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WHY IS THIS PROJECT IMPORTANT?

 FHWA Mandate - Towards 

Zero Deaths Initiative

 Over representation of 

fatal crashes

 Low cost 

countermeasures have 

proven effective

MUTCD Table I-2 (Target Compliance Dates) requires all 

horizontal curves with >1,000 AADT (Collectors and above) to 

meet horizontal alignment sign standards specified in Sections 

2C-06 through 2C-14 by December 31, 2019
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MUTCD KEY POINTS

 Table 2C-5 – summary of 

requirements

 Section 2C.08 – new Ball Bank 

recommendations

 Section 2C.09 – updated 

chevron spacing 

recommendations

 Correct/remove other signs 

within curve limits (e.g., sign 

size)
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SIGN AND CURVE GUIDELINE TABLE
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PROJECT SCOPE

 Arterial and collector roadways 

> 1,000 AADT

 3,500 locations Statewide

 Comprehensive Approach

 Schedule:

 Initial NTP:  June 2013

 Completion Goal:    

December 2019
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COST

 Original guestimate - $15 M

 Refined estimate:

 $1500 design per curve

 $900 installation per curve

 $2400 total per curve

 3500 locations

 TOTAL:  $8.4 M
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STUDY DETAILS

 Existing sign inventory

 Generally using Speed 

Limit

 Ball-bank indicator study

 MIRE Data Collection

 Visual trap review

 Engineer / Tech team visit 

every site
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RECOMMENDATION HIGHLIGHTS

 Sign Provision - Curve warning and 

advisory speed

 Curve warning sign placement

 Reducing sign clutter

 Reducing driving task model
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Sign 

Provision
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Sign 

Placement / 

Advisory 

Speed 

Removal
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Sign Clutter 

Reduction
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Curve 

Removal
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Driving Task 

Model 

Reduction
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VISUAL TRAPS

 Obstructed by Utility Lines

 Obstructed by Vertical 

Curves and Vegetation
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DELIVERABLES

 Plan Sheet Recommendations

 Quantity Tabulations

 MIRE Data Spreadsheets

 KMZ Files

Cost : Societal Benefits

1 : 1,050
over 5 year period
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PROJECT STATS – KENT COUNTY COLLECTORS

 86 out of  430 curves had an advisory 

speed posted

o 12 were consistent with study results

o 68 were too low or not needed

o 6 too high 
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QUANTITATIVE EFFECT ON SAFETY

 Highway Safety Manual:  Predictive Model for Rural Two-Lane, 

Two-Way Roadway Segments

Npredicted,rs = NSPF,rs * (CMF1*CMF2 …*CMFx)*C

• NSPF,rs = AADT * L * 365 * 10-6 * e(-0.312)

• CMFs considered in analysis:

• Lane width

• Shoulder width

• Superelevation variance

• Horizontal curve length, radius

• Presence of curve warning/advisory speed signs

• CMF = 0.76 (combined)
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QUANTITATIVE EFFECT ON SAFETY

Road Name (Maint. #) Curve #
Npredicted

Before

Npredicted

After

Lynnbury Woods Rd 

(K152)
2 0.08 0.06

Lockwood Chapel Rd 

(K171)
2 0.11 0.09

Westville Rd (K206) 1 0.14 0.11

Westville Rd (K206) 6 0.06 0.05

 32 locations that 

warranted a posted 

advisory speed, but did 

not currently have one

 Npredicted = crashes / year

Total / Year 32 7.00 5.32
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QUANTITATIVE EFFECT ON SAFETY

Crash Severity 

Level
% of Total

Fatal + Injury 32.1

PDO 67.9

 1 crash saved per year

 $2400 total cost per curve

Collision Type
Societal Crash 

Costs

Fatal (K) $4,008,900

Disabling Injury 

(A)
$216,000

Evident Injury (B) $79,000

Possible Injury 

(C) 
$44,900

PDO (O) $7,400

Cost : Societal Benefits

1 : 175
over 5 year period

1 crash = $420,000
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QUESTIONS?

Mark Luszcz, P.E., PTOE

Delaware DOT

Chief Traffic Engineer

302-659-4062

Mark.Luszcz@state.de.us

mailto:Peter.Haag@state.de.us

