Significant foundation problems (yes, no) 50-ft section User
Drainage . - 50-ft section

Drainage acceptability (yes, no User
Accept. g p y (yes, no)
Ponding Ponding adjacent to road (yes, no) 50-ft section User
Drainage Maint. | Drainage maintenance needed (yes, no) 50-ft section User
Crown Super E:;wn & Superelevation acceptability (yes, | 50-ft section User
Soft Area Soft area (yes, no) 50-ft section User
Road Height N;?tL'JraI gro‘und to road surface (height on 50-ft section User

minimum side, feet)
Road Width Road surface width (feet) 50-ft section User
Photo Loc Photo location (mark location w/ photo 50-ft section User

code #)
Remarks Remarks to keep notes of unique conditions | 50ft section User
Inventory Summary Variables

. Total segment length checked with YES for Entire road Software

Bad Foundation -

foundation problems segment
Drain Need Total segment length checked with NO for Entire road Software
Improve drainage acceptability segment
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With Pond Total segment length checked with YES for Entire road Software
ponding adjacent to road segment
Drain Need Total segment length checked with YES for Entire road Software
Maint. drainage need maintenance segment
Crown Not Total segment length checked with NO for Entire road Software
Accept crown and superelevation acceptability segment
Total segment length checked with YES for Entire road Software
Soft Area
soft area segment
Pavement Design Variables
. . . . Enti d u
Design Width Design width of the upgraded road niire roa >er
segment
Entire road User
i | Design side sl fth ded road
Side Slope esign side slope of the upgraded roa segment
Add Base Add base course or not for the upgraded Entire road User
Course road (Yes, No) segment
Pavement . . Entire road User
Width Design width of the pavement segment
Pavement Options for pavement materials and Entire road User
Options thickness segment
Soil sampling location (mark location w/ 50-ft section User
Sample Loc
sample code #)
SP200 Surface soil sample P200 value 50-ft section User
SSP200 Sub Surface soil sample P200 value 50-ft section User
EP200 Embankment soil sample P200 value 50-ft section User
Base Course Calculated Base Course depth 50-ft section Software
SCF Calculated Standard Cover Fill depth 50-ft section Software
Estimated Cost Variables
Foundation Estimated cost for fixing foundation Entire road Software
Cost problems and improve drainage segment
Base Course Estimated base course material cost Entire road Software
Cost segment
SCF Cost Estimated Standard Cover Fill material cost Entire road Software
segment
. . Entire road Software
Pavement Cost | Estimated pavement material cost
segment
Enti d Soft
Total Cost Estimated total cost (the sum of all costs) niire roa oftware
segment

For each of the existing road conditions that is answered with a YES or NO (e.g., foundation
problems and drainage acceptability), the default choice indicates good condition. For example,
the default choice is NO for foundation problems, and YES for drainage acceptability. When
users select the opposite of the default choice, the cell background will turn yellow and the
corresponding total length field for that particular variable will begin to add up. Figure 14
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shows that two 50 ft segments are checked for YES for foundation problems and the Length of
Bad Foundation is showing 100 ft.

O FNSB Road Upgrade Software - [Road_Data]
E9 File FEdit UnitCost Map View Help
BHd ELHEH QA K
A B c D B F G H ] i L
1 Road Name:[AIRPARK DR Segment:[1 | Service Area:[AIRPARK | Road ID: 1
2 | Survey Date: |5/28/2012 Survey Time: | Weather. -
3 Degree (o) Minute () Second (') Degre (g} Minute () Second ('
4 Start Lat. N [ End Lat
5 Start Lon_ W [ End Lon_
6 Travel Direction: -
7 Total Length: 2356|feet [ SuveyRaer] | l Estimate Cost ‘
8
) [ BadF | Drain Need Improv | With Ponds | Drain Need Maint. | Crown Not Accept | Soft Area
10| Length: | I 50 50 50 I 50 s| mo00 | s
1
12 Distance (ft) nt Length Drainage Accept. | Ponding | Drainage Maint. | CrownSuper | SoftArea | Road Height | Road Width | Photoloc. | Remarks |
@ Yes © Yes © Yes © Yes @ Yes © Yes
13 50 a0 OMa @ No @No @No O No @ No
@ Yes ) Yes @) Yes ) Yes @ Yes @ Yes
W 100 50 @ho @No @ No o Mo @No
@ Yes @ Yes ) Yes @ Yes @ Yes O Yes
' 150 0 Mo ONo @nNo Mo ONo @No
) Yes @ Yes O Yes ) Yes @ Yes © Yes
16 200 50 @ No © No @ No @ No ) Ne @ No
@ Yes @ Yes @ Yes @) Yes @ Yes @ Yes
i 20 50 @ho Mo N o Mo @No
O Yes @ Yes © Yes DiYes @ Yes @ Yes
® 30 0 @ho ONo @nNo @MNo ONo ONo
Yes @ Yes ) Yes Yes @ Yes @) Yes
19 350 50 @ No @ No @No @ No ) Ne @ No
@ Yes @ Yes @) Yes @) Yes ) Yes @ Yes
£ 400 50 @ho Mo @ No o @No @No
7 Yes @ Yes @ Yes 7 Yes @ Yes O Yes
2 450 50 @No ) Na @ No @no N @No
) Yes @ Yes ) Yes ) Yes @ Yes ) Yes
2 50 50 @No O No @No o No @No
@ Yes @ Yes @) Yes @) Yes @ Yes @ Yes
= 50 0 @ho N @ N @ho Mo @ N

Figure 14 Filling Out Existing Road Conditions

Edit Menu Item

The Edit Menu Item contains functions that are only available for the Road Data Form (Editing is

not permitted for the All Road Form). The functions of the Edit menu are similar to those in

typical spreadsheet program. The pull down list underneath the Edit Menu Item is shown in

Figure 10.
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O FNSB Road Upgrade Software

File
=~

Edit | UnitCost Map View Help

Undo L @ Rk
Redo

Copy

Paste

Add Rows
Delete Rows

Clear

Figure 15 Pull Down List of the Edit Menu Item

The Edit menu items perform the following functions:

Undo: Undo the previous data entry step

Redo: Redo the step that was previously undone

Copy: Copy data in a cell or a range of cells onto Windows Clipboard.

Paste: Paste the contents that were copied to the Clipboard to the location of the cursor
Add Rows: Add rows to the Road Data Form. This function is for users to add more 50 ft
sections to the Road Data Form when the actual length of the segment measured in the
field is longer than the original total length estimated with the GIS database.

Too add one row at the end of the form, click at the heading of the row where the row is
to be inserted (multiple rows can be selected and added by holding down the Shift key
while clicking at multiple row headings). Go to Edit/Add Rows and a new row will be
created. Type in a number in the Segment length cell and the Distance and Total Length
will be automatically calculated. See Figure 16, Figure 17, and Figure 18 for the
sequence of screenshots that show how to add a row.

