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❶ Objective & Background
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Identification of Left Turn Protected Only Time Of Day
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• Enhanced Driver Comprehension

• Higher Visibility (Signal Head per Lane)

• Yellow Trap Avoidance (lead-lag LT)

• Protected Only by Time Of Day (TOD)

• Protected Only by Cycle (FYA Omit) 

Left turn Protected Only by TOD (4 Section FYA Head)



Left turn Protected Only by TOD (3 Section FYA Head)
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MUTCD 11th Edition (2023)

• MUTCD Interim Approval (IA-17, 2014)

• Request for Interim Approval

• Included in the new 11th MUTCD

• Easy to allow permissive LT TOD 

• Vertical Signal Clearance (17’) 
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Driver Expectation
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No PermissivePermissive 

Every Cycle 

❶ ❷ ❺❹❸
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❷ Left Turn Phasing Determinants
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Left Turn Protected Only Application (TEM 3.2.2)
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• Two or more Left-Turn-Only Lanes

• Geometric conditions with Deficient Sight Distance 

• Lead approach at Lead/Lag intersection

• Offset Left Turn Lanes without cone of vision

• Opposing Traffic Speed of 50 mph or higher

• Three or more Lanes of Opposing Thru Traffic

• Seven or more LT Angle crashes (12-month period)

• Geometric conditions with Restricted Sight Distance 

Apply Protected Only Mode with following condition

Consider Protected Only Mode with following condition
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Guidelines for Left Turn Phase Selection (TTI, FHWA)
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Crashes

Sight Distance

# of LT Lanes

# of Opposing Thru Lanes

Cross Product

LT Volume
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Left Turn Protected Only Considerations (VDOT, 2015)

❶ Traffic Volume

• Left Turn Volume >= 240 ~ 300 during peak hr

• Cross Product (Left Turn Volume X Opposing Thru Volume)

       >= 50,000 during peak hr (1 Opposing Thru Lanes)

       >= 100,000 during peak hr (2 or more Opposing Thru Lanes)

• High Pedestrian Volume

< Minnesota >
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❷ Left Turn Crashes

• Left Turn Crashes in 12 month >= 3 ~ 6

< Arizona >

< Texas >
✓ >= 5 in any 12 months in 3 years

✓ >= 4 in any 12 months

✓ >= 6 in any 2 Consecutive years

✓ >= 8 in 3 Consecutive years

Left Turn Protected Only Considerations (VDOT, 2015)
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Left Turn Protected Only Considerations (VDOT, 2015)

❸ Number of Left Turn Lanes

• 2 or more Lanes

❹ Opposing Speed Limit

• 50 mph or Higher

❺ Number of Opposing Thru Lanes

• 3 or more Lanes

< Georgia >

< Washington >

✓ Peak Hour LT Volume exceeds Storage and Opposing Speed Limit of 50 or Higher 

✓ Peak Hour LT Volume exceeds Storage and 3 or more Opposing Thru Lanes
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❻ Sight Distance

• Limited Sight Distance due to Geometry 

• Limited Sight Distance due to Opposing Left Turning Vehicles

< Texas >

< FHWA_Traffic Signal Timing Manual >

✓ Sight Distance < 250 ft

       (Opposing Speed < 35 mph)

✓ Sight Distance < 400 ft

       (Opposing Speed >= 35 mph)

Left Turn Protected Only Considerations (VDOT, 2015)
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Left Turn Protected Only Considerations (VDOT, 2015)

❼ Intersection Geometry

• Unusual Geometry

• Existing Geometry creates a conflicting Left Turn Path

❽ Existing Sequence

• Left Turn Lead Lag Sequence

      (Not needed with Flashing Yellow Arrow)

❾ Left Turn Delay

• 2.0 or more vehicle hours

• Average 35 seconds per vehicle

❿ Left Turn Conflicts

⓫ Traffic Gap for Left Turn
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❸ Left Turn Protected Only TOD    
     Selection Method Examples
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Left Turn Protected Only TOD Selection (PennDOT)
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Left Turn Protected Only TOD Selection (MNDOT)
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Left Turn Protected Only TOD Selection (MNDOT)
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❹ D2 LT Protected Only TOD
Selection Method
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Left Turn Protected Only TOD Determinants (D2) 

