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***********************************INSTRUCTIONS***********************************

This example specification template is intended to aid the purchaser in communicating requirements to contractors in support of potential acquisition decisions. The specification applies to active roadway vehicle barriers (referred to afterwards as the “barrier system”), which includes power-assisted or manual operated active vehicle barriers.
The example specifications template is not exhaustive and should not be employed “as is.” The purchaser should adapt the specification template to suit organizational context (e.g., procedural and policy constraints or requirements), threat assessments, operational requirements, and site-specific context. The template uses an outline format and bracketed [] text to help the purchaser tailor the template. Bracketed [] text indicate items that should be defined by the purchaser. Notes (*) indicate information provided to the purchaser to help in understand the content and layout of the template. The purchaser can develop their own specifications template by:
· First, conducting planning activities and research to better understand relevant context and possible implications of specification decisions. The example specification is intended to be used in concert with the Guide to Active Vehicle Barrier (AVB) Specification and Selection Resources, which highlights available resource and activities to conduct prior to and alongside specification.
· Second, identifying additional examples of specifications from projects or organizations with relevant context. Such specifications will provide useful comparisons to this template to highlight areas that should be considered further before adopting. Unique organizational or project context might lead you to adopt requirements very different from the examples identified in this template.
· Third, modifying the scope of the specification content included in the example template by deleting or adding numbered levels. Adhere to organizational standards when editing the example specification template. Is each numbered and lettered section adding a requirement that the organization deems desirable and appropriate? If not, then delete that section or replace it with the appropriate substitute language.
· Fourth, modifying the content of the specification text, by filling in the bracketed language. A first pass should identify and remove bracketed specifications, typically “SELECT” items, not appropriate or desirable to include as a requirement. The remaining bracketed content should then be defined or removed, and typically on a case-by-case basis for each project.

For bracketed text that says INSERT, the appropriate measure depends on the project context. The purchaser should determine the appropriate measure for each project and replace the INSERT bracketed text with that value for each project. For bracketed text that says SELECT, the measure is not always included or is typically one of only a few values. Determine whether to include the sentence as a specification consideration, and if the consideration is desirable, select from one or more of the examples provided (or an appropriate substitute). The final version of this document to be used for dissemination to the contractor(s) should be edited by the purchaser per their project specific requirements and have no remaining Bracketed [] text or *Notes.
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BARRIER SYSTEMS 
GENERAL

A. The purpose of this document is to communicate the purchaser’s requirements for active roadway barrier system (referred to as the “barrier system”) to contractors in support of potential acquisition decisions. The barrier system includes but is not necessarily limited to,
power-assisted or manually deployed active vehicle barriers located in and around the entrances/exits access at control point locations. 

B. Specifications are comprised of the following sections and subsections:

4I.
PERFORMANCE


41.
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82.
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103.
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114.
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216.
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238.
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249.
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2410.
TESTING AND ADJUSTING


2611.
WARRANTY


2612.
SPARE PARTS


2613.
TRAINING


C. 
 Terms of Reference. The following parties referenced herein are comprised as follows:

1. Purchaser. The entity requesting from the Contractor(s) acquisition of a barrier system and services as described herein; the client or customer.

2. Contractor. The entity providing services to the purchaser, which includes the manufacturer, installer, or a third party provider. 

3. Installer. The contractor providing installation services to the purchaser.

4. Manufacturer. The contractor providing manufacturing or fabrication services to the purchaser.

5. Operator. Staff in the field who operate the installed barrier system.

6. Other terms (e.g. RSO, contracting officer), will be as identified by the purchaser.
D. References. [The current list reflects references included in the original template. Update to match any template modifications]
1. UNIFIED FACILITIES GUIDE SPECIFICATIONS (UFGS)

a. DIVISION 01 GENERAL REQUIREMENTS

b. DIVISION 03 CONCRETE

c. DIVISION 28 ELECTRONIC SAFETY AND SECURITY

d. DIVISION 31 EARTHWORK

e. DIVISION 32 EXTERIOR IMPROVEMENTS

f. DIVISION 34 TRANSPORTATION

2. AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS (AASHTO)

a. AASHTO HB-17 (2002; Errata 2003; Errata 2005) Standard Specifications for Highway Bridges

3. AMERICAN WELDING SOCIETY (AWS)

a. Shear Studs: AWS D1.1

b. AWS D1.1/D1.1M
(2010) Structural Welding Code – Steel

c. Welding Electrodes: AWS A5.1 or A5.5 E-7-XX

4. ASTM INTERNATIONAL (ASTM)

a. ASTM F 2656 (2007) Standard Test Method for Vehicle Crash Testing of Perimeter Barriers

b. Steel Pipes: ASTM A53

c. Shear Studs: ASTM A108

d. Cement: ASTM C150 Type I

e. Aggregates: ASTM C33

5. U.S. DEPARTMENT OF STATE (DOS)

a. SD-STD-02.01 (2003; Rev A) Specification For Vehicle Crash Test of Perimeter Barriers and Gates

6. U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

a. 29 CFR 1910 Occupational Safety and Health Standards

7. UNDERWRITERS LABORATORIES (UL)

a. UL 486A-486B (2003; Rev thru Apr 2009) Standard for Wire Connectors

8. Concrete: ACI building code 318-99

I. PERFORMANCE

*Note: The Performance Requirements section contains specifications related to the expected goals and outcomes of the barrier system (i.e. the barrier unit and necessary accessories) employed. Functional Specifications contains specifications related to the operation of the barrier system when in the intended operational environment. The Submittals subsections describe expectations for information sharing to support identification of additional design details or services necessary to ensure performance.

1. PERFORMANCE REQUIREMENTS

E. Manufacturers shall provide barrier systems that comply with [INSERT applicable purchaser’s federal, state, and/or local government and purchaser’s organizational regulations]. 

F. Manufacturers that intend to provide barrier systems shall have demonstrated successful experience in relevant contexts. Acceptable forms of demonstration include prior production of units with similar security attack resistance, dimensions, and resistance ratings, [produced within the last INSERT minimum number, e.g. 5 years] [and/or with at least INSERT minimum number of total installed units, e.g. 25].

G. Stopping Capacity. Manufacturers will provide certifications to evidence that the barrier design has been tested by an approved, independent testing agency. A test result that meets or exceeds one or more of the following results is required: 

1.  Crash tested in accordance with the following test methods:
a.  [INSERT test method name(s), e.g. ASTM F 2656]

2. [INSERT test vehicle weight, impact velocity(s)]

3. [INSERT vehicle penetration or allowable range] 
4. [INSERT dispersion of major debris or allowable range]
5. [SELECT Additional stopping capacity considerations include that barrier]:
a. [SELECT Must present a visible obstacle capable of [SELECT stopping; immobilizing; destroying [INSERT list of components] in] vehicles with a weight and velocity characteristics as defined above.]
b. [SELECT Must be able to prevent a follow-on vehicle from passing post-impact.]
c. [SELECT Must be designed or crash rated to stop a vehicle approaching from [SELECT a single direction at minimum; either direction].] 
d. [SELECT Must be demonstrated to [SELECT stop; allow] pedestrian access.]
e. [SELECT Must protect against [INSERT additional threats, e.g. VBIED, ballistics].]
f. [SELECT Provide documentation for barrier survivability, e.g., an assessment of barrier condition following a documented crash test. It should include an estimate of damages (including to foundation), repair time, and level of effort to restore barrier to normal operations.]
H. Barrier blocking dimensions must be provided ‘as certified/approved.’ [SELECT Alternatively, if a barrier system's dimensions are between the dimensions of two crash tested barrier systems that are otherwise identical, then that barrier system is also acceptable, pending review [INSERT by an acceptable approval entity, e.g. qualified engineer].
I. Physical Constraints. The manufacturer must demonstrate within site drawings that the installed barrier system is capable of (1) operating within the allowable site dimensions, and of (2) allowing or obstructing all expected vehicle types, including vehicles following alongside or behind another vehicle. The barrier system may meet requirements by changing dimensions through temporary removal or reconfiguration, provided that the expected change(s) in configuration can be performed within [INSERT minimum operator time in hours] and does not require tools, equipment, or knowledge that aren’t readily available to the operator. 
1. Width. Provide a barrier or set of barriers capable, in width of operation, of obstructing vehicular traffic in a [INSERT width of access to control] meter wide traffic lane. The installed barrier system must be demonstrated within site drawings as capable of operating within the allowable site dimensions, less than [INSERT maximum site dimensions] when in both open/closed positions, including swinging/sliding elements.
2. Height. To ensure barrier fits allowable site overhead, all barrier elements must be less than [INSERT maximum overhead] when in both the open and closed positions. As determined by engineer to prevent expected high-frame and low-frame vehicles from passage, height when in the closed position shall be no less than [INSERT height] mm above the roadway, as measured from the top of the roadway to the top of the vehicle arresting element, and extend to at least [INSERT height] mm above the roadway surface, as measured from the bottom of the vehicle arresting element to the top of the roadway.
3. Allowable Protrusions. To allow passage of vehicle with low undercarriage, the barrier elements in the open position and within the vehicle clearance area shall extend no more than [INSERT minimum expected undercarriage height, e.g. 16 mm] above the roadway surface or be flush to the roadway. The barrier shall be equipped with on and off ramps or other measures for smooth transition between surfaces when the barrier extends more than the recommended height above the roadway when in the open position.