An example is given at the Data Entry Example to show how to adjust the discrepancy
between field-measured length and the original GIS-estimated length.
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o FNSB Road Upgrade Software - [Road_Datal

[E3 File | Edit | UnitCost Map View Help
BEH4 Undo D | ?
Redo - . . -
| | | |
Copy B | e D E E ; G |
1 past RK DR Segment: || Service Area:| AIR PARK
2 aste Survey Time: Weather
3 7‘ Add Rows 2gree (o) Minute (') Second (") Degree (o0}
4 Delete Rows N [ End Lat.
5| | Clear W [ End Lon.
6 ~Travel Direction: | .
7 Total Length: 2400| feet [
8
gl ‘ Bad Foundation I Drain Need Improv | ‘With Ponds | Drain Need Maint. | Crown Not Accept I
10 Length: | of 0] 0] 1| 0 |
11
12 Distance (ft) |Segment Length | Foundation | Drainage Accept. | Ponding | Drainage Maint. | Crown Super |
o5 2150 50 1 Yes @ Yes ) Yes O Yes @ Yes
@ No
Yes
2200 50
< No
57 2250 50 B ves
No
Yes
2300 50
& No
59 2350 50 Yes
No
) Yes
2400 50 =
ol (@ No
61
62
63
64
65
Figure 16 Highlighting a Row to Add
0 FNSB Road Upgrade Software - [Road_Data]
24 File Edit UnitCost Map View Help
FHS ELEHLS @K
A | B | c D E F G
1 | Road Name:|AIR PARK DR Segment: |1 | Service Area: |AIR PARK
2 | Survey Date Survey Time: | Weather.
3 Degree (0) Minute (") Second () Degree (o)
4 Start Lat. N \ End Lat.
5 Start Lon. w | End Lon.
B Travel Direction: =
7 Total Length: 2400| feet [
)
9 | Bad Foundation | Drain Need Improv | With Ponds | Drain Need Maint. I Crown Not Accept |
10 Length: | o] 0] 0] of 0
11
12 Distance (ft) |Segment Length | Foundation | Drainage Accept. | Ponding | Drainage Maint. | |
(71 Yes @ Yes E () Yes
2150 50 - < z
55 1 No (@ No
® Yes
2200 50 =
56 @ No
() Yes
57 2250 50 @ No
) Yes
2300 50 =
g @ No
() Yes
59 2350 50 @ No
@ Yes
60 2400 50 @ No
@) Yes
[ e
B2
63
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Figure 17 The New Row Created

O FNSB Road Upgrade Software - [Road Datal

B File

Edit UnitCost Map View Help

EH3 ELEHE

GO~ @ N W R =

w

i
Moo=

[l
5]

(]
@

57

58

60

61

62 |

=

59

A B C D E F G
| Road Name:|AIR PARK DR Segment: |1 Service Area: |AIR PARK
| Survey Date: Survey Time: Weather:
Degree (0) Minute (') Second (") Degree (0)
Start Lat. N End Lat.
Start Lon. W End Lon.
Travel Direction: X
Tatal Length: 2423 |feet [
‘ Bad Foundation | Drain Need Improv I With Ponds I Drain Need Maint. | Crown Not Accept |
Length: | of of 0
| Distance (ft) |Segmenl Length | Foundation | Drainage Accept. I Ponding I Drainage Maint. Crown Super |
@ Yes @ Yes @ Yes ) Yes @ Yes
2150 50 s = E i =
@ No ) No @ No @ No ) No
1Yes @ Yes ) Yes (D1 Yes @ Yes
2200 50 @ No @ No @ Mo @ No @ No
@ Yes @ Yes @) Yes (D) Yes @ Yes
2 A @ Mo ) No @) No @ No @ No
() Yes @ Yes @ Yes ) Yes @ Yes
2 % @ No ) No @ No @ No ©INe
& Yes @ Yes @ Yes ) Yes @ Yes
222y A @ No ) No @ No @ No ) No
@ Yes @ Yes (&) Yes () Yes @ Yes
400 0 @ No ) No @ No @ No @) No
) Yes @ Yes @ Yes @ Yes @ Yes
2423 3 % = = 5
@ No () No @ No @ No ) No

Figure 18 Adjusting the Segment Length of the New Row

e Delete Rows: Delete 50 ft section rows from Road Data Form. This function is the

opposite of Add Rows. It is used when the actual length of the segment measured in the
field is shorter than the original total length estimated with the GIS database.

Too delete rows at the end of the form, click at the heading of the row where the row is
to be deleted (holding down the Shift key while clicking at multiple row headings). Go
to Edit/Delete Rows and the selected rows will be deleted. Adjust the segment length
of the last row and the total length of the row will be automatically adjusted.

e (lear: Clear the content of the selected cell or range of cells without placing them onto
the Clipboard.

Context Menu (Right Mouse Button Menu)
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Five of the functions of the Edit Menu Item can be accessed through the Context Menu (Figure
19), which is activated by clicking at the Right Mouse button when the cursor is placed in a cell
in the Road Data form.

0 FNSB Road Upgrade Software - [Road_Data]
E3 File Edit Unit Cost
EHS ELEBE

Map View Help

A B C D E F G
1 | Road Name: [AIR FARK DR Segment | Service Area: | AIR PARK
2 | Survey Date: Survey Time: | Weather.
3 Degree (o) Minute (') Second () Degree (o)
4 Start Lat N \ End Lat.
5 Start Lon. w End Lon.
B Travel Direction: =
7 Total Length: 2423 fest [
S 4
9 | Bad Foundation I Drain Need Improv I ‘With Ponds | Drain Need Maint. | Crown Not Accept |
10 Length: | of of 0] 0] 0 |
1
12 Distance (ff) [Segment Length | Foundation | DrainageAccept. | Ponding | Drainage Maint. | Crown Super |
) Yes @ Yes ) Yes @) Yes @ Yes
& 2150 0 @ No (©) No @ No @ No @) No
¥es @ Yes 1 Yes ) Yes @ Yes
£ 2200 0 @ No 1 No @ No @ No @) No
@ Yes @ Yes ) Yes ) Yes @ Yes
57 e = @ No ) No @ No @ No T No
@) Yes @ Yes ) Yes ) Yes @ Yes
73 20 2 @ No ) No @ No @ No & No
7 Yes @ Yes 71 Yes () Yes @ Yes
=) N 2 @ No ) No @ No (@ No )1 No
) Yes @ Yes 1 Yes @ Yes @ Yes
2l m 2l @ No (1 No @ No (@ No &1 No
&) Yes @ Yes 1 Yes (71 Yes @ Yes
3 “z & @ No ) No @ No @ Mo TiNo
62 | =
) | e
64 Paste
65 Clear
i Add Rows
o Delete Rows
B8
69

Figure 19 Context Menu (Right Mouse Button Menu)

Unit Cost Menu Item

When the Road Upgrade program is launch, a set of unit cost variables is loaded with the
program. When cost estimation is performed in the Road Data form, these unit costs are
applied to the estimated material quantities to arrive at estimated costs for various parts of the
pavement construction. The unit cost data are saved in the file unit cost.xml in the Data folder
of the program directory.

Users can view and update the unit costs by going to the menu item Unit Cost/Update Unit Cost
(Figure 20). The ensuring Unit Cost Data window is shown in Figure 21.
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File Edit | Unit Cost | Map View Help

5 |5 UpdateUnitCost |

Figure 20 Update Unit Cost

Foundation Improvement ($/foof) 2{)[||| |

Drainage Upgrade ($/foot) 2000

Cost of Hot Mix Asphalt Concrete ($/yd3) 270
Costof AST Surface ($/yd3) 480
Cost of High Float AST ($/yd3) 390

Costof Gravel ($/yd3) 75

Cost of Base Course ($/yd3)} 50

Cost of Standard Cover Fill ($/yd3) 24

‘ canee ‘ ‘ Save ‘

Figure 21 Unit Cost Data Window

To update the unit costs, simply change the numbers and click at the Save button. If no change
is to be made, click Cancel will close the window without changing the previously saved values.
The unit cost can be printed out by clicking the Print button to activate the standard Windows
Print Dialog box for printer selection and printing confirmation.
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FNSB Map Window

The FNSB Map is for users to identify the location of a particular road. The window can be
activated by going to File/Open/Map. If the data for a particular road is already entered in the
All Road Table, users can also open the Map window by clicking at the MapLink hyperlink of the
road in the All Road Table.

