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EXECUTIVE SUMMARY

Run off the road crashes represented approximately 28 percent of all crashes in
Kentucky in 2008. Collisions with fixed objects represented 19 percent of all crashes and
39 percent of fatalities. Typically when vehicles leave the roadway and encroach upon
the shoulder and areas beyond, the result is impact with a variety of objects located at
varying distances from the travel lane. Among these objects are trees, utility poles, rocks,
embankments, and bridge walls. Decisions relative to the type of action to be taken are
based on a series of criteria outlined in the Roadside Design Guide (1). When conditions
dictate, guardrail and other types of longitudinal barriers are used to deflect and protect
vehicles that impact objects near the roadway. The Kentucky Transportation Cabinet’s
(KYTC) Division of Maintenance is responsible for identifying and prioritizing locations
in need of guardrail. A procedure used by the KYTC was originally developed by the
Kentucky Transportation Center (KTC) and documented as part of Report KTC-89-39
titled “Warrants and Guidelines for Installation of Guardrail” (2). Additional work was
performed in 2001-2002 by KTC, in conjunction with KYTC, to create a database to
document sites in need of guardrail based on the Roadside Design Guide and field data.
This database and a user’s guide were documented as an unpublished report in 2002 (3).
The resulting Guardrail Rating System database, which is originated at the highway
district level and transmitted to the KYTC Division of Maintenance, presently contains
approximately 2,000 sites.

Based on frequent usage of the Guardrail Rating System database to determine
locations in need of guardrail or other barrier type, the need was identified to update the
existing database and incorporate improved reporting capabilities. The objectives of the
research study, as documented herein, were to update and improve the processes for
identification of roadway locations that should be considered for installation of guardrail.
Primary new features include the following:

1) Revised crash data reflecting the most recent statistics of run-off-road crashes,

2) Incorporating the Critical Rate Calculator as the mechanism for obtaining crash
data, and

3) Photographs and descriptive information representative of the Subjective
Hazard Rating required for each location being considered for guardrail installations.
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1.0 INTRODUCTION

Run off the road type crashes represented approximately 28 percent of all crashes in
Kentucky in 2008. Collisions with fixed objects represented 19 percent of all crashes and
39 percent of fatalities. Typically when vehicles leave the roadway and encroach upon
the shoulder and areas beyond, the result is impact with a variety of objects located at
varying distances from the travel lane. Among these objects are trees, utility poles, rocks,
embankments, and bridge walls. As outlined in the Roadside Design Guide, there are
several options for reducing roadside obstacles, which are listed below in order of
preferred actions to be taken (1):

e Remove the obstacle,

Redesign the obstacle so it can be safely traversed,

Relocate the obstacle to a point where it is less likely to be struck,

Reduce impact severity by using an appropriate breakaway device,

Shield the obstacle with a longitudinal traffic barrier designed for redirection or
use a crash cushion, and

e Delineate the obstacle if the other alternatives are not appropriate.

Decisions relative to the type of action to be taken are based on a series of criteria
outlined in the Roadside Design Guide. When conditions dictate, guardrail and other
types of longitudinal barriers are used to deflect vehicles from and protect them from
objects near the roadway.

The Kentucky Transportation Cabinet’s (KYTC) Division of Maintenance is
responsible for identifying and prioritizing locations in need of guardrail. A procedure
used by the Kentucky Transportation Cabinet was originally developed by the Kentucky
Transportation Center (KTC) and documented as part of Report KTC-89-39 titled
“Warrants and Guidelines for Installation of Guardrail”. Additional work was performed
in 2001-2002 by KTC, in conjunction with KYTC, to create a database to document sites
in need of guardrail based on the Roadside Design Guide and field data. This database
and a user’s guide were documented as an unpublished report by Beckham, Sun, and
Hopkins in 2002. The resulting Guardrail Rating System database, which originates at
the highway district level and transmitted to the KYTC Division of Maintenance,
presently contains approximately 2,000 sites.

Based on frequent usage of the Guardrail Rating System database to determine
locations in need of guardrail or other barrier type, the need was identified to update the
existing database and incorporate improved reporting capabilities. The objectives of the
research study, as documented herein, were to update and improve the processes for
identification of roadway locations that should be considered for installation of guardrail.



2.0 GUARDRAIL RATING SYSTEM OVERVIEW

The Guardrail Rating System database was developed in a client server
environment. The server is maintained by the KYTC’s Office of Information
Technology. Users are connected through a local Intranet system. The system is
designed to enable users from each highway district to enter and update their data on a
central server. At the central office level (Division of Maintenance), personnel have
access to the data immediately after updating. Data can flow both ways between district
and central offices. Multiple users can use the system simultaneously.

The Guardrail Rating System database was developed using Powerbuilder® 8.0
software. All data is in an Oracle 8.i® database. Input and output is performed with
Graphical User Interface screens. Knowledge of basic Windows® commands is required
to use the system.

Search routines, as well as input and output formats were developed, and then
modified, after initial testing by the Division of Maintenance. All records are
permanently stored and can be retrieved in several formats. Cost data can be entered and
stored as a part of the record.

Options are available for including digital photographs and latitude-longitude
coordinates, or State Plane coordinates, which allows the data to be displayed on
electronic highway maps embedded in the program.

3.0 USER’S MANUAL

The following are descriptions of the data input and update processes for the
Guardrail Rating System. Primary new features include:

1) Revised crash data reflecting the most recent statistics of run-off-road crashes,

2) Incorporating the Critical Rate Calculator as the mechanism for obtaining crash
data, and

3) Photographs and descriptive information representative of the Subjective
Hazard Rating required for each location being considered for guardrail installations.



3.1 Users Manual — Log On

To enter the system a UserID/Last Name and a Password are assigned by the database
administrator (contact KYTC Office of Information Technology to obtain one). The User
ID is the user’s first initial and Last Name with no spaces. A database administrator
assigns the user’s Password. Security is controlled at the login level. Users may only
modify data within their respective highway districts. Database administrators can view
and edit all data statewide. Some wusers have view-only access. The database
administrators determine the level of security and access for individual users.

A user must enter their first initial and Last Name with no spaces and a Password

(assigned previously by a database administrator) to log into the system. This log-on
screen is shown below as Figure 1.

iz Please Enter User ID and Password x|

User ID/Last Mame: Password:

| |
QK Cancel |

Guardrail Rating

Version 8.0

TRANSPORTATION O
T T e T e e T

Developed by C.5un, B.Ni, T.Beckham,
T.Hopkins, and FAbad

Figure 1. Log-On Screen



3.2 User’s Manual — Main Menu

After logging into the system the Main Menu Screen appears with options for tasks that
can be accomplished beginning with the screen shown as Figure 2.

¥z Guardrail Rating

File Tools MWindow Help
|
¥ Main Menu M=l B3

Guardrail Rating

(Y| Ada A New Praject |
(| Retrieve Priority List |
Get Reporls |
|
|

[ Retrieve Completed Project
Email Service
J:!.* Exit This Database

|Peady | | | [6-1-01 10:18:15

Figure 2. Main Menu Screen

The Main Menu screen (Figure 2) offers the following options:
Add a New Project

Retrieve Priority List

Get Reports

Retrieve Completed Project

Email Service

Exit This Database



3.3 Main Menu — Add a New Project
[ Y| Add A New Project

Activating this option returns to the following screen (Figure 3).

The first screen displayed is the Guardrail Survey and Condition Description. It is
based on a paper data form previously used by KYTC’s Division of Maintenance. The
@iy tab in the upper left-hand corner appears raised when this screen is being used. The
Highway District box is filled when a County is selected from the drop down list or by
typing the name in the box. For example, if Anderson County is selected from the drop
down list, District 7 is placed in the box (Figure 4). Also, if the first letter of the County
name is typed, the drop down list choices will begin at the first County, alphabetically, of
the letter typed. For example, typing D would begin the selection at Daviess County.
Typing the first letter of the selection can make choices for any drop down list.

