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Safety - Severity
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219 CRASHES BY SEVERITY (2018 – 2022)• Fatality at Douthitt Street
• Vehicle leaving MIDCO 

entrance WB struck by NB 
vehicle

• Fatality at KY 464
• Vehicle WB on KY 464 ran 

stop sign and was struck by 
NB vehicle
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CRASHES BY MANNER OF COLLISION

Takeaways – 
• Nearly half of 

crashes are rear 
ends

• Angle & Left Turn 
combine for more 
than 25%

• 40% of SV were 
animals

Safety – Crash Analysis



Safety – Roadway Departure

2

1

1

1

1

16

1

1
1

25 ROADWAY DEPARTURE CRASHES

EARTH EMBANKMENT/ROCKCUT/DITCH

GUARDRAIL FACE

NON COLLISION: CARGO LOSS OR SHIFT

NON COLLISION: OTHER

OTHER FIXED OBJECT

OTHER MOTOR VEHICLE

OTHER POST/POLE/SUPPORT

OVERTURNED

UTILITY POLE



Safety – Influence Area

Intersection, 180, 82%

Non-Intersection, 39, 18%

CRASH INFLUENCE AREA

Takeaways – 
• 3.4 miles
• 8 intersections
• Unexpected change 

in context



Safety – Non-Intersection
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CRASHES BY MANNER OF 
COLLISION

Takeaways – 
• More likely to be SV
• 90% of all non-

intersection are PDO
• Rear ends at RR 

crossing, inattention, 
animals, 
construction



Safety – Intersections
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Takeaways –
• 51 Angle

• 23% of crashes, 
47% of injury

• 90 Rear End
• 41% of crashes, 

14% of injury
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Safety – Intersection Control
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Takeaways – 
• Higher % Angle at Non-

Signalized
• Rear Ends at both
• Both Fatal at Non-Signalized
• Rear Ends – 27% of injuries 

at non-signalized, 10% at 
signalized



Safety – Environmental Factors

ROADWAY CONDITION
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Safety – Human Factors
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Safety – Time 
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Speed Data

• Collected Speed Data over 24 hours
 

• Highest concentration of high-speed vehicles 
occurred for SB, north of KY 58

• Very little speeding south of Douthitt
• Generally, SB quicker than NB

Percentage of Vehicles at Speeds
SB NB Total

> 45 42% 28% 34%
> 55 8% 2% 5%



Speed Data
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Speed Data



Safety – Safety Recommendations



Safety – HSM Analysis

Roundabouts

Location
Predicted Crash Prevention

Total FI PDO

Charles Drive 25.01 25.57 -0.56

Douthitt Street 83.00 54.63 28.36

KY 464 20.46 28.42 -7.96

KY 58 73.67 41.23 32.43

E Housman Street -0.33 18.27 -18.60

RCUTs

Location
Predicted Crash Prevention

Total FI PDO

Douthitt Street 20.89 9.01 11.89

KY 464 36.41 15.7 20.72

KY 58 21.2 7.21 13.99



Traffic – Existing 2023 to Future 2048

• ADT Volumes (Existing)
• KY 121: 9,000 – 15,000 – 12,000
• KY 97: 4,500
• KY 80: 8,500 – 11,000
• Charles Drive: 3,500
• Douthitt Street: 4,000
• KY 464: 1,500 – 1,000
• KY 58: 4,000 – 6,500
• US 45: 9,000 – 16,000

• ADT Volumes (Future)
• KY 121: 10,000 – 20,000 – 

15,500
• KY 97: 5,000
• KY 80: 12,000 – 13,000
• Charles Drive: 4,000
• Douthitt Street: 4,500
• KY 464: 1,500 – 1,000
• KY 58: 4,000 – 7,000
• US 45: 9,000 – 18,500



Ex
ist
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g 

20
23

Segment # Description

AM Peak PM Peak

LOS

Follower 
Density 

(followers/mi/ln
)

d/c LOS

Follower 
Density 

(followers/mi/ln
)

d/c

1 KY 80 - Douthitt D 8.6 0.46 C 6.1 0.37

2 Douthitt - KY 464 D 9.1 0.46 D 8.4 0.44

3 KY 464 - KY 58 D 8.5 0.44 D 8.4 0.44

4 KY 58 - US 45 D 9.5 0.49 C 6.7 0.39

Fu
tu

re
 2

04
8

Segment # Description

AM Peak PM Peak

LOS

Follower 
Density 

(followers/mi/ln
)

d/c LOS

Follower 
Density 

(followers/mi/ln
)

d/c

1 KY 80 - Douthitt E 12 0.58 D 8.7 0.46

2 Douthitt - KY 464 E 12.7 0.58 D 11.3 0.54

3 KY 464 - KY 58 E 12.1 0.57 E 12.5 0.58

4 KY 58 - US 45 D 11.1 0.54 D 11.5 0.56

LOS Follower Density 
(followers / mi / ln)

