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On nearly all roads and streets, the grade is traversed by traffic in both directions of travel, but the sight
distance at any point on the highway generally is different in each direction, particularly on straight roads
in rolling terrain. As a general rule, the sight distance available on downgrades is larger than on upgrades,
more or less automatically providing the appropriate corrections for grade. This may explain why some
designers do not adjust stopping sight distance because of grade. Exceptions are one-way roadways or
streets, as on divided highways with independent profiles. For these separate roadways, adjustments for
grade may be needed.

Variation for Trucks

The recommended stopping sight distances are based on passenger car operation and do not explicitly
consider design for truck operation. Trucks as a whole, especially the larger and heavier units, need longer
stopping distances for a given speed than passenger vehicles. However, there is one factor that tends to
balance the additional braking lengths for trucks with those for passenger cars. The truck driver is able
to see substantially farther beyond vertical sight obstructions because of the higher position of the seat in
the vehicle. Separate stopping sight distances for trucks and passenger cars, therefore, are not generally
used in highway design.

There is one situation in which the goal should be to provide stopping sight distances greater than the de-
sign values in Table 3-1. Where horizontal sight restrictions occur on downgrades, particularly at the ends
of long downgrades where truck speeds closely approach or exceed those of passenger cars, the greater
height of eye of the truck driver is of little value. Although the average truck driver tends to be more expe-
rienced than the average passenger car driver and quicker to recognize potential risks, it is desirable under
such conditions to provide stopping sight distance that exceeds the values in Tables 3-1 or 3-2.

3.2.3 Decision Sight Distance

Stopping sight distances are usually sufficient to allow reasonably competent and alert drivers to come
to a hurried stop under ordinary circumstances. However, greater distances may be needed where driv-
ers must make complex or instantaneous decisions, where information is difficult to perceive, or when
unexpected or unusual maneuvers are needed. Limiting sight distances to those needed for stopping may
preclude drivers from performing evasive maneuvers, which often involve less risk and are otherwise
preferable to stopping. Even with an appropriate complement of standard traffic control devices in ac-
cordance with the Manual on Uniform Traffic Control Devices (MUTCD) (22), stopping sight distances
may not provide sufficient visibility distances for drivers to corroborate advance warning and to perform
the appropriate maneuvers. It is evident that there are many locations where it would be prudent to pro-
vide longer sight distances. In these circumstances, decision sight distance provides the greater visibility
distance that drivers need.

Decision sight distance is the distance needed for a driver to detect an unexpected or otherwise difficult-
to-perceive information source or condition in a roadway environment that may be visually cluttered,
recognize the condition or its potential threat, select an appropriate speed and path, and initiate and com-
plete complex maneuvers (9). Because decision sight distance offers drivers additional margin for error
and affords them sufficient length to maneuver their vehicles at the same or reduced speed, rather than to
just stop, its values are substantially greater than stopping sight distance.
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Drivers need decision sight distances whenever there is likelihood for error in either information recep-
tion, decision making, or control actions (40). Examples of critical locations where these kinds of errors
are likely to occur, and where it is desirable to provide decision sight distance include interchange and
intersection locations where unusual or unexpected maneuvers are needed, changes in cross section such
as toll plazas and lane drops, and areas of concentrated demand where there is apt to be “visual noise”
from competing sources of information, such as roadway elements, traffic, traffic control devices, and
advertising signs.

The decision sight distances in Table 3-3 may be used to (1) provide values for sight distances that may
be appropriate at critical locations, and (2) serve as criteria in evaluating the suitability of the available
sight distances at these locations. Because of the additional maneuvering space provided, decision sight
distances should be considered at critical locations or critical decision points should be moved to locations
where sufficient decision sight distance is available. If it is not practical to provide decision sight distance
because of horizontal or vertical curvature or if relocation of decision points is not practical, special at-
tention should be given to the use of suitable traffic control devices for providing advance warning of the
conditions that are likely to be encountered.

