Comprehensive Analysis of Temporary
Traffic Control Systems: Eastern Metal
Signs and Safety Product Integration and
MUTCD Compliance

Introduction to Temporary Traffic Control and
Industry Ecosystems

The management of temporary traffic control (TTC) is a critical component of modern
infrastructure maintenance, highway construction, utility repair, and incident management. The
primary objective of TTC is to provide safe, highly visible, and efficient movement of vehicles,
bicyclists, and pedestrians through or around temporary work zones while simultaneously
protecting the workers and equipment situated within those zones.' Achieving this delicate
operational balance requires a synthesis of rigorous regulatory compliance, advanced materials
science, and highly engineered physical products designed for rapid deployment, ergonomic
handling, and maximum visibility across diverse environmental conditions.

The temporary traffic control industry is heavily standardized, driven by federal mandates and
state-specific safety initiatives. Since its inception in 1947, Eastern Metal Signs and Safety has
operated continuously within this sector, manufacturing and distributing temporary traffic
control products from its facilities in Elmira, New York, and South Young Harris, Georgia.' As a
domestic manufacturer that produced its first temporary sign stand in the 1950s, the
enterprise has developed a comprehensive product ecosystem that deeply integrates with the
standards set forth by the Manual on Uniform Traffic Control Devices (MUTCD), specifically
Chapter 6, as well as testing protocols like the Manual for Assessing Safety Hardware (MASH).
The deployment of TTC devices is not a localized or arbitrary practice; it is governed by federal
and state guidelines that dictate exact specifications for reflectivity, crashworthiness,
dimensions, and spatial sequencing to accommodate human cognitive processing and
vehicular kinematics.?

The analysis herein exhaustively examines the TTC industry ecosystem, prioritizing the product
lines of Eastern Metal Signs and Safety, including roll-up signs, portable sign stands,
channelizing devices, warning lights, and complementary accessories. By connecting the
physical characteristics of these products to the underlying traffic engineering principles,
aerodynamic requirements, state Department of Transportation (DOT) procurement
specifications, and MUTCD guidelines, this report establishes a nuanced understanding of how
modern work zones are safely orchestrated and maintained.

The Material Science and Photometric Performance of



Roll-Up Signs

Roll-up signs represent the modern workhorse of temporary traffic control, favored by
municipalities, utility contractors, and highway crews alike. Engineered for high-speed
deployment, they offer a flexible, lightweight, and highly visible solution that can be stored
efficiently in contractor vehicles without requiring the massive footprint of rigid aluminum
signage.® The efficacy of a roll-up sign is fundamentally dependent on its material substrate,
which dictates its visibility, retroreflectivity, durability, and resistance to environmental
degradation such as ultraviolet radiation and harsh chemical exposures.'

Advanced Retroreflective Materials

The selection of retroreflective sheeting is critical for night operations and low-light conditions,
where the sign must return a significant portion of the approaching vehicle's headlight
illumination directly back to the driver's eyes. This optical return must occur across various
observation and entrance angles, accounting for different vehicle sizes and road geometries.
Eastern Metal utilizes several advanced proprietary materials to achieve varying grades of
photometric performance, tailored to specific operational budgets and safety requirements.”’
Diamond Grade material represents the apex of retroreflective technology. It is a fluorescent,
wide-angle microprismatic lens reflective sheeting specifically designed for maximum
conspicuity in high-risk construction work zones.' Prismatic optics provide superior brightness
and angularity compared to traditional enclosed glass bead lenses, meaning the sign remains
highly visible even when placed at sharper angles relative to the approaching traffic." This
material is paramount for critical applications, such as high-speed freeways or complex urban
interchanges, where early driver recognition and 24-hour visibility are necessary to prevent
catastrophic collisions.’ The Diamond Grade optics exceed ASTM D4956 Type VI specifications,
ensuring that the coefficient of retroreflection remains optimal for temporary traffic control
devices.’

