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Objective:

• Determine a 

usage strategy 

based on safe, 

efficient, and cost 

effective methods 

for changing and 

purchasing plow 

blades.
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Survey
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• In-State – 81 of 88 Ohio counties 

responded  

• Determine current practices:

– Blade section lengths,

– Cover or stacked blades,

– Blade materials,

– Plow shoes,

– Plow guards,

– Trip edges,

– Counter balances, and

– Pavement type.
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Surveys
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Survey Results – Blade Lengths 

and Counterbalances
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Survey Results – Additional 

Blade Equipment
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Survey Results – Safety 



Project Setting and Data Collection 

Methodology 
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Project Setting 

• D3 - Medina County

• D4 - Summit County

• D5 - Fairfield County

• D10 - Washington County

• D11 - Columbiana County

• D12 - Lake County
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Background weather map from ODOT 

Snow and Ice Practices, March 2011
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County Counterbalance Blade 1 Blade 2 Blade 3 Blade 4 

Medina Spring Standard XL Classic PolarFlex Middle Guard 

Summit Spring Standard XL Classic Carbide No Counterbalance 

Lake Spring Standard XL Classic Carbide Middle Guard 

Fairfield Hydraulic Standard PolarFlex Carbide Double Stacked 

Washington Hydraulic Standard PolarFlex Double Stacked No Counterbalance 

Note: “Middle Guard” refers to a standard blade configuration with an additional straight edge guard 

placed in the middle of the blade. “No Counterbalance” refers to a standard blade configuration with 

no counterbalance used over the course of the season. “Double Stacked” refers to a setup having two 

full standard steel blades with straight edge guards on each end. 

 

County Blades(*) (**) Counterbalance Snowfall (in.)

Medina Steel, Carbide (Existing)** Spring 30 – 60 

Summit Steel, JOMA (Spring)*, PolarFlex (Spring)* Spring 40 – 80 

Fairfield Steel, Winter XL Classic (Hydraulic)* Hydraulic 20 – 30 

Washington Steel, JOMA (Spring)* Spring, Hydraulic <20 – 30 

Columbiana Steel, Winter XL Classic (Hydraulic*, Existing**) Spring, Hydraulic 20 – 40 

Lake Steel, PolarFlex (Spring*, Existing**) Spring 60 – 100 

Note: (*) Indicates the type of counterbalance that should be on the truck the specific blade type is placed on.

(**) Indicates the blade type is currently being used in the county.
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DVR – Installed under seat

Blade measurement locationsFront facing camera
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• 6000+ hours of 

video data over two 

years

• Over 90% capture 

rate

• Measurement 

Sheets
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A) Plow in “Down” Position, Utilized 

 

B) Plow in “Up” Position, not Utilized 

Figure 4.1: Sample of Plow Position on Video – A) Plow on Road Surface, B) Plow not Utilized. 
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January 5, 2014 – Fairfield County with 

XL Classic blade plowed a total of 

241.76 miles.
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A) Distance Plowed Per County  B) Time Plowed Per County 

  
C) Distance Plowed by Blade Type D) Time Plowed by Blade Type 
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A) Distance Plowed Per County B) Time Plowed Per County 

  

C) Distance Plowed by Blade Type D) Time Plowed by Blade Type 

Note: “No Counterbalance” is a standard blade on a truck without a counterbalance. 

Figure 6.1: Year Two Overall Summary – A) Distance Plowed Per County, B) Time Plowed Per 

County, C) Distance Plowed by Blade Type, and D) Time Plowed by Blade Type. 
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C) Average Plowing Speed Per County D) Average Plowing Speed by Blade Type 

Note: “No Counterbalance” is a standard blade on a truck without a counterbalance. 

