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Overview

Entry control facilities (ECFs) serve as installation access points, presenting
unique security, safety, and traffic flow challenges. An essential component of
meeting both security and safety objectives is implementing effective
traffic calming measures to ensure vehicles travel at safe speeds through
the ECF. However, these measures should not impede overall traffic flow.
Given that ECFs often experience high traffic volumes, their design must
strategically balance the need for efficient traffic flow with efforts to reduce
vehicle speeds.

Traffic calming within an ECF addresses two primary needs:

M  To reduce the speed of non-threat vehicles to align with the designated
speed limit through the ECF

M  To ensure that threat vehicles experience a sufficient delay by physically
limiting their speed when approaching an active vehicle barrier (AVB).

Slow, non-threat vehicles help maintain safer conditions for
pedestrians, motorists, and guards, while also assisting guards in identifying
potential high-speed threat vehicles. A high-speed attack through an ECF is
one type of vehicular risk; however, not all vehicles approaching an ECF at
high speed pose a threat. Traffic calming measures can assist in slowing
down non-threat vehicles and in assessing threat vehicles' intent.
An effective ECF design should include geometric speed controls
that physically limit the speed of potential threat vehicles, recognizing
that methods effective on compliant drivers may not deter hostile ones.

Various techniques are used to reduce speed; each tailored to
different requirements. Some methods are best suited for specific situations,
while others are versatile and effective across multiple situations. The
Transportation Engineering Agency (TEA) has noted instances where certain
techniques have been applied incorrectly; this bulletin aims to clarify
appropriate and inappropriate uses, as well as provide guidance on proper
application.

ECF Speed Basics

The inbound and outbound approaches to ECFs often have speed limits
higher than that of the ECF itself. TEA has determined that a speed limit of 25
miles per hour (mph) is the ideal speed limit for an ECF. It is a relatively slow
speed; therefore, if traffic is traveling at 25 mph, it is generally considered
acceptable. Speed limits slower than 25 mph are frequently not
enforceable and not respected by drivers. The speed limit should be posted in
both directions through an ECF.
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The design speed influences various aspects of roadway design, such as curve radii, superelevation rates, taper rates,
sight distance, barrier signal timings, and detection zone or loop spacing in certain safety systems. Consequently, it is
essential to establish appropriate speed limits and ensure that motorists comply with them. While speed limit
enforcement is crucial, traffic calming measures also play an effective role in reducing vehicle speeds.

Much of the traffic stream consists of regular traffic — motorists who enter the installation on a daily basis.. These
motorists may exceed the speed limit for generally innocent reasons, such as driver characteristics, inattentiveness,
following the speeds of others, or any other common reason. These motorists can typically be slowed by traditional
traffic calming methods that are appropriate for the facility.

Threat vehicles intend to run through the ECF and gain access to the installation as quickly as possible. There are
different threat scenarios, but the threat scenario that most frequently governs is a high-speed threat. In this scenario,
only physical design features, such as geometric traffic calming, can effectively reduce vehicle speed, as threat
drivers are unlikely to respond to psychological based traffic control devices. Traffic calming helps reduce speeds for
all drivers, but in ECF design, it also plays a key role in slowing threat vehicles and minimizing the response zone
length. If there is no limitation to the length of the response zone, traffic calming for threat vehicles is not
needed, and the AVBs could be located at a significant distance downstream to accommodate the high-speed
threat. This scenario is uncommon, and when land is available, an extended response zone substantially increases
costs due to the additional passive barrier length required as well as the greater distance for communications between
the barriers and the ID check area.

Some traffic calming measures rely on physical means to force speed reduction, while others at least partially
use psychological techniques to slow traffic. Psychological techniques can be effective, particularly for drivers not
familiar with the area. Physical means are always effective because they use roadway geometry and in-roadway
traffic calming devices, which require a slower operating speed.

Before implementing traffic calming measures, verify that all signage is accurate. Signs should be legible,
visible, correctly positioned, adequately sized, retroreflective, and correctly fabricated. Mounting must meet required
height and offset specifications from the roadway, and signs should not be obstructed by other signs, vegetation, or
objects within the ECF corridor. Additionally, signage should be placed far enough in advance of the ECF to give
drivers adequate time to respond and slow down gradually before reaching the ID checkpoint.

Traffic Calming Measures

Various traffic calming methods are listed in the table below, with their effectiveness and target traffic types.