When the FNSB Map is opened through File/Open/Map, the initial map scale shows the entire
area covered by roads in the FNSB boundary (Figure 22).

& FsB Map E=E Bl =5

N S
o HAYSTACK
CLEART S{ummn CHENA HOT,SPRINGS I
OCONNOR'CREEK, - f
GOLDSTREAM.MOOSE CREEK . e
% & NTAN TERRAM —
"‘)H“‘"CGLLEGEQ&MIS.A "“TII-IOMAS

ot
R R REER: HORELESS ,
o SEAVY. ,

- B
TWENTY-THREE! MILE SLOUGH
I

7z

GRIEME ROAD

:3;
SALC HAK ET HEIGHTS

c.____
e

Figure 22 FNSB Map Window

With the Full Scale view, the map is labeled with service area (i.e., light green boundaries)
names. The green lines are mostly roads maintained by AK DOT & PF. The blue lines are roads
located within service areas. These blue lines and the road names will show up as you zoom in
closer. When the survey data are entered and saved in the database, the link for the road will
be displayed in the color red.

Navigating the map is achieved through the Map menu item. The functions of the Map menu
item can also be conveniently accessed with the corresponding icons in the program Tool Bar.
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Map Menu Item
The Map menu item (Figure 23) contains program functions that are dedicated to the Map
window.

Orvsoroaavpordesotware

File Edit UnitCost | Map | View Help
EFHa ELD0 @

Zoom In
Zoom QOut
Full 5cale
Pan/Identify

Figure 23 FNSB Map Window

The functions of the Map Menu Items include:

e Zoom In: Zoom in the map at a constant scale each time the users click at it.
e Zoom Out: Zoom out the map at a constant scale each time the users click at it.

If the computer mouse used to run the program has a middle wheel, the wheel can be
used to control zoom in and zoom out of the map. Scrolling the wheel forward zooms in
the map, backward zoom out.

o Full Scale: Return the map to the original full scale.
e Pan/Identify: Toggle between the Pan and Identify functions. When the mouse cursor is
placed on top of the map, the default cursor is in the shape of a hand with the index

finger . i you want to pan the map to a different area, click the cursor at the map
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and drag the map to the desired area. The map center will move according to your pan
direction.

Going to Menu item Map/Pan/Identify (or clicking at the Identify tool icon or) will
turn the cursor to an arrow ® . When you place the arrow on top of a blue line and
click at it, the All_Road_Table will open and the record for the road that you just click
will be in the top row and highlighted. Note that the Identify tool icon shows a square
around the arrow when the Identify function is on. The square disappears when the pan
function is on.

View Menu Item

When multiple windows are open within the software's main interface, they can be arranged by
the functions in the View menu item (Figure 24). The functions, Tile Vertical, Tile Horizontal,
Cascade, work in the same way as typical programs running in Microsoft Windows operating
system.

) FNSB Road Upgrade SOﬁware;i -

File Edit UnitCost Map | View | Help
BHS ELEBE|® Q| TieVertical

Tile Horizontal

(Cascade

Figure 24 View Menu Item

Help Menu Item

Materials in this User Guide are formatted and compiled into a Windows Help system file.
Clicking at the Content of the Help menu item (Figure 25) opens the standard windows help file.
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© FNSB Road Up:

File Edit UnitCost Map View | Help

EHELEE Qe R Content
About

Figure 25 Help Menu Item
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Road Inventory Data Entry Example

An example is given here to show the users how to use the graphical user interfaces to enter
inventory data into the software database.

In the summer of 2011, FNSB hired interns to inventory the existing road conditions. The data
were written down on paper forms in the field and later entered into Excel Spreadsheets. Table
3 shows the inventory form for the Duckhawk Drive in the Chena Hills Service Area. The
following example will show the users how to enter the inventory data for the Duckhawk Drive.
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Table 3 Road Inventory Field Data Sheet

Sheet_ 1 of_ 1

Rater Name: Stephen Wehe

Road Name: Duckhawk Drive

Name of Road Segment:

Duckhawk Dr— 01 SA: Chena Hills

Date: July 13,

2011 Time of Day: 11:08

Weather:

Mostly Cloudy

Enter information indicated in following 4 rows only on first sheet of segment

Latitude of Segment Start Point:

64°49'34"N

Latitude of Segment End Point *:

64°49'24.7" N

Longitude of Segment Start Point:

147°54'42.7" W

Longitude of Segment End Point
*.

147°54'42.6" W

Direction of Travel from Start
Point: South
Total Length of Road Segment *: 837 ft (* enter these data after completing segments)
] EN
—_ =3 [}
g § 2 E
— g £ 8 o
8 ° = a0 o Q
c Q 5 €
g N z < 2 ©
—_ w0 = w
= = el £| = 8 < 3
g m _ P J £ 3 :
S| 5 2 el 3 g 2 S 2
| & 3 g = | 3| £ e = % 3
2 & o = o] z c 2 3 o hel
£ 2 5 Z T 8 2 £ <= ¥
- = ] = ] c ® 8 - 5 3 @
5 - i 2 2| 8 3 s| =% S £ 2 £
i 8 ° 8 € i < 2 c g il £ c s
7] = =] oy 8 £ 9] o o o = S ¢ ]
£ 2 g ] = o S £ (Gl 3 F=ge] ©
< a - < 2 = A - = 2 £ e e
© = S ) w0 o 3 s t E 5 o g —
Q e ] & c & c > 232 a =3 @ =
5 S £ £ 5 | £ 5 < 5 E o 2 3 =y E
L: 2 E 5 | & s | 22| §| 23 £ 5
a o &5 [a) o [a) S 3 i E < o S 3 o
0.00 0 N Y N Y Y Y 0.5 80 Fox E-1
0.01 50 1 24.5 Potholing (PH)
11:10
0.02 100 1 235 (S) PH
0.03 150 1 22
0.04 200 1 23
0.05 250 1 225 PH
11:12 PH + Washboarding
0.06 300 1.5 21 (S) (WB)
0.07 350 1.5 20.5 PH +WB
0.08 400 1.5 225 PH + WB
0.09 450 1.5 225 PH + WB
0.10 500 1.5 22.5 PH
0.11 550 1.5 21 PH
0.12 600 2 20.5 PH
0.13 650 2.5 20.5 PH
0.14 700 2.5 19.5 WB
0.15 750 3.5 21 WB
0.16 800 N 3.5 22 Paved
0.17 837 3.5 46
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To enter or update inventory data for a road, the record for the road will need to be identified
in the database such that the road inventory form can be activated for data entry. There are
two ways to locate the database record for the road. The first is to open the SAR database
table, find the road record in the spreadsheet, and click at the road name hyperlink. The
second is to use the map to identify the road and click at the road to access the data entry form
for the road.

Working with the Service Area Roads Data Table
To access the road record via the spreadsheet view, go to File/Open/Data Table (Figure 26).

©) FNSB Road Upgrade Software TP e

R ™'

File | Edit UnitCost View Help

|| Open » | DataTable
Close Ctrl+C Map
Save Ctrl+5

Save As Excel Cirl+X

Print Ctrl+P

Exit Ctrl+E

Figure 26 Open the Road Database Table

When the windows form All_Road_Table (i.e., table showing all Service Area roads) appears,
scroll down until you find the Service Area CHENA HILLS and Road Name DUCKHAWK DR (Figure
27). Note that All_Road_Table is sorted in alphabetic order firstly by Service Area, secondly by
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Road Name, and lastly by segment number. Also note that for a new entry, the Survey Date

column will be blank with no data. The data record for a road whose data had been entered

before will show a valid surveyed date as entered by the user last time the record was accessed.

