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LEFT-TURN PHASE SELECTION ENGINEERING ASSESSMENT WORKBOOK

Intersection Information
	*Intersection:  Click here to enter text.

	*Operations Region:  Choose a Region
	*Locality:  Click here to enter a locality

	*Intersection Node:      
	*Reference #:      

	*Prepared by:      
	*Date:  Click here to enter a date.

	*Reviewed by:      
	*Date:  Click here to enter a date.

	*Assessment Origin:	☐ New Signal 		☐Rebuild – Modification
☐Operations – Timing Study 		☐Other:     



Intersection Characteristics & Left-Turn Phasing Mode(s)
	
	*Speed Limit
	*# of Exclusive LT Lanes
	*# of Shared LT Lanes
	*Existing LT Phasing:
	****Proposed LT Phasing:

	NB Approach
	N/A	
0	0
	Choose an item.	Choose an item.
	SB Approach
	N/A	0
	0
	Choose an item.	Choose an item.
	EB Approach
	N/A	0
	0
	Choose an item.	Choose an item.
	WB Approach
	N/A	0
	0
	Choose an item.	Choose an item.
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Additional information (if necessary):     


***Intersection Engineering Assessment
Click here to enter text.


APPROACH WORKSHEETS
	**1
	NB Approach Evaluation
	


	**2
	SB Approach Evaluation
	


	**3
	EB Approach Evaluation
	


	**4
	WB Approach Evaluation
	




WORKBOOK INSTRUCTIONS 
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NB Worksheet.docx
WORKSHEET 1 -  NB Approach Evaluation



		Place “X” for Factors Considered

		When making Left-Turn phasing decisions, the engineer should document their consideration of the factors in boxes 1-7 that most influence left-turn phase selection.  Additional factors may be considered and documentation of those factors can be included in box 8.  It is not necessary to consider all items if one (or more) items clearly support a specific Left-Turn phasing decision.  Refer to VDOT’s “Guidance for Determination and Documentation of Left-Turn Phasing” when completing this worksheet.



		☐		1) Turn Lanes & Intersection Geometry

a. Number of Left turn Lanes:   Exclusive – XX         Shared - XX

b. Concurrent opposing Left-Turn movements possible within intersection?  Choose an item.  

c. Intersection geometry commentary:  Click here to enter text.



		☐		2) Sight Distance

a. Measured sight distance at stop line:  Click here to enter text. 

b. Sight distance speed evaluated:  Click here to enter text.

c. AASHTO sight distance requirement:  Click here to enter text.

d. AASHTO sight distance met at stop line?  Choose an item.

e. Sight distance commentary:   Click here to enter text. 



		☐		3) Correctable Left-Turn Crashes

a. Total approach Left-Turn crashes or crash rate(s):  Click here to enter text.

b. Time period evaluated and source of information:   Click here to enter text. 

c. Left turn crash commentary:   Click here to enter text. 



		☐		4) Crossing Distance & Opposing Lanes

a. Number of lanes to be crossed:   Through -  XX       Right-Turn - XX

b. Measured crossing width:   Click here to enter text. 

c. Crossing distance commentary:  Click here to enter text.



		☐		5) Critical Crossing Gaps  

a. Cross product:   Max. -  XXXXXX      Min. -  XXXXXX     Peak hour(s) -  XXXXXX

Traffic volume source:   Click here to enter text.

b. Optional gap study results: Click here to enter text.

c. Critical crossing gap commentary: Click here to enter text.



		☐		6) Friction of Receiving Facility

a. Number of receiving lanes:   XX     Receiving lane width(s):   XX

b. Other features of receiving lanes:  Click here to enter text.

c. Receiving facility commentary:  Click here to enter text.



		☐		7) Display Consistency, Other Modes, and Network Considerations

a. Signal display and operational consistency:   Click here to enter text.

b. Pedestrian, bicycle and/or other mode considerations:   Click here to enter text.

c. Operational impacts of phasing modes:   Click here to enter text.

d. Additional commentary:   Click here to enter text.



		☐		8) Other Factors

Click here to enter text.







NB Approach Engineering Assessment

Click here to enter text.
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WORKSHEET 2 -  SB Approach Evaluation



		Place “X” for Factors Considered

		When making left-turn phasing decisions, the engineer should document their consideration of the factors in boxes 1-7 that most influence left-turn phase selection.  Additional factors may be considered and documentation of those factors can be included in box 8.  It is not necessary to consider all items if one (or more) items clearly support a specific left-turn phasing decision.  Refer to VDOT’s “Guidance for Determination and Documentation of Left-Turn Phasing” when completing this worksheet.