The ORALITE Super Bright product line consists of a high-gloss, transparent, UV-stabilized
microprismatic retroreflective layer bonded to a heavy-duty fiber-reinforced vinyl material.’
Designed to resist delamination under severe mechanical stress, Super Bright provides
maximum visibility at long distances.' The fabric-reinforced sheeting features a unique
Enhanced Surface Preparation (ESP) coating. This coating eliminates the need for extensive
chemical cleaning prior to screen-printing and significantly reduces the accumulation of dust,
dirt, and road grime in the field, thereby maintaining the sign's photometric performance over a
longer lifecycle.' Super Bright meets the flexibility requirements of ASTM D4956, section 6.7
and S2.2.2, ensuring that continuous rolling, setup, and storage do not result in permanent
creasing.' Furthermore, the material demonstrates exceptional solvent resistance, withstanding
exposure to kerosene, mineral spirits, turpentine, and methanol without dissolving or blistering.’
The ORALITE Marathon roll-up signs are constructed by welding a UV-stabilized microprismatic
retroreflective layer to a high-opacity, heavy-duty fabric-reinforced vinyl.' Marathon shares the
ESP coating and ASTM D4956 Type VI, Class 5 compliance with the Super Bright line but is
specifically engineered for long-term color and fluorescence retention, making it ideal for



extended utility and maintenance operations.' The Marathon material demonstrates extreme
weatherability; testing under ASTM D4956 Section 6.4 shows no appreciable cracking, scaling,
pitting, or blistering, with shrinkage limited to less than 1/32 of an inch after outdoor

weathering.'

The optical performance of the Marathon material is rigorously quantified. The coefficient of
retroreflection dictates how much light is returned to the source. When tested at an
observation angle of 0.20 degrees and an entrance angle of -4 degrees, the Marathon material
yields a minimum retroreflection coefficient of 500 for white sheeting, 200 for fluorescent
orange, and 400 for fluorescent yellow-green.' Even at a wider observation angle of 0.50
degrees, the material retains high reflectivity, ensuring visibility for drivers in taller vehicles,
such as commercial trucks.'
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Daytime and Non-Reflective Materials

Not all temporary traffic control scenarios require night-time retroreflectivity. For
short-duration, daytime-only operations, such as minor utility work, municipal landscaping, or
moving maintenance operations, non-reflective materials offer a highly cost-effective and
flexible alternative.

Constructed of a fabric-reinforced, UV-stable vinyl, the Non-Reflective Vinyl (NRFVO) roll-up
signs provide excellent fluorescence stability and physical durability.' The brightly colored
fluorescent orange vinyl draws immediate visual attention in daylight conditions, ensuring early
recognition by motorists.' However, strict adherence to MUTCD guidelines dictates that these
signs must be removed or entirely covered prior to dusk, as they lack the optical properties
required to return headlight illumination to the driver.’

Similarly, non-reflective mesh material is an economical alternative that allows for significant
wind pass-through, reducing the aerodynamic drag exerted on the sign stand.’ Like the
NRFVO, mesh is intended strictly for daytime use.' Mesh signs are frequently preferred by
contractors operating in hot, arid, or highly windy environments, such as coastal areas or open
plains, where the reduced sail area prevents the stand from overturning or skidding across the
pavement.’

Color Science and Incident Management Typography

The color of the substrate communicates the specific nature of the TTC zone to the driver
before they can even read the legend. While fluorescent orange is the universally recognized
standard for construction, utility, and maintenance activities, fluorescent pink (coral) is
designated exclusively for incident management.’

Incident management signs are deployed by emergency responders, police, and fire
departments during unpredictable events such as vehicle collisions, chemical spills, or natural
disasters.' The utilization of fluorescent pink separates these emergency scenes from planned
road work, alerting drivers to an acute hazard that may lack the structured taper and buffer
zones of a standard construction site.' Emergency responders prioritize rapid deployment,
often utilizing Super Bright pink signs that can be erected in seconds from the trunk of a patrol
vehicle.! Additionally, fluorescent yellow-green is utilized for pedestrian, bicycle, and school
zone warnings, providing high visual contrast against complex urban or natural backgrounds to
protect vulnerable road users.’

To ensure uniformity across the nation, materials must meet strict chromaticity coordinates.
For example, the daytime color specification limits for Marathon fluorescent orange require the
coordinates to fall within a specific polygon defined by (0.583, 0.416), (0.535, 0.400), (0.595,
0.351), and (0.645, 0.355), with a minimum luminance factor of 20%." Maintaining these precise
color coordinates ensures that a driver from one state instantaneously recognizes the hazard



warning in another state without cognitive delay.

