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PROJECT BACKGROUND

 Perform a comprehensive inventory and
assessment of existing guide ralil
Installations.

« Accurately locate and map the existing
guide rail installations.

« Document the existing physical and
warranting conditions (hazards).

 Prioritize guide rail upgrades and removal
using a systematic approach.

e Achieve Long-Term Savings.




PROJECT BACKGROUND

Project Sponsor

 Delaware Valley Regional Planning
Commission

e Fully Funded: $966,000

Project Purpose

e Locate, Inventory & Assess
 Document & Report Design Conditions
 Upgrade Substandard Guide Rail

Project Need

* Prioritized Program of Improvements

e Establish a Maintenance Reporting System
* Improved Roadway Safety
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EXISTING CONDITIONS

A. Types of Roadways
1. Non County Maintained Roadways
2. County Maintained Roadways (500 & Routes)

B. Types of Hazards

1. Bridges/Culverts
« County — Maintained
 Non County (State)

2. Miscellaneous Hazards/Warranting Obstructions

C. Existing Guide Rail
1. Mapped and Inventoried
2. Mapped, Not Inventoried
3. Not Mapped or Inventoried




ASSET HEIRARCHY

o T

Non- County- \
maintained :
Roadways :

Approx. 150 Roads i
1

Based NJOGIS/NJDOT 2014
Centerlines /

County-maintained
Bridges & Culverts

494 Off Network
- MAPPED AND INVENTORIED -

County-maintained
Guiderail
- NOT MAPPED OR
INVENTORIED -
Approx. 652 assemblies
associated with
287 bridges & culverts

Structure-related

Traffic Signs
- MAPPED AND INVENTORIED -

2

County-maintained
Roadways
40 500-600 Routes

County-maintained
Bridges & Culverts

191 On Network

- MAPPED AND INVENTORIED -

County-maintained
Guiderail
- MAPPED BUT NOT
INVENTORIED -
307 assemblies
associated with
113 bridges & culverts

County-maintained

Roadways
19 500-600 Routes

o mmm o

Non-County

Culverts, Approx. 34

| Maintained Bridges &
1

: - NOT MAPPED OR INVENTORIED
N\

_——

County-maintained (?)
Guiderail
- MAPPED BUT NOT
INVENTORIED -
Approx. 131 assemblies

Structure-

related Cf)un?y-
Traffic maintained
. Outfalls (?)
Signs -NOTM ORI -

-M&I-

County-
maintained
Lighting
-NOTMORI -

County-maintained
Roadways
26 500-600 Routes

Unknown (8+)

|
Miscellaneous hazards I
- NOT MAPPED OR INVENTORIED |

- I

County-maintained
Guiderail
- MAPPED BUT NOT
INVENTORIED -
Approx. 119 assemblies

/

Mercer County DOT&
4 EXxisting Scenarios of
Bridges & Culverts and Guiderall
Asset Hierarchy
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PROJECT APPROACH
 Complete On-Site Inventory A
e Perform Engineering Assessments

el - Prioritize R ded | t

Services rioritize Recommended Improvements )

e Led by JMT Technology Group
o Utilize Web-Based ArcGIS Online Platform
 “Real-Time” Data collection, Management and QC

Technical
Approach

)




TECHNICAL APPROACH

Define Define Data Requirements

Establish Establish Database Schema

Soiltlizlelishn4sr | Platform for Data collection, Management & QA/QC

Pilot Pilot the Solution

Post-processing Milepost assignments & Prioritization

Transfer Transfer Solution to Client
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TECHNICAL APPROACH