 

 

  

A) Average Plowing Speed Per County B) Average Plowing Speed by Blade Type 
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County Blade 

Number of 

Joints 

Percent 

Concrete 

Fairfield Carbide - Single 2386 3.6% 

Fairfield Carbide - Double 4518 3.99% 

Fairfield Double Stack 11076 2.13% 

Fairfield Standard 18 0.03% 

Fairfield PolarFlex 10032 2% 

Lake Carbide - Single 0 0% 

Lake Carbide - Double 664 0.14% 

Lake Middle Guard 1316 0.56% 

Lake Standard 8902 2.34% 

Lake XL Classic 12526 25.67% 

Medina Middle Guard 2860 0.83% 

Medina PolarFlex 808 0.44% 

Medina Standard 1038 0.72% 

Medina XL Classic 760 0.75% 

Summit Carbide - Double 526 1.34% 

Summit No Counterbalance 8334 7.65% 

Summit XL Classic 268 0.18% 

Washington Double Stack 1624 1.4% 

Washington No Counterbalance 0 0% 

Washington PolarFlex 0 0% 

Washington Standard 844 0.46% 

Note: The number of joints is calculated by counting the number of 

concrete segments plowed and multiplying by two. This method assumes 

that each concrete segment is a bridge deck with two joints at each end. 

“No Counterbalance” is a standard blade on a truck with no 

counterbalance. 

 

Pavement Type 

and Bridge Joints 

– Year Two



Blade Measurements Results
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• Using video data and 
blade measurement 
sheets, the wear per mile 
may be calculated.
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Wear per Mile 

Plowing
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County Blade Type
2013-2014 

Winter Season Notes
Picture

Summit JOMA

Lost driver-side curb guard on 

barrier wall drain. Still used plow 

without curb guard. Picture is of 

JOMA with missing a curb 

guard.

Summit PolarFlex

1/26/2014 Hit bridge expansion 

joint – middle section was bent to 

point of being unusable. Ordered 

new teeth for blade. New teeth 

install on 2/5/2014.

Summit PolarFlex

Hit monument box. Slightly bent 

middle section and trip edge. Still 

used plow. Went through three 

trip edges this season.

Medina Carbide
1/26/2014 Broke first carbide 

blade on bridge expansion.
N/A
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Blade Ratio
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Blade Type 

Average 

Total 

Wear (in) 

Total 

Miles 

Wear/Mile 

(in/mile) 

Equivalent 

Standard 

Blade 

Ratio 

Carbide 1.975 1709.2 1.16 E-03 1.7 

JOMA 1.225 3060 4.00 E-04 5.0 

PolarFlex 2.4375 5547 4.39 E-04 4.5 

Standard 15.2 7666.6 1.98 E-03 1 

XL Classic 0.95 3185.8 2.98 E-04 6.6 

Note: Fairfield’s double-stacked standard blade is an outlier to the data 

and is removed from the analysis; therefore, it is not presented in this 

table. In Year Two of this study, additional double-stacked blades are 

tested in order to determine a standard blade equivalence ratio, 

presented in Table 6.4. 

 

Blade Type 

Average 

Total 

Wear 

(in) 

Total 

Miles 

Wear/Mile 

(in/mile) 

Equivalent 

Standard 

Blade 

Ratio 

Carbide - Single 3.00 917 3.27E-03 1.5 

Carbide - Double 6.13 3733 1.64E-03 2.9 

Double Stack 8.31 3278 2.54E-03 1.9 

Middle Guard 8.00 3115 2.57E-03 1.9 

No Counterbalance 5.75 986 5.83E-03 0.8 

PolarFlex 1.94 3929 4.93E-04 9.4 

Standard 16.94 3510 4.82E-03 1 

XL Classic 1.63 2698 6.02E-04 7.7 

Note: The average wear is determined from adding the wear of each 

measurement location over the entire season for each blade type, in each 

county, then averaging the wear across the blade. “No Counterbalance” is a 

standard blade on a truck with no counterbalance. 
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Cost ($) = Capital Cost ($) + Installation Cost ($) 