©) FNSB Road Upgrade Software % - L RTXAr 4, 88 v,
"l File Edit UnitCost View Help
BEHaELEEHQQ@
\ =8 EoE |
|§t 1D A‘ Service Area Oi Road Name 0| Segment 0| Length 0| Survey Date O| Foundation Cost .=i
340 340 CHENA HILLS CHENAHILLS DRE 5 283
1 k8 CHENA HILLS CHENAHILLS DRW 1 3112
342 M2 CHENA HILLS CHENAHILLS DRW 2 1092 B
343 343 CHENA HILLS CHENA HILLS DRW 3 2911
344 344 CHENA HILLS CHENA HILLS DRW 4 560 |
345 345 CHENAHILLS DALL SHEEP LN 1 236
346 348 CHENA HILLS DUCKHAWK DR 1 856 [}
347 347 CHENA HILLS EIDERCT 1 242
348 348 CHENA HILLS ELLESMERE DR 1 5121
349 349 CHENA HILLS ERMOSA VISTADR 1 1097
350 350 CHENA HILLS FORRESTDR 1 131
351 351 CHENA HILLS EORREST DR 2| 1816
352 352 CHENA HILLS FORREST DR 3 2960
353 353 CHENA HILLS GOWERDR 1 1213
354 354 CHENA HILLS GOWERDR 2 981
355 355 CHENA HILLS GUINEVERE PL 1 2029
356 356 CHENA HILLS GUINEVERE PL 2 810
357 357 CHENA HILLS GUINEVERE PL 3 114
358 358 CHENA HILLS GULKANA CT 1 405
359 359 CHENA HILLS HAMAN ST 1 1334
[ER| [

Figure 27 All Road Table Showing All Service Area Roads

Double clicking at the Road Name DUCKHAWK DR will create the Road Data form (Figure 28) for
users to enter inventory data of Duckhawk Dr. The Road Data form is designed with the basis

of the field data form shown in Table 3. The upper half of the form corresponds to data specific

to the road and the characteristics of the field survey, while the lower half consists of multiple

data rows, each designed to store road condition data for every 50 feet of the road.
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EJ Road_Data

A B C D E E G H J
1 Road Name | DUCKHAWK DR Segment: |1 | Service Aren:[CHENA HILLS |
2 Survey Date: Survey Time: | Weather. b,
3 Degree (o) Minute (") Second (") Degree (o) Minute (') Second (")
4 Start Lat. N [ End Lat.
5 Start Lon. W | End Lon.
6 Travel Direction: X
7 Total Length: 856 |feet ‘ Survey Rater.l
3
&l ‘ Bad Foundation | Drain Not Accept | With Ponds | Drain Need Maint_ | Crown Not Accept | Soft Area |
10 Length- |
11
12 | Distance(f) [SegmentLength |  Foundation | DrainageAccept. | Ponding | Drainage Maint. | Crown Super | Soft Area | Road Height | Road Width
@ Yes @ Yes @) Yes @ Yes @ Yes “) Yes
e S0 0 @ No ) No @ No @ No ) No @ No
@ Yes @ Yes 7 Yes @ Yes @ Yes D Yes
= 550 0 @ No “) No @ No @ No ) No @ No
) Yes @ Yes @ Yes @ Yes @ Yes 7 Yes
600 50 = - = = = =
ek @ No ~) No @ No @ No 1 No @ No
) Yes @ Yes @ Yes 1 Yes @ Yes ") Yes
650 50 = z o = = =
e @ No ~) No @ No @ No ) No @ No
T Yes @ Yes ") Yes T Yes @ Yes ) Yes
700 50 - = - = = =
< @ No 2 No @ No @ No ) No @ No
7 Yes @ Yes T Yes ") Yes @ Yes T Yes
750 50 = = = = = -
& @ No () No @ No @ No ) No @ No
T Yes @) Yes ") Yes 1 Yes @ Yes (D)Yes
800 50 = e = = = -
2 @ No () No @ No @ No ) No @ No
) Yes @) Yes ") Yes i Yes @ Yes ) Yes
850 50 = - = = = =
& @ No (Z) No @ No @ No ) No @ No
) Yes @ Yes (D) Yes ") Yes @ Yes @ Yes
856 6 = - & = = ks
23 @ No () No @ No @ No ) No @ No

Figure 28 Road Data Form for Duckhawk Drive

Working with the Individual Road Data Form

In the Road Data form for the Duckhawk Drive, the cells colored in yellow are cells that need to
be entered with road inventory data from field survey (see Table 3). If users want to save the
entered data, the Survey Date cell cannot be left blank, because the survey date is to be used
by the software as a flag to distinguish surveyed from un-surveyed roads.

The cells that are colored in blue are created by the software. The blue cells are designed to
show database values (e.g., service area and road names) and calculation results. Users should
not manually change the numbers in the blue cells.

Updating Total Length

Before beginning to enter data, users should note that the Total Length of the road in color blue
is filled by the software based on the length calculated from the original FNSB GIS Centerlines
database. This number is in reality a rough estimate of the actual road length. It can be either
longer or shorter than the distance measured in the field. For example, the GIS estimated
length for the Duckhawk drive is 856 feet, but the distance measured in the field is only 837
feet.
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To make the correction in total length, users need to first delete the last row (i.e., segment
length 6 ft) from the table then change the length of the last 50 ft segment from 50 ft to 37 ft.

To delete the last row, click at the row heading to highlight the row, then go to
Edit/Delete/Rows (Figure 29). Note that if necessary multiple rows can be selected for deletion
by pressing down the Shift key while clicking at the headings of the rows to be deleted.
Selection of multiple rows only work for consecutive rows.

e I -
o FNSB Road Upgrade Software - [Road_[)a_ta]_l H _j [
3 File | Edit | UnitCost View Help
=Hd Undo £ @
Redo
Copy B C D E E G H |
1 o UCKHAWK DR Segment: |1 | Service Area: [CHENA HILLS |
2 e ‘ Survey Time: | Weather: A
3| Add ' Dearee (o) [ Minute ('} Second () Degree (o) Minute (") Second ()
4 | Delete » | Rows | N [ End Lat.
51 Clear Columns s ‘ End Lon.
6 ravel Dire C MRS
7 Total Length: | 856 feet | Survey Rater|
8
L) | Bad Foundation | Drain Not Accept | With Ponds | Drain Need Maint. | Crown Not Accept | Soft Area \
10 Length: | | | | | | |
1
12 | Distance (ft) |Segment Length | Foundation | Drainage Accept. | Ponding | Drainage Maint. | Crown Super | Soft Area | Road Height | |
") Yes @ Yes @) Yes @) Yes @ Yes ) Yes
= L A @ No ) No @ No @ No “I No @ No
@ Yes (@ Yes ) Yes @ Yes @ Yes @) Yes
& | = 0 @ No &) No (@ No @ No ) No @ No
) Yes @ Yes () Yes ) Yes @ Yes @) Yes
= 600 50 @ No ) No (@ No @ Mo ) No @ No
@) Yes @ Yes ) Yes 7 Yes @ Yes ) Yes
o L2 =l @ No ) No @ No @ No & No @ No
@) Yes @ Yes 1 Yes @ Yes @ Yes ) Yes
B 0 0 @ No () No (@ No @ No ) No @ No
@ Yes (@ Yes &1 Yes @) Yes @ Yes @ Yes
& 20 Ll @ No “INo (@ No @ No ) No @ No
@ Yes (@ Yes (@1 Yes (@) Yes @ Yes ) Yes
2 | soo 0 @ No () No (@ No @ No () No @ No
) Yes @ Yes & Yes (7 Yes @ Yes ) Yes
= 8s0 ® @ No ) No @ No @ No ) No @ No
@ Yes @ Yes @ Yes @ Yes @ Yes @) Yes
- &b s @ No ©) No @ No @ No & No @ No
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Figure 29 Highlighting a Row for Deletion