4. Allowable gaps. The installed barriers must be demonstrated within site drawings as capable of allowing gaps of no more than [INSERT minimum expected threat width or crash-tested gap, whichever is less] mm. If pedestrian access is necessary, gaps should allow no less than [INSERT allowable gap for pedestrian access and/or ADA requirements, e.g. 3 feet]. For gates, the maximum clear opening between the gate frame and end posts, between the bottom of the gate and finished grade, and between any grill work shall be 75 mm 3 inches.
5. Axel load. If barrier design requires that barrier components support weight, barriers shall be capable of remaining in operation without immediate repair following support of the maximum expected load, [maximum expected vehicle weight, e.g. for U.S. highways typically 80 kN (18,000 pounds) axle load or equivalent wheel load] and also if expected due to operation procedures, a maximum tandem axle load of [e.g. maximum expected load of 142 kN (32,000 pounds) for U.S. Highways]. Design for this load shall be in accordance with AASHTO HB-17. 
6. Foundation. The barrier system shall require no more than [INSERT maximum allowable foundation depth]
 to accommodate its foundation.
J. Normal Operating Speed. The barrier system of the installed widths or lengths shall be capable of being opened within [INSERT time to accommodate maximum traffic flow, e.g. 5-13 seconds] and closed within [INSERT time e.g. 3-10 seconds] during normal operation. 
K. Emergency Operating Speed. If requested, the barrier shall be additionally capable of being lowered within [time to close against threat at distance of detection, given operator response time, e.g. 1.5-3] seconds from activation in emergency operations. Manufacturer should inform the purchaser of the estimated number of emergency fast operation activations that impact the barrier level of maintenance estimated from normal operations. The barrier system shall include all necessary control and logic devices, lines and valves to override and lock out the normal speed control for emergence fast operation of the barrier.
L. Normal Operations. Design operator for the maximum expected cycle applications, intended access, and operating modes. Barrier system shall allow intended operation modes.
1. The barrier system shall be capable of operating a minimum of [number to accommodate maximum peak traffic, e.g. 200] complete up/down cycles per hour, for at least [duration of peak traffic expected] hours per day. Else, if operating mode is not cycled for each vehicle, the system shall be designed to maintain the default position, without inspection or activation, for period of time of up to [e.g. 1] week and remain functional.
2. The barrier system must be compatible with the available power sources identified to the manufacturer, and the electrical supply standard shall be [e.g. 208VAC 1 phase 60 Hz]. Other power sources utilized by the barrier may be specified and agreed upon if justified by site drawings and barrier system design. Power backup systems shall be [e.g. 24 to 100 volt] or less systems.

3. Barriers indicated as portable or transportable shall be capable of manual and/or backup power operation independent of a locally available power source. 

4. [Insert if required] Speed must be easily adjustable by [the end user without the need of special tools, computers or software, by manufacturer, and/or by manufacturer approved third party]. Manufacturer shall inform the purchaser of the user adjustments expected to impact barrier performance or level of maintenance.
5. [Insert if required] The retractable barrier motion shall be instantly stopped within [1-3] seconds and reversible.
M.  Reliability. Barrier systems shall be capable of operating given normal operations specifications provided above with the level of maintenance outlined in the manufacturer maintenance manual, unless otherwise indicated by the manufacturer in the Manufacturer Submittals. The barrier system must provide maximum dependability and ease of maintenance.

1. The barrier shall perform without failure of any component necessary for continued operation of barrier for [e.g. 200,000] continuous cycles.

2. The motors(s)/operator(s) shall be capable of actuating the installed barrier system. Manufacturer shall verify that the motors(s)/operator(s) are suitable for operating the installed dimensions and weight, and are sufficiently sized for the expected speed and frequency of operations. 

3. For heavy traffic, if applicable, the barrier should be demonstrated as capable of [30%-100%] duty cycle or continuous open/close cycles without failure due to overheating.

4. If available, manufacturer shall provide a description of tested or field conditions used to verify cycle performance, including presence of weather, traffic, and levels of performed maintenance. Cycle testing must be performed in a configuration where the active barrier itself is located in an outdoor location that will expose the unit to full sunlight and the effects of climatic conditions at the test facility (pollution, rain, snow, sleet etc). 
5. The system must be designed to function consistently in the intended locations to which this specification document applies. If available, manufacturers should provide demonstrated success of installed barriers in similar site conditions, including duration and level of maintenance. 
N. Serviceability. Barrier shall minimize the level of effort to maintain the barrier. 
1. Barrier and accessories shall allow local technician [SELECT trained by manufacturer; approved by manufacturer] to perform routine and annual maintenance tasks without the assistance of heavy equipment or specialized tools not readily available. 

2. Panels and sealing features mounted on the barrier shall be included and made accessible in a secure manner to facilitate maintenance and repair. 

3. Location of critical components may be [SELECT under-ground; above-ground].

4. Manufacturer shall indicate potential equipment failures requiring levels of maintenance greater than those indicated in maintenance manuals, including for accessories, to ensure barrier performance in local conditions and following accidental or intentional impact.
O. Back-up and Manual Operation. The manufacturer shall describe how the barrier system is intended to respond in even of a power failure and emergency operations. 

1. Power failure and emergency operating modes must not compromise safety or security. The system shall be designed to prevent an un-commanded motion or disruption of controls in the event of hydraulic, electrical, or mechanical failure. The system shall be designed to [SELECT open; close; remain in the last commanded position] in the event of hydraulic, electrical, or mechanical failure. Manual override option [SELECT shall; shall not] be provided. 
2. The control system must provide back-up and manual operating capability for use in the event of a power failure. The manual operation of the barrier must be simple, with no use of tools or knowledge not identified by the manufacturer and made readily available in advance, and requiring no more than the intended staffing levels of [INSERT number, e.g. 1] person(s) using approximately [INSERT staff physical capacity, e.g. 267 N 60 pounds of force]. The barrier must be capable of being returned to the secure position, in manual mode, in no more than [INSERT duration, e.g. 5 minutes]. 
3. Backup or Uninterrupted Power Supply (UPS) for the master and slave control panels shall ensure barrier operations and must provide, as a minimum, [INSERT number, e.g. 3 or 400
] complete cycles (open and shut) without the use of a manual system in the event of a power failure. In the event of main power loss, back-up power will initiate and later return to main power [SELECT by an automatic transfer switch; operator with the use of tools and knowledge identified by the manufacturer and readily available]. 

4. Locks. The release mechanism must not be accessible from the threat side of the barrier. A mechanism that is lockable shall be provided to secure the barrier in the desired position. The control panel, housing cover, and electrical power supply breaker shall be able to accept a lock. For gates and beams, the barrier shall be capable of being hinged from either side. Hinge points of both buttresses shall each contain a locking pin with padlock acceptance for securing the crash gate in the closed position. For remote or high threat locations, additional security measures may be specified [INSERT additional measures as required]. The system shall be designed to maintain the barriers in the raised position, without inspection, for period of time of up to [e.g. 1] week. If a hydraulic system is used, it shall be equipped with pressure relief valves to prevent overpressure. On hydraulic barrier systems provide a fail-safe lock system on the hydraulic cylinder which prevents the barrier from lowering in the event of a hydraulic failure.
P. If emergency (fast operation) is specified, the slave and master controls must have an emergency (fast operation) secure switches for each barrier. The emergency switch or switches for the slave control must not be equipped with reset capability.

Q. [Electric, hydraulic, or pneumatic drive] systems may be used for barrier systems.

1. The operator/motor drive used for the barrier system must be purposefully designed and have demonstrated successful operation in the field to move the arresting element of the barrier. 

2. Hydraulic System. The hydraulic system (if so equipped) shall consist of an electrically driven hydraulic pump which shall pressurize a high pressure manifold connected to a hydraulic accumulator. Where power and hydraulic lines are required and are below grade they must be protected with rigid electrical conduit.
3. Unless otherwise indicated, electric motors shall have [drip-proof] [totally enclosed] [totally enclosed fan cooled] enclosures. All couplings, motor shafts, gears, and other moving parts shall be fully guarded in accordance with 29 CFR 1910 Subpart O. For multiple barriers operated from a single hydraulic unit it is highly recommended that the electric motor be a 3-phase type. Panels (or barrier guard components) shall be removable without disassembling the guarded unit.
R. Environment. Demonstrate that the barrier system shall operate in the proposed environment and will perform consistently under local conditions and as executable by the local labor force. Environmental conditions for the barrier system shall not exceed manufacturer indicated operating ranges, or manufacturer shall verify that proposed system (including necessary accessories) will operate in local environment. See Accessories section for some environment considerations. In locations subject to exposure to severe weather or to intensive exposure to dirt, sand, and other harmful elements, the desired operating condition may be provided by protection through placement in a protected building space or enclosure, or with designed features demonstrated to limit the effects of harmful elements on performance or life of the barrier. The desired operating conditions may be achieved either by using HVAC equipment for the space, or by using an enclosure accessory for power unit with heating and cooling unit accessories as needed to maintain the environmental conditions within the enclosed container. If power unit is place outdoors, provide an enclosure as an accessory where necessary to maintain required environmental conditions, and provide heating and cooling units as accessories as needed to maintain the conditions. 

