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= | RRB Overview

" Review of Gravel Road Management Tool
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Addressing the needs of local
agencies in Minnesota

The LRRB is a practitioner-run organization that sponsors
research and educational initiatives that address local
transportation needs.

The impact of this research multiplies as practitioners see
potential applications through the efforts of LRRB’s
Research Implementation Committee.

Learn more at www.Irrb.org




= Established in 1959
= Serves as “think tank” for MN Cities and Counties
= Precursor to MN LTAP

MN was last state to establish an LTAP (1991); prior
I.RRB to that LRRB worked closely with ND LTAP
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The deal Road Research Board

=
IN ANNUAL NEW PROJECTS
FUNDING EACH YEAR
@ ACTIVE PROJECTS @

e,

CITY/COUNTY
BOARD MEMBERS

TAP CITY/COUNTY
MEMBERS




Road Research Board?
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HOW ARE YOU MANAGING YOUR GRAVEL ROADS?
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Bruce Hasbargen - Beltrami Co
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Research Need

o About one-half of Minnesota’s roadway
system is gravel/crushed rock (70,000 miles)

o Gravel roads are vital to connect farmlands
and other rural locations to the state’s
mainstream economy.

o Managing these gravel road networks
requires tracking road conditions, past
repairs, etc.

o Tools for managing paved road systems are
widely available, very few for gravel.
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Gravel Road Management Tool

Project Goal
o Develop a data management resource that
local agencies could use to track and manage
gravel road systems.

o The tool needed to be:

e Easy to use by engineers and maintenance
superintendents

* Be customizable and scalable to work with
available data that may also vary
significantly from user to user.
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What was developed

A simple tool using MS Excel that can be used as both an inventory and
planning tool, providing one location for keeping track of gravel road:

o Construction data

o Maintenance and treatment activities
o Gravel thickness

o Surface condition ratings

o Costs

EXCELLENT
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Gravel Road Management Tool

Introduction

Gravel Road Management Tool

Introduction:

This spreadsheet tool is designed to be a data management resource for county engineering offices to better track and manage gravel roads. /‘
This spreadsheet can be used as an inventory tool, providing one location for keeping all maintenance and construction data about a gravel road system.

It can also be used to track costs and optimize spending. The tool was developed to be flexible and customizable for a variety of purposes and system sizes. lHHB

Default values are included in the drop down selections in the various columns. However, users have the ability to change the options included in the drop down boxes by making edits [
in the red tab "Agency Dropdown Customization” o

Caution:
This spreadsheet is not protected. Users can edit and change all cells as they see fit. However, many of the cells reference other areas of the spreadsheet. Unless the user has a
significant level of Excel experience, it is mot recommended to edit any of the formulas or dropdown menus already populated.

Cells colored in blue, contain prepopulated formulas. All cells that are not colored in each table will reguire a user input, either from manually entry or selection from a drop down

Development Date: March 2019

Dreveloped by: Minnesota Local Road Reseach Board (LRRB) and SRF Consulting Group
Project Number: 2019RIC03

Supplemental Guidance Document: http//mndot gov/research/reports/2019/2019RI1C03 . pdf
Link to download this spreadsheet: http//mndot.gov/researchireports/2019/2019RI1C03 xl=x
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Road Segments

= Agency can enter entire network or segments they specifically want

to manage

= Segments entered into this tab will be used in the other tables

throughout the spreadsheet.

Road Segment Inventory
Instructions:

This tab is intended to provide the user to ability to build an inventory of Gravel Road within their jurisdiction. The table below does not need to contain an exhaustive list of all the Gravel Roads within a specific
that are due for maintenance or Roadways that have historically been problematic.

Segments entered into this tab will be used in the other tables throughout the spreadsheet.

1. Work LEFT to RIGHT in the table to add Segments as necessary.

2. The Start and End Road are the intersecting cross street for each road segment. If available, add the start and end latitude and longitude of the segment to aid in future identification of the road segment.
3. There are also options to add details regarding the characteristics of the roadway. Enter a value for the average maintained surface width to allow future calculation of gravel costs.