Determinant
Time 

Variant Review Result
LT TOD Guide

 (District 2)

Traffic Volume Critical,  Mostly Available

LT Crashes Critical,  Available

# of LT Lanes Requirement for LT Prot Only 24/7

Opposing Speed Limit Consideration for LT Prot Only 24/7

Sub Condition

For LT Prot Only  24/7           # of Opposing Thru Lane Consideration for LT Prot Only 24/7

Sight Distance Considered by LT Crash

Intersection Geometry Considered by LT Crash

Existing Sequence Requirement for LT Prot Only 24/7

LT Delay Considered by Traffic Volume

LT Conflicts Considered by LT Crashes

LT Gap Considered by Traffic Volume
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Left Turn Protected Only TOD Selection Guide (D2) 

• >= 7 Crashes in a 12-month period, or

• >= 6 Crashes in two 12-month periods

    & >= 50 mph Opposing Thru Speed Limit, or

        >= 3 or more Opposing Thru Lanes

       ( add one Lane if LT offset is negative)

• >= 5 Crashes in three 12-month periods

    & >= 50 mph Opposing Thru Speed Limit, or

        >= 3 or more Opposing Thru Lanes

       ( add one Lane if LT offset is negative)

Consideration for LT Protected Only 24/7 (Crash)
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Left Turn Protected Only TOD Selection Guide (D2) 
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Left Turn Protected Only TOD Selection Guide (D2) 

• LT Volume >= 240

• Product of LT and Opposing Thru Volume 

    >= 50,000 (1 Opposing Thru Lane)

    >= 100,000 (2 or more Opposing Thru Lanes) 

• LT Crashes >= 2 for 5 Yrs

   (including Weekend Crashes)

• One hour before and after the hours justified 

   (by Volume or Crash criteria)

Consideration for LT Protected Only TOD (for each Hour)

(Volume, Crash, Weekday)

* Count 2 Crashes for 1 Fatal or Serious Injury Crash
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Left Turn Protected Only TOD Selection Guide (D2) 

Identification of Left Turn Protected Only Time Of Day



24

Left Turn Protected Only TOD Selection Guide (D2) 

• LT Volume >= 240

• Product of LT and Opposing Thru Volume 

    >= 50,000 (1 Opposing Thru Lane)

    >= 100,000 (2 or more Opposing Thru Lanes) 

• LT Crashes >= 2 for 10 Yrs

   (Only Weekend Crashes)

• One hour before and after the hours justified 

   (by Volume or Crash criteria)

Consideration for LT Protected Only TOD (for each Hour)

(Volume, Crash, Weekend)

* Count 2 Crashes for 1 Fatal or Serious Injury Crash
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Left Turn Protected Only TOD Selection Guide (D2) 
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Left Turn Protected Only TOD Consideration (D2) 
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US 1 & Old St. 

Augustine Rd, 

Duval County
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Left Turn Protected Only TOD Consideration (D2) 

Identification of Left Turn Protected Only Time Of Day

US 1 & Old St. 

Augustine Rd, 

Duval County

Weekday
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Left Turn Crash History

US 17 & N 9th St, 

Putnam County

Identification of Left Turn Protected Only Time Of Day

2016 2017 2018 2019 2020

WB WB WB WB WB Total Fatal Injury
WB Left 

Turn

Cross 

Product

12-1 1 1 0 1                46              

1-2 0                10              

2-3 1                21              

3-4 0                8                

4-5 9                130           

5-6 1 1 0 19              3,756        

6-7 1 1 0 49              20,178     

7-8 40              31,760     

8-9 61              46,482     

9-10 1 1 0 42              26,000     

10-11 46              31,183     

11-12 77              66,220     

12-1 1 1 0 68              66,844     

1-2 55              53,185     

2-3 1 1 0 57              58,169     

3-4 1 1 0 69              83,425     

4-5 1 1 0 70              90,090     

5-6 1 1 2 73              89,279     

6-7 45              40,770     

7-8 1 1 1 34              17,795     

8-9 29              12,339     

9-10 1 1 1 18              6,347        

10-11 9                1,934        

11-12 1 1 0 7                167           

Total 2 1 7 2 12 4

Sum Volumes

Hour
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Overnight Left Turn Operation - 01 