S. Demonstrate barrier system complies with federal and/or state EPA regulations, which may require that an oil/water separator be installed in the pit drainage system to ensure capture of any hydraulic fluid that may leak out of the system, or use of biodegradable fluids. If pit/vault type construction is required provisions will be made for drainage and connection to storm drainage system, or if no storm drain exists, a self-priming submersible sump pump of adequate capacity (or substitute feature ensuring performance) will be specified.

2. FUNCTIONAL SPECIFICATIONS

T. Operation across Lanes or Multiple Units. Single barriers may be individual operated, or as multiple barriers operating in sets as a single blocking unit, across one or more lanes. For this project:

1. Each [individual barrier; set of barriers operating together] shall have its own controls based on [control of a single entry or exit lane; other unit of control]. Each [individual barrier; set of barriers operating together] shall be operated independently from any other set of barriers within the system. 

2.  A control panel and control circuit shall be provided to interface between all barrier control stations and the power unit. 

3. A control panel shall be provided for the intended operation of modular units or across lanes, to include one for [the inbound lanes and a separate one for the outbound lanes] where the barriers are located.

4. On dual or multiple lane sally ports or installations with more than two anti-ram barriers, provide a custom panel that consolidates controls (separate controls and EFO’s required for each barrier; however, open barrier annunciator may be combined per sally port).
5. Barrier "UP/OPEN" and "DOWN/CLOSED" indicator lights shall be included for each [barrier] [set of [number, e.g. 3, or single lane] barriers].
U. Features, accessories, and programming shall allow a range of optional inputs to command the barrier, to include: [SELECT vehicle loop detectors; access control systems; remote hard wired control; remote radio; card purchaser; key switch; local guard operator console; or a combination thereof].

V. Control systems must provide [SELECT push button; touch screen] control capable of the following:

1. For gates and beams, the operator shall feature a ‘soft start’ and ‘soft stop’ or demonstrated equivalent feature to minimize shock loads to the gate and maximize hardware life. 

W.  For barriers with an emergency fast operation mode, provide a barrier system that disarms all safety components of barrier systems when in emergency mode.

X. Control Panel Operation. The control panel shall allow direct interface with current and potential planned auxiliary equipment such as card purchasers, remote switches, loop detectors, infrared sensors, and barrier limit switches. 

1. The control and logic modules are initially programmed by a professional installer to meet the widest range of operating requirements, including interface with remote control stations and buried detectors. Control function include [INSERT as indicated in accessories or site drawings]: monitor barrier status, monitor fluid pressure, system diagnostics, open / close, emergency open, emergency close, manual override, fast operation override.

2. The barrier system logic must be subsequently field programmable [SELECT by manufacturer; by technicians approved by the manufacturer; by the end user] [and without the need for [SELECT special software; special permissions; at minimum or no additional cost]].

3. Provide only programmable logic controllers (PLC’s) and/or other components that are compatible with surrounding site technologies, e.g. RS232 and CAT 5 technologies.

4. Controls must be configured to stop barrier when safety features (e.g. sensors) are activated, except when EFO system is engaged if included.

5. Systems must be capable of being rebooted in no more than [INSERT maximum down time, e.g. 60 seconds]. Systems must provide protection from Solar Maximum events and provide shielding from electromagnetic interference (EMI).
Y. Slave Controller. If master and slave controllers are provided, manufacturers should design to provide the slave control system in vehicle control booths or equivalent facilities. Slave control systems must be capable of being overridden by the designated security control center. Slave control panel must not require keys for operation.

Z. Master Controller. If a master and slave controller is provided, manufacturers should design to provide master control system in the designated security control center location separate from the slave controller location. The master control panel must be capable of overriding slave panels. The panels must be of a standard design and easily interchangeable (quick connect/reconnect non-solder type connections). Custom made control panel units are not permitted. Master control panel must not require keys for operation.

AA. Interlocking Functions. For sallyports, provide control systems capable of locking out barrier down operation when vehicle gates located on the protected side of the sallyport are in the open position. Provide two stage button override control of the interlocking feature at Post 1 or the designated security control center. 

AB. Monitor Screens or Display. Displays indicate system configuration and reports of control status. Control labeling and displays shall be coordinated with existing control labeling and displays at the surrounding site to the greatest degree possible, and the purchaser and manufacturer should distinguish between controls in manuals and training. Monitor screens must provide clear and readable views of the controls in bright sunlight and glare conditions. Displays must provide labels for visual features including barrier identity, control feature, control status (e.g. UP/DOWN). Features shall include [SELECT]:

1. Monitors with minimum [pixel or inch, e.g. 175 millimeter minimum (7 inches)] screen size. 

2. Monitors must be Thin Film Transistor (TFT) Liquid Chrystal Display (LCD) type, high contrast color screens, and 1280 x1024 pixels. 

3. Each monitor must depict the barrier being controlled, at the top of the screen, via video input so that the barrier operator can view the barrier operation via the screen. Directly below the view of the barrier, centered under this view provide a label of which barrier is being controlled (i.e. “Main Gate Barrier”). The text of the label must be clear and easily readable with a minimum font size of 24 point, Times New Roman Bold. Directly to the left of the label locate the barrier “UP” button. The UP button must be a minimum of 20 mm in diameter and labeled below the button “UP” with clear and easily readable, minimum 32 point font, Times New Roman Bold. Directly to the right of the label locate the barrier “DOWN” button. The DOWN button must be a minimum of 20 mm in diameter and labeled below the button “DOWN” with clear and easily readable, minimum 24 point font, Times New Roman Bold. 

3. PURCHASER SUBMITTALS TO MANUFACTURER

*Note: This section contains a list of information, additional to the specifications contained herein, to provide to the manufacturer. The intent of providing additional information is to enable manufacturers to include suitable barrier system design features which meet performance requirements and are justified by the intended site design. Although additional information may contain language similar to specifications herein, additional information does not constitute requirements. Information will be provided to the manufacturer as available, at an appropriate level of relevant detail, and excluding sensitive information. Information may be provided at a specified point in time outside of receipt of this document, but prior to acquisition. 

AC. Project Details. Manufacturer shall receive a description of the project, to include a reference name for tracking purposes, location of the site, start and completion date, estimate budget (if known), and other critical milestones.

AD. Contract Details. Manufacturer shall receive details of specific contract requirements, if known, to include the contract terms and conditions, requirements for: contractor assurance (ISO 9001, ISO 14001), confidentiality, vetting, and site induction.

AE. Site Details. Manufacturer shall receive confirmation of execution and results from supporting site assessments and analyses. Information provided will include [INSERT as intended]: 

1. Site plans, utilities diagram, building drawings, traffic survey, topographic survey, geotechnical survey, planning permission restrictions, and proposal plans. Identified changes to the surrounding road layout or facilities planned in the near (1-10 years) future. It includes confirmation of the perimeter type (threshold/site/district) and the type of Vehicle Access Control Point (single line/interlock/final denial). 

2. Indicate in drawings the location of existing and planned additional security and access control measures such as: guard facility, traffic control barriers, CCTV or surveillance, sensors.

3. Environment constraints, to include local extremes in temperature range, precipitation (fog, snow, rain), drainage and flooding risk, location of nearby corrosive environments (e.g. marine environment), ground conditions (soil type). Briefly, this includes local weather extremes in temperatures of [local extremes, e.g. 30 degrees C to below -5 degrees C], [identify soil type] at installation site, expected local drainage of [e.g. maximum runoff at site given local maximum precipitation], with local drainage system [not present; present]. The site is also subject to [flooding; a marine environment; a desert environment; wind gusts of [expected maximum in mph].
4. Maintenance operations. Briefly, road is [mechanically/manually/chemically] cleared. 

5. Expected threat levels: vehicle dynamics assessment results, threat assessment results indicating the threat the barrier shall secure against. 

AF. Manufacturer shall receive a description of intended operational procedures, to include: normal operating modes; use of activation (e.g. staffed, remote or automatic); primary and backup local power source(s); emergency and power cut scenarios to include intended fail position of barrier and use of overrides.

AG.  Manufacturer shall receive a list of desired services to be potentially provided, with expected (if applicable) duration of service, desired response times and options, which may include: project management, installation, training, maintenance and warranty services. 

