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SECTION 34 75 13.13

CRASH RATED ACTI VE VEHI CLE BARRI ERS AND CONTROLS
02/ 22

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers the
requi renents for the design of a crash rated active
vehicle barrier systemwhere the crash rated active
vehicle barriers can consist of a portable,
sem - per manent, pernanent, power-assisted or
manual |y depl oyed crash rated active vehicle
barriers, covers the active vehicle barrier contro
system and non-crash rated actuated traffic arns.
Desi gner shoul d consult UFC 4-022-01 Entry Control
Facilities Access Control Points at
https://ww. wbdg. org/ ffc/dod/unified-facilities-criteria-ufc/ufc-4-022-01
and for Armmy projects consult the Access Contro
Poi nt Standard and Standard Design Criteria. This
speci fication supercedes previous versions of 34 71
13.19 Active Vehicle Barriers and replaces 34 41
26.00 10 Access Control Point Control System

Adhere to UFC 1-300-02 Unified Facilities Cuide

Speci fications (UFGS) Fornmat Standard

https://ww. wbdg. org/ffc/dod/unified-facilities-criteria-ufc/ufc-1-300-02
when editing this guide specification or preparing

new proj ect specification sections. Edit this guide

specification for project specific requirenents by

addi ng, deleting, or revising text. For bracketed

items, choose applicable itens(s) or insert

appropriate information.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for

this gui de specification are wel come and shoul d be

submitted as a criteria change request at

https://ww. wbdg. org/ ffc/dod/ unified-facilities-guide-specifications-ufgs/uf

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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PART 1  GENERAL
R I I S Sk R S I S

NOTE: The design of an access control point/entry
control facility (ACP/ECF) must be fully engineered
to ensure conpliance with the appropriate Army, Navy
or Air Force Standards for ACPs/ECFs. Using these
standards and criteria, the designer nust prepare an
ACP/ ECF project specific design including the
drawi ngs as indicated herein. The project specific
drawi ngs along with this edited perfornance
speci fication nust be included in the procurenent
docurments for the ACP/ECF crash rated active vehicle
barrier (AVB) control system

Drawi ngs rmust identify the follow ng: active and
passi ve vehicle barrier |ocations, overspeed and
wrong way detection zones, Closed Circuit Tel evision
(CCTV) camera coverage areas, |ntrusion Detection
Sensor and tanper switch |ocations, duress alarm

| ocations, traffic signal and warning beacon

| ocations, actuated traffic armlocations, and

i nci dental construction. Provide active barrier
control panels locations and | ayouts and sequence of
operation.

Arnmy Project: ACP Standard Design Draw ngs can be

used in the devel opment of the requirements herein

However, if changes to the control panels fromthe

drawi ngs are made, the designer is responsible for

ensuri ng the changes are refl ected.
R I I S Sk S S R R S S S I
This UFGS replaces UFGS 34 75 13.19. Al references in other docunents,
standards, and criteria to 34 75 13.19 now apply to 34 75 13. 13.

1.1 REFERENCES
R I S S S S S I R I I R R S S O

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
t hi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's

Ref erence Article to automatically place the
reference in the Reference Article. Also use the
Ref erence W zard's Check Reference feature to update
the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.
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AVERI CAN ASSCOCI ATI ON OF STATE H GAMWAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)

AASHTO GDHS- 7

AASHTO LTS

AASHTO RSDG- 4

(2018; Errata 2019) A Policy on Geonetric
Desi gn of Hi ghways and Streets

(2013; Errata 2013) Standard
Specifications for Structural Supports for
H ghway Signs, Luminaires and Traffic
Signal s

(2011; Errata 1 2012; Errata 2 2015)
Roadsi de Desi gn Gui de

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS D1.1/DL1. 1M

(2020; Errata 1 2021) Structural Welding
Code - Steel

ASTM | NTERNATI ONAL ( ASTM

ASTM A106/ A106M

ASTM A123/ A123M

ASTM D4956

ASTM F2656/ F2656M

(2019a) Standard Specification for
Seam ess Carbon Steel Pipe for
Hi gh- Tenperature Service

(2017) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

(2013) Standard Specification for
Retroreflective Sheeting for Traffic
Cont r ol

(2023) Standard Test Method for Crash
Testing of Vehicle Security Barriers

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE 142

| EEE C37. 90

| EEE C37.90.1

| EEE C62.41.1

| EEE C62.41.2

(2007; Errata 2014) Recommended Practice
for G ounding of Industrial and Comerci al
Power Systens - | EEE Green Book

(2005; R 2011) Standard for Relays and
Rel ay Systens Associated Wth Electric
Power Appar at us

(2013) Standard for Surge Wthstand
Capability (SWC) Tests for Relays and
Rel ay Systens Associated with Electric
Power Appar at us

(2002; R 2008) Cuide on the Surges
Envi ronnent in Low Vol tage (1000 V and
Less) AC Power Circuits

(2002) Recommended Practice on
Characterization of Surges in Low Voltage
(1000 V and Less) AC Power Circuits

SECTION 34 75 13.13 Page 9



| EC 60068-2-27

| EC 60068-2-30

| EC 61000-4-5

| EC 61131-3

| SO I SO | EC 17025

NENVA

NENVA

NENVA

NENVA

NENVA

NENVA

NENVA

NENVA

NFPA

NFPA

| NTERNATI ONAL ELECTROTECHNI CAL COWM SSI ON (| EC)

(2008; ED 4.0) Environmental Testing -
Part 2-27: Tests - Test Ea and Gui dance:
Shock

(2005; ED 3.0) Environnmental Testing -
Part 2-30: Tests - Test Db: Danp Heat,
Cyclic (12 H + 12 H Cycl e)

(2017) El ectromagnetic Conpatibility (EM)
- Part 4-5: Testing and Measurenent
Techniques - Surge Immunity Test

(2013) Progranmable Controllers - Part 3:
Pr ogramm ng Languages

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

(2017) Ceneral Requirements for the
Conpet ence of Testing and Calibration
Laboratories

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

250

ICS 1

ICS 2

ICS 4

MG 1

TC 2

TS-1

TS-2

(2020) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mum

(2022) Standard for Industrial Control and
Systens: Ceneral Requirenents

(2000; R 2020) Industrial Control and
Systems Controllers, Contactors, and
Overl oad Rel ays Rated 600 V

(2015) Application Guideline for Term na
Bl ocks

(2021) Mdtors and Generators

(2020) Standard for Electrical Polyvinyl
Chlori de (PVC) Conduit

(1989; R 2020) Traffic Control Systens
(not recomended for new designs)

(2021) Traffic Controller Assenmblies with
NTCl P Requi renents - Version 03.08

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

70

70E

(2023; ERTA 7 2023; TIA 23-15) National
El ectrical Code

(2024) Standard for Electrical Safety in
t he Workpl ace

SECTION 34 75 13.13 Page 10



SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)
SAE J517 (2020) Hydraulic Hose
U S. ARMY CORPS OF ENG NEERS ( USACE)

EM 385-1-1 (2024) Safety -- Safety and Health
Requi r enent s Manual

U. S. DEPARTMENT OF DEFENSE ( DOD)

DOD 8500. 01 (2014; Change 1-2019) Cybersecurity
DOD 8510. 01 (2022) Ri sk Managenent Franework (RVF) for
DoD Systens

U. S. FEDERAL H GHWAY ADM NI STRATI ON ( FHWA)

MUTCD (2009; Rev 2012) Manual on Uniform Traffic
Control Devices

NCHRP 350 (1993) Recomrended Procedures for the
Saf ety Performance Eval uati on of Hi ghway
Feat ures

U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

21 CFR 1040 Performance Standards for Light-Emtting
Product s

29 CFR 1910 Cccupational Safety and Health Standards

47 CFR 15 Radi o Frequency Devi ces

UNDERWRI TERS LABORATORI ES (UL)

UL 486A-486B (2018; Reprint Jul 2023) UL Standard for
Safety Wre Connectors

UL 508 (2018; Reprint Jul 2021) UL Standard for
Safety Industrial Control Equi prent

UL 651 (2011; Reprint May 2022) UL Standard for
Saf ety Schedul e 40, 80, Type EB and A
Ri gid PVC Conduit and Fittings

UL 796 (2020; Reprint Gct 2023) UL Standard for
Safety Printed Wring Boards

UL 1059 (2019; Reprint Jul 2022) UL Standard for
Saf ety Term nal Bl ocks

UL 1076 (2018; Reprint Feb 2021) UL Standard for
Safety Proprietary Burglar Alarm Units and
Syst ens
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1.2  ABBREVI ATI ONS AND DEFI NI TI ONS

1.2.1 Abbr evi ati ons

a. ACP - Access Control Point

b. AIE - Automated Installation Entry

c. AVB - Active Vehicle Barrier

d. AVBCS - Active Vehicle Barrier Control System

e. BM5 - Bal anced Magnetic Switch

f. CCTV - Closed Circuit Tel evision System

g. CPU - Central Processing Unit (Conputer)

h. CSM5 - Central Security Monitoring Station (e.g., Installation Police
St ati on)

i. CVT - Contractor Verification Test

j. DTS - Data Transm ssion System

k. ECF - Entry Control Facility

|. EFO - Energency Fast Qperate (active barrier energency fast close
control)

m FAT - Factory Acceptance Test

0. IDS - Intrusion Detection System

p. PLC - Programmabl e Logic Controller

g. PVT - Performance Verification Test

r. RSM - Renpte Status Mnitor

s. SDC - Standard Design/Criteria

t. SDDC - Surface Deploynent and Distribution Command

u. SDDCTEA - Surface Deploynment and Distribution Command Traffic

Engi neeri ng Agency
v. TCU - Traffic Controller Unit
w. UPS - Uninterruptible Power Supply
X. VCC - Visitors Control Center
y. VPD - Vehicle Presence Detector
2.

2 Definitions

Comand & Control. Conmand & Control function refers to |ocation the main
guard will be located to oversee the activity at the ECF/ ACP. This is
typically the Gatehouse, but not in all cases.

Crash-rated active vehicle barrier. Crash-rated active vehicle barrier and
active vehicle barrier in this specification refer to a vehicle
barrier that has been tested to i npede or stop a vehicle of a specific
wei ght and speed. The barrier is operable either nmanually or through
el ectrical controls.

1.3 SUBM TTALS
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnmittal
items in the text, to reflect only the subnmittals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

SECTION 34 75 13.13 Page 12



For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability Quiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCOCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Army projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Overall SystemDrawings; G, [ 1]

Point to Point Wring Information; C[, [ ]]
TRAFFI C CONTROL PLANS; ¢, [ 1]

crash rated active vehicle barrier system;, C, [ 1]
Installation; C[, [ 1]

Electrical Work; C[, [__ 1]

Touchscreen; C[, [ 1]

SD- 03 Product Data

Maj or Conponents; G, [ 1]

11 Data Package; C[, [___ 1]
CRASH RESI STANCE: DEMONSTRATI ON OF COWPLI ANCE; ¢, [ 1]
Hydraulic Fluid nanufacturer's data; C[, [___ 1]

SD- 05 Design Data

traffic signal support design calculations; C, [ 11
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UPS Cal culations; ¢, [ 1]

Generic Design and Contract Revisions; C[, [__ 1]
SD- 06 Test Reports

Crash Test Reports; C[, [ 1]

Current Site Conditions; G, [ 1]

KEY CONTROL PLAN; C[, [___ 1]

Factory Acceptance Test; C[, [ 1]

Factory Acceptance Test Report; G, [ 1]

Contractor Verification Test; C, [ 1]

Contractor Verification Test Report; C[, [__ 1]

Performance Verification Test (PVT); ¢, [ 1]

Perfornmance Verification Test Report; C[, [___ 1]

Endurance Test; C[, [__ 1]

Final Report; C[, [ 1]

SD-07 Certificates

COVPONENT CERTI FI CATION;, C[, [ 1]

Cybersecurity Equi pnent Certification; ¢, [ ]]
Cybersecurity Installation Certification; C, [__ 1]
Installation Superintendent Qualifications; C, [ ]]
Proj ect Manager Qualifications; ¢, [ 1]

TECHNI CAL SPECI ALI STS QUALI FI CATIONS; C¢[, [ 1]

SD- 08 Manufacturer's Instructions
Manuf acturer Repair of Coatings Instructions; C[, [ 1]
SD-10 Operation and Mai ntenance Data
Qperation and Mai ntenance Manuals; C[, [ 1]
OPERATI NG AND MAI NTENANCE | NSTRUCTIONS; G, [ 1]
Submit operation and nmi ntenance data in accordance with Section

01 78 23 OPERATI ON AND MAI NTENANCE DATA, Controls O&M Data Package
and the requirenents herein.
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1.4 | NSTALLATI ON PACKAGE

Submit Installation package [120][150] days after receipt of the Notice to
Proceed. The installation package consists of the overall system
drawi ngs, major components and data package.

1.4.1 Overal | System Drawi ngs
Include the following in overall system draw ng package:

a. Functional System Block Diagram identifying all mgjor equiprent
i ncludi ng i nterconnection between conponents specified herein and
t hose furni shed under other sections and conmuni cati ons protocol s.

(1) Indicate control/signal and data comunication paths and identify
PLCs, control interface devices, and nmedia to be used

(2) Describe characteristics of network and other data conmunication
lines.

(3) Describe nmethods used to protect against power outages and transient
vol tages including types and ratings of isolation and surge
suppressi on devi ces used in data, comunication, signal, control, and
ac and dc power circuits.

b. Block and Wring D agrans of each subsystem

c. Drawi ng showi ng equi prrent |ayout in the Command & Control including
the Master control panel, UPS, and other hardware intended to be
| ocated in the Command & Control

d. Drawi ng showi ng equi prent |ayout around the crash rated active
vehicle barriers including the crash rated active vehicle barriers,
active vehicle barrier control box(es), vehicle presence detectors,
stop lines, traffic signals, warning beacons (w g-wag warning
signals) (if applicable), and actuated traffic arns (if applicable).

e. A signing and pavenent marki ng plan.

f. Drawi ng showi ng | ayout and di nensi ons of the each individual active
vehicl e barrier operating panels.

g. Touchscreen Audi bl e Tones and Visual Indications if used. Include
the following naterial for use at touchscreen video control panels:

(1) Audible indication, notification, and al arm tones.

(2) Visual materials for touchscreen video control panel display screens,
conplete with proposed shapes, colors, scale, and textual content.
Provide the follow ng: graphics, including naps; icons; dialog boxes;
and hel p nessages, pronpts and instructions. Provide material in
col or.

h. Tanper switch locations for AVBCS rel ated cabi nets and operating
panel s.

i. Vehicle presence[, overspeed,] [and w ong-way] detector |ocations,

set-points, and sensor detection patterns. |nclude descriptions of
the security strategy for detecting potential threat vehicles, the
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1

e bl ——y

coverage and operation of the sensors, and the hunan machi ne
interfaces for overspeed and wong way al arns.

j. Details of connections to power sources, including power supplies
and groundi ng.

k. Prelimnary point-to-point wiring database. Prelimnary subnmttals
is to provide sufficient detail to ensure the final database has al
the appropriate information. Provide details such as the |egend to be
used for the different wiring types, al phanuneric nunbering schene,
abbrevi ati ons to be used, and the |layout of the database. Provide an
exanpl e of a small section of the system show ng the point-to-point

Wi ring.

4.2 Point to Point Wring Information

Fi nal point-to-point wiring diagram of conplete interconnected system

i ncludi ng database listing of wire nunbers, to and from desi gnati ons, and
wire characteristics. Provide the final database for the wiring. The

dat abase is to include details such as the | egend to be used for the
different wiring types, al phanumeric nunbering schene, abbreviations to be
used, and where the wire starts and where it ends..

. 4.3 Maj or Conponent s

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

NOTE: Delete items not in the project.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Submit the follow ng for approval:

a. Active Vehicle Barrier Controls to include pushbuttons, indicating
lights, switches and panels.

b. Programmuabl e Logic Controller

c. Traffic Signs: powered and unpower ed.

d. Traffic signals and traffic signal supports.

e. Warning Beacons (w g-wags).

f. In-pavenent |ights.

g. Alarmdisplay panels.

h. Sequence of Events Recorder

i. Cable and wiring used for the data transm ssion
j. Surge protection device.

k. Cabinets and other main conponents needed to nmake a conplete system
| . Tanper switches.

m Actuated traffic arms.

n. Touch screens, if all owed.
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0. Equi pnment used for presence detection
p. Wong-way detection

g. Overspeed detection

R ——

. 4. Dat a Package

R I S S S S I I R R R O R S I
NOTE: The acquisition of all technical data, data
bases and conputer software itens that are
identified herein will be acconplished strictly in
accordance with the Federal Acquisition Regulation
(FAR) and the Departnent of Defense Acquisition
Regul ati on Suppl emrent (DOD FARS). Those
regul ati ons, as well as the Air Force, Navy, Arny
and Corps of Engineers inplenentations thereof,
shoul d al so be consulted to ensure that a delivery
of critical itens of technical data is not
i nadvertently lost. Specifically, the Rights in
Techni cal Data and Computer Software C ause, DOD FAR
52.227-7013, and the Data Requirenents C ause, DOD
FAR 52.227-7031, as well as any requisite software
licensing agreenents will be made a part of the
CONTRACT CLAUSES or SPECI AL CONTRACT REQUI REMENTS
In addition, the appropriate DD Form 1423 Contract
Data Requirenments List, will be filled out for each
di stinct deliverable data item and nmade a part of
the contract. Were necessary, a DD Form 1664, Data

Item Description, will be used to explain and nore
fully identify the data itens listed on the DD Form
1423. It is to be noted that all of these clauses

and forns are required to ensure the delivery of the
data in question and that such data is obtained with
the requisite rights to use by the Government.

Include with the request for proposals a conpleted
DD Form 1423, Contract Data Requirenments List. This
formis essential to obtain delivery of al

docunentati on. Each deliverable will be clearly
speci fied, both description and quantity being
required.

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

1.4.4.1 Del i very

Deliver all itens of conputer software and technical data (including
techni cal data which relates to computer software), which is specifically
identified in this specification in accordance with the CONTRACT CLAUSES
SPECI AL CONTRACT REQUI REMENTS, and in accordance with the Contract Data
Requi renents List (CDRL), DD FORM 1423, which is attached to and t hereby
made a part of this contract. ldentify all data delivered by reference to
the particul ar specification paragraph against which it is furnished.

1.4.4.2 Techni cal Data and Software
Include the following in the data package:

a. Communi cati ons speeds and protocol descriptions.
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b. Operator commuands.
c. Alarm and system nessages and printing formats.

d. Start-up and shut-down operations including system and dat abase
backup operati ons.

e. Expansion capability and nethod of inplenentation
f. Sanple copy of sequence of events report.

g. Color print of the graphical user interface (GJI) screens (when
used) on 216 x 292 nm 8-1/2 by 11 inch paper

h. Systemdata entry requirenents.

i. User enrollment.

j. System and application software descriptions.

k. Recovery and restart procedures.

. Use of report generator and generation of reports.
1.4.4.3 Active Vehicle Barrier Controls

Descri be operation of the different barrier control operating nodes to

i ncl ude normal and energency operation, barrier control swtches,
[actuated traffic arns,] [overspeed,] [wong-way,] traffic signals,
war ni ng beacons, and vehicle presence detectors. Include description of
security strategy for defeating a threat vehicle and the SDDC approved
barrier safety schene for protecting i nnocent vehicles frombarrier
operations.

1.5 TRAFFI C CONTROL PLANS

1.5.1 Traffic Control Plan for the maintenance of traffic during
construction
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

NOTE: Arny Projects choose the bracketed option

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide a Traffic Control Plan for mai ntenance of traffic during
construction[ per Section 08C of EM 385-1-1].

1.5.2 Traffic Control Plan During Crash Rated Active Vehicle Barrier
Mai nt enance

Descri be plans for taking one or nore active barriers out of service for
mai nt enance or testing purposes, while other barriers at the ACP/ ECF
remain in service. As a mnimm include requirenents for traffic signa

i ndi cati ons, for baggi ng signal heads, and for tenporary passive barriers
and signage, e.g., Type 3 passive barriers, per MJTCD. Include both short
term (less than an hour) and | ong term pl ans.

1.6 COVPONENT CERTI FI CATI ON

Provide certifications fromthe manufacturers of the follow ng equi pnment
as part of the data package: crash rated active vehicle Barrier
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[ programmabl e logic controller (PLC),] [traffic arm] warning signal
annunci ator, sequence of events recorder, and all sensors including
[overspeed,] [wong-way,] [and ]vehicle presence.

1.7 CYBERSECURI TY EQUI PMENT CERTI FI CATI ON

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

NOTE: In sone cases a dedicated cybersecurity
specification nay be provided for the AVB control
system If so, designer is responsible for adding

in the specification nunber and nane into the

par agr aph. Coordi nate equi prent certification with
Covernnent's cybersecurity requirenents and
interpretations. Verify that the systemi ncl udes
renote control or renote access capability.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Furnish a certification that control systens are designed and tested in
accordance with Section 25 05 11 CYBERSECURI TY OF FACI LI TY RELATED CONTROL
SYSTEMS, and as required by individual Service |Inplenmentation Policy.

1.8 OPERATI ON AND MAI NTENANCE MANUALS

Submit finalized manuals in electronic/digitial format within 30 days
after conpleting the Endurance test. Update the draft copy used during
site testing with any changes required prior to final delivery of the
manual s. Identify each manual's contents on the cover. Include in each
manual the nanes, addresses, and tel ephone nunmbers of each subcontractor
installing equi prent and systens, and the nearest service representative
for each item of equi pnent. Provide each manual with a table of contents
and tab sheets. Place tab sheets at the begi nning of each chapter or
section and at the begi nning of each appendi x. Include nodifications nade
during installation, checkout, and acceptance in the final copies
delivered after conpletion of the endurance test. Provide the nunber of
copi es of each manual to be delivered per DD FORM 1423

1.8.1 Sof t war e Manua
In the software manual describe the functions of all software and include
all other information necessary to enabl e proper |oading, testing, and
operation. As a mnimum include in the manual the follow ng:
a. Definition of terns and functions.
b. Use of system and application software.
c. Procedures for systeminitialization, start-up and shutdown.
d. Alarmreports.
e. Reports generation
f. Database format and date entry requiremnments.

g. Directory of all disk files.

h. Description of all comunication protocols, including data formats,
command characters, and a sanple of each type of data transfer

SECTION 34 75 13.13 Page 19



1

8.2 Har dwar e Manua

As a m nimum describe all equi pnent furnished in the hardware nanual and
i ncl ude the foll ow ng:

a. GCeneral description and specifications.

b. Installation and checkout procedures.

c. Equipnent electrical schematics and | ayout draw ngs.
d. System schematics and | ayout draw ngs.

e. Alignnent and calibration procedures.

f. Manufacturer's repair parts list indicating sources of supply.

.8.3 Functi onal Design Manua

Identify the operational requirenents for the systemand explain the

t heory of operation, design philosophy, and specific functions within the
functional design manual. Include a description of hardware and software
functions, interfaces, and requirements for all system operating nodes.

.8.4 Mai nt enance Manua

I ncl ude descriptions of maintenance for all equipnment including

i nspection, periodic prevention maintenance (include specific tine
intervals for each recomrended preventative nmaintenance tasks), fault
di agnosi s, and repair or replacenent of defective conponents in the
mai nt enance manual .

.8.5 Application Software

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Army projects. Choose the option USACE
Protective Design Center.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

Provide a copy of the software installation package on optical disk that
runs the control program Provide on optical disk, separate fromthe
operating systemsoftware, the conplete programor inmage of the installed
software, with all custom changes and configuration data specific for the
installed system At the end of project, after the endurance test is
conpl ete, provide conplete sets of optical discs. [Provide one set of

di scs to the USACE Protective Design Center.Provide one to be turned over
to the User.]

.8.6 Fi nal System Draw ngs

Mai ntain a separate set of drawi ngs (including site, civil, electrical
nmechani cal , structural, and architectural plans, elevations, and details),
el ementary diagrans, wiring diagranms, and control diagranms of the system
to be used for final systemdrawings. This set is to be accurately kept
up-to-date with all changes and additions to the AVBCS and to be delivered
to the Government with the final endurance test report. |In addition to
bei ng conpl ete and accurate, this set of drawings is to be kept neat and
not be used for installation purposes. Furnish final drawings with the
endurance test report on optical disk in [Mcrostation |atest Version]
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[or] [AutoCAD | atest version]]| ] format.

1.9 CRASH RESI STANCE: DEMONSTRATI ON OF COVPLI ANCE
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

NOTE: Prior to February 1, 2009 both DOS and DOD
certified crash rated active vehicle barriers were
based on test reports submitted by a manufacturer
Barriers tested prior to February 1, 2009 and
subsequently certified by DOS are included in a
final published list for use by others. DOD will
continue to certify and publish their own certified
list. Both of these lists may be found by pointing
your web browser to

DOD requires all crash-rated (anti-ram active
vehicle barriers utilized at access control points /
entry control facilities be on the DOD Anti-Ram
Vehicle Barrier list.

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

Submit the follow ng as denmonstrati on of conpliance with the specified
crash resistance requirenments for each crash rated active vehicle barrier
proposed for this project. Departnent of Defense requires all crash-rated
active vehicle barriers to be on the DOD Anti-Ram Vehicle List. The DOD
Anti-Ram Vehicle List in effect at the tinme of contract award is to be
used.

1.9.1 DOD Letter of Certification

Submit a DOD Letter of Certification for crash-rated active vehicle
barrier with a configuration identical to the as tested crash rated active
vehicl e barrier being provided. DOS Letter of Certification is all owed,
however, the crash-rated active vehicle barrier nust be on the DOD
anti-ramvehicle barrier |ist.

1.9.2 Crash Test Report

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This paragraph is required for those barriers
not on the DOD |i st.

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

Submit a crash test report for crash-rated active vehicle barrier with a
configuration identical to the as tested crash rated active vehicle
barrier being provided froma testing |aboratory accredited by a
national ly recogni zed testing agency in accordance with | SO | SO | EC 17025.
This report is only required for crash-rated active vehicle barriers that
are not on the DOD list. The information is to be subnitted with the
barrier submittal and is to show an approved crash test per

ASTM F2656/ F2656lv. This submittal takes up to 8 weeks to review and is
not quarantee that the report will be approved.

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

NOTE: On Arny projects, the Protective Design Center
is required to review the subnmttal. See the
foll owi ng link:

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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1.9.3 Different Length

The only exception to the requirement that the tested crash rated active
vehicle barrier be identical to the as tested crash rated active vehicle
barrier being provided is the barrier's length. |If a length other than
that tested is required, the length of the required crash rated active
vehicle barrier nust represent an interperloation between the successfully
tested | engths of crash rated active vehicle barriers that are identica

in all other ways. The tested shorter crash rated active vehicle barrier
and the tested | onger crash rated active vehicle barrier must be identical
in construction and testing conditions before the alternate | ength can be
considered. |If the length of the required barrier for this project is
different than the length tested, provide Crash Test Reports for identica
barriers at the maxi mum m ni num w dth conditions as required by

ASTM F2656/ F2656lV section 8.2.5. In addition to the test report, provide a
letter witten by the manufacturer clearly stating that the alternate

l ength crash rated active vehicle barrier is to be constructed in the sane
manner as the tested barriers. [The crash test reports are to be submtted
to the Protective Design Center, QOmaha US Arnmy Corps of Engineers for

revi ew. |

1.9.4 Engi neeri ng Anal ysis

Engi neering analysis is not an acceptable form of Denonstration of
Conpl i ance.

1.9.5 Retrofitted Barrier Systemns

Manuf acturer is to provide additional documentation that indicates DOD,
DOS or ASTM required ratings have been naintained for any barriers that
were originally configured and tested with hydraulic systens, but have
been revised or retrofitted to be electric (el ectromechanical). Provide
sufficient information to conmpare the hydraulic systemwith the electric
systemto ensure the change in actuati on does not change the ability of
the barrier to maintain its tested rating. Manufacturer is to provide a
response on conpany |letter head stating that the rating is still valid
along with the supporting nmateri al

Provi de docunmentation fromthe nmanufacturer that ensures the notor and
actuator is sized sufficiently for long termuse given the weight of the
barrier and the response tinme requirenments. |In addition, ensure the

el ectrical conponents are adequate for the environnent as covered

el sewhere in this specification

1.10 QUALITY CONTROL
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

NOTE: The prime contractor will have quality
control managers and representatives as a part of
their contract requirenents. This additional |evel
shoul d only be considered on |arger projects or on
projects with unique control requirenents. The main
intention of this portion is to have one nain person
bel ow the Prinme contractor that is responsible for
coordinating all the systens involved with the work
in this specification. Edit or del ete paragraphs as
required for the project.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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1.10.1 Proj ect Manager Qualifications

Desi gnate a Project Manager for all work under this specification.

Proj ect Manager is to provide technical and nanagerial |eadership to al
contractor personnel and subcontractors during the design, nmanufacturer
and installation phases of this specification. This person serves as the
single point of contact for the General Contractor for all work required
in this specification. The Project Manager nust have a mininumof 5 years
of experience in the design, manufacture, and installation of sinilar

syst ens.

.10.2 Install ati on Superintendent Qualifications

Desi gnate an Installation Superintendent responsible for onsite
installation teamdirection and | eadership. First line supervision of
tradesnen and subcontractors is provided by the Superintendent. The
Superintendent is responsible for job planning and coordination between
the work with trades, subcontractors, vendors, and site personnel. The
Superintendent is responsible for scheduling materials, equipnment, and

| abor to maintain the flow of work commensurate with the task schedul e.
The Superintendent adninisters and executes the provisions of the

Acci dent Prevention Plan. The Superintendent nmust have a m ni mum of 5
years of experience in the installation, operation, and testing of simlar
systems. The Project Manager and the Installation Superintendent can be
t he same individual

11 TECHNI CAL SPECI ALI STS QUALI FI CATI ONS

Provi de the services of technical specialists for the crash rated active
vehicle Barriers and the related control system Subnmt nanes and
qualifications for each of the technical specialists involved. The
techni cal specialists are to have a mininumof 3 years of experience in
the installation, operation, and testing of all conmponents, software, and
i nterconnecting wiring of their particular equi pment/subsystem The
presence of each technical specialist is required during Factory Tests of
the system during installation in the field, and serves as the
Contractor's Conmi ssioning Specialist for their designated

equi pment / subsystem for the conmi ssioning tests as specified.

.12 KEY CONTROL PLAN

Key control plan for all Contractor provided enclosures requiring |ocks
and all keyed control switches. Provide a key control plan that includes
the following: 1) Procedures that will be used to | og and positively
control all keys during installation. 2) Alisting of all keys and where
they are used. 3) Alisting of all persons allowed access to the keys.