Anatomy of Roll-Up Signs: Structural Integrity,
Modularity, and Repair

The physical construction of a roll-up sign dictates its field reliability. A sign that fails structurally
in a work zone—whether by tearing, collapsing, or detaching from its stand—immediately
compromises the safety of both the workers and the motoring public. Eastern Metal's roll-up
signs are engineered with a specific structural anatomy designed to withstand environmental
stressors while minimizing the time required for a worker to assemble and dismantle the unit on
the shoulder of a live roadway.’

The Batten System and Pocket Options

The structural backbone of the roll-up sign is the batten system, consisting of two orange
fiberglass ribs that crisscross the back of the sign to provide rigidity and keep the flexible
material taut.! These battens must be incredibly resilient, capable of flexing repeatedly under
high wind loads without snapping, splintering, or permanently deforming. A vertical
cross-brace is riveted to the back of the sign, intersecting with a horizontal brace that pivots to
easily slide into the corner pockets.’

The interface between the flexible sign material and the rigid fiberglass battens is managed
through the pocket system. The pockets endure immense friction and tension during
deployment and high-wind events. Eastern Metal provides several pocket configurations
tailored to different operational workflows and durability requirements :

e Full-Lexan Pockets: Constructed of clear polycarbonate (Lexan), these pockets are
highly durable, UV-resistant, and do not obstruct the sign's printed legend due to their
transparency.' They utilize a clear Lexan backer secured with four rivets, preventing the
sign from ripping out under stress.’

e Half-Lexan Pockets: Offering similar durability to full-Lexan but requiring less material,
reducing overall weight while still providing clear visibility of the corners.’

e Sewn Pockets: A traditional approach where the sign fabric or a reinforcing material is
folded and heavily stitched, offering a rugged, integrated solution preferred by some
traditional contractors.’

e The Lock-Pocket System: A proprietary innovation by Eastern Metal, the Lock-Pocket
represents a significant ergonomic advancement.” Traditional pockets require the
operator to aggressively bend or bow the fiberglass battens to insert them into the
corners. The Lock-Pocket, however, slides open and closed. The operator places the rib
into the slot and slides the pocket to lock it into place.’ This design significantly reduces
setup time, minimizes physical strain and pinch hazards for the worker, and extends the
lifespan of the fiberglass ribs by preventing micro-fractures caused by over-bowing.’

Furthermore, damaged signs can be repaired in the field using Lock-Pocket repair kits. A
worker can rivet a lock pocket and clear Lexan washer over a damaged corner, utilizing the
washer as a template for the replacement holes.' This capability is highly valued by rental



companies and large DOT fleets, as it allows them to put damaged roll-ups back into service
immediately on-site, salvaging the investment rather than discarding a sign with a torn corner.’
Additional structural features include an anti-kiting strap, which prevents the sign from acting
like a sail and lifting out of the stand during severe updrafts, and optional warning flags.'
Eighteen-inch or twenty-four-inch fluorescent orange or red-orange vinyl flags can be
mounted on staffs to draw additional vertical attention to the sign.’

Modularity Through Overlay Panels

Traffic control contractors frequently transition between different phases of a project,
necessitating changes to the advanced warning distances (e.g., from "1 MILE" to "1000 FT") or
directional instructions (e.g., "RIGHT LANE CLOSED" to "LEFT LANE CLOSED"). Rather than
purchasing, transporting, and storing entirely separate signs for every conceivable variation,
the industry utilizes modular overlay panels.’

Eastern Metal provides overlay provisions on all roll-up warning signs.' Heavy-duty Velcro strips
are sewn onto the front of the base sign, allowing the contractor to attach small, modular
overlay panels constructed of matching retroreflective material.! This modularity dramatically
reduces inventory requirements, cuts procurement costs, and saves critical storage space in
contractor vehicles.! Common overlays include fractional distances (1/2 MILE), exact footages
(250 FT, 500 FT, 1500 FT), and directional cues (LEFT, RIGHT, CENTER, SHOULDER)." By utilizing
overlays, a single "/ROAD WORK AHEAD" sign can be instantly converted to "ROAD WORK 500
FT", maximizing the versatility of the contractor's fleet.’