4. MANUFACTURER SUBMITTALS TO PURCHASER
AH. Contractors should provide submittals as [Number, e.g. Two] printed copies and [Number, e.g. One] printable digital copy to the purchaser sent via [acceptable forum, e.g. commercial courier service] to:

[Provide appropriate recipient address]
AI. Product data for each primary material used in fabricating custom produced elements of the work; along with manufacturer's descriptive literature for standard or customized products, fabrications, assemblies, devices, and accessory items used to produce work of this section. Include mechanical, electrical, and control data for operative and motorized units, along with spare parts listing and maintenance manuals. Include complete list of equipment and materials. Include performance charts and curves. Identify applicable industry standards and how they apply to specific components. Provide programming data, instructions and a copy of the software used for all PLC’s. 

AJ. Shop Drawings. Manufacturers should provide drawings for each type and size of customized fabrication or assembly, showing installation requirements for each element of the work of this section. Show plans, elevations, and sections at not less than 1:20 scale, and details at 1:5 scale. Shop drawings shall contain complete wiring and schematic diagrams; and any other details required to demonstrate that the system has been coordinated and will properly function as an installed unit within site drawings. Drawings shall show proposed layout and anchorage of equipment and appurtenances, and equipment relationships to the other parts of the work, including foundation and clearances for maintenance and operation. Shop drawings must also indicate all applicable accessories and features that are to be provided.
AK. Barrier Certification. Documentation that barrier system is tested and certified. Include a copy of the applicable certificate of barrier performance, from the list indicated as allowable [e.g. ASTM]. Certified performance compliance documentation, to the extent elements are indicated with specific performance requirements; including actual crash test reports, equivalency certifications, design/analysis calculations, and similar data suitable for the demonstration of performance achievement.

AL. Previous Success. All barrier system components shall have a documented and verifiable satisfactory performance record in locations that are comparable to this project (e.g. similar operation and/or environment, as feature pertains). Manufacturers performing work must demonstrate success providing the intended services, including manufacturing and installation. Information is necessary to document a minimum [e.g. 1, 3, 5] year successful performance history for each type of vehicle barrier installed.
1. Forms of acceptable verification include the listed in Quality Assurance Section. 
2. If services are to be provided by a company(s) other than the manufacturer with documented success indicated herein, the documented successful manufacturer shall identify the company(s) and their intended work. Manufacturer shall submit verification that such services are acceptable and approved by the manufacturer. 
AM. Test Reports. Upon completion and testing of the installed system, a field test report shall be submitted in booklet form showing all field tests, including component adjustments and demonstration of compliance with the specified performance criteria. Each test report shall indicate the final position controls. Provide copies of actual programming code for all specific units.
AN. Operation and Maintenance Manuals. Submit Operation and Maintenance data in accordance with UFGS recommendations contained in 01 GENERAL REQUIREMENTS.

1. Submit [Number, e.g. 2] printed copies and [Number, e.g. 1] printable digital copy of operation and maintenance manuals, a minimum of [Number, e.g. 2] weeks prior to field training. One complete set prior to performance testing and the remainder upon acceptance. Manuals shall be approved prior to acceptance. 

2. Operation instructions shall outline the step-by-step procedures required for system startup, operation, and shutdown. The instructions shall include the manufacture’s name, model number, service manual, parts list, and brief description of all equipment and their basic operating features.

3. Maintenance instructions shall include routine maintenance procedures, possible breakdowns and repairs, and troubleshooting guide. The instructions shall include piping layout, equipment layout and simplified wiring, and control diagrams of the systems as installed. Operation manuals shall outline the step-by-step procedures required for system startup, operation, and shutdown. The manuals shall also include accessories, features, and procedures to cover winter operation, summer operation, and ambient temperature ranges in between, as well as normal, equipment failure, and emergency operations.
AO. Work in Corrosive Environments. Submit when requirements for corrosion resistance in “Performance Requirements” Article are applicable. 

1. The contractor shall develop and submit a site specific routine maintenance plan tailored to local conditions and executable by the local labor force. 

2. The contractor shall submit evidence that confirms that the active roadway barrier system can and will operate in the proposed environment and will perform consistently. 

AP. Spare Parts Data. After approval of the shop drawings the contractor shall submit spare parts data for each different item of materials and equipment used. The data shall include a complete list of parts and supplies, with current unit prices and source of supply.
AQ. Contractor Installation Qualification Data. Submit resumes of all contractors providing installation services, documenting the installers have installed similar barrier system within the last [e.g. 5] years. The resume must include at least 3 references (including contract information) that can provide verification that the installer has the expertise required to perform a successful installation. The installer's qualifications must be approved by the [e.g. COR] with input from an [e.g. agency or third party] physical security engineer. 
AR. Durability Submittals. Submit one of the following based on contractor’s selection, and in accordance with Durability requirements in “Performance Requirements” Article.

1.  [Test Reports: Provide independent laboratory test reports using ISO/IEC 17025 (second edition) confirming the barrier system meets the performance requirement for operating under specified number of cycles.]

2.  [Warranty: Provide warranty for operability.]
II. PRODUCTS

*Note: This section contains specifications related to producing the installed product from the barrier system design. The installed product should match the tested barrier system design and meet additional requirements as specified in Section 1 Performance Requirements. It includes production of component parts and accessories necessary to meet performance requirements when employed within local conditions and when using intended operating procedures (as described by site drawings and supporting information, to be provided as directed in Section 1.3 Submittals to the Manufacturer). This section contains specifications related to the performance of component materials employed in fabrication, and to intermediate processes required for the production and integration of a product's components. Where necessary, the manufacturer may identify demonstrated equivalents to be reviewed by [specify qualified engineer; specify approval body] and then agreed upon as acceptable substitutes by both the contractor and the purchaser.
4.1. MATERIALS, GENERAL 

AS. Steel Shapes, Plates, and Bars. ASTM A 36; except where otherwise indicated, and as follows:

1. Where indicated as "high-strength" steel, provide shapes, plates, and/or bars complying with ASTM A 588, Grade C, 34.9 kg/sq. mm (50 ksi) yield strength.

2. Where indicated as tubular "high-strength" steel, provide shapes, sizes, and wall thicknesses as indicated complying with ASTM A 618, Grade Ib; 34.9 kg/sq. mm (50 ksi) yield strength.
AT. Finishes. Finishes should allow satisfactory safety markings, aesthetic considerations, protect components commensurate with the level of expected exposure in the local environment, and form a firm undercoat for field-applied topcoats after prolonged construction-period exposures. Finishes should be free of cracks, uneven surface texture, excessive parting line offset or particle inclusions, and of a type advised by the manufacturer and engineers for protection or safety marking, which may include: 
1. Treatments, finishes, or coating to prevent structural steel from rusting, which can include exposed components be hot dip galvanized or covered with rust-inhibitive finishes.

a. All hot-dip galvanized steel components are to comply with applicable standards of ASTM A 123/A 123 M for galvanizing steel products and ASTM A 153 A, 153 M for galvanizing steel hardware.
b. Industrial enamel coatings may be used for corrosion protection.

c. Aluminum outer shells shall be oven cured powder coated.
2. Surfaces shall be painted in accordance with requirements of UFGS 09 90 00 PAINTS AND COATINGS. 
3. Shop Primer Paint. Primers should be compatible with finish system specified by the manufacturer and should comply with paint manufacturer's instructions for surface pretreatment materials and methods, and for primer application. Primers should comply with performance requirements of General Services Administration authorized Federal Specification (FS) TT-P-645, most recent version, and with paint manufacturer's instructions for baked-on primer coat material and application. Recommended features include organic, zinc-rich coating, with zinc-dust content not less than 80% by weight of non-volatile content; with vehicle base selected for compatibility with specified finish coating system. 

4. Roadway plates shall have a nonskid surface to prevent slippage by pedestrian or bike traffic. 
5. The barrier system shall be painted as specified by the purchaser to comply with safety regulations and aesthetic considerations. [INSERTS design of finish system, e.g., UFGS recommends barriers be painted white with reflective red and white reflective stripes 100 mm apart. The barrier front shall be painted white and have 100-150 mm wide reflective red stripes 100 mm apart and diagonal striping should point down and outward from the center of the device]. 

AU. Welding Rods and Bare Electrodes. Provide type recommended by AWS specifications, for the metal and alloy being welded in each element of the fabrications.
AV. Bolts and Fasteners. Where within reach of intruders working from attack-side of facilities, including working from inside sally ports, provide non-removable bolt/nut units (not removable by use of commonly available hand tools). [INSERT from the following as required]:
1. Use ASTM A 320, AISI Type 300-series stainless steel bolts and nuts. Provide stainless steel washers.
2. All control power wiring requiring compression terminals shall use ring-style terminals. Terminals and compression tools shall conform to UL 486A-486B. 

3. Roundhead screws and lockwashers shall be used to provide vibration-resistant connections. 

4. Connections between any printed circuit cards and the chassis shall be made with screw connections or other locking means to prevent shock or vibration separation of the card from its chassis.
5. For tracked barriers, guide or support wheels should utilize nylon or synthetic roller and sealed maintenance free bearings and shall be capable of up and down movement, to compensate for uneven tracks, that provides constant engagement with tracked component as it travels.