After clicking yes to confirm the deletion in the ensuring dialog box, the row will be deleted.
Users should notice that the Total Length and the cumulative distance (i.e., the last number in
the Distance column) have both been updated to 850 ft (Figure 30).
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© FNSB Road Upgrade Software - Road Datal il Tl N -

' 1 File Edit UnitCost View Help
FEHdeaxE L BEQC @

A B = D E E G H
1 Road Name: | DUCKHAWK DR Segment: |1 Service Area:|CHENA HILLS
2 Survey Date: Survey Time: Weather. z;
3 Degree (o) Minute (") Second ("} Degree (o) Minute (")
4 Start Lat. N [ End Lal.
5 Start Lon. A [ End Lon.
& Travel Direction: %2
7 Total Length: 350 feet
&
9 | Bad Foundation | Drain Not Accept | With Ponds | Drain Need Maint. | Crown Not Accept | Soft Area |
10 Length: | 0] 0] 0] 0] 0 | 0
1
12 Distance (ft) ISEQmem Length | Foundation | Drainage Accept. I Ponding I Drainage Maint. | Crown Super I Soft Area I
1 Yes @ Yes ) Yes @) Yes @ Yes ) Yes
& 500 5 @ No ) No @ No @ No (2 Ne @ No
) Yes @ Yes @) Yes @ Yes @ Yes @ Yes
5 = 24 @ No ) No @ No @ No ) No @ No
(D) Yes @ Yes ) Yes (D) Yes @ Yes @ Yes
= Ll L @ No @ No @ No @ No ) Ne @ No
@) Yes @ Yes @) Yes @ Yes @ Yes @) Yes
% el il @ No & No @ No @ No & No @ No
@ Yes @ Yes ) Yes (71 Yes @ Yes (7 Yes
& L Y @ No 1 No @ No @ No &) No @ No
i Yes @ Yes @ Yes ©) Yes @ Yes ) Yes
2 | el = @ No ) Ne @ No @ No &) No @ No
@) Yes @ Yes @) Yes @) Yes @ Yes @) Yes
il il il @ No ) No @ No @ No @) No @ No
() Yes @ Yes @ Yes ) Yes @ Yes @ Yes
! & | 80 5 @ No () No @ No @ No © No @ No
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Figure 30 Total Length and Cumulative Distance Updated after the Deletion

The last step in correcting the total length to 837 ft is to change the last segment length from
50 ft to 37 ft. Users should now note that both the Total Length and the cumulative length are
both changed to the correct number 837 ft (Figure 31).
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3 File Edit UnitCost View Help
EHdELEEQQ @
A B C, D E E G H
1 ‘ Road Name:|DUCKHAWK DR Segment: |1 Service Area:|CHEMA HILLS
2 ‘ Survey Date: Survey Time: Weather b2
3 Degree (o) Minute (") Second (") Degree (0} Minute ('} Second (")
4 Start Lat. N End Lat.
5] Start Lon. W End Lon.
6 Travel Direction: X
7 Total Length: 837 | Survey Rater|
8
El | BadFoundation | Drain Not Accept | With Ponds | Drain Need Maint. | CrownNotAccept | Soft Area |
10 Length- | 1] o] 0 0
1
12 Distance (ft) |Segment Length | Foundation | Drainage Accept. I Ponding | Drainage Maint. | Crown Super | Soft Area | Road Height
@ Yes @ Yes & Yes @ Yes @ Yes @ Yes
“ Ll i @ No @1 No @ No @ No 1 No @ No
1 Yes @) Yes ) Yes () Yes @) Yes @) Yes
& il o0 @ No &) No @ No @ No ©) No @ No
1 Yes @ Yes ) Yes @) Yes @ Yes ) Yes
24 | LD il @ No @ No @ No @ No 0 No @ No
) Yes @ Yes ) Yes T1Yes @ Yes 1 Yes
%5 | 650 ) @ No ) No @ No @ No ) No @ No
) Yes @ Yes ) Yes @i Yes @ Yes ) Yes
8 Ol o0 @ No 1 No @ No @ No 1 No @ No
@ Yes @ Yes ) Yes @) Yes @ Yes ? Yes
24 750 50 @ No 1 No @ No @ No @1 No @ No
(D) Yes @ Yes () Yes () Yes @ Yes () Yes
25 Y 2l @ No @) No @ No @ No @) No @ No
@1 Yes @ Yes () Yes @ Yes @ Yes ) Yes
= | & @ No “ No @ No @ No ) No @ No
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Figure 31 Changing the Segment Length of the Last Segment

In the event that the estimated road length is actually shorter than the field measured distance,

additional rows are needed to correct the total length. The procedure to make the correction is

similar to the example given above, except that new rows are to be added.

For example, if we are to change the Total Length from 837 ft to 856 ft, we need to first change
the segment length of the last row from 37 ft to 50 ft, which will change the total length to 850

ft.

Edit/Add/Rows (Figure 32).

Then, place the mouse cursor in a cell that is on the row to be added and go to
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%5 File | Edit | UnitCost View Help
BSHA& Undo £ @
Redo
Copy B C D E F G H | f
1 UCKHAWK DR Segment:|1 | Service Area:[CHENA HILLS |
2 Paste [ ‘ Survey Time: ‘ Weather -
3 _‘ Add |  Rows [ Minute ) Second (') Degree (o) Minute () Second (')
4[] Delete Columns N [ End Lat.
5 [ Clear \J [ End Lon.
6 ravel oi 5 X
7 Total Length: | 850 |feet [ Survey Rater|
8
9 | \ Bad Foundation | Drain Not Accept | With Ponds | Drain Need Maint. | Crown Not Accept | Soft Area |
10 | Length: | 0] 0] 0] 1] 0 | 0
i
12 \ Distance (ft) |Segmer|t Length | Foundation | Drainage Accept. | Ponding | Drainage Maint. | Crown Super | Soft Area | Road Height | F
) Yes @ Yes i ) Yes @ Yes ) Yes
= | =00 0 @ No @) No @ No @ No
D) Yes @ Yes ) Yes ) Yes
550 50 = : = =
3 @ No & No @ No @ No
) Yes @ Yes O Yes ) Yes
600 50 N 5 i =
= @ No @ No @ No
@ Yes D) Yes
650 50 5 =
25 @ No
) Yes
26 700 50 @ No
) Yes
27 750 50 @No
) Yes
28 | 300 50 @ Na
O Yes
23 850 50 @ No
k|
an

Figure 32 Adding a New Row

In the newly created row, enter 6 in the cell for the segment length. You should notice that the
Total Length and the cumulative distance are updated to 856 ft (Figure 33).

41



O FNSB Road Upgrade Software - [Road_[_)ﬁf_"h u
%1 File Edit UnitCost View Help
FHSELEERQ @
A B C D E F G H
1 Road Name: [DUCKHAWK DR Segment: | Service Area:[CHENA HILLS |
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6 Travel Direction: T
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i

Figure 33 Entering Segment Length for the New Row

Entering Road Inventory Data

Beginning from Row 22 on an individual Road Data form, each row is designed to record the
existing road conditions for every 50 feet of the road (except for the last segment which will
often be less than 50 feet). Existing conditions related to the structure and surface of the road
(e.g., the existence of significant foundation problems and the acceptability of drainage) are
entered with Yes or No radio buttons.