&2 Guardrail Rating [ 121
File  Edit Tools ‘Window Help n i
IR -G
¥ Guardrail Detail [_ O =]
E'Survey | Iln Rating | &l Pictures |
q s . .. = Add Record
Guardrail Survey and Condition Description 7
Highway District [ | Road Name | Previous
County |- - RuralfUrban | Rural T Urban Record
Rouwte[ | [ = . Road Type | . ] TR
Road System | L atitude v
Terrain | Longitude I ) .
Mile Post NAD27 (#t) NADB3 (m)
ile Pos Zone . m Preview
T l— C "Nerth Northing review
Beginning C south ot
Length | miles Lane Pius Shoulder Width
) i [Dutside lane and showlder width Save
Typical Embankment Siope I 1 for roads with move than 2 lanes) Chan
ges
Typical Embankment Height | fi. ft. —
Average Existing Roadside Recovery Lane Width
Distance From Edge of Traveled Wayl fi. l— - Go Back
Distance From Edge of Pavement to | I
A Fixed Object in RecoveryZoneI ft Sf“'e and
: Go Back
Are There Any Culvert Headwall or Culvert I T Yes I\
Opening within 5 Feet of travef Lane? |C' No € . .
Select Existing Barrier Type I— Speed Limit (MPH) D E';:I
ADT L,
Existing Barrier Condition | T ZUTE
Number Of Accidents (If Available) [ oamie
8/1/2001 _ILI
i<l | >
[Peady | | | Je-1-01 10:39:18

Figure 3. Add a New Project Main Screen



S Guasdrall Ratag
El= Edi TJoals Window Help
B &% fmE| -

i Gussrcras] Deteil

I SUrvey |hthing | E.Fictur\ul

Highway District | 7]

Caunty [Andarzan

Route focdair =
Foad System |2lan

Terrain

Guardrail Survey and Condition Description

Foad Mame |
Ruralilirtan |7 Rural T Urban
Road Type |

I G
tongiase [ [ [ T

NADET (ft) NADES m)

- Zone
Morh Narthing| [

|

Previous
Record

Beaginning
. T Soutk Easting| [
Ending =
Langth milaz Lane Fius Showlder Widalh
. (Osiche Jore and sbouidar width
Typical Embarkment Flope 1 for woads ity moa ten  kenes)

Typical Embarikment Height i it -
Average Existing Roedside Recovery Lane Widifh
Distarcs From Edoe of Traveled Way L. I

Distanes From Edge of Pevementto L
A Fixed Qbject in Recovery Zone i e o o
NN, o Back
fira Thevn iy Civest Hasdwal o ke Yoz e, =
Ol veithiie 5 Feet of travel Lane? | Bia £
Select Existing Barrler Type [ Speed me::{: Ditf:;'
. y WayeE
Exigting Barrier Condition
Murber OF Acciderds (IF Available) AL
& I:I
14l | "
|Coeracion Completa | | | |01 &28:48

Figure 4. Example Screen Showing District and County Selection



Route prefix information can be typed in or selected from a drop down list, which is
activated by placing the cursor in the blank box, as are all boxes when definite preset
parameters are established. Route Number is typed in the second box. If the route has a
suffix it can be entered from a drop down list or by typing the information. US 127
Bypass was selected in the example shown in Figure 5.

Z# Guardrall Rating
Fle Edt JToals Yindow Help
B &% fw@E|-

S Gsardras] Datel
15'Survey | Rating | @Pictures |
- Add Record
Guardrail SHWE]' and Condition DESijpﬂﬂﬂ [
Higiway District | 7] Road Name | Previous
Ceunty [fnderson Ruratiirban [T Rural © Urkan Record
Rowe I '.5—-‘1?? E = Roaard Type I m
Road System [ 3] tatewe[ [ [T
Terrain ép L Frint
R il © zuu.’.-u-. A NADRT (1) Lt Preview
Beginning o= s Narthing| |
s P [ = Easting| [ -
e [
Length mifes Lare Flus Shaulder Wiglh =
_ {Ctmice ono ard sboudar widlh Save
Typical Emiamiment Flope i1 Jor sads vty mosa tan 2 lenas)
Typical Ermbankment Height ft [ i -
Average Exfsting Reedside Recovery Lane Widlfy Go Bac
Distance From Edoe of Traveled Way f e =0 Back
Distanes Fram Edge of Pevementte L Gove o
Aa Fmodo.qr&rmnemmryxml_ﬂ. . _‘\\ h_'”l and
L \:H\ Go Back
S Theeva 0LRy Cines? Hasdwall or Cpfear Yo ™ oo T -
Cyeraing veithiee 5 Fesd of frevel Dare?® |© Ho £
Seiact Exizting Barrier Typs Speed Limit Wﬁﬂm I — Bu.r?:
B - s
Existing Barriar Condition
Murnber OF Acciderds (IF Avaiiabie) -
#2001 Iﬂ
4l | ¥
[Copies e salection o he Qlipboad | | | [E-1-01 113052

Figure 5. Example Showing Route Selection



The type of Road System and Terrain are selected from a drop down list or typed in
(Figures 6 and 7).

Note: The Rating tab appears only for database administrators.

& Guardrail Rating

File Edit Tools indow Help
W 85 s2@| 0]

&2 Guardrail Detail

E'Survey ||u1Rating] E!Plctures|

P o5 oo = Add Record
Guardrail Survey and Condition Description r
Highway District Road Name | Previous
County Edersun RuraliUrban |E Rural © Urban Recard
Route [US]iZT |8 = Road Type | fllext Record |
L e I ; - Next Record
Road System - Latitutie [ P[]
Terrain lSP Longitude C L] Print
55 fst . Zone. NAD2T (ft) NADBS (m) Preview
Beginning |ps - Northing
— Seutt  Eosting
Entiing [SUP | Print |
P
Length mifes Lane Pius Shouider Wicth S
. [Clutsicfe fane and shouider width ave
Typical Embankment Slope 1 for roada with more than 2 lansa) ‘
Changes
Typical Embankment Height T fi. =
Average Existing Roadsice Rocovery Lane Width
Distance From Edge of Traveled Way | ft. [ a Go Back
Distance From Edge of Pavement to | 4o .
A Fixed Object in Recovery Zone it \ S_‘“ ;‘3‘“][(]
Avre There Any Culvert Headwali or Culvert Yes I\\\\\ DAL
Opening within 5 Feel of iravefLane? | po 3 o -
Select Existing Barrier Type Speed Limit (M:;:- |—| o f’}’ff
ALADASE
Existing Barrier Condition
e Number OF Accidents If Available) | [Cosmie
8/4/2001 Jj
| EXIN ’
Copies the selection io the Clipooard | | | |B-1-0111:3052

Figure 6. Example Showing Road System Selection



& Guardrail Rating
File  Edit Tools ‘Window Help

[_[5]x]

CIEEIRELY

&z Guardrail Detail

E'Survey | I Rating | ElPictures |

Highway District

County Fnderson

Guardrail Survey and Condition Description

Road Name |

RuralfUrban |~ Rural T Urban

Distance From Edge of Traveled Way ft

Distance From Edge of Pavement to
A Fixed Object in Recovery Zone ft

Are There Any Culvert Headwall or Cuivert Yes
Opening within 5 Feet of travel Lane? [T Mo

[ -

SANN

Route | US{127 B =~ Road Type |
Road System Latitude o ' "
Terrain | Longitude [T )
Flat Zane NAD27 (f) NADB3 (m)
o .
Beginning Mountainous Nerth  Northing
Roliing C Soutt Easti
Ending asting
Length miles Lane Plus Shoulder Width
. (Ot sice lane and shoulder wichh
Typical Embankment Siope 1 for roads with faore than 2 lanes)
Typical Embankment Height ft fi.
Average Existing Roadside Recovery I ane Width

|»

M=l E3
Add Record

Previous
Record

Next Record

Print

Preview

Save
Changes

Save and

Go Back

£ Speed Limit (MPH, i
Select Existing Barrier Type [ | peed Limit (. i _:_ b IE'};“
diapase
Existing Barrier Condition -
¢ Number Of Accidents (If Availabie) [Cozmie
8/1:2001 -
<] >|‘|
|Copies the selection to the Cliphoard | | l8-1-01 11:32:40

Figure 7. Example Showing Terrain Selection



Beginning and Ending Mile Post can be entered and the Length of the guardrail section
will be calculated (Figure 8). If Mile Post values are not known, the Length, in miles,

can be entered independently.

€2 Guardrail Rating
File Edit Tools ‘Window Help

[_[5]x]

IEREARET -

&2 Guardrail Detail

R Survey | la Rating | EPictures |

Highway District

County ﬁnderson

Route | USH127 |B ~

Road System |SP
Terrain [Rolling

Mile Post

Beginning
Ending 500

Length

Average Existing Roadside Recovery
Distance From Edge of Traveled Way

Distance From Ecdige of Pavement to

Guardrail Survey and Condition Description

Road Name |

RuralfUrban |(" Rural © Urban

Road Type |

Latitude

nl_'

Longitude

nl_'

Zohe
© North Northing

P
South Easting

NAD27 (#)

NAD23 (m)

1.500 miles
Typical Embankment Slope 1
Typical Embankment Height .

Lane Width

:4

A Fixed Object in Recovery Zone .
Are There Any Culvert Headwall or Culvert Yes
Opening within 5 Feet of ravel Lane? | T No
Seilect Existing Barrier Type

Existing Barrier Condition

E

. -

Lane Pius Shouider Width
(Outside fane and shoulder width
for roads with more than 2 lanes)

Speed Limit (MPH) |

ADTI

Number OFf Accidents (If Avaiiabie) | Coznis

Add Record

Previous
Record

Next Record

Print

Preview

Save
Changes

Save and
Go Back

Exit

Database

8/1:2001 B
KN v
|Feady | | | |B-1-01 11:53:32

Figure 8. Example Showing Mile Post Values and Length
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The horizontal to vertical ratio of the Typical Embankment Slope can be entered in the
appropriate box or selected from the drop down list as shown in Figure 9, where a 2:1
slope is selected.