AW. All wiring shall comply with the National Electrical Code and TIA/EIA standards for signal wiring. All control wiring shall be color coded and standardized across the equipment’s product line, all cabling, conduits, and hoses shall be clearly labeled at both ends, and at intermediate pull points.

AX. Concrete Inserts. Furnish anchorage units to be placed in concrete substrates, of hot-dip galvanized cast-iron/malleable-iron body, design/type as indicated; ASTM A 153 zinc coating, ASTM A 47 casting.

AY. Setting/Anchoring Cement. Provide non-shrinking, non-staining, expansion-type cementitious compound intended for the installed design; factory prepackaged for mixing with water at project for a pourable and trowellable mix, recommended by manufacturer for exterior exposure (ASTM C 109). 
AZ. Aluminum Extrusions. ASTM B 221, Alloy 6005, Temper T5 or T6; sizes, shapes, and wall thicknesses as indicated or, where not otherwise indicated, as required to achieve performances indicated.

BA. Stainless Steel Tubing. ASTM A 269, AISI Type 304; sizes and wall thicknesses as indicated or, where not otherwise indicated, as required to achieve performances indicated.

BB.  Additional Considerations for Hydraulic Operators. Include the following, or identify substitute accessories in Accessories Section as necessary to ensure performance:
1. If necessary to comply with EPA or like regulations, hydraulic systems shall contain synthetic or biodegradable hydraulic fluid. 
2. Purchaser or Contractor should verify grade requirements with local suppliers. [SELECT from the following: fluids should be high performance type fluids with viscosity index greater than [INSERT, e.g. 375] and a temperature range that meets or exceeds local weather extremes; The fluid should be International Organization for Standardization (ISO) Grade [INSERT, e.g. Grade 32 for cooler climates, and lower for below zero climates] or ISO Grade [INSERT, e.g. Grade 46 for temperate zones]].
3. Rigid hydraulic lines shall be seamless carbon steel pipe in accordance with ASTM A106/A106M.

4. Flexible hydraulic lines shall be in accordance with SAE J517. 

5. PVC pipe and fittings for burial of hydraulic lines shall be in accordance with ASTM D3034 Type PS 46 with minimum pipe stiffness of 46.

6. For buried or below grade power and hydraulic lines [SELECT from the following: buried hydraulic lines for the connection of the hydraulic power unit to the barrier shall be flexible or carbon steel pipe; shall be a combination of flexible and carbon steel pipe; protect lines with rigid electrical conduit.]
5. FABRICATION
BC. Manufacturer should fabricate using approved materials. Fabricate to comply with indicated performance requirements. Any materials or components required for barrier performance not produced by the manufacturer shall be acceptable and approved by the manufacturer. 

BD. Manufacturer should maximize the amount of fabrication performed at a single location. Pre-fabricate and pre-assemble barrier systems at the factory and prior to installation, to the greatest extent possible. This includes interfacing, supporting, and anchorage provisions for installation as well as provisions required to survive transportation without damage. To the greatest extent possible, the installed barrier system shall be mated and fully tested at the manufacturer’s facility before shipping. Disassemble only as required for delivery.
BE. Manufacturer should fabricate for reliability and ease of maintenance. The enclosure shall be designed for easy maintenance and/or removal of items as indicated in the manufacturer maintenance manual, including accessories. 
1. Provide lifting points for maintenance. Equipment within the enclosure shall be placed and configured so that all periodic maintenance can be performed through [SELECT lockable; tamper proof] access door(s) without removal of the equipment, enclosure, or barrier. 
2. All field wiring for loop detectors, communication lines, and power circuits shall have surge protection. 
3. A disconnect system for the barrier drive shall be provided to allow manual or back-up power operation of the barrier in the event of a power outage.
4. The majority of the vehicle’s weight should be supported on non-moving barrier parts.

5. For gates, provide physical stop at both ends of the gate assembly. Gate system shall not include belts, pulleys, roller chains or sprockets to transfer power from operator to gate panel, or approved equal. Design load bearing gate to be easily serviceable and to withstand dead/live load with minimum safety factor of 2.
6. For V-tracked gates, V-track should be poured in place, level, plumb and straight and run the continuous length of both full open and full closed gate travel. For V tracked gates, a minimum two, tandem V-wheel assemblies per gate leaf, 150 mm diameter steel machined wheels with sealed roller bearings and pivoting brackets, 2200 kilogram minimum capacity.
BF. Control System Fabrication. 
1. Enclosures should: be oversized, be rated to the appropriate NEMA (or IP equivalent) rating for environment, provide protection from intrusion of foreign objects (e.g. gasketed hinged lid), and provide ample space for the addition of accessories. 

2. The control circuit shall contain all relays, timers, and other devices or an industrial programmable controller programmed as necessary for the barrier operation. 

3. All major components must be built to withstand traffic control requirements as indicated in Section 1.

4. The panels must be of a standard design and easily interchangeable (e.g. quick connect/reconnect non-solder type connections). Custom made control panel units [SELECT are; are not] permitted.

5. All device interconnect lines shall be run to terminal strips.

6. Provide primary activation push button control station located in guard booth at barrier [SELECT only; as a slave control unit, with an overriding master control unit located at a control station in the main control facility]. Operation of the emergency activation at the barrier requires a reset of the control system in order to retract the barrier; and that shall be possible [SELECT only at the [INSERT location]; at both locations]. 

7. Provide disconnect switch in a secure location.

8. Provide limit switch (up/down).
9. Provide units capable of being mounted in 480mm (19”) racks or on a desktop.

BG. Heating and Cooling System. Provide heating and cooling system per manufacturer recommendations. Where the manufacturer recommended use does not meet site conditions, specify additional heating and cooling accessories or optional features in Section 1.4 Accessories.

BH. Safety Features. [SELECT]:

1. Barrier shall include “warn before operate” systems for both the motorist and the barrier operator. Include status indicators. The vehicle arrest system must provide a clearly visible device, such as a signal light or drop arm, to indicate the barrier's status to the approaching driver. Include a barrier position indicator and power indicator pilot light to the operator at control station locations. Provide reset capability for safety features, which can also be used to deactivate signals at gatehouse location. Include barrier status indicators that provide [SELECT]:

a. Visual indication when the barrier is in the up position.

b. Visual indication when the barrier is in the down position.

c. Audio annunciator when the barrier is in the down position for in excess of adjustable time period, with adjustment capability up to [INSERT maximum desired time, e.g. 60] seconds. Include indicators at guard booth location.
2. When more than one lane of traffic exists, provide lane indicator lights to indicate the direction of traffic [SELECT to include red; green; yellow].

3. For wedge models with exposed pinch points, provide safety cover that closes the gap between the barrier top and pit when barrier is in the closed position.

4. For gates, gate panels and gate operators shall conform to UL325. Gate operators must be listed by a testing laboratory. Use high speed gate operators on UL 325, Class III and Class IV installations only.

BI. Security Features. [SELECT]:

1. Locate locks on inside (secure side) except where indicated as exterior. 

2. Avoid the use of bolts and screws exposed and accessible from the exterior (attack side) of fabricated units. Where unavoidable, provide non-removable (using ordinary hand tools) type fasteners in the assembly.

3. Manufacturers shall indicate the tested security level of their components (e.g. locks, switches, and doors). Fabricate elements with fire, ballistic, tamper-proof, and blast protection features appropriate to the site threat assessment results.
 
4. The [SELECT housing covers(s); access panel(s); main power switch; enclosures] shall be able to accept a lock. All operator cover locks are to be keyed alike. Provide matching padlock keys for each closed barrier.
5. Provide control systems housings (frames) fabricated such that the interior components can be removed without short circuiting the unit or inadvertently triggering the system. 

6. The main control panel shall have a key lockable switch to arm or disable the remote control panel. An indicator light shall show if the remote control panel is enabled.
7. Control systems should be capable of operating with intrusion detection systems.

6. ACCESSORIES
BJ. Ensure Safety and Security. Barrier shall include safety and security features as necessary to meet Section 1 requirements, and as indicated in Fabrication section, if manufacturer designates such features as an option or accessory.[SELECT]
1. Include Emergency fast operation (EFO). The EFO shall be easily distinguished from normal controls, to include either a significant difference in size of buttons, location, and/or inclusion of a flip safety cover installed over the push button or toggle switch. The EFO shall be interconnected with an indicator light. When the remote control panel EFO is pushed, operation of the barrier will not be possible from this panel until reset at the main control panel. EFO activation should be logged, if possible.

2. [SELECT Each barrier must have its own EFO button (recommended for safety); Activation of EFO will operate all barriers]. 

BK. Maximize Ease of Maintenance. Provide barrier control systems capable of self-diagnosis or performance monitoring. Barrier shall include the following or a substitute with demonstrated efficacy [SELECT]: 
1. Provide a [SELECT monitor; switch] that warns the barrier operator when the oil or other fluid levels in the unit are low.
2. Provide audit trail of up, down, EFO, interlock and reset functions of the barrier that is easily user interpreted.

3. Provide a cycle counter that records each cycle of the barrier. Provide barrier cycle counter in barrier and in control system. The cycle counter in the barrier unit must be readily visible to maintenance staff monitoring the barrier.