		☐		1) Turn Lanes & Intersection Geometry

a. Number of Left-Turn Lanes:   Exclusive - XX         Shared - XX

b. Concurrent opposing left-turn movements possible within intersection?  Choose an item.  

c. Intersection geometry commentary:  Click here to enter text.



		☐		2) Sight Distance

a. Measured sight distance at stop line:  Click here to enter text. 

b. Sight distance speed evaluated:  Click here to enter text.

c. AASHTO sight distance requirement:  Click here to enter text.

d. AASHTO sight distance met at stop line?  Choose an item.

e. Sight distance commentary:   Click here to enter text. 



		☐		3) Correctable Left-Turn Crashes

a. Total approach left-turn crashes or crash rate(s):  Click here to enter text.

b. Time period evaluated and source of information:   Click here to enter text. 

c. Left turn crash commentary:   Click here to enter text. 



		☐		4) Crossing Distance & Opposing Lanes

a. Number of lanes to be crossed:   Through -  XX       Right-Turn - XX

b. Measured crossing width:   Click here to enter text. 

c. Crossing distance commentary:  Click here to enter text.



		☐		5) Critical Crossing Gaps  

a. Cross product:   Max. -  XXXXXX      Min. -  XXXXXX     Peak hour(s) -  XXXXXX

Traffic volume source:   Click here to enter text.

b. Optional gap study results: Click here to enter text.

c. Critical crossing gap commentary: Click here to enter text.



		☐		6) Friction of Receiving Facility

a. Number of receiving lanes:   XX     Receiving lane width(s):   XX

b. Other features of receiving lanes:  Click here to enter text.

c. Receiving facility commentary:  Click here to enter text.



		☐		7) Display Consistency, Other Modes, and Network Considerations

a. Signal display and operational consistency:   Click here to enter text.

b. Pedestrian, bicycle and/or other mode considerations:   Click here to enter text.

c. Operational impacts of phasing modes:   Click here to enter text.

d. Additional commentary:   Click here to enter text.



		☐		8) Other Factors

Click here to enter text.







SB Approach Engineering Assessment

Click here to enter text.
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[bookmark: _GoBack]WORKSHEET 3 - EB Approach



		Place “X” for Factors Considered

		When making left-turn phasing decisions, the engineer should document their consideration of the factors in boxes 1-7 that most influence left-turn phase selection.  Additional factors may be considered and documentation of those factors can be included in box 8.  It is not necessary to consider all items if one (or more) items clearly support a specific left-turn phasing decision.  Refer to VDOT’s “Guidance for Determination and Documentation of Left-Turn Phasing” when completing this worksheet.



		☐		1) Turn Lanes & Intersection Geometry

a. Number of Left turn Lanes:   Exclusive - XX         Shared - XX

b. Concurrent opposing left-turn movements possible within intersection?  Choose an item.  

c. Intersection geometry commentary:  Click here to enter text.



		☐		2) Sight Distance

a. Measured sight distance at stop line:  Click here to enter text. 

b. Sight distance speed evaluated:  Click here to enter text.

c. AASHTO sight distance requirement:  Click here to enter text.

d. AASHTO sight distance met at stop line?  Choose an item.

e. Sight distance commentary:   Click here to enter text. 



		☐		3) Correctable Left-Turn Crashes

a. Total approach left-turn crashes or crash rate(s):  Click here to enter text.

b. Time period evaluated and source of information:   Click here to enter text. 

c. Left turn crash commentary:   Click here to enter text. 



		☐		4) Crossing Distance & Opposing Lanes

a. Number of lanes to be crossed:   Through -  XX       Right-Turn - XX

b. Measured crossing width:   Click here to enter text. 

c. Crossing distance commentary:  Click here to enter text.



		☐		5) Critical Crossing Gaps  

a. Cross product:   Max. -  XXXXXX      Min. -  XXXXXX     Peak hour(s) -  XXXXXX

Traffic volume source:   Click here to enter text.

b. Optional gap study results: Click here to enter text.

c. Critical crossing gap commentary: Click here to enter text.



		☐		6) Friction of Receiving Facility

a. Number of receiving lanes:   XX     Receiving lane width(s):   XX

b. Other features of receiving lanes:  Click here to enter text.

c. Receiving facility commentary:  Click here to enter text.