Engineering Portable Sign Stands: Aerodynamics,
Stability, and Crashworthiness

A high-performance roll-up sign is functionally useless without a stable, reliable sign stand to
elevate it to the mandated height and hold it firmly against the forces of nature and passing
commercial vehicles. Portable sign stands must balance three competing mechanical
requirements: they must possess a wide footprint to prevent overturning in high winds; they
must be lightweight and compact enough for rapid, ergonomic deployment by a single worker;
and they must yield safely upon impact by an errant vehicle to protect the occupants.

Crashworthiness Standards: NCHRP 350 and MASH 2016

The safety of portable sign stands is strictly governed by federal crash testing standards.
Historically, the National Cooperative Highway Research Program (NCHRP) Report 350 dictated
the crashworthiness of Category Il work zone devices, which includes portable sign stands and
barricades.® To meet NCHRP 350, a device had to demonstrate that it would not cause
excessive deceleration to a standard test vehicle or penetrate the occupant compartment."”
However, as civilian vehicle fleets evolved—becoming heavier and featuring different bumper
heights and frontal geometries—the American Association of State Highway and
Transportation Officials (AASHTO) implemented the Manual for Assessing Safety Hardware
(MASH) in 2009, with a comprehensively updated version in 2016." MASH 2016 requires testing



with heavier vehicles (e.g., a 2,270 kg pickup truck and a 1,100 kg small car) and alters impact
angles to ensure that the sign stand mast does not penetrate the vehicle windshield upon
impact.' Eastern Metal’s Apex line, as well as competitors like Dicke Safety’s TwinFlex, have
undergone rigorous full-scale crash testing to achieve MASH 2016 compliance, ensuring they
represent the highest tier of highway safety.

The Apex Series: Mechanical Configurations and Wind Deflection

Eastern Metal's Apex series represents a highly engineered approach to sign stand design,
manufactured in the United States from galvanized steel and aircraft-quality aluminum.’ The
stands utilize two-position or three-position, two-piece telescoping legs that adjust
individually.® This independent leg adjustment is vital for achieving a perfectly vertical mast
alignment on uneven terrain, such as sloped road shoulders, curbs, or excavated trenches.?
The Apex line is segmented primarily by its wind-deflection technology, which dictates how the
stand dissipates aerodynamic energy generated by weather or the turbulent wake of passing
semi-trucks:

Apex Compact (Non-Deflectable): The C-101 and C-601 models are economical, rigid stands
designed for low-speed urban environments where severe wind gusts are minimal." These
stands lack mechanical springs and rely purely on their geometric footprint and gravity for
stability.'® They are highly favored for indoor applications, temporary parking events, or dense
city streets where space is at a premium.

Apex Flex (Leaf-Spring): The Apex Flex (e.g., C-202) features an adjustable fiberglass
leaf-spring base.' Leaf springs provide optimal wind-deflection and lateral stability, bending
backward under wind load to spill the air while keeping the sign face oriented toward traffic."
The linear resistance of the fiberglass prevents the violent "whipping” or oscillating action
sometimes associated with coil springs.'* The Flex is MASH tested and highly portable,
weighing approximately 17 to 20 pounds."

Apex Recoil (Single Coil-Spring): The Recoil series (e.g., C-301, C-801) utilizes a heavy-duty
single steel coil-flex spring.® This design provides multi-directional wind deflection, allowing the
mast to bend and twist slightly.® This omnidirectional flexibility is highly effective in turbulent
wind environments where the aerodynamic drag is not purely frontal, such as winding roads or
areas with heavy crosswinds.®

Apex Dual Recoil & Dual Recoil Max: These mid-size and full-size stands feature Eastern
Metal's signature dual orange coil-flex springs.' The dual-spring configuration offers immense
resistance to permanent deformation and fatigue, supporting heavier rigid signs as well as
large 48-inch roll-up signs.'* The Dual Recoil Max utilizes a telescoping mast that elevates rigid
signs up to 84 inches above grade and roll-up signs up to 120 inches above grade, satisfying
the strictest maximum height requirements for high-speed highways.'