4. Provide lifecycle function that alerts the maintenance staff of required or upcoming necessary maintenance.

5. Provide diagnostic systems capable of reporting through the [INSERT organization’s security management systems enterprise or monitoring network system type]. 

6. If security justifies it, provide systems capable of providing secure (e.g. HTTPS) remote access connections with the network. System must allow control of access to the secure connection by [INSERT the intended list of controls, e.g. a user ID and Password].

7. Provide systems that have a troubleshooting function. The troubleshooting function must contain standardized code system or language that is consistent for each of the manufacturer’s barrier systems. Troubleshooting systems must not have remote manufacturer maintenance and diagnostic capabilities. 

8. Pressure monitoring meter: Provide pressure monitoring meter on hydraulic and pneumatic units. Provide low pressure alarm to warn when pressure has dropped below manufacturer identified allowable pressure (e.g. below 4.14 MPa (600 PSI)) in the unit.

BL. Operate in Local Environment. As needed to perform to specifications in the local environment, barrier shall include the following or a substitute with demonstrated efficacy to [SELECT]:
1. Operate with local precipitation levels. For most weather conditions, the barriers shall include NEMA Type 3R enclosures as specified in NEMA 250. Features shall be supplied to drain water collected in the barrier foundation, with the capacity to remove maximum expected water collected per minute, given local rainfall, soil type, and grade, with [SELECT no local discharge drain; purchaser provided discharge drain at distance of [INSERT distance e.g. 5 meters] from barrier system].
a. Operation systems which feature any significant components housed below grade and where drainage required exceeds manufacturer recommended capacity for a gravity drain shall include a sump pump. For a sump pump, it shall be a self-priming sump with an operating voltage accommodated by local power source [INSERT local power range, e.g. 240 volts, 1 Phase, 50 Hertz].
b. If recommended for barrier performance in local extreme precipitation levels (including due to low drainage conditions, ice melting, and flooding) the enclosure shall be equipped as appropriate with: NEMA 4 (or equivalent) junction box connection point and enclosures, IP-67 or above rated, sealed, and/or submersible sensitive components (e.g. waterproof barrier heater and motor) that protect against or operate with liquid ingress.

2. Operate in the local temperature range. Heating and cooling units for temperature sensitive components (e.g. electrical, power supply) where required. 
a. The heater shall provide ambient temperature recommended for barrier performance in temperatures down to [INSERT lowest local temperature, e.g. -40 degrees C]. 
b. When located in a heavy snow/ice environment,
 provide an in-ground ice/snow melting capability for barrier movement and for sidewalks surrounding the system.
c. Features shall suitably protect components from thermal overload, e.g. weatherproof louver vents sized and located to dissipate internal heat.
d. For hydraulic units, include fluids which maintain operating viscosity in the temperature range, even at constant heaviest use rate.

e. Based on barrier cycling, climate, and the performance range of available fluids, a hydraulic fluid heater or cooling unit may be required to maintain the temperature of fluids within their operating temperature range. 

3. Resist Corrosion. When the project site is located with 100 kilometers of an ocean/sea shore environment the components necessary for continued operation of barrier systems shall be fabricated to resist corrosive environments including salts, phosphates and other corrosive elements typically found in an ocean/sea shore environment.
4. For hydraulic power, unit shall contain synthetic and/or biodegradable hydraulic fluid that meets EPA requirements. Flexible and rigid hydraulic line working pressures shall exceed the maximum system relief pressure. 

BM. Safety Lights. Barrier shall include the following or a substitute with demonstrated efficacy [SELECT]:

1. Safety Lights. [INSERT colors, e.g. Red/yellow] 200 mm traffic lights shall be supplied for each entrance and exit to alert motorists of the barrier position. Traffic lights are not required for manual barriers. The [INSERT, e.g. yellow flashing light] shall indicate that the barrier is fully open. All other positions shall cause the light to show red. Brackets shall be supplied to allow the light to be mounted a minimum [INSERT height for motorist line of site, e.g. 1.4 meters] above the roadway pavement on a [INSERT width, e.g. 90 mm] outside diameter metal post, or mounted directly on the barrier.

2. Safety Annunciator. Provide a warning annunciator built into the barrier control panel that produces a pulsing audible sound when the speed loop detects a vehicle entering the facility with excess speed. Provide a warning annunciator built into the barrier control panel that produces a continuous sound whenever a wrong way loop detects a vehicle entering from the exit. The warning annunciator shall sound until a warning annunciator silence reset button is pressed.

3. Remote control panel with annunciator, override and reset. A remote control panel will be required at the entry control point where the barriers are located if a main control panel is required at the main security command center. A remote control panel, one panel for the inbound lane(s) and a separate panel for the outbound lane(s) shall have a panel "ON" light that is lit when enabled by a key lockable switch on the main control panel. Buttons to raise and lower each barrier shall be provided. Barrier "UP" and "DOWN" indicator lights shall be included for each barrier. 

4. If a hydraulic system is used, the hydraulic system shall be equipped with pressure relief valves to prevent overpressure.

BN. Signage and markings that shall conform to MUTCD signage guidance. Otherwise, signage should conform to surrounding signage to the greatest degree possible. Load limit signs based on allowable single axle loads and maximum tandem axle loads are required for subsurface barriers or with components supporting vehicle weight. 

BO. Obstruction Detectors. A safety feature supplied to prevent the barrier from being accidentally raised under an authorized vehicle. The sensors shall be compatible with the barrier controller and shall function as part of the surrounding barrier control systems. A combination of features may be required to operate with all expected vehicles types and in all operating conditions. The detector(s) shall provide stable and accurate long term reliability by utilizing digital logic and fully automatic tuning. The output of the detector(s) shall delay any barrier rise signal (except for Emergency Fast Operation command). The barrier system sensors shall consist of the following [SELECT]:

1. Suppression Loops. Two inductive loops whose outputs shall be used to prevent barriers closing when a vehicle is within a prescribed distance of the barrier. The output of the loops shall override all barrier rise signals until one second after a vehicle clears the suppression loop.

2.  Speed Loops. Two inductive loops whose output shall be used to signal the barrier controller of a vehicle approaching at a speed greater than the posted speed (11.2 m/sec 25 mph or less (recommended)). The speed loops shall cause the barrier control panel to annunciate a warning sound alerting the guard to make a decision as to whether the barrier should be raised or not.

3. Safety Light Curtain. Verify that it provides continuous coverage for both high and low frame vehicles and/or bikes, e.g. not less than 1067mm (42 inches) high at each side of the gate (attack and secure). Mount 125mm (5 inches) above finish grade. 

4. Wrong Way Loops. Two inductive loops whose output shall be used to signal the barrier control panel to annunciate a warning sound if a vehicle is attempting to enter the facility through the exit lane. The warning sound will alert the guard to make a decision as to whether the barrier should be raised or not.

BP. Traffic Arms. If used with a crash rated barrier system as specified herein, gate arms need not be crash rated. Performance specifications of the gate arm and related components shall not hinder performance of the crash rated barrier system, including meeting specifications for safety, security, maintenance, and operation with power failure. Each entry lane shall be provided with a vertical arm gate. Each gate shall be capable of being operated in accordance with operation requirements for the crash rated barrier (normal, emergency, and power failure), unless otherwise identified by the manufacturer and approved by the purchaser. Installation and field testing procedures for both the barrier system and the traffic arm shall be adapted as deemed necessary by the manufacturer to include operation of the barrier system with the traffic arm. A spare arm shall be offered in parts list. [SELECT]
1. This traffic arm shall additionally automatically deploy (close) when the emergency fast operation button is activated and open when the vehicle barrier is reset.
2.  This traffic arm shall [SELECT not be equipped with an automatic obstruction detector; be provided with an obstruction detector that will automatically [SELECT stop; reverse] the barrier motor at any point in its travel cycle when an obstruction is detected. 
3. The detector system shall be automatically deactivated when the arm reaches the fully lowered position.
III. EXECUTION

*Note: This section contains specifications related to verifying and preserving the quality of performance of the installed barrier system during delivery, storage, installation, and operation of the installed product. It may include requirements to share information.
7. EXAMINATION, COORDINATION, PREPARATION

BQ. Manufacturers shall provide the services of a manufacturer’s representative who is experienced in the installation, adjustment, and operation of the equipment supplied. The representative shall supervise the deliver, installation, adjustment, and testing of the equipment. All barrier system work used for this project is required to be performed by the manufacturer or a manufacturer’s authorized representative who is trained in the installation, adjustment and operation of the equipment and systems supplied.

BR. Contractor and purchaser shall coordinate installation of barrier systems with installation of related work, to ensure optimum sequencing of interfaces. Manufacturer should consult with the purchaser on options for interfacing with auxiliary equipment and systems on site.

BS. Contractor shall deliver anchorage inserts, sleeves, and other elements to be cast in concrete work, prior to the time scheduled for placement of concrete. Furnish instructions, setting diagrams, templates, and/or other information for elements to be installed as work of other sections. 