When the Road Data form is loaded for the first time, the default choice for each Yes and No
qguestion is set for the favorable option for upgrading. For example, the default choice for
Significant Foundation Problem is No and Drainage Acceptability Yes. When users enter an
option that is unfavorable for upgrading (e.g., Yes on Foundation Problems and No for Drainage
Acceptability), the selected cells will be highlighted in yellow and the summary numbers(in
color blue) in Row 10 will show the total length of the road that has a particular unfavorable
condition. For example, the field survey rater indicated that the Duckhawk Drive needs
drainage maintenance for its entire 837 ft length and has soft areas from the beginning until
800 feet. Figure 34 shows the form when a user finish checking the condition questions for the

Duckhawk Drive.
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Figure 34 Checking the Options for Road Conditions

Entering Road Height and Road Width

The Road Height and Road Width columns need to be entered for every 50 ft segment surveyed,
because these two variables are needed for pavement design and cost estimation. However, if
upgrading is only considered for a portion of a lengthy road for a particular fiscal year, field
survey can still be carried out for that portion of road. Users will then enter data for the
surveyed length and leave rest of the rows empty. The program is designed to stop calculation
at the row where the Road Width is left empty. The total upgrading cost reported by the
software will be the total cost for the partial length (i.e., the segments with no road width entry
will not be considered). More details on cost estimation are covered in a Cost Estimation

section of this user guide.

Figure 36 shows the completed Road Data form for the Duckhawk Drive. To save the entered
data, simply go to File/Save. If you do not go to File/Save, the Road Data form will remain
unsaved and when you close the Road Data form (by clicking at the "X" button on the upper
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right corner), you will be asked if you want to save the data by the Save Data prompt (Figure
35). Note that if you had saved the latest changes, the Save Data prompt will not come up.

Save Data? I I

Data changed. Do you want to save the changes?

Figure 35 Save Data Prompt

Once the file is saved, you can close the Road Data form and the program will go back to the
SAR All_Road_Table (Figure 37). You will notice that the Survey Date is now filled with the date
that was entered on the Road Data Form. The software has also created a hyperlink LinkToMap
for you to locate the Duckhawk Drive on the map. If you want to see the geographical location
of the Duckhawk Drive, double clicking at the LinkToMap will open the FNSB Map centered on
the Duckhawk Drive (Figure 38).

0 FNSB Road Upgrade Software - [Road Datal B AYT . v  T—
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3 Degree (o) Minute () Second (" Degree (o} Minute (') Second (")
4 Start Lat. 64 49 34|N [ End Lat. 64 49 247
5 Start Lon 47 54] 2.7W [ End Lon. 147, 54] 426
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Figure 36 Completed Road Data Form for the Duckhawk Drive

© FNSB Road Upgrade Software - (AL Road_Table] AT . . L9 T

E File Edit UnitCost View Help

LEEHRAA0
D & Service Area o Road Name 0| Segment O Length { SuveyDate ¢ FoundationCost v| SampleDate (| StructureCost O| Pavementcost ¢ TotalCost (| Maplink 0
335 335 CHENA HILLS A 1 5601
336 336 CHENAHILLS 1 572
337 337 CHENA HILLS 2 963
338 338 CHENAHILLS 3 1429
339 339 CHENA HILLS 4 432
340 340 CHENAHILLS 5 283
31 31 CHENA HILLS 1 3112
312 342 CHENAHILLS 2 1092
3 343 CHENA HILLS 3 2911
31 3 CHENAHILLS 4 560
35 35 CHENA HILLS 1 236
36 346 CHENAHILLS 1 837 77132011 LinkToMap.
7 347 CHENA HILLS 1 242
38 348 CHENAHILLS 1 5121
319 349 CHENA HILLS 1 1081
350 350 CHENAHILLS 1 131
351 351 CHENA HILLS 2 1816
362 352 CHENAHILLS 3 2960
353 353 CHENA HILLS 1 1213
354 354 CHENAHILLS 2 981
365 385 CHENA HILLS 1 2029

Figure 37 Updated Service Area Roads Table

& FNSB Map

\ WAUGSTROE DRt

DUCKHAWH DR

d

Figure 38 FNSB Map Centered on the Duckhawk Drive
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It is mentioned previously that the FNSB Map can also be used to find a particular road to
activate the Road Data form. You can now see how this works. While the FNSB Map is still
showing the Duckhawk Drive, move your mouse cursor on top of the Duckhawk Drive and click
at it. You should see that the All_Road_Table is brought to the front and the record for
Duckhawk Drive is shown on the first row and highlighted (Figure 39). If you want to edit the
Duckhawk Drive again, you can click at the hyperlink DUCKHAWK DR to open the Road Data
form.

0 FNSB Road Upgrade Software =

File Edit UnitCost View Help
EHS9ELEE®RC @
=] All_Road_Table [ -E e
ID & Service Area @l Road Name @l Segment ¢ Llength & SurveyDate {| Foundation Cost
346 346 CHENA HILLS DUCKHAWK DR 1 837 701372011
347 | 347 CHENA HILLS 1 242
348 348 CHENA HILLS 1 5121
349 349 CHENA HILLS 1 1091
350 350 CHENA HILLS 1 131
351 351 CHENA HILLS 2 1816
352 352 CHENA HILLS 3 2960
353 353 CHENA HILLS 1 1212
354 354 CHENA HILLS -] 981
55 355 CHENAHILLS 1 2025
356 356 CHENA HILLS 2 310
57 357 CHENA HILLS 3 114
358 358 CHENA HILLS 1 405
359 359 CHENA HILLS 1 1334
360 360 CHENA HILLS 1 1331
361 361 CHENA HILLS 1 930
362 362 CHENA HILLS 1 234
363 363 CHENA HILLS 1 704
364 364 CHENA HILLS 1 325
365 365 CHENAHILLS KEELC 1 555
e e |
| ' |

Figure 39 All Road Table Returning from FNSB Map with Duckhawk Dr Highlighted

Once you finish examining the map,. close the FNSB Map window by clicking at the "X" button
on the upper right corner of the Map window. The All_Road_Table window is now the active
window (i.e., the color of the title bar of the window is highlighted). Because the
All_Road_Table has been updated, if you want to save the change, go to File/Save. The change
will be saved to the database. If you don't want to save the change, when you close the
All_Road_Table window, simply click No on the Save Data prompt.

Once you have saved the data, close the All_Road_Table window by clicking at the "X" button
on the upper right corner of the Map window.
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Working with the FNSB Map
The next example shows how to work with the FNSB Map to find a road for data entry and cost
estimation.

Close all open windows if there is any. Go to File/Open/Map. The FNSB Map shows up with a
full scale view of all the roads in the FNSB boundary (Figure 40).
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Figure 40 FNSB Map Full Scale

With the Full Scale view, the map is labeled with service area (i.e., light green boundaries)
names. The green lines are mostly roads maintained by AK DOT & PF. The blue lines are roads
located within service areas. These blue lines and the road names will show up as you zoom in
closer.

Zoom In and Zoom Out
Navigating around the FNSB Map can be accomplished with a mouse pointer that has a middle
wheel. Scrolling the mouse wheel forward will zoom in the map, and scrolling backward zoom

)

out. If your mouse doesn't have a middle wheel, clicking at the zoom in and zoom out =
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icons steadily zooms in and out of the map with each click. Clicking at the full scale icon @
returns the map back to the full scale.