Apex Summit: The Summit is a full-size stand that replaces the steel coils with dual fiberglass
leaf-springs.'® This hybridizes the lateral stability and smooth deflection of the leaf spring with
the heavy-duty mast capacity of the full-size frame, providing supreme performance in
extreme weather conditions."
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The speed of deployment is governed by the leg-release mechanism. Minimizing the time a
worker spends assembling a stand on the edge of a live traffic lane directly reduces their
exposure to vehicular strikes. Eastern Metal stands feature multiple built-in options tailored to
contractor workflows *:
e Kick-Lever (KL): A foot-actuated release that allows the operator to unlock and kick the
legs into position without bending down, saving time and reducing lumbar strain.®
e Direct-Drive (DD): A robust, mechanical pin leg release known for its extreme durability
and failure resistance.® In harsh environments filled with dirt, mud, and concrete dust,



complex levers can jam; the direct-drive pin relies on brute mechanical simplicity,
ensuring consistent operation.’

e T-Pin (TP): A spring-loaded pull-pin system offering simple, intuitive tactile feedback.'
Roll-up signs attach to the Apex stands using a universal Spin-Handle, which clamps down
securely on the fiberglass batten, or a Quik-Attach lever.® This universal compatibility ensures
that Eastern Metal stands can accept signs from other manufacturers, increasing their utility for
large rental fleets."”

Competitive Market Analysis: Dicke Safety and TrafFix Devices

To fully contextualize the performance of the Apex line, one must analyze competitors such as
Dicke Safety Products and TrafFix Devices, which share significant market share in the TTC
space.’

Dicke Safety Products: Dicke’s primary offerings include the Uniflex (compact) and TwinFlex
(full-size) series.” The Uniflex utilizes a single vertical steel coil spring and features a leg
"Kick-Release" design." Aluminum leg models feature.100" wall aircraft quality tubing, while
economical steel legs are 16 gauge.” The TwinFlex series directly competes with the Apex Dual
Recoil, utilizing dual heavy-duty steel coil springs.' Dicke utilizes a "Screwlock" universal clamp
for attaching the fiberglass batten to the mast, which provides a secure friction fit." Both
companies offer MASH-compliant stands, but Eastern Metal differentiates itself by offering the
fiberglass leaf-spring option (Apex Flex and Summit), providing an alternative to contractors
who prefer linear deflection over coil oscillation.

TrafFix Devices (The Zephyr): TrafFix takes a radically different engineering approach with the
Zephyr sign stand.”' Instead of folding metal legs and spring-based wind deflection, the Zephyr
uses a 38-pound steel plate molded into a recycled rubber base.”' It has a low-profile footprint
(28" length x 17.5" width x 4" height) with no legs extending into traffic.”’ The heavy rubber base
is skid-resistant, and the stand is designed to spill wind naturally by yielding, rather than relying
on mechanical springs.”® While the Zephyr excels in extreme space constraints and eliminates
trip hazards for pedestrians, its heavy weight (38 Ibs compared to the 20 lb Apex Flex)
significantly increases physical fatigue during mass deployments, making it less ideal for
sprawling highway projects requiring dozens of sign placements.'

Expanding the TTC Ecosystem: Channelizing Devices
and Barricades

While roll-up signs provide advance warning to motorists, channelizing devices physically guide
road users through the complex geometry of the TTC zone.? Eastern Metal’s product
ecosystem extends into barricades, drums, traffic cones, and delineators, all of which must
function synergistically to manage traffic flow and define the safe work space.’

Traffic Cones and Cone Bars

Traffic cones (such as the TC1 and TC2 series) are the most rapidly deployable channelizing
devices.” However, a line of standard cones provides no longitudinal physical barrier to prevent



pedestrians from walking between them. To address pedestrian control and delineate shallow
trenches or sidewalk closures, Eastern Metal provides Work Area Cone Bars.’

These heavy-duty PVC bars feature built-in plastic rings that slip over the top of standard
cones or delineator tubes.’ Available with Engineer Grade (EG) reflective striping (Yellow/Black
or Orange/White), they expand telescopically from 65 to 120 inches for the long model, or 46 to
80 inches for the short model.” This creates an instant, highly visible barricade that acts as a
reusable replacement for standard warning tape, significantly enhancing pedestrian safety
without requiring heavy steel barricades.’

Roadmax Stackable Traffic Drums

Drums provide a more imposing visual presence than cones, heavily utilized on high-speed
roadways and freeways to construct merging tapers.? The Eastern Metal Roadmax drums
feature a five-tier design to maximize the surface area available for retroreflective sheeting,
ensuring early nighttime detection.?® Constructed from UV-stabilized orange polyethylene,
they utilize a friction-fit breakaway base system; upon vehicle impact, the drum separates from
the weighted base, absorbing kinetic energy and minimizing damage to the vehicle while
preventing the drum from becoming an airborne projectile.? Their stackable design allows
dozens of drums to be transported efficiently on a single flatbed truck.”