Installation Cost  $  = 

 Labor Rate ( $/ hr )× Hours to Change Blade (hr)× Number of People Need to Change Blade 

𝐸𝑎𝑐ℎ 𝑏𝑙𝑎𝑑𝑒′𝑠 𝑤𝑒𝑎𝑟 𝑟𝑎𝑡𝑒 (𝑖𝑛/𝑚𝑖𝑙) =  
𝑇𝑜𝑡𝑎𝑙 𝑊𝑒𝑎𝑟 𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 (𝑖𝑛)

𝑇𝑜𝑡𝑎𝑙 𝑃𝑙𝑜𝑤𝑖𝑛𝑔 𝑀𝑖𝑙𝑒𝑠 (𝑚𝑖𝑙𝑒)
 

𝐸𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐵𝑙𝑎𝑑𝑒 𝑅𝑎𝑡𝑖𝑜 =  
𝑊𝑒𝑎𝑟 𝑝𝑒𝑟 𝑚𝑖𝑙𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐵𝑙𝑎𝑑𝑒

𝑊𝑒𝑎𝑟 𝑝𝑒𝑟 𝑚𝑖𝑙𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑆𝑝𝑒𝑐𝑖𝑎𝑙𝑡𝑦 𝐵𝑙𝑎𝑑𝑒
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 Variables Average 

Standard 

Deviation Source 

C
a
p

it
a
l 

C
o
st

 Carbide-Tipped Blade Capital Cost ($) 796.4 90.8 ODOT 

JOMA Blade Capital Cost ($) 3361.8 -- Field Evaluation 

PolarFlex Blade Capital Cost ($) 2466.0 -- Field Evaluation 

Standard Blade Capital Cost ($) 498.3 97.8 ODOT 

Winter XL Classic Blade Capital Cost ($) 2980.0 -- Field Evaluation 

L
a
b

o
r 

C
o
st

 Hourly Labor Rate ($/hour) 18 3 ODOT 

Number of People to Change One Blade (unitless) 3 0.5 ODOT 

Time to Change One Blade (hour) 0.75 0.25 ODOT 

S
ta

n
d

a
rd

 

B
la

d
e 

C
o
st

 

F
a
ct

o
r 

M
u

lt
ip

li
er

 Carbide-Tipped Blade Equivalence 1.7 0.5 Field Evaluation 

JOMA Blade Equivalence 5 0.5 Field Evaluation 

PolarFlex Blade Equivalence 4.5 0.5 Field Evaluation 

Winter XL Classic Blade Equivalence 6.6 0.5 Field Evaluation 

Note: All data are provided by or approved by ODOT to reflect their current practices. Blade equivalencies 

are calculated from field data. The cost of standard and carbide blades are calculated using pricing from 2012 

to 2014.   

 

Year One
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Variables Average 

Standard 

Deviation Source 

C
a
p

it
a
l 

C
o
st

 

 

Standard Blade Capital Cost ($) 498.3 97.8 ODOT 

Double-Stacked Blade Capital Cost ($) 704.2 149.7 ODOT 

Carbide-Tipped Blade Capital Cost ($) 796.4 90.8 ODOT 

Double-Stacked Carbide-Tipped Blade Capital Cost ($) 1375.2 156.5 ODOT 

Standard Blade with Middle Guard Capital Cost ($) 607.0 110.5 ODOT 

PolarFlex Blade Capital Cost ($) 2466.0 -- Field Evaluation 

Winter XL Classic Blade Capital Cost ($) 2980.0 -- Field Evaluation 

L
a
b

o
r 

C
o
st

 Hourly Labor Rate ($/hour) 18 3 ODOT 

Number of People to Change One Blade (unitless) 3 0.5 ODOT 

Time to Change One Blade (hour) 0.75 0.25 ODOT 

S
ta

n
d

a
rd

 B
la

d
e 

C
o
st

 

F
a
ct

o
r 

M
u

lt
ip

li
er

 