.13 DELI VERY, STORAGE, AND HANDLI NG

Prot ect conponents delivered to site and/or placed in storage fromthe
weat her, humidity (and humidity variation), tenperature (and tenperature
variation), dirt and dust, or other contam nants. Store structura
materials on sleepers or pallets and protect them fromrust and

obj ectionable materials such as dirt, grease, or oil. Handle al
conponents to protect finish and coatings fromscuffs, abrasions or other
danmage. Excessive danmage to factory applied finishes and coatings is
cause for rejection. Provide all other delivery, storage and handling
protections as recomrended by the nmanufacturer
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1.14 PRQIECT/ SI TE CONDI Tl ONS

EE R I R R S I R R I R I R I R S R R R R S R I R R R R S R R R R S O

NOTE: Edit with actual site conditions if nore
stringent then the default val ues.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

1.14.1 Envi ronnent al Condi ti ons

Al materials, equiprment and installation techniques nmust be appropriate
for the prevalent environnmental conditions at the installation |ocation
Installation is to be in conformance with manufacturer's witten
environnental requirenents. Submit Manufacturer's Environnental

Requi renent s.

1.14.2 Exterior Conditions
House all conmponents nounted in | ocations exposed to weather in
corrosion-resi stant enclosures with appropriate environnental protection
| mproper housing design is not to cause a degradation in conponent
per f or mance.

Provi de conponents (those installed outside or in an encl osure exposed
outside) that meet the foll owi ng ambi ent conditions:

a. Tenperature: [-32 to 60][ ]degrees C[ -25 to 140]] ] degrees F

b. Pressure: Sea level to 4,573 m 15,000 feet above sea |evel;

c. Solar radiation: Six hours of solar radiation at dry bulb tenperature
of 60 degrees C 120 degrees F including 4 hours of solar radiation at

0.00112 watts per square nm 104 watts psf;

d. Sand and dust: Wnd driven for up to [9.6]][ ] kml hour [6]] ]
nph;

e. Rain: 50 nm 2 inches per hour and 125 mr 5 i nches per hour cyclic with
wi nd plus one period of 300 mr 12 inches per hour

f. Humidity: 5 to 95 percent;

g. Fungus: Warm hunid at nosphere conducive to the growh of
het erotrophi ¢ pl ants;

h. Salt fog: Salt atnosphere with 5 percent salinity;

i. Snow Snow | oading of 234 kg/square m 48 pounds psf per hour; bl ow ng
snow of 22.5 kg/square m 4.6 psf per hour

j. lce accretion: Up to 13 mr 1/2 inch of radial ice;

k. Wnd: Up to 80 kmh 50 nph with gusts to 106 km h 66 nph, except that
fence sensors are to detect intrusions up to 56 kmih 35 nph; and

. Acoustical noise: Conponents are to suitable for use in high noise
areas above 110 dB, such as flight lines, run up pads, and generator
sites without adversely affecting their performance.

m El evation. [ ] m| ] feet

SECTION 34 75 13.13 Page 24



1.14.3 Interior Conditions

Provi de equi pnent, which is installed in environmentally protected
interior areas, that neet the performance requirenents specified for the
foll owi ng anbi ent conditions:

a. Tenperature: 0 to 50 degrees C 32 to 120 degrees F. Components
installed in unheated security protected areas nust neet perfornmance
requi renents for tenperatures as |low as -17 degrees Czero degrees F

b. Pressure: Sea |level to 4,573 m 15,000 feet above sea | evel;
c. Relative hunidity: 5 to 95 percent;

d. Fungus: Provide system conmponents |ocated in fungus growth inductive
environnents with a treatnent to provide fungus resistance.
Treat ments cannot include nercury, materials increase the
flammability of the material or surface being treated or cause skin
irritation or other injury to personnel handling it during
fabrication, transportation, operation, or naintenance of the
equi prent, or during use of the finished itenms when used for the
pur pose i ntended; and

e. Acoustical noise: Provide components suitable for use in high noise
areas above 100 dB, such as boiler roons, power plants, and foundries
wi t hout adversely affecting their performance.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Barriers control systenms that are not
normal Iy being used to neter traffic can delete the
first sentence

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

1.14. 4 Traffic Fl ow

[Crash rated active vehicle Barriers are to be able to neet the cycle
frequency of | ] vehicles per [hour][day][week][rmonth]. ]Typica
vehi cl e speed over the barrier is expected to be | ] kph[ ] mph.™"

1.14.5 Site Power Supply

Power supply at the site is [] V] [ _ phase] and is |ocated] as shown
on the draw ngs.

1.14.6 Current Site Conditions

Prepare and submit a report on "Current Site Conditions", within 75 days
of Notice to Proceed, to the Governnent docunenting site conditions that
significantly differ fromthe design drawi ngs and include any conditions
on the design docunents that woul d negatively affect perfornmance of the
systemto be installed. Provide specification sheets, or witten
functional requirements to support the findings, and a cost estimate to
correct those site changes or conditions. Do not performany field work
until the "Current Site Conditions" report is approved by the Governnent.
Do not correct any deficiencies identified in the report without witten
perm ssion fromthe Contracting Officer. Review of this package is to be
by the designer of record and the | ocal government construction manager
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1.14.7 CGeneric Design and Contract Revisions

Contract drawi ngs show generic power circuits and voltage configurations
for the crash rated active vehicle barriers, sump punps, heaters, roadway
heat tape, and associated. Contractor is responsible for revising the
circuit breakers (size and configuration), backup power supplies,
conductors and conduit for the specific crash rated active vehicle barrier
systemthe contractor has chosen. Any changes required are the
responsibility of the contractor at no cost to the governnent. Changes
required need to be subm tted under the paragraph CONTRACT MODI FI CATI ONS

1.15 MAI NTENANCE AND SERVI CE

1.15.1 Description of Wrk
The adjustment and repair of the systemincludes all vehicle barriers and
systens installed under this specification. Provide and perform al
repair, calibration, and other work in accordance with the manufacturer's
docunentation and instruction. Responsibility is limted to Contractor
i nstall ed equi pnent.

1.15.2 Servi ce Personne
Certify service personnel in the naintenance and repair of the specific
type of equiprment installed and qualified to acconplish work pronptly and
satisfactorily. Advice the Government in witing of the nane of the
desi gnated service representative, and of any change in personnel

1.15.3 Schedul e of Wbrk
Performtwo mnor inspections at 6 nmonth intervals (or nore often if
requi red by the manufacturer), and two nmjor inspections offset equally
bet ween the mnor inspections to effect quarterly inspection of
al ternating nagnitude.

1.15.3.1 M nor | nspections
I ncl ude visual checks and operational tests of crash rated active vehicle
barriers (cleaning pit if necessary), [actuated traffic arms, Jtraffic
signal s, consol e equi pnent, peripheral equiprment, |ocal processors,
sensors, and electrical and mechanical controls as part of the mnor
i nspecti ons.

1.15.3.2 Maj or | nspecti ons

Maj or inspections includes work described under paragraph M nor
I nspections and the foll ow ng work:

a. Cean interior and exterior surfaces of all system equipnent and | oca
processors, including nonitors, keyboards, and consol e equi pnent.

b. Performdiagnostics on all equipnent.
c. Check, walk test, and calibrate each sensor
d. Run all system software diagnostics and correct all diagnosed probl ens.

e. Resolve any previous outstanding probl ens.
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f. Purge and conpress data bases.
g. Review network configuration
.15.3.3 Schedul ed Wor k

Per f orm schedul ed work during regul ar worki ng hours, Monday through
Friday, excluding federal holidays.

.15.4 Qper ation

The applicable portion or portions fromthe perfornmance verification test
procedures are to be used after all schedul ed mai ntenance and repair
activities to verify proper conponent and system operation

.15.5 Records and Logs

Mai ntain records and | ogs of each perforned task and organi ze cumul ative
records for each conponent and for the conplete system chronol ogically
resulting in a continuous log to be maintained for all devices. Provide

a log that contains all initial settings. Ensure |ogs are kept and
avai l abl e for inspection onsite, denonstrating that planned and systenatic
adj ustments and repairs have been acconplished for the system

.15.6 System Modi fications

Make any reconmendati ons for systemnodification in witing to the
CGovernment. Prior approval of the Governnent is required before any
system nodi fi cati ons are made. Updating of the operation and mmi nt enance
manual s as well as any other docunentation affected is required after any
nodi fication is nmade to the system

.15.7 Sof t war e

Provide a description of all software updates to the CGovernnment, who will

t hen deci de whether or not they are appropriate for inplenentation. After
notification by the Governnent, inplenent the designated software updates
and verify operation in the system Acconplish updates in a tinmely
manner, fully coordinated with system operators, and ensure all data is

i ncorporated into the operation and nai ntenance manual s, and software
docunentation. Make a systemimage file prior to inplenmenting any
software update so the systemcan be restored to its original state if the
update adversely affects system performance.

.16 WARRANTY

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The standard warranty period is one year. |f
desired a two year period can be specified; however,
there will need to be a separate line itemfor

bidding and is paid with a separate fundi ng source.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Provide all |abor, equipnment, and materials required to maintain the
entire systemin an operational state as specified, for a period of [one
year][two years] after fornmal witten acceptance of the systemto include
schedul ed and nonschedul ed adj ustnents. Contractor is responsible for
ensuring the barriers are properly exerci sed and mai ntai ned per the

manuf acturer instructions until accepted by the Contracting Oficer. |If
any corrections during the warranty period require a change to the program
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operating the AVB controls, then the contractor is responsible for
ensuring a full comm ssioning effort is acconplished per the requirenents
herein. This programm ng change woul d be considered a | atent defect, if
the full comm ssioning failed to devel op the issue.

1.16.1 Warranty Service
R I S Sk S S S I R S S I
NOTE: In sone cases the designer nmay determ ne a
| ess rapid response time is acceptabl e when wei ghed
agai nst the cost of the service. Wen editing
consi der the | ocation of the project in relationship
to avail abl e personnel

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

The Government initiates service calls to the Contractor when the system
is not functioning properly. Qualified personnel must be available to
provi de service to the conplete system Furnish the Governnent with a

t el ephone nunber where the service supervisor can be reached at al

times. Warranty service is to conply with 01 78 00 CLOSEQUT SUBM TTALS
and the with the foll ow ng codes:

a. First Priority Code 1. Performonsite inspection to evaluate
situation, and determ ne course of action within [24]] ] hours,
initiate work within [24]] ] hours and work continuously to
conpletion or relief.

b. Second Priority Code 2. Performonsite inspection to evaluate
situation, and determ ne course of action within [4]] ] days,
initiate work within [48]] ] hours and work continuously to
conpletion or relief.

C. Third Priority Code 3. All other work to be initiated within
[7]11 ] work days and work continuously to conpletion or relief.

d. The "Construction Warranty Service Priority List" is as follows:

Code 1-crash rated active vehicle barrier system (controls and barrier)

(1) Mechanical or electrical equipnment failure that prevents the
crash rated active vehicle barrier fromopening or closing through
the controls.

(2) Active vehicle barrier control systemis unable to reset.

(3) Active vehicle barrier control systemis unable to operate the
crash rated active vehicle barriers properly.

Code 2-Active vehicle barrier system (controls and barrier)

(1) A single traffic signal is not operational

(2) Problem associated with the vehicle presence detection system
(typically safety | oops).

(3) Problem associated with sequence event recorder

(4) Crash rated active vehicle barrier opens and cl oses, but does not
performthe operation in a snooth manner.

(5) Problem associated with wong-way detection system

(6) Problem associated with overspeed detection system

Code 3-Active vehicle barrier system (controls and barrier)

(1) Warning beacon(s) is not operational

(2) Active vehicle barrier warning light(s) or in-pavenent |ight(s)
are not operational

(3) Any item associated with a control system nal function (exanple
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1

i ndicating |light or warning buzzer) that does not have a direct
i mpact on operating the crash rated active vehicle barriers.

16. 2 Service Call Requests

Record separately each service call request, as received. Provide a form
that includes the serial nunber identifying the conponent involved, its

| ocation, date and tinme the call was received, specific nature of trouble,
nanes of service personnel assigned to the task, instructions describing
what has to be done, the anpbunt and nature of the material to be used, the
time and date work started, and the tinme and date of conpletion. Deliver
a record of the work performed within 5 days after work i s acconpli shed.

PART 2 PRODUCTS

2.

2

2.

2

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The foll owi ng sections address the nost
conmon types of crash rated active vehicle

barriers. Wile the systens |isted cover npst
installations there may be custom assenblies which
will still build on the basic systens presented
here. Designers specifying custom systens may sel ect
the nost appropriate crash rating | anguage and

i nsert aesthetic and other requirenents as

appropri ate.

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

1 SYSTEM DESCRI PTI ON

Furni sh and install a conmplete and functional crash rated active vehicle
barrier systenm for the ACP/ECF including crash rated active vehicle
barriers, active vehicle barrier controls, traffic signals, traffic signa
controls, traffic warning signals, traffic signs and pavenent narkings,
[actuated traffic arns, ][vehicle overspeed detectors, ][w ong-way
detectors, ]Jvehicle presence detectors, tanper switches, alarmdisplays,
sequence of events recorder, data transm ssion, and all interconnecting
conduit and wiring. Crash rated active vehicle barrier types covered by
this specification include [retractable bollards,] [retractable barriers,]
[crash beans,] [active net barriers] [crash gates,] [portable barriers].

.2 CRASH RATED ACTI VE VEH CLE BARRI ER SAFETY SCHEME

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect one or nore of the follow ng barrier
safety schenes as appropriate. Include the
appropriate Appendix, at the end of this
specification. If not using one of the designed

safety schenes, then revi se paragraph as appropriate.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Install and programthe [Hybrid Beacon][Full Containnent][H gh Efficiency
Presence Detection][Stop Control][2014 Conventional Signs & Signals][2015
HEPD] [ 2014 Barrier-Up] safety schene, as approved by the Surface

Devel opnent and Distribution Conmand (SDDC) to ensure the safety of

i nnocent notorists. See Appendix A [and the contract draw ngs ]Jfor the
requi red features and operational sequences of this safety schene.

3 CRASH RATED ACTI VE VEHI CLE BARRI ER FEATURES

. 3.1 | mpact Conditions

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: Perfornmance | evels are based on the foll ow ng:

Crash Resistance is defined by a conbination of the Inpact Condition
(size and velocity of the design vehicle) and the all owabl e Penetration
Di st ance.

This UFGS addresses three crash rating standards:

ASTM F2656/ F2656M St andard Test Method for Vehicle Crash Testing of
Perineter Barriers

US Departnent of State SD STD-02.01, Revision A Test Method for Vehicle
Crash Test of Perimeter Barriers and Gates, 2003

US Departnment of State SD- STD-02.01, Specification for Vehicle Crash Test
of Perimeter Barriers and Gates, 1985

Barriers tested prior to February 1, 2009 are to conply with to one of
the two DOS standards;barriers tested after February 1, 2009 are to
comply with ASTM F2656/ F2656M

ASTM | npact Condition

ASTM F2656/ F2656M | npact Conditions are listed in Table 1 of ASTM

F2656/ F2656M and are defined by a letter designation for the test vehicle
(SC = Smal |l Passenger Car (1,100 kg (2,340 Ibs)); FS = Full Size Sedan
(2,100 kg (4630 Ibs); PU = Pickup Truck (2,300 kg (5,070 Ibs)); M=
Standard Test Truck (6,800 kg (15,000 Ibs)); and H = Heavy Goods

Vehi cl e(29, 500 kg (65,000 Ibs))) and the nonminal velocity in niles per
hour. The ASTM F2656/ F2656M | npact Conditions are as foll ows:

Desi gnati on Nomi nal Nomi na
Test Vehicle Vel ocity
SC30 1, 100 kg) (2, 340 | bs) 30 nph (50 knih)
SC40 1, 100 kg) (2, 340 | bs) 40 nph (65 knm h)
SC50 1,100 kg (2,340 | bs) 50 nph (80 knih)
SC60 1,100 kg (2,340 Ibs) 60 nmph (100 knt h)
FS30 2,100 kg (4,630 Ibs) 30 nph (50 knih)
FS40 2,100 kg (4,630 I|bs) 40 nph (65 km h)
FS50 2,100 kg (4,630 I|bs) 50 nph (80 knih)
FS60 2,100 kg (4,630 | bs) 60 nph (100 knt h)
PU30 2,300 kg (5,070 Ibs) 30 nph (50 knih)
PU40 2,300 kg (5,070 | bs) 40 nph (65 km h)
PU50 2,300 kg (5,070 | bs) 50 nph (80 knih)
PUGO 2,300 kg (5,070 | bs) 60 nph (100 knt h)
MBO 6,800 kg (15,000 I bs)* 30 nph (50 knih)
M40 6,800 kg (15,000 I bs)* 40 nph (65 km h)
MBO 6, 800 kg (15,000 | bs)* 50 nph (80 knih)
H30 29, 500 kg (65,000 I bs) 30 nph (50 knih)
H40 29,500 kg (65,000 I bs) 40 nph (65 km h)
H50 29,500 kg (65,000 I bs) 50 nph (80 knih)

* The Medi umduty Truck has the sane inertial weight as the DCS test
vehi cl e.

DCS | npact Conditions:
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DCS | npact conditions are listed in Table 1 of DOS SD STD-02. 01, Revi sion
A and in Section 5.0 DOS SD-STD-02.01. The inpact conditions are as
fol |l ows:

Desi gnati on Test Vehicle Nom nal Vel ocity
K4 6, 800 kg (15,000 I bs)* 30 nmph (50knt h)
K8 6, 800 kg (15,000 I bs)* 40 nph (65km h)
K12 6, 800 kg (15,000 I bs)* 50 nph (80 km h)

* This is the sane inertial weight as the ASTM F 2656 Medi um duty Truck;
K4 = M30, K8 = M40 and K12 = MbO.

Designer to fill in the required ASTM F2656/ F2656M | npact Condition and
DCS rating (if applicable).

The crash rated active vehicle barriers are to withstand an i npact

correspondi ng to [ ASTM F2656/ F2656lv, | npact Condition OF

[ M6O] [ MAO] [ MBO] [ SC30] [ SC40] [ SC50] [ SC60] [ FS30] [ FS40] [ FS50] [ FS60] [ PU40] [ PUS0] [ PU60] [ H30]
where the letter(s) correspond to the test vehicle and the last two digits

correspond to the test velocity in nph][or][DOS [K12] [ K8][K4]].

2.3.2 Penetrati on Rating
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: The Penetration Rating defines the
perm ssi bl e distance that the design vehicle may
travel beyond the pre-inpact inside edge of the
barrier under the specified Inpact Conditions.

The npbst current Penetration Rating systemis from
ASTM F2656/ F2656M (Tabl e 2). The penetration rating
i s based on the dynami c penetration of the test
vehicle as shown in the foll ow ng table.

Desi ghati on Dynam ¢ Penetration Rating
P1 <=1 m (3.3 feet)
P2 1.01 to 7 m(3.31 to 23 feet)
P3 7.01 to 30 m(23.1 to 98.4 feet)

The DOS SD- STD-02. 01 Revision A standard does not

i nclude a variable penetration rating system and
passes only barriers that imt penetration of the
front edge of the cargo bed to one neter beyond the
pre-inpact, inside edge of the barrier. This is
roughly equivalent to an ASTM F2656/ F2656M P1 rati ng.

Insert one of the "P" ratings fromthe above chart.

Energy absorbing barriers (net style) will allow a greater
penetration the longer the barrier i.e. the nore lanes it covers. Be
sure to edit accordingly to account for the | onger penetration distance.

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

[ When subjected to the specified Inpact Condition, vehicle barriers are to
respond with Penetration Rating equal to or better than [P1][P2][P3]as
defined in ASTM F2656/ F26560V. ]
R I S Sk S S I I R I I R S S I
NOTE: NOTE: A previous Penetration Rating system
was presented in the 1985 DOS SD-STD-02.01. Wile
this penetration rating system has not been used by
DOS since 2003, it is still used by the DOD. Some
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of the early barrier systens were tested to this
standard and the designer may therefore decide to

i nclude barriers with penetration ratings certified
under 1985 DOS ST-STD-02.01 as an option in the
specification. The 1985 DOS ST-STD-02.01 rating
system should only be included in addition to the
ASTM rating system

Desi ghati on Dynami ¢ Meets ASTM
Penetration Desi gnhati on
Rat i ng Rat i ng
L3.0 <= 3 feet P1
L2.0 <= 20f eet P2
L1.0 <= 50f eet P3

The 1985 DOS SD- STD-02.01 al so includes an L4.0
penetration rating for distances exceeding 50 feet,
but barriers with this rating are not included on
the DOD list of certified barriers. It is
recomended that the foll owi ng paragraph be included
to reduce the potential for confusion with barriers
tested prior to 2003. Insert the "L" rating which
corresponds with the "P" rating included in the
above paragraph. |f appropriate, identify each
barrier with its own rating.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[For DOD certified barriers, use the Penetration Rating of
[L3.0][L2.0][L1.0] or better.]

2.3.3 Qperators

[ Provi de manual crash rated active vehicle barriers.] [Provide [electric
(el ectromechanical)] [or] [hydraulic][or] [pneunatic] crash rated active
vehicle barriers.]

2.3. 4 Vehi cl e Loads

Al'l roadway components are to be capable of supporting a 14515 kg 32, 000
pound axle |l oad or a 7257.5 kg 16,000 pound wheel | oad.

2.3.5 Roadway Qbstruction

VWen a barrier is in the "Access Al owed" position, no elenent in the
drive path is to extend above the surroundi ng grade. Taper all changes in
gr ade.

2.3.6 Di nensi on Requirenents
R S I S Sk R S S S S
NOTE: Include dinmensional requirenents for
applicable crash rated active vehicle barriers.
M ni mum and maxi mum wi dt hs, hei ghts and spaci ng
shoul d be specified to suit site conditions and the
threat vehicle characteristics.

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

Provide crash rated active vehicle barrier dinmensions with the sane
di mrensions of the barrier tested in the Proof of Performance test(s) and
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as docunented [in the Crash Test Report] [and described in the DOS or DOD|
Certification Letter.

2.3.6.1 Portable Barrier Wdth
E R IR R I I b I I I I I I I I E E E E E E E E E E E E E E E E I I I I I I R I I
NOTE: Include the follow ng bracketed statenent if
portabl e barriers are specified and the overal
di nrensions are to be limted.

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

Ensure overall systemw dth, including all supporting structures and
operating enclosures, is no nore than [ ] mq ] inches.

2.3.7 Qper ation Speeds Excluding Crash Gates
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

NOTE: The normal tine to transition fromthe "all ow
access" position to the "deny access" position
shoul d take into consideration operational and
security plans and barrier configurations.
Enmer gency Fast Operation (EFO) is the rapid
depl oyment of the barrier to deny vehicle access.

Edit paragraph c bel ow appropriately. Projects with
hydraul i c systens or pneumatic systens nay not
reverse. Also, those projects with final denial
type barriers, as opposed to access control
typically do not need the barrier to be instantly
reversi bl e.

Paragraphs 'a', 'b', and 'c' are intended for al
types of barriers but crash gates. Crash gates are
a distance per tine and not a flat tinme. Speeds for
crash gates is covered in the paragraph on Crash
Gates and are not suitable for an EFO operation
Crash beans that operate vertically, horizontally or
slide typically do not have a speed associ ati on and
are not suitable for EFO operation

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

a. Wien in manual node (normal node), the time to transition to "deny
access”" is [3][8]] ] seconds or less and the time to "all ow
access" is [3]] ] seconds or |ess.

[ b. Energency Fast Operation (EFO) tinme is to be 2 seconds or |ess.
c. Wien the barrier is transitioning fromthe "deny access" position to

the "all ow access" position, the barrier is to be reversible when EFO
is initiated.

2. 3. Fai |l ure Modes of Operation
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Include the follow ng bracketed paragraph if
powered crash rated active vehicle barriers are
speci fi ed.

It nmay al so be necessary to manually control the
barrier to change the position to either the 'access
al l owed' or 'access denied position
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For hydraulic and pneunatic barriers, a system of
check val ves and accumnul ator punps (conpressor for
pneurmatic) may be used for maintaining or changing
the position of the barrier. A catastrophic failure
of the hydraulic or pneumatic |ines, depending on
the location in the systemwhere it occurs, my
cause the barrier to be in the '"access all owed

posi tion.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Design the systemto remain in the |last commanded position in the event of
[[hydraulic,][ pneunatic,][ electrical,][ or nmechanical]] failure.

a. Design the systemso that unauthorized personnel cannot nanually
mani pul ate the barrier into the "access all owed" position in the event
of a power outage. Locks and tanperproof screws and bolts are exanpl es
of acceptable nmeans to prevent unauthorized access.

b. Design the systemto allow authorized personnel to nanually mani pul ate
the barrier into the "access allowed" and "access denied" position in
the event of a power outage or operator failure. Barriers are to be
capabl e of being raised and | owered using a recessed handle on the top
surface of the barrier or a manual hydraulic punp or other means when
the hydraulics or electric notors are not operational. The operation
is torequire no nore than 267 N 60 pounds of force to operate.

c. Provide check valves on [hydraulic][pneunatic] systens if |oss of
hydraulic pressure can result in the barrier noving to the "access
al | owed" position.

d. Design the system to naintain the barriers in the raised position
wi t hout inspection, for periods of tine of up to 1 week. [If a
hydraulic systemis used, provide pressure relief valves to prevent
overpressure. Continuous running of the notor to stay in the raised
posi tion, excluding the use of nmanual pinning to do so is not
allowed.] [If a pneunatic systemis used, provide pressure relief
val ves to prevent overpressure. Continuous running of the conpressor
to stay in the raised position, excluding the use of nanual pinning to
do so is not allowed.]

2. 3. Manual (Non-Powered) Barrier Operation
EE R R I b b b S b I b I S R R R I S S I R R I R I b I R I R S S R O I S
NOTE: |If specifying a nanual barrier, include the

fol |l owi ng paragraph.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Barriers are to be capabl e of being raised and | owered using a recessed
handl e, rope or other means. The force required to open/close needs to be
| ess than 267 N 60 pounds of force. Provide a | ockable mechanismto
secure the barrier in both the full "access allowed" and "access deni ed"
posi tions.

2.3.10 Crash Rated Active Vehicle Barrier Foundations

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

NOTE: Many of the Crash Rated Active Vehicle
Barriers (gates, retractable barriers, crash beamns)
have vari ati ons which include a shall ow foundation
or are surface mounted, for areas with multiple
underground utilities or that have high water
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t abl es. If there are specific foundation depth
requi renents, include this paragraph by selecting
the bracketed statenent that is applicable to the
project. Barriers such as drumor bollards wll
have deeper foundations.

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

[ Foundati on systenms are to be shallow with required depths no nore than
[ 600 nm [ ] [24 inches]]| 1.1 [Provide surface mounted crash rated
active vehicle barriers.]

2.3.11 Lane Cover age
EE R R I b b b S b b I S I R b S R I S S R R I R I I b I R I R S S S R I I O

NOTE: In sone instances, single fixed-w dth
barriers are installed to protect nore than one | ane
of traffic or multiple barriers are installed to
protect a single lane of traffic. The follow ng
par agr aph shoul d be included when speci fying
fixed-width barriers. Designer is to fill in the
nunmber of |anes and the nunmber of barriers. Note:
ASTM F2656/ F2656M secti on 8.2.5) discusses the
i npacts of single barriers protecting nore than one
traffic lane. The ASTM document suggests
denonstrating perfornance for this configuration by
performng i npact tests at 1/3 points for 3 |anes, %
points for 4 |anes, etc. This testing is not
included in this specification due |ack of
feasibility to require that crash rated active
vehicle barriers be identical to tested barriers,
and al so requiring testing based on actual |ane
configurations. There are too nany potential

permutations to require testing.
R R R R R R R R R"

Provide and install a quantity of | ] fixed-width barrier[s] to
protect [ ] roadway | ane[s].

2.3.12 SAFETY EQUI PMENT

Provide a safety bar with each retractable or raising crash beam barrier
to secure the barrier in the open position during maintenance operations.
Provi de ot her equi pnent recomrended for safety when working on the barrier.

2.4  CRASH RATED ACTI VE VEH CLE BARRI ER(S)
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: This section covers various types of crash
rated active vehicle barriers. Delete those types
of barriers not in the contract.

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

2.4.1 RETRACTABLE BARRI ERS
E R IR R I I b I I I I I I I I E E E E E E E E E E E E E E E E I I I I I I R I I

NOTE: Retractable barriers consist of steel plates,
rotating steel wedges or steel franes which rise to
deny access and retract to all ow access.
Retractable barriers are generally installed with
one barrier protecting a single traffic |ane. When
in the "access deni ed" position, retractable
barriers provide |linmted pedestrian control
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Retractabl e barriers are operated by hydraulic,
pneurmatic, electric, and manual neans. Retractable
barriers are available with standard depth, shallow

dept h, and surface nmounted foundati ons.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

In addition to neeting the design and performance requirenents of this
SECTION, retractable barrier systens are to conformto the follow ng
system specific requirenents.

[Barrier is to be electronechanical with no hydraulic fluid or
pneurmatics used.] [Barrier is allowed to be el ectronmechanical or
hydraulic.][Barrier is allowed to be electronechanical, hydraulic or
pneumati cs. |

2.4.1.1 Configuration

Retractable barriers are to be nade of [steel plate][, rotating stee
wedges] [, or steel franes].

2.4.1.2 Buttresses

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: retractable barriers can be configured with

or without side buttresses. |If space is limted, or
for other reasons, it nay be necessary to specify a
configuration without buttresses. |If so, include

the foll owi ng bracketed paragraph
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

Do not provi de above-grade buttresses with the retractable barriers.

2.4.1.3 Power ed Retractable Barrier
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

NOTE: Based on peak hourly volumes, fill in nunber
of cycles per hour that the barrier will be required
to function (maxi nrum 300 conpl ete up/ down cycl es per
hour). Barriers used in a final denia
configuration (depl oyed upon a threat) do not need
nore than around 60 cycles per hour

Most applications do not require the barrier to be
reversi bl e and sone systens such as hydraulic my
not be reversible. The standard safety schenes
found in Appendix A do not require this feature. The
reversible feature is provided on sone barriers so
that when a barrier is deploying and an event
happens, such as a vehicle activates a safety |oop
the barrier will stop and then open. Note that this
time to stop and reverse to fully open will take
time and nay not prevent a vehicle inpacting the

crash rated active vehicle barrier
EIR IR IR R R S I I I I I I I I I I R R S I I R I R IR R IR I R R S R b A I I IR R R I b I b b E b I I I R I R I b b b b b I I b b b b b b b

Provide a retractable barrier that is capable of | ] conpl ete up/ down
cycles per hour. [Provide a retractable barrier where the notion of the
barrier can be stopped and reversed prior to it beconing fully open or
fully closed.]
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2.4.2  ACTIVE NET BARRI ERS
R S b Sk S S S I S S S R S S S S S S S R I I S

NOTE: Energy Absorbing crash rated active vehicle

barriers are a type of crash rated active vehicle

barrier system Active vehicle barriers under this

category nornally have shal |l ow nount foundati ons and

secure nore than one lane of traffic with a single

barrier.