Identification of Left Turn Protected Only Time Of Day

US 17 & Wabash Ave, 

Duval County
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Overnight Left Turn Operation - 02 

Identification of Left Turn Protected Only Time Of Day

SR 121 & SW 20th Ave, 

Alachua County

NB NB NB NB NB NB Fatal Injury
NB Left 

Turn

Cross 

Product

12-1 4               400                 

1-2 5               400                 

2-3 4               4                      

3-4 9               9                      

4-5 1 1 1 32            1,280             

5-6 76            6,080             

6-7 1 1 2 3 205          61,705           

7-8 1 1 2 169          152,100         

8-9 1 1 1 3 5 174          169,998         

9-10 1 1 145          136,155         

10-11 1 1 204          351,696         

11-12 1 1 2 1 249          414,336         

12-1 2 1 3 5 205          324,720         

1-2 1 1 1, 1 2, 1 272          394,672         

2-3 1 1 3, 1 1 5, 2 2 258          404,286         

3-4 1 1 1 3 4 376          768,920         

4-5 1, 1 2 3, 1 6, 2 280          516,600         

5-6 238          430,542         

6-7 1 1 2 3 283          480,817         

7-8 1, 1 2 1 4, 1 6 149          188,187         

8-9 1 1, 1 1 1 4, 1 7 137          126,314         

9-10 1 1 3 64            53,888           

10-11 2 2 3 37            25,234           

11-12 1 1 2 25            16,050           

Total 13 14 8 7 5 47 56

Sum Volumes

Hour

2018 2019 2020 2021 2022
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FDOT Traffic engineering Manual (3.10.3) 
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Permissive Left Turn Volume and Percentage

Atlantic Blvd & 

Highland Ave, 

Duval County
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❺ Evaluation of Effectiveness of
   D2 LT Protected Only TOD

Selection Method
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Left Turn Crashes counted in the effectiveness evaluation

(Left Turner at Fault Crashes)

✓ Permissive Left Turn Crashes

✓ Left Turner Red Light Running(RLR) Crashes 

✓ Red Light Running(RLR) Crashes involving Left Turner 

     (who is at fault unknown)

Effectiveness of Protected Left turn TOD (D2)

TEM 3.2.2
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Effectiveness of Protected Left turn TOD (D2) - 01

Identification of Left Turn Protected Only Time Of Day

SB LT
• (8am – 5pm_Weekday, 10am – 3pm_Weekend

US 17 & 

Wabash Ave, 

Duval County

Hours Converted 

From Prot Perm

to Protected Only
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Effectiveness of Protected Left turn TOD (D2) - 01

Identification of Left Turn Protected Only Time Of Day

US 17 & 

Wabash Ave, 

Duval County

Weekday

Weekend

LT Protected Permissive LT Protected Only TOD
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Effectiveness of Protected Left turn TOD (D2) - 02

Identification of Left Turn Protected Only Time Of Day

SB LT
• (7am – 8pm_Weekday, 8am – 7pm_Weekend

SR 13 & Julington 

Creek Rd, Duval 

County

Hours Converted 

From Prot Perm

to Protected Only
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Effectiveness of Protected Left turn TOD (D2) - 02

Identification of Left Turn Protected Only Time Of Day

SR 13 & Julington 

Creek Rd, Duval 

County

Weekday

Weekend

LT Protected Permissive LT Protected Only TOD
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Effectiveness of Protected Left turn TOD (D2) - 03

Identification of Left Turn Protected Only Time Of Day

SB LT
• (7am – 12am_Weekday, 8am – 9pm_Weekend

SR 13 & Loretto 

Rd, Duval 

County

Hours Converted 

From Prot Perm

to Protected Only



40

Effectiveness of Protected Left turn TOD (D2) - 03

Identification of Left Turn Protected Only Time Of Day

SR 13 & Loretto 

Rd, Duval 

County

Weekday

Weekend

LT Protected Permissive LT Protected Only TOD
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Effectiveness of Protected Left turn TOD (D2) - 04

Identification of Left Turn Protected Only Time Of Day

• (NB) 5pm – 9pm_Weekday

• (SB) 3pm – 7pm_Weekday

NW 13th St & NW 

16th Ave, Alachua 

County

Hours Converted 

From Prot Perm

to Protected Only
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Effectiveness of Protected Left turn TOD (D2) - 04