Barricades and Warning Lights

Type |, Il, and lll barricades are utilized for lane closures, road closures, and severe hazard
marking.” Eastern Metal's barricades can be equipped with 300 or 400 Series warning lights to
enhance nighttime conspicuity.” These lights feature incandescent or LED arrays with internal
switches for Flashing (Type A) or Steady-Burn (Type C) modes.?’ Flashing lights are mounted on
barricades to warn of isolated hazards or point-specific dangers, while steady-burn lights are
used in a continuous series on channelizing devices to delineate the edge of the traveled way
at night.”” The lights are typically operated via photocells to automatically activate at dusk,
conserving battery life during daylight hours.?”’

Regulatory Compliance: Deciphering MUTCD Chapter
6

The Manual on Uniform Traffic Control Devices (MUTCD), published by the Federal Highway
Administration (FHWA), is the definitive national standard for all traffic control devices.?
Chapter 6 of the MUTCD specifically addresses Temporary Traffic Control, establishing
non-negotiable standards, guidance, and options for work zone safety.” Mastery of Chapter 6
is the foundation of professional traffic safety and dictates how Eastern Metal products are
deployed in the field.

The Six Zones of Temporary Traffic Control

A properly designed TTC plan divides the work zone into distinct temporal and spatial areas,
each demanding specific sign sequencing and channelization *:



1. Advance Warning Area: The section where road users are informed about the
upcoming zone. Sign spacing here is highly dependent on approach speeds to allow for
adequate perception-reaction time.

2. Transition Area: The section where traffic is redirected out of its normal path (e.g., lane
closures). This is achieved through tapers constructed with channelizing devices like
Roadmax drums.?

3. Buffer Space: A longitudinal and lateral empty space that provides a recovery area for
errant vehicles that breach the channelizing devices. No equipment, materials, or
workers are permitted in the buffer space, ensuring a protective void.?

4. Work Space: The area closed to traffic and set aside exclusively for workers, heavy
equipment, and materials.’

5. Activity Area: The combination of the work space and the buffer space.?

6. Termination Area: The section used to return road users to their normal path, often
marked with "END ROAD WORK" signs to signify the conclusion of the hazard.

Sign Sizing and Font Requirements

The physical size of the warning sign must scale with the speed limit to ensure drivers have
adequate visual processing time. MUTCD Table 6F-1 dictates specific dimensions.?’
Furthermore, standard warning signs feature a diamond shape, black legend, and fluorescent
orange background.*
According to guidelines implemented by various state authorities (such as the lowa DOT
SUDAS Standard Specifications), signs are strictly categorized by approach speeds *":
e Speed Limit < 25 mph: Minimum sign size is 30" x 30" with a minimum uppercase letter
size of 4 inches.”
e Speed Limit 25 - 35 mph: Minimum sign size is 36" x 36" with a minimum uppercase letter
size of 5inches.”
e Speed Limit > 35 mph: Minimum sign size is 48" x 48" with a minimum uppercase letter
size of 7 inches.”
The MUTCD mandates strict adherence to letter height and stroke width; modifying fonts or
altering letter sizes to fit custom text is strictly prohibited.” Consistent typography ensures that
drivers recognize and process the message quickly at highway speeds using established
cognitive pathways.* A 48-inch diamond sign typically uses approximately a 1-inch black border
that frames the orange field and black text to maximize contrast.*

Sign Placement and Spacing Metrics

The spacing of advance warning signs (typically referred to as Dimensions A, B, and C) is critical
for decelerating traffic smoothly. Spacing is dictated by the road classification and operating
speeds. If signs are placed too close together, the driver experiences cognitive information
overload; if placed too far apart, the driver may forget the warning before encountering the
actual hazard.*

Typical spacing guidelines are broadly classified as follows (with variations based on specific
State DOT engineering manuals) *:



Roadway Type / Dimension A (1st Dimension B (2nd Dimension C (3rd
Speed Sign) Sign) Sign)
Urban (Low Speed: | 100 ft 100 ft 100 ft
20-30 mph)

