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The Highway Capacity Manual (HCM) is an essential resource in traffic engineering,
providing standardized methodologies to evaluate the capacity and quality of traffic flow on
various roadway facilities. Among its many facets, signal timing and phasing are critical
components that influence safety, efficiency, and overall traffic performance. One common
aspect of signal phasing is the protected left-turn phase, where left-turn movements are
given exclusive right-of-way, reducing conflicts with opposing traffic and pedestrians.

However, a common misconception exists regarding the criteria used to establish protected
left-turn phases. Specifically, the criteria for implementing a protected left-turn phase are
not solely based on the volume or characteristics of the left-turn movement itself. Instead,
they depend on a comprehensive analysis of several factors that consider overall
intersection safety and operational efficiency.

This article delves into the criteria outlined in the Highway Capacity Manual for protected
left-turn phases, emphasizing the key considerations and clarifying that a left-turn alone
does not automatically justify a protected phase. Understanding these criteria is
fundamental for transportation planners, traffic engineers, and urban planners aiming to
optimize traffic signal operations while ensuring safety.

Understanding Protected Left-turn Phases

What Is a Protected Left-turn Phase?

A protected left-turn phase is a dedicated signal interval during which vehicles intending to
turn left are given exclusive right-of-way, often indicated by a green arrow. This phase
allows left-turning vehicles to proceed without conflicting with oncoming traffic or
pedestrians, significantly reducing the potential for accidents such as T-bone or head-on
collisions.

Benefits of Protected Left-turn Phases

- Enhanced Safety: Minimizes conflict points between left-turning vehicles and opposing
traffic or pedestrians.

- Improved Traffic Flow: Reduces delays caused by conflicting movements, especially at
busy intersections.



- Reduced Vehicle Stops: Leads to smoother traffic operations and decreased vehicle
emissions.

Despite these benefits, implementing protected left-turn phases involves careful
consideration of multiple criteria to justify their necessity.

Criteria for Implementing Protected Left-turn
Phases in the Highway Capacity Manual

Key Factors Considered

The Highway Capacity Manual (HCM) emphasizes a holistic approach when determining
whether a protected left-turn phase is warranted, focusing on factors such as:

. Traffic Volume and Demand

. Conflict Points and Safety Risks

. Traffic Composition and Pedestrian Activity
. Operational Efficiency and Delay

. Accident History and Safety Data

. Intersection Geometry and Visibility

. Average Vehicle and Pedestrian Delay
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It is crucial to note that these factors are evaluated collectively, and no single metric, such
as the volume of the left-turn movement alone, dictates the decision.

Misconceptions About Left-turn Criteria

A prevailing misconception is that any significant left-turn volume automatically justifies a
protected phase. The HCM clarifies that this is not the case, and the decision must be based
on a comprehensive analysis of safety and operational considerations.

The Criteria for Protected Left-turn Phases Are
NOT Based On: A Left-turn

Primary Clarification

The implementation of a protected left-turn phase is not solely based on the volume or
presence of a left-turn movement, such as a certain vehicle count or percentage of total
traffic flow. Instead, the criteria involve evaluating multiple aspects:



- The safety implications of conflicting movements.

- The potential for conflicts involving pedestrians and other vehicles.

- The effectiveness of existing signal timing in managing traffic.

- The historical safety data indicating accident patterns related to left-turn conflicts.

Factors That Do Not Solely Influence Protected Phase
Decisions

The following are not sufficient criteria on their own to justify a protected left-turn phase:

- High Left-turn Volume Alone: A large volume of left-turning vehicles does not
automatically warrant a protected phase unless safety or delay issues are evident.

- Presence of a Left-turn Lane: Having a dedicated left-turn lane does not automatically
trigger a protected phase; traffic conditions must also justify it.

- Peak Hour Left-turn Counts: Elevated counts during peak hours are relevant but must be
evaluated alongside safety concerns and operational impacts.

- Type of Intersection (e.g., T-intersection): The geometry alone does not determine phase
type; the conflict potential and safety considerations are critical.

Specific Criteria Outlined in the HCM

The HCM suggests that protected left-turn phases are justified when one or more of the
following conditions are met:

- The conflict points between opposing traffic and left-turning vehicles are significant
enough to pose safety risks.

- The average delay for left-turning vehicles exceeds a certain threshold, indicating
operational inefficiency.

- There is a history of accidents involving left-turn conflicts, especially severe injuries or
fatalities.

- Pedestrian volumes crossing the intersection during left-turn phases are high, and safety
can be improved through dedicated phases.