Effective for:
Regular Traffic Threat Vehicle
Speed Bumps No No
Physical/
Speed Humps Psychological No
Chicane Physical Physical
Roadway Curvature Physical Physical
Raised Median Island Psychological Physical
Roadway Narrowing Psychological Physical
Roundabout Physical Physical
Speed Limit Signing Psychological No
Rumble Strips Psychological No
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Speed Bumps Speed Bump Profile

Speed bumps are vertical deflections, typically a few inches high and 1- to 3-feet Image Source:
long. They are highly effective at reducing vehicle speeds, which can be beneficial in  SDDCTEA Pamphlet
certain contexts but problematic in others. Their abrupt impact can interfere with traffic 55-17

flow and may pose operational challenges in high-security environments. While speed

bumps are permitted at ECFs, their use should be carefully evaluated based SPEED BUMP
on mission requirements, traffic characteristics, and installation-specific guidance. TEA

does not recommend the use of speed bumps on installations. 2\

Speed Humps
v 1-to 3-feet long

Speed humps are effective in slowing regular traffic. Unlike speed bumps, they are longer— |/ 3- to 6-inches high
typically 12- to 22-feet in length—with a vertical deflection of approximately 3- to 4-inches.
The extended transition in elevation creates a smoother ride, which encourages drivers to reduce speed without causing
abrupt discomfort.

Speed humps are suitable for use in both inbound and outbound directions prior to the ID checkpoint, particularly within
the approach zone. When placed at least 150 feet from the ID checkpoint, they can help maintain vehicle speeds below
25 mph. For approach zones longer than 400 feet, additional speed humps may be used to sustain speed
control throughout the zone. In some cases, speed humps may also be used to reduce speed approaching AVBs.

Although speed humps do not significantly impact high-
speed threat vehicles, they can assist in gauging
driver intent. A vehicle that fails to slow down for a speed
hump may indicate suspicious behavior, prompting Image Source: SDDCTEA Pamphlet 55-17

Speed Hump Profiles

further attention from security personnel.

SPEED HUMP SPEED HUMP
Speed humps may also be used in the response zone for (WATTS PROFILE) (SEMINOLE PROFILE)
outbound traffic to reduce speeds as vehicles approach the o | Parabalic o paranole
ID check area. However, they are not recommended in the | ! 12 | - ——10—l—6—

response zone for inbound traffic, as they do not improve e v/ 22-feet long
response time or enhance safety for ECF personnel. In 12-teet long v/ 3-to 4-inches high
: v 3-to 4-inches high
outbound lanes, placement should be carefully considered v Also called speed tables

to avoid queuing traffic onto adjacent intersections.

TEA has also developed and tested an aggressive speed hump design optimized for comfort and safety across a range
of vehicle types, including compact cars, sports cars, large vehicles, motorcycles, and trailers. The recommended profile
includes an 8-inch height, a 10-foot approach slope, a 10-foot-long speed table, and a symmetrical departure slope.
While this design may be used when a more aggressive profile is needed, the Watts or Seminole profiles remain
preferred for most applications. The recommended aggressive speed table design is shown on the next page.
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TEA Aggressive Speed Table

Image Source: SDDCTEA Pamphlet 55-15
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Chicane

A chicane is a lateral shift in the roadway designed to slow vehicles by altering their travel path. This shift can be created

through roadway curvature or in-roadway devices that force vehicles to change direction. Chicanes are effective only
when the deflection is significant enough to physically slow traffic.

Both methods described above are effective for reducing traffic speeds. A single-lane deflection alters the horizontal
alignment through roadway modifications such as pavement markings and curbing. These changes provide a clear visual
cue to drivers, signaling the shift in alignment and encouraging reduced speeds. In some designs, two travel lanes are
merged into a single lane using in-roadway barriers or channelization devices, forcing vehicles to slow as they navigate
the resulting S-curve. This approach not only reinforces the deflection but also physically restricts lateral movement.

In-Roadway Devices: Chicane at ECF

Image source: SDDCTEA Pamphlet 55-15
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The following should be considered when implementing chicanes and reducing the number of lanes:

Evaluate current traffic volumes to determine whether the reduced lane count can handle existing demand.

The use of blunt-end objects (like concrete barriers and bollards) to close off lanes are considered a
roadway hazard (for a safe alternative, see TEA 8 inch in-roadway curb design on page 6).