		☐		7) Display Consistency, Other Modes, and Network Considerations

a. Signal display and operational consistency:   Click here to enter text.

b. Pedestrian, bicycle and/or other mode considerations:   Click here to enter text.

c. Operational impacts of phasing modes:   Click here to enter text.

d. Additional commentary:   Click here to enter text.



		☐		8) Other Factors

Click here to enter text.







EB Approach Engineering Assessment

Click here to enter text.
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[bookmark: _GoBack]WORKSHEET 4 - WB Approach



		Place “X” for Factors Considered

		When making left-turn phasing decisions, the engineer should document their consideration of the factors in boxes 1-7 that most influence left-turn phase selection.  Additional factors may be considered and documentation of those factors can be included in box 8.  It is not necessary to consider all items if one (or more) items clearly support a specific left-turn phasing decision.  Refer to VDOT’s “Guidance for Determination and Documentation of Left-Turn Phasing” when completing this worksheet.



		☐		1) Turn Lanes & Intersection Geometry

a. Number of Left turn Lanes:   Exclusive - XX         Shared - XX

b. Concurrent opposing left-turn movements possible within intersection?  Choose an item.  

c. Intersection geometry commentary:  Click here to enter text.



		☐		2) Sight Distance

a. Measured sight distance at stop line:  Click here to enter text. 

b. Sight distance speed evaluated:  Click here to enter text.

c. AASHTO sight distance requirement:  Click here to enter text.

d. AASHTO sight distance met at stop line?  Choose an item.

e. Sight distance commentary:   Click here to enter text. 



		☐		3) Correctable Left-Turn Crashes

a. Total approach left-turn crashes or crash rate(s):  Click here to enter text.

b. Time period evaluated and source of information:   Click here to enter text. 

c. Left turn crash commentary:   Click here to enter text. 



		☐		4) Crossing Distance & Opposing Lanes

a. Number of lanes to be crossed:   Through -  XX       Right-Turn - XX

b. Measured crossing width:   Click here to enter text. 

c. Crossing distance commentary:  Click here to enter text.



		☐		5) Critical Crossing Gaps  

a. Cross product:   Max. -  XXXXXX      Min. -  XXXXXX     Peak hour(s) -  XXXXXX

Traffic volume source:   Click here to enter text.

b. Optional gap study results: Click here to enter text.

c. Critical crossing gap commentary: Click here to enter text.



		☐		6) Friction of Receiving Facility

a. Number of receiving lanes:   XX     Receiving lane width(s):   XX

b. Other features of receiving lanes:  Click here to enter text.

c. Receiving facility commentary:  Click here to enter text.



		☐		7) Display Consistency, Other Modes, and Network Considerations

a. Signal display and operational consistency:   Click here to enter text.

b. Pedestrian, bicycle and/or other mode considerations:   Click here to enter text.

c. Operational impacts of phasing modes:   Click here to enter text.

d. Additional commentary:   Click here to enter text.



		☐		8) Other Factors

Click here to enter text.







WB Approach Engineering Assessment

Click here to enter text.
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LEFT TURN PHASE SELECTION ENGINEERING ASSESMENT WORKBOOK



INSTRUCTIONS



This Workbook has been designed to be used complementary with VDOT’s “Guidance for Determination and Documentation of Left-Turn Phasing Mode” document.   

In completing this workbook, it may be necessary to modify the contents or layout to add/remove approaches and other items as appropriate for intersection being assessed.  The workbook is deliberately not locked to provide maximum flexibility for users.

The asterisk noted below are included in the workbook as hidden text (search in Word’s Help search for information on how to view hidden text).  The original workbook is optimized to not print the hidden text.



Step 1:  Complete the applicable information highlighted with a single asterisk.

Note, on page 1 the lines Intersection Node and Reference # are optional fields, supplied for use when a VDOT Region has unique intersection id or other similar asset reference numbers for intersections.

Step 2:  Complete Approach Worksheets 1-4 indicated by a double asterisk, as applicable.

	See more detailed instructions on completing these worksheets below.

Step 3:  Complete the Intersection Engineering Assessment indicated by three asterisks.

This space is to be used to provide a narrative and/or commentary of the engineer’s assessment of the final left-turn phasing modes that are proposed for the intersection.  In many instances, the recommendations from the assessments of each approach will be used, however this space is provided should considerations from the intersection perspective (as opposed to the approach perspective) influence and supersede earlier phasing recommendations.  If no change is recommended from the phasing choice made at the approach level, insert a statement such as “Phasing selections from the approach evaluations is recommended for implementation at this intersection” or similar text to explain the engineer’s rationale for final phase selection.