VWhen specifying this type of barrier, be aware that
there are only a few barriers that neet this
category so in order to ensure conpetition one may
have to allow nore than one type of actuator e.g.
all ow el ectric and hydraulic.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Provi de active net barrier systenms that nmeet the design and performance
requi renents of this SECTION. Provide active net barriers that consist of
a [cabl e/ net systenj[,] [cable/post systen][,] [or] [rising gate

systens]. Energy absorbing barrier systens are to have a mnimumtesting
frequency of one week and not require any specialized equi pment or trained
personal to return to the "access allowed" position. Ensure systemlength
does not exceed [ ] ] inches (perpendicular to roadway).

2.4.3 RETRACTABLE BCOLLARDS
R S b S S S I S S S kS S

NOTE: Retractable bollard systens consist of stee
cylinders which rise out of the ground to deny
access and retract to "access allowed" position
Retractabl e bollards are generally installed in
groups of 3 or nore, as needed to protect the
traffic lane, and are installed to rise and retract
together. Retractable bollards do not provide
pedestrian control. Retractable bollards cone in
hydraulic, pneumatic, electric and manua
retractable configurations. There are no shallow or
surface mounted bol |l ard systens.

EE R I R S I R I R I R R S R I R R I R S R I R I R R I R R I R R R R R

A bollard systemis to consist of a mnimmof 3 bollards spaced no nore
than 1220 mm 48 inches fromcenterline to centerline of bollards across a
3.0 m 10 foot roadway. Bollards in the |owered position are to be capabl e
of supporting a 71 kN 16,000 pound wheel |oad each. Design in accordance
with AASHTO GDHS-7 for this | oad

2.4.3.1 Bol | ard Hei ght
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

NOTE: The bollard hei ght cannot be | ess than the as
tested condition. Bollard heights vary in range for
di f ferent nmanufacturers and associ ated barriers.
The m ni mum bol | ard hei ght specified nust be
sufficient to conpletely engage the frame rails of
the threat vehicle.

EE R R R S I R R I R I R R I R I R R R I R S I R I R I R I R R R R R R R R

M ni mum hei ght of bollards is not be | ess than the as tested condition[ or
[ 1 m[___ ] feet].
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2.4.3.2 Bol I ard On Center Spacing
R S b Sk S S S I S S S R S S S S S S S R I I S

NOTE: The on center spacing of individual bollards
ensures that the design-sized vehicle will not gain
access between the bollard systenms and when
approachi ng perpendicular to the bollard systemwill
i mpact at | east one boll ard. Spaci ng cannot exceed
the spacing in the as tested condition, typical on
center spacing ranges from[0.91 n][ 3 ft] to [1.5
n [5 ft]. Consult criteria for spacing
[imtations.

EE R I R R S I R R I I R R I R I R I R R I R S I R I R I R I R R I R R R R R R R

Maxi mum on center spacing of bollards is not nore than the as tested
condition[ or [0.9][ ] m[3 feet][__ feet]].

2.4.3.3 Nunber of Boll ards

The m ni mum al | owabl e nunber of bollards cannot be no | ess than the nunber
[tested] [described in the [DOS][ or] [DOD] Certification Letter].

2.4.3.4 Bol | ard Operations

EE R R R S I R R I R R I R R R R I R S I R I R I R I R R I R R R R R O

NOTE: Indicate if bollards are to operate together
or independently. Select appropriate requirenments
bel ow. Most nanufacturers have a set of three

boll ards for a |lane that operate in unison.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

[ a. Provide a bollard systemwhere each bollard is operated i ndependently
fromthe other bollards.

][b. Each bollard is to have its own controls.

][c. Bollards nmust operate in sets. Each set of bollards contains | ]
bollards. A set of bollards will be provided to protect [ ] [a
single lane of traffic].

][d. Each set of bollards has its own controls and operate independently
fromeach other set within the system

12.4.3.5 Decorative Covers
R S I b S S S I S I I kR I I S

NOTE: Sonme manufacturers can provide retractabl e
bollards with decorative covers. If required for
project, include the follow ng paragraph. The
desi gner shoul d consi der possible conflict with
mar ki ng requirenents prior to specifying decorative
covers. If cover profiles are not shown in the
draw ngs, designer should provide descriptive

informati on in the paragraph bel ow
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

Provi de decorative covers as shown in the drawi ngs. Provide decorative
covers fabricated by the bollard nanufacturer, and designed to function
with the retractable bollard systemw thout interfering with the operation
of the system Fabricate decorative covers of durable material appropriate
for the project's location and environnental conditions. Submt a sanple
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decorative cover for approval.

2.4.3.6 Power ed Retractabl e Boll ards

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Based on peak hourly volunmes, fill in nunber
of cycles per hour that the barrier will be required
to function (maxi nrum 300 conpl ete up/ down cycl es per
hour) .

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Provide a retractable bollard capable of | ] conpl ete up/down cycl es
per hour. Provide bollards capable of being raised or |owered within a 3
to 15-second range during normal use and within 2 seconds for energency
operations.

2.4.4  CRASH GATE
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

NOTE: Crash gates either slide across the traffic
| ane or swing froma hinge point on one or both
sides of the traffic lane. The gate is supported by
steel buttresses on either side of the opening.
Crash gates are available with shallow or surface
nmount ed foundations. Crash gates that are used for
pedestrian and vehicle control need to have the
tall er dinmension.

choose a speed that is suitable for the application
Sonme manufacturers do not have the high rate of
speed indicated. Mst manufacturers have a standard
range that they can neet. Most can neet the two

| ower speeds indicat ed.

EE R R R I I R I R I I R R S R R R I R R I R S I R R R I R I R R R R R R R

The crash gate consists of steel buttresses anchored into the ground and
an above grade assenbly consisting of a heavy steel structure or a
conbi nati on of heavy steel and structural alum num capabl e of being opened

and cl osed. The height of the gate nust be at least[0.762] [2.1] | ] m
[30][84] | ] inches fromthe road surface to the top of the gate

frame. The length closes and protects a mininumr [3.0] [ ] m [120]

[ ] inch clear opening. Provide an operator for the crash gate that

opens and cl osed the gate at an operating speed of

[9.1][13.7][18.3][36.6][ ] meters per mnute[30][45][60][120]] ]

feet per mnute.
2.4.4.1 Configuration

Crash gates consist of [track sliding gate systens,] [cantilever sliding
gate system] [single |leaf swing gate systen.

[Sliding gates slide to the [left] [right] when facing the gate fromthe
attack side.]

[Single | eaf gate systens swing [inward in the direction of the secure
side] [outward in the direction of the attack side] and swing to the
[left] [right] when facing the gate fromthe attack side.]

2.4.4.2 Fence Fabric

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Crash gates may be installed with fence
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fabric so they are part of a fence system |f the
crash gate is to be installed with fence fabric, the
edit the follow ng paragraphs. |If fence fabric is

not required, then delete the paragraphs.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

a. Fence fabric can either be fromthe sane manufacturer as the gate
systemor the attachnments, coordinate dinensions, and fittings between
the gate system and fence fabric manufacturer

b. Fence Fabric consists of [vertical netal pickets] [chain |ink fence]
[ballistic panels] [welded wire nesh] [wire fence] | ].

c. Fence Fabric and gates nust neet the requirenents of Section[s] [
32 31 13 CHAIN LI NK FENCES AND GATES] [32 31 13.53 H G+ SECURI TY CHAIN
LI NK FENCES AND GATES] [32 31 26 W RE FENCES AND GATES]

2.4.4.3 Power ed Crash Gate

Control gate novenent by [an el ectro-nechanical gate operator] [or] [a
hydraul ic gate operator] consisting of an operator unit with required
control circuits and operator station. Provide a systemthat utilizes 24
vac (nominal)or, as an option 24 Vdc control and operating voltages.
Provide a renpte control master station that is capable of driving the
gate at [] ] mper second fpn] [][ ] degrees per second] for a
swing gate. Unless otherw se indicated, notors are to have
[drip-proof][totally encl osed] enclosures.

Design the systemto prevent opening of the crash gate in the event of
el ectrical or nechanical failure. Provide a disconnect systemfor the
gate drive that all ows manual operation of the barrier in the event of a
power out age.

2.4.4. 4 Manual Crash Gate

Provi de a nanual crash gate that is capable of being hinged fromeither
side. Provide a hinge point on each buttress that contains a | ocking pin
wi t h padl ock acceptance for securing the crash gate in the closed

posi tion.

2.4.5 CRASH BEAM
EE R I b b S b b S b I b I S S R R R I S R I S R I S kR S R R S I I I

NOTE: A crash beam barrier consists of a beam
across the traffic lane which is supported on either
side of the roadway with concrete or stee
buttresses. GCenerally, a crash beamis a vertica
pi vot, that operates by raising to allow access and
lowering to deny access. The barrier pivots about a
hi nge point at one of the buttresses and is secured
wi th a | ocking/pin nmechani smon the other buttress.
There are, however, several nodels on the nmarket
whi ch all ow and deny access with a vertically rising
beam whi ch remains parallel with the roadway surface
(simlar to a lift bridge), or swing horizontally.
A crash beam can be hydraulically, electrically or
manual |y actuated and is available in surface

nmount ed confi gurations.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

SECTION 34 75 13.13 Page 40



Provi de a crash beamthat consists of an above-grade assenbly that, in the
"DOWN' position, presents a visible obstacle to approaching vehicl es.
Provide a barrier with a mninmum hei ght of 750 mm 30 i nches as neasured
fromthe roadway surface to the centerline of the crash beam Provide a
crash beamthat is capable of blocking a mnimmroad width of [3.0]

[ ] m[120]] ] inches. Provide a crash beamend that contains a

| ocking pin with padl ock acceptance for securing the crash beamwhen it is
in the "DOM' position.

2.4.5.1 Vertical Rising/Lifting Crash Beam

EE R I R R S I R R I I R R I R I R I R R I R S I R I R I R I R R I R R R R R R R

NOTE: This barrier is able to have an EFO operating
node and sl ower nodes of operation. Typical nmaxi num
opening is around 7.3 neters/24 feet. Most of these
tend to be hydraulically operated.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Provide a vertical rising (lifting) crash beam

2.4.5.2 Vertical Pivot Crash Beam (Drop Arm

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: The barrier nmay or nay not be suitable for
EFO operation. It will depend on the specific nodel
and the length of the beamarm If the armis
normally in the open position, then take into
account prevailing wind speed in the area. Mst of
these barriers tend to be hydraulic, electric

(el ectro-nmechanical), or non-powered.

EE R I R R S I R R I I R R I R I R I R R I R S I R I R I R I R R I R R R R R R R

Provide a vertical pivot crash beamt

2.4.5.3 Hori zontal Sliding Crash Beam

EE R R S I R I R I I R I R S R R R R R I R S I R R R I R I R R I R R R R R R R

NOTE: This barrier is not suitable for EFO
operation. Mst of these barriers tend to be
hydraulic or non-powered. This barrier is

avail abl e, but not as commpn.
EIR IR IR R R S I I I I I I I I I I R R S I I R I R IR R IR I R R S R b A I I IR R R I b I b b E b I I I R I R I b b b b b I I b b b b b b b

Provide a horizontal sliding crash beam

2.4.5.4 Hori zontal Swing Crash Beam (Barrier Arn

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: This barrier is not suitable for EFO
operation. The longer the arm the nore tine it
will take to open and close. Most of these barriers

tend to be hydraulic or non-powered.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

2.4.5.5 Power ed Crash Beam

Provide a [hydraulic power systen] [or] [el ectro-nechanical systen] for
the crash beamthat is capable of being raised or lowered within 8 to 15
second tine range. Provide the crash beamw th a di sconnect systemt hat
al  ows manual operation of the barrier in the event of an electrical or

SECTION 34 75 13.13 Page 41



mechani cal failure
2.4.5.6 Manual ( Non- Power ed) Crash Beam

Count er bal ance the crash beamso it can be manual ly raised and | owered
with the aid of a counterbal anced end requiring approxi mately 267 N 60
pounds of force.

2.4.6 PORTABLE CRASH RATED RETRACTABLE BARRI ER
ER R IR I I R R R R R I I R R R R R I I I R R R S I I R R R R R S S I R R S I I I R O I R I I I R R R R S I I I I
NOTE: Portable crash rated active vehicle barriers
are able to be transported by using equi pnent
(trucks, forklifts, etc) and are able to be erected

in arelatively short anpbunt of tine. These
systenms will not be for pernmanent use and will
t herefore be surface mounted. They will also not

have all of the wiring and control devices required
for the pernmanent crash rated active vehicle
barriers. These barriers can be portable
retractable barriers, crash beans and crash gates.
They can be manual |y actuated, powered but self
contai ned, or powered via an external power supply.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Provide a portable crash rated retractable barrier that is transportable.
When in the raised position, the total barrier height is to be no |ess
than [750] [ ] mm[ 30] [ ] inches above the roadway surface and nust
be [ ] ] inches wide. Equip the barrier with entrance/exit
ranps when the barrier extends nore than 16 nmr 5/8 inch above the roadway
surface. Retractable barriers in the | owered position nmust be capable of
supporting a 142 kN 32,000 pound axle load or a 71 kN 16, 000 pound whee

| oad. Design for this load is to be accordance with AASHTO GDHS- 7.
Portabl e crash rated retractable barriers are to be anchored in accordance
wi th the manufacturer instructions. This may include stakes or other
neans.

Portabl e barriers nust be able to be noved via [integral wheels and tow
package][or][and] [forklift] [ ].

2.4.6.1 Power ed Portabl e Crash Rated Retractable Barrier

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Based on peak hourly volunes, fill in nunber
of cycles per hour that the barrier will be required
to function (maxi nrum 300 conpl ete up/ down cycl es per
hour) .

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Provide a portable crash rated retractable barrier that is capable of

[ ] conpl ete up/down cycles per hour. Provide a retractable barrier
that is capable of raising the barrier fromthe |owered position to the
rai sed position within 8 seconds during normal use, and within 2 seconds
during an energency. Also, provide a barrier that is capable of being
closed fromthe raised position to the | owered position in not nore than 3
seconds. Equip portable power assisted retractable barriers wth on and
of f ranps for snooth transition between surfaces when the barrier extends
nore than 16 nmr 5/ 8 inch above the roadway surface. Anchor the barrier in
accordance with the manufacturer instructions. Provide a barrier that is
[el ectro-mechanical ][ or J[hydraulic].
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Provide a portable barrier that is of the [retractable barrier][ or]
[crash gate] type.

2.4.6.1.1 Fai |l ure Modes of Operation

Desi gn the systemto prevent |owering of the barrier in the event of
hydraulic, electric, or mechanical failure. |Include a nmanual punp for
operation of hydraulic and/ or nechanical barriers w thout power.

2.4.6.1.2 System

Design the systemto naintain the barriers in the raised position, without
i nspection, for periods of time of up to 1 week. |If a hydraulic systemis
used, equip it with a pressure relief valves to prevent overpressure.

2.4.6.1.3 Controls

EE R I R R S I R I R I R I R I R I R R I R S I R I R R I R R R R R R R

NOTE: Portable system can be connected into |arger
control systens, but typically these are tenporary
or remote. Coordinate the choices below with the
Control Panel Components and Construction. This
paragraph is not required if using nore than a
control station that is part of the crash barrier

If an unmbilical cord set-up is required, then pick
the desired Il ength. Going over 6 neters/20 feet is

not standard.
EIR IR IR R R S I I I I I I I I I I R R S I I R I R IR R IR I R R S R b A I I IR R R I b I b b E b I I I R I R I b b b b b I I b b b b b b b

[ Provi de an open/cl ose pushbutton station at the crash barrier |ocation. ]
[ Provi de an open/cl ose pushbutton station on a [3][6]] ] nmeter
[10][20][ ] feet flexible cord. ][Provide EFO Operation.]

2.4.6.2 Manual Crash Rated Retractable Portable Barriers

Provi de a nanual barrier capable of being raised and | owered by manua
neans such as |levers or hydraulics requiring a nmaxi mur 267 N 60 pounds of
force. Provide a manual nechani smthat contains a | ocking pin which
accepts a padl ock for securing the barrier when it is in the "UP" position
and is al so capable of being | ocked in the "DOMAN' position. Provide a

retractable barrier to withstand a | ] kg pound vehicle at inpact
speed of [ ] kni hour nph, with maxi nrum barrier deflection or vehicle
penetration of | ] mfeet.

2.4.7 PORTABLE PI VOTI NG OR SW NG NG CRASH BEAM

Provide a portable crash beamw th an above-grade assenbly that, in the
"DOWN' position, presents a visible obstacle to approaching vehicl es.
Provide a barrier with a mnimum height of 750 mr 30 inches as neasured
fromthe roadway surface to the centerline of the crash beam Provide a
crash beamthat is capable of blocking a mninmmroad wi dth of [3.0]

[ ] m [120][ ] inches. Provide the crash beamend with a | ocking
pin with padl ock acceptance for securing the crash beamwhen it is in the
"DOWN' position.

2.4.7.1 Controls

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S
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NOTE: Portable system can be connected into |arger
control systens, but typically these are tenporary
or remote. Coordinate the choices below with the
Control Panel Components and Construction. This
paragraph is not required if using nore than a
control station that is part of the crash barrier

If an unmbilical cord set-up is required, then pick
the desired Il ength. Going over 6 neters/20 feet is
not standard.

EFO operation is not used with this type of barrier.

EE R I R R S I R R I R R S R I R R R I R R R R I R I R R R R R R R R

[ Provi de an open/cl ose pushbutton station at the crash barrier |ocation
[ Provi de an open/cl ose pushbutton station on a [3][6]] ] meter
[10][20][ ] feet flexible cord. ]

2.4.7.2 Power ed Portabl e Crash Beam

Provide a hydraulic power systemfor the portable crash beamthat is

capabl e of being raised or

lowered within 8 to 15 second time range.

Provi de a di sconnect system for the portable crash beamto all ow nanual
operation of the barrier in the event of an electrical or mechanica

failure.
2.4.7.

Provi de a crash beam t hat

3

Manual Portabl e Crash Beam

is manual |y operated by neans of a counter

bal anced system requiring approxi mately 267 N 60 pounds of force.

2.5

2.5.1

PONER UNI' T

HYDRAULI C PONER UNI T ENCLOSURE

]

EE R R S I R I R I I R I R S R R R R R I R S I R R R I R I R R I R R R R R R R

NOTE: Based on manufacturer's system | ayout the
hydraulic platformunit should be | ocated above
ground. The hydraulic oil viscosity must remain
within its operating range, even after barrier
non-use. |f anbient tenperature drops below -7
degrees C (20 degrees F) then hydraulic power unit
needs to be equipped with proper hydraulic oil
hydraulic oil heater, insulated and heated hydraulic
i nes, and underground hydraulic oil lines in

pi pes. |If anbient tenperature exceeds 38 degrees C
(100 degrees F) then the manufacture must supply
efficient cooling and proper hydraulic oil for oi
viscosity to remain within its operating range, even
at constant heaviest use rate. |f anbient
tenmperature range requires the oil to be changed,

t he manufacturer nust supply information on type of
oil to be used and instructions for changing. Fil
in the high and | ow air tenperature of the area
where the barrier will be installed.

Hydraul i c operated barrier systems will contain

syntheti c bi odegradabl e hydraulic fluid. Provide
fluid that neets International Organization for
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St andardi zation (1SO G ade 32 for cooler clinates
or 1SO Grade 46 for tenperate zones. Barriers for
tropi cal or desert areas require a heavier grade,
verify grade requirenments with |local suppliers.
Based on barrier cycling and clinmate data, decide if
a hydraulic fluid heater is required.

EE R R R S I R R I I R I R R R R R I R S I R R R I R I R R R R R I R

Provi de the hydraulic power unit with synthetic biodegradable hydraulic
fluid. Provide fluid 1SO Grade that is appropriate for the tenperature
ranges listed in the Environnental Conditions Section of this

speci fication. Submit recomended Hydraulic Fluid manufacturer's data
for approval. Provide a hydraulic thernostatically controlled fluid heater
so that the viscosity renmains within its operating range if anbient
tenperatures bel ow mnus 7 degrees C 20 degrees F are expected. Buried
hydraulic lines for the connection of the hydraulic power unit to the
barrier are to consist of flexible or carbon steel pipe, or a conbination
of flexible and carbon steel pipe. Flexible and rigid hydraulic |line
wor ki ng pressures are to exceed the maxi num systemrelief pressure.
[Where hydraulic lines are placed underground, provide a casing pipe
consi sting of PVC pipe and fittings in accordance PVC Type EPC-40 if
concrete encased or EPC-80 if not concrete encased in accordance with
NEMA TC 2 and UL 651] [Provide a HPU cabinet that is capable of
cont ai ni ng | eakage and sl ope hoses contai ning hydraulic hose pipes to
drain to contai nnment. ]

a. Provide flexible hydraulic lines that are in accordance with SAE J517.

b. Provide rigid hydraulic lines that are seamn ess carbon steel pipe in
accordance w th ASTM A106/ A106N

Place the unit on a reinforced concrete pad or other approved pad nateria
in a prefabricated weat herproof nmetal enclosure. Provide a containnent
area; i.e., depressed floor or catch pan, to ensure capture of the tota
amount of hydraulic fluid within the hydraulic power unit. Access door or
doors are provided to neet the maintenance requirenents of the unit. The
physical location of the unit is on the protected side of the area.

Unl ess ot herwi se indicated, provide electric motors with [drip-proof]
[totally enclosed] [totally enclosed fan cool ed] enclosures. All
couplings, nmotor shafts, gears, and other noving parts are to be fully
guarded in accordance with 29 CFR 1910 Subpart O  Provide guards that are
renovabl e wi thout disassenbling the guarded unit. For multiple barriers
operated froma single hydraulic unit it is highly recommended that the

el ectric notor be 3-phase. This paragraph assunmes notors are installed
above grade.

.5.2 ELECTRI C POAER UNI T ENCLOSURE

Provide a NEMA Type 3R enclosure as specified in NEMA 250 to encl ose the
electric power unit. Design the enclosure for easy renoval of the power
unit and other accessories w thout conmplete renmoval of the encl osure.
Provi de an access door with hinges and an inside and outside

oper abl e/ | ockabl e (exterior) door latch. Place and configure equi pnent
within the enclosure so that all periodic naintenance can be perforned

t hrough the access door without renoval of the equipnent. Equip the
encl osure wi th weat herproof |ouver vents appropriately sized and | ocated
to dissipate internal heat generation
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2.

5.3 PNEUVATI C PONER UNI T ENCLOSURE

Provi de a NEMA Type 3R encl osure as specified in NEMA 250 to encl ose the
power unit. Design the enclosure for easy renoval of the conpressor and
ot her accessories w thout conplete renoval of the enclosure. Provide an
access door with hinges and an inside and outside operabl e/l ockabl e
(exterior) door latch. Place and configure equipnent within the enclosure
so that all periodic nmaintenance can be perforned through the access door
wi t hout renmoval of the equipnment. Equip the enclosure w th weat herproof

| ouver vents appropriately sized and | ocated to dissipate internal heat
gener ati on.

.6 HEATER

Provi de a waterproof barrier heater with a thernpstat control and NEVA 4
junction box connection point for de-icing and snow nelting. Provide a
heat er that ensures proper barrier operation is maintained down to an
anbi ent tenperature of mnus 40 degrees C minus 40 degrees F. [Provide a
[ ]1[250] -watt heater for each retractable bollard.]

Provi de heat tape in the drain pipe systemthat is controlled by the sane
thernobstat for the barrier heater or by a separate thernostat.

12.7 FI NI SH AND MARKI NGS

Provi de signs and narkings that neet retroreflectivity requirenents as
contained in the MUTCD under Part 2 Signs sections on 'Retroreflectivity',
"Maintaining Mninum Retroreflectivity', and 'Shapes' plus ensure al

state and local retroreflectivity requirements are satisfied. Paint
surfaces in accordance with requirenents of Section 09 90 00 PAINTS AND
COATI NGS.

Use red and white stripe marking on all crash rated active vehicle
barriers [and actuated traffic arms] as required for a stop condition by
AASHTO RSDG- 4. Provide vertical striping and lights (unless otherw se
noted in this SECTION) as per MJTCD Part 8B Signs and Markings, Section on
' Crossbuck Assenblies with YIELD or STOP Signs at Passive G ade

Crossi ngs' .

a. Provide bollards with full retroreflective markings. Provide
bollards that alternate retroreflective colors red and white with the
red starting on the side nearest the curb

b. Pai nt wedge, frane, beam and post type barriers with vertica
red/white alternating retroreflective striping that is approxi mtely
400 nmr 16 inch wi de and covers the entire exposed area of the
barrier. Since barriers will vary in width, the striping can be
adj usted wi der or narrower to have it work so each stripe is the sane
wi dt h.

C. For Crash Gates markings will be provided by the installation of
retroreflective markings on the both sides of the gate that are
visible to the drivers. It will consist of alternating vertica
retroreflective red and white stripes. Markings are to provide the
sane color schene, retroreflective performance and durability as
required in this SECTI ON

Provi de marki ngs on both the front and back of the crash rated active
vehicle barriers. Provide non-skid, durable markings that are part of the
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roadway (i.e. backside of plate barriers or the top of retractable
bol |l ards), and ensure retroreflectivity is maintained based on expected
traffic fl ow (see paragraph PRQIECT/ SI TE CONDI TIONS of this SECTION) for a
m ni mum of two years.

Mar ki ngs on surfaces that are not part of the roadway nust neet
requi renents of ASTM D4956, Type |1l or better and MJTCD.

Provi de signing as shown in the drawings. A mninumsign sheeting of MJTCD

Part 6F Tenporary Traffic Control Device Zone Devices, Section on
Channel i zi ng Devices, Type Il1l sign sheeting is to be used for regul atory
and warning signs. Provide all sign posts with a breakaway design as set
forth in AASHTO RSDG- 4 or as required by the |ocal/State Departnent of
Transportation.

Provide a retroreflective white pavenent marking envel ope consi sting of
305 mr 12 inches wide white stripes at 45 degree angle separated by a 610
nr 24 inches clear space at the crash rated active vehicle barriers.
Provi de an envelope that is full lane width and at least 2.4 neters 8 feet
in |ength.

. 8 ACTI VE VEHI CLE BARRI ER CONTROL SYSTEM ( AVBCS)

.8.1 CGeneral Requirenents

EE R R S b b R S b b I S I R b R I S S I R I R R S b I R I R S R O I O
NOTE: Delete reference to renote control panel if
it is not applicable.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The AVBCS provides alarm status, and control information to the [Master
Control Panel], [Renmpte Control Panel(s), ] [Guard Booth Control (s)
(panel s and buttons), ] [Search Area Control Panel (s), ] [Search Buil ding
Control Panel, ][Overwatch Position Control Panel, ] [Pedestrian Contro
Panel , ]Jand the Local Control Panel(s). A full layout showi ng the | ocation
of the controllers is required. A controller that is installed in a
facility requires a conplete |layout of all equipnent to be placed in the
roonfarea to ensure all clearances are naintained. This layout is part of
the shop drawi ngs submittal. The control systemcontains all relays,
timers, and other devices and an industrial programmble controller
programed as necessary for the barrier operation. The control pane
allows direct interface with auxiliary equi pment such as card readers,
renote switches, |loop detectors, infrared sensors, and [sliding][sw nging]
gate lint switches. Provide logic to coordinate the barricade and the
traffic lights.

.8.2 System I ntegration

Provi de the AVBCS as an integrated system including all sub systens

speci fied hereafter. AVBCS hardware and software integration is required
to function as one integrated system The Contractor is responsible for
all integration and appetencies required for the systemto behave as one
system Supply of separate sub systems without integration is not
acceptable. The extent and nature of integration nust be extensively
docunented and denonstrated in the Technical Data and Software Package.
The system is configured with industrial programmable logic controllers.
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2.8.3 AVBCS Processor

The AVBCS processor consists of a conbination of controllers |ocated
within the ACP/ECF that work with the various hand machine interface
operating panels that are either hard control panels (discrete switches,
buttons and indicating |ights) or touchscreen control panel(s) or a
conbi nati on of both touchscreen and hard control itenmns.

a. A programmable logic controller (PLC) neeting the requirenments |isted
her ei n. Provide the PLC or PLCs with the | atest software version
This is the main overall controller for the AVBCS

b. Overspeed controllers are to work in unison with the systemto
provi de the appropriate al arns.

C. Wong-way controllers are to work in unison with the systemto
provi de the appropriate al armns.
R I I Sk S S I I R S S S R I I S
NOTE: The EFOis required to be pushbutton or
switch with a cover. Touchscreen is not allowed for
thi s operation.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

d. Human Machine Interface: [Hard-control] [Hard-control panel and
touchscreen video-control] [Contractor all owed the option to provide
ei ther hard control or touchscreen control or a conbination of the two
systenms; however, EFOis to be hard control] panel operator interface.

e. Vehi cl e Presence Detection: Controller that operate the vehicle
presence detection systen(s) are to work in unison with the overal
systemto provide the appropriate response.

f. Conputer control. Controller(s) that are conputers (not a PLC or
traffic control unit) are not all owed.

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

NOTE: Delete if the red/yellow green traffic
signhals associated with the crash rated active
vehicle systemare NOT |ocated at an intersection

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ g Traffic Control Unit. A traffic control unit is to be used when the
crash rated active vehicle barrier traffic signals are co-located at
an intersection. The traffic control unit is, as a mnimm control
the intersection traffic signals and is to interface with the crash
rated active vehicle barrier control system

12.8.4 PROGRAMVABLE LOG C CONTROLLER ( PLC)
2.8.4.1 PLC Ceneral Requirenents

PLCs area digitally operating electronic apparatus that use a
programmbl e nmenory for internal storage of instructions for inplenmenting
speci fic functions such as | ogic, sequencing, timng, counting, and
arithmetic though digital or anal og input/output nodules. PLCs are
capabl e of receiving discrete and anal og i nputs and, through progranm ng
and are able to control discrete and anal og out put functions, perform data
handl i ng operations and conmuni cate with external devices. Provide PLCs
that neet the requirements of Class A conputing devices, and are |abel ed

SECTION 34 75 13.13 Page 48



as set forth in 47 CFR 15 and are able to withstand conducted
susceptibility test as outlined in NEVMA ICS 1, NEMA | CS 2, andl EEE C37.90. 1
Provide PLCs that function properly at tenperatures between 0 and 50
degrees C 32 and 122 degrees F at 5 to 95 percent relative humdity

non- condensi ng and tol erate storage tenperatures between m nus 40 and pl us
60 degrees C 40 and plus 140 degrees F at 5 to 95 percent relative

hum dity non-condensing. Provide an intelligent process controller that

can perform both data acquisition and process control functions that has
the ability to function independently; that is, performits function

wi t hout the need for comands from a separate conputer.