¥4 Guardrail Rating [_[5]x]
File Edit Tools Window Help

ICIEEIRELY 1

£z Guardrail Detail

B Survey |l|n|1 Rating | &lPictures |

Guardraif Survey and Condition Description B Add Record

Highway District Road Name | Previous
County Iz\nderson RuralfUrban |© Rural T Urban Record
Rouwte [ US{127 [B = Road Type | T
Road System [SP L atitude o i "
Terrain [Roling Longitude ¥ Print
Mile Post . NAD27 (1) NAD33 (m) Previ .
inning [ 1000 C "North Northing review
Beginning 1.000 O Soutk st
Length| 1500 miles Lane Pius Shoulder Width
3 (Owitsice lane and shoulder width Save
Typical Embankment Slope for roads with mare than 2 lanes) Changes
Typical Embankment Height 3 | ft =
Average Existing Roadside Recovery Lane Width Go Back

Distance From Edge of Traveled Way ft—

Distance From Edge of Pavement to |

. AVE S
A Fixed Object in Recovery Zone L ‘Sf“ e and
‘ Go Back
Avre There Any Culvert Headwall or Culvert Yes \\\
Opening within 5 Feet of travel Lane? |C' No [

Select Existing Barrier Type |7 Speed Limit (MPH) I Exit

ADT | Database
Existing Barrier Condition | -
Number OFf Accidents (If Availabie) | e
8/1/2001 J;I
| KN 3
|Feady | | | [B-1-01 13:22:33

Figure 9. Example Showing Typical Embankment Slope Configuration
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Typical Embankment Height, Average Existing Roadside Recovery Distance from
Edge of Traveled Way, and Distance from Edge of Pavement to a Fixed Object in
Recovery Zone values should be typed in.

Are there any Culvert Headwall or Culvert Openings within 5 feet of Travel Lane?
This is selected by clicking the Yes or No button (Figure 10).

£z Guardrail Rating [_[2]x]
File Edit Tools ‘Window Help

EIERE )
&% Guardrail Detail |_ (O] x|

E'Survey | Iln Rating | EPictures |
= s . .- - Add Record
Guardrail Survey and Condition Description o
Highway District Road Name | Previous
County Iz\nderson RuraifUrban |"' Rural © Urban Record
Route [LUS{127T [B = Road Type | T
Road System [EF Latitude o[ T "
Terrain Roling Longitude B Print
Mile Past Zone NAD27 () NADB3 (m) Prev .
inning [ 1.000 © "North  Northing Az
Beginning 1.000 C South Eastin
Ending [ 2.500 g
Length| 1500 miles Lane Flus Shoulder Width
) i (Cutside lane and showlder width Save
Typical Embankment Slope | 2.0: 1 for roads with more than 2 lanes) Changes
Typical Embankment Height | 20.00 f. ft. —
Average Existing Roadside Recovery Lane Width Al ack
Distance From Edge of Traveled Way 100 f. l— i - Go Back
Distance From Edge of Pavement to | A
A Fixed Object in Recovery Zone 50 f. }_ii\ fgﬂ- (]'3 Ellll(\l
' 0 BACK
Are There Any Culvert Headwall or Culvert Yes I\ <
Opening within 5 Feet of travel Lane? | & No €

Select Existing Barrier Type ' Speed Limit (MPH) Exit
ADT Database

Number OFf Accidents (If Availabie) [Cozmis

Existing Barrier Condition

8/1/2001 =
1<l | ’
|Ready | | | |B-1-01 13:38:05

Figure 10. Example Showing Selection for Culverts and Barrier Data

Select Existing Barrier Type is addressed and accomplished by typing or selecting from
a drop down list (also shown in Figure 10).
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Existing Barrier Condition is selected by typing or choosing from a drop down list

(Figure 11).

¥2 Guardrail Rating - [Guardrail Detail]

gFi\e Edit Tools ‘Window Help
EIEREL Y

L EX

EH'Survey 1 Il Rating 1 ElPictures I

Guardrail Survey and Condition Description

Highway District Road Name [Evarts - Shields
County - Rural/Urban |* Rural T Urban
Route [Kyf38 | | Road Type [2-Lane
Road System [SS Latitude | [t "
Terrain W Longitude | [ lil [
Mile Post Zone NADZ27 (it.) NAD83 (m)
Beginning [ 11252 & Lo Mot
Ending [ 11511 " Easting| I
Length| 0.259 miles Lane Plus Shoulder Width
: (Outside lane and shouldar wicith
Typical Embankment Slope ’_{ 1 for roads with more than 2 lanes)
Typical Embankment Height 25 fi. m i,
Average Existing Roadside Recovery Lane Width
Distance From Edge of Traveled Way ’75 ft. ’—M ft. |

Distance From Edge of Pavement to [
A Fixed Object in Recovery Zone ft. ‘—%
Are There Any Cuivert Headwall or Cuivert|” Yes \\
[3

QOpening within 5 Feet of travel Lane? | No

Select Existing Barrier Type -Beam Spesciiin (M::i 3622
Existing Barrier Condition [N/A
e d,.c:e Subjective Hazard Rating Number Of Accidents (If Available) 7| 2amile
(0=Virtually None to 5=Extremely Hazardous)’j Accident Rate (If Available), 408
Linear Length of Guardrail Cost
Remove 0ft
Instail 1375 ft. $27,550.00
Total Cost $27,550.00

Based on Your Investigation =
1. Will Any Section of the New Guardrail Be More Hazardous Than Existing Unshielded Condition? | . :lzs
2. Can Hazard Be Corrected By Relocation of The Obstacfe#; :;ES
Additional Comments
1375 LF Guardrail, Term Sect #1, Tie to Existing Rial
Est Cost $27,550.00
2/22/2010

Figure 11. Example Showing Barrier Condition Selection

Lane Plus Shoulder Width and Lane Width values are typed entries.

Speed Limit (MPH) is a typed entry.

Add Record

Previous
Record

Next Record

Print
Preview

Print

Save
Changes

Go Back

Save and
Go Back

Exir
Database

Additional information for the Guardrail Survey and Condition Description screen is
input by scrolling down using the button on the bottom right side, dragging the bar on the

right side of the screen, or using a wheeled computer mouse.

Linear Feet of Existing Guardrail to be Removed and Linear Feet of Existing

Guardrail to be Installed are entered values.
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Add Record

A new record can be added by clicking. A prompt will appear to save the existing record.

Altention I

@ The data in this Location hawve been changed.

Do wou need to sawve changes?

Mo | Canc:ell

This screen allows returning to the Next Record selected in a search query
This screen allows returning to the Previous Record selected in a search query

Previous Print
Record Preview
Next Record Print

Save and

Go Back Go Back

Save
Changes

Fxit
Database
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Road Name is typed into the box and Rural or Urban classification is selected by
clicking the Rural/Urban button 1, as shown in Figure 12.

&2 Guardrail Rating
File Edit Tools Window Help

H 8% sm@lo|
¥ Guardrail Detail [=[OI=]
B Survey | Iln Rating | ElPictures |

Guardrail Survey and Condition Description By #c Record

Highway District [_| Road Name [Harrodsburg to Lawrenceburg Previous
County | Rural/Urban [ Rural ©Urban Record
Route | | -] Road Type | e
Road System | Latitude “|
Terrain | Longitude °f Print
Mile Post Zone NADZ27 (L) NADE3 (m) Previ .
nning [ € North Northing review
Beginning £ sout st
Length miles Lane Plus Shoulder Width
i i (Cutside iane and showlder wickh Save
Typical Embankment Siope i for roads with mare than 2 lanes) Changes
Typical Embankment Height ft. . —
Average Existing Roadside Recovery Lane Widih
Distance From Edge of Traveled Way fi. l— # Go Back
Distance From Ecige of Pavement to |

Opening within 5 Feet of travel Lane? ¢

A Fixed Object in Recovery Zone ft. *S':]VE and
‘ Go Back
Are There Any Culvert Headwall or Culvert Yes \\\
“ No

Select Existing Barrier Type l— Speed Limit (MPH) ) E}JH
ADT ]
Existing Barrier Condition - diapase
Number OF Accidents (If Available) [T osmi=
8/28/2001 JLI
1| v
|Cannection Complete | | | |B-28-01 11:16:13

Figure 12. Road Name and Choice of Rural or Urban Entry Example
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Road Type is selected by activating the drop down list as shown in Figure 13.