- The traffic composition includes vulnerable users, such as bicyclists or pedestrians,
requiring protected phases for safety.

In all cases, the decision involves a cost-benefit analysis comparing the benefits of safety
and efficiency improvements with the potential delays introduced by adding protected
phases.

Additional Considerations in Signal Timing
Decisions



Operational Efficiency vs. Safety

While safety is paramount, transportation agencies also consider operational efficiency.
Implementing protected left-turn phases can sometimes increase overall delay if the left-
turn demand is low or if existing phases efficiently handle traffic without conflicts.

Alternatives to Protected Phases

Where the criteria for a protected phase are not met, other strategies may be employed:

- Permissive Left-turns with Protected-Only Phases During Peak Periods: Combining shared
and exclusive phases based on demand.

- Protected-Only Phases During Specific Times: For example, during high pedestrian activity
or when accident data indicates safety concerns.

- Advanced Signal Timing and Detection: Using sensors to adapt phase durations
dynamically.

Conclusion

The decision to implement a protected left-turn phase at an intersection is a nuanced
process guided by the Highway Capacity Manual's comprehensive criteria. Notably, a left-
turn movement alone does not warrant a protected phase. Instead, engineers must
evaluate multiple factors, including safety risks, conflict points, accident history, pedestrian
activity, and operational efficiency.

Understanding this distinction is vital for effective traffic management and safety
enhancement. Proper application of these criteria ensures that protected left-turn phases
are implemented judiciously, optimizing safety, reducing delays, and improving overall
intersection performance.
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Frequently Asked Questions

What is the primary criterion for a protected left-turn
phase according to the Highway Capacity Manual?

The primary criterion is the presence of a dedicated left-turn signal phase that prevents
conflicting movements, not the presence of a left-turn movement alone.

Does the Highway Capacity Manual consider the volume
of left-turn traffic when determining protected phases?

No, the HCM's criteria for protected left-turn phases are not solely based on the volume of
left-turn traffic.

Is the existence of a dedicated left-turn lane sufficient
to establish a protected left-turn phase under HCM
guidelines?

No, having a dedicated left-turn lane alone does not determine a protected phase; signal
timing and control are also factors.

Does the HCM base the criteria for protected left-turn
phases on the presence of conflicting traffic
movements?

Yes, it considers the control of conflicting movements through signals but not simply the
presence of a left-turn movement.

Can a protected left-turn phase be justified solely
based on high left-turn volumes according to the HCM?

No, high volumes of left-turn traffic alone do not justify a protected phase; other criteria like
safety and conflict avoidance are also considered.

Is the criterion for protected left-turn phases in the
HCM based on geometric features of the intersection?

No, geometric features are not the primary basis; the focus is on signal control and conflict
management.

Does the Highway Capacity Manual specify that
protected left-turn phases are only necessary at high-



traffic-volume intersections?

No, protected phases are determined based on safety and conflict considerations, not solely
on traffic volume levels.

Is the presence of a dedicated left-turn signal the only
factor considered for a protected left-turn phase in the
HCM?

No, the HCM considers multiple factors including conflict points, signal timing, and safety
criteria, not just the presence of a dedicated signal.

Additional Resources

In Highway Capacity Manual (HCM), The Criteria For Protected Left-turn Phase Is NOT Based
On: A Left-turn

When planning and designing intersections, transportation engineers rely heavily on
established guidelines and methodologies to ensure safety, efficiency, and smooth traffic
flow. One of the foundational references in this domain is the Highway Capacity Manual
(HCM), which provides comprehensive criteria for various traffic control measures, including
signal phasing. A common misconception is that the criteria for a protected left-turn phase
are directly based on the volume or characteristics of a left-turn movement. However, in
reality, In Highway Capacity Manual (HCM), The Criteria For Protected Left-turn Phase Is
NOT Based On: A Left-turn — a statement that underscores the importance of
understanding the actual basis for protected left-turn phasing criteria.

This article delves into the nuances of protected left-turn phases, clarifying what factors
influence their implementation according to the HCM, and explaining why left-turn volume
alone does not determine the need for protected phasing.

Understanding Protected Left-turn Phases
What Is a Protected Left-turn Phase?

A protected left-turn phase is a specific type of traffic signal operation where vehicles
turning left are given an exclusive green signal, allowing them to turn without conflicting
with oncoming or through traffic. This phase typically involves a dedicated green arrow,
sometimes accompanied by a yellow and all-red clearance interval, to ensure safety.