Example Data Entry:

Col Start Lat, End Lat, MNDOT Road
nl IE‘ Segment 1D B County E CTY, CDDE Road NamDE Begin Termini Long E Long B Name E ROUTE_ID EE
4B RERRRR, - 4B RRRRRR, - TS SRS RO -
| Adairdnreet AR A5 Eenton & 115th Awve NE 135th 165th B RRRRAR B RRRRAR 115th Ave NE £ [
4B RERARR, - 4B RRRRRR, - TS SRS RO
2| At e SR Eenton & 155th 145th A0th 9B RRRRAR 9B RRRRAR 155th Ave KE 4 [
4B RRRRRR, - 4B RRRRRR, - TR SR R
3| MELR-Trmredy Benton & 145th 125th Fonneby 9B HERRRR 9B HERRRR 145th St NE 4 [
4B HEERRE, - 46 HEERRE, - TGRSR
#| SweamroreTa LSRRI SF Benton & Sycamore Fid 120th MMTH 25 9B HERRRE 9B HERRRE Sycamore Rd SE 4 [
Lrftheve Sehoainuse 4B RERERE, - 4B EEERRE, - TR ERS B A-
6| AT S Eenton & 126th ave School House MMNTH 95 B HEHRRE SE.HEHRRE 126th Ave NE 4
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Maintenance Records

= Track maintenance carried out on the roadway

= Requires cost of maintenance (per mile); length of segment

Example Data Entry:

Date Tupe of Maintenance Segment Length
Segment I0 maintenance maintenance If other, specify: |cost per mile [miles] Total Cost
Nz Sinnmy E2500- 125 Ti206 Sitabilization $395.00 4 5392.00
Foluh MSeh-3000 OE0E16 Maijar work 500,00 5.5 52,750.00
Moy 5 -Fonnsbi 062117 Regraveling $70.00 2 5140.00
St amuonaSia ERh-
L ey 0ai0415 Maijor work $500.00 0.5 5250.00
bRt EHEReTe L T T e
MV 25 10M515 Cither Pathole filling $35.00 2 570.00
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Gravel Road Management Tool

Desired Thickness

= User enters actual and desired thickness of road segment

= User enters gravel type and unit cost

= Spreadsheet calculates required additional quantities and cost

Measured Desired Cubic Feer |Gravel Cost [Total Gravel

Thickness [ Thickl‘lEF Difference Meeded (™ [perTon |7 [Cost d
g Ky |=taih] $20.00 633,600
g 45400 $20.00 $365,000
B 1] $15.00 30
3 37d0 $67.90 253,346
g FO400 $22.00 $1,545.800
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Gravel Road Management Tool

Segment Evaluation

= As maintenance is conducted, new condition ratings are entered
= Usability score is then calculated based on predetermined ratings

= Definitions of the condition ratings (excellent, good, poor, etc.) for each
surface issue are included in the "Evaluation Guide" tab.

SURFACE CONDITION ELEMENTS (ALWAYS COLLECT ON EVERY SEGMENT)

ROAD RECENTLY GRAVELED. REMAINS IN EXCELLENT CONDITION 'WITH NO GRAVEL LOSS. EXCELLENT
AGGREGATE COVERING ENTIRE ROAD SURFACE AND ADEQUATE FOR TRAFFIC GooD
GRAVEL LAYER RATING -
(4 Is the minimum) ADDITHOMAL GRAVEL NEEDED IN SURFACE DEFORMATIONS EAIR
_[ROAD HAS >50% ADEQUATE GRAVEL COVERAGE|

ADEQUATE GRAVEL COVERAGE IS < 50% OF SURFACE

A% CROWN PRESENT ON ENTIRE SEGMENT EXCI
CROWN RATING =>50% OF SEGMENT LENGTH HAS 4% CROWMN. CROWM PRESENT ON OTHER SECTIONS. GOOD

(AT LEAST 4% IS NEEDED) <50% OF SEGMENT LENGTH HAS £% CROWN. CROWMN PRESENT ON OTHER SECTIONS. FAIR
NO CROWMN PRESENT DEFICIEN