€2 Guardrail Rating
File Edit Tools Window Help

CIEEIERET 5]
&z Guardrail Detail [_ o[ =]
&' Survey |llu|1Rating| E!Picturesl

Guardrail Survey and Condition Description D] A Recor

Highway District Road Name |Harrod5burg to Lawrenceburg Previous
County Fnderson Rural/Urban |T Rural © Urban Record
Route | USH{127 B = Road Type |4-Lane Divided - Next Record
Road System [SP L atitude 1-Lane
Terrain [Roling Longitude Lene
3-Lane
Mite Post Zone 4-Lane Divided Preview
inning | © North Northing] 4 ane Undivided A
Beginning 120 C Soutt Eastin, Interstate W
arkway
Length | 1.500 miles Lane Fius Shoulder Width
. . {Outside iane and showlder width Save
Typical Embankment Siope I 2.0:1 for roads with move than 2 lanes) Changes
Typical Embankment Height | 20.00 £ 220 f —
Average Existing Roadsitie Recovery Lane Width
Distance From Edge of Traveled Way 10.0 f. 70 f — Go Back
Distance From Edge of Pavement to | Save and

A Fixed Object in RecoveryZoneI 50 f " .
- Go Back
Are There Any Culvert Headwall or Culvert Yes I\
Opening within 5 Feet of travel Lane? | ® No

& Speed Limit (MPH, 55 i
Select Existing Barrier Type |N0ne peed Limit (i ) Exit
Database

ADT| 5000

Existing Barrier Condition |NIA
Number Of Accidents (If Available) [azmite
8/28/2001 Jﬂ
K| ’
|Feady | | | |8-28-01 11:22:23

Figure 13. Example Showing Road Type Selection
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Latitude and Longitude or State Plane Coordinate values can be entered if desired, as
shown in Figure 14. This feature is included in order for the location data (center of the
project, for example) to be geo-referenced and displayed on electronic maps or imported
into Geographic Information System (GIS) software packages. Routines have been
programmed in the system to convert any combination of Latitude and Longitude from
Degrees, Minutes, and Seconds, Decimal Degrees, and State Plane Coordinates. If values
are entered in Degrees, Minutes, and Seconds, the corresponding values in decimal
degrees and State Plane Coordinates are calculated and displayed. Alternatively, values
can be entered, as decimal degrees or State Plane coordinates and the equivalent values
are calculated.

¥2 Guardrail Rating - [Guardrail Detail] Q@@
g x

@Fi\e Edit Toclks ‘Window Help &
j@|&@n t=m o

E'Survey 1 IlnnRating} E!Picturesl
. g s d Add Record
Guardrail Survey and Condition Description
Road System RS Latitude [353 35055556 38 °[2T |2 " Ehaaie
Terrain Meuntairous  Longitude [p5.54722227 [p5 °B2 [0 Record
Mile Post Zone NAD27 (it.) NAD83 (m)
Beginning [ 618 2 g::rl: Northing[312353.038  [95207 4273 Next Record
Ending 57130 Easting[1627990 399 [386614.1062
] ) Print
Length | 1.512 miles Lane Plus Shoulder Width Previ
. i (Outside iane and shouider width review
Typical Embankment Slope 2:1 for roads with more than 2 lanes)
Typical Embankment Height 100 ft. 10 fi. Print
Average Existing Roadside Recovery Lane Width
Distance From Edge of Traveled Way 3 ft ,710 f. Save
Distance From Edge of Pavement to ! Changes
A Fixed Object in Recovery Zone ft. ‘K S —
Are There Any Cuivert Headwali or Culvert[* Yes :_\\\ Go Back
Opening within 5 Feet of travel Lane? | T No €
imi 55
Select Existing Barrier Type [None SpecdCrnill () Save and
Existing Barrier Condition [MN/4. . . ADTl 1260 T ozmie Go Back
Indicate Subjective Hazard Rating Number Of Accidents (If Available) 27 & 1 omile _
(0=Virtually None to 5=Extremely Hazardous)’j Accident Rate (If Available), TiT FExit
Linear Length of Guardrail Cost Datab
ase
Remove 0ft I
Instail 5734 fi. $172,020.00
o Total Cost $172,020.00
Based on Your Investigation =
1. Will Any Section of the New Guardrail Be More Hazardous Than Existing Unshielded Condition? | .. :[55
2. Can Hazard Be Corrected By Relocation of The Obstacie#; xz’
Additional Comments
RECEIVED A CALL FROM SEMATOR ERNIE HARRIS REGARDING THE SAFETY OF SCHOOL
BUSES TRAVELING THIS ROUTE
Inspected By Date Of Inspection
Input By [Tharrod | Date Of Input [01/16/20089
Modified Bv Wvsimnson | Modified Date I06/09/2009 e
2/22/2010 |

Figure 14. Latitude and Longitude Input Screen

As shown in Figure 15, the inspector or person entering data is asked the following two
questions concerning hazards.

1. Will any section of the new guardrail be more hazardous than existing unshielded
condition?

2. Can the hazard be corrected by relocation of the obstacle?
These are answered by clicking the Yes or No buttons.
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A space is provided for any Additional Comments.

Inspected By and Date of Inspection are entered values.

Input By and Modified By are automatically entered. The name entered is the User ID

of the person using the system

Date of Input and Modified Date are also automatically entered.

¥ Guardrail Rating = B
FEile Edit Tools Window Help
EIERETEE 1
¥4 Guardrail Detail [ (O] =]
E'Survey | Il Rating | ElPictures |
= o = S| Add Record
Guardrail Survey and Condition Description
Listance rrom edge or lraveled way| [Ny 8 I 12.0 ft. - -
. = ™= Previous
Distance From Edge of Pavement to |
A Fixed Object in Recovery Zone I 5.0/ l_g\ Record
Are There Any Culvert Headwall or Culvert | T Yes I\
Opening within 5 Feet of travel Lane? | No £ IEE: [Reesie
imi | 55
Select Existing Barrier Type |None Speed Limit (MPH)
ADT 5000 i
Existing Barrier Condition /7, — [Fibt
] o ) Number Of Accidents (if Avaiiabie) & 1omile Preview
Linear R. of Existing Guardrail s
to be Removed | . Accident Rate (if Avai.iab.fe)l
Linear feet of New Guardrail Indicate Subjective Hazard Rating
to be .‘nstaﬁedl ft. (0= Virtually None to 5 = Extremely Hazardous)
Save
Based on Your Investigation Changes
1. Will Any Section of the New Guardraif Be More Hazardous Than Existing Unshielded Condition? | . g
2. Can Hazard Be Corrected By Relocation of The Obstacle? Yes -
& Mo Go Back
Additional Commenis
Save and
Go Back
inspected By Date Of inspection Fxiff
Input By |Ashley Date Of input |08/01/2001 Database
Modified By |Ashley Modified Date [08/01/2001
8/1/2001 =
I o
|Feady | | | |B-1-01 14:39:00

Figure 15. Example Showing Questions, Inspector and Date of Guardrail Survey
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An example of a completed screen is shown in Figure 16.

After completing this screen the data can then be saved by using File and Save from the
tool bar or double clicking the icon. If a user attempts to exit this page without saving a
screen, Figure 17 will be displayed prompting the user to save.

¥4 Guardrail Rating - [Guardrail Detail] g@@
8 %

@ Fle Edit Tools Window Help
H &n i@ -
E'Survey 1 IlnnRating} E!Pictures]

= =T cige ~|| [ Add Record
Guardrail Survey and Condition Description =| I
Highway District Road Name \SLEEPY HOLLOWY ROAD Previous
County |[ells|gll bt RuralfUrban |* Rural © Urban Record
Route | KY-1694 hd Road Type [2-Lane Next Record
Road System RS Latitude [38.35055556 36 °[21 |2 " Q
Terrain [Mountainous Longitude [85 54722222 ,go lﬁl 50 ) Print
Mile Post Zone NAD27 (ft.) NAD83 (m)
Beginning [ 518 © North Northingf123530% _ B5207 4273 | il
Ending 3730 Easting[1627990.399 [3o6814.1062 Print
Length| 1512 miles Lane Plus Shoulder Width
¢ T (Outside lane and shouider width save
Typical Embankment Slope | 2:1 for roads with more than 2 lanes) Changes
Typical Embankment Height 100 fi 10 ft. —_—
Average Existing Roadside Recovery Lane Width
Distance From Edge of Traveled Way 3 ft ,710 ft - Go Back
Distance From Edge of Pavement to |
A Fixed Object in Recovery Zone ft. % Save and
Are There Any Culvert Headwall or Culvert | Yes \\ M
Qpening within 5 Feet of travel Lane? | No 3 - =
Select Existing Barrier Type [None SeeedlLimit(MEt) Exit
Existing Barrier Condition [N/~ . . At 1200 T 03mile M
Indicate Subjective Hazard Rating Number Of Accidents (If Available) 27| & 1.omite
(0=Virtually None to 5=Extremely Hazardous)’_‘l Accident Rate (If Available), TiT
Linear Length of Guardrail Cost
Remove 01t
Instail 5734 ft. $172,020.00

Total Cost $172,020.00
Based on Your Investigation

sl
1. Will Any Section of the New Guardrail Be More Hazardous Than Existing Unshielded Condition? | . :;S

2. Can Hazard Be Corrected By Relocation of The Obstacie.#; xﬁs

Additional Comments

RECEIVED A CALL FROM SENATOR ERNIE HARRIS REGARDING THE SAFETY OF SCHOOL
BUSES TRAVELING THIS ROUTE

Inspected By Date Of Inspection
Input By [Tharrod \ Date Of Input |01/16/2009
Modified By |VWsimpson \ Modified Date [06/09/2008
2/22/2010

[«

Figure 16. Completed Guardrail Survey and Description Screen

Cas | I~o | I:an:::all

Figure 17. Save Rating Data Screen
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A new record can be added by clicking this button. A prompt will then
appear to save the existing record as shown in Figure 18.