Install appropriate signage, markings and channelizers to reflect the new roadway configuration.
Proper spacing of chicanes to achieve the desired design speed.

Space chicanes appropriately to allow for the turning radius of the largest design vehicle.

Aggressive 3-Chicane Barrier Design With 12-Ft Chicane Gap Width
Image source: SDDCTEA Pamphlet 55-15

BARRIER SPACING

+ FGAl P (\;'VIL)TH B l

ROAD 4-—_”““mln -LATE!EAL'VEHICLE
WIBTH T \W i:/( DIS_F LA?EMENT
|4
f L BARRIER VEHICLE TRAVEL PATH
OVERLAP
0
12-ft Gap Opening, G
Aggressive Barrier Spacing, B, (ft), based on Road Width, R

Threat Design Speed, V (mph) | R=20 ft 25 30 35 40 45 50 55 60
25 NR! 29 39 48 56 64 71 77 84
30 NR 35 &7 58 68 77 85 93 100
35 NR 41 55 67 79 89 89 108 117
40 NR 47 63 77 a0 102 113 124 134
45 NR 53 70 87 101 115 128 139 150
50 NR 59 78 96 113 128 142 165 167
55 NR 65 86 106 124 141 156 170 184
60 NR 71 94 116 135 153 170 186 201
65 NR 76 102 125 146 166 184 201 217
70 NR 82 110 135 158 179 198 217 234
75 NR 88 17 144 169 192 213 232 251
Barrier Overlap, O (ft): NR 1 6 1 16 21 26 31 36

1: NR = Not recommended. A 12-ft wide chicane gap opening, G, used in conjunction with a 20-ft roadway, R, will leave a 4-ft, unobstructed path
down the centeriine of the road.

NOTE: Barrier spacing does not accommodate large trucks passing through noted chicane designs.
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If barriers must be used, the preferred delineation style is shown below.

Barrier Delineation Detail

Image source: SDDCTEA Pamphlet 55-15
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Roadway Curvature and Median Islands

Roadway curvature is the preferred method for slowing traffic through an ECF. The curvature physically slows traffic
by forcing traffic to reduce speeds for drivers to remain in control. In an ECF application, the curvature must
be accompanied by passive barriers to prevent vehicles from bypassing the curves and following a straight path by *
leaving the pavement. The amount that curvature slows traffic depends on the radius of the curve.

In wide ECF corridors, threat vehicles may attempt to cut across multiple lanes through a curve to maintain higher
speeds. In such cases, a raised median island can be used in conjunction with curvature to limit lateral movement and
reduce the effective travel width. This physical constraint helps lower the maximum speed a threat vehicle can achieve.

Raised median islands also serve as a form of directional separation, providing a clear physical divide between inbound
and outbound lanes. This separation enhances operational control and can contribute to psychological traffic calming
by narrowing the perceived travel lane. While the speed reduction from psychological effects may be minimal, a
slight decrease in non-threat vehicle speeds can be observed.

ECF with Curvature and Islands

Image source: SDDCTEA Pamphlet 55-15
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Roadway Narrowing

Roadway narrowing can have a psychological effect on reducing travel speeds for normal traffic and a physical effect
on reducing speeds on threat vehicles, similar to a raised median island. A narrower roadway, for example using 11-
foot lanes instead of 12-foot lanes, or eliminating shoulders, can reduce travel speeds by making motorists feel
more constrained. This may be less effective with commuters who are accustomed to the roadway.

Narrowing the roadway—particularly through curves—can physically reduce the speed of threat vehicles by limiting
the radius of the threat path. A tighter turning radius lowers the maximum speed at which a vehicle can safely
navigate the curve without spinning out. One variation of this approach is to eliminate shoulders on both sides, leaving
only the travel lane available for vehicle movement. However, any implementation of road narrowing must account for
truck off-tracking to ensure that large vehicles can still safely pass through the ECF.
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Roundabout

A roundabout can significantly reduce vehicle
speeds, often limiting them to around 25 mph due
to the roadway curvature. When crashes do
occur, they are typically low-impact sideswipe
collisions due to its circular design—unlike
traditional intersections, which are more prone to
severe T-bone crashes. This combination of
reduced speeds and simplified traffic movements
offers a notable safety advantage.