.8.4.2 Modul ar PLC

Provide PLCs that are based on a nodul ar, field expandabl e design allow ng
the systemto be tailored to the process control application. The system
i s expandabl e through the use of additional hardware and/or user

software. As a minimm provide the PLC with a mounting backpl ane, power
supply nodul e, central processing unit (CPU) nodul e, comruni cations
nodul e, and input/output (1/0O nodule. G oup nodules together in a
nounting rack or cabinet. Ensure the mounting rack backpl ane provides the
conmuni cati ons nechanismto fully integrate the individual nodules |ocated
within the rack. Provide nodules that plug directly into the backpl ane.
The use of wire connectors between nodules is not be allowed. Provide a
rack or cabinet sized as needed to hold the equi pnent necessary while
performng the required control functions. The system configuration
allows for the renoval and/or installation of nodul es under power.

.8.4.2.1 Central Processing Unit (CPU) Mdul e

The CPU nodule is a self contained, mcroprocessor based unit that
provides tinme of day, scanning, application (ladder rung |ogic) program
execution, storage of application prograns, storage of nunerical val ues
related to the application process and logic, |/O bus traffic control
peri pheral and external device conmmuni cations and self diagnosti cs.

a. Provi de a processor with battery backed static RAMto hold
application prograns. Provide a battery that is serviceable without
taki ng the processor nmodul e out of service. Provide a nmonitoring
systemthat monitors the battery for a low voltage condition. Provide
a low voltage status bit for use by the PLC program

b. Provide the processor with illuninated indicators readable fromthe
front of the processor nodule for diagnostics. Provide diagnostic
status bits for use by the PLC program

.8.4.2.2 Communi cati ons Modul e

Provi de a comuni cati ons nodul e that all ows peer-to-peer comunication
with other PLCs and allows the PLC to communicate with the workstation
Provi de a communi cati on nodul e that utilizes the nanufacturer's standard
conmuni cati on architecture and protocol, Ethernet architecture and
protocol or a conbination of these. The comunication nodule is to all ow
programm ng of the PLC to be done locally through the use of a | aptop
comput er.

.8.4.2.3 Power Supply Modul e

Provi de one or nore power supply nodul es as necessary to power ot her
nmodul es installed in the same cabinet. Provide power supply nodul es that
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plug directly into the backplane. Auxiliary power supplies nmay be used to
supply power to renote cabi nets or nodul es.

a. Provide power supply nodules that use [AC] [or] [DC] power with a
nom nal voltage of [120 VAC] [or] [220 VAC] [24 VDO | ] plus or
m nus 5 percent. The power supply nodule is to nonitor the incom ng
line voltage | evel and provide over current and over voltage
protection. |If the voltage |level is detected as being out of range
t he power supply nodul e continues to provide power for an adequate
amount of tine to allow for a safe and orderly shutdown. Power supply
nodul es are capable of w thstanding a power [oss for a mni num of 20
mlliseconds while still renmaining in operation and providi ng adequat e
power to all connected nodul es.

b. Provide each power supply nmodule with an on-off switch integral to the
module. |If the manufacturer's standard power supply nodule is not
provided with an on-off switch, install a miniature toggle type
switch near the PLC and clearly | abeled the switch as to its function.

c. Provide power supply nodules with an indicating light that is lit when
the nodul e i s operating properly.

2.8.4.2.4 [ nput/ Qutput (1/0 Mdul es

I/ O Modul es are self contained, mcroprocessor based units that provide an
interface to field devices. Locate the |I/O nbodules in the same nmounting
rack as the other PLC components. The unit is to plug directly into the
backpl ane of the mounting rack. Each nmodule is to contain visua

i ndication to display the on-of f status of individual inputs or outputs.
Al nodules are to be nechanically keyed between the 1/0O nodul e and the
termnal strip to ensure the wiring and nodul es are correctly natched.

Ext ensi ve di agnostic indicators are to be avail able on each nodul e
including information on the state of the 1/O along with specific nodul e
by modul e special features such as field wiring faults, blown fuses, and
over/under voltage range information

.8.4.3 Pr ogram St or age/ Menory Requi renent s

The CPU utilizes the manufacturer's standard non-volatile nenmory for the
operating system Provide the controller with electronically erasable,
programmbl e, read only menory (EPROM) for storage of user prograns and
battery backed RAM for application nenory. The EPROMis | oaded through
the controller keypad or through the use of a | aptop conmputer. The CPU
nmenory capacity is based on the systems control requirements. The nenory
capacity is sized such that, when the systemis conpletely programed and
functional, no nore than 50 percent of the nmenory allocated for these

pur poses i s used.

.8.4.4 | nput/ Qut put Characteristics

Each controller allows for analog input, anal og output, discrete input and
di screte output. The number and type of inputs and outputs for the system
is as shown on the draw ngs or described herein and is to conply with the
sequence of control. Include in the systemcapacity a mni nrum of 20
percent spare input and output points (no I ess than two points) for each
poi nt type provided. During nornmal operation, a nmalfunction in any

i nput/out put channel is to affect the operation of that channel only and
nmust not affect the operation of the CPU or any other channel. Anal og
input circuits are available in +/-10V, +/-5V, 0-10V, 0-5V, or 4-20 nmA
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Discrete input circuits are available in 5 volt TTL, 10-30 VDC, 18-26 VDC,
or 79-132 VAC. Provide all input circuits with a mnimum optica

i sol ati on of 1500 VRM5 and be filtered to guard agai nst high voltage
transients fromthe externally connected devices. Analog output circuits
are to be available in +/-10V or 4-20 mA. Discrete output circuits are to
be available in 5 volt TTL, 10-30 VDC, 18-26 VDC, or 79-132 VAC. Provide
all output circuits with a mnimmoptical isolation of 1500 VRV and
filter to guard against high voltage transients fromthe externally
connected devices. Provide a PLCthat is able to comrunicate with a
conputer or other PLC s via fiber optic cable or copper cable. Provide a
PLC processor that is able to process data from Renpte | nput/ Qut put
nodul es via fiber optic cable or copper cable. Ensure renote |nput/Qutput
nodul es do not require individual progranm ng to function

.8.4.5 Wring Connections

Provide wiring connections that are heavy duty, self lifting, pressure
type screw terninals to provide easy wire insertion and secure
connections. Provide terminals that accept two #14 AWG wires. Provide a
hi nged protective cover over the wiring connections. Provide wite-on
areas for identification of the external circuits on the cover.

.8.4.6 On-Of Switch

Provi de each controller with an integral on-off power switch. |If the
controller is not provided with a manufacturer's standard on-off switch
then install a miniature toggle type switch in the control panel near the
controller and clearly labeled the switch as to its function

.8.4.7 Di aghosti cs

Provi de each PLC with diagnostic routines inplenented in firmvare. The
CPU is to continuously perform sel f-diagnostic routines that will provide
i nformati on on the configuration and status of the CPU, nenory,
conmuni cati ons and input/output. The diagnostic routines are to be

regul arly performed during normal system operation. Provide a portion of
the scan tine of the controller dedicated to perform ng these housekeepi ng
functions. |In addition, provide a nore extensive diagnostic routine that
is performed at power up and during normal system shutdown. The CPUis to
l og input/output and systemfaults in fault tables which are accessible
for display. Wen a fault affects input/output or conmunications nodul es
the CPUis to shut down only the hardware affected and continue operation
by utilizing the healthy system conponents. Annunciate all faults at
master control panel and at the PLC

.8.4.8 Accur acy

Provide controllers with an accuracy of plus or minus 0.25 percent of
i nput span

.8.5 PLC SOFTWARE

Furnish all PLC software described in this specification as part of the
conpl ete control system

.8.5.1 Qperating System

Provi de each PLC with the manufacturer's standard operating system
sof tware package. Mintain a point database in its menory that includes

SECTION 34 75 13.13 Page 51



all paraneters, constraints and the | atest value or status of all points
connected to the PLC. Use the data in nenory resident files for the
execution of the PLC application progranms. The operating system nust
support a full conpliment of process control functions. It is possible to
define these functions using a mx of function bl ocks, |adder |ogic

di agrams, sequential function charts and text programm ng. Base
progranmm ng nethods and interactions on | EC 61131-3. A conbi nation of the
progranm ng nmethods is to be possible within a single controller. The
operating system allows | oading of software |locally. The operating system
supports data entry and diagnostics using an operator interface pane
attached directly to the PLC. Each PLC is be capable of operating in
stand al one node.

.8.5.1.1 Startup

Provide the PLC with startup software that causes automatic conmencenent
of operation w thout human intervention, including startup of al
connected 1/0O functions. A PLC restart program based on detection of
power failure at the PLCis to be included in the PLC software. The
restart programincludes start tine delays between successive comands to
prevent denmand surges or overload trips.

.8.5.1.2 Fai | ure Mode

Upon failure for any reason, each PLCis to performan orderly shutdown
and force all PLC outputs to a predeterm ned (failure nbpde) state,
consistent with the failure nodes shown and the associated control device.

.8.5.2 Functi ons

Provide a controller operating systemthat is able to scan inputs, control
outputs, and read and wite to its internal nmenory in order to performthe
required control as indicated in the sequence of control on the draw ngs.
The controller periodically performself diagnostics to verify that it is
functioni ng properly.

.8.5.2.1 Anal og Monitoring

The system neasures and transmits all anal og val ues including cal cul at ed
anal og points.

.8.5.2.2 Logic (Virtual)

Logic (virtual) points are software points entered in the point database
which are not directly associated with a physical 1/0O function. Logi c
(virtual) points can be analog or digital points created by cal cul ation
from any conbi nation of digital and anal og points, or other data having
all the properties of real points, including alarns, wthout the

associ ated hardware. Logic (virtual) points are defined or cal cul ated and
entered into the database. The cal cul ated anal og poi nt has point
identification in the same format as any other anal og point.

.8.5.2.3 State Vari abl es

I f an anal og point represents nore than two (up to 8) specific states,
each state is to be naneabl e.
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2.8.5.2.4 Analog Totalization

Any anal og point is to be operator assignable to the totalization
program Up to eight analog values are to be totalized within a
sel ectable time period.

2.8.5.3 Al ar m Processi ng

Provi de each PLC with al arm processing software for analog input, digita
i nput, and pul se accunul ator alarms for all real and virtual points
connected to that PLC

2.8.6 AVB Control System Processing and Control Software
2.8.6.1 Cenera

Specific functions to be inplenented are defined in individual system
control sequences and dat abase tables shown on the draw ngs and herein
Provi de software that provides the conmunication, programming and control
capabilities necessary to support all specified points and functions,

[ plus a m ni mum expansi on of [20][25][50]] ] percent of the current
nunber of points] conplete with their point database. Provide a
controller that is online at all tines and perforns all required functions
as specified. Provide software that consists of custon devel oped code
and/ or one or nore standard software nodules. Were multiple nodules are
used, the nodul es need to be capabl e of sharing data and operating

toget her seam essly. Provide a systemthat supports nultiple user
operations with multiple tasks for each user and supports operation and
managenment of all peripheral devices. Provide a systemthat all ows
on-line configuration nodifications, while the systemis operating.

Provi de software with conpl ete user docunentation online, including
exanpl es of how to operate the various nodules within the software.
Supply all docunentation inplenented software, including the

cust om devel oped software codes to [the Contracting O ficer]] ] after
formal system acceptance. [[The Contracting Oficer][ ] has the
right of use for the provided software for future enhancenents and
additions to the installed system] Ensure the AVB control system does
not contain proprietary code or passwords that Iimt work to be done
exclusively by a manufacturer of the product. Provide open source code.

2.8.6.2 Resi dent Application Software

Provi de resident applications prograns devel oped in accordance with

par agraph Graphical Object Oiented Programming to achi eve the sequences
of operation, parameters, constraints, and interlocks necessary to provide
control of the systens connected to the control system All application
progranms are resident in the PLC and are to execute in the PLC, and
coordinate with each other, to insure that no conflicts or contentions
remai n unresol ved

2.8.6.3 Di splay Information
Provi de informati on necessary to support all requirenents specified at the
AVBCS di spl ay, including: guard control commands; alarmnotification;
status point changes; and report generation

2.8.6.4 Graphi cal Object Oiented Programm ng

Provide a systemthat includes a graphical object oriented progranm ng
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function which is used to create all control sequences utilized in the
control panels. The graphical object oriented programm ng function

provi des progranm ng el ements to be connected together to create a logic
di agram The di agram nust be conpliable to produce executabl e code for
the control panel. Provide a graphical object oriented programm ng
function that includes el ements necessary to create |ogic diagrans that
represent sequences of operation. Provide programelenents that are able
to be conbined into a customtenpl ate which can then be used as a standard
function.

.8.6.5 Command Sof t war e

The Provide software for defining and selecting I/QO, paraneters, and al

ot her functions associated with operation. The operator commands must be
usabl e from keyboards with individual operator passwords as specified.
Store the database in non-volatile RAM or other approved neans. Static
dat abase nust downl oadabl e to backup devices.

.8.6.6 Command | nput and Errors

Provi de conmand nmenus that utilize full words and acronyns selected to

al | ow progranmers/technicians to use the AVBCS w t hout extensive training
or data processing backgrounds. The AVBCS will issue a pronpt to the
programmer/technician. |Insure the AVBCS supervise programmer/technician
inputs to ensure they are correct for proper execution. |Insure
progranmmer/techni ci an i nput assistance is provided whenever a comand
cannot be executed because of input errors.

.8.6.7 Speci al Functions

The AVBCS supports the followi ng special functions by using a nouse or
touchscreen, in addition to all other conmands specified:

a. The Help display will produce a display of all commands avail able to
the operator. The help comand, followed by a specific comrand,
produces a context sensitive listing with a short explanation of the
pur pose, use, and systemreaction to that conmand.

b. Print Report allows the operator to print reports.
.8.6.8 Al ar s

The software alarns is to notify a programmer/technician of the occurrence
of an alarmcondition. The AVBCS alarmhistory are to be stored, to be re
cal l able by the programer/technician using the report generator. Alarm
nmessages take precedence over other functions. A mnimmof the nost
recent 1000 alarms nmust be directly available at the AVBCS. Wthin the
alarmresponse tine digital alarms are subject to i nmediate reporting
within the alarmresponse tine.

.8.6.9 Report Gener at or

Provi de software to generate and format standard and customreports for
di spl ayi ng and storing on disk. Database values and paraneters, val ues
calcul ated using the real tine static database or historical data base
with the reports subsequently stored on renbvable nedia to generate
reports. Do not interrupt dynam c operation of the systemto generate a
report. Provide the report with the tinme and date when the report was
printed.
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2.8.6.10 Peri odi ¢ Automatic Report

The system allows for specifying, nodifying, or inhibiting the report to
be generated, the tine the initial report is to be generated, the tine

i nterval between reports, end of period, and the output peripheral. The
system (t hrough the Request Report Mde) allows for the operator to
request, at any tine, an i nmedi ate display of any report.

2.8.6.11 Hi storical Data Storage and Retrieval

Provide a historical data storage and retrieval function used to coll ect
and store dynamic data. This function is in addition to other data
storage requirenents. The function nust have the capability to coll ect
and store al arm status changes, point values, events and operator
conmands, and system responses. Provide this function with the capability
to retain historical data on non-volatile RAM for pre-specified tine
periods, up to forty-five days using |last day roll over, for short-term
anal ysis, and then output the data to the utility software for long-term
retention. |Insure the operator is able to selectively recall short-term
data stored on non volatile RAM Using the data retrieval and report
generation program retrieval of the contents of any selected historica
data file through utility programs is available. The output of the report
generation program nmust be capable of being viewed on the screen
transferred to renovabl e nedia, or stored.

2.8.6.12 System Access Contro

Provi de a m ni mum of 10 passwords that is usable with the control system
software. The AVBCS namintains a |og of programers/technicians |ogged
onto the system Define each password as to the functions that the
programmer/technician can perform The software nust support a user based
security system The security system allows for the creation of users
with certain rights and/or privil eges, Wien enabl ed. Wen user based
security is enabled, an audit trail must be generated in the system which
tags every progranmer/technician | ogon with user identification (ID).
Support the followi ng functions within the security nmanagenent application

a. Define users.
b. Define groups which users may bel ong to.
c. Define user and/or group rights/privileges.

2.8.6.13 Conveni ence Cutl et

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Coordinate with electrical drawings to
provi de power for control panel conveni ence outl et
and other required accessories.
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Provide a 120 volt ac, 15 anp, ground fault interruption (GFl) type duplex
conveni ence outlet inside each cabinet that houses a PLC.

2.8.7 CONTROL PANEL(S)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The first paragraph is to be used if using
typi cal master, guard booth, overwatch style
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operating panels that are based on Appendix A with

| ayouts shown on the drawi ngs. The second paragraph
is for non-standard applications for these contro
panel s. choose the desired paragraph and delete the
ot her.

The gui de specification describes control panels
here in generic terns of master control panel and
types of renote operating panels.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ Provide a master control panel to interface between all barrier contro
circuits, renote EFO control panels,[ rempte EFO control buttons,]]|
wrong-way] [, overspeed], auxiliary equipnment, and the crash rated active
vehicle barrier power units. Provide renpte control panel (s)/buttons [for
each [guard booth,][search area,][COverwatch,]] 1.1 Provide renote
| ocal panel (s) at the barrier location to be used for maintenance
purposes. Control circuits contain all relays, timers, and other devices
or an industrial progranmable controller progranmmed as necessary for the
barrier operation. Provide a control panel that allows direct interface
wi th auxiliary equi pment such as card readers, renote sw tches, |oop
detectors, infrared sensors, and sliding or swinging gate limt swtches.
Ensure | oop controllers do not allow an automatic barrier raise follow ng
power | oss or restoration. Run all device interconnect lines to term na
strips. Descriptions are primarily for discrete controls naking up a
given control panel. None of the panels have to be |isted under UL 508;
however sone conponents may have to neet certain requiremet of the
docunent as indicated el sewhere. If allow ng or using touchscreen contro
i nst ead, see paragraph "Touchscreen"” for revised requirements. [Provide
control panels as shown on the drawi ngs and as described in Appendi x A
][ Provide control panels as shown on the drawi ngs. ][Provide contro
panel s as described in Appendix A. ][EFO function is not allowed to be
acconpl i shed with a touch screen.]]

[ Provide a master control panel to interface between all barrier contro
circuits, renote EFO control panels,[ rempte EFO control buttons,]
wr ong- way[, overspeed], auxiliary equipnent, and the crash rated active
vehicle barrier power units. Provide renpte control panel (s)/buttons [as
shown. ] [for each[ guard booth,][ search area,][ Overwatch,]]| 1.1
Provi de renote | ocal panel (s) at the barrier location to be used for
mai nt enance purposes. Control circuits contain all relays, timers, and
ot her devices or an industrial programmable controller programed as
necessary for the barrier operation. Provide a control panel that allows
direct interface with auxiliary equi pment such as card readers, renote
swi tches, |oop detectors, infrared sensors, and sliding or sw nging gate
[imt switches. Ensure |oop controllers do not allow an automatic barrier
rai se follow ng power loss or restoration. Run all device interconnect
l[ines to term nal strips. Descriptions are primarily for discrete
controls naking up a given control panel. |[If allow ng or using
touchscreen control instead, see paragraph "Touchscreen" for revised
requi renents. [EFO function is not allowed to be acconplished with a
touch screen.]]

[2.8.7.1 Mast er Control Pane

EE R R I I R I R I I R I R I R I R R R I R S I R I R I R I R R R R R R R R

NOTE: |f panel layout is shown on the draw ngs,
then keep the first paragraph and delete al
subpar agr aphs.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S
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Provide a naster control panel with all necessary displays and controls to
all ow the operator to view real-time alarns, discrete point status
changes, to control crash rated active vehicle barriers and rel ated

equi pment. Locate the master control panel[ as shown on the drawi ngs] in
a manner to allow the operator to easily use the controls and nonitor the
di splays while, at the sane tine, oversee entry and exit operations.
Permanently | abel all control panel indicator |ights, push buttons, and
swi tches on the console.[ Provide naster control panel as shown on the
drawi ngs. ][ The naster control panel includes the follow ng:]

[ a Keyed Power On/OFf switch with a red indicating light illumnating
when power is on.

1[b. Mode Sel ector Switch. Provide a selector switch for each barrier
The switch is to have ["EFO', "Test", "Local"] ["EFO', "Test"] | ]

nodes. [Provide a keyed switch.] Provide anmber indicating |lights for
each switch position with the correspondi ng nane i ndi cat ed.

]1[c. A pushbutton for "access all owed" and a pushbutton for "access

deni ed" positions for each barrier and corresponding indicating |ight
for each action. Illunmnate a red indicating light for "access
deni ed" and a green indicating light for "access allowed").

1[d. A pictograph of the barrier in the "access all owed" position and

"access deni ed" position next to the pushbutton

1[e. An EFO [ pushbutton][swi tch][pushbutton or switch] with a cover that

operates the barrier(s) in EFO node.

1[f. EFO Activated. Red indicating |ight.

119. EFO Reset. [Lockable][Switch or pushbutton][Keyed swi tch].

11 h. Lanp test button.

111. An operating node switch between EFO and nmanual nodes for [each

barrier][the inbound | anes and for the outbound | anes][as indicated].

117 - A toggle switch that arms or disarns each [renpte panel with an EFQ

[guard booth] control panel. Provide indicating light - red for arm
and green for disarm

11 k. An audi bl e al arm (buzzer) that has adjustable volune control. Vol une

control can be by another switch or built into the buzzer

171. Provi de a pushbutton that is used to silence the audible alarm

Si | ence button when pushed just silences the present alarm |[|f a new
alarm cones into the panel, the audible alarmw || activate.

1112.8.7.2 Renote EFO Control Panel - Primary

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: The first paragraph is intended to be used
for an overwatch position that does not have the
master control panel. This overwatch is |ocated at
ACPs/ ECFs. The second nai n paragraph is for other
[ ocations that nmay have different requirenents.
choose the appropriate option for the project. If
panel |ayout is one drawi ngs, then delete all the
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subpar agr aphs.

Wthin each paragraph, the choose the appropriate
option.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

[ This panel is intended to be installed at each overwatch position. The
panel operating panel is to be installed within a | ockable cabinet when at
a paved position; otherw se, place operating panel in the overwatch
booth. [Provide as shown on the draw ngs. |

][ [Provide Renmpte Control Panel(s) - Prinary as shown on the draw ngs.
][ The Renote Control Panel (s) - Primary includes the follow ng:]

1[a. Provide a red indicating light for "access deni ed" and a green
indicating light for "access all owed".

1[b. Next to the pushbutton or position indicating lights, provide a
pi ct ograph of the barrier in the access all owed position and access
deni ed position.

]1[c. An EFO [ pushbutton][swi tch][pushbutton or switch] with a cover that
operates the barrier(s) in EFO node.

1[d. EFO Activated. Red indicating |light. Locate near the EFO
1[e. A lanmp test button.

1[f. An audi bl e al arm (buzzer) that has adjustable volune control. Vol une
control can be by another switch or built into the buzzer

11 9. Provi de a pushbutton that is used to silence the audible alarm
Si | ence button when pushed just silences the present alarm [If a new
alarm conmes into the panel, the audible alarmw || activate.

1[h. Provide a red indicating light that shows when the renote panel is

Armed fromthe master control panel

1112.8.7.3 Renot e EFO Control Panel - Secondary
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

NOTE: The first paragraph is to be used for guard
boot hs and search areas that are at ACPs/ECFs. The
second mmi n paragraph is for other locations that
may have different requirenents. choose the
appropriate option for the project. |If panel |ayout
is one drawi ngs, then delete all the subparagraphs.

Wthin each paragraph, the choose the appropriate
option.
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[ This panel is intended to be installed in each Guard Booth[, at the
Pedestrian Booth,] and at each Search Area. [Provide as shown on the
drawi ngs. ]

][ [Provide Renmpbte Control Panel (s) - secondary as shown on the
drawi ngs. ][ The Renpote Control Panel (s) - secondary includes the follow ng:]

1[a. An EFO [ pushbutton][swi tch][pushbutton or switch] with a cover that
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operates the barrier(s) in EFO node.

1[b. Provide a red indicating light that shows when the renote panel is
Armed fromthe master control panel

]1[c. EFO Activated. Red indicating |light. Locate near the EFQO

1[d. An audi bl e al arm (buzzer) that has adjustable volune control. Vol une
control can be by another switch or built into the buzzer

1[e. An red visual indicating light for wong-way.

1[f. An red visual indicating light for overspeed.

1112.8.7.4 Renot e EFO Control Button
EE IR I Sk S S I S S S S Sk S I Sk S Ik I R SR Ik S S Sk I S R Sk I S O

NOTE: Arny Only. choose the first paragraph for
Arny projects.
The second nain paragraph is for other |ocations
that may have different requirenments. choose the
appropriate option for the project. |If panel |ayout
is one drawi ngs, then delete all the subparagraphs.

Wthin each paragraph, choose the appropriate option
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[ This EFO control button is intended to be installed at each Guard Boot h.
[ Provide as shown on the draw ngs. |

[ [ Provi de EFO control button as shown on the drawings. ][The EFO control
button includes the follow ng:]
]

a. An EFO [ pushbutton][swi tch][pushbutton or switch] with a cover that
operates the barrier(s) in EFO node.

b. Provide a red indicating light that shows when the renote EFO button
is Arned fromthe naster control panel

C. EFO Activated. Red indicating light. Locate near the EFO

1[2.8.7.5 Renote - Local Control Pane
R S b S S S S I kR I I S

NOTE: Local Control Panel is a renbte control pane

that is to be |ocated near the crash rated active

vehicle barrier by the maintenance personnel. This

panel in nost applications does not have an EFO

Edit per the project requirenents. |If panel |ayout

is one drawi ngs, then delete all the subparagraphs.

NOTE: Include first bracketed choice that references
Arny projects with an Access Control Point and
delete all other material.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

This Renpte Control Panel does not haven an EFO.  The panel is to be
| ocated within a cabinet |ocated near the crash-rated active vehicle
barrier that is | ockable. [Provide Local Renpbte Control Panel (s) as shown

on the drawings. ][The Local Renote Control Panel (s) includes the
foll owi ng: ]
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[ a. A pushbutton for "access allowed" and a pushbutton for "access
deni ed" positions for each barrier and corresponding indicating |ight
for each action. Illunmnate a red indicating light for "access
deni ed" and a green indicating light for "access allowed").

1[b. Next to the pushbutton, provide a pictograph of the barrier in the
"access deni ed" position and "access al |l owed" position

]1[c. Lanp test button.]

[ d. Mode Sel ector Switch. Provide a selector switch on the panel for each
[barrier][direction of travel]. The switch is to have ["EFO or O f",
“Local "] nodes. [Provide a keyed switch.] Provide with a red
indicating light illumnating when in the [Local][On} position

[ e Qut of service switch. Provide a two-position switch that can be
operated in any operating node. Provide red indicating |light for
yes/ enabl ed and a green indicating |ight for no/disabl ed.

1]

1[2.8.7.6 Keys for Switches

[ Provi de keyed switches and keys as shown on the drawi ngs and required in

Appendi x A.  ][Provide keyed swi tches and keys as shown on the draw ngs.

][ Provi de keyed swi tches and keys as described in Appendix A ][The

Control Panel (s) include keyed switches with keys per the follow ng:]

[ a. Each nmaster control panel switch operable by a unique key.

1[b. Mast er control panel node switch key renovable in [all nodes]["EFO',
"Test", "Local"]["EFO', "Test"][ ] node(s) only.

]1[c. Local panel node selector switch with key renovable in ([al
nmodes] ["OFf", "Local "]["OFf"][ ].

1[d. Mast er control panel node selector switch for a [specific

barrier][direction of travel] is to nmatch the correspondi ng Loca
Control Panel nopde selector switch for the same barrier. The naster
control panel node selector switch and the |ocal control panel switch
are keyed the sane.

1l e. Key renovable only in [off][on]] ] position.]

12.8.8 VOLTAGE

[ The control circuit operates froma [120] [ ] volt [60][50] Hz
supply. ][Provide control circuits that have a voltage rating of [24]
[12] [ ] [ac] [or] [dc] for all external control panels.][Contractor

to choose the control voltage desired.]
2.8.9 SEQUENCE OF EVENTS RECORDER

Al'l alarns and events listed in Appendix B nust be collected by the AVBCS
and stored with the followi ng data: identification of the alarnfevent,
date and tine to the nearest second of occurrence, date and tine of

acknow edgerment (alarmpoints only), date and tine of reset (alarmpoints
only), and an al arnm event message. Events may have multiple nessages to
describe all possible states, e.g., AVB #1 in EFO nbde, AVB #1 in Test
node, or AVB #1 in Local nmode, EFO Guard booth 1 activated. Provide neans
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and user-initiated procedure to export the stored alarns and events to a
renovabl e storage device for printing in a standard W ndows application
such as a spreadsheet. Receive and store all alarms and status changes in
t he AVBCS dat abase with the appropriate time tags in no nore than 100
mlliseconds after the condition occurs (e.g., alarm status point contact
cl osure).

.8.10 ALARM DI SPLAY PANELS AT THE | D CHECK AREA AND SEARCH AREA( S)

Mount one or nore Alarm Di splay Panel s consisting of back-lit or LED

[ OVERSPEED and ][ WRONG WAY] nessages outside of but near the guard booths
at the ID Check Area. Mount so that the guards can see the nessage boards
whil e | ooking toward the on-conming traffic. |Include an adjustable audible
alarmwith the each alarmpanel. Provide and |ocate a sufficient nunber
of alarm panels to ensure any ACP/ECF guard either sitting in a guard
booth or standing outside the guard booth can see and hear at |east one
panel . Provide an adjustable audible alarmthat is |oud enough to be
heard over anbient traffic noise. Overspeed and wong-way al arns cl ear
automatically 3 seconds (adjustable) after the alarmcondition ends with
no action required by guard. Record overspeed and wong-way al arns on the
Al arm and Events Recorder

.8.11 Control Panel Components and Construction
.8.11.1 Encl osures

Each control panel enclosure is to conformto the requirenents of NEVA 250
for the types specified. Provide the manufacturer's standard finish
color, unless otherwi se indicated. Repair and refinish damaged usi ng
original type finish. Provide Type [1][4][12] enclosures for installation
i n equi pment roons; those for installation in clean, dry indoor occupied
space nay be Type 1; other |ocations are as otherw se specified or shown.