Pan and Identify

When the mouse cursor is placed on top of the map, the cursor is in the shape of a hand with
the index finger &, you want to pan the map to a different area, click the finger at the map
and drag the map to the desired area. The map center will move according to your pan
direction.

Clicking at the Identify tool icon or going to Map/Identify will turn the cursor to an arrow R .
When you place the arrow on top of a blue line and click at it, the All_Road_Table will open and
the record for the road that you just click will be in the top row and highlighted (see Figure 39
for the Duckhawk Dr example).

Access the Data Record of a Road
Zoom in and pan to the Chena Hills service area to find the Duckhawk Drive. You should notice
that the label for the roads will show up as you zoom in closer (Figure 41).

&H FNSB Map =N EoR %

R
DUCKHAWK DR

ROLAND D
—_ROLAND RD
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Figure 41 The FNSB Map Zoomed In to Duckhawk Drive, Chena Hills Service Area

Move your mouse cursor on top of the Duckhawk Drive and click at it. The All_Road_Table
window will open and the record for Duckhawk Drive is shown on the first row and highlighted
in the same way that is shown in Figure 39. If you want to edit the Duckhawk Drive, you can
click at the hyperlink DUCKHAWK DR to open the Road Data form.
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Unit Cost Entry

Unit costs for foundation improvement and pavement materials are used by the Software for
the estimation of upgrade cost. When the software is launched for the first time, a set of
default unit costs is loaded and saved in the file unit cost.xml located in the program data
folder. The unit cost in the unit cost.xml file can be updated by going to Unit Cost/Update Unit
Cost to open the Unit Cost Data form (Figure 42).

[« Unit Cost Data

Foundation Improvement ($/foof) 200]
Drainage Upgrade ($/foot) 2000
Cost of Hot Mix Asphalt Concrete ($/yd3) 270
Cost of AST Surface ($/yd3) 480
Cost of High Float AST ($/yd3) 320
Cost of Gravel ($/yd3) 75
Costof Base Course ($fyd3) 50
Cost of Standard Cover Fill ($/yd3) 24
‘ Print ‘ ‘ Cancel ‘ ‘ Save ‘

Figure 42 Unit Cost Data

To update unit costs, simply change the unit cost numbers and press the Save button. Pressing
the Cancel button exits the form without saving. The Print button produces a printout of the
unit costs to the printer.
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Cost Estimation Example

We continue the Duckhawk Drive example here to show you how to use the software to
estimate upgrade cost. Note that because sample drillings had not been done at the Duckhawk
Drive before, the soil sample numbers used for this example are hypothetical. In addition, we
are also going to purposefully alter the foundation and drainage acceptability conditions to
show how foundation cost is calculated. Users should note that Duckhawk Drive does not have
foundation or drainage problems according to the field survey data.

If it is not already open, open the Road Data form of Duckhawk Dr. First, we are going to
change the foundation and drainage acceptability conditions for a few segments of the road
such that we can see how foundation cost is calculated. You should remember to change it
back or discard the change after this exercise.

Foundation Cost

Change the Yes and No options of the Foundation and Drainage Acceptability columns
according to Figure 43. You should see that the summary numbers for bad foundation and
drainage not acceptable in Row 10 are both changed to 100 ft according to your change.

After clicking at the Estimation Cost button in Column K, you should notice that the Foundation
Cost for improving the 100 ft of bad foundation and 100 ft of drainage upgrade is estimated at
$220,000 (i.e., $200/ft * 100 ft for foundation + $2,000/ft * 100 ft for drainage).
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Figure 43 Bad Foundation and No Drainage Acceptability Cost Calculation

Scroll to the right side of the form to the pavement design portion of the form (Figure 44). On
top of the form, you should see yellow cells (i.e., highlighted in the blue square) that need to be
entered before pavement cost can be calculated. These cells correspond to the upgrade
pavement design options. Enter values to the design variables according to the values in Figure
44. Detailed explanation of these design variables can be found in the Methodology section of
this user guide.
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A B T K L M N o P Q R
Road Name:|DUCKHAWK DR |
Survey Date: |6/13/2011 : | Sample DﬂtE|5f15;’2mQ |Add Base Course? |YH EI
Degree (0} Second (")
Start Lat. 247 | Design width:[24 [*]  Pavement Width:[20 [x]
Start Lon. 147 42.6
ion: | S - -[14 P Hot M
Travel Direction: [ Side Slope: | [=]Pavement Options: | ix =]
Total Length: 837 [Stephen Wehe |
Foundation Cost
Length: sl ] sl ] [ ]
Distance (ff) |Segment Length | Road Height | Road Width PhotoLoc. | Remarks | Sampleloc. [} SP200 | SSP200 | EP200 Base Course | SCF
05 a0 12 15 70
50 50
1 245 Pathaling (PH)
100 50
1 23511:10(8) PH
150 50
1 2
200 50
1 2
250 50
1 225 PH
300 50
15 21112(8 PH + Washboarding (WB 5 12 20
250 - (©) g (WE)
15 205 PH+WB
400 50
15 225 PH+WB
450 50
15 225 PH+WB
500 50
15 225 PH
550 50
15 21 PH
£NN EN

Figure 44 Pavement Design and Cost Estimation Portion of the Road Data Form

There are three other variables that must be entered before cost estimation can proceed:
SP200, SSP200, and EP200, which are the weight Percent of particles finer than the #200 sieve
of the soil samples from the pavement Surface layer, Sub-Surface layer, and Embankment layer.

The pavement design method assumes that the P200 numbers at each sample location are
applicable for the length of the road from the current location to the next sample location.
That is, the P200 numbers 12%, 15%, and 70% at first 50 ft segment are applied in pavement
design for 300 feet (See Figure 44). The second group 5%, 12%, and 20% at the distance 350 ft
row is applied for remaining length (i.e., 537 ft) of the road.

You are now ready to calculate the upgrade cost according to the design options and soil
sample P200 numbers you just specified. Before clicking at the Estimate Cost button on
Column K, you need to make sure that the unit cost numbers are updated according to your
specification. If you don't update the numbers, default values will be used.

Once you are ready, clicking at the Estimate Cost button will perform the calculation of
pavement design and cost estimation. The result is shown in Figure 45. Technical details of all
the resultant variables can be found in the Methodology section of this user guide.
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[ sampleDate[5/18/2012  [Add Base Course? _|Yes =]
Second (")
247 [ Design Width:[24 [=]  Pavement width:[20 [x]
428
i [14 - [Hoatm
T [ Side Slope: | [=]Pavement Options: | jix =]
tephen Wehe
[Structure Cost | [ Pavement Cast |
sTzom | S —— ——
Road Height | Road Width | Photo Loe. | Remarks | sampleloc. | SP200 | 55P200 | EP200 | Base Course | SCF | Base Course Cost | SCF Cost [Pavement cost
05 80 12 5 70 1 20 ] 1346 1667
1 25 Potholing (PH) 4 2 741 2931 1867
1 235 11:10(S) PH 4 20 741 2975 1667
1 2 4 20 741 3042 1667
1 2 4 2 741 2998 1867
1 25 PH 4 20 741 3020 1667
15 2111:12(8) PH+ Washboarding (WB) 5 12 20 4 8 741 1846 1667

1667

1667

1667

1667

1667

1667

1667

Figure 45 Pavement Design and Cost Estimation Results

Before completing this example, another important feature of the software is demonstrated

here. It was mentioned previously that the software is designed to stop calculation at the row

where the Road Width is left empty. The total upgrading cost reported by the software will be

the total cost for the partial length (i.e., the segments with no road width entry will not be

considered).