NOT PRESENT

SLIGHT WASHBOARDING

WASHEOARDING 17 - 2 DEEP, COVERING 10 - 25% OF SURFACE
WASHBOARDING >3" DEEP, COVERING > 25% OF SURFACE

WASHBOARDING RATING

_NOT PRESENT

INFREQUENT RUTTING < 1"

RUTTING 1" - 3° DEEP & 10 - 25% OF SURFACE
RUTTING > 3" DEEP & > 25% OF ROAD AREA

RUTTING RATING

NOT PRESENT

_OCCASIONAL POTHOLE < 2" DEEP

__POTHOLES 2" - 4" DEEP & 10 - 25% OF SURFACE
POTHOLES > 4" DEEF & > 25% OF ROAD AREA

POTHOLE RATING

NOT PRESENT
MODERATE LOOSE AGGREGATE
LOOSE AGGREGATE RATING  SOME LOOSE AGGREGATE UP TO 2" DEEP
CEVEDE | MMSE AFFDEMATE 5 4" AEED AT CHMI NAED €1 MADANE EVDMCER IM WHERI DATHE
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Gravel Road Management Tool

Customization

= Allows the user to adjust and/or add values to the dropdown menu used
throughout the spreadsheet

Agency Dropdown Customization

Instructions:

This tab allows the user to adjust and/or add values to the dropdown menu throughout the rest of the spreadsheet.
To add additional values, enter text into the cell directly below the last entry in the relevant table.

To change existing values, simply edit the text in place.

To delete existing values, right click the entry in the table, select Delete; select: Table Rows.

Sail Nickn YES o C
County Iz‘ CTNY_CODE Iz‘ Surface Typ|Z| Treatment Type Iz‘ Factor Type of mainlenancelZl e EI NO C
Gitkin 1|Earth: urfarmed | Stabilized 20| Blading blade YES
bAraka Z|Earth: formed Stabilized with MgCl 30| Rezhaping shape [/}
EBecker 3|Claz=1 Stabilized with CaCl 40| Orainage Maintenance drain |
Eeltrami 4[Claz==2 MalCL 50| Rearaveling gravel |
Eenton 5|Claz=s 3 CalCl 50| Oust Control dust |
Big Stone G[Claz=5 Mane 73| Stabilization stable |
Elue Earth T|Clas=s 13 100|lsclated Repairs repair |
Brown g 120( Maijor ‘wark majar |
Carltan 3 130 Other other |
Carver 10 |
Cass 1 |
Chippewa 12 /‘
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Segment Data Can Be Pre-populated

= Pulled from MINDOT Linear Referencing Network

= Via filters, segment data can be automatically entered

COUNTY |COUNTY
ROUTE_ID |~ |STR_NAME _NAMI ~ | CODE -1|LOOKUP [+
0900006631980530-1 | 154th Ave Aitkin 1/1154th Ave
0400006631980026-1 | 160th PI Aitkin 11 160th PI
0400006631980035-1 | 190th Ave Ave Aitkin 1/1190th Ave Ave
0900006631980022-1 | 230th P Aitkin 11 230th I
0900006631980551-1 | 250th Ave Aitkin 1|1 250th Ave
0900006631980152-1 | 257th Pl Aitkin 1(1257th pI
0700006631980053-1 | 260th AVE Aitkin 1|1 260th AVE
0700006631980058-1 | 280th AVE Aitkin 1|1 280th AVE
0900006631981402-1 | 282nd PI Aitkin 11 282nd PI
0900006631980564-1 | 320th PI Aitkin 1|1 320th pI
0900006631980488-1 | 340th Ave Aitkin 1|1 340th Ave
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Instructions/Guidance

= Each tab of the spreadsheet has detailed instruction on how to use

= Additionally, there is a guide with additional details and 4 appendices:

Appendix A: Soil Factor, R-Value, and MnDOT Grading and Base Specifications
Appendix B: Creating Pivot Tables
Appendix C: Linking to GIS data
Appendix D: Additional Resources