Urban (High 350 ft 350 ft 350 ft
Speed: 35-40

mph)

Rural / Highway 500 ft 500 ft 500 ft
(45-55 mph)

Freeway / 1000 - 2640 ft 1500 ft 1000 ft
Expressway (Advance)

(60-70 mph)

In urban settings with frequent intersections, signs are placed closer together because drivers
travel shorter distances between decision points and turning movements.* Conversely, on a 55
mph rural highway, a driver is covering over 80 feet per second; thus, a minimum 500-foot
interval is mathematically necessary to provide roughly 6 seconds of processing time between
each sequential sign.*

Mounting Heights and Clearances

The vertical placement of a sign face is engineered to maximize visibility over preceding
vehicles and to ensure pedestrian safety on adjacent sidewalks. The MUTCD and state
supplements (such as MoDOT EPG 616) mandate specific minimum mounting heights *°:

e Rural Undivided Highways: A minimum mounting height of 5 feet, measured from the
bottom of the sign to the near edge of the pavement, is recommended to ensure visibility
over brush and roadside topography.*

e Urban and Divided Highways: A minimum mounting height of 7 feet is required.*® This
height serves a dual purpose: it allows drivers to view the sign over the roofs of parked
cars in urban corridors, and it ensures the bottom of the sign clears the heads of
pedestrians utilizing adjacent sidewalks.*°

e Portable Supports (Short-Term): For short-term operations (typically up to 3 days),
signs may be mounted on portable sign stands (like the Apex series) with a minimum
height of 1 foot (12 inches) above the traveled way.'? This lower height allows for the use
of compact, easily deployable stands while still meeting safety thresholds for temporary
hazards.*



Institutional Procurement and State DOT Integration

While the MUTCD provides the national baseline for traffic control, state Departments of
Transportation (DOTs) retain the sovereign authority to implement stricter specifications, which
they curate through Approved Products Lists (APL) or Qualified Products Lists (QPL).°
Manufacturers like Eastern Metal must navigate these complex bureaucratic structures to
ensure their products can be legally procured and deployed by contractors working on
state-funded infrastructure projects.

State-Specific Specifications and Testing

New York State DOT (NYSDOT): NYSDOT applies notoriously strict regulations regarding the
crashworthiness and material composition of TTC devices. Historically, NYSDOT crash testing
evaluations have placed specific limitations on the use of large roll-up signs on lightweight
portable stands.>* In certain evaluations of fiberglass bases, NYSDOT limited the use of 48-inch
signs mounted 18 inches above the ground unless they were crash-tested in tandem
(simulating a vehicle striking one stand and carrying it into a second stand) to simulate a
worst-case impact scenario.®* Furthermore, NYSDOT strictly enforces the use of NYSDOT
Class A sign sheeting, though variations like ASTM D4956 Type IX are permitted under specific
material approvals.®* NYSDOT also outlines precise procedures for removing pavement
markings without damaging the substrate, utilizing mechanical roll-up devices or blasting.*®
Minnesota DOT (MnDOT): MnDOT requires that all critical TTC products, including portable
sign stands, truck-mounted attenuators, and delineator drums, be selected exclusively from
their Approved Products List to guarantee quality control.** MnDOT specifies that any warning
lights used in conjunction with signs or barricades must be SAE Class 1 certified, ensuring
maximum luminous intensity for both day and nighttime operations.® Furthermore, MnDOT
closely regulates the use of flexible roll-up signs, sometimes requiring explicit engineer
authorization for their deployment in lieu of standard static, rigid post-mounted signs.*

lowa DOT: lowa DOT explicitly integrates NCHRP 350 and MASH 2016 standards into its SUDAS
(Statewide Urban Design and Specifications) guidelines.® They mandate that portable sign
stands must be independently crashworthy and proven stable in windy conditions.*' lowa also
dictates specific geometric heights for channelizing devices; for example, traffic cones must be
a minimum of 28 inches tall with retroreflective bands for nighttime use or high-speed
operations (>35 mph), while shorter 18-inch cones are restricted exclusively to daytime,
low-speed environments.*'

Strategic Product Integration and Contractor
Workflows

A seasoned traffic safety professional does not evaluate TTC products in isolation; rather, they
are viewed as interconnected nodes within a broader, dynamic safety system. Understanding
the contractor's operational workflow is essential for recommending the correct combination
of Eastern Metal products.