Identification of Left Turn Protected Only Time Of Day

NW 13th St & NW 

16th Ave, Alachua 

County

Weekday (NB)

Weekend (NB)

LT Protected 

Only TOD

LT Protected 

Permissive
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Effectiveness of Protected Left turn TOD (D2) - 04

Identification of Left Turn Protected Only Time Of Day

NW 13th St & NW 

16th Ave, Alachua 

County

Weekday (SB)

Weekend (SB)

LT Protected 

Permissive

LT Protected 

Only TOD
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Effectiveness of Protected Left turn TOD (D2) - 05

Identification of Left Turn Protected Only Time Of Day

SB LT
• (Min DOT) 7am – 6pm_Weekday, 8am – 7pm_Weekend

• (FDOT D2) 7am – 8pm_Weekday, 11am – 9pm_Weekend

SR 13 & Roberts 

Rd, St.Johns 

County

Hours Converted 

From Prot Perm

to Protected Only
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Effectiveness of Protected Left turn TOD (D2) - 05

Identification of Left Turn Protected Only Time Of Day

Weekday

Weekend

SR 13 & Roberts 

Rd, St.Johns 

County
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Effectiveness of Protected Left turn TOD (D2) - 06

Identification of Left Turn Protected Only Time Of Day

Previous

US 1 & Dunn 

Ave, Duval 

County
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Effectiveness of Protected Left turn TOD (D2) - 06

Identification of Left Turn Protected Only Time Of Day

US 1 & Dunn 

Ave, Duval 

County

Sign & Pavement Marking
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Effectiveness of Protected Left turn TOD (D2) - 06

Identification of Left Turn Protected Only Time Of Day

SB LT
• 5am – 9pm_Weekday, 12pm – 9pm_Weekend

US 1 & Dunn 

Ave, Duval 

County

Existing

Hours Converted 

From Prot Perm

to Protected Only
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Effectiveness of Protected Left turn TOD (D2) - 06

Identification of Left Turn Protected Only Time Of Day

US 1 & Dunn 

Ave, Duval 

County

Weekday

Weekend

Sign & Pavement 

Marking

LT Protected 

Only TOD

LT Protected 

Permissive
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Effectiveness of Protected Left turn TOD (D2) - 07

Identification of Left Turn Protected Only Time Of Day

Previous

US 1 & SR 206, 

St.Johns County
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Effectiveness of Protected Left turn TOD (D2) - 07

Identification of Left Turn Protected Only Time Of Day

Left Turn Offset

US 1 & SR 206, 

St.Johns County
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Effectiveness of Protected Left turn TOD (D2) - 07

Identification of Left Turn Protected Only Time Of Day

SB LT
• 6am – 7pm_Weekday, 8am – 6pm_Weekend

US 1 & SR 206, 

St.Johns County

Existing

Hours Converted 

From Prot Perm

to Protected Only
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Effectiveness of Protected Left turn TOD (D2) - 07

Identification of Left Turn Protected Only Time Of Day

US 1 & SR 206, 

St.Johns County

Weekday

Weekend

Left Turn Offset
LT Protected 

Only TOD

LT Protected 

Permissive



❻ Conclusions & Considerations
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Conclusions

Identification of Left Turn Protected Only Time Of Day

1) Use of LT TOD crash history works great on efficiently improving safety.

✓ Total 5 years of crash data is a good representation of weekday LT Crash 

Occurrence TOD trend

✓ More years of crash data is required to identify weekend LT Crash Occurrence TOD 

trend 

• Total 2 or more weekend crashes for 10 years can be used for crash justification

2) More focus on High severity crash TOD should be offered.

✓ Count each Fatal or serious Injury Crash as 2 Crashes  

3) Driver education on Protected LT only TOD operation is necessary.   

✓ Protected LT Only by TOD, by Cycle, FYA Delay

✓ 3 section FYA signal
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Considerations

Identification of Left Turn Protected Only Time Of Day

1) Protected LT TOD safety improvement should be made proactively

✓ High Permissive LT Crash locations during off peak hours

✓ High fatal or Serious Injury Permissive LT Crash locations during off peak hours

✓ High Permissive LT Crash locations involving Motorcyclist 

2) Protected LT Only (24/7 or TOD) is recommended in following conditions

✓ High U Turn movement locations

✓ High Truck Traffic Turning locations

✓ Signalized intersection with high speed limits (55, 60mph)

3) Three section FYA signal is suitable for night-time only FYA operation

✓ Three section arrow Signal Head meets driver expectations

     at locations with Left Turn protected only for all daytime.
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Considerations

Identification of Left Turn Protected Only Time Of Day

4) It is recommended to develop a Permissive Left Turn Crash identifier 

(at signalized Left Turn Locations) in Signal Four.