Afttention
@ The data in this Location have been changed.

Do wou need to sawve changes?

Mo | Cancell

Figure 18. Save Changes Prompt

Il  Returns the Previous Record selected in a search query
Record

G Returns the Next Record selected in a search query

PI‘llllt Provides a Print Preview
Preview
Prints the current record
Save

Saves Changes in the current record
Changes

Goes Back to the previous screen

Save and

Saves the current record and Goes Back to the previous screen

Go Back

Exit Exits the Database

Database
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3.4 Hazard Rating Points

The Rating prompt at the top left of the screen activates the Proposed Guardrail
Location Summary of Hazard Rating Points input screen. Figure 19 is an example of a
blank Rating screen. The rating scores to be input into the database as shown in Figure
19 are described in the following sections. This screen and others displaying a summary
of hazard rating points are only available for the central office database adminmistrators.

¥4 Guardrail Rating ISE B
File  Edit Tools Window Help

B &= smm|o]

¥ Guardrail Detail [ O] =]
f'Survey lnRating |E!Pictures |
PROPOSED GUARDRAIL LOCATION iy Add Record
SUMMARY OF HAZARD RATING POINTS .
Wile Post Previous
ile Pos
Highway District Route Beginning Record
County Road Name Ending Next Record
RATING  RATING ELEMENT RATING POINTS
Number Of Accidents Print
Accident Rate Preview
ADT '
Operating/posted Speed
Lane + Shoulder Width ft. LEital:
Recovery Zone Width i Save
Embankment Siope 1 Chandges
Embankment Height . g
Culvet’'Headwall/Abutment Within 5' © yes™ Mo | m
Subjective Hazard Rating
Total Points 0 "
COST ) i Save and
Linear Length of Guardrail Cost Go Back
— 4
Remove .
Instaifl . Exit
Total Cost .00 ey
orartos $ NI Database
B/C Ratio | Detail Estimate
8/2/2001 -
KN ;IJ
|Connection Complete | | | |B-2-01 10:06:53

Figure 19. Guardrail Location Summary of Hazard Rating Points Input Screen
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As noted in the introduction, procedures for selecting locations in need of guardrail and
prioritizing them was originally developed by the KTC and documented as part of Report
KTC-89-39 titled “Warrants and Guidelines for Installation of Guardrail”. Hazard Index
Rating points were also developed as part of that report and have continued to be used by
KYTC employees. Improved and more automated procedures have since been developed
and are being incorporated into this report and the Guardrail Rating System. A primary
component of the updated procedure is the Critical Rate Calculator Program that was
developed by the KTC and used in the analysis and evaluation of statewide crash rates
(4). This procedure and accompanying computer programs have been customized to
address run-off-the-road crashes for application to address the need for guardrail and
other barriers. The following are a series of screen displays from the Critical Rate
Calculator Program, with supporting detail explaining application to the Guardrail Rating
System. Values for the specific roadway sections being evaluated are to be compared to
the following tables to determine the number of Hazard Index Rating points. Figure 20 is
an example of the main screen of the Critical Rate Calculator.

(& Critical Rate Calculator X o020 o] o] s e

Help

County Select a County Below. i Crash Type

—
L -
-

Route Number f* Al Crashes

Suffix " Run Off Road

. 5 ity T
Beginning MP el ot

Ending MP fo Al Severity

-
"
£ Injury and Fatal Only
" Fatal Only

. LCalculate Clear Form l

Figure 20. Main Screen Display of Critical Rate Calculator (CRC) Program

Information required for the Critical Rate Calculator program is demonstrated in the
example shown in Figure 21. The user should select a County, enter a Route Number
(no prefix), Suffix (if applicable), and milepoint range (Beginning MP — Ending MP).
Additional information to be selected is Crash Type (Run Off Road) and Severity Type
(All Severity for this example).
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=% (Critical Rate Calculato
Help h‘

County _ BTy e————

Route Number | - " All Crashes

#* Run Off Road

Suffix m

.
"
~——— :
Beginning MP \ Severty Type———————

K1l
I}
Ending MP e Al Severty
i Injury and Fatal Only

_ Calculate Clear Farmn l " Fatal Orly

Figure 21. Example Input for Critical Rate Calculator Program

230 |
Y —
~ Home | Insert  Pagelayout  Formulas Data  Review  View  Developer
=] &% cut =
j L Calibri -l A | [ = S Wrap Text General - E % [Normal Bad Good N
—— 3 Copy : - £
Paste I U~z A== S Merge & Center~ | | § ~ % o ||%3 ;%8|  Conditional Format [&/7= 3] Explanatory ... Li
- Format Painter | = H— I - == = Merg - | Formatting ~ as Table = Y P =
Clipboard r Font ) Alignment = Number o Styles
Kis ~ (o e |
A B C D E F G H 1 ) K L M N o P Q R 5 L %) v A}
Number of
Number of Run-Off- Number of Number of
Beginning  Ending MNumber of Darkness Road Fatal Pag@ 1 MNumber Number Actual Average  (Critical Crash
1 [County District Prefix Route Suffix Milepoint  Milepoint  Crashes Crashes Crashes Crashes Crashes Killed  Injured ADT Crash Rate Crash Rate Crash Rate Road Type Query RSE_Unique CRF
I 2 |Hardin 4 US 31 W 0.000 1.000 B 1 B 0 5 0 10 5252 139.111 94.941 208.303 Rural 2-lane ROR 047 US-31W __ 0.668]
3

Figure 22. Results from Example of Critical Rate Calculator as Displayed in Excel

Results from the example using Critical Rate Calculator as shown in Figure 22 provide
the following information for entering and assessing number of crashes and crash rate as
part of the Hazard Index Rating:

Number of crashes,

Number of run-off-road crashes,

Number of fatal crashes,

Number of injury crashes,

Number killed,

Number injured,

Average daily traffic,

Actual crash rate (for the specific road segment being evaluated),
Average crash rate (for all segments representative of this road type),
Critical crash rate,
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Road type,

Crash query type,

RSE Unique (unique county and route identifier), and

CREF (critical rate factor which is actual divided by critical crash rate).

=8 Critical Rate Calculatol

Help

County Carnpbel 13 _ Crash Type

Route Humber IW i Al Crashes
Suffix _ &+ Fun Off Road
~—
1]

inni Severity T
Beginning MP eventy Type

Ending MP & Al Severity

i Injury and Fatal Only

 Calculate Clear Farm l = Fatal Only

Figure 23. Return to CRC to Run Subsequent Queries

By returning to the Critical Rate Calculator main screen as shown in Figure 23,
additional queries can be made and displayed in the Excel spreadsheet format.

| Home | Insert Page Layout Formulas Data Review View Developer @ - = x
= mp | et -
# cut Calibri BT B | SiwrapTet General - ﬁ g = §< @ Sadute=n ﬂ éﬁ
53 copy T : ] Fir -
Paste B I uU-|[m- S = Merge & Center = ||| $ = % » ||%Q ;9| | Conditional Format Cell | Insert Delete Format Sort& Find &
~  Jf Format Painter ‘ O & | B Merg | (8 <% Formatting - as Table - Styles ~ - - - 2 Clear~  Filter~ Select~
Clipboard & Font & Alignment i} Number i} Styles Cells Editing |
[ -0 £
A B C D E F G H 1 J ‘ K L M N o P Q R 5 T u v w
MNumber of
Mumber of Run-Off-  Number of Number of
Beginning  Ending Mumber of Darkness Road FataE ggﬂ Number Number Actual Crash Average  Critical Crash
|County District Prefix Route Suffix Milepoint Milepoint  Crashes  Crashes  Crashes  Crasl a Killed  Injured ADT Rate Crash Rate Crash Rate Road Type Query RSE_Unique CRF
Hardin 4 Us 31w 0.000 1.000 8 1 8 0 5 0 10| 5252 139111 34941 208303 Rural 2-lane ROR 047 US-31W D668
|Campbell 6 KY 1998 0.000 1.000 45 9 45 1 11 1 16 3883 1058.445 44.174 138.969 Urban 2-lane ROR 019 KY-1398  7.616]

Figure 24. Excel Spreadsheet Displaying Multiple Queries
Subsequent queries are appended to the existing Excel document as shown in Figure 24.

The calculations are formulas in Excel; therefore, the capability is available to edit the
number of crashes if needed. This edit will change/adjust the calculated rates.
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Hazard Index Rating — Critical Number of Crashes
(Run-off-road crashes)

Note: Assign 15 points if the number of crashes for a roadway section is equal to or
greater than the Critical Number of Crashes shown for each type of road and
length.

If the number of crashes for the specific road segment is less than the Critical
Number of Crashes, assign 0 points.

