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An Approach To A Pre-timed Signal Has 25 Seconds Of Effective Green And A 60-second
Cycle Length. If you're involved in traffic engineering or urban planning, understanding how pre-
timed traffic signals operate is essential for optimizing traffic flow, reducing congestion, and
improving road safety. This article delves into the fundamental principles behind pre-timed traffic
signals, especially when the effective green time is 25 seconds within a 60-second cycle, exploring
their design, operation, and impact on traffic management.

Understanding Pre-timed Traffic Signals

Pre-timed traffic signals are a type of traffic control device where signal timings are fixed based on
pre-calculated cycle lengths and phase durations. Unlike adaptive or actuated signals that respond
to real-time traffic conditions, pre-timed signals operate on a predetermined schedule, making them
suitable for roads with predictable traffic flow patterns.

Key Components of Pre-timed Signals

e Cycle Length: Total duration of one complete signal cycle (green + amber + all-red phases).

¢ Green Time (Effective Green): Duration allocated for the movement of vehicles in a specific
direction.

e Amber (Yellow) Time: Transition period signaling caution before switching phases.

e Red Time: Duration when all signals are red to clear the intersection before the next phase
begins.

Scenario: 25 Seconds Effective Green in a 60-Second
Cycle

In this specific case, the traffic signal has an effective green time of 25 seconds within a 60-second
cycle. This setup is typical for intersections with moderate traffic volumes or where coordination



with neighboring signals is desired.

Cycle Length and Effective Green Time

The cycle length of 60 seconds means the entire sequence of phases—green, yellow, and
red—repeats every minute. The effective green of 25 seconds allows vehicles to pass through the
intersection during that time, with the remainder allocated to other phases and transition periods.

Implications of a 25-Second Green

e Traffic Capacity: The number of vehicles that can pass during green is proportional to the
effective green time and the arrival rate.

¢ Delay and Queuing: Short green periods can lead to increased queues if traffic volume
exceeds capacity.

e Coordination: Such timing can be optimized for traffic flow along corridors with steady,
predictable traffic volumes.

Design Considerations for a 25-Second Effective Green
Signal

Designing an effective pre-timed signal involves balancing several parameters to optimize traffic
flow while minimizing delays. Here are key factors to consider:

1. Traffic Volume and Arrival Patterns

Understanding the average number of vehicles arriving at the intersection during peak and off-peak
hours guides the appropriate green time allocation.

2. Saturation Flow Rate

This is the maximum hourly rate at which vehicles can pass through the intersection during the
green phase, typically expressed in vehicles per hour per lane.

3. Calculating Green Time

The effective green time should be sufficient to clear the queue accumulated during the red phase,
considering the arrival rate and saturation flow.



4. Cycle Length Optimization

A 60-second cycle balances the need for responsiveness and efficiency. Shorter cycles can reduce
delay but may lead to increased stops, while longer cycles can cause unnecessary waiting.

5. Transition Phases (Yellow and All-Red)

Proper durations for yellow and all-red phases ensure safety during phase changes and prevent
collisions.

Mathematical Approach to Timing Calculation

To optimize the timing, traffic engineers often use formulas to determine the minimum green time
required.

Effective Green Time Formula

Green Time (G) = (Q/ S) + tloss
where:

¢ Q = Average arrival flow rate (vehicles per second)
e S = Saturation flow rate (vehicles per second)

e t,. = Loss time (yellow + all-red phases)

For instance, assuming:

- Arrival rate Q = 0.5 vehicles/sec

- Saturation flow S = 1.2 vehicles/sec

- Loss time tloss = 6 seconds (e.g., 3 seconds yellow + 3 seconds all-red)

The effective green time G would be:
G=(05/12)+6=0.42 + 6 = 6.42 seconds

However, as our scenario specifies a green of 25 seconds, the cycle length and timing are adjusted
accordingly to accommodate higher traffic volumes or coordination needs.



Impact on Traffic Flow and Efficiency

Properly designed pre-timed signals with a 25-second green within a 60-second cycle can
significantly impact traffic management:

Advantages

e Predictability: Drivers benefit from consistent signal patterns, reducing hesitation and
confusion.

e Efficiency: When timings are optimized, they facilitate smooth traffic flow with minimal delays.

e Coordination: Suitable for corridor management where multiple intersections are
synchronized.

Disadvantages

e Inflexibility: Fixed timings may not adapt well to sudden traffic fluctuations.

¢ Potential Queuing: Short green times might cause backlogs during peak hours if not properly
calculated.

Strategies for Optimizing Pre-timed Signal Timings

To maximize the effectiveness of a 25-second green within a 60-second cycle, consider the following
strategies:

1. Data Collection and Analysis

Regularly monitor traffic volumes, flow patterns, and queue lengths to adjust timings accurately.

2. Phased Timing Adjustments

Modify green and red durations based on time-of-day or special events to manage peak periods
effectively.



3. Coordination with Adjacent Intersections

Implement traffic signal coordination to create "green waves," reducing stops and delays for through
traffic.