[ Provide Type 4 or as shown, enclosures for equipnent installed

outdoors.] [Provide Type 4X enclosures for installation in corrosive

envi ronnent and construct of [stainless steel] [fiberglass] [polynmer
plastic]. Painted steel is not be allowed for use in a corrosive
environnent.] Provide enclosure with a single, continuously hinged
exterior door with print pocket, 3-point |atching nechani smand key | ock
and a single, continuously hinged interior door. Provi de panels that are
mounted on flat horizontal surface with a top that is tilted at 45 degrees
or 60 degrees (unless a panel is wall nounted) to ensure easy view ng of
the controls. Secure the control panel to the surface it is nounted.

.8.11.2 Controllers
Provi de controllers per paragraph programmable | ogic controller (PLC)
.8.11.3 St andard | ndicator Light

Provide indicator |ights that conply with NEVA ICS 1, NEMA ICS 2, and

UL 508. Provide lights that are heavy-duty, round are no smaller than 8
nr 0. 315 inch and no larger than 22.5 nmr 0.875 inch for alarm i ndicator
crash rated active vehicle barrier position indicator and EFO activation
Provide lights of the same size and type indicated for alarmindicator.
Provide long-life LED type indicator lights that operate at 120 VAC or 24
VDC. Provide indicator light with a | egend plate | abeled as shown on the
drawi ngs. Provide the indicated | ens col or as shown on the draw ngs or
specified herein. Provide panels with an overall "Push to Test"
pushbutton or provide lights that are push to test (lanp) type. It is
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allowed to provide illum nated pushbuttons instead of a separate visua
i ndi cator.

2.8.11.4 Sel ector Switches

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

NOTE: Indicate on the drawi ngs where key operated
swi tches are required.
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Sel ector switches must conply with NEMA ICS 1, NEMA I CS 2 and UL 508.
Provi de selector switches that are heavy duty, round and nount in a 22.5 nm
0.875 inch mounting hole. Provide the nunber of positions as indicated
on the drawi ngs or specified herein. Provide switches as indicated on the
drawi ngs or specified herein. Provide switches that are rated for 600

volts, 10 anperes continuous. Provide selector switches with a | egend

pl ate | abel ed as shown on the draw ngs or specified herein. \Where

i ndi cated or required, Provide dual auxiliary contacts for the autonatic
position where indicated or required, to provide position sensing at the

wor kstation. Auxiliary contacts that are rated for 120 VAC, 1A as a

m ni mum  Provide key operated switches where indicated on the draw ngs or

specified herein. Al keys are to be identical unless indicated on the

drawi ngs or specified herein to have different keying.

2.8.11.5 Push Buttons

Push buttons nust conply with NEMA ICS 1, NEVA ICS 2 and UL 508. Provide
push buttons that are heavy duty, round and nount in a 22.5 nm 0.875 inch
mounting hole. Provide the nunber and type of contacts as indicated on
the drawi ngs or required by the Sequence of Control. Provide push buttons
that are rated for 600 volts, 10 anperes continuous. Provide push buttons
with a |l egend plate | abel ed as shown on the draw ngs.

2.8.11.6 Rel ays

Rel ays nust conply with | EEE C37.90 and derated for altitude above 1,500
neter 4921 feet. Provide relays that are as required by the Sequence of
Control. Provide relay coils that are rated][ 120 VAC] [or] [ 24 VvDC |
that coordinates with the controls] and provide w th nmatching nmounting
socket. Ensure power consunption is not greater than 3 watts.

2.8.11. 7 Ter mi nal Bl ocks

Term nal bl ocks nust conply with NEVA ICS 4 and UL 1059. Provide term na
bl ocks for conductors exiting control panels that are two-way type with
doubl e term nals, one for internal wring connections and the other for
external wiring connections. Provide ternm nal bl ocks nade of Bakelite or
other suitable insulating material with full deep barriers between each
pair of terminals. Provide a termnal identification strip that forns
part of the term nal block and each term nal nust be identified by a
nunber in accordance with the nunbering schene on the approved wring

di agr ans.

[2.8.11.8 Al ar m Hor ns
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NOTE: |If using a SDDCTEA Safety Scheme found in
Appendi x A, some of the systens require an audible
warning at the barrier and sone it is just an
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option. Hybrid Beacon (Signs & Signals), HEPD, and
Stop Control require a horn. Full Contai nnent and
2014 Barrier-Up are not required to have a horn. The
horn is to sound only for EFO operation. SDDCTEA
requires horn to go on for 10 seconds.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Provi de al arm horns where indicated on the drawi ngs[ or where required in
Appendi x A]. Provide horns that are vibrating type and conply with UL 508.
Provide horns with a 100 dB at 3 neters 10 feet rating. Provide horns
with a means to adjust the volune level. Exterior horns are to be weat her
proof by design or be nmounted in a weather proof enclosure that does not
reduce the effectiveness of the horn. Horn is to be set to go off for
[10][4][6]] ] seconds after an EFO is activated.

12.8.11.9 Al ar m Buzzer

Provi de warni ng al arm pi ezoel ectric buzzer at the master control panel and
ot her panels where indicated on the drawi ngs and specified herein

Provi de round buzzer that nounts nount in a 22.5 nm 0.875 i nch nounting
hol e.

Provi de buzzers with a Maxi mum 100 dB at 1000 mr 39 inch. Provide buzzer
with a means to adjust the volune level and with sel ectable al armtones.

[2.8.11.10 Touchscr een
R I R Sk R I S I R S I I
NOTE: The EFO pushbutton/swi tch function is not
all owed to be done by touchscreen

NOTE: Touchscreens are being used nore and nore for
nore conplex control systens. |If touchscreen are
not all owed, then del ete paragraph

NOTE: Touchscreens can show the ACP/ ECF | ayout and
equi prent with the controls or just show the
controls. The preferred choice is the |ayout.

choose the appropriate option for this project. The
synbol ogy i ndicated can be revised for each project.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

EFO function is to be done by a discrete pushbutton/switch and is not

all owed to be done on the touchscreen. The power on/off is to consists of
a keyed switch and is not allowed to be done with the touchscreen. The
Contractor[ has the option][ is] to provide a touchscreen to performthe
functions of the master control panel. [ The naster control pane

graphi cal user interface is to show the |ayout of the ACP/ECF and have

di fferent screens that allow the user to go to specific areas to perform
the operation.][The master control panel graphical user interface is to
show pushbuttons and lights in graphical format.] The m ni mum size for
the touchscreen is 15 inches380m for the master control panel. O her
panels are allowed to go down to 7 inchesl180mr. A sequence of operation
is required to be finalized prior to equi pnment receiving final approval.
The sequence of operation is to clearly describe synbol ogy to be used, the
operation to include description of use of pins/passwords, description of

how t he master control panel and | ocal naintenance panel (s) will perform
the | ock out procedure, and a description with sketched | ayouts of the
various screens that will be programred. This sequence of operation is to

be approved prior to submitting for approval any testing plan. Screen
shots are to be subnmitted for review and approval as part of the pane
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| ayouts. Provide synbol ogy as indicat ed:
a. Show the crash rated active vehicle barrier graphically.

b. Red circular synmbol to "push" for closing. Geen circular synbol to
"push” to open.

c. Geenrectangle with black lettering for changi ng between operating
nodes. \When goi ng between different operating nodes, a different
screen is to show Itens that do not function are not shown or can be
grayed out on the screen if approved. |f going between nbodes and the
systemis in the incorrect configuration, an alarm box stating
"I'ncorrect Configuration" is to pop-up

d. EFO Activation triggers a red square with the wordi ng "Warni ng
Emer gency Fast Operate Activated".

e. EFO Reset will be a green square with the wording "Press to Reset
EFO'. This opens a screen with a keypad to enter the pin to reset the
EFO.

f. Control systens that have different operating nodes will have the

nodes on different screens or some nmeans to clearly shown on the
screen which nmode the panel is currently operating.

g. Local npde, when using discrete conponents, uses a key to do a
| ock-out/tag-out type application to ensure the mai ntenance worker has
full control. Wen using a touch screen, a keyed approach can stil
be used as well as a password approach. No matter the solution, it
is inmperative that it require an action done by the guard or
mai nt enance worker at the naster control panel and then at the Loca
control panel to achieve full control. A solution that has only a
uni que password at the Local control panel is not allowed.

h. The main screen is required, as a minimum to show all the barriers
position, the operating node that each barrier is in, vehicle presence
detection alarmfor each barrier, EFO activation, ability to change
screens icon, and all other alarns unless a general alarmis used
i nstead where one can go to an alarm screen to see the individua
al ar ns.

g. Subscreens are to have an icon (pushbutton) that states "Return to
Mai n Screen".

h. AVB node operation is to be by direciton of travel and not by
i ndi vi dual AVBs.

i. Provide a separate screen for the armdi sarmof the renpte EFGCs.

h. Master control panel is to to have a neans for the operator to tel
whi ch EFO was acti vat ed.

12.8.11. 11 Wring
Wred, with multiconductor cable secured to underside of panel with straps
at 1-inch25-mr naxi mumintervals and extra straps and cabl e sheath

rei nforcing sl eeve where conductors break out for connections. Provide
sol der | ess, quick-disconnect, plug or sleeve connectors.
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2.9

SEQUENCE OF OPERATI ON
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NOTE: |If Appendix A is used to define the operation
or is shown on the drawi ngs, then delete all the
i sted subparagraphs.
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[ Refer to Appendix A and the draw ngs for Sequence of Operation
requirenents.][Refer to Appendi x A for Sequence of Operation

requi renents. ][ Sequence of Operation is as shown on the draw ngs.][ The
system operates in the follow ng manner:]

a.

[ The master control panel arns or disarns the control functions at
the [local ]J[and ]J[renmpte Jcontrol panels and controls the operationa
node of all the barriers in the system The master control panel also
controls and nmonitors the position of each barrier.]

[ When enabl ed by the Master Control Panel, the Local Control Panel[s]
control[s] and nonitor[s] the position of each barrier under the Loca
Panel s control.]

[ When enabl ed by the master control panel, the renbte contro
panel [s] control[s] and monitor[s] the position of each barrier under
the renote panel's control.]

Power On/OFf switch. Provide a green light to indicate the "on"
posi tion. Wth the switch in the "off" position, all indicating
[ights and switches are of f/disabl ed.
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NOTE: Edit this for what is interned for this
application. The selector switch(es) can be by
barrier, by lane, or by direction of travel.
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e.

Sel ector Switch. Provide a selector switch for each barrier.[Provide
a selector switch for each lane.][Provide a selector switch for each
direction of travel.]Provide a switch that has ["EFQ', "Test",

"Local "] ["EFO', "Test"] [ ] rmodes. "EFO' node | ocks out "Test"
(manual ) and "Local " operation for the barrier via "access allowed" /"
and access deni ed" push buttons. "Test" node | ocks out "EFO' and
“Local " operation for the barrier. "Local" node |ocks out the "Test"
manual "access allowed"/ and "access deni ed" push buttons at the
master control panel and the "EFO' node for that barrier. [ ]

EFO. Wen the EFO button is pushed, barriers that have their
sel ector switch in EFO position deployed after a [4] | ] second
delay. Induction |oops must also be clear for the barriers to
deploy. [The delay tiner allows the yellowlight in the traffic
signal to illumnate for 3 seconds and then illuminate the red Iight
for [1] [ ] second[s] prior to allow ng barrier(s) to deploy.
When the EFO button is pushed, a red indicating |ight on the panel (s)
illuminated to indicate EFO activation.][ A horn |located at the
barriers is to sound for [4][6]] ] seconds as soon as the EFO
button is pushed.]

EFO Reset. Use of a [pushbutton][or][keyed switch] is required to
reset the logic after an EFO has occurred.
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2.

h. Active Vehicle Barriers with "Access Al l owed" and "Access Denied"
Pushbuttons. Wen the barrier is in the "access denied" position a

red indicating light on a control panel will illum nate. Wen the
barrier is in the "access allowed" position a green indicating |ight
on the sane panel illum nated. The green indicating |light nust not

illumnate until the barrier is in the "access allowed" position

i Lanp Test Button. Wen pushed this button activated all indicating
lanps to verify that all bulbs are functional

j- I nducti on Loops at the barrier. Provide [one prior to and one after
the barrier][as shown on the draw ngs][ ]. [In "EFO'" node,
barrier activation is suppressed until the |oops don't sense the
presence of vehicles. ][In other nodes, if the loop is activated
(i.e. avehicle is on the loop) barrier operation is prevented. Once
cleared, the barrier does not deploy.]]

10 AVB LI GHTI NG

Provide all crash rated active vehicle barriers with red warning flashing
war ni ng beacons nounted on the crash rated active vehicle barrier itself
unless it is not practical as in the case of a net type. Provide LED type
lumi naires that have a |umen output sufficient to see easily at 61 nm 200
feet. These lunminaires are |ocated on the face of the barrier that faces
toward of f-post (nonsecure side). Lunminaires are to be on anytine the
barrier is not fully open

Provide the nunber and spacing of lights to nmeet the foll ow ng
requirenents:

a. Bollard systems nust include, as a mininum one red led |ight per
bol | ar d.

b. Plate, drumor frame barrier systenms equal to or greater than 1 n 3 feet
inwidth will include, as a mnimum 3 red lights. One will be
nmounted within 305 mr 1 foot of each barrier edge and one will be
mounted within 305 mr 1 foot of barrier centerline.

c. Plate, drumor franme barrier systens less than 1 m 3 feet in width wll
include, as a mininum 1 red light. One light will be nounted wthin
305 mr 1 foot of the barrier centerline. Frame type barriers are
al | oned i nstead of the configuration described can have a |ight on
each post/finger of the barrier |f the frane type barrier does not
have three or nore lights visible, then in-pavenent |ights are

required..

d. Crash beam barrier systems will include, as a minimum 3 red |ights.
One will be nounted within 305 mr 1 foot of the each edge of the
driving surface. One light will be mounted within 305 nr 1 foot of

t he roadway centerline.

e. Active Net type barriers are not required to have lighting nounted on
the barrier. For Energy Absorbing Barriers, markings will be provided
by the installation of retroreflective wap on the
netting/ cabl es/ posts which provide the sane col or scheneg,
retroreflective performance and durability as required in this
SECTION. Provide retroreflective tape wapped on the cables in
alternating red and white pattern that is visible in both directions.
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[2.11 I N- PAVEMENT LUM NAI RES

[
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NOTE: I n paverent lights are required when the
barrier does not have lights in the main direction
of travel toward the barrier and any path the threat
vehicle can take toward the barrier. Also, active
net (net/cable type) barriers are unable to have
lights nounted on them The use of the in-pavenent
lights do add sonme mmi ntenance since they are
installed in the ground/ pavenent. Nor mal |y

uni -direction is sufficient, but for net type, it
may be beneficial to have bi-directional
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I n-pavenent lum aires are to be provided based on the follow ng conditions:

a. AVB does not have any lights. Provide three in-pavenent |ights on
each side of the AVB. If the AVB does not cross nultiple |anes, then
provide and wire so that the lights operate per direction of travel.

b. AVB has |lights that face toward off-post/off-base i.e. lights face
toward the threat. Provide three in-pavenet |ights per |ane on the
secure side of the outbound AVB(s) only if there is a nmedi an between
i nbound and outbound [ anes. |If no nedian, then also provide lights
for inbound AVBs (secure side) where these lights are operated with
the i nbound I ane traffic signsls.

[ Lum naire technical requirenents are as shown on the draw ngs.
][ Lum naire technical requirenents are indicated bel ow ]

a. Provide [unidirectional] [bi-directional] in-pavenent |uninaires.
Utilize red LEDs. Provide the in-pavenent luninaire with a |ight
beam spread of 60 degrees. Ensure the housing does not extend nore
than 6 mr 0.25 i nches above the finished pavenent. Provide a housing
that can withstand a static |oad of 19958 kg 44,000 | bs wi thout
def or mat i on.

1[b. Provide a stainless steel |um naire housing when installed in areas

with snow Provide a unit that is rated for snow pl ow use

][c. Luminaries are to flash on/off and operate [whenever the barrier is not

fully open][when the traffic signal for the barrier is red][whenever
an energency fast operate button is activated].

112.12 WARNI NG BEACONS

The warni ng beacon or w g-wag nust be [rmounted within | 1 nf ] ft
of each barrier] [on each barrier] [as shown on the drawings] and is to
include two alternately flashing signal sections. Provide each signa
section with a standard traffic signal face with a flashing Cl RCULAR
YELLOW si gnal indication. Munt signal sections horizontally on the
war ni ng beacon. The visible dianeter of each signal section is not to be
| ess than 200 mm 8 inch. Wen illuminated, the beacon nust be clearly
visible, to all drivers it faces, for a distance of at least 1.6 km 1 nile
under normal atnospheric conditions unless otherw se physically
obstructed. Provide the yellow lens color to neet the requirenents of

MUTCD. Provide all flashing contacts with filters for suppression of
radio interference. Provide beacons that flash at a rate of not l|ess than
50 nor nore than 60 tines per mnute. The illum nated period of each
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flash is 1/2 of the total cycle for each signal section. Provide a beacon
this is progranmable and in order to pernit continuous non-flashing
operation through a supervisory signal fromthe Traffic Controller Unit
(CU). Provide day-light sensor and an automatic di mming systemto reduce
the brilliance of the beacon.

.13 BLANK- QUT SI GNS
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NOTE: Appendi x A safety schenes for HEPD and Stop
Control require the use of this type of signs.
Hybrid Beacon indicates that this signage is
optional .
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Provi de the bl ank-out sign with LEDs that have a lifetinme of 80,000 hours
or better. Automatic dimrng is to adjust to anbient |ight |evels.
Flashing circuits are to be adjustable. Sign is to be NEVMA 4 or 4X. Sign
housing is to be constructed of extruded al unmi numor stainless steel with
gasket seals around the doors and lens. At full intensity, the signis to
be highly visible anywhere within a 15 degree cone centered about the
optic axis. LED assenblies are renovabl e and repl aceable with sinple hand
tools. Provide a sign that is rated to operate in a tenperature range of
-37C to 74C -35F to 165F.

.14  TRAFFI C SI GNALS/ HYBRI D BEACON TRAFFI C SI GNALS
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NOTE: Designer must verify that vehicles using a
gate with a barrier will be able to see the barrier
position or the traffic lights. Semi-trucks may
require a painted stop line or a traffic arm versus
a higher nounted traffic light to ensure the lights
or barrier can be seen by all vehicles. Manual
barriers are not required to have traffic signals.
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Provide traffic signals with Iight emtting di ode (LED) signal nodul es.
The term "LED signal nmodule” in this text refers to an array of LEDs and

I ens that are capable of providing a circular signal indication as

speci fied herein and shown on the drawings. Al LED signal nodules are to
conformto the Equi pnent Standards of the Institute of Transportation

Engi neers (I TE), chapter 2a. The arrangenent and size of signal

i ndi cations for each LED signal nodule are as shown on the draw ngs and
are to conformwi th MJUTCD. Provide visors on each signal. Provide
[yellow] [or] [black] housing color.
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NOTE: Red/yellow green signals are required for
HEPD, 2015-HEPD, full contai nment, 2014-barrier-up,
and 2014- RYG conventional signs & signals safety

schenes. Delete if not required.
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Supply red/yellow green 305 nmm 12 inch traffic lights for each[ entrance
and exit |anes][as shown on the drawi ngs or required by Appendix A] to
alert motorists of the barrier position. Supply all necessary brackets to
allow the lights to be properly mounted. Use the green light to indicate
that the barrier is fully open.
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NOTE: This signal is used only for hybrid beacon
safety schene and for 2014- HB-conventional signs &
signal s using hybrid beacon
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Hybrid Beacon. A three |light hybrid beacon signal head over each inbound
and out bound active barrier and on each post or only, only in special
cases, post nounted only. Post mounted only requires two posts with each
having a traffic signal. Supply red/yellow 305 mr 12 inch traffic lights
for each entrance and exit lanes to alert notorists of the barrier
position. Signals are placed such that there are two red signals nounted
side by side with a yellow signal centered below. Supply all necessary
brackets to allow the lights to be properly nounted.
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NOTE: This is required on Stop Control safety
scherme.
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Supply red 305 mm 12 inch traffic lights for each[ entrance and exit

| anes][ as shown on the draw ngs or required by Appendix Al to alert
notorists of the barrier position. Supply all necessary brackets to all ow
the lights to be properly nounted

.15 TRAFFI C SI GNAL SUPPORTS

Submit all traffic signal support design calculations as well as shop
drawi ngs to the governnent for review and acceptance prior to
installation. Ensure conpliance with AASHTO LTS and applicable | ocal and
state standard specifications for the design and installation of al
traffic control supports. Traffic signal supports consist of tubular
menbers, mast armns, pole shaft, base plates, anchor bolts assenblies,
foundati ons as well as associ ated connections and appurtenances. Evaluate
| oading to be consistent with local and state guidelines. Determine ice
and wi nd | oads based on the geographic | ocation of the installation in
accordance with AASHTO LTS guidelines. Evaluate group |oading analysis to
be consistent with |ocal and state guidelines and section 1.2.6 of

AASHTO LTS. Al'l owabl e stress must be consistent with |ocal and state

gui del i ne and section 1.4 of AASHTO LTS. Provide fatigue cal cul ations
that are consistent with | ocal and state guideline and section 1.9.6 of
AASHTO LTS. It is the Contractor's responsibility to conduct soil borings
for foundation design; otherw se, conservative soils assunptions are to be

used in cal culating foundation requirements. |If |local and state
gui del i nes provi de foundati ons designs for design conditions, these
gui del i nes may be used provided all |oading and design conditions fal

wi thin guideline paraneters. Before form ng and placing concrete, inspect
and eval uate each foundati on excavation for the actual soil conditions
encountered. Do not proceed with the work until the excavation is

i nspected and evaluated. |If necessary, revise the foundati on design based
on the soil conditions encountered. Before submitting the revised design
for approval, obtain the signature and seal of a Professional Engineer
registered in the State.

Provi de poles with oval -shaped handhol e having a m ni rum cl ear openi ng of
65 by 130 mr 2.5 by 5 inches. Secure handhol e cover by stainless stee

captive screws. Provide netal poles with an internal grounding connection
accessi bl e fromthe handhol e near the bottom of each pole. Provide a pole
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groundi ng connection designed to prevent electrolysis when used with
copper ground wire. Provide steel poles having[ hot-dipped gal vanized in
accordance with ASTM A123/ A123NM][ iron-oxide primed][ and a col or that

mat ches adj acent site lighting] factory finish. Do not install scratched,
stai ned, chipped, or dented poles. [Provide traffic signal support with a
lum naire nounted at the sane height as the nearby area lum naires. The
lumnaire is to [match the area lumnaires in the contract][be LED type].]

.16  VEH CLE PRESENCE, WRONG WAY, AND OVERSPEED DETECTORS
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NOTE: Overspeed detection is recomrended to be set
at 4.5 nisec 10 nph or nore over the posted speed to
[imt nuisance alarns. |In an area with a posted
speed below 11.2 nisec 25 nph use 11.2 m sec 25 nph
as the base. Settings closer to the actual posted
speed can |l ead to nuisance al arns.
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Provi de sensors that are conpatible with the barrier controller and that
function as part of a conplete barrier control system

Sensors used to detect overspeed are to have an an al arm setpoint of ([
] msec [ ] mph that covers a distance of (] ] msec [
] mph fromthe ID Check Area or as shows on the draw ngs.

.16.1 Phot oel ectric Type

Provi de photoel ectric sensors that nmeet the requirements |isted bel ow
Phot oel ectric sensors are used for vehicle presence detection [and
over - hei ght detection] as shown on the draw ngs.

a. Photoelectric detectors consist of separate transmitter and receiver
units. Detector design or arrangenent requiring reflector is not
accept abl e.

b. Light beam |aser or infrared, nodul ated and synchroni zed between the
transmitter-receiver pair to mnimze cross talk with adjacent
detectors or other light sources. Were laser is used, provide a
light source that is rated laser Class Il or |lower as per 21 CFR 1040
10.

c. Provide shield cones for beampath to mininize and isolate
interference fromother |ight sources outside the detector aimcone
and from ot her adjacent |ight sources.

d. Provide a photoelectric detector set, including the nounting post that
is of robust design to withstand nechani cal abuse such as pl owed snow
fromroadway snow renoval operations.

e. Provide surge protective devices (SPD) for the power and sensor wre
term nations. Gound the SPD with nini mum 10AWi nsul ated ground wire
of high strand-count to the closest ground ternination point.

f. Provide matching cable connector as required

g. Provide a detector with a mnimumrange of 1.8 m 6 feet to no |l ess than
19.5 nm 65 feet.

h. Provide automatic detector tuning with tenperature conpensation
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i. Provide a detector with user selectable sensitivity settings.
j. Provide a detector with a response tinme of 15 mlliseconds or |ess.

k. Provide detector with an output in a dry formC contact set, rated a
m ni rum of 0.25 A at 24 Volts dc.

. Provide detector enclosure with an encl osure rating NEMA 4X or better

m Provide a detector that is capable of operating in a humdity range of
0 to 95 percent and a tenmperature range of -40 to +77 degrees C -40 to
+170 degrees F.

n. Provide a detector that is capable of operating from 120V/ 60Hz power,
or be provided with appropriate power nodul e/ assenbly and
appurtenance, which are suitable for operation with 120V/ 60Hz.

2.16.2 I nducti on Loops

I nduction | oops may be used for vehicle presence detection, w ong-way
detection, and point overspeed detection. Induction |oops nust be capabl e
of detecting passenger vehicles, notorcycles, and high bed trucks. Tests
for all three types of vehicles are to be conducted on each installed | oop
during the Performance Verification Test.[ Provide a pair of inductive

| oops per barrier/lane whose outputs are used to prevent barriers raising|
and | owering] when a vehicle has activated the | oop. These safety | oops

are to be in a quadrapol e configurati on. ][ Provide | oops as required
by Appendi x A and as shown on the drawings.][ Active vehicle barriers
that cross nmultiple |lanes are to have loops that are still sized for each

lane.] Induction |oops used for vehicle detection and not w ong-way or
overspeed detection are to be quadrapole. Provide induction |oops
systemnt hat neet the follow ng:

a. Tuning: automatic, with tenperature conmpensation

b. Loop input: to withstand m ni num 2000V, both nornal and conmon nobdes.

c. Loop Sensing frequency: minimm four user selectable frequencies to
m nimze cross talk with adjacent | oops.

d. Sensitivity: user selectable, mninum8 ranges, 20 to 2500 micro
henries with a Q factor of m ninmm5.

e. Diagnostic: provide diagnostics and related indication for short and
open loop circuit.

f. Detector output: dry formC contact set, rated a ninimum of 0.25 A at
24 Vol ts dc.

g. Operating humidity: 0 to 95 percent.

h. Operating tenmperature: -40 to 77 degrees C -40 to 170 degrees F
i. Vibration: NEVA TS-2 -2.1.9 or better

j. Shock: NEVA TS-2 -2.1.10 or better

k. User selectable operation nodes: presence, pulse on entrance, pulse on
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exit - factory set on presence node.
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NOTE: Choose the options desired. Fail-safe

detector will output 'detect' when the loop circuit
is failed. This means in an AVB safety schene the
control systemw || suppress the depl oynent of the
barrier since the systemindicates sonmething is on

t he | oop. Fail -secure will not indicate
"detection'. This means in an AVB safety schene the
control systemw |l not prevent the AVB depl oynent

under any circunstance. Default is to be Fail Safe
unl ess requested in witing fromthe User.
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. User selectable operation: [Fail Safe.][Fail Secure.]

m User selectable sensitivity boost feature, which boosts sensitivity
after a presence detection and holds the increased sensitivity until
the detection drops out, at which tinme sensor sensitivity returns to
the original setting.

n. Power requirement: 120V/ 60Hz, or be provided with appropriate power
nodul e/ assenbly and appurtenance, which is suitable for operation with
120V/ 60Hz.

0. Loop Wre.

(1) Provide nunmber of inductive |oops as per manufacturer's
recomendat i ons based on | oop size and di stance between | oop and
| oop anplifier.

(2) Ensure that the loop slots in which the loop wire is laid are free
fromdebris, sharp objects, and are conpletely dry. C ean out
slots with conpressed air before installing | oop wire.

(3) Install loop wire in layers. Install backer rods over top wire at
a mnimumof 300 mr 1 foot spacing to ensure uniform placenent of
wire in the slot. Fill the loop slots with seal ant per

recommendati on of the |loop w re manufacturer.

(4) Use 16AW stranded cable with cross-Ilinked-polyethylene insulation
installed in a PVC sleeve. Loop wire extending fromthe loop to
the loop anplifier is to be twisted with a mnimmtw st pitch of
18 per m 6 per foot.

(5) Check conductor resistance to ground with "negger"” of 500V or
hi gher. Renove and replace the whole installation if ground
resi stance of less than 10 nega-Chns i s neasur ed.

(6) Provide surge protective device for both |loop-wire term nations at
or near the |oop detector nmodule. G ound the SPD with m ni num
10AW i nsul ated ground wire of high strand-count to the cl osest
ground term nation point.

(7) Provide |oops that are capabl e of detecting notorcycles, passenger
vehi cl es, and high bed trucks with the same sensitivity setting.

(8) Provide two conplete |oops for wong-way detection. Using a
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single | oops to detect wong-way i s not acceptable.