Rural Sections Urban Sections
Critical Number of Crashes Critical Number of Crashes

Type of Road 0.3 Mile 1.0 Mile Points Type of Road 0.3 Mile 1.0 Mile Points
1-Lane 2 3 15 2-Lane 5 12 15
2-Lane 4 7 15 3-Lane 7 17 15
3-Lane 4 9 15 4-Lane Div. 9 22 15
4-Lane Div. 5 11 15 4-Lane Und. 8 19 15
4-Lane Und. 6 14 15 Interstate 21 56 15
Interstate 11 15 15 Parkway 9 21 15
Parkway 6 12 15
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Hazard Index Rating - Crash Rate
(Run-off-road crashes)

Note: Assign 15 points if the Critical Rate Factor (Actual Crash Rate divided by Critical
Crash Rate) is greater than 1.0.

Rural Sections Urban Sections

Minimum Minimum
Type Crash Rate Type Crash Rate*
of Road  (Crashes/100 MVM) Points of Road (Crashes/100 MVM) Points
1-Lane 114 15 2-Lane 44 15
2-Lane 95 15 3-Lane 46 15
3-Lane 28 15 4-Lane Div. 38 15
4-Lane Div. 96 15 4-Lane Undiv. 28 15
4-Lane Undiv. 30 15 Interstate 28 15
Interstate 26 15 Parkway. 43 15
Parkway. 34 15

Hazard Index Rating - Traffic Volume

Note: Assign number of points corresponding with average annual daily traffic.

AADT Points
0-100 0
101 — 500 2
501 — 1,000 4
1,001 — 2,500 6
2,501 — 5,000 8
> 5,000 10

Hazard Index Rating - Highway Speed
(Speed limit or prevailing speed if less than speed limit)

Note: Assign number of points corresponding to speed limit or prevailing speed.

Speed (mph) Points
25 or less 0
26 — 35 3
36 —-45 5
46 — 55 7
56 -170 10
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Hazard Index Rating - Roadway Cross-Section
(Average lane and shoulder width or outside lane and shoulder width for roads with
more than 2 lanes)

Note: Assign number of points corresponding to lane and shoulder width cross-
referenced with average annual daily traffic.

Points by Volume (AADT) Category

Width 0-500 501 —1,000 1,001 —2,500 >2,500
(feet)

more than 20 0 0 0 0
18 -20 2 2 2 3
15-17 2 3 4 5
11-14 3 5 6 7
10 or less 4 6 8 10

Hazard Index Rating - Average Roadside Recovery Distance
(Including shoulder width)

Note: Assign number of points corresponding to average roadside recovery distance
cross-referenced with average annual daily traffic.

Distance Points by Volume (AADT) Category

(feet) 0-500 501 —1,000 1,001 —2,500 >2,500

30 or more 0 0 0 0

20-29 2 2 2 3

10-19 2 3 4 5
5-9 3 5 6 7

4 or less 4 6 8 10

Hazard Index Rating - Typical Embankment Slope

Note: Assign number of points corresponding to embankment slope cross-referenced
with average annual daily traffic.

Points by Volume (AADT) Category

Slope 0—500 501 —-1.,000 1,001 —-2.500 >2.,500
5:1 or flatter 0 0 0 0
4:1 0 1 2 3
3:1 2 3 4 5
2:1 3 5 6 7
1:1 or steeper 4 6 8 10
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Hazard Index Rating - Typical Embankment Height

Note: Assign number of points corresponding to embankment height cross-referenced
with average annual daily traffic.

Height Points by Volume (AADT) Category

(feet) 0-500 501 —-1,000 1,001 —2,500 >2,500
5 or less 0 0 0 0
6-10 0 1 2 3
11-20 2 3 4 5
21-30 3 5 6 7
more than 30 4 6 8 10

Hazard Index Rating - Culvert Headwall or Opening Within 5 Feet of Travel Lane
Yes -5 Points
No -0 Points

Note: Assign either 0 or 5 points based on whether a culvert headwall or opening was

within 5 feet of the travel lane.

Hazard Index Rating — Average Roadside Character

(Based on a scale of 1 to 5 (lowest to highest hazard) representing the degree of
hazard associated with a section of roadway being considered for installation of
guardrail)

Note: Assign number of points corresponding to the overall character of the roadside.

Example photographs representative of the five categories of roadside hazard are shown
on the following pages.

Subjective Rating Points

[ T NSO I NS I
[ B NSO I NS I

28



Rural Roadside Hazard Rating of 1
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Rural Roadside Hazard Rating of 2
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Rural Roadside Hazard Rating of 3
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Rural Roadside Hazard Rating of 4
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Rural Roadside Hazard Rating of 5
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Figure 25 shows a screen where the data is automatically displayed from values entered
for each of the Hazard Index Rating Points.

3.5 Cost Data

Also shown on the screen displayed as Figure 25 are unit Cost data for removing existing
guardrail and installing new guardrail. When Cost data is entered, a Total Cost is
calculated.

B/C Ratio is a benefit to cost ratio feature which is not currently activated.
Detail Estimate box should be checked if appropriate.
Letting Date and Completion Date can be entered.

¥z Guardrail Rating HE B
File  Edit Tools Window Help

CIEEIEET IR

& Guardrail Detail |- [O] x]
E'Survey llnRating |E!Pictures|
PROPOSED GUARDRAIL LOCATION oIy Add Record
SUMMARY OF HAZARD RATING POINTS -
Highway District 7 Route US-127B Beginning  1.000 Previous
County Anderson Road Name Lawrenceburg Ending 2.500 Record
RATING  RATING ELEMENT RATING POINTS
Number OF Accidenis
Accident Rate 2.00 0) Print
ADT 9350 10 e
Operating/posted Speed 55 7|
Lane + Shoulder Width 240 f. 0)
Recovery Zone Width 50 f/ 7|
Embankment Slope 2:1 7| Save
Embankment Height 2000 fi. 5
Culvet’Headwali/Abutment Within 5' © Yes™ Mo | 0) Changes
Subjective Hazard Rating 2 2| S
Total Points 38
cosT Linear Length of Guardrail Cost Save and
Remove 1000 00 £ Go Back
install 1000.00 fi
Total Cost $.00 Fxit
8/c Ratio [ |
Letting Date Completion Date
8/2/2001 =
1<l| e
|Peady | | | |B-2-01 14:02:20

Figure 25. Example of Rating Points Calculated From the Survey Input Screen
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3.6 Site Photographs

The Pictures Screen (Figure 26) allows the user to insert digital photographs.

&% Guardrail Rating [_[=]x]
File Edit Tools ‘Window Help
ICIEEIEET G
£z Guardrail Detail [_ [olx]
Surveyl Im Rating &ElPictures |
Add Record
Previous
Record
Next Record

Choose A Picture to INPUT or CHANGE:

[ Help | Exit

Save
Changes

Go Back

Save and
Go Back

Delete Last Piclure Choose for Picture #1

Database

Reachy

Figure 26. Blank Picture Main Screen

|B-2-01 14:13:58

Photographs are entered by placing the cursor in the box where Input or Change a Picture
is displayed. When Choose for Picture #1 is selected a screen similar to Figure 27
appears prompting the user to select the photograph from a computer file: In this example
the digital picture highlighted in blue, pic_6.jpg, is selected.

Select Any File in the Directory to Open It

ngkin; I@ Guardrl

I pic_1jpg
I pic_2jpg
I pic_3jpg
4 pic_4jpg
4 pic_5.jpg

File name:

Files of type:

4 Add New Projefct bain Screen jpg [T
4 final screent jpg 54 survey example jpg
I mainmenujpa

i =] =

_‘

Ipic_B.jpg

|JPEG Files (*jpg)

=

Open

[ e |
Cancel |

Figure 27. Screen to Select Digital Photograph
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¥ Guardrail Rating =
File  Edit Tools Window Help

B &@n|lsmm|o]
¥z Guardrail Detail =] S

Survey| Iz Rating &lPictures |
. Add Record

Previous
Record

Next Record

Save
Changes

Save and
Go Back

Choose A Picture to INPUT or CHANGE: [l B  Hep | Exi
Database
Delete Last Picture Save Picture

|Picture 1 size: 59.5 KB | | | [-2-01 14:31:27

Figure 28. Digital Photograph Installed

The picture selected will be displayed on the screen (example shown in Figure 28) and
will be a permanent part of the record when Save Picture is clicked. Repeating the
procedure and selecting the picture number can enter additional photographs (up to 12).

If an incorrect photograph is entered, use the Delete Last Picture tab (displayed in
Figure 28) to remove it. Photos must be deleted in reverse order. That is, if Picture # 3 is
to be deleted and there are five pictures entered. Picture #’s 5 and 4, respectively, must be
deleted first.

The Help button will return an on-screen menu (Figure 29) for installing photographs.
Get Pictures for Job Location |
\i) Database can hold up to 12 pictures for one location, You can perform the following:

1. IMPUIT or CHAMGE FICTURE: From drop down list bo, pick up a picture number to
input or change, A pick up window will then show up, After that, choose a picture
for this location and click on SAVE button to save the picture o the database.