Workflow Profiles

Utility Contractors and Municipal Public Works: These crews engage in short-term,
highly mobile operations (e.g., manhole access, tree trimming, pothole patching). They
highly value compact, non-deflectable or leaf-spring sign stands (like the Apex Flex)
paired with 36-inch Marathon or NRFVO roll-up signs." Their primary concern is
preserving truck space, minimizing setup time, and utilizing products that can be
deployed by a single worker in under a minute.’

Highway Contractors and Heavy Paving Companies: Operating long-term,
high-speed interstate work zones, these contractors require the maximum level of
visibility and stability. They utilize heavy-duty full-size stands (Apex Dual Recoil Max),
48-inch Diamond Grade roll-up signs, and hundreds of Roadmax drums to form long
merging tapers that safely guide vehicles at 70 mph.” Wind deflection and MASH
compliance are their paramount concerns.

Emergency Management and First Responders: Police and fire departments require
instantaneous deployment. They utilize fluorescent pink Super Bright signs with generic
legends ("ACCIDENT AHEAD", "EMERGENCY SCENE AHEAD") to secure crash scenes
within minutes, often deploying signs directly from the back of rapid-response SUVs
using compact stands.’

Rental Companies and Traffic Control Specialists: These entities purchase equipment
in massive bulk. They prioritize extreme mechanical durability, universal compatibility, and
field repairability (e.g., utilizing the Lock-Pocket repair kits) to maximize their return on
investment across multiple grueling rental cycles.'

The Sequencing of a Traffic Control Plan

When a contractor initiates a lane closure, a logical, MUTCD-compliant sequence of product
deployment must occur, building the work zone from the outside in:

1.

Advance Warning Phase: The contractor selects a 48-inch "ROAD WORK AHEAD"
Diamond Grade roll-up sign and pairs it with an Apex Dual Recoil stand." This combination
is chosen to provide maximum nighttime visibility and to withstand the turbulent
aerodynamic wake of passing semi-trucks.'” The Lock-Pocket system allows the worker
to secure the battens in seconds, minimizing their physical exposure adjacent to live
traffic.'

Transition Phase: To form the merging taper, the contractor deploys Roadmax Stackable
Drums equipped with Type C steady-burn LED warning lights.” The heavy breakaway
bases ensure the taper remains intact, smoothly guiding vehicles out of the closed lane.
Buffer and Activity Phase: To secure the pedestrian pathways near the excavation site,
the contractor places TC2 traffic cones at 10-foot intervals and connects them using
highly reflective Work Area Cone Bars.” This physically prevents pedestrians from
wandering into the heavy equipment zone while maintaining visual boundaries.’
Termination Phase: Finally, an "END ROAD WORK" sign is deployed on an economical
Apex Compact stand at the end of the termination area, signaling to motorists that the



hazard has passed and they may safely resume normal highway speeds.’
This systematic product pairing—matching the material's retroreflectivity to the operational
timeframe, the stand's mass to the ambient wind conditions, and the channelization device to
the specific hazard type—demonstrates a masterful application of both physical engineering
and MUTCD compliance.

Conclusion

The temporary traffic control industry requires a meticulous, uncompromising synthesis of
regulatory knowledge, material engineering, and mechanical design. Eastern Metal Signs and
Safety has established a robust ecosystem that addresses these multi-faceted demands
through continuous innovation—from the precise chemical composition of ORALITE Super
Bright sheeting to the kinetic energy management of the Apex leaf-spring and dual-coil sign
stands.

By closely adhering to the spatial and dimensional mandates of MUTCD Chapter 6, and
navigating the rigorous crashworthiness criteria of MASH 2016, manufacturers provide
contractors with the tools necessary to protect human life in highly dangerous environments.
Whether deploying a simple, lightweight daytime mesh sign for suburban utility work or
orchestrating a complex, mile-long configuration of Diamond Grade signs and Roadmax drums
for interstate reconstruction, the selection of appropriate TTC equipment dictates the safety of
the roadway. Ultimately, the effectiveness of a work zone relies not just on the isolated quality
of a single sign or stand, but on the integrated, compliant, and strategic application of the
entire traffic safety ecosystem.
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