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Level of Service Criteria for Signalized Intersections®

Level of Service for signalized intersections is defined in terms of delay. Delay is a measure of driver
discomfort, frustration, fuel consumption and lost travel time. Specifically, level-of-service criteria are
stated in terms of the average stopped delay per vehicle for a 15-minute analysis period. The criteria are
presented in the following table with an explanation of each level below.

Level of Service Control Delay Per Vehicle
(sec)
<10
>10 and <20
>20 and <35 -
>35 and <53
>55 and <BG
>80
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Delay may be measured in the field, or may be estimated using procedures presented later in this chapter.
Delay is a complex messure, and is dependent on a number of variables, including the quality of
progression, the cycle length, the green ratio, and the v/c (volume /capacity) ratio for the lane group or
approach in question.

Level-of-service A describes operations with very low delay, up to 10.0 seconds per vehicle. This Level
of service occurs when progression is extremely favorable and most vehicles arrive during the green
phase. Most vehicles do not stop at all. Short cycle lengths may also confribute to low delay.

Level-of-service B describes operations with control delay greater than 10 and up to 20 seconds per
vehicle. This level generally occurs with good progression, short cycle lengths, or both. More vehicles
stop than for LOS A, causing higher levels of average delay.

Level-of-service C describes operations with contro] delay greater than 20 and up to 35 seconds per
vehicle. These higher delays may result from fair progression, longer cycle Jengths, or both. Individual
cycle failures may begin to appear in this level. The number of vehicles stopping is significant at this
fevel, although many still pass through the intersection without stopping.

Level-of-service D describes operations with control delay greater than 35 and up to 55 seconds per
vehicle. At level D, the influence of congestion becomes more noticeable. Longer delays may result
from some combination of unfavorable progression, long cycle lengths, or high v/c ratios. Many vehicles
stop, and the proportion of vehicles not stopping declines. Individual cycle failures are noticeable.

Level-of-service E describes operations with control delay greater than 55 and up to 80 seconds per
vehicle. This level is considered by many agencies to be the limit of acceptable delay. These high delay
values generally indicate progression, long cycle lengths, or high v/c ratios. Individual cycie failures are
frequent occurrences.

Level-of-service F describes operations with control delay in excess of 80 seconds per vehicle. This
level, considered fo be unacceptable to most drivers, often occurs with oversaturation, that is, when
arrival flow rates exceed the capacity of the intersection. It may also occur at high v/c ratios below 1.0
with many individual cycle failures. Poor progression and long cycle lengths may also be major
contributing factor to such delay levels.

*The Highway Capacity Manual, Special Report 209, Third Edition, Transportation Research Board,
1997, page 9-7.
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Level of Service Criteria for Unsignalized Intersections®

The Level of Service (LOS) for two-way stop controlled (TWSC) intersection is
determined by the computed or measured control delay and is defined for each minor
movement. Level of Service is not defined for the intersection as a whole. The LOS
criteria are presented in the following table.

Level of Service Control Delay Per Vehicle (sec)
<10

>10 and <13

>15 and <25

>25 and <35

>335 and <50
>50
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Average control delay less than 10 seconds per vehicle is defined as LOS A. Follow-up
times of less than 5 sec/veh have been measured when there is no conflicting traffic for a
minor-street movement, so control delays of less than 10 sec/veh are appropriate for low
flow conditions.

The proposed LOS criteria of TWSC intersections are somewhat different than the
criteria used for signalized intersections. The primary reason for this difference is that
drivers expect different levels of performance from different kinds of transportation
facilities. The expectation is that a signalized intersection would be designed to-carry
higher traffic volumes than an unsignalized intersection. In addition, a number of driver
behavior considerations combine to make delays at signalized intersections less onerous
than delays at unsignalized intersections. For example, drivers at signalized intersection
are able to relax during the red interval, whereas drivers on the minor approaches to
unsignalized intersections must remain attentive to the task of identifying acceptable gaps
and vehicle conflicts. Also, there is often much more variability in the amount of delay
experienced by individual drives at an unsignalized intersection versus that at signalized
intersections. For these reasons, it is considered that the control delay threshold for any
given level of service would be less for an unsignalized intersection than it would be for a
signalized intersection.

*The Highway Capacity Manual, Special Report 209, Third Edition, Transportation
Research Board, 1997, page 10-25.