2. Zoom Inor FRIMT PICTURE: Click on picture you ke to zoom in and a new windon
will show Lp, On that windom, you can size that picture or click on PRINT button to

print pictUre.

Figure 29. Picture Help Screen
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After the picture is installed, double clicking on the image will enlarge the photograph
and a print picture and sizing option is available (Figure 30). Picture Size can be
changed by activating the o button for Original or Size to Fit. Close will close the
picture screen and Print will print the picture.

]
Picture Size
’V(" Criginal —‘ ﬂ
:

@ Print Picture: |

Figure 30. Picture Size and Print Screen
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| Retrieve Completed Project

3.7 Retrieve Completed Project

Figure 31 is an example of a blank screen designed to retrieve data in a printable format
using the Retrieve Priority List option. The data can be selected by Highway District
(HW District), County, Road System, and Route Number. Further restrictions on
searches are available by selecting information that was originally entered into the survey
screen. Min. (Minimum) and Max. (Maximum) values can be used to restrict the search.
These parameters include: Total Points (Rating Points) Total Cost, # of Accidents
(Crashes), Accident (Crash) Rate, ADT, and Speed Limit. I[f HW District is selected,
only counties in that district will be displayed.

€% Guardrail Rating

File Tools Window Help

=R
¥% Project List Retrival | _ (3] x|
Retrieval Filter Setup
¥ ﬂ for Priority List

Please setup filter combination for retrieving:

Road Route #
System

1 ~| |Baliard

2 Calloway z

3 Carlisie

4 TotafBud'get

5 Crittenden — R

: oflFutton g [ crProrecs o review BN

Total Points Total Cost # Accident || Accident Rate Speed Limit
Min.  Max. Min.  Max. Min.  Max. Min.  Max. Min.  Max.

|Ficture 1 size: 55.5 KB |Sites Petrieved: 0 | | |-2-01 15:08:30

Figure 31. Blank Retrieve Priority List Search Screen

The # of Projects to Review option will limit the number of selections returned to the
value entered. The controlling criterion for number of sites returned is the Rating Score,
descending from the largest to smallest score.

Retrieve will return a screen with all sites in the search.

Reset will clear all entry boxes.
Help will display the following screen (Figure 32) providing instructions for searching.
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Main Menu returns to the main screen.

Setup Any Filter You Want

\]:}) There are no restrictons for RETRIEVE FILTER, SETUP,
If you didn't pick Up amything and only click on RETRIEYVE button, all data in the
database wil be displayed. If interested in a specific location or range of data,
(for example; county, road system, route, or total cost between a dollar range);
pick up that county or input minimum and max<imum numbers desired, and then
click om RETRIEVE button and data wil be displayed.
If you are not satisfed with previous RETRIEYE FILTER SETUR, click on RESET

and all data wil be cleared.

Figure 32. Help Screen for Search Restrictions

&% Guardrail Rating |- [=]x]
File Tools Window Help
o=
&% Project List Retrival [-[O]x]
Retrieval Filter Setup
I ﬁ) for Priority List

FPlease setup filter combination for refrieving:

Road Route #
Systemn 52

1 +| [Caldwell
Christian

3 .

4 Daviess Total Budget:

5 Hancock e R

& |=| |Henderson +|
Totai Points Total Cost #Accident || Accident Rate ADT Speed Limit

Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.

|Picture 1 size: 59.5 KB |Sites Retrieved: 8 | | |B-2-01 15:18:50

Figure 33. Example Search for Retrieve Priority List

39



The example as shown in Figure 33 searches for all sites entered on US 62 in Highway
District 2. If any search parameters are unknown they can be left blank. The Retrieve tab
will activate the selected search.

The following screen (Figure 34) is an example of results produced from the Retrieve
Priority List search parameters (Route US 62, District 2) selection as shown in Figure 33.

The Distribution on Map option does not function for this example because Latitude-
Longitude or State Plane Coordinates were not entered on the ratings screen. If
coordinates are entered this option will display a map showing locations of the projects.
The map has zoom functions, county and road identifiers, and site data retrieval options.

Double clicking on a line will return the user to the original input data and rating.

Additional information can be seen by clicking on the arrow » or moving the gray bar on
the bottom of the screen with the computer mouse.

The Sort By functions allows the user two levels of sorting; Primary and Secondary.
Primary and Secondary can be sorted in ascending, Ascend, or descending order,
Descend by activating the O button. Figure 35 is an example of the data being sorted by
County (primary sort in ascending order) and Route # (secondary and ascending).

&z Guardrail Rating [_[=]x]
Eile  Edit Tools Window Help

| Sn|s=d o

&2 Uncompleted Projects 1H[=] E3
i Guardrail List | Distribution on Map|
Guardrail List*
Road Mile Post Total #of Acei¢
District|County| Route |System Road Mame Eeginingl Ending |Points| Total Cost |Accidents Print
2 Dhio USE2 S&  Beaver Dam - Centr 1.452 2232 48 $120,000.00 0 Preview
2 Caldwell USEB2 S5 Princeton - Dawson 12,113 12.200 41 $4,500.00 0
2 Dhio USE2 35 Beawver Dam- Leitct 23332 23,8939 41 $130,500.00 0 m
2 Hopking US62 S5 Dawson Spring- Mol 7.994 8.200 41 $9,000.00 0
2 Hopking 1US62 S5 Dawson Spring - Nc 5.758 5.800 39 $6,000 00 0] Save To
2 Muhlenberg USE2 S5 Greenville - Central 17.769 20700 38 §225.000.00 0 " ‘Fﬂ
2 Dhio USE2 55 Beawver Dam - Leitct 14520 15.250 34 $117,000.00 0 g
2 Muhlenberg 1JS62 55 Greenville - Central 11.961 12.010 28 $5,250 00 0]
Save
Changes
Go Back
Total Sites § Minimum $4,500 0 Save and
Page 3 of 3 Maximum $225,000 o Go Back
822001 Total F617,250 0
< | 0 :
Sort By_- Primary Secondury Exit
Database
j * Ascend j & Ascend
 Descend  Descend
|Picture 1 size' 595 KB |Sites Petrieved: 8 | | |B-2-01 15:43:41

Figure 34. Example of Retrieve Priority List Search with Results
40



&2 Guardrail Rating
File Edit Tools Window Help

ICIEEIEET N0

£z Uncompleted Projects JH[=] E3
Guardrail List  Distribution on Map|
Guardrail List* =
Road Mile Post Total #of Ac
District| County| Route |System Road Name Beginingl Ending |Points| Total Cost |Accidents| | Print
3 Adair KYE1 SP Columbia-Burkeswill 3.765 3.849 46 $13,800.00 1] Preview
Adair KY81 SP - Columbia-Burkeswilh 9.000 9.684 46 $13,250.00 0
3 Adair Ky 206 SURP Columbia - Liberty 9 240 9 440 39 $12,000.00 0
3 Allen KY 101 55 Scotfsville - Smiths ¢ 5.800 5.900 39 $3,500.00 0
3 Allen KY 101 55 Scoffsvile - Smiths ¢ 13200 13.347 41 $9,000.00 0 S T
3 Allen KY452 RS Gilbert Dearing Hill | 4100 4,300 28  §$27,000.00 ]
3 Allen KY 1578 RS Ison - Bradley 2.000 2.300 36 $22,500.00 0 File
3 Allen KY 1578 RS Ison - Bradley 1300 2000 36 $45000.00 0
3 Allen KY 1855 RS Walnut Creek Road 3.200 3.400 25 $15,000.00 0 Save
3 Allen KY 1855 RS Walnut Creek Road 5.000 5.400 29 $15,000.00 0 Changes
3 Allen KY 1855 RS Walnut Creek Road 2800 2 a00 33 $33.30000 0
3 Allen KY 3499 SUP Old Glasgow 1.320 2.000 52 $40,550.00 0
T Anderson Ky44 55 Glensboro 10,200 10400 50 §22.000.00 0
Total Sites 421 Minimum $ 0 Save and
Page 1T of 33 Maximum £430,000 31 GO Back
8/8/2001 Total £14,990,725 457
Sort By_- Primary Secondary Datab [
County j & Ascend [Route & j & Ascend ase
' Descend Route # [] ~ Descend
Begining MP
Point -
|Connection Complete |sites Retrieved: 421 | | [6-6-01 11:34:08

Figure 35. Example Screen using Primary and Secondary Sort Parameters

¥ Guardrail Rating - [Project Report]

W Fe Edt Tock Window Hep . A%

H&u sn@ o
Letting Date by Route

District County Mame Route ID Letting Date
Print Page|

5 Jefferson  KY-807 Setup !
: Print
T Preview
T Print |
"
1 Save To
7 Go Back |
7 Fxit
7 Database

000000
OVOC/O00D
OO0
ONVOLO000

ONVO0A000

Figure 36. Right Side of Retrieve Priority List Screen
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3.8 Get Reports

et Reports

The Get Reports option produces the following screen (Figure 37). It is an expanded
search screen. Search parameters include: Highway District or HW District, County,
Road System, Route #, Letting Date, Completed Date, Total Budget, and Min. and
Max. values for Total Points, Total Cost, # of Accidents, Accident Rate, and ADT.
The # of Projects to Review option will return the number selected with the highest
rating points as the search criteria.