©)

©)
©)
©)

Gravel Road Management Spreadsheet Tool
Supplemental Guidance




Gravel Road Management Tool

Appendix D - Additional Resources
= Upper Great Plains Transportation Institute (UGPTI) GRIT program

= Wyoming LTAP Gravel Roads Implementation Tool

FHWA Gravel Roads Construction and Maintenance Guide

MnDOT Transportation Research Synthesis on Gravel Roads Management

site map | search: (EIIEEHEE ] Gravel Roads Management:
Implementation Guide

PROGRAMS || ABOUT US RESOUR RESEARCH || EDUCATION | OUTREACH TRANSPORTATION RESEARCH SYNTHESIS ‘“““MT‘"TE‘%E:R

TRS 140
Published June 2014

UR Geographic Roadway Inventory Tool (GRIT)

Research Reports The Geographic Roadway Inventory Tool is an easy-to-use [P 1s AR Gravel Road Management Tools
asset management program developed for county road
managers. The development of GRIT was a team effort, GRIT Editor Latroduction
Y led by UGPTL. To ensure the needs of county road Map Viewers The Local Road Research Board (LRRB) conducted this study to understand the gravel road
Event Proceedings managers were met, a steering committee comprised of L\keus on e ‘management needs of Minnesota local agencies. The two main goals were to:
10 county transportation leaders and representatives — + Determine the needs of local agencies
Staff Presentations from the ND Department of Transportation, the ND = Identify what gravel road management tools are currently used/available

Association of Counties and UGPTI provided feedback and
SO;/ZED?%S&”E:SN giﬁgff; qguidance throughout the process. GRIT continues to be
Dats, etc.) enhanced with new and improved features and expanded

to other states including Minnesota, South Dakota, and Montana.

‘This report includes the following:

Process summary

« Summary of local and national survey findings

+ Mairix of existing gravel road management tools used in the U.S.

+ Appendix with detailed survey results and interview summaries with software vendors

.

August 2015

OA

Process Summary.

Lol Radindlet Program
Two online surveys were conducted to understand how gravel roads are managed in Minnesota
and nationally. The first survey was sent to 87 counies and 120 cities in Minnesota to determine
if any agencies are currently using a gravel road management tool and to undersiand if there is a
need for gravel road management tools. The second survey was sent to county engincers across
the US. through the National Association of County Engincers (NACE) to learn what gravel

road management tools are used across the nation. The ols reparted in the national survey
were researched further online and interviews were conducted with the software vendors. ‘
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George Huntington, PE
Khaled Ksaibati, PhD, PE
Wyoming Technology Transfer Center (T2/LTAP)
September 29, 2010



https://www.ugpti.org/resources/grit/
https://www.ndltap.org/events/conference/downloads/2010GRMimplementation.pdf
https://www.fhwa.dot.gov/construction/pubs/ots15002.pdf
https://www.dot.state.mn.us/research/TRS/2014/TRS1407.pdf

Join our Linkedln Community

LINKEDIN.COM/COMPANY/LRRB (SR

hm anesma Lol Boee Research od ' Minnesota Local Road Research Board  +++ ' Minnesota Local Road Research Board
A 66 folowers e “ml 66 followers

mo+ ® (A o0 Toliowers : @ ’
Left-turn flashing yellow arrows have been used to improve traffic flow at signalized i @ -t
intersections throughout the state; however, some drivers still struggle to The City of Richfield began a #completestreets Hey local #fleet managers!

understand them. icR ot redesign in 2013, dubbed Sweet Streets, t ..see more

LEFT TURN

YIELD
ON FLASHING s
YELLOW |
ARROW

JEE XL &

Richfield “Sweet Streets” Improve Quality of Life, Evaluating the Use of Hybrid Vehicles in Municipal
Traffic Times Citywide Fleets

New Project: Driver Comprehension of Flashing Yellow Arrows mntransportation

ace et e B min read
SearCnorg = or ead



Linkedin.com/company/lrrb

Questions?

Renae Kuehl



mailto:rkuehl@srfconsulting.com
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