2.16.3 Radar
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NOTE: Sel ect either Point or Continuous overspeed
detection as required
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Radar detection sensors may be used for vehicle overspeed and w ong-way
detection.[ Point overspeed Detection. Provide a detector unit that is
capabl e of detecting the speed of one or nore vehicles at a point in the
ACP/ ECF Approach Zone and cl osing an alarmcontact if the vehicle speed is
over a preset value.][ Continuous overspeed Detection. The detector unit
nmust be capabl e of continuously detecting the speed of vehicles within
preset zones as they approach the I D Check Area of the ACP/ECF. The
Sensor is to close an al arm contact when the speed of any vehicle anywhere
within the zone is above a preset value. See draw ngs for required
detection zones and detector speed settings. For radar sensors which sense
speed at nultiple discrete points in the direction of travel instead of
continuously, the distance between discrete points is to be 5 n 15 feet or
less.] Provide radar detection units that nmeet the foll owi ng requirenents:

a. Provide a detector unit with an operating tenmperature range of -40 to
+77 degrees C -40 to +170 degrees F and a relative humdity range of 5
to 95 percent, non-condensing. Equip The detector unit with neans for
automatic tenperature conpensation as is necessary to overcome adverse
effects of tenmperature and hum dity swings in the specified range.

b. The detector unit nust be resistant to vibration in accordance with
NEVA TS-1, | EC 60068-2-30 (test Fc), or approved equivalent. The
detector unit nust be resistant to shock in accordance with NEVA TS-1
| EC 60068-2-27 (test Ea), or approved equival ent.

c. Provide a detector unit with a withstand vol tage surge of ninimum 1kV
(rise time = 1.2 mcrosecond, hold = 50 mcrosecond) applied in
differential node to all |ines, power and output, as defined by
| EC 61000-4-5 standard.

d. Provide a detector unit that does not emit a noise at |evels exceeding
55 dBa when neasured at a distance of 1 neter 3 feet away fromits
surf ace.

e. FEach detector unit is to transmt on a frequency band of 10.525 GHz
+/-25 MHz or another approved spectral band. Provide a detector that
conplies with the linmts for a Class A digital device pursuant to Part
15 of the FCC rules or the appropriate Spectrum Managenent Authority.
Provide a detector unit that does not interfere with any known
equi pnment. Ensure transmitter power does not exceed 10 mili-watts.

f. Provide a detector unit that can detect vehicle speed with 95 percent
accuracy or greater independent of the vehicle's direction of travel
t hrough the detection zone.

g. Provide a detector unit with a field of viewthat covers an area
defined by an oval shaped beamw th a beam hei ght and wi dth of 15
degrees mininumand a range of3 to 70 m 10 to 200 feet m ni num

h. Provide a NEMA 3R encl osure or better for the detector unit. Do not
exceed overall nom nal envel op di nensions of 200 by 254 by 150 mm 8 by
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10 by 6-inch.

i. Provide a detector unit with a power requirement of 120V/ 60Hz, or be
provided with appropriate power nodul e/ assenbly and appurtenance,
which is suitable for operation with 120V/ 60Hz.

j. Provide the detector unit output upon detection of a vehicle speed
over the adjustable preset value with a dry form C contact set, rated
a mnimmof 0.25 A at 24 Volts dc.

k. Provide a detector unit that has a blind zone of not nbre than 3 m 10
feet in front of the unit.

I. The detector unit may be applied in either Side-fired or
For war d- | ooki ng confi guration

m Detector units may be nounted on existing ACP/ECF structures or
utility poles if suitable for this purpose. Wen existing structures
and utility poles are not suitable, provide nounting trusses or poles
for nounting detector units. Provide a support structure that deflect
less than 13 nr 0.5 inch at exposure to 160 kmih 100 nph winds with a
gust factor of 1.3 when a detector unit or units is nmounted on it.

n. Set all detector unit paranmeters and adjust detectors to provide
requi red zone coverage.

.16. 4 Vi deo Det ecti on

Vi deo detectors may be used for vehicle presence, overspeed, and w ong-way
detection. Detection is to be derived fromvideo i mage signals received
froma CCTV video canera. The video vehicle detector set includes the
canera, hardware, software, and appurtenances required to performthe
detection functions required on the drawings. The Video anal ytics system
produced warni ng annunci ati on via al arm contacts when the required
detection criteria are net. Refer to Section 28 10 05 ELECTRONI C SECURI TY
SYSTEMS (ESS) for requirenent on the related video canera and vi deo signa
transm ssion system Provide video detectors that neet the requirenents

i sted bel ow

a. Provide a detector unit with an operating tenperature range of -40 to
+77 degrees C -40 to +170 degrees F and a relative humidity range of 5
to 95 percent, non-condensi ng.

b. Provide a detector that is resistant to vibration in accordance with
NEVA TS-1, | EC 60068-2-30 (test Fc), or approved equivalent. Provide a
detector unit that is resistant to shock in accordance with NEVA TS-1,
| EC 60068-2-27 (test Ea), or approved equival ent.

c. Provide a detector unit when used for continuous speed detection that
senses speed at nmultiple discrete points in the direction of travel.
In order to adequately simulate continuous speed detection, the
di stance between discrete points is limted to no nore than 5 nm 15 feet.

d. The detector unit when used for speed detection nust detect vehicle
speed with a 95 percent accuracy or greater, independent of the
vehicle's direction of travel through the detection zone. The
detector unit when used for presence or wong-way detection is to
identify the required condition with a 95 percent accuracy or greater
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e. Provide a NEMA 3R encl osure or better for the detector unit.

f. Provide a detector unit with a power requirenent of 120V/60Hz, or be
provided with appropriate power nodul e/ assenbly and appurtenance,
which is suitable for operation with 120V/60Hz. Provide the detector
unit output upon detection of a vehicle speed over the adjustable
preset value with a dry form C contact set, rated a minimmof 0.25 A
at 24 Volts dc.

g. The detector unit may be applied in either Side-fired or
For war d- | ooki ng confi guration

h. Detector units nmay be nounted on existing ACP/ ECF structures or
utility poles if suitable for this purpose. [Wen existing structures
and utility poles are not suitable, provide nmounting trusses or poles
for mounting detector units. Provide a support structure that deflect
less than 13 nr 0.5 inch at exposure to 160 kmih 100 nph winds with a
gust factor of 1.3 when a detector unit or units is nmounted on it.]

i. Set all detector unit paranmeters and adjust detectors to provide
requi red zone overages.

2.17 VRONG- VAY AND OVERSPEED WARNI NG ANNUNCI ATOR

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

NOTE: The marquee panel may not be required if the

panel al arns are deened sufficient.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provi de a warni ng annunci ator (audible and visual) as indicated in the
fol | owi ng:

(1) Provide a visual and audi bl e annunci ator that produces a sound
whenever a [wong way] [or overspeed] is detected by a vehicle
entering fromthe exit. Provide the barrier control panels wth
an audi bl e and visible indicating device as [indicated in Appendi X
Al[indicated in Appendi x A and on the drawi ngs][indicated on the
dr awi ngs. ]

[ (2) Provide a visual and audi bl e annunci ator that produces a sound
whenever a [wong way] [or overspeed] is detected by a vehicle
entering fromthe exit. Provide a marquee style LED sign that
shows "WRONG WAY" or "OVERSPEED' with an audi bl e annunci at or.

Mount marquee on a colum in the ID Check area that is visible to
t he guards when | ooki ng toward approaching traffic. Provide a
means to adjust the volume on all the audible alarms. [Provide am
audi bl e annunci ator that sounds until a silence reset button is
pressed. ][ Provi de an audi bl e annunci ator that sounds for [3]]

] seconds and then clears itself.]

]2.18 NON- CRASH RATED ACTUATED TRAFFI C ARM ASSEMBLY

Provi de actuated traffic arm capabl e of 300 duty cycles per hour as a

m ni mum and capabl e of operating the armthrough 90 degrees. Provide gate
operators with single phase [[120][208][240][277][ ] volt]notors.
Provi de slab size and anchorage for gate operator in accordance with
manuf act urer requirenents.

(1) Cover each traffic armwith 406 mr 16 inch wide reflectorized red
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[

and white sheeting. Provide the traffic armwith retroreflective
mar ki ngs, in accordance with MARKINGS, [LIGHTING AND SI GNS
par agraph of this SECTI ON

(2) Furnish a spare traffic armfor each traffic arm

(3) Construct gate operator cabinets of gal vani zed steel, or al um num
and pai nt per manufacturers approved standard col or

(4) Provide gates with a hand-crank, or other neans, which will allow
manual operation during power failures.

(5) Construct actuated traffic arns out of wood, steel, fiberglass, or
al um num as specified by the nanufacturer for the given |engths
as shown on the draw ngs.

(6) Provide each gate operator with an obstruction detector that
automatically reverses the gate nmotor when an obstruction is
detected. Provide an obstruction detector that is one of the
following: An induction |oop buried in the road, a photocel
electric eye mounted on the gate operator, or a safety strip
mounted on the | ower edge of the arm The detector system
automatically deactivates when the armreaches the fully | owered
posi tion.

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

NOTE: This option is typically not required.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

(7) Provide a break sensor as part of the traffic armassenbly that
detects when a vehicle nakes contact with the traffic arm and
breaks the arm \When the break sensor is activated provide an
audi bl e warning through the vehicle barrier control panel. Provide
an audi bl e warni ng that sounds until an audi ble warning silence
reset button is pressed or for [3]] ] seconds.]

2.18.1 Traffic Armat O her Areas

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: Edit the traffic armlocation based on design
requirenents. Traffic arnms nay be required for a
SDDCTEA safety scheme. or may be |located at the ID
Check area and at Search Areas.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Provi de non-crash rated actuated traffic arm (barrier gate arm assenbly
with an opening and closing time of less than or equal to [2][3][5]
seconds. Provide each entry lane with a vertical traffic armgate. Each
traffic armis to be capable of being operated froma renote open-cl ose
push button station. The guard booth for that lane is to have the neans
to open and close. [Provide a neans to open and cl ose the Search Area
traffic arnms locally. ][Provide a means to control each traffic armfrom
t he Conmand and Control].[ Provide actuated traffic arms with three LED
flashing Iights mounted on the arm]

2.18.2 Traffic Armat Active Vehicle Barrier

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

NOTE: HEPD and Full Contai nnent safety schenes in
Appendi x A require a traffic armnear the active
vehicle barrier. Hybrid Beacon safety scheme has

SECTION 34 75 13.13 Page 76



the traffic arm optional

It is optional to have flashing Iights on the
traffic arm It is recomended when | ocated at the
barrier. However, if in-pavenent |ights are
provided, it is not necessary.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Provi de non-crash rated actuated traffic arm (barrier gate arm assenbly
with an opening and closing time of less than or equal to 2 seconds.
Provide a traffic arm as a separate piece of equipnent, wth each
non-portabl e crash rated active vehicle barrier as part of the barrier
safety operating system [This traffic armautomatically deploys (close)
when the energency up button is activated and open when the vehicle
barrier is reset. ][Provide actuated traffic arnms with three (m ninmmLED
flashing Iights mounted on the arm]

2.19 UNI NTERRUPTI BLE POVER SUPPLI ES (UPS)

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: Edit the appropriate choice.

NOTE: Arny projects require a mnimum of 10 m nutes
for the batteries.

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

[ A panel board |l ocated at the barrier location is powered fromnmain UPS

| ocated near or at the Command and Control. This panel board can be used to
power some of the equipnent |isted below instead of a stand al one units.
][When the facility UPS provides power to equi pnent/systens |isted, then
separate stand al one UPS are not required. ]Provide separate UPS units
capabl e of carrying required loads for a mnimmof [10][2][5][15]] ]
m nutes for those itens not powered froma central UPS based on this |ist
bel ow. Submit UPS Cal cul ations for all proposed UPS systens identifying
all connected | oads plus 25% spare capacity.

[ a. Primary conmuni cations system

1[b. Al'l sensors and controllers for [over speed,] [wong-way,] [tanmper,]
etc.

][ c. Active Vehicle Barrier Control systemincluding all controls for

crash rated active vehicle barriers, [traffic warning signals],
[actuated traffic arns], and [warning signals]. This includes the
crash rated active vehicle barrier, traffic signal |ights, in-pavenent
lights, and wi g-wags.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: For Arny Projects the mnimumis 1.5 cycles,
but not nore than 2 cycles.
R S I S Sk R S S S S
[ d. Active Vehicle Barrier activation systenms for [1.5][2] conplete
operation cycle ("access allowed" position to "access deni ed" position
or "access deni ed" position to "access allowed" position).

][e. Lighting. One lumnaire for each ID Check Lane | ocated near the ID

guard position and one lunminaire for each CCTV canera required at the
Active Vehicle Barrier.
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12.20 SURGE PROTECTI ON
2.20.1 Power Line Surge Protection

Prot ect equi pnent connected to alternating current circuits protected from
power |ine surges. Equipnment protection nust withstand surge test

wavef ornms described in | EEE C62.41.1 and | EEE C62.41.2. Fuses are not to
be used for surge protection

2.20.2 Sensor Device Wring and Comruni cation Circuit Surge Protection

Protect inputs against surges induced on device wiring. Protect outputs
agai nst surges induced on control and device wiring installed outdoors and
as shown. Protect communications equi pnent agai nst surges induced on any
conmuni cations circuit. Install surge protection circuits at each end on
cabl es and conductors, except fiber optics, which serve as communi cations
circuits between systens. Furnish protection at equi pnent, and additiona
net al - oxi de varistor (MOV) protectors rated for the application on each
wireline circuit is to be installed within 1 neter 3 feet of the building
cable entrance. Fuses are not to be used for surge protection. Test the
i nputs and outputs in both normal npbde and common node.

a. |If a 24VvDC circuit, maxi mum continuous operation voltage is at |east
33 VDC. danping voltage at 39 VDC. Maximum di scharge current at
8/ 20 i s 5000 anps.

2.21 | NTRUSI ON DETECTI ON SYSTEM
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Edit Section 28 10 05 ELECTRONI C SECURI TY
SYSTEMS (ESS) to include appropriate project
features of the Intrusion Detection System and the
duress al arm system

NOTE: I n sonme cases the | DS/ DURESS system equi prent
is future. Edit the paragraphs accordingly. Edit the
appropriate specifications to ensure the conduit

systemis appropriate for the system
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Install and furnish the IDS and duress al arm system per the requirenments
of 28 10 05 ELECTRONI C SECURI TY SYSTEMS ( ESS)

[ The I DS and duress alarm system for the contract consists of providing
power and pat hways for the signal wiring. A future contract will install

the wiring and I DS equi pnent.][The IDS equiprment is part of this contract
as shown on the draw ngs.]

2.22 CCTV SYSTEM

Install and furnish the CCTV system per the requirements of 28 10 05
ELECTRONI C SECURI TY SYSTEMs ( ESS)

2.22.1 CCTV System
[ The CCTV system for the contract consists of providing power and pat hways

for signal wiring. A future contract will install the wiring and
CCTV.][The CCTV system equi pnent is part of this contract.]
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2.22.2 AVBCS and ESS Interface

Provi de the AVBCS with output contacts for use by the ESS (IDS and CCTV
systens) as foll ows:

a. Pull up all canera views of the crash rated active vehicle barriers
during any EFO activation. Provide a dry contact fromthe AVBCS to be
used by the CCTV system

b. Provide a dry contact fromthe AVBCS that indicates a tanmper swtch
alarm This contact is to be used by the I DS system

c. Provide a spare dry contact fromthe AVBCS that indicates an EFO
activation.

2.23 MATERI ALS AND COVPONENTS

2.23.1 Mat eri al s and Equi prent
Units of equipnent that performidentical, specified functions are to be
products of a single manufacturer. Provide all material and equi prment
that is new and currently in production.

2.23.2 Si ngl e Manufacturer Active Vehicle Barriers
Provide all parts, conponents, accessories fittings and fasteners by a
singl e manufacturer as required by manufacturer's witten requirenents,
installation instructions and witten warranty, unless otherwi se noted in
this specification.

2.23.3 Fi el d Encl osures

2.23.3.1 Interior Sensors
Provi de sensors used in an interior environment with a housing that
provi des protection against dust, falling dirt, and dripping non-corrosive
[iquids.

2.23.3.2 Exterior Sensors
Provi de sensors used in an exterior environment with a housing that
provi des protection agai nst wi ndbl owmn dust, rain and spl ashing water, and
hose directed water. Provide sensors that renmai n undanaged by the
formation of ice on the enclosure.

2.23.3.3 Interior Electronics

Provi de systens electronics used in an interior environnent wth
encl osures whi ch neet the requirenents of NEMA 250, Type 12.

2.23.3.4 Exterior El ectronics

Provi de systens el ectronics used in an exterior environnent wth
encl osures whi ch neet the requirenents of NEVA 250, Type 3R, 4, or 4X

2.23.3.5 Cor rosi on Resi st ant

System el ectronics to be used in a corrosive environment as defined in
NEVA 250 are to be housed in non-netallic non-corrosive encl osures which
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neet the requirements of NEMA 250, Type 4X
.23.4  Above G ound Components

Al'l above ground netal conponents are to be [shop prinmed and site painted]
[or] [hot dipped gal vanized] [or] [powder coated] unless otherw se
speci fi ed.
.23.5 Bel ow Ground Conponents

Al'l bel ow ground netal conponents are to be [shop prinmed and site painted]
[or] [hot dipped gal vanized] [or] [powder coated] unless otherw se
speci fi ed.

.23.6 Nanepl at es

.23.6.1 Component s

Provi de a naneplate for nmmjor conponents of the system Naneplates wll
not be required for devices smaller than 25 by 75 nml by 3 inch. Provide
corrosion-resistant netal plates that have at |east the follow ng data

| egi bl y marked:

a. Manufacturer's nane.

b. Manufacturer's address.

c. Type, Style or Mddel numnber.

d. Serial nunber.

e. Date of manufacture.

f. Catal og Number.

.23.6.1.1 AVB Nanepl at e

Provi de naneplate data that is permanently attached to each vehicle
barrier. Provide corrosion-resistant netal plates that have at |east the
followi ng data | egibly marked:

a. Manufacturer's nane.

b. Mdel nunber.

c. Serial number.

d. Date of manufacture.

e. Catal og Nunber.

.23.7 Tanmper Switches

Provi de tanper switches on all equipnent enclosures for the AVBCS to

i nclude all operating panels and provide on all manhol e/ handhol es t hat
contain spliced control wiring. Provide enclosures with doors |arger than
24 inches with two tanper switches or nore. Provide corrosion-resistant

tanmper switches, arranged to initiate an al arm signal when the door or
cover is noved. The enclosure and the tanper switch rmust function
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toget her and not allow direct Iine of sight to any internal conponents
before the switch activates. Tanper switches nust be inaccessible unti
the switch is activated; have nmounting hardware conceal ed so that the

| ocation of the switch cannot be observed fromthe exterior of the

encl osure; be connected to circuits which are under el ectrical supervision
at all tines, irrespective of the protection nmode in which the circuit is
operating; must be spring-loaded and held in the closed position by the
door or cover; and be wired so that the circuit is broken when the door
or cover is disturbed. The crash rated active vehicle barrier contro
systemis to nmonitor the tanper sw tches and provi de an audi bl e/ vi sua
alarmto the Master control panel. The AVBCS is to provide a single dry
contact output that indicates a tanper alarm The alarns are to be zoned
at the naster control panel in the follow ng manner:

(1) AVBCS operating control panels.

(2) AVBCS cabinets that contain control equi pment such as PLCs that
are not covered under Zone 1.

(3) Manhol es/ handhol es that contain spliced control wiring associated
with the AVBCS. |If there are spliced wiring, then provide a
visual alarmat the master control panel

2.23.8 Locks and Key-Lock Switches

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

NOTE: Either round key or conventional key type

| ocks are acceptable for use in the system

Sel ection should be based on hardware availability
at the tine of design and the requirenents for

mat ching | ocks currently in use at the site. |If the
| ocks do not have to be natched to | ocks in use, and
t he desi gner has no preference, all brackets nmay be
renoved.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

2.23.8.1 Locks

Provi de | ocks on system encl osures for naintenance purposes. Provide UL

Li sted | ocks, [round-key type with 3 dual, 1 mushroom 3 plain pin

tumbl ers][ or ][conventional key type |ock having a conbination of 5
cylinder pin and 5-point 3 position side bar]. Stanp keys "U. S. GOVT. DO
NOT DUP". Arrange |ocks so that the key can only be w thdrawn when in the
| ocked position. Key locks alike and furnish only 2 keys for all of
these |l ocks. Control these keys in accordance with the key control plan
as specified in paragraph Key Control Pl an

2.23.8.2 Key- Lock- Operated Swi t ches

Provide UL |isted Key-lock-operated switches as required to be installed
on system conponents , [round-key type, with 3 dual, 1 rmushroom and 3
plain pin tunblers][ or ][conventional key type |ock having a conbination
of 5 cylinder pin and 5-point 3 position side bar]. Stanp keys "U. S

GOVT. DO NOT DUP'. Provide 2 or 3 position key -lock-operated swi tches
with the key renmovable in specified positions. Key all key-Iock-operated
switches differently and furnish only 2 keys for each

key-1 ock-operated-switch. Keys nmust be renpvable in the positions
described in these specifications or as shown on the drawi ngs. Contro
keys in accordance with the key control plan as specified in paragraph Key
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Control Pl an.
.23.8.3 Constructi on Locks

Use a set of tenporary locks during installation and construction. The
final set of locks installed and delivered to the Government nust not
i ncl ude any of the tenporary | ocks.

.23.9 Syst em Conponent s

Desi gn system conmponents for continuous operation. Provide electronic
conponents that are solid state type, nounted on printed circuit boards
conforming to UL 796. Printed circuit board connectors are to be plug-in
qui ck-di sconnect type. |Incorporate safety nmargins of not |ess than 25
percent with respect to dissipation ratings, maxi num voltages, and current
carrying capacity on power dissipating conponents. Provide control relays
and simlar switching devices that are solid state type or seal ed

el ectro- mechani cal

.23.9.1 Modul arity

Desi gn equi prrent for increase of systemcapability by installation of
nodul ar conponents. Design system conponents to facilitate nmaintenance
t hrough repl acenent of nodul ar subassenblies and parts.

.23.9.2 Mai ntai nability

Desi gn components to be mmintained using comercially avail able tools and
equi prent. Arrange and assenbl e conponents they are accessible to

nmai nt enance personnel. Insure there is no degradation in tanper
protection, structural integrity, EM/RFlI attenuation, or |ine supervision
after mai ntenance when it is perforned in accordance with manufacturer's

i nstructions.

.23.9.3 I nterchangeability

Construct the system with off-the-shelf conponents which are physically,
electrically and functionally interchangeable w th equival ent conponents
as complete itens. Replacenment of equival ent components nust not require
nodi fication of either the new conponent or of other components with which
the repl acenent itens are used. Do not provide custom designed or
one-of-a-kind itens wthout explicit approval fromthe Contracting

O ficer. Ensure interchangeabl e conponents or nodul es do not require
trial and error matching in order to neet integrated systemrequirenents,
system accuracy, or restore conplete systemfunctionality.

.23.9.4 Product Safety

Conf orm system conponents to applicable rules and requirenments of NFPA 70.
Install system conponents with instruction plates including warnings and
cautions describing physical safety and any special or inportant
procedures to be followed in operating and servicing system equi pnent.

.24 LI NE SUPERVI SI ON
Supervi se all signal and Data Transm ssion System (DTS) lines. Provide a
systemthat supervises the signal lines by nonitoring the circuit for

changes or disturbances in the signal and for conditions as described in
UL 1076 for line security equi pnent. The systemis to initiate an alarm
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in response to a current change of [5][10] percent or greater. The system
also initiates an alarmin response to opening, closing, shorting, or
groundi ng of the signal and DTS lines.

2.25 ELECTRI CAL WORK

Submit detail draw ngs containing conplete wiring and schenmatic diagrans,
and any other details required to denponstrate that the system has been
coordi nated and will properly function as a unit. Provide notors, nmanua
or automatic nmotor control equiprment [, except where installed in notor
control centers] and protective or signal devices required for the
operation specified herein in accordance with Section 26 20 00 | NTERI OR
DI STRI BUTI ON SYSTEM Provide all field wiring for induction |oop
detectors, conmunication |ines, and power circuits with surge protection
Provide any wiring required for the operation specified herein, but not
shown on the electrical plans, or specified herein, under this section in
accordance with Sections 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM 33 71 02
UNDERGROUND ELECTRI CAL DI STRI BUTI ON

2.26 WRE AND CABLE

Provide all wire, cable, and conduit connecting all Contractor furnished
and, where indicated on the draw ngs, Government furnished equi pnent.
Provide wiring in accordance with NFPA 70. Provide wiring that is fiber
optic or copper cable in accordance with the manufacturers' requirenents.
Copper signaling line circuits and initiating device circuit field wiring
must be No. [20][18]] ] AWG size conductors at a mnimum Ensure wire
size is sufficient to prevent voltage drop problems. Circuits operating
at 24 VDC must not operate at |less than 21.6 volts. Circuits operating at
any other voltage are to ensure the voltage drop does not exceed 5 percent
of nom nal voltage.

2.26.1 Above G ound Sensor Wring

Provi de sensor wiring that is 20 AWG mi ninum tw sted and shi el ded, 2, 3,
4, or 6 pairs to match hardware. Provide nulti-conductor wire with an
outer jacket of PVC.

2.26.2 Cabl e Construction

Provide all cable conponents to withstand the environment in which the
cable is installed for a m nimumof 20 years.

2.27 DATA TRANSM SSI ON SYSTEM ( DTS)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include Section 27 10 00 BU LDl NG
TELECOVMUNI CATI ONS CABLI NG SYSTEM i n the proj ect
specification for the appropriate Data Transm ssion
required at the project site

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

Provi de DTS as specified in Section 27 10 00 BU LD NG TELECOVMUNI CATI ONS
CABLI NG SYSTEM

2.28 CONCRETE

Provi de concrete that conforns to Section 03 30 00 CAST-|1 N- PLACE CONCRETE.
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.29  VELDI NG
Welding is to be in accordance with AW D1.1/D1. 1N
.30  ACCESSORI ES

Supply all accessories as required for a conplete and fini shed system
Provide, at a mininum all accessories as required by manufacturer's
i nstructions.

.31 FABRI CATI ON

Shop assenbly the vehicle barrier systens to the greatest extent
possi bl e.

.32 TEST, | NSPECTI ONS AND VERI FI CATI ONS

Provi de manufacturer witten verification that vehicle barrier systemns
provi ded under this contract are manufactured in the "as-tested" and/or
"as-certified" configurations, based on the crash testing.

Submit a Verification of Performance certificate stating that the
construction, materials, and nmethods used will rmneet performance standards
described in this section for this project

[2.33 FACTORY ACCEPTANCE TEST
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Evaluate the need for a factory test. Take
into account the size of the system unusual site
conditions, the complexity of the system the
devi ces that conprise the system expansion of an
exi sting systemas well as other pertinent

information. |If a factory test is deened necessary,
the factory test requirenents bel ow nmust be tailored
to the control systemto be tested. |If a factory

test is deened unnecessary, delete it fromthe
fol |l owi ng paragraphs.

First paragraph, last choice is for Arny projects
only.

NOTE: Protective design center and COS-ACP is
required on Army projects.

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

2.33.1 CGener a

Provi de personnel, equi pnment, instrunentation, and supplies necessary to
performa factory acceptance test of the conplete crash rated active
vehicle barrier control system A factory acceptance test is to
denponstrate that the proposed system and rel ated equi pnent neet the
control paraneters within the contract docunents. The test is to
denonstrate how the systens operates if a PLC is damaged or if signals
bet ween systens are |lost. The system nmust show that barriers cannot be
depl oyed with anything but a red signal. The test is to denobnstrate the
requi red al arm annunci ati on, CCTV controls, and sequence of events
recording. The test set-up nust include the PLC(s), the naster contro
panel , al arm panel, control switches, and at |east one of each type of
renote panel, tamper switches, and limt switches. The duress, overspeed,
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and wong-way sensors; the crash rated active vehicle barrier open and
cl ose position switches; the VPDs; the traffic signals; and the warning
beacons may all be sinulated.[ A nenber of the Protective Design Center
and [of the Comunities of Standardization for Access Contro

Poi nt s][ Desi gner of Record] are to witness the factory acceptance test
unl ess wai ved by the Governnent. ]

Upon Test Plan approval by the Contracting O ficer, assenble the test
system and performthe factory acceptance test. The factory acceptance
test is to denonstrate that the subsystens conply with the requirenent
specified herein. Conduct the factory acceptance test during regul ar
dayti me wor ki ng hours on weekdays. The Contracting Oficer reserves the
right to witness all or a portion of the factory acceptance test.

2.33.2 Factory Acceptance Test Pl an

Submit Test Plan for the factory acceptance test plan, a m ni num of
[45] [ 30] days before the scheduled start of all factory acceptance tests.
Factory test plan includes a schedule, test procedures, equipnent catal og
cuts, one line diagrans show ng interconnections of all subsystem
conponents, and di agrans showi ng control logic for the barriers, traffic
signal s, warni ng beacons, and al arm and status points. See paragraph
"TEST PLANS' for list of information required to be tested.

2.33.3 Factory Acceptance Test Report

Submit the factory acceptance test report, which docunents the results of
the test, no nore than 1 week after the successful conpletion of the
factory acceptance test. The test report is to include the results of al
test procedures showi ng all commands, stinuli, and responses to
denonstrate conpliance with the contract requirements in the test report.
Include the certification fromtechnical specialists fromthe crash rated
active vehicle barrier, PLC, and the CCTV subsystens that their subsystem
nmeets the contract requirenents in the test report. The Contracting
Oficer will notify the Contractor within ten (10) days of receipt of the
test report whether the test report is approved. |If disapproved, the
Contracting O ficer will note the specific procedures that are

di sapproved; retest those procedures. Do not ship equipnent to the field
until the test report is approved by the Contracting O ficer

] PART 3 EXECUTI ON
3.1 EXAM NATI ON

After becoming famliar with all details of the work, verify that site
conditions are in agreenent with the contract drawi ngs in accordance with
paragraph "Current Site Conditions".

3.2 | NSTALLATI ON

Performinstallation in accordance with manufacturers instructions and in
the presence of a representative of the manufacturer. Manufacturer's
representative nust be experienced in the installation, adjustnent, and
operation of the equipnent provided. The representative is to be present
during adjustnment and testing of the equipnent. Show on the draw ngs
proposed | ayout and anchorage of equi pnent and appurtenances, and

equi prent relationship to other parts of the work including foundation and
cl earances for maintenance and operation
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2.1 Oversi ght

The Contractor designated technical specialist for the crash rated active
vehicle barrier control system (AVBCS) nust oversee installation

.2.1.1 observation and | nspection

Manuf acturer's representative is to [observe and inspect] [inspect] crash
rated active vehicle barrier systens installation. Manufacturer's
representative nust be experienced in the installation, adjustnent, and
operation of the equipnent provided. Mnufacturer's representative is to
be present during adjustment and testing of the equi pnent.

.2.1.2 Installer Training/Certification
Install crash rated active vehicle barriers by the manufacturer's trained

or certified installers in accordance with manufacturer's witten
installation instructions.

.2.2 Installation Schedul e

Bef ore begi nning any site work, provide a schedule of all installation and
testing activities. Arrange project activities in the proposed schedul e
in chronol ogical order. Coordinate all installation and testing

activities, specifically those requiring ACP/ ECF outages, with the
Contracting O ficer. There nust be a Contracting O ficer approved
schedul e before any site work is performed.

.2.3 Crash Rated Active Vehicle Barrier Installation

Include with the detail installation drawings a copy of the as tested
installation drawing. |Install crash rated and/or certified crash rated
active vehicle barrier in an "as-tested' condition. Additional site

i nvestigation and construction is required in order to acconplish this;
except when a site specific crash test was perforned where the exact site
requirenents were utilized in the crash test.