Key features include:
- Dedicated green arrow for left-turns

- No conflicting movements during the phase
- Enhanced safety for left-turning vehicles and opposing traffic



Why Are Protected Phases Used?
Protecting left-turn movements is essential in scenarios where:

- High conflict risk exists between left-turning vehicles and oncoming through traffic
- Pedestrian crossings are present

- Intersection geometry makes conflicts more likely

- To improve traffic flow efficiency and safety

The Highway Capacity Manual (HCM) Approach to Left-turn Phasing
The Basis of Signal Timing Decisions

The HCM provides guidelines for determining the need for different signal phases based on
traffic volume, conflict points, geometric considerations, and pedestrian activity. However,
the criteria for implementing a protected left-turn phase are not solely based on the volume
of left-turning vehicles.

Factors Considered in HCM for Protected Left-turn Phases
The HCM emphasizes a multi-faceted approach, considering:

- Conflicting traffic volumes (on opposing or intersecting approaches)
- Number of conflict points within the intersection

- Safety concerns (e.g., crash history, visibility)

- Pedestrian volumes and crossings

- Intersection geometry and sight distance

- Operational efficiency (queue lengths, delays)

Crucially, volume thresholds for left-turns are not the sole criterion. Instead, the decision
hinges on a combination of safety and operational considerations, often guided by conflict
analysis.

Why The Criteria Are NOT Based On: The Role of Left-turn Volume
Volume Alone Is Not a Determining Factor

While traffic volume influences many aspects of signal timing, the HCM does not prescribe a
specific left-turn volume threshold that mandates a protected phase. Instead, it emphasizes
the importance of conflict points and safety risks.

Why is this the case?

1. Safety over volume: Even a low-volume left-turn movement can pose significant safety
risks if conflicts are frequent.

2. Intersection context: The same volume might be acceptable in one intersection with
good visibility and geometry, but problematic in another with poor sight lines.



3. Operational considerations: Queues, delays, and pedestrian activity can influence
whether a protected phase is appropriate, regardless of volume.

Typical Criteria in the HCM for Implementing Protected Left-turns
Rather than volume thresholds, the HCM suggests considering:

- Presence of conflicting through movements with significant volumes

- Number and severity of conflict points at the intersection

- Crash data indicating safety issues with permissive left-turns

- Pedestrian activity that warrants exclusive crossing periods

- Operational performance measures, such as queue lengths and delays

Case Study: Low-Volume Left-turns
It's possible for a low-volume left-turn to be protected if:

- The conflict risk is high (e.g., high-speed approaches)
- Pedestrian safety is a concern
- Historical crash data indicates safety issues during permissive phases

Conversely, high-volume left-turns may operate efficiently under permissive phases if
conflicts are minimal and safety is assured.

Practical Implications for Traffic Engineers and Planners
Design and Signal Timing Strategies

Understanding that the criteria for protected left-turn phases are not solely volume-based
allows engineers to:

- Conduct thorough conflict analyses

- Prioritize safety and operational efficiency over simplistic volume thresholds

- Use tools like conflict point analysis, crash data, and pedestrian counts to inform decisions
- Tailor signal plans to the unique characteristics of each intersection

Balancing Safety and Efficiency

- In high-conflict scenarios, even with modest left-turn volumes, protected phases may be
justified

- In low-conflict, high-volume conditions, permissive or protected-permissive phases might
be more appropriate

- Adaptive signal systems can dynamically adjust phases based on real-time data, rather
than fixed volume thresholds

Summary of Key Takeaways



- In Highway Capacity Manual (HCM), the criteria for protected left-turn phases are not
based solely on the volume of left-turn vehicles.

- Safety considerations, conflict point analysis, pedestrian activity, intersection geometry,
and crash history play critical roles.

- Traffic volume is an important factor but not the defining criterion.

- Effective intersection design requires a holistic approach, integrating multiple factors to
determine the most appropriate phase type.

Conclusion

Understanding the criteria for protected left-turn phases in the Highway Capacity Manual is
essential for designing safe and efficient intersections. The common misconception that
left-turn volume alone determines the need for protected phases is incorrect. Instead, the
decision hinges on a comprehensive analysis of conflict points, safety risks, pedestrian
activity, and intersection geometry. Recognizing these nuances empowers transportation
professionals to craft signal plans that optimize safety and operational performance,
tailored to the specific context of each intersection.

Remember: Traffic engineering is as much an art as it is a science. While manuals and
guidelines provide valuable frameworks, contextual judgment and detailed analysis are key
to achieving the best outcomes for all roadway users.
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