This feature is for use in cases when only partial length of a road is being

considered for upgrading. For example, if you want to estimate the upgrade cost for the first
300 ft of the Duckhawk Dr, just enter the segment width and other data up to 300 ft and leave
rest of the cells empty. The data entry and the results should look like those shown in Figure 46.

The total costs in Row 10 are the sums of only the first 300 ft.
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A B | J K L M N 0 Q
] Road Name:|DUCKHAWK DR
2 Survey Date:|6/13/2011 [ sampleDate:[5/182012 [addBase Course?  [Yes ]
3 Degree (o) Second () | [ ]
4 Start Lat 7 [ Design Width |24 =] Pavement Wiak]|20 =
5 Start Lon. 147 26|
|S b2 4 : [HotMi
3 Travel Direction: —— [ Side Slope: | [~ 1Pavement Options: | o =1
7 Total Length: 837 [Stephen Wehe |
8
s Structurs Cost Pavement Cost
0 Lengih sT 2| sLame o000
11
12 [ Distance() |SegmentLength | Road Height | Road Width | Photo Loc. | Remarks | SampleLoc. | SP200 | SSP200 [ [ BaseCourse | SCF__ | Base Course Cast | SCF Cost [Pavement cost
05 80 70 4 20 Rl 1346, 1667
13 50 50
1 245 Potholing (PH) 4 2 71 2631 1667
i 100 50
1 23511:10(S) PH 4 2 71 %75 1667
5 150 50
1 2 4 2 71 3042 1667
1 200 50
1 23 4 20 1 2998 1667
7 250 50
1 225 PH 4 20 Rl 3020 1667
8 300 50
19 350 50
20 400 50
2 450 50
2 500 50
23 550 50
" e @

Figure 46 Partial Length Pavement Design and Cost Estimation Results
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Road Upgrade and Cost Estimation Methodology

The details of the pavement design methodology used by the software are documented in
Gravel Road Upgrade Pavement Design Module, written by Robert L. McHattie of the AUTC
research team and included as an appendix of the User Guide. This section explains how the

method is implemented by the software, how the input variables are processed, and how the
output variables are arranged. The Duckhawk Drive example is again used for illustration of the
methodology. Figure 47 shows the design variables and soil sample p200 numbers used for this
example.

| | [ sampleDate[518/2012 [Add Base Course?  [Yes =]
Second ("
247 | Design Width:[24 [=]  Pavement Width:[20 =]
425
T4 Hot M
P — [ Side Slope:| [~ ]Pavement Options: | ix =]
tephen Wehe
[Structure Cost | [ Pavoment Cost |
sT w00 | sT_ o | ——
Road Height | Road Width | Photo Loc. | Remarks | sampleloc. [ SP200 | SSP200 [ EP200 [ Base Course | SCF Base Course Cost | SCF Cost |Pavement cost

1 25 12 15 70 20 741 2931 1667
1 235 Potholing (PH) 4 20 741 2975 1667
1 22 11:10(8) PH 4 20 741 3042 1667
1 2 4 20 741 2995 1667
1 25 4 20 741 3020 1667
15 21 PH 4 20 741 3560 1667
15 205 5 12 20 4 8 741 1579 1667
15 25 4 ] 741 1446 1667
15 225 4 8 741 1446 1667
15 25 4 8 741 1446 1667
15 2 4 8 741 1546 1667
2 205 4 8 741 1931 1667

Figure 47 Duckhawk Drive Pavement Design Example

Determine Base Course and Standard Cover Fill

We are using data from the first 300 feet of the road for illustration of the method. Users are
encouraged to follow the example to check for the values for the remaining portion of the road.

For the first 300 ft of the road:

e P,qo of surface material =12%
e P,oo of subsurface material = 20%
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e P,o0 of embankment = 70%

Determine standard cover fill requirements as shown in Figure 48:

e Surface material cover requirement = 14”
e Subsurface material cover requirement = 24”
e Embankment material cover material = 24”

Papp Percent Passing No.200 Sieve
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Figure 48 Standard Cover Fill Requirement Determination

Pt:n::n L,I'Ile

Because all three layers have standard cover fill requirements greater than 0, the standard
cover fill requirement for the first 300 ft of the pavement is thus 24 inches, the maximum

standard cover fill requirements of the three.

With the option of Add Base Course checked for Yes, the Base Course thickness in Column Q is
set at 4' for all segments, and the standard cover fill thickness is adjusted as:

24" - 4" (Base Course) = 20"
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Finally, the total thickness of the embankment is the road height + the added thickness of
standard cover fill + added thickness of new base course. If the total thickness is greater than
24 inches, the standard cover fill thickness does not need to be increased. For our example,
because the combined thickness of standard cover fill at 20" and base course at 4" is already at
24", thus the standard cover fill for every 50 ft segment of the first 300 ft of the road is 20"
(Column R).

Base Course Cost

The estimation of base course cost is simply the base course volume times the unit cost of base
course materials. Figure 49 shows an illustration of the cross section of different pavement
layers constructed on top of the existing road.

_— Pavement Surface

e 1:2r Existing Road Width

Figure 49 Standard Cover Fill Diagram

Base course volume is determined by the equation:

Base Course Volume
= Segment Length * Design Road Width * Base Course Thickness (4")

In our example, the design width is selected for 24 feet. For each 50 ft segment, the base
course volume in cubic yards is 50 * 24 * (4/12) * (1/27) = 14.81 yd°.

With the unit cost of base course material at $50/ yd*, we have 14.81 * 50 = $741 base course
cost (Column S) for every 50 ft segment.
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Standard Cover Fill (SCF) Cost

The volume of standard cover fill of the new pavement structure includes the volume of the

side slopes. The total volume of standard cover fill is illustrated with the shaded area in Figure

49. The volume of the standard cover fill layer is essentially the total volume of the new road

structure (i.e., the large, outside trapzoid) minus the volume of existing road structure (i.e., the

small, inside trapzoid). Because it is difficult to measure the side slopes on the existing road

structure, we assume that all side slopes on existing roads are 1:2.

calculation of SCF Cost for the first 300 feet of Duckhawk Drive.

Table 4 Standard Cover Fill Cost Calculation

Table 4 shows the

Segment | Existing Existing | Existing Design SCF New Road | SCF SCF
Length Height Width Road Width (ft) | Thickness | Structure | Volume | Cost
(ft) (ft) (ft) Structure (inch) Volume (yd?) (S)
Volume (yd?)
(yd®)
50 1 24.5 49 24 20 171 122 2931
50 1 23.5 47 24 20 171 124 2975
50 1 22 44 24 20 171 127 3042
50 1 23 46 24 20 171 125 2998
50 1 22.5 45 24 20 171 126 3020
50 1.5 21 67 24 20 215 148 3560

Pavement Cost
The estimation of pavement cost is simply the pavement volume times the unit cost of

pavement materials. Pavement volume is calculated with the following equation:

Pavemen Volume = Segment Length x Pavement Width * Pavement Thickness

Pavement thickness depends on the pavement option selected. Table 5 shows the thickness

specifications of the different pavement options.
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Table 5 Pavement Options and Thickness

Pavement Option Thickness
Hot Mix 2"
Standard AST 0.75"
High Float AST 0.75"
Gravel 4"

With the pavement width at 20 ft and option of Hot Mix, pavement volume for each 50 ft
segment of the first 300 feet of Duckhawk Drive is 50 * 20 * (2/12) * (1/27) = 6.2 yd®. With a
unit cost of 27O/yd3 of Hot Mix asphalt concrete, the pavement cost per segment is 6.2*270 =

$1667 (Column U).
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Appendix: Gravel Roads Upgrade Pavement Design Module
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