.2.3.1 Vertical Alignnment

Install all vertical elenents plumb and in alignment with a tol erance of
[6 M [1/4 inch]] ] or in accordance with manufacturer's installation
instructions, whichever is nore restrictive.

.2.3.2 Hori zontal Alignment

Install all horizontal elenents in the alignment indicated on the approved
shop drawings with a tolerance of [12 nm [1/2 inch] in [2 n] [6 feet - 6
i nches] or in accordance with manufacturer's installation instructions,

whi chever is nore restrictive.

.2.3.3 Fiel d Wl ding

Field welding is unacceptable as it will cause significant damage to the
gal vani zi ng and powder coat protective finishes.

.2.3. 4 Field Cutting and Drilling

Avoi d unnecessary cutting and drilling of pre-finished conponents. | f
necessary to cut or drill or otherw se nodify product due to field
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conditions, repair factory finish in accordance with the manufacturer's
witten instructions.

3.2. 4 Hydraul i ¢ Lines

Install the hydraulic unit no nore than 7.6 nm 25 feet fromthe barriers or
no further than the distance provided in the manufacturer's instructions,
whi chever distance is nore restrictive. Place buried hydraulic lines in
pol yvi nyl chloride (PVC) sleeves. Keep sleeves clean of concrete, dirt,

or foreign substances during construction. Use proper tools for field
cuts requiring tapers. Thor oughly cl ean sl eeves before they are |aid.

As each run is conpleted, draw a flexible testing nmandrel approxinately
305 nmrl2 inches long with a dianeter |ess than the inside dianmeter of the
sl eeve through the sleeve. After which, draw a stiff bristle brush through
until the sleeve is clear of particles of earth, sand and gravel; then

i medi ately install plugs. Mark hoses for reference ("up", "down",

"barrier #"'). Coordinate project specific markings with the Contracting
Oficer.

3.2.5 I ncidental Infrastructure
Provide all incidental construction as indicated. Design construct, and
install incidental construction in accordance with | ocal/state DOT

requi renents, AASHTO GDHS-7, AASHTO RSDG 4, NCHRP 350, and the MJTCD
3.2.6 Concrete Pl acenent

Provi de concrete test reports per Section 03 30 00 CAST-I1 N PLACE

CONCRETE. After placenent of the crash rated active vehicle barrier(s),
repl ace the pavenent sections to match the section and depth of the
surroundi ng pavenent unless a thicker paverment section is required for the
tested condition of the crash rated active vehicle barrier. Warp pavenent
to match the el evations of existing pavenent.

3.2.7 Rei nforcing Steel |nspection

I nspect all by contractor's project manager manufacturer's representative
and the Contracting O ficer representative prior to concrete placenent.
Contractor is required to provide no less than | ] days notice of
concrete placenment schedule to required inspection personnel. Coordinate
with the requirenents found in Section 03 30 00 CAST-1 N PLACE CONCRETE.

3.3 CYBERSECURI TY | NSTALLATI ON CERTI FI CATI ON
EE R R S b b R S b b I S I R R S R I S S I R b I R S I R b R S S R O I S
NOTE: Coordi nate requirenments with UFC 4-010- 06
CYBERSECURI TY OF FACI LI TY- RELATED CONTROL SYSTEMS at
https://ww. wbdg. org/ ffc/dod/unified-facilities-criteria-ufc/ufc-4-010-06

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

Furnish a certification that control systens are designed and tested in
accordance wi th DOD 8500.01, DOD 8510.01, 25 05 11 CYBERSECURITY OF
FACI LI TY RELATED CONTROL SYSTEMS, and as required by individual Service
| mpl enent ation Policy.

3.4  DRAI NAGE

3.4.1 Pit Drai nage
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

NOTE: Edit this paragraph for drainage
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requirenents. |If soil characteristic and/or climte
di ctates another solution, then this should be
considered and edited into this paragraph. Provide
self-primng sunmp punp with capacity and power
requirenents if one is required. Delete this
paragraph if pit/vault type construction is not
required.

Federal and/or state EPA regul ations may require
that an oil/water separator be installed in the pit
drai nage systemto ensure capture of any hydraulic
fluid that may | eak out of the system |If pit/vault
type construction is required provisions wll be
made for drai nage and connection to storm drai nage
system or if no stormdrain exists, a self-primng
subnersi bl e sunp punp of adequate capacity will be
speci fi ed.

Mbst the barrier manufacturer's have a 76 nmm3 inches
opening for drainage. This is the m ni num acceptabl e
size drain line. |In some applications it is prudent
to have larger drain line connect to the smaller
openi ng since several barriers may connect to the
same |ine.

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

Provide a drain connection [and oil/water separator] in each barrier that
requires pit/vault type construction.[ Provide hookups between the storm
drains.] Provide a mninmmdrainage line of 76 3 inches.If there are
nmul tiple drain connections that can be nade to the crash rated active
vehicle barrier ensure the lines drain the |low points as a mninum|
Where drain lines connect to a common header drain, provide a mninum
header drainage |ine of [150]] ] m[6]] ] inches.][ |If the

drai nage line(s) are allowed to daylight into the side of a ditch, then
provide a cast iron grate over the opening that is enbedded into a
concrete foundation. Provide coarse rock around the opening for at |east
[ 900] [ ] m{36] [ ] inches] and extend down the slope to prevent
er osi on.

[A self-primng submersible sump punp of adequate capacity is to be
installed.][ Provide the self-prinmng sunp punp with the capacity to
renove | ] gallons liters per mnute.] [Submt sunp punp data sheets
and cal cul ati ons showi ng adequacy of the punp for its proposed use.]

3.4.2 Sur face Drai nage
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: This has been a problem for barriers
installed in pits/vaults. Areas that have high
i ncident of rainfall over a short period of tine can
end up with water in the barrier for a period of
time. Consider neans to intercept and divert water

flow around the crash rated active vehicle barrier.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Install crash rated active vehicle barrier per the test conditions for the
crash rated active vehicle barrier. Ensure placenment of the barrier
provi des positive drai nage away fromthe barrier
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3.5 ELECTRI CAL

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Choose the first option for Army projects.
Al'l other agencies use the second option.

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

Furnish and install all cables and conduits for all wring interconnecting
contractor furnished, and where indicated, Governnent furnished

equi prent. Install all wiring per Section 26 20 00 | NTERI OR DI STRI BUTI ON
SYSTEM and Section 33 71 02 UNDERGROUND ELECTRI CAL DI STRIBUTI ON. [ Provide
arc-flash | abeling per 26 05 73 POWNER SYSTEM STUDI ES. ][ Ensure NFPA 70E
requirenents are met with proper labeling in accordance with the service
requi renents. |

3.5.1 Wring

Use ring-style terminals for all control power wring requiring
conpression ternmnals. Conformtermnals and conpression tools to

UL 486A-486B. Use roundhead screws and | ockwashers to provide

vi bration-resi stant connections. Use screw connections or other |ocking
means to prevent shock or vibration separation of the card fromits
chassis for connections between any printed circuit cards and the
chassis. Ensure the electrical power supply breaker for the hydraulic
power unit is capable of being |ocked in the power on and power off

posi tions.

3.5.2 G oundi ng

Provi de adequate grounding systemfor the following: Traffic signal
supports, warning signal supports, AVBCS enclosure, crash rated active
Vehicle Barrier frames, crash rated active vehicle barrier control

encl osure, and supports for overspeed and wong-way detectors. Test
installed ground rods as specified in | EEE 142. Provide a #6 AW ground
wire fromcrash rated active vehicle barrier frane to the crash rated
active vehicle barrier control enclosure.

3.5.3 Encl osure Penetrations

Penetrate encl osures through the bottom unl ess the system design requires
penetrations fromother directions. Seal penetrations of interior

encl osures involving transitions of conduit frominterior to exterior, and
penetrations on exterior enclosures with rubber silicone sealant to
preclude water entry. Terninate the conduit riser in a hot-dipped

gal vani zed nmetal cable termnator. Fill the terminator with an approved
seal ant as recommended by the cabl e manufacturer and in a nmanner that does
not damage the cabl e

3.5.4 Ext eri or Conponents

Those conmponents installed outside are to be able to function within the
environnental conditions indicated previously for the paragraph on
Exterior Conditions.
R I I Sk S I I R S S I
NOTE: choose the appropriate P rating. Both IP
rati ngs protect fromtotal dust ingress. |P66
protects against |ow pressure water jets from any
direction). |P67 protects against tenporary
imersion up to 1 neter of water. |P68 protects
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agai nst conplete inmmersion in water for a |ong
period of tinme. |If barrier is installed in areas
with high rate of rain per hour, then choose |P67 or
| P68. 1P68 is not available by all manufacturers,
so ensure the type of barrier being considered has
this option.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Provi de notors, actuators, wiring, |lumnaires, and other conponents that
are installed below grade that are rated to function in a wet
environnent. Conponents within the barrier below grade fall in this
category. Manufacturers of the crash rated active vehicle barrier and

ot her bel ow grade conponents are to assune a water saturated environment
for the conponents. The devices and conmponents nust be watertight per
NFPA 70. Provide nmotors and actuators with a mnimumrating of [ |P66][
| P67][ | P68] per NEVA MG 1

.5.5 O her Requirenents

Install the systemin accordance with the standards for safety included in
NFPA 70 and the appropriate installation instructions fromthe

manuf acturers of the equi pnent. Configure conmponents within the system
with appropriate service points to pinpoint systemtrouble in |less than 30
m nut es.

.6 OPERATI NG AND NMAI NTENANCE | NSTRUCTI ONS

Submit witten Operations and Mintenance |nstructions.
As part of the Operations and Mai ntenance Instructions, provide:

a. Peri odi ¢ inspection and testing reconmendations for daily, weekly,
nonthly and yearly intervals.

b. El ectroni c copy of the control system progranm ng for each AVB
control system Provide a |legend for the acronyns used in the program
as well a description of each major logic el enment.

T REPAI R

Repai r damage to gal vani zed, coated, painted finishes in accordance wth
manuf acturers witten instructions. Subnmit Mnufacturer Repair of Coatings
Instructions. |In the case where the nanufacturer does not have witten

i nstructions, Submit recomended repair instructions (referencing
publ i shed standards) for approval.

. 8 TEST PLANS

[ Factory acceptance test plan is to cover itens a through o and aa through
hh or gg as appropriate as a mninum] The contractor verification test
pl an and perfornmance verification test plan are to include at |east al

the foll ow ng:

a. Information on the AVB to include size and rating.

b. Listing of the controllers and description of each controller and the
| ocations of the controllers.

c. PLCrestart test (test each one PLC individually) by turning off the
PLC for at least 1 minute then back on to verify proper reboot of the
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system

d. Battery power test. 10 minutes on battery then do an EFO and | ower
barrier.

e. Power on/off test.

f. Test (manual) test for each barrier

g. Local test for each barrier

h. Test and Local nobde |oop (VPD) operation. Test each |oop at |east once
with a motorcycle/utility vehicle, high bed vehicle, and passenger
vehi cl e.

i. System al arms

j. Panel layout and | abeling.

k. Matrix testing of the various conbinations of nodes that the AVBs can
be found in.

. Tests to verify loss of a PLC ensures safe operation of the system

m Test traffic signal operation as well as w g-wag and in-ground |ight
operation.

n. Verify loss of signal between controllers triggers a trouble alarm
0. O her tests deenmed necessary to ensure system operates safely.

p. Information on the layout of the barrier to include distance fromID
Check.

g. Information on signage to include wording and | ocation

r. Verification of grounding as di scussed herein

s. Information on the cabinet ratings and NEC di sconnect | ocations.

t. Test or verification on any heating system associated with the AVBs

u. Verification that the AVB drains properly (may be a sunp punp etc. that
needs testing).

v. Ceneral appearance of the systemto include paint stripe configuration
on the barriers, use of reflective tape, etc.

w. Verification of safety equipnent necessary for perforn ng maintenance.

x. Verification that all tanper switches send an appropriate alarmto the
mast er control panel

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

NOTE: The first bracketed choice are for systens
t hat have an EFO  The second bracketed choice are
for systens that do not use an EFO such as Ful
Cont ai nnent (Pl at ooni ng/ Normal | y Depl oyed) safety
schene.
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EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

aa. EFO test for each EFO switch

bb. EFO | oop (VPD) operation). Test each |oop at |east once with a
notorcycl e/smal |l cart, SUV, and passenger vehicle.

cc. EFO | oop activation when signal turns yellow
dd. EFO | oop deactivati on when signal turns yellow
ee. EFO Reset function works properly.

ff. Matrix testing of the various conbination of |oops for each safety
node: EFO, Test, Local. Note for Test and Local this does include
both up (close) and down) open functions.

gg. ArmiDisarm (yes/no) selector switch operation for each renote EFO
panel / st ati on.

hh. Qher scenarios, not identified in the PVT plan, may be identified by
conmi ssi oni ng team during the comm ssioning effort. In addition
timng of inductive |oop activation within the parameters identified
in the PVT nmay be varied by comi ssioning team Unexpect ed AVB
behavior is justification for failure whether or not the scenario is
specifically identified in the PVT plan

aa. Auto node test for normally cl osed

bb. Auto loop (VPD) operation). Test each loop at |least once with a
notorcycl e/smal |l cart, SUV, and passenger vehicle.

cc. Loop activation when signal turns yell ow
dd. Loop deactivati on when signal turns yell ow

ee. Matrix testing of the various conbination of |oops for each safety
node: Auto, Test, Local. Note for Test and Local this does include
both up (close) and down) open functions.

ff. ArmiDisarm (yes/no) selector switch operation for each renote
panel / st ati on.

gg. Oher scenarios, not identified in the PVT plan, nay be identified by
conmi ssi oni ng team during the comm ssioning effort. In addition
timng of inductive |oop activation within the parameters identified
in the PVT may be varied by comi ssioning team Unexpect ed AVB
behavior is justification for failure whether or not the scenario is
specifically identified in the PVT plan

.9 CONTRACTCR VERI FI CATI ON TEST

Submit test plan for the Contractor Verification Test. Test plans are to
include a a test schedule, a mninmumof [30][45] days before the schedul ed
start of the Contractor Field Tests. See paragraph "TEST PLANS' for
information required in a test plan. Calibrate and test all equipnent,
verify communications |inks between all subsystem conponents and between
subsystenms, place the integrated systemin service, and test the

i ntegrated system using the approved test procedures for the contractor
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verification test. Submit the contractor verification test report no nore
than 1 week after the conpletion of each test. Deliver a report
certifying that the installed conplete system has been calibrated, tested,
and is ready to begin performance verification testing. |nclude
certifications fromthe Technical Specialists of the crash rated active
vehicle barrier, PLC, and CCTV equi prment/subsystens that the

equi pment / subsystens have been installed and tested and that they neet the
requi renents of the specifications in the report. |If a change is nade to
t he operating programduring the contractor verification test for the
crash rated active vehicle barrier system then all conpleted testing up
to that point nust be done over in order to verify the change did not have
a negative inpact to the software operation

3.10 FI NAL SYSTEM ACCEPTANCE
3.10.1 CGener a

Fi nal system acceptance consi sts of successfully conpleting the
Performance Verification Test and conpletion of the comm ssioning, the
training of Installation security and nai ntenance personnel, and
successfully conmpl eti ng an Endurance Test as descri bed bel ow

3.10.2 Team Leader

Desi gnate a team | eader to be responsible for scheduling all tests,

coordi nating attendance of all required comm ssioning team nenbers,
conducting the tests, and preparing appropriate test reports and the fina
conmi ssi oni ng report.

3.10.3 Conmi ssi oni ng Team
EE R R I S b b b S b b S R S R I S S R R R I R b I R I R I S R O I S
NOTE: Army. Arny projects are required to have the
USACE Protective Design Center, Omha Corps of
Engi neers present.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The conmi ssioning team consists of the conm ssioning team | eader; the
techni cal specialists fromthe crash rated active vehicle barrier

supplier, and the programer for the AVBCS;[ a representative of the
design of record;] [a representative of the USACE Protective Design

Center; Ja contracting officer's representative; and a representative from
the Installation.

3.10. 4 Trai ni ng

3.10.4.1 Ceneral Requirenents
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Coordinate the training requirenents with the
Installati on and designate the number of persons to
be trained.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Conduct training courses for designated personnel in the operation and

nmai nt enance of the AVBCS. Oient the training to the specific system
being installed. Deliver training manuals for each trainee with 2
addi ti onal copies delivered for archiving at the project site. Include an
agenda, defined objectives for each | esson, and a detail ed description of
the subject matter for each I esson in the manuals. Furnish audi o-visua
equi prent and other training materials and supplies. Were the Contractor
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presents portions of the course by audio-visual nmaterial, copies of the
audi o-visual material is to be delivered to the Governnent either as a
part of the printed training manuals or on the sane nedia as that used
during the training sessions. A training day is defined as 8 hours of

cl assroominstruction, including 60-mnutes total of breaks and excl udi ng
| unchtine, Monday through Friday, during the daytinme shift in effect at
the training facility. For guidance in planning the operator training for
t he guards, assune that guards will have a high school education or

equi valent and are famliar with ACPs/ECFs operations. For mmintenance
trai ning, assune nechani cal and el ectrical naintenance personnel typically
enployed at nmilitary installations. Cbtain approval of the planned
training schedule fromthe Government at |east 30 days prior to the
training. Do no provide training until the perfornmance verification test
has been successfully conpl et ed.

.10.4.2 Guard's Training

Teach the guard training course at the project site for a period of up to
ei ght hours after the performance verification test, but before comencing
t he endurance portion. Plan on a maxi num of [12][ ] personne

attendi ng the course. Include instruction on the specific hardware
configuration of the installed systemand specific instructions for
operating the installed systemin the course. Upon conpletion of this
course, each student is to denonstrate the ability to performthe

foll owi ng when operating the AVBCS

a. Operate the crash rated active vehicle barriers in[ Test, Local and
EFQ Aut 0] | ] nodes.

b. Understand the differences between the normal and EFQ AUTO operation
of the barriers.

c. Understand when to use Test, Local and EFQ AUTO nodes for each barrier

d. Understand all requirements for putting a barrier in either the Test
or Local nodes including required actions in the roadway ahead of the
barrier and actions at the barrier

e. Understand the crash rated active vehicle barrier safety schene
i ncludi ng operation of all vehicle presence detectors, traffic
signals, signs, and warning signals.

f. Understand operation of the traffic signal including all signa
i ndi cations for various operational nodes and barrier positions.

g. Reconfigure barriers after an EFQ Auto activation/operation
h. Monitor, acknow edge, and reset al arns.

i. Understand the operation and coverage of all overspeed and w ong-way
sensors.

j. Monitor and control CCTV system

.10.4.3 Mai nt enance Personnel Training

The Mai ntenance Personnel Training Course is to be taught at the project
site for a period of up to eight hours after the Performance Verification
testing. Plan on a maxi num of [4]] ] personnel attending the
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course. Include the following in the course:

a. Instruction on each equipnment and its configuration in the installed
system

b. Trouble shooting and di agnostic procedures.

c. Conponent repair and repl acenment procedures.

d. Emphasis on the inportance of periodic testing and preventative
mai nt enance. Provide a list of periodic preventative maintenance
tasks for the crash rated active vehicle barriers and other critica
equi pnent .

e. Calibration procedures.

f. Review of systemdrawi ngs to identify device |ocations, conmunications,
t opol ogy, and fl ow

3.10.4. 4 Syst em Manager Trai ni ng

Train System managers for a mininumof 4 hours in addition to the Guard
and Mai nt enance Personnel described above. Provide system nanager

training training for trainers, such that, system managers will be able to
train new guards and mai nt enance personnel in the future. Plan on a
maxi mum of [4]] ] personnel attending this training. System nmanager

training is to include the foll ow ng:

a. Enrollnment/deactivation process including the assignnent of operator
passwor ds.

b. Change dat abase confi guration.

c. Mdify graphics, if provided.

d. Print reports, e.g., Sequence of Events reports.

e. Any other functions necessary to nmanage the system

3.10.5 Performance Verification Test (PVT)

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

NOTE:

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

3.10.5.1 Test Pl an

Submit a perfornmance verification test plan. The test plan is to match
the test plan used for the Contractor Verification Test plus any changes
that came up during the testing. The test plan is to include the test
procedures/plan, layouts of each of the operating panels and a site | ayout
showi ng the | ocation of the crash rated active vehicle barriers, traffic
signal s, warni ng beacons, actuated traffic arns, panels and all associ ated
signs and signals. Submt to the contracting officer 30 days prior to the
proposed start date of the performance verification test.

3.10.5.2 Test Equi prent and Per sonne

Provide the following for all PVT tests:
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a. A mnimmof 6 hand held radi os/wal ki e-tal kies with additiona
batteries.

b. Safety vests for all participants.

c. Two Stop watches.

d. Flash lights (if testing at night).

e. Milti-nmeter.

f. Metal of sufficient size and shape to activate vehicle presence
detection (VPD) |loops. Provide netal that is easily noveabl e and
provi de one piece of netal per loop. Metal roadway signs with a rope

tied to one end works well.

g. SW or High bed truck to test each VPD | oop

>

Sedan type car to test each VPD | oop.

Motorcycle to test each VPD loop. |If testing is during the
fall/winter, then a small utility vehicle can be substituted.

Three copies of the PVT test plan.

—

k. Canera that can take video of the crash rated active vehicle barrier
and traffic signal operation and then allows a person to go back and
count franes to get actual "real tine". This is nmore accurate than
t he stop watch.

I. Sufficient personnel during the matrix testing equivalent to the
nunber of vehicle presence detection (VPD) |oops plus three nore. This
nunber of personnel can include government representatives; however,
it must be verified that they are willing and able to support the
matri x testing. Testing that does not include natrix testing
requires five personnel to include governnent personnel

m Contractor is to ensure that soneone who can make corrections to the
software is present.

.10.5.3 Conmi ssi oni ng

Perform a performance verification test of the installed AVB Control
System per approved test procedures and under the direction of the
Contractor's Team Leader. The PVT is to denpbnstrate that the system
conplies with the requirenents specified herein. Conduct the PVT, where
possi bl e, during regular daytine working hours on weekdays. At the
conpl etion of the PVT, appropriate Conm ssioning Team Menbers are to sign
i dentifying what passed and any deficiencies |left unresolved. |f a change
is made to the operating programduring the performance verification test
for the crash rated active vehicle barrier system then all conpleted
testing up to that point must be done over in order to verify the change
did not have a negative inpact to the software operation

.10.5. 4 Test Report

Wthin ten (10) days of successful conpletion of the PVT, the Contractor's
Team Leader submits a performance verification test report to the
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Contracting O ficer docunmenting the results of the test. |Include in the
test report the results of all test procedures show ng all comrands,

stimuli, and responses to denpnstrate conpliance with the contract

requi renents. The Contracting Oficer will notify the Contractor, within
ten (10) days of receipt of the test report, whether the Test Report is
approved. |f disapproved, the Contracting Oficer will note the specific

procedures that are disapproved; retest those procedures. Do not start
t he Endurance Test until the PVT test report is approved by the
Contracting O ficer.

[3.10.5.5 Opposi te Season Test
EE R R I S b b b S b b S R S R I S S R R R I R b I R I R I S R O I S
NOTE: |If the tenperature at the site dips to bel ow
freezing for sustained duration in the winter tine,
specify an opposite season test.

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

Coordi nate with the Comm ssioning Teamto conduct an opposite season PVT.
If the initial PVT test is perfornmed in the winter, then the opposite
season test is to be perforned in the sunmer. If the initial PVT is done
in the spring, sumer, or fall, then the opposite season test it to be
performed in the winter. All PVT tests and test reports subnissions are
required for the initial PVT are to be performed for the opposite season
PVT.

13.10.6 Endur ance Test

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Arnmy Only. This testing is only required by
the Arny.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

3.10.6.1 CGener a

The Contractor's Conmi ssioning Team Leader nust subnit a test plan
i ncluding a schedule, test description, list of personnel required to
conduct the test, and a list of all data to collect and observances to be
made in order to denponstrate systemreliability and operability of the
conpl eted AVB control system Conduct the endurance test in phases as
specified. The Contractor is to notify the Contracting Oficer, in
witing, that training as specified has been conpleted and that the
correction of all outstandi ng deficiencies has been satisfactorily
conpleted prior to perform ng the endurance test. The Contracting Oficer
may termnate the testing at any tinme the systemfails to performas
specified. Upon term nation of testing by the Contracting Oficer or by
the Contractor, commence an assessment period as described for Phase |
bel ow. M nimum operation tines indicated in the O&M manual w |l indicate
the m nimum specific intervals the systemis to be exercised. Ensure the
exercise intervals nmeet or exceed the &M requirenments. It is inmportant to
note that if the endurance testing uncovers a problemthat requires a
programm ng change then the PVT is required to be performed again. Intent
of the Endurance test:
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

NOTE: Choose the safety schenme(s) used on the

proj ect and delete the ones not used. |If not using

one of the safety schenes, then will have to devel op

what is reasonable for the planned operation of the

system
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The infornation provided is based on the SDDCTEA
safety schene | ayout and operation found in the
SDDCTEA Panphl et 55-15 Traffic and Safety

Engi neering for Better Entry Control Facilities
20109. There were some significant changes fromthe
2014 version on the sequence of operation. |If you
are working with existing systens where the AVBs are
bei ng replaced or control upgraded, then the SDDCTEA
Panphl et 55-15 2014 safety schenes are allowed with
some interimgui dance incorporated (indicated by
2015).

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

[ Hybrid Beacon Safety Scheme. This systemtypically does not have the
crash rated active vehicle barrier noving up/down on a regul ar basis.
The systemis to be tested both nmanually and by an EFO operation at

| east once every 24 hours or its equivalent as agreed upon by the
Contracting O ficer. Shift change times are a good tine for this
operation.

Hi gh Efficiency Presence Detection Safety Schene. Nornmal system operation
can include having the AVB noving up/down on nornal basis. A cycle
needs to be perforned at |east twelve tinmes per hour or its equival ent
over the nornal daylight hours the ACP/ ECF operates. Contracting
O ficer can adjust how this testing is acconplished based on the
antici pated operation of this ACP/ ECF

Ful | Contai nment Safety Schene. Nornmal system operation includes the
fill/rel ease of vehicles. A fill/release cycle needs to be perforned
ate | east twelve tinmes per hour or its equivalent over the nornal
dayl i ght hours the ACP/ECF operates. Contracting Oficer can adjust
how this testing is acconplished based on the antici pated operation of
t he ACP/ ECF

Stop Control Safety Scheme. This systemtypically does not have the crash
rated active vehicle barrier noving up/down on a regular basis. The
systemis to be tested both nmanually and by an EFO operation at | east
once every 12 hours or its equival ent as agreed upon by the
Contracting Officer. Shift change times are a good tine for this
operation.

Ceneral Barrier Qperation. The systemis to be tested manually at | east

once every[ 12][ ] hours or its equivalent as agreed upon by the
Contracting Oficer. Shift change times are a good tine for this
operation.

2014- Hybrid Beacon Conventional Signs & Signals Safety Schene. This is
the 2014 safety schene. This systemtypically does not have the crash
rated active vehicle barrier noving up/down on a regular basis. The
systemis to be tested both manually and by an EFO operation at | east
once every 24 hours or its equivalent as agreed upon by the
Contracting OFficer. Shift change times are a good tinme for this
operation.

2014- Red/ Yel | ow Green Conventional Signs & Signals Safety Schene. This is
the 2014 safety scheme. This systemtypically does not have the crash
rated active vehicle barrier nmoving up/down on a regular basis. The
systemis to be tested both manually and by an EFO operation at | east
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once every 24 hours or its equivalent as agreed upon by the
Contracting O ficer. Shift change tinmes are a good tine for this
operation.

]

[ 2015-Hi gh Efficiency Presence Detection Safety Scheme. Normal system
operation can include having the AVB novi ng up/ down on normal basis.
A cycle needs to be perforned at |east twelve tines per hour or its
equi val ent over the normal daylight hours the ACP/ ECF operates.
Contracting Oficer can adjust how this testing is acconplished based
on the anticipated operation of this ACP/ ECF

[ 2014-Barrier-Up Safety Schenme. Normal system operation includes the
fill/rel ease of vehicles. A fill/release cycle needs to be perforned
ate | east twelve times per hour or its equivalent over the nornal
dayl i ght hours the ACP/ECF operates. Contracting Oficer can adjust
how this testing is acconplished based on the antici pated operation of
t he ACP/ ECF

]
3.10.6.2 Phase | Testing

Conduct the test 24 hours per day for 14 consecutive cal endar days,

i ncludi ng holidays, and the systemis to operate as specified. Make no
repairs during this phase of testing unless authorized by the Contracting
Oficer in witing.

3.10.6.3 Phase || Assessnent

After the conclusion of Phase I, identify all failures, determ ne causes
of all failures, repair all failures, and deliver a witten report to the
Contracting O ficer. Explain in detail the nature of each failure,
corrective action taken, results of tests perforned, and recomend the
poi nt at which testing should be resuned in the report. After delivering
the witten report, convene a test review nmeeting at the jobsite to
present the results and recomendations to the Contracting Officer. As a
part of this test review neeting, denonstrate that all failures have been
corrected by perform ng appropriate portions of the performance
verification test. Based on the Contractor's report and the test review
neeting, the Contracting Officer will determine the restart date, or may
require that Phase | be repeated. |If the original Phase | testing was
conpl eted wi thout any failures the endurance test is deened conpl et ed.

3.10.7 Fi nal Report

Upon successful conpletion of the Endurance Test, the Contractor's Team
Leader nust prepare a Final Report docunenting that the Contractor has
successfully conmpl eted the PVT and Endurance Test and training. |nclude
signatures of the Comm ssioning Teamin the Comm ssioni ng Report.

[3.10.8 Post Conmmi ssi oni ng PVT
EE R b S b b b S b b I S I R R R I S S I R R I R R b I R I R S R O I

NOTE: This is an optional test on the system It
is to be perforned approximately 6 nonths after the
system was comi ssioned. On |arge, nore conpl ex
systems, this will add another |evel of assurance on
the system Most systens do not need this test. |f
an opposite season test is already required, then

this option is not required.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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Performa performance verification test 6 nonths after the system was
conmi ssioned. Al PVT tests and test reports required for the initial PVT
are to be performed for the post conm ssioning PVT

]

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

NOTE: Appendi x A contains several SDDCTEA approved
saf ety schenes, of which the Designer nmust choose

t he appropriate one or ones for this project.
SDDCTEA at times nakes changes to the safety schenes
that inpact what is provided in Appendi x A. Check
the following website for a folder on Appendix A for
an updates. The |atest version of the Appendices
and drawi ngs for panel |ayouts are found at
https://nrsi.erdc. ml/cos/nw/ acp

NOTE: Include a drawi ng showi ng the control

swi tches and control logic for this safety schene.
Use drawi ngs fromthe ACP Standard Design as a
base.|f the controls are nmodified fromthe standard
Armmy COS- ACP drawi ngs, then care nmust be taken to
ensure conpliance with the security and safety
criteria.