Table 3-3. Decision Sight Distance

Metric U.S. Customary
Design Decision Sight Distance (m) Design Decision Sight Distance (ft)
Speed Avoidance Maneuver Speed Avoidance Maneuver
(km/h) A B C D E (mph) A B C D E
50 70 155 145 170 195 30 220 490 450 535 620
60 95 195 170 205 235 35 275 590 525 625 720
70 115 325 200 235 275 40 330 690 600 715 825
80 140 280 230 270 315 45 395 800 675 800 930
90 170 325 270 315 360 50 465 910 750 890 1030
100 200 370 315 355 400 55 535 1030 865 980 1135
110 235 420 330 380 430 60 610 1150 990 1125 1280
120 265 470 360 415 470 65 695 1275 1050 1220 1365
130 305 525 390 450 510 70 780 1410 1105 1275 1445
75 875 1545 1180 1365 1545
80 970 1685 1260 1455 1650

Avoidance Maneuver A: Stop on rural road—t=3.0s

Avoidance Maneuver B: Stop on urban road—t=9.1s

Avoidance Maneuver C: Speed/path/direction change on rural road—t varies between 10.2 and 11.2 s
Avoidance Maneuver D: Speed/path/direction change on suburban road—t varies between 12.1 and 12.9 s

Avoidance Maneuver E: Speed/path/direction change on urban road—t varies between 14.0 and 14.5 s

Decision sight distance criteria that are applicable to most situations have been developed from empiri-
cal data. The decision sight distances vary depending on whether the location is on a rural or urban road
and on the type of avoidance maneuver needed to negotiate the location properly. Table 3-3 shows deci-
sion sight distance values for various situations rounded for design. As can be seen in the table, shorter
distances are generally needed for rural roads and for locations where a stop is the appropriate maneuver.
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For the avoidance maneuvers identified in Table 3-3, the pre-maneuver time is greater than the brake
reaction time for stopping sight distance to allow the driver additional time to detect and recognize the
roadway or traffic situation, identify alternative maneuvers, and initiate a response at critical locations on

the highway (45). The pre-maneuver component of decision sight distance uses a value ranging between
3.0 and 9.1 s (51).

The braking distance for the design speed is added to the pre-maneuver component for avoidance maneu-
vers A and B as shown in Equation 3-4. The braking component is replaced in avoidance maneuvers C,
D, and E with a maneuver distance based on maneuver times, between 3.5 and 4.5 s, that decrease with
increasing speed (45) in accordance with Equation 3-5.

The decision sight distances for avoidance maneuvers A and B are determined as:

Metric U.S. Customary
v: v’
DSD = 0.278Vt+ 0.039— DSD =1.47Vt+ 1.075— (3-4)
a a
where: where:
DSD = decision sight distance, m DSD = decision sight distance, ft
t = pre-maneuver time, s (see notes in t = pre-maneuver time, s (see notes in
Table 3-3) Table 3-3)
V= design speed, km/h V= design speed, mph
a = driver deceleration, m/s? a = driver deceleration, ft/s

The decision sight distances for avoidance maneuvers C, D, and E are determined as:

Metric U.S. Customary
DSD=0.278V't DSD =147Vt (3-5)
where: where:
DSD = decision sight distance, m DSD = decision sight distance, ft
t = total pre-maneuver and maneuver t = total pre-maneuver and maneuver
time, s (see notes in Table 3-3) time, s (see notes in Table 3-3)
V= design speed, km/h V' = design speed, mph

3.2.4 Passing Sight Distance for Two-Lane Highways

Criteria for Design

Most roads and many streets are two-lane, two-way highways on which vehicles frequently overtake
slower moving vehicles. Passing maneuvers in which faster vehicles move ahead of slower vehicles
are accomplished on lanes regularly used by opposing traffic. If passing is to be accomplished without