 Define Data Requirements

Use available starting points

Ensure data supports asset
location/data collection/photos

| Integrate with existing GIS, asset
management systems, & guiderail data

\J
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TECHNICAL APPROACH

Database Schema

 Guide Rail Leading/Trailing End

Treatment

 Guide Rail Standard Data

 Guide Rail Condition Assessment

Curb Start/End

e Rub Ralil Start/End

 General Discrepancy Data

Post processing (MP, prioritization,

 Hazards/Warranting Obstructions etc.)
BCT, SRT, ET, ELT, CRT, QuadGuard, Burisd, Defvery (No Nuls
2 lend_typ ileading End Type Fisld Determine Omer, Type A - Thrie Beam, Type A - W Beam Text (20) Allowied)
Required Befors
&) lend_fr leading End Flare Field Determine NIA, Swaight, Paraboic Text (10) Defivery
= Delivery (Mo Mulls Mot Accepiahis =
= 3 lend_con  Leading End CondiSon Fisld Determine Acceptahie; Not Acceotabie Text (15) Allowied) Pricrity 2
= Desivery (Mo Nulis Not Acceptatls =
5 2 lend_grd  iLeading End Grading Field Determine Acceptsbie; Not Accepisble Text (15) Allowizd) Pricrity 3
%’ Desivery (Mo Nulis
3 I_end_no Leading End Mear ObetrucSions | Field Delermine Preent; Mot Prezent Texd {15) Alloweed) Prezent = Prioeily 2
Leading End Condiion
4 I_end_c_cm i Comments _Tem {2353)
Near Obstructions
Leading End Comments iTemt =Prezent
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TECHNICAL APPROACH

JMT ArcGIS Online Technology Solution

<« C | @ jmt.maps.arcgis.com/home/’ % B &« 0 @
Home ¥ MC Guide Rails 43 MNew Map ¥ Create Presentation Jonathan ™
[B Detalls | # Add ~ |  Edit BF Basemap | [ Analysis E save + ©2 Share i3 print | @ Directions {5} Measure [l Bookmarks ess or plac ‘O\l

@ About [I] Content {= Legend
Legend

Leading/Trailing End

A Leading
A Trailing

GR Standard Data
L]

Rub Rail Start

Rub Rail End

[i=]
Curb Start
@

Curb End

Hazards

¢

General Discrepancy Data

Condition Assesment

MC Hazard Groups

POWERED Br @

ArcGIS Marketplace - Help . Terms o

Cantact Esri
Report Abuse Recipients of DVRPC digital files will cradit DVRPC as the source of the data when producing maps. publications, reports, or othe., esrl




TECHNICAL APPROACH .

Pilot the Solution (Field Test)

‘ [ MC Guide Rails 2_14

Pilot approach for a representative area

Review Review workflows

GRLeading_TrailingEnd: mailbox in
end treatment

A

Identify database changes

Leading

BCT
Identify process modifications |
Straight

| Present

Finalize a repeatable process

Yes

<=10:1




TECHNICAL APPROACH

Web-Based Management & QC

Home ¥ MC Guide Rails 6_5

# add ~ | #edit [E pasemap | [ Analysis

@ sbout [Z] Content  |= Legend

Contents E —

%

Site Visit Required
+ & |-

fishnet Collactors 5

%

&

Rub Rail Start

&

Rub Rail End
Curb Start
Curb End

Hazards

xR e E

General Discrapancy Data

Condition Assesment

®

3

MG Hazard Groups

=

MC-Bridges And Culverts

%

MC Guiderail Assembly Lengths
MC Roads

<

DVRPC Traffic Counts

%

Mo Guide Rail

+ (@ Topagraphic

Privacy

i save ~

No Guide Rail: bridge parapet

Comments bridge parapet

Attachments:

Mo Guide

Rall_-1_0_ArcGISApp_1451832376584.ipg

HNo Guide
Rall_-1_0_ArcGISApp_1431832910045.jpg

ited by ICarr@jmt.cam_jm
5 PM

Zoom to  Get Directions  Edit

New Map =

Create Presentation

Jonsthan ¥

" Share & print = | @ Directions E Measure O Bookmarks

2]

P8 ey =

(T 00

C | @ serviceslaregis.com/a55ru2iHb8I5vITv/arc...