11 Permissive Left Turn Crashes (2 Years)

SR 16 & Kenton 

Morris Rd, 

St.Johns County

Protected Left Turn Only Systematic Improvement
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Protected Left Turn Only on Specific Night Hours

Identification of Left Turn Protected Only Time Of Day

• (WB LT) 6pm – 12am_Weekday & Weekend

• (EB LT) 7pm – 10pm_Weekday & Weekend

US 441 & I 75 

NB, Alachua 

County



Identification of Left Turn Protected Only Time Of Day

2016 2017 2018 2019 2020

WB WB WB WB WB Total Fatal Injury
WB Left 

Turn

Cross 

Product

12-1 2                36              

1-2 1                16              

2-3 2                19              

3-4 1                18              

4-5 2                5                

5-6 9                1,311        

6-7 1 1 0 27              14,207     

7-8 46              47,656     

8-9 1 1 1 63              52,416     

9-10 43              24,059     

10-11 40              18,697     

11-12 61              33,049     

12-1 1 1 2 70              45,255     

1-2 56              32,833     

2-3 1 1 3 47              32,101     

3-4 56              41,608     

4-5 51              38,301     

5-6 45              37,440     

6-7 40              18,754     

7-8 1 1 1,1 1,2 20              6,369        

8-9 1 2 3 2 19              4,962        

9-10 1 1 1,1 2,0 12              2,630        

10-11 1 1 0 8                1,271        

11-12 1 1 0 5                88              

Total 2 2 4 2 3 13 13

Sum Volumes

Hour
WB LT

US 441 & I 75 

NB, Alachua 

County

Protected Left Turn Only on Specific Night Hours
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2016 2017 2018 2019 2020

EB EB EB EB EB Total Fatal Injury
EB Left 

Turn

Cross 

Product

12-1 6                158           

1-2 2                46              

2-3 0                1                

3-4 0                1                

4-5 2                19              

5-6 12              1,929        

6-7 20              6,564        

7-8 33              19,998     

8-9 57              33,687     

9-10 68              34,310     

10-11 64              34,751     

11-12 53              35,676     

12-1 88              68,552     

1-2 1 1 0 68              50,956     

2-3 44              37,312     

3-4 78              79,404     

4-5 73              75,190     

5-6 57              66,462     

6-7 1 1 0 46              28,906     

7-8 1 1 6 45              19,187     

8-9 1 1 1 2 2,5 35              11,984     

9-10 1 1 4 23              6,411        

10-11 17              2,954        

11-12 1 1 3 20              351           

Total 3 2 3 0 8 0 20

Sum Volumes

Hour
EB LT

US 441 & I 75 

NB, Alachua 

County

Protected Left Turn Only on Specific Night Hours
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Protected LT Only TOD for Motorcycle Crashes

✓ Motorcycle

✓ LT Crashes

✓ Since 2019

✓ Duval
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SR 134 & Ricker 

Rd, Duval 

County

Protected LT Only TOD for Motorcycle Crashes
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SR 134 & Ricker 

Rd, Duval 

County

✓ 6:25AM, 2020

✓ Serious Injury

✓ 10:55PM, 2021

✓ Serious Injury

✓ 9:30PM, 2020

✓ Fatality

Protected LT Only TOD for Motorcycle Crashes
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Collins Rd & 

Westport Rd, 

Duval County

Protected LT Only TOD for Motorcycle Crashes
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✓ 8:20PM, 2023

✓ Fatality

✓ 7:04PM, 2023

✓ Fatality
Collins Rd & 

Westport Rd, 

Duval County

Protected LT Only TOD for Motorcycle Crashes



Safety Message
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Wait to make a left turn until the oncoming Right 

Turning Vehicle clears the intersection!!



Contact Us

Cody Ko, PhD, PE

cody.ko@dot.state.fl.us
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