Carbide-Tipped Blade Equivalence 1.5 0.5 Field Evaluation 

Carbide-Tipped Double Stacked Blade Equivalence 2.9 0.5 Field Evaluation 

Double Stacked Standard Blade Equivalence 1.9 0.5 Field Evaluation 

Middle Guard Standard Blade Equivalence 1.9 0.5 Field Evaluation 

No Counterbalance Standard Blade Equivalence 0.8 0.5 Field Evaluation 

PolarFlex Blade Equivalence 9.4 0.5 Field Evaluation 

Winter XL Classic Blade Equivalence 7.7 0.5 Field Evaluation 

Note: All data are provided by or approved by ODOT to reflect their current practices. Blade equivalencies 

are calculated from field data. The cost of standard and carbide blades (including double-stacked blades and 

additional middle guards) are calculated using pricing from 2012 to 2014.   

 

Year Two



Specialty Blade 

Specialty 

Quantity 

Specialty 

Cost 

Standard 

Quantity 

Standard 

Cost 

Savings 

per Blade 

Carbide Single 1 $836  1.5 $807  ($29) 

Carbide Double 1 $1,416  2.9 $1,561  $145  

Double Stack 1 $745  1.9 $1,023  $278  

Middle Guard 1 $648  1.9 $1,023  $375  

No Counterbalance 1 $539  0.8 $432  ($107) 

PolarFlex 1 $2,507  9.4 $5,061  $2,554  

Standard 1 $539  1 $539  $0  

XL Classic 1 $3,021  7.7 $4,145  $1,125  

Note: The savings represents the cost savings associated with one specialty blade. 

Maintenance costs for blade changes are included in these costs. “No Counterbalance” is 

a standard blade on a truck with no counterbalance.  
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Specialty Blade 

Specialty 

Quantity 

Specialty 

Cost 

Standard 

Quantity 

Standard 

Cost 

Savings 

per Blade 

Carbide Single 1 $836  1.7 $916  $80  

JOMA 1 $3,402  5 $2,695  ($707) 

PolarFlex 1 $2,507  4.5 $2,424  ($83) 

Standard 1 $539  1 $539  $0  

XL Classic 1 $3,021  6.6 $3,554  $534  

Note: The savings represents the cost savings per one specialty blade. Maintenance costs 

for blade changes are included in these costs.  

 

Year One

Year Two



Blade Rank

Cost Savings 

when compared 

to Equivalent 

Standard Blades Blade Rank

Cost Savings 

when compared 

to Equivalent 

Standard Blades Blade Rank

Cost Savings 

when compared 

to Equivalent 

Standard Blades

XL Classic 1 $534 PolarFlex 1 $2,554 PolarFlex 1 $778

Carbide Single 2 $80 XL Classic 2 $1,125 XL Classic 2 $426

Standard 3 $0 Middle Guard 3 $375 Standard 3 $0

PolarFlex 4 -$83 Double Stack 4 $278 Carbide Single 4 -$29

JOMA 5 -$707 Carbide Double 5 $145

Standard 6 $0

Carbide Single 7 -$29

No Counterbalance 8 -$107

Note: A number 1 rank means the most cost savings per blade implemented in place of a standard blade. If a blade is below the standard blade rank, 

there is a cost associated with implementing that blade instead of a standard blade and will be denote with a negative sign on the cost.

Year One Data Year Two Data Year One and Two Data
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Specialty Blade 

Specialty 

Quantity 

Specialty 

Cost 

Standard 

Quantity 

Standard 

Cost 

Savings 

per 

Blade 

Carbide Single 1 $836  1.5 $807  ($29) 

PolarFlex 1 $2,507  6.1 $3,285  $778  

Standard 1 $539  1 $539  $0  

XL Classic 1 $3,021  6.4 $3,447  $426  

Note: The savings represents the cost savings associated with one specialty blade. 

Maintenance costs for blade changes are included in these costs.  

 

Year One & Two
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