7

B, Intarmap, USGS, £54, US

THERE SA %51

fies will crmdit DVASC 2= 7

B85

11}
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DATA COLLECTION

@
@P o [;&ﬁ

¥ JE?‘Q’
INEAS QNf #.427%L9:18 AM AT&T QN{ @ .4 26%L9:18 AM
O ArC G I S PI atfo rm ( G Collect a new feature { G MC Guide Rails 3_10
o Web-Based Online Q. Filter
Management . Leading .
GRLeading_TrailingEnd +
Traili
O G I S CO I I eCtO r 4 GrRaLlelgtﬁnngrailingEnd &
Application . GRStandard Data
GR Standard Data
. - . Rub Rail Start S
o Verizon Ellipsis ™ Rub Rail Start &
. %
Tablets g RubRail End ,
Rub Rail End %,
+
° Curb Start
Curb Start
° Curb End
Curb End
' Hazards
Hazards

¢ + Q

MaAarmAra I NicAaramAanaA Miata




DATA COLLECTION

o0 Over 80 Data Collection
Elements

o Categorized by Type

Rub Rail (Start/End)
Curb (Start/End)
End Treatments
Standard Data
Hazards

General Discrepancy
Data

Conditions Assessment
Flags

‘ G Collect a new feature

Q, Filter

GR Standard Data

Rub Rail Start
Rub Rail Start

Rub Rail End
Rub Rail End

Curb Start
Curb Start

Curb End
Curb End

Hazards
Hazards

General Discrepancy Data
General Discrepancy Data

Condition Assesment
Condition Assesment

Flag
Flan

GRLeading_TrailingEnd: mailbox in
. end treatment

Lea.ding
sor

Stréight.
Present

Yes

<=10:1

[ Mc Guide Rails 2_14

&
W
=
o

R _C
(> O,

@‘E =R
@P o [;&ﬁo
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DATA COLLECTION

e All Information Geo-
Coded

Rambling
- {1 of 3) » 0O X Creak
Fark
i Data Optl O n S 9{\ Hazards:
% i
2 Type of Hazard Headwall

e Drop Down Menus | e oo
[ ] Data |npUtS t" éﬁi;agzﬁgi%l:raitingEnd_»l_D_ArcGISApp_: | .’../.

N Edited by dbartlett_MCGuideRail on
2/27/17 at 10:10 AM
e Alpha-Numeric e |
Options
Site Visit Required: Grid 40. These =

ﬁr‘ &
o N OteS _ segments need full guiderail

Zoom to Get Directions Edit et

(1 of 2) » OX

14 MO

&
bl Anid

assessment, and hazard points
along with pictures. Also, these
‘ segments need engineering
Tr aC k e d :2;;innt;,ririaniﬁl:;inggeneral
ﬁ data, condition
. assessment, and hazard
 Pre-Screen Locations
N . asse;smgents peEformed |
 Input Prior to Field :

inventory including leading,
Phot
’ O OS assessments performed on them.
Comments Grid 40. These segments
points along with pictures.
i ) Zoom to  Get Directions Editl
Visits

trailing, general data, condition
. Changes / Edit
an eS I S ar e need full guiderail
Also, these segments




DATA COLLECTION @

Engineers Perform On-Site Location
In S p eCtl on & Not Inventoried - Default
& Field Inventory
* By ROUte € In House Population
o By Gl’ld & Needs Field Review
. Needs Office Review

Address Field Issues & (it

* Photos

* Flags

Project Management via
Dashboard

 Track Progress
e |dentify Issues



DATA COLLECTION

Aerial LIDAR

» Verify Slope Criteria
* Pre-Screen Locations
 Identify Warranting Conditions

. e 8 g 5
o’ 2 Juc
| | "y
. e ¢ =
! ~. y I
e -
= 5 -
.
-

= slope_feet
<VALUE>

(] <6l
61 - 51
W5l -4
l4l-31
B31-251
251 -21
2l-151
151-11
N 11
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CONDITION ASSESSMENT

The FHWA Standard
Functional Table
(inset below) is the

The FHWA uses this
table to assess the
extent of damage

The FHWA
Functionality

basis for the

functional scoring.