A ≤ 2.0

B > 2.0 – 4.0

C > 4.0 – 8.0

D > 8.0 – 12.0

E > 12.0

F Demand > Capacity

Traffic – Segments



Traffic – Intersections 2023

Intersectio
n # Intersection Name Control

AM Peak Hour PM Peak Hour

LOS Delay 
(s/veh)

LOS Delay 
(s/veh)EB WB NB SB Intersection EB WB NB SB Intersection

1 KY 121 at KY 80 / 
KY 97 Signal B B D C C 22.8 B B D C C 22.1

2 KY 121 at Charles 
Drive TWSC C - A A - 21.6 C - A A - 18.7

3 KY 121 at Douthitt 
Street TWSC E - A A - 36.3 E C A A - 40.3

4 KY 121 at KY 464 TWSC D C A A - 30.1 D C A A - 31.2

5 KY 121 at KY 58 Signal C D B B B 18.6 C C B B B 19.6

6 KY 121 at E 
Housman Street TWSC - B A A - 11.4 - C A A - 18.7

7 KY 121 at Andrea 
Drive TWSC

8 KY 121 at US 45 Signal B B D D C 29.1 B B D D C 33.2



Traffic – Intersections 2048 No Build

Intersecti
on # Intersection Name Control

AM Peak Hour PM Peak Hour

LOS Delay 
(s/veh)

LOS Delay 
(s/veh)EB WB NB SB Intersection EB WB NB SB Intersection

1 KY 121 at KY 80 / 
KY 97 Signal B B D C C 22.2 B B D C C 21.7

2 KY 121 at Charles 
Drive TWSC E - A A - 42.1 F - A A - 40.3

3 KY 121 at Douthitt 
Street TWSC F - A A 103.3 F C A A - 164.3

4 KY 121 at KY 464 TWSC F D A A - 99.7 F E A A - 161

5 KY 121 at KY 58 Signal D D C B C 24.7 D C C C C 25

6 KY 121 at E 
Housman Street TWSC - B A A - 11.8 - D A A - 32.6

7 KY 121 at Andrea 
Drive TWSC

8 KY 121 at US 45 Signal B C D D C 35 C C D C C 32.8



Traffic – Intersections 2048 
Roundabouts

Intersectio
n # Intersection Name Control

AM Peak Hour PM Peak Hour

LOS Delay 
(s/veh)

LOS Delay 
(s/veh)EB WB NB SB Intersection EB WB NB SB Intersection

2 KY 121 at Charles 
Drive

1x 
Roundabout A - B A B 11.3 A - A A A 8.3

3 KY 121 at Douthitt 
Street

1x 
Roundabout A - C A C 16.1 A A A B B 10.9

4 KY 121 at KY 464 1x 
Roundabout A A C B B 12.6 A A A C B 12.6

5 KY 121 at KY 58 1x 
Roundabout A C C B C 16.9 B A B C C 15.8

6 KY 121 at E 
Housman Street

1x 
Roundabout - A A B B 10.1 - A A A A 7.3



Traffic – Intersections 2048 RCUTs

• HCM methods cover 2-lane RCUTs
• Synchro Microsimulation required 

for 1-lane
• CAP-X results show low delay. 

Verified with Synchro of one 
intersection



Conclusions

Non-intersection capacity is not an issue

Utilize Roundabouts or RCUTs at intersections to reduce 
conflict points, angle of collision, and speeds

Separate travel directions to prevent crashes involving 
transfer of high kinetic energy

Introduce speed management techniques north of KY 58 
through sweeping curve, emphasis on SB movement

Increase driver awareness of intersections due to high-speed 
rural context



Concept Evaluation

• 2+1 Highway
• Multilane Highway
• Complete Streets
• Roundabouts
• Restricted Crossing U-Turns



Recommended Alternative

1 RCUT

4 Roundabouts

45 MPH Design 
Speed

Flush Centerline 
Buffer 

Curb and Gutter
 

RIRO Entrances



Alignment with Safe System Approach



Safety Culture

• … the implementation of 
the Safe System Approach 
is not possible without a 
safety culture aligned with 
the goals of a Safe System 
(Ward and Otto 2019). 



So, What Now?

• Every project should consider safety!
• Are you following where data leads?
• Are you willing to challenge the norm?
• Are you willing to take risks to develop 

a better project?



Safe System Approach at Early Alignments 10:00am

For PDHs:
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