4. Incorporate Traffic Simulation Models

Use simulation software to test different timing scenarios before implementation.

5. Transition to Adaptive Signal Control

Consider upgrading to adaptive systems that respond dynamically to real-time traffic conditions for
further efficiency.

Conclusion

An approach to a pre-timed signal with 25 seconds of effective green in a 60-second cycle represents
a balanced method to manage traffic at intersections with predictable flow patterns. Proper design
and optimization of such systems involve understanding traffic volumes, calculating appropriate
green times, and ensuring safety during phase transitions. While fixed-timing signals are simple and
reliable, ongoing assessment and adjustments are essential to maintain efficiency, especially as
traffic conditions evolve. Ultimately, integrating advanced traffic management strategies, including
coordination and adaptive control, can enhance the benefits of pre-timed signals, leading to safer,
smoother, and more efficient road networks.
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Frequently Asked Questions

What is the significance of the 25 seconds of effective green in
a pre-timed signal cycle?

The 25 seconds of effective green allows vehicles to pass through the intersection efficiently during
the green phase, minimizing delays and improving traffic flow within the cycle.

How does the cycle length of 60 seconds impact traffic



management at the intersection?

A 60-second cycle length determines the timing balance between green, yellow, and red phases,
affecting congestion levels and the overall throughput of vehicles at the intersection.

What considerations are involved in designing a pre-timed
signal with these parameters?

Design considerations include vehicle arrival rates, pedestrian crossing times, safety margins, and
coordination with adjacent signals to optimize traffic flow and reduce wait times.

How is the effective green time different from the total green
time in a signal cycle?

Effective green time refers to the period when vehicles can move freely through the intersection,
excluding start-up delays and clearance intervals, whereas total green time includes all green-
related phases.

What adjustments can be made to improve traffic flow if the
cycle length remains at 60 seconds?

Adjustments may include modifying the green time allocation based on real-time traffic data,
implementing adaptive signal control, or synchronizing with neighboring signals to reduce
congestion.

What is the typical purpose of a pre-timed signal with fixed
cycle lengths like 60 seconds?

Pre-timed signals aim to provide predictable and consistent traffic movement, facilitating smoother
flow and easier traffic management, especially during predictable traffic patterns.

How can the effectiveness of a pre-timed signal with a 25-
second green be evaluated?

Effectiveness can be evaluated through traffic flow analysis, queue length measurements, delay
studies, and comparing throughput before and after implementation to ensure optimal performance.

Additional Resources

An Approach To A Pre-timed Signal Has 25 Seconds Of Effective Green And A 60-second Cycle
Length. If

In the realm of traffic management, signal timing plays a pivotal role in ensuring smooth vehicular
flow, minimizing congestion, and enhancing safety at intersections. Among various strategies, pre-
timed traffic signals are widely used due to their simplicity and predictability. A common
configuration involves a cycle length— the total duration of a complete signal sequence— and



specific green time allocations for different directions. This article delves into the technical aspects
of a pre-timed signal with 25 seconds of effective green and a 60-second cycle length, exploring how
such timing schemes are designed, their underlying principles, and practical implications for traffic
flow.

Understanding Pre-timed Traffic Signals

Pre-timed signals are fixed-time control systems where signal phases operate on predetermined
schedules, independent of real-time traffic conditions. These systems are ideal for intersections with
predictable traffic patterns, such as residential areas or commercial districts with stable peak
periods. They rely on a cycle length and phase durations that are optimized based on traffic volume
data.

Key Components of Pre-timed Signals:

- Cycle Length (C): The total duration of one complete sequence of signal phases. In this context, 60
seconds.

- Effective Green Time (G): The duration within the green phase during which vehicles can move
freely, free of start-up delays or lost time. Here, 25 seconds.

- Lost Time (L): The period during which the green signal is not available for vehicle movement,
including start-up delay and clearance intervals.

- Red and Yellow Intervals: The times allocated for transitioning between phases, including phase
change and clearance periods.

Dissecting the 60-Second Cycle Length and 25-Second
Green Time

Having a cycle length of 60 seconds with an effective green time of 25 seconds indicates a carefully
balanced timing plan. It reflects a design that aims to optimize vehicle throughput while accounting
for safety and pedestrian crossings.

Why 60 Seconds?

The cycle length of 60 seconds is a common choice for urban intersections with moderate traffic
volumes. It provides enough flexibility to accommodate multiple phases while maintaining
manageable wait times.

Effective Green Time of 25 Seconds:

This duration is the period during which vehicles can move without delay, representing the 'green
window' for a particular approach or movement. The effective green excludes start-up lost time,
which typically accounts for about 3-5 seconds at each phase.

Implications of Timing Choices:
- Capacity: The effective green time determines the maximum number of vehicles that can pass



through the intersection during each cycle.

- Delay and Queue Lengths: Short green times relative to demand may lead to increased vehicle
waiting and longer queues.