Step 4:  Complete the Proposed LT Phasing column on page 1 indicated by a four asterisks.

Step 5:  Create PDF file and Sign & Seal Engineering Assessment Workbook.






Detailed Worksheet Instructions

1) Turn Lanes & Intersection Geometry

a. Indicate the number of exclusive and/or left-turn lanes.  Note, generally lanes from which both left-turns and U-turns are made are typically considered exclusive lanes.

b. Indicate whether the left-turn movement on the subject approach can turn concurrent with other movements that would operate on the same phase, specifically the opposing left.

c. Use this space to provide additional information on the number of turn lanes or intersection geometry that influences left-turn phasing evaluation

2) Sight Distance

a. Indicate the measured sight distance from the stop line.  Optionally, detail how sight distance was measured (in field, electronic CADD, etc.).

b. Indicate the speed used to evaluate sight distance.  Optionally, identify how this speed was obtained

c. Identify the AASHTO sight distance per Condition F of Green Book.  Optionally, show the formula calculation to clarify how the sight distance requirement was determined

d. Indicate whether the AASHTO sight distance is available from the stop line.

e. Use this space to provide commentary related to sight distance in this area, including any proposed mitigation or other considerations evaluated.  i.e. sight distance for left-turn initiated from an alternate location is evaluated and is more appropriate than sight distance at stop bar, obstructions that can/should/will be removed, etc.

3) Correctable Left-Turn Crashes

Note, that for new intersections or fully reconstructed intersections, this section may not be applicable.  Refer to VDOT Guidance more details.

a. Identify the number left-turn crashes (or crash rate if applicable and evaluated) on the subject approach.  Optionally, identify how many of these crashes are correctable by left-turn protected.

b. Identify the analysis period considered (e.g. 3 years data, 5 years, etc.) and the source of crash data (i.e. HTRIS, RNS, etc.).

c. Use this space to include additional commentary related to left-turn crashes.

4) Crossing Distance & Opposing Lanes

a. Indicate the number of opposing through and/or right turn lanes crossed by the left-turning vehicle.

b. Identify the crossing distance the left-turning vehicle.

c. Use this space to include additional commentary related to the crossing distance such as the presence of crosswalks and wide medians included in the measured crossing width.

5) Critical Crossing Gaps  

Note, a gap analysis measures the availability of gaps of a sufficient size (time) for left-turning vehicles to clear the intersection with a prescribed level of comfort.  Volume cross-product can serve as a proxy for a formal gap analysis.  Spaces are provided for both Cross Product and Gap Study results, but it is not necessary or expected to perform both studies. 

a. Identify the maximum, minimum, and peak hour cross-products within the studied time periods as well as the source of the volume data used to determine cross product.

b. Indicate gap study results.

c. Use this space to include additional commentary related to cross products and/or gap study findings.

6) Friction of Receiving Facility

a. Identify the number of receiving lanes to accept the left-turn from the study approach and the receiving lane width(s).

b. Describe the condition, geometric features, curb apron, and any other features of the receiving lanes that may influence left-turn flow into the receiving roadway.

c. Use this space to include additional commentary related to the receiving facility that may influence the left-turn phasing selection

7) Display Consistency, Other Modes, and Network Considerations 

a. Use this space to describe how signal displays in the vicinity of this location are used to indicate a permissive movement.  If appropriate, identify the preferred signal display (i.e. flashing yellow arrow, green ball, flashing red arrow) that should be used on this approach if permissive movements are recommended for use.

b. Use this space to include discussion when alternate travel modes such as pedestrians and/or bicycles require specific consideration in the selection of left-turn phasing modes.

c. Use this space to discuss the impact(s) of different left-turn phasing modes on signal MOEs such as LOS, queue lengths, queue spillback, phase failures, network operations, etc.  This operational assessment may be considered at both the approach and/or intersection levels.

d. Use this space to include additional commentary related to permissive signal display consistency, other modes, and network considerations that may influence the left-turn phasing selection.

8) Other Factors

a. Use this space to describe other factors and roadway features may contribute to the engineering assessment of this approach that may not be included above.

Engineering Assessment

A strict analysis of the intersection based solely on the above factors should not typically result in the final selected phasing unless one factor clearly supports a specific phasing choice.  The engineer should consider the interaction of these factors before making final decisions.  This space is to be used to provide a narrative and/or commentary of the engineer’s assessment of the left-turn phasing mode that best suits this approach.
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