STANDARD SECTION OF W-BEAM

EXTENT OF DAMAGE

FUNCTIONALITY

RAIL ELEMENT SEPARATED

1

RAIL ELEMENT TORN

1

TOP OF RAIL HEIGHT < 24'

1

AMOUNT OUT OF

AMOUNT OF
BROKEN/BENT OR

and Assign
Functionality

Categories are listed
as follows:

Guide Rail no
Longer Reasonably
Functional;

Guide Rail Should
Function Adequately
under a majority of
impacts; and,

Should not impair
the Guide Rail's
Ability to perform.

LR SEPARATED POSTS

RAIL ELEMENTS 0
INTACT \l 12
FULL SPLICES ;32
TOP OF RAIL 6-12 >3
HEIGHT 225™ ST NOT APPLICABLE

—_ | =lro|—=|ro|w

* Guardrail less than 26" should be considered for replacement.

FUNCTIONALITY CATEGORIES

1 Guardrail no longer reasonably functional
2 Guardrail should function adequately under a majority of impacts
3 Should not impair the guardrail's ability to perform




PRIORITIZATION @

The FHWA Functional Scoring System is utilized as the baseline to develop a
standardized rating scale for comparing guide rail assemblies for the project.

» Existing, To Remain

Guiderail is installed with crash-worthy end-treatments, no extensive damage to
physical conditions and immediate improvements are not warranted.

o Acceptable, To Be Improved

Guiderail does not require full replacement, but has been assessed in need of
minor repairs, upgrades, or improvements based upon the existing conditions.

« Damaged, To Be Replaced

Guiderail assessed to be damaged to the point where it will not function properly.




PRIORITIZATION @

CONDITIONS ASSESSMENT

 The FHWA Functional Scoring System is

. Rail Element
custom |Zed to deve|0p aZero (O) to Ten (10) _ Top of Rail Height = “24 STANDARD SECTION OF W-BEAM
. e e . . . Rail Element Condition = A'lr_“add EXTENT OF DAMAGE FUNGTIGNALITY
= igne =
Rating Scale for prioritizing guide rail. " No.afroten, Bent ol T - 1
Separated Posts = 2 TOP OF RAIL HEIGHT < 28° - — 1
Rail Element Functionality = 1 :h‘gg:‘mﬁ;'”” BROKENBENT OR
. . . .y ‘ SEPRRATED POSTS
« Other Design Criteria utilized to evaluate Spacer Blocks e 3 :
1 H . Spacer Block Material = None 23 1
GU|de Ra” |nCIUded. No. Damaged Blocks = Eiﬁ;ﬁfg £-12 U :
Spacer Block Comments = HEIGHT 225~ i3 NOT APPLICABLE 1
Spacer Block Functionality = 1 * Guardrail lass than 26 should ba considerad for regilacemant
. FUNCTIOMALITY CATEGORIES
 Roadway Information: Posted Speed — Bolts | Sk T et
. . . Bolts Connecting Rails, 3 Should nat Impalr the guardrall’s ability 19 parform
C h Spacers, and Posts = Present kit ks
Limit, AADT, Crash History. pacers -
Mo. Incomplete Bolt 1
Connections = Yegetation within 4" of Guide Rail = Mot Present
. Bolt Functionality = 2 Utility Poles Present = Present
. o B Behmd
* Design Features: Length of Need, post - oy Pojes Location - __Behin
. . H Post Spacing at Obstruction = Typical LY IEMTIER
SpaCI ng 1] Warrantl ng an aIySIS . Past Functionality = 0 Fixed Obstructions Present = Present
Fixed Obstructions Location = Behind
Fixed Obstructions Comments =| . -
. . . ridge Railing
« Rail Elements: Rail height, spacer
Total Functional Score =| 4 FHWA Functional Score = 1

blocks, bolt connections and washers.