BT. Manufacturer or their certified representative should examine substrate work being provided for the installation of barrier systems of this section. They should confirm that substrate work and interfaces with site design features will achieve performances and align within installation tolerances.
BU. The chosen barrier system and installation method must be facility compatible with other security components in place at a site, such as operator line of sight, detectors, traffic arms, and CCTVs. 
BV. Access control measures adjacent to the active barrier system should meet the relevant crash rating (which may differ from the barrier depending on avenue of approach) such that measures working in concert do not introduce unacceptable gaps.

8. QUALITY ASSURANCE

BW. Manufacturer should prove successful performance of the barrier design. All equipment shall have a documented and verifiable satisfactory performance record in locations that are comparable to this project in environment and/or operation intensity. Information is necessary to document a minimum [INSERT number, e.g. 1, 3, 5 years] of successful field operation performance history for each type of vehicle barrier installed. 

1. Barrier design has demonstrated successful performance in relevant operational context, which should include [SELECT]: a cycle test report provided with submittals or upon request from barrier manufacturer; having been installed in at least [INSERT number, e.g. 25 separate locations]; having been in operation for a minimum of [INSERT number, e.g. 3 years]; averaging a monthly duty cycle of [INSERT frequency similar to the site, e.g. greater than 5,000 operations] at each location; [INSERT number, e.g. at least 5] satisfactory references of successful in-service performance of equipment in similar environment. 

2. The purchaser, at its own request and expense, shall be allowed to visit the manufacturer for a Factory Acceptance Test to verify functionality, operation speeds, workmanship and the finish color is matched against the order placed. Purchaser may elect to request that the manufacturer show other verification that the installed barrier components are mated and fully tested at the manufacturer’s facility before shipping. 

3.  Barrier blocking systems must be installed using the ‘as certified’ design indicated in Section 1 Performance Requirements, to ensure crash performance and manufacturer warranty are valid.

BX. Verification of Compatible Site and Barrier Dimensions. The contractor shall become familiar with all details of the work, and verify dimensions in the field as required for coordination.

BY. Nameplates. The vehicle barrier shall have the manufacturer’s name, contact for service, and catalog or serial number permanently affixed to a plate securely attached to the equipment in a suitable location.

BZ. Label. Each operator (i.e. motor) shall bear a label indicating that the operator mechanism has been tested for full power and pressure of all components, full stress tests of all mechanical components and electrical tests of all overload devices. 

CA. Manufacturers should provide proof of experience shall be provided in the submittals, or upon request, which should include [SELECT all of; at least one of] the following [SELECT]: [INSERT number, e.g. at least 5 years of] experience supplying barriers purposefully designed to operate via the intended installed actuators and control systems; [INSERT number, e.g. at least 100] installed barrier systems operated by actuators to be installed for the project; having passed [INSERT number, e.g. at least 3] CFT, PVT and endurance tests on barrier systems of like design]; [INSERT number, e.g. at least 5] satisfactory references of successful in-service performance of similar equipment]; permanently employs trained representatives with [INSERT number, e.g. at least 5 years of] experience in the installation, adjustment, and operation of the equipment supplied.]; permanently employs a certified industrial controls engineer on staff with [INSERT number, e.g. at least 10 years of] experience in that field; capable of building, testing and shipping the entire installed active barrier system at its facility and demonstrate performance; shipping the barrier system totally prefabricated, prewired and finished with disassembly only to the extent required for handling, delivery and installation. 

CB. Manufacturers should engage or approve a purchaser supplied Installer who has completed in last [INSERT number, e.g. five] years an active roadway barrier system installation similar in material, design, and extent to that indicated for this project and with a record of successful in-service performance.

1. Welding operators shall carry proof of AWS standards qualification on their persons, or equivalent.

2. Proof of installer experience shall be provided in the submittals, or upon request, which should include [SELECT all of; at least one of] the following [SELECT]: a current certification from the barrier manufacturer for the installation of the equipment and systems specified for the project; completed in the last [INSERT number, e.g. 5] years an active roadway barrier system installation similar in material, design and extent so that indicated for this project and with a successful in-service performance]; at least [INSERT number, e.g. 5 years] of experience installing equipment supplied]; at least [INSERT number, e.g. 5] satisfactory references for similar projects]; successfully completed in the last [INSERT number, e.g. 2 years] a CVT, PVT or equivalent endurance tests for similar projects; permanently employs a certified industrial controls engineer with at least [INSERT number, e.g. 10] years of experience in that field]; permanently employs a certified physical security professional (PSP) with at least [INSERT number, e.g. 10] years of experience in that field.

9. DELIVERY, STORAGE, AND HANDLING

CC. Contractor shall deliver elements of the barrier systems to the project with assemblies prefabricated, prefinished, and equipped with devices and accessories to the greatest extent possible, with disassembly only to the extent required for handling, delivery and installation. 
CD. Contractor shall comply with applicable criteria for packaging, handling, protection, storage, and delivery from the purchaser’s federal, state, and/or local government. Purchaser or Installer shall use Manufacturer’s export or Ocean Freight crating for shipment protection when available and store materials as recommended by manufacturer. All parties shall permit easy access for inspection and identification. Upon receipt at the job site, Manufacturer or Installer shall check materials to ensure that no damage occurred during shipping or handling. Manufacturer shall repair or replace damaged materials or structures as needed [SELECT at no additional cost to the purchaser]. Protective measures should include [SELECT]:

1. Packaging the barrier system components in a sufficient manner for transport so that the risk of damage is minimal. Export shipments must be in crates of sufficient structural integrity to be lifted by overhead crane or forklift truck without failure.

2.  Keeping steel members off ground by using pallets, platforms, or other supports. Protect steel members and packaged materials from erosion and deterioration. 

3. Store fasteners in a protected place. Clean and re-lubricate bolts and nuts that become dry or rusty before use. 

4. 
Storing products upright in the original shipping containers, covered, ventilated and protected from all weather conditions. 

5. Protecting components placed in storage from the weather, humidity, and temperature variation, dirt and dust, or other contaminants. Store structural materials on sleepers or pallets and protect them from rust and objectionable materials such as dirt, grease, or oil.

10. INSTALLATION

CE. Manufacturer shall indicate prior to installation that the Installer is acceptable, and shall state after installation that the work was acceptable. Acceptable means work was provided in compliance with the Contract Documents, does not void warranty, was proper for the conditions of application at that site, and ensures specified performance characteristics.

CF. If the active vehicle barrier is crash rated and/or certified, installing the barrier blocking element as in the 'as-tested' design. 
CG. Install the foundation and associated anchorage elements as recommended by qualified engineers to ensure the specified crash rating is maintained when operating in local site conditions. Additional site investigation and construction will be required in order to accomplish this; except when a site specific crash test was performed where the exact site requirements were utilized in the crash test.
CH. Installers shall perform installation in accordance with manufacturer’s instructions and in the presence of a representative of the manufacturer. Manufacturer's representative shall be experienced in the installation, adjustment, and operation of the equipment provided. The representative shall also be present during adjustment and testing of the equipment. Installation shall comply with manufacturer's instructions for the handling, protection, assembly, installation, anchorage, and required interface connections of barrier systems with other site work, including mechanical/electrical interconnection of power and control elements. [SELECT Additionally]:
1. Set level and plumb, true to line and location. Anchor to develop full-strength resistances against attacks and forced-entry attempts. 
2. Install units flush with roadway surface, except as otherwise indicated, as indicated in performance requirements and manufacturer installation instructions. After placement of the vehicle barrier, the pavement sections shall be replaced to match the section and depth of the surrounding pavement. Pavement shall be warped to match the elevations of existing pavement. Positive surface drainage, away from the vehicle barrier, shall be provided by pavement slope. The installer shall connect the gravity drain outlet to the existing storm sewer system using appropriately sized PVC pipe and fittings. Either or both drains can be connected as dictated by the crown of the roadway. The contractor shall provide all piping and clog free grates in pit. If recommended for drainage, a self-priming sump pump shall have the capacity to remove [INSERT number from site drainage assessment] cubic meters per second ([INSERT number] gallons per minute). The installer shall recommend if an independent drain system is needed for the sump pump. Environment or soil conditions may require additional accessories to ensure proper drainage as advised by manufacturers or engineers.
3. For gates, install exposed gate hardware, track, and devices with non-removable fasteners, where exposed to attack side. Assemble gate operating equipment and control system for smooth, secure gate movements, with ground-set items anchored in concrete supports. Comply with applicable installation provisions of ASTM F 1184. 
4. For Hydraulic barriers, place buried hydraulic lines in polyvinyl chloride (PVC) sleeves. 
11. TESTING AND ADJUSTING

CI.  Upon completion of construction, perform a field test for each vehicle barrier. The test shall include raising and lowering the barrier, both electrically and manually, through its complete range of operation. Each vehicle barrier shall then be continuously cycled for not less than 30 minutes to test for heat build-up in the hydraulic system. Notify the [INSERT designated contracting officer] [INSERT number, e.g. 7 at least days] prior to the beginning of the field test. Furnish all equipment and make all necessary corrections and adjustments prior to tests witnessed by the Contracting Officer. Test operate each active roadway barrier system operational unit through repeated cycles of operation; and demonstrate operation, controls, safety devices, signals, and other features to [INSERT designated project director]. Test barrier system operator and adjust for operation without binding, scraping, or uneven motion. Test limit switches for proper ‘at rest’ barrier position. Any conditions that interfere with the proper operation of the barrier disclosed by the test shall be corrected at no additional cost to the purchaser. Adjustments and repairs shall be done by the Contractor under the direction of the [INSERT designated contracting officer]. After adjustments are made to assure correct functioning of components, applicable tests shall be completed. 
CJ. Instructions for testing barrier systems from Slave Control Panel [SELECT].
1. Exercise Up and Down and listen for binding or rubbing.