- Pedestrian Considerations: Pedestrian crossing times need to be factored into the cycle, especially
if the green time is constrained.

Calculating the Green Ratio and Its Significance

The ratio of effective green time to the cycle length, known as the green ratio or green percentage,
is a critical parameter in traffic engineering.

Green Ratio Calculation:
\[ \text{Green Ratio} = \frac{G}{C} \]

Applying the given data:
\[ \frac{25\, \text{seconds}} {60\, \text{seconds}} \approx 0.4167 \text{ or } 41.67\% \]

This indicates that approximately 42% of each cycle is allocated to the effective green phase for the
movement under consideration.

Significance:

- A higher green ratio generally improves capacity but may increase delays for cross traffic or
pedestrians.

- Traffic engineers aim for an optimal green ratio based on traffic volumes, turning movements, and
safety considerations.

Determining the Effective Green Time and Lost Time

The effective green time is usually less than the total green interval, due to lost time associated with
phase changes and start-up delays.

Calculating Total Green Time (G):

In practice, the total green time includes the effective green plus any lost time:
\[G=g+L\]

where

-\(g) is the effective green time (25 seconds in this case)

-\( L) is the total lost time per phase

Typical Lost Time Values:

Most traffic signals allocate about 3-5 seconds for start-up delay and clearance. For example:
- Start-up delay: 2-3 seconds

- Clearance interval: 1-2 seconds



Total Lost Time per Cycle:
If considering multiple phases, total lost time adds up, reducing the net green time available for
vehicle movement.

Design Implication:
Proper estimation of lost time is crucial to ensure the cycle length and green times meet the
intersection's capacity requirements.

Cycle Length Optimization and its Impact

Choosing the right cycle length is vital for efficient traffic flow. An excessively long cycle can lead to
increased delays and vehicle queuing, while too short a cycle may cause frequent stops and
inefficiency.

Factors Influencing Cycle Length:

- Traffic Volume: Higher volumes may necessitate longer cycle lengths to accommodate more
vehicles.

- Arrival Patterns: Uniform arrivals favor shorter cycles; fluctuating flows might require adaptive
timing.

- Pedestrian and Transit Needs: Crosswalk timings and transit priority can influence cycle duration.
- Safety and Comfort: Ensuring smooth progression and minimal abrupt stops.

Methods for Cycle Length Determination:

- Green Time Formula:

\[ C =\frac{\sum {i=1}"n g i}{\text{Degree of saturation}} \]
where \( g i\) are phase green times.

- HCM (Highway Capacity Manual) Guidelines:

Using empirical data and traffic flow principles.

Balancing Act in Design:
In the scenario with a 60-second cycle and 25 seconds of effective green, the cycle length appears
optimized for moderate traffic volumes, balancing capacity and delay.

Operational Considerations and Practical
Implementation

Implementing such a fixed timing plan requires attention to real-world constraints and ongoing
evaluation.

Considerations Include:
- Pedestrian Phases: Incorporating pedestrian crossing times within the cycle.
- Turn Movements: Allocating separate phases or adjusting green times for turning vehicles.



- Traffic Variability: Recognizing that actual traffic conditions may deviate from predictions.
- Coordination with Adjacent Intersections: Ensuring synchronization to facilitate smooth corridor
flow.

Monitoring and Adjustment:
Regular traffic data collection and analysis help refine timing plans. If congestion persists,
adjustments to green times or cycle lengths may be necessary.

Limitations of Fixed-Time Control and Future
Directions

While pre-timed signals with fixed cycle lengths are effective in certain contexts, they have
limitations:

- They do not respond to real-time traffic fluctuations.
- They may cause unnecessary delays during off-peak periods.
- They lack flexibility for emergency vehicle preemption or special events.

Emerging Technologies:

- Adaptive Traffic Signal Systems: Use sensors and algorithms to modify timings dynamically.

- Connected Vehicle Technologies: Facilitate communication between vehicles and signals for
optimized flow.

- Integrated Traffic Management: Coordinating multiple intersections for network-wide optimization.

Conclusion: Balancing Efficiency and Safety

A pre-timed signal with 25 seconds of effective green within a 60-second cycle represents a strategic
choice in traffic signal design. It embodies a balance between maximizing vehicle throughput and
providing safety and pedestrian accommodation. While fixed timing plans are straightforward and
reliable, they require careful planning, data analysis, and periodic adjustments to remain effective
amidst changing traffic patterns.

Understanding the principles behind cycle length selection, green time allocation, and the interplay
of various timing components enables traffic engineers to create intersection controls that reduce
congestion, improve safety, and enhance the overall mobility of urban environments. As technology
advances, the integration of adaptive systems promises to further refine these timing schemes,
paving the way for smarter, more responsive traffic management solutions.

In essence, designing an effective pre-timed signal involves more than just setting numbers—it
requires a comprehensive understanding of traffic dynamics, safety considerations, and



technological possibilities to ensure smooth, safe, and efficient movement at every intersection.
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