 End Treatments: Type, Condition,
proximity to fixed objects/utility poles.



PRIORITIZATION

» The Final Prioritization & Functional Scoring System creates nine classifications of Guide

Rall.

* Low, Medium and High Priority within the Three (3) Classifications

PRIORITY LEVEL CATEGORIZATION

Total Functional Score =| 10

Length of Need =| 225

Leading End Treatment = |

Trailing End Treatment = | GR A c: ‘f I
AL , fmpm
Jesign Speed/A.D.T.Class =|  40-50 MPH: Over 6, - .
Classification
Priority Level Low |Medium| High Description of Condition

A Functional, To Be Maintained [] ]
B Acceptable, To Be Improved L] [] []
C Damaged, To Be Replaced ] ] L]
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CONDITION ASSESSMENT @

Guide Rail Prioritization Matrix

Priority Level Low Medium High Total
A | Functional, To Be Maintained 135 154 157 446
Acceptable, To Be Improved 181 169 131 481
C | Damaged, To Be Replaced 197 69 a7 313
Total 513 392 335 1,240
Priority Level Classification Priority Level Categorization

302 |

451 |
445
213 |

Medium Ml Priarity Level A

'T'i

Ml

336 |
High Low Priority Level G Pricrity Level B




SUMMARY OF FINDINGS

Guide Rail Inventory Summary
* 1,326 Guide Rail Assemblies Mapped
e 1,240 Guide Rail Assemblies Inventoried
e 2,551 Guide Rail End Treatments Inventoried

o 275 Off-Network Bridges/Culverts with No Guide Rail
Assemblies

o 47 High-Priority Guide Rail Assemblies
Guide Rail End Treatment Inventory Summary

e 148 SKT * 7 Impact Attenuator

« 85 FLEAT 134 Flared End

e 71 ET2000 e 12 Turned Down

o 428 BCT « 351 Rounded End

e O6ELT 97 End Anchor

e 115 SRT « 3BIB

e 23CRT o 443 Other (Shovel Shaped)

e 504 GR Attachment « 124 Bullnose
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IMPLEMENT IMPROVEMENTS

e Nine Classifications of Guide Rall

« Short —Term and Long-Term Improvements

« The short-term recommendation will address the
immediate/high-priority improvements needed to improve
guide rail functionality.

« The long-term recommendation will identify the “planning-
level” guide rail and/or roadside improvements which should
be Implemented to sustain guide rail compliancy and
functionality.

Priority Level Low Medium High Total
A | Functional, To Be Maintained 135 154 137 446
B | Acceptable, To Be Improved 181 169 131 481
C | Damaged, To Be Replaced 197 69 47 313
Total i3 392 335 1,240
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LESSONS LEARNED

 Pilot Field Test

* Bridge/Structure Attachments
e Transition Segments

e Short —Term and Long-Term Improvements
 Maintenance vs. Enhancements




NEXT STEPS

Program Improvements (Preliminary Cost Estimates)

Create a System Capable of Supporting Future Projects

 |dentify Guide Rail for Removal

o Assess Critical Slopes

 Review Hazards & Warrants

 |dentify Unprotected Warranting Conditions

o Complete Inventory of Structures (Bridges/Culverts)

Implement Design, Construction & Maintenance




CONTACT INFORMATION

Mercer County Department of Transportation and
Infrastructure

Janel A. (Bisacquino) McCoy, GIS Specialist
|bisacquino@mercercounty.org

Mercer County Department of Transportation and
Infrastructure

George Fallat, PE, County Traffic Engineer
gfallat@mercercounty.org

Johnson, Mirmiran & Thompson, Inc.
James J. Carr, PE, PTP, PTOE, Traffic Engineering &



mailto:jbisacquino@mercercounty.org
mailto:gfallat@mercercounty.org
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