2. Check stop & go lights, if present. 
3. If present, check sensors, loops, or detectors for function, reverse, or stop of barrier while going closed.
4. 
Check open alarm. Leave the barrier in the open position. After a preset period if identified in specifications above, an alarm will sound from the slave unit and from the master. This timer can be set in the electrical panel adjacent to the operator.

5. Test safety loop:

a. 
Open the barrier and park a vehicle over the loop but not over the barrier. Attempt to close the barrier - it should not close.

6. Test the emergency close function. Be sure there is no vehicle or individual standing on or immediately next to the barrier and have a safety person control the site. 
a. 
PART I: Activate the emergency close, from the open position - the barrier should snap closed (per agreed upon EFO speed, if in specifications above). Record the time. The slave controller should now be inoperative and will have to be reset from the master controller in Post I.
b. PART II: Now park a vehicle over the safety loop but BE SURE NO PART OF THE VEHICLE IS OVER THE BARRIER. Then follow Part I sequence - The emergency close function should now override the safety loop and the sequence should be the same as for Part I. Cut all power to the hydraulic pump and test that the barrier can be operated the required number of cycles using the back-up system. Record the number of cycles.

7. Test that the barrier will work under specified backup power.
8. Cut all power to the barrier and test that the barrier can be operated full cycle of the unit under backup, and then manual function. If applicable, test that the locks and intended operating modes (e.g. barrier fails open) work. Test again when backup power is depleted (or disconnected).
CK. Instructions for testing barrier systems from Master Control Panel, if present.
1. Check functions 3 thru 7 from the Slave Control Panel instructions above.
2. Check reset function of Slave Control Panel from Master Control Panel.
12. WARRANTY 

CL. The manufacturer shall offer a [INSERT number, e.g. 2, 5 year] [SELECT comprehensive on site material and labor] warranty for any component necessary for continued operation of the barrier system.

CM. Maintenance Responsiveness. Manufacturers shall respond to a maintenance call within [INSERT maximum allowable duration response time(s)]. Manufacturer shall identify local original equipment manufacturers (OEM) or identify other provisions (e.g. spares package, tools, and knowledge) necessary to ensure that response time(s) is met.

CN. Maintenance contracts should include inspection, adjustment, cleaning, pressure checks on barrier systems, and replacement of worn parts. The manufacturer should provide barrier maintenance support in the form of training, operation manuals, and maintenance manuals. Maintenance should be increased and/or compensating options (e.g., sump pumps, heaters, and hydraulic fluid coolers) selected for vehicle barriers subject to severe environmental conditions to ensure acceptable operation. 

CO. Manufacturer should offer the following options [SELECT]: online/telephone technical support; remote monitoring / diagnostics / resolution; emergency call-out option; other.
CP.  The purchaser at its sole discretion may opt to install the manufacturer provided replacement parts, however this will in no way void or alter the warranty. If corrosion resistance is deemed necessary, all elements of the active roadway barrier system shall be designed and constructed to resist these effects [INSERT expected duration, e.g. for a period of 5 years]. Should corrosive damage inhibit or halt the operation of the barrier system replacement parts or new barrier systems shall be shipped to the project site and installed by qualified installers provided by the manufacturer [SELECT at no additional cost to the purchaser if it occurs before the indicated duration].
13. SPARE PARTS

CQ.  Manufacturer should offer a spare parts kit per manufacturer’s recommended list for that application. Submit spare parts data for each different item of material and equipment used, after approval of the detail drawings. Include in the data a complete list of parts and supplies, with current unit prices and source of supply. Provide a manufacturer's standard recommended spare parts package, with current unit prices and source of supply. Give particular consideration to system components which are not readily available from local or commercial sources and which are critical to the operation of the system.

CR. List should be complete for each barrier, with detailed manuals on parts replacement to facilitate [INSERT number, e.g. 1 year of] normal operation. 

14. TRAINING

CS. The manufacturer must provide operator training. The manufacturers’ representative must provide initial operator training to [INSERT intended operator organization, e.g. local guard force] personnel. The training must be delivered at the post of installation [INSERT number, e.g. within one business day] following commissioning of the new system. Initial operator training must include [SELECT]:

1. An overview of the system.
2. Essential controls and displays.
3. Safety precautions.
4. Provide a field training course for designated operating staff members. Training shall be provided for a total period of not less than [e.g. 1, 8]
 hour of normal working time and shall start after the system is functionally complete but prior to final acceptance tests. Field training shall cover all of the items contained in the operating and maintenance instructions. 

5. If a manufacturer does not provide a thorough program for operator training, the user should work with the manufacturer to develop a checklist for normal and emergency operating procedures.
CT. The manufacturer must provide supervisor training. The manufacturer’s representative must provide initial Supervisor training for the [intended supervising staff or organization, e.g. Regional Security Officer] or designated representative, and others as identified by the designated representative. This training must be delivered at the post of installation within [e.g. one business] day following commissioning of the new system. Initial Supervisor training must include:

1. An overview of the system.
2. An understanding of the system’s purpose and capabilities.
3. Essential controls and displays.
4. Safety precautions. 

CU. The manufacturer must provide training documentation. Immediately upon completion of Operator and Supervisor training, documentation of training must be delivered to the authorized representative at the post of installation. and Training documentation must include:

1. The date and time of the training.
2. A list of the names of the personnel trained.
CV. The manufacturer must provide maintenance training: The manufacturer or representative must provide Maintenance training, including manufacturer’s certification training to the level of “Factory Authorized Technician” or equivalent status at the manufacturer’s facility for the following personnel [SELECT]:

1. [Number, e.g. Two (2)] instructional personnel [INSERT from the technical training branch or equivalent].
2. [Number, e.g. One (1)] instructional designer [INSERT from the instructional systems management branch or equivalent].
3. [Number, e.g. One (1)] subject matter expert (SME) [INSERT from the security technology branch or equivalent]. 

4. [Number, e.g. One (1)] security personnel [INSERT from technical security branch or equivalent].
CW. The manufacturer must provide no less than [e.g. two (2)] additional spaces per each Maintenance training class and/or training at their manufacturing facility for other designated personnel. This training must encompass all aspects of operations, maintenance, safety and repair. 

CX. Maintenance training must enable the personnel listed in this section to perform routine maintenance and inspection requirements, in compliance with the manufacturers’ requirements. 
CY. The manufacturer must make available annual refresher or re-certification Maintenance training for personnel identified in Section 1.10.
CZ. The manufacturer must make available a refresher training to appropriate staff following barrier system upgrades [INSERT internal training threshold, e.g. requiring more than 4 hours for staff accommodation]. 
DA. Documentation. All manuals, to include operator, maintenance, and repair manuals are required in both printed and printable electronic formats. [Number, e.g. Two] copies of these manuals, to include all revisions, are to be delivered with the system at the time of commissioning. Copies of all manuals and revisions must be sent via [INSERT acceptable forum, e.g. commercial courier service] to:

[INSERT appropriate recipient address]

DB. Copyright. [SELECT copyright statement for specifications, e.g. a copyright release is required for all documentation to permit the reproduction and use of this material on purchaser internal automated information system networks.]
END OF SECTION 
� Manufacturer should be provided with soil type and site drawings to consider a reasonable area requiring a certain foundation depth for total expected area is allowable, as the excavation area requiring foundation depth may exceed tested conditions. 


� Number of cycles should reflect security level, traffic flow, and acceptable maintenance response time.


� Example of security standards include: State Department Standard DOS SD-STD-01.01 Revision G Certification Standard Forced Entry and Ballistic resistance of Structural Systems; fire resistance to DIN 4102; electric strikes meeting specifications of Underwriters Laboratories (UL) Standard 1034, Burglary Resistant Electric Locking Mechanism; meeting ANSI Standard A156.30 2003, ANSI Standard 156.5-2001 American National Standard for Auxiliary Locks and Associated products; cabinets tested to BRE LPS1175; magnetic lock having at least 1200 pounds of shear holding power; high security mauer key lock, Class A, ECBS/ENV 1300 approved, with similar rating to BS EN 1143-1 1997.


� NOTE: For power assisted option, select the longer requirement, e.g. 8 hour. For the manual option, select the shorter requirement, e.g. 1 hour.
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