Volume thresholds must be accounted for when
considering a roundabout. When traffic
volumes are too high, or not evenly
distributed, roundabouts are not effective. This
occurs due to a combination of slower speeds
and intersecting traffic volumes

An example of an ECF with roundabouts is
shown on the next page.
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Roundabout Example

Image source: MUTCD Figure 2B-23
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Roundabout at ECF Example

Image source: SDDCTEA Pamphlet 55-15

Speed Limit Signing

Speed limit signing can have a psychological speed reduction effect by simply making drivers aware of the
actual reduced speed limit for the ECF. Many instances of speeding can be simply due to non-compliant signage.
While it is recognized that signage alone may not fully ensure compliance with speed limits, enhancing signage in
combination with attention-grabbing devices can be effective. These devices and enhancements may include:

4]

]

Increased sign size. Instead of a 24x30-inch size sign, use a 30x36-inch or 36x48-inch sign. The larger sign
size is more visible.

Left-hand signing. Primary signs must always be mounted on the right-hand side of the road, but supplemental
signing can be located on the left-hand side. This is especially effective on multi-lane roadways. A large
vehicle in the right lane can block visibility of a sign mounted on the right side of the roadway.

Pavement marking legends. A legend can be painted within the travel lanes that indicates the speed limit.
Legends can only be used as a supplement to the speed limit sign.

Speed feedback signing. Speed feedback signing is helpful at displaying the actual travel speed to the driver.
These signs typically use flashing yellow lights when the speed limit is exceeded, providing a compliant and
effective visual cue to encourage drivers to slow down.

Flashing warning devices. These are flashing amber lights located above a warning sign to draw additional
attention to the sign. While these cannot be used with a speed limit sign, they can be used with a speed limit
reduction warning sign, or any other warning sign, to draw additional attention to the warning condition.

Rumble Strips

Rumble strips are an effective traffic calming measure that work by creating audible noise and vibration, which most
drivers find unpleasant. This sensory feedback helps increase driver awareness, especially among those who may be
momentarily inattentive, leading to reduced vehicle speeds.

While rumble strips are useful for alerting drivers to changing road conditions or upcoming checkpoints, they have
notable drawbacks—primarily the noise they generate. Because of this, rumble strips should not be installed near
noise-sensitive areas such as residential neighborhoods, schools, parks, or other similar land uses.

When used near security checkpoints, rumble strips should be placed far enough in advance so that the noise does
not interfere with guards' ability to communicate effectively.

\ 1' l|
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In terms of installation, rumble strips require suitable pavement conditions. They are typically milled into the wearing
course of asphalt pavement or formed into concrete surfaces. Surface-applied alternatives exist, but they lack the
durability of in-pavement options. It's important to note that rumble strips offer no physical barrier. As such, they are
ineffective at slowing or diverting threat vehicles, which are not deterred by the noise or vibration alone.

Several state departments of transportation have developed their own design guidelines for the use of transverse rumble
strips. The figure below shows one example illustration of rumble strips used in an ECF approach zone.

Detail for Transverse Rumble Strips

Image Source: SDDCTEA Pamphlet 55-15
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1. NAIL 1/2" x 4" PLYWOOD STRIPS IN PLACE AT 12" SPACING TO FORM
GROVES. APPLY BITUMINOUS OVERLAY, THEN REMOVE PLYWOGCD STRIPS.

2. DEVIATICN FROM THESE SPECIFICATIONS AND GUIDELINES MAY BE
CONSIDERED IN ORDER TO SUIT FIELD CONDITIONS.

3. MANY STATE DCTS OFFER OTHER ACCEPTABLE DESIGNS.

Summary

Traffic calming measures are often necessary at ECFs. They bring a significant benefit to motorists and guards, and
contribute to the intended operation of the ECF. While traffic calming measures are effective for reducing vehicle speeds
and enhancing security, they may present challenges under certain conditions. Winter maintenance can be more
complex around vertical deflections and geometric features, requiring additional planning for snow removal and ice
control. Emergency response must also be considered—particularly when external agencies, such as municipal fire
departments, need rapid access to the installation. Calming features should be designed to minimize delays for
emergency vehicles and allow for clear, unobstructed passage when needed. As part of assessing the viability of a
traffic calming technique, consult TEA to ensure the most appropriate method is selected.
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Mr. Ryan R. Samuelson, SES

Director, Transportation Engineering Agency
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