¥4 Guardrail Rating ISE B
File Tools MWindow Help

[=AES

¥ Report Retrival

Setup Retrieval Filter for Your Report

Please setup filter combination for retrieving: Letting Date
Start:

End: |

Date Format MM/DDYY

Total Budget:

# of Pro_fects to Review:

ToraFPomrs ToraFCosr #Accident || Accident Rate
Min. Max. Min. Max. Min. Max. Min. Max.

Seleet itemn(s) for review: | Selecc ANl |
[ Rocd Name [ Route l_ Beginning MP [ Ending MP
[ Letting Duate " Completion Dute " Points I Estimated Cost
[ Accident# [T Accident Rate " APT [ fnspector

|Picture 1 size: 59.5 KB |Sites Retrieved: § | | |B-2-01 16:05:16

Figure 37. Blank Get Reports Screen Showing Options

The search can also be restricted by selecting the items on the bottom of the screen: Road
Name, Route, Beginning MP, Ending MP, Letting Date, Completion Date, Points,
Estimated Cost, Accident #, Accident Rate, ADT, and Inspector.

Select All will choose all of the above choices displayed in the light blue boxes.

Retrieve will return a screen with all sites in the search.

Reset will clear all entry boxes.

Help will display the screen shown previously (Figure 32), providing instructions for
search parameters.

Main Menu returns to the main screen (Figure 2).
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€2 Guardrail Rating [_[=]x]
File Tools “Window Help

I=RR2
¥4 Report Retrival =l B3

Setup Retrieval Filter for Your Report

Please setup filter combination for refrieving:

Road Route #
= [caidwert S

Christian
Daviess

Hancock Total Budget:

| |Henderson = # of Projects to Review:
Total Points Total Cost # Accident || Accident Rate ADT

Min. Max. Min.  Max. Min.  Max. Min.  Max. Min.  Max.

Select item(s) for review:

[~ Road Name ¥ {Route [ Beginning MP [ Ending MP
¥ Letting Dete [T Completion Date ™ Points [ Estimeated Cost
[ Aecident # [T Accident Rate [ ADr ™ Inspector

|Connection Complete |Sites Retriewed: 10 | | |B-3-01 9:44:11

Figure 38. Blank Search Screen

Figure 38 is an example of a search routine with Letting Date and Route search
parameters. The search defaults to District and County, respectively for the selected
parameters. Letting Date and Completion Date in the top portion are deactivated when
search routines in the lower portion are used. When Retrieve is activated, a screen

(Figure 39) appears prompting the user for a Report Title. Figure 40 is an example with
Letting Date by Route as the report title.

Please type the title will show on your report

| Guardrail Priority List for District

Figure 39. Screen Prompting User for a Report Title

E=iName The Report Title

Please type the title will show on your report

| Letting Date by Route|

Figure 40. Example Showing Title of Report
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The report screen titled Letting Date by Route is produced as shown in Figure 41.

€% Guardrail Rating 2]
File Edit Tools “Window Help

IR

€5 Project Report =] S
Letting Date by Route
District County Name Route ID Letting Date
Print Page
5 Jefferson KY-907 02/16/01 0.00 Setup
3 Cumberland  KY-90 01/19/01 0.00
7 Jessamine  KY-169 02/16/01 0:00 Print
1 Livingston KY-952 03/30/01 0:00 Preview
10 Paowell KY-213 12/15/00 0:00
g Greenup KY-503 12/28/00 0:00
2 Daviess US-60 12/15/00 0:00
3 Metcalfe US-68 0Z/M16/01 0:00 Save To
5 Campbell KY-10 12/15/00 0:00 File
12 Pike KY-319 01/19/01 0.00
Exit
Database
1 | I
Sort By: | Primary ] | Secondary |
j @ Ascend j & Ascend
" Descend " Descend
|Connection Complete |Sites Retrieved: 10 | | |6-3-01 9:48:18

Figure 41. Example Report Titled Letting Date by Route

Double clicking on District, County Name, Route ID, or Letting Date will sort the data
generated numerically or alphabetically. Figure 42 shows the same data as seen in Figure
41, with the data sorted by District.
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¥ Guardrail Rating

File  Edit Tools Window Help

[_[5]]

B &@=n|lsmm|o]

[H[=] E3

¥ Project Report
Letting Date by Route
District County Name Route ID Letting Date
1 Livingston kyY-952 03/30/01 0:00
2 Daviess IJS-60 12/15/00 0:00
3 Metcalfe S-65 0271601 0:00
5 Jefferson by-007 02/16/01 0:00
] Camphell k=10 12/15/00 0-:00
7 Jessamine kY-169 02/16/01 0:00
3 Cumberland  KY-90 01/19/01 0:00
] Gresnup kY-503 12/29/00 0:00
10 Powwell WY-213 12/15/00 0:00
12 Pilke ky-319 01/19/01 0:00
el |
Seort By: [ Primary | [ Secondary |
j @ Ascend j @ Ascend
' Descend " Descend

Print Page
Setup

Print
Preview

Save To
File

Go Back

Exit
Database

|Connection Complete

Figure 42. Letting Date by Route Example Sorted by District

|sites Retrieved: 10
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3.8 Retrieve Completed Project
Retrieve Completed Profect |

Retrieve Completed Project allows the user to retrieve files where the Letting Date field
has been completed. Data does not have to be entered into the Completed Date. Figure
43 is an example of a blank screen designed to retrieve data in a printable format using
the Retrieve Completed Project option. The data can be selected by Highway District
(HW District), County, Road System, and Route Number. Further restrictions on
searches are available by selecting information originally entered into the survey screen.

Min. and Max. values can be used to restrict the search. These parameters include: Total
Points, Total Cost, # of Accidents, Accident Rate, ADT, and Speed Limit. HW

District will display only counties in that district.

¥z Guardrail Rating HE B
File  Tools Window Help

e

¥ Project List Retrival =] S

Retrieval Filter Setup
ﬁﬁ} for Priority List

Please setup filter combination for refrieving:

Road Route #
=l [Battarg Systen

Calloway B

Carlisle Total Budget:
Crittenden
# of Projects to Review: |

Total Points Total Cost # Accident || Accident Rate ADT Speed Limit
Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.

|Picture 1 size: 59.5 KB |Sites Retrieved: 0 | |

Figure 43. Retrieve Completed Project Search Screen

Retrieve will return a screen with all sites in the search.

Reset will clear all entry boxes.
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Help will display the following screen (Figure 44).

Setup Any Filter You Want

\]:}) There are no restrictons for RETRIEVE FILTER, SETUP,
If you didn't pick up amything and only click on RETRIEVE button, all data in the
database will be displayed. If interested in a specific locaton or range of data,
(for example; county, road system, route, or total cost between a dollar range);
pick up that county or input minimum and max<imum numbers desired, and then
click on RETRIEVE button and data will be displayed.
If you are not satisfied with previous RETRIEYE FILTER. SETUR, click on RESET

and all data wil be clearad,

Figure 44. Help Screen for Retrieving Data

Main Menu returns to the main screen as shown in Figure 45.

&2 Guardrail Rating 2]
File  Edit Tools ‘Window Help

IR

¥ Completed Projects [_[D]x]
Guardrail List

Distribution on Map |

Guardrail List*

Road Mile Post Total #of Accit
District| County| Route System Road Name Beginingl Ending |Points| Total Cost |Accidents
T Jessamine KY163 55 §.931 7074 77 $11,830.00 10
] Camphell K10 53 0.440 6187 70 $48,548.00 10
5 Jefferson Kyao7 55 Third Strest 4029 4178 G $18,687 .00 27
| Gresnup KYS03 55 MNaples 0.000 5481 54 $135508.00 3
10 Powell KY213 58 Furance-Stanton-Je 8.501 5.914 62 $25572.00 9 Sae T
2 Daviess USE0 55 Owenshoro - Hende 8.700 8945 56 $14,152.00 12 - ‘Fil'
12 Pike KY319 53 Hardy - Blackberry 0.500 5 566 54 $118,827.00 ] ®
3 Metcalfe USES 55 Glasgow - Edmontor T.047 8939 o4 $16,662.00 0
8 Cumberland KY80 SF Burkesville - Glasgo 5272 10.855 48 $101,733.00 0 Save
1 Limvingston KY852 SUP Grand River Newber 1.250 1.610 39 $30,411.00 0 Changes
Total Sites 10 Minimum $71,830 [} Save and
Page 4 of 4 Maximum $135,508 27 Go Back
8/8/2004 Total £521,930 6
| | I :
Sort By_- Primary Secondary Exit
Database
j & Ascend j & Ascend
" Descend " Descend
|Connection Complete |Sites Retrieved: 10 | | [6-6-01 10:54:54

Figure 45. Completed Project Report Screen in Order of Descending Points
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This tab will exit the database

ISl Exit This Database
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