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

3.10.9  APPENDI CES
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APPENDI X A - SDDCTEA Approved Safety Schenes

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The information provided is based on the
SDDCTEA safety schenme | ayout and operation found in
t he SDDCTEA Panphl et 55-15 Traffic and Safety

Engi neering for Better Entry Control Facilities 2019.
There were sone significant changes fromthe 2014
versi on on the sequence of operation. |If you are
working with existing systens where the AVBs are
bei ng replaced or control upgraded, then the SDDCTEA
Panphl et 55-15 2014 safety schenes are allowed with
sonme interimgui dance incorporated (indicated by
2015). See Appendi xes Al11-2014, Al12-2015,

A13-2014. If unsure contact the Army COS- ACPs or
Protective Design Center for information on the
operation of the safety schenes.

Li st of Appendi x A safety schenes:

Appendi x Al - HYBRI D BEACON Active Vehicle Barrier
Saf ety Scheme - 7 Seconds

Appendi x A2 - HYBRI D BEACON Active Vehicle Barrier
Saf ety Scheme - 9 Seconds

Appendi x A3 - High Efficiency Presence Detection
(HEPD) Active Vehicle Barrier Safety Schene

Appendi x A4 - FULL CONTAI NMENT (Sally Port or
Pl at ooni ng) Active Vehicle Barrier Safety Schene

Appendi x A5 - Stop Control Safety Scheme Active
Vehicle Barrier Safety Schene

Appendi x Al10- HB-2014 - Conventional Signs and Signa
Hybrid Beacon Active Vehicle Barrier Safety Schemne

Appendi x All- RYG 2014 - Conventional Signs and
Si gnal Red/Yell ow Green Active Vehicle Barrier
Saf ety Schene

Appendi x Al12-2015 - High Efficiency Presence
Detection (HEPD) Active Vehicle Barrier Safety Schene

Appendi x A13-2014 - BARRIER UP (Sally Port or
Pl at ooni ng) Active Vehicle Barrier Safety Schene

Note that Stop Control is only in Appendix A4. The
only difference between 2014 and 2019 was the safety
| oop size. The | oop size was changed by interim

gui dance in 2015 to the size currently used in the
2019 version. No change to the operating panels or
sequence of operation.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

SECTION 34 75 13.13 Page 101



SECTION 34 75 13.13 Page 102



[ Appendi x Al - HYBRI D BEACON Crash Rated Active Vehicle Barrier Safety
Scherme - 7 Seconds

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Delete if not used in project.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Hybrid Beacon Safety Schene Features. Provide the follow ng features for
the Hybrid Beacon active vehicle barrier Safety Schene:

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: Paragraph 1 can be deleted in its entirety,
if the layouts of equipnent is shown on the

dr awi ngs.
EE IR R I Sk S S I S S S R R Rk I I S kS R R Rk I S Rk I S I R Sk I O

[1. CGeneral Layout Information
1.1 Active Vehicle Barriers in all inbound and out bound | anes.

1.2 Hybrid Beacon. A three light hybrid beacon signal head over each

i nbound and out bound active barrier. Speci al |ocation may require only
posts i.e. no nmasts. Post nounted requires two posts with each having a
traffic signal. Provide three head traffic signals with two Red signals

adj acent horizontally and a Yell ow centered below the two red beacons.
Install the hybrid beacon signal at the centerline of the AVB. The beacons
are to be Light Emitting D ode (LED) type. Mast armwll have a 'Barrier

Si gnal ' sign.

1.3 A 610 mm2 foot wide stop line placed 26.2NM86 feet in front of the the
active vehicle barrier and the traffic signal is 12.8 neters42 feet fromthe
near edge of the stop line. Provide a 'Stop Here On Red' sign

1.4 Double solid white |ines between inbound | anes approaching the barriers
to prohibit |ane changes in front of the barriers.

1.5 Di agonal pavenent striping. Provide white crosshatching pavenent
mar ki ng that covers the front and back VPDs.

1.6 Vehicle Presence Detectors (VPDs) |ocated i mediately before and

i medi ately after each barrier. VPDs can be induction | oops, video notion
sensors, or other suitable technol ogi es capabl e of sensing vehicle

presence. |nduction |oops nust be diagonal quadrapole |oop. A loop

crossing nultiple lanes is not allowed. The VPD before the AVB starts 610 nm
2 feet fromthe AVB and is 23.16N76 ft long and . The VPD after the AVB
starts 610 nm2 feet fromthe AVB and is 1830 nmm6 ft by 1830 mm6 ft | ong.

1.7 Warning Sign and Warning Beacons (w g-wags) (2 Beacons with alternating
flashing yellow lights) located 44.2 netersl45 feet in front of the
barriers. Beacon lanps will be LED.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Army. First option choose for Arny
projects. Al others, choose the second option

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

1.8 One Master Control Panel, [one Guard Booth Control panel plus one Guard
Boot h EFO button each Guard Boot h] [ one Guard Booth EFO panel], one Overwatch
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Position Control Panel, one Search Area Control panel per separate search
area, [Pedestrian panel, ]Jand a Local Control Panel or panels at each
barrier along with all control switches and indicating |ights as shown on
the Drawi ngs. Locate the Master Control Panel in the Conmand and Contro

| ocation for use by the ACP/ECF guards. Locate each Local Control Panel at
or near its respective barrier power unit.

1.9 Red in-pavenent lights. Wen required are to be |ocated between the
stop line and approach VPD

1.10 Horn located at the crash-rated active vehicle barriers. Provide the
horn with a neans to adjust the vol une.

1.11 Provide passive vehicle barrier between | anes as indicated.

1.12 LED bl ankout sign that indicates 'Do Not Enter' installed at the
barrier. Two per direction of travel by placing one on each side of the
r oadway.

]

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

NOTE: choose the correct option.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

2 BARRI ER OPERATI NG CONTROL PANELS

[ Operating panel layouts are found in Arnmy Standard Design draw ng
package. ][ Operati ng panel layouts are found in the contract draw ngs.]

3 TRAFFI C SI GNAL AND BARRI ER CONTROLS.
3.1. Hybrid Beacon. EFO MODE OF OPERATI ON

3.1.1 EFO Operation. Under normal operations, all barriers' npde sel ector
swi tches on the Master Control Panel will be in the EFO position with the
key renmoved and with that key being accessible only by the | ead ACP/ ECF
guard. Wth the barrier's node selector switch in the EFO position, EFOis
enabl ed for that direction of travel, but the Open and C ose switches for
that barrier on the Master Control Panel and the Qpen and C ose sw tches on
that barrier's Local Control Panel are disabled.

3.1.2 In the EFO node of operation with the barrier open, the Traffic Signa
is Dark. Upon activation of an EFO comand from any arned EFO, del ay
barrier emergency closure by 2 seconds. Activate the wi g-wag (warning
beacons) as soon as EFO is pushed. During the 2 seconds, the hybrid beacons
signals change fromdark (off) to Solid Yellow for 2 seconds and then to
Alternating flashing Red (alternate on/off in a wig-wag fashion). Activate
t he in-pavenent lights (flashing) when the traffic signal turns red and stay
red as long as the traffic signal light is red. After 2 seconds from EFO
activation, energize the barrier's energency close circuit to close the
barrier(s) in energency fast node (2 seconds or |ess) provided that the VPDs
i Mmediately in front of and behind the barrier are clear (entry and exit
loops). |If either or both VPDs detect a vehicle, then the barrier does not
cl ose; however, the the energency close signal is latched only for those
barriers that were in EFO node at the tine of activation. Once both VPDs are
clear, the barriers (those in EFO node) deploy (unless EFO Reset had been
activated). The warning horn sounds for 10 seconds with the setting
adjustable in the program 1In addition to any indicating lights required
for EFO activation, the systemis to be programred to show steady on red
indicating light at all EFCs to indicate an EFO activation; however, the EFO
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that was activated is to have a flashing indicating |ight.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Default is that EFO Reset turns off the

W g-wags. This is a good visual to know that EFO
Reset took place. |f desired, they can stay on
after EFO Reset.

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

3.2 Hybrid Beacon. EFO RESET. After an EFO activation, all EFO activated
barriers cannot be operated until an EFO Reset is acconplished. The guards
will close all inbound and outbound |anes. Guards will obtain the EFO Reset
key and then activate the EFO Reset switch on the Master Control Panel to
reset EFO [This turns off the warning beacons (w g-wags) and renoves the

| atch command for the EFO circuit.][This renmoves the latch command for the
EFO circuit.] The person in charge can then place the Master Control Pane
node switches into Test (or go through the sequence to use the Local panel)
and use the Open buttons to | ower each barrier. Once all the barriers are
Open for a given direction of travel and the correspondi ng node switches are
back in EFO node, then the traffic signal for that direction of travel turns
Dark and the in-pavenent |ights deactivate. This needs to be done for both
directions of travel in order to have Dark traffic signals in all directions.

3.3 Hybrid Beacon. TEST MODE OF OPERATI ON

3.3.1 Test Operation. An individual barrier can be test operated by
installing the proper |ane closure markings and barricades ahead of the
active barrier and then placing the node selector switch for that direction
of travel into the Test position. Wth the node selector switch in the Test
position, the barrier's Qpen and C ose switches on the Master Control Pane
for that direction of travel are enabled, but the Open and C ose swi tches on

the Local Control Panel for that direction of travel are disabled. In
addition all active EFO switches are disabled fromoperating any barrier for
that direction of travel. Were a single barrier spans both inbound and

out bound | anes, the test operation switch deactivates all EFO capability.

3.3.2 Wen a node switch is placed in Test node, the traffic signals for
that direction of travel cycle to Alternating Flashing RED (the hybrid
beacons signals change fromdark (off) to Steady Yellow for 2 seconds and
then to Alternate flashing Red (alternate on/off in a wi g-wag fashion). The
barriers for that direction of travel are allowed to operate w thout any
time delay ONCE the signal is alternating flashing Red. The traffic signals
for that direction of travel stay Red until all the conditions are nmet for
RETURN TO EFO MODE. The in-pavenent |lights for that barrier activate when
the traffic signal is red and stay red as long as the traffic signals are
red. Note the warning beacons do not operate under Test or Local node, but
can be allowed to operate if requested and approved. WARNI NG

Installation is responsible for proper |ane closure procedures (closing off
the | ane, bagging the traffic signal over the barrier if a long term
operation, having guards present, etc) during a Test or Local nbde
operation.

3.4 HYBRI D BEACON - LOCAL MODE OF OPERATI ON

3.4.1 Local Qperation. Local npbde is used when nai ntenance personnel need
to perform nmai ntenance on the barrier

3.4.1.1 Maintenance personnel would obtain the node selector switch key from
the | ead ACP/ ECF guard and place the key into the Master Control Pane
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3-position node selector switch for the appropriate direction of travel.

3.4.1.2 The person then turns the selector switch to the Local position to
enabl e Local nmode and then renoves the key.

3.4.1.3 Wth the node selector switch on the Master Control Panel in the
Local position, Open and C ose switches on the Master Control Panel for the
barriers for that direction of travel are disabled and all EFO switches are
di sabl ed for that direction of travel. |If a single barrier spans nmultiple
directions of travel all EFO capability will be deactivated.

3.4.1.4 The nai ntenance person would then insert the key into the
appropriate Of-Local npde selector switch on the barrier's Local Control
Panel and turn the key to the "Local" position. This action activates the
Open and C ose switches at the Local Control Panel for the barriers in that
direction of travel

3.4.1.5 Mai ntenance personnel would al so have to bl ock and nark the | ane
ahead of the barrier in accordance with standard | ane cl osure
procedures/ standards and also | ock and tag out certain equi pnent at the
barrier per the barrier manufacturer's recommendati ons for the type of
mai nt enance to be perfornmed.

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

NOTE: Hybrid Beacon. First Paragraph applies to
final denial barriers that are configured to have
only one barrier per direction of travel. This can
be a single lane per direction of travel or nultiple
| anes with one barrier covering all the lanes for
that direction of travel.

Hybrid Beacon. Second paragraph applies to fina
denial barriers that are configured to have nultiple

barriers for a direction of travel.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

[3.4.2 Hybrid Beacon. LOCAL MODE OF OPERATION (one barrier per direction
of travel). Wen a node switch is placed in Local node, the traffic signals
for that direction of travel cycle to Alternating Flashing RED (the hybrid
beacons signals change fromdark (off) to Steady Yellow for 2 seconds and
then to Alternate flashing Red (alternate on/off in a wi g-wag fashion). The
barriers for that direction of travel are allowed to operate wi thout any
tinme delay ONCE the signal is alternating flashing Red and there is ful

Local control. The traffic signals for that direction of travel stay Red
until all the conditions are nmet for RETURN TO EFO MODE. The i n-pavenent
lights for that barrier activate when the traffic signal is red and stay red
as long as the traffic signals are red. Note the warning beacons do not
operate under Local, but can be allowed to operate if requested and
approved. WARNING Installation is responsible for proper |ane closure
procedures (closing off the |ane, bagging the traffic signal over the
barrier if a long termoperation, having guards present, etc) during a Test
or Local npde operation

1[3.4.2 Hybrid Beacon. LOCAL MODE OF OPERATION (nore than one barrier per
direction of travel). Wen a node switch is placed in Local node, the
traffic signals DO NOT CHANGE STATE for that direction of travel The

i n-pavenent lights for that barrier do not activate. The w g-wag beacons do
not operate. WARNING Installation is responsible for proper |ane closure
procedures (closing off the |ane, bagging the traffic signal over the
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barrier if a long termoperation, having guards present, etc) during Loca
node operati on.

13.5 If the Master Control panel is in EFO node and the Local Panel is in
Local node, that is a conflict. [Hybrid beacon is dark and EFO DOES NOT
function.][Traffic signal is green and EFO DOES NOT function.]Local pane
does not have any control. The node indicating lights for Local and EFO are
to alternate flashing and an audible alarmis to sound.

3.6 If the Master Control panel is in Test node and the Local Panel is in
Local node, that is a conflict. [Hybrid beacon signal is Red after cycling
and all correspondi ng Test node functions are INACTIVE. ][ Traffic signal is
Red after cycling and all corresponding Test node functions are | NACTI VE. ]
Local panel does not have any control. The node indicating |ights for Test
and Local are to alternate flashing and an audible alarmis to sound.
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NOTE: This is an optional switch function for

| ocations that have only one | ane per direction of
travel or have one barrier across all the lanes. |If
there are multiple | anes per direction of travel
with each |l ane having its own AVB and no | ane
separation, then provide this switch. Keep or delete
as required by the project.
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3.7 Qut-of-Service switch. This function is provided for tines when a
barrier is danaged in a | ane and needs to be taken out of service for an
extended period of time. The out of service switch is to be |located at the
AVB |l ocation and is allowed to operate in EFO, Test and Local nodes. Thi s
allows an AVB to be locked out in a lane, but the other |ane can operate
under EFO. The switch |locks out all functions for the AVB when activated.
The up and down lights for that AVB will alternate going on and off.

WARNING Installation is responsible for proper |ane closure procedures
(closing off the lane, bagging the traffic signal over the barrier, having
guards present, etc). The Qut-OF-Service switch has two positions: Yes

and No [contractor is allowed to use Enable and Disable, but it nust be
clear].

3.7.1 No Position. All controls operate normally.

3.7.2 Yes Position. The C ose/ Open position indicating lights for those
barriers will alternate fromone to the other approximtely every 1 sec.
This will happen at the Master Control Panel, Local Control Panel (if on)
and at any other panel that has barrier position indicator |ights.

3.7.2.1 If Local Panel is in Local Mde, then traffic signal is red and
i n-pavenent lights are on. Al controls to operate the particular
barrier(s) are | ocked out.

3.7.2.2 If systemis in Test Mde, then traffic signal is red and
i n-pavenent lights are on. Al controls to operate the particul ar
barrier(s) are | ocked out.

3.7.2.2 If systemis in EFO Mode, then traffic signal is dark. Al controls
to operate the particular barrier(s) are | ocked out.

3.8 Hybrid Beacon. RETURN TO EFO MODE. Wen the node switch is placed in
the EFO nmode and all the barriers for that direction of travel are OQpen (not
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depl oyed), then the barrier's Traffic Signal change fromRed to Dark. |If a
node switch is placed in the EFO node and any of the barriers for that
direction of travel are Closed, then the barrier's Traffic Signal stays Red
and an alarmis generated on the ACP/ECF TROUBLE wi ndow on the Gat ehouse
Control Panel. The in-pavenment lights turn off when the traffic signa
changes to Dark.

3.9 Vehicle Presence Detector consisting of safety |oops on either side of a
crash rated active vehicle barrier may require additional progranm ng and
hardware. |f the |oops are nore than 3 netersl0 feet apart, then add 0.5-1
sec additional tinme delay on the "back" |oop. The alternative is to provide
a latching logic between |oops. In the latching |ogic, the naster pane

needs a rel ease pushbutton for each barrier

3.10 AUDI BLE ALARMS. Provide an audible alarmat the Master Control Panel
Overwatch Control Panel, [Pedestrian control panel, ]main Guard Booth
Control Panel and Search Area Control panel (s). The volume nust be

adj ustabl e either through a rheostat or other neans. Provide a button that
silences the audi ble alarm at each panel. This silence button does not

af fect the correspondi ng visual indicator. Silence button does not prevent
an audi ble alarmif a new condition devel ops.

3.10.1 Wien an EFO is pushed an alarmw || go off.

3.10.2 Overspeed and Wong-way will each cause an alarmto go off for 3
seconds and then clear itself.

3.10. 3 Duress activation

3.10.4 AVB Trouble condition. Al arm happens where there is nonitored
probl em detected that relates to the AVB. Red visual indicator for each
el ectric power unit.

3.10.5 VPD Trouble condition. Al arm happens when there is sonethi ng wong
with the | oop controller or the I oops nonitored by that controller. Red
vi sual indicator for each |oop controller

3.10.6 VPD Activation for over the set anpbunt of tine period (typically 15
seconds) Light goes on inmmediately for VPD activation, but audi ble alarm
activates after 15 seconds.

3.10.7 Qut of Service activation. Wien a barrier is initially placed in
out - of -service, sound an audible alarmfor 3 seconds. Open and C ose
indicator lights are to alternate on/off.

3.10.8 Master Panel in EFO nmode and Local Panel is in Local Mbde. EFO nbde
and Local node indicator lights alternate being on

3.10.9 Master Panel in Test nbde and Local Panel is in Local Mde. Test
node and Local node indicator lights alternate being on

3.10.10 Return to EFO node with an AVB or AVBs in the incorrect position
(not fully open). EFO node indicator |ight and open/down AVB position
light(s) flash.

3.10. 11 Communication Loss alarm |f a programable | ogic controller |oses

conmuni cati on with another progranmable logic controller there will be an
audi bl e alarm Red visual indicator

SECTION 34 75 13.13 Page 108



3.10.12 Tamper switches - Control Panels. Tanper switches | ocated inside
each control panel cause an al arm when the cover is opened. Red visua
i ndi cator.

3.10. 13 Tanper switches - Cabinets. Tanper switches | ocated inside each
cabi net cause an al arm when the cover is opened. Red visual indicator

3.11 LED Bl ank-Qut Sign. The signis to conformto MJTCD or |ocal Host
Nati on requirenents.

3.12 AUDI BLE ALARMS. Provide an audible alarmat the Local Control Panel
The vol ume nust be adjustable either through a rheostat or other neans.
Provide a button that silences the audi ble alarmat each panel. This
silence button does not affect the corresponding visual indicator. Silence
button does not prevent an audible alarmif a new condition devel ops. The
al arm does not operate if the panel is not in Local npde.

3.12.1. AVB Trouble condition

3.13 AUXI LI ARY CONTACTS
Provide auxiliary contacts (dry) to be used by the Intrusion Detection
System and the CCTV system as specified herein and indicated on the draw ngs.

3. 14 WARNI NG BEACONS (wi g-wags) . War ni ng beacons are on anytinme the
barrier position receives a command to start the cl ose process. The warning
beacons do not go off until the traffic signal is Geen

]
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[ Appendi x A2 - HYBRI D BEACON Crash Rated Active Vehicle Barrier Safety
Scherme - 9 Seconds
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NOTE: Delete if not used in project.
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Hybrid Beacon Safety Schene Features. Provide the follow ng features for
the Hybrid Beacon active vehicle barrier Safety Schene:
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NOTE: Paragraph 1 can be deleted in its entirety,
if the layouts of equipnent is shown on the

dr awi ngs.
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[1. CGeneral Layout Information
1.1 Active Vehicle Barriers in all inbound and out bound | anes.

1.2 Hybrid Beacon. A three light hybrid beacon signal head over each

i nbound and out bound active barrier. Speci al |ocation may require only
posts i.e. no nmasts. Post nounted requires two posts with each having a
traffic signal. Provide three head traffic signals with two Red signals

adj acent horizontally and a Yell ow centered below the two red beacons.
Install the hybrid beacon signal at the centerline of the AVB. The beacons
are to be Light Emitting D ode (LED) type. Mast armwll have a 'Barrier

Si gnal ' sign.

1.3 A 610 mm2 foot wide stop line placed 26.2NM86 feet in front of the the
active vehicle barrier and the traffic signal is 12.8 neters42 feet fromthe
near edge of the stop line. Provide a 'Stop Here On Red' sign

1.4 Double solid white |ines between inbound | anes approaching the barriers
to prohibit |ane changes in front of the barriers.

1.5 Di agonal pavenent striping. Provide white crosshatching pavenent
mar ki ng that covers the front and back VPDs.

1.6 Vehicle Presence Detectors (VPDs) |ocated i mediately before and

i medi ately after each barrier. VPDs can be induction | oops, video notion
sensors, or other suitable technol ogi es capabl e of sensing vehicle

presence. |nduction |oops nust be diagonal quadrapole |oop. A loop

crossing nultiple lanes is not allowed. The VPD before the AVB starts 610 nm
2 feet fromthe AVB and is 23.16N76 ft long and . The VPD after the AVB
starts 610 nm2 feet fromthe AVB and is 1830 nmm6 ft by 1830 mm6 ft | ong.

1.7 Warning Sign and Warning Beacons (w g-wags) (2 Beacons with alternating
flashing yellow lights) located 44.2 netersl45 feet in front of the
barriers. Beacon lanps will be LED.
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NOTE: Army. First option choose for Arny
projects. Al others, choose the second option
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1.8 One Master Control Panel, [one Guard Booth Control panel plus one Guard
Boot h EFO button each Guard Boot h] [ one Guard Booth EFO panel], one Overwatch
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Position Control Panel, one Search Area Control panel per separate search
area, [Pedestrian panel, ]Jand a Local Control Panel or panels at each
barrier along with all control switches and indicating |ights as shown on
the Drawi ngs. Locate the Master Control Panel in the Conmand and Contro

| ocation for use by the ACP/ECF guards. Locate each Local Control Panel at
or near its respective barrier power unit.

1.9 Red flashing in-paverment lights. Wen required are to be | ocated
bet ween the stop line and approach VPD

1.10 Horn located at the crash-rated active vehicle barriers. Provide the
horn with a neans to adjust the vol une.

1.11 Provide passive vehicle barrier between | anes as indicated.

1.12 LED bl ankout sign that indicates 'Do Not Enter' installed at the
barrier. Two per direction of travel by placing one on each side of the
r oadway.

]
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NOTE: choose the correct option.
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2 BARRI ER OPERATI NG CONTROL PANELS

[ Operating panel layouts are found in Arnmy Standard Design draw ng
package. ][ Operati ng panel layouts are found in the contract draw ngs.]

3 TRAFFI C SI GNAL AND BARRI ER CONTROLS.
3.1. Hybrid Beacon. EFO MODE OF OPERATI ON

3.1.1 EFO Operation. Under normal operations, all barriers' npde sel ector
swi tches on the Master Control Panel will be in the EFO position with the
key renmoved and with that key being accessible only by the | ead ACP/ ECF
guard. Wth the barrier's node selector switch in the EFO position, EFOis
enabl ed for that direction of travel, but the Open and C ose switches for
that barrier on the Master Control Panel and the Qpen and C ose sw tches on
that barrier's Local Control Panel are disabled.

3.1.2 In the EFO node of operation with the barrier open, the Traffic Signa
is Dark. Upon activation of an EFO comand from any arned EFO, del ay
barrier emergency closure by 4 seconds. Activate the wi g-wag (warning
beacons) as soon as EFO is pushed. During the 4 seconds, the hybrid beacons
signals change fromdark (off) to Solid Yellow for 3 seconds and then to
Alternating flashing Red (alternate on/off in a wig-wag fashion). Activate
the in-pavenent |lights (steady on) when the traffic signal turns red and
stay red as long as the traffic signal light is red. After 4 seconds from
EFO activation, energize the barrier's energency close circuit to close the
barrier(s) in energency fast node (2 seconds or |ess) provided that the VPDs
i Mmediately in front of and behind the barrier are clear (entry and exit
loops). |If either or both VPDs detect a vehicle, then the barrier does not
cl ose; however, the the energency close signal is latched only for those
barriers that were in EFO node at the tine of activation. Once both VPDs are
clear, the barriers (those in EFO node) deploy (unless EFO Reset had been
activated). The warning horn sounds for 10 seconds with the setting
adjustable in the program 1In addition to any indicating lights required
for EFO activation, the systemis to be programred to show steady on red
indicating light at all EFCs to indicate an EFO activation; however, the EFO
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that was activated is to have a flashing indicating |ight.
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NOTE: Default is that EFO Reset turns off the

W g-wags. This is a good visual to know that EFO
Reset took place. |f desired, they can stay on
after EFO Reset.
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3.2 Hybrid Beacon. EFO RESET. After an EFO activation, all EFO activated
barriers cannot be operated until an EFO Reset is acconplished. The guards
will close all inbound and outbound |anes. Guards will obtain the EFO Reset
key and then activate the EFO Reset switch on the Master Control Panel to
reset EFO [This turns off the warning beacons (w g-wags) and renoves the

| atch command for the EFO circuit.][This renmoves the latch command for the
EFO circuit.] The person in charge can then place the Master Control Pane
node switches into Test (or go through the sequence to use the Local panel)
and use the Open buttons to | ower each barrier. Once all the barriers are
Open for a given direction of travel and the correspondi ng node switches are
back in EFO node, then the traffic signal for that direction of travel turns
Dark and the in-pavenent |ights deactivate. This needs to be done for both
directions of travel in order to have Dark traffic signals in all directions.

3.3 Hybrid Beacon. TEST MODE OF OPERATI ON

3.3.1 Test Operation. An individual barrier can be test operated by
installing the proper |ane closure markings and barricades ahead of the
active barrier and then placing the node selector switch for that direction
of travel into the Test position. Wth the node selector switch in the Test
position, the barrier's Qpen and C ose switches on the Master Control Pane
for that direction of travel are enabled, but the Open and C ose swi tches on

the Local Control Panel for that direction of travel are disabled. In
addition all active EFO switches are disabled fromoperating any barrier for
that direction of travel. Were a single barrier spans both inbound and

out bound | anes, the test operation switch deactivates all EFO capability.

3.3.2 Wen a node switch is placed in Test node, the traffic signals for
that direction of travel cycle to Alternating Flashing RED (the hybrid
beacons signals change fromdark (off) to Steady Yellow for 2 seconds and
then to Alternate flashing Red (alternate on/off in a w g-wag fashion)).

The barriers for that direction of travel are allowed to operate wi thout any
time delay ONCE the signal is alternating flashing Red. The traffic signals
for that direction of travel stay Red until all the conditions are nmet for
RETURN TO EFO MODE. The in-pavenent |lights for that barrier activate when
the traffic signal is red and stay red as long as the traffic signals are
red. Note the warning beacons do not operate under Test or Local node, but
can be allowed to operate if requested and approved. WARNI NG

Installation is responsible for proper |ane closure procedures (closing off
the | ane, bagging the traffic signal over the barrier if a long term
operation, having guards present, etc) during a Test or Local nbde
operation.

3.4 HYBRI D BEACON - LOCAL MODE OF OPERATI ON

3.4.1 Local Qperation. Local npbde is used when nai ntenance personnel need
to perform nmai ntenance on the barrier

3.4.1.1 Maintenance personnel would obtain the node selector switch key from
the | ead ACP/ ECF guard and place the key into the Master Control Pane
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3-position node selector switch for the appropriate direction of travel.

3.4.1.2 The person then turns the selector switch to the Local position to
enabl e Local nmode and then renoves the key.

3.4.1.3 Wth the node selector switch on the Master Control Panel in the
Local position, Open and C ose switches on the Master Control Panel for the
barriers for that direction of travel are disabled and all EFO switches are
di sabl ed for that direction of travel. |If a single barrier spans nmultiple
directions of travel all EFO capability will be deactivated.

3.4.1.4 The nai ntenance person would then insert the key into the
appropriate Of-Local npde selector switch on the barrier's Local Control
Panel and turn the key to the "Local" position. This action activates the
Open and C ose switches at the Local Control Panel for the barriers in that
direction of travel

3.4.1.5 Mai ntenance personnel would al so have to bl ock and nark the | ane
ahead of the barrier in accordance with standard | ane cl osure
procedures/ standards and also | ock and tag out certain equi pnent at the
barrier per the barrier manufacturer's recommendati ons for the type of
mai nt enance to be perfornmed.
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NOTE: Hybrid Beacon. First Paragraph applies to
final denial barriers that are configured to have
only one barrier per direction of travel. This can
be a single lane per direction of travel or nultiple
| anes with one barrier covering all the lanes for
that direction of travel.

Hybrid Beacon. Second paragraph applies to fina
denial barriers that are configured to have nultiple

barriers for a direction of travel.
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[3.4.2 Hybrid Beacon. LOCAL MODE OF OPERATION (one barrier per direction
of travel). Wen a node switch is placed in Local node, the traffic signals
for that direction of travel cycle to Alternating Flashing RED (the hybrid
beacons signals change fromdark (off) to Steady Yellow for 2 seconds and
then to Alternate flashing Red (alternate on/off in a wi g-wag fashion). The
barriers for that direction of travel are allowed to operate wi thout any
tinme delay ONCE the signal is alternating flashing Red and there is ful

Local control. The traffic signals for that direction of travel stay Red
until all the conditions are nmet for RETURN TO EFO MODE. The i n-pavenent
lights for that barrier activate when the traffic signal is red and stay red
as long as the traffic signals are red. Note the warning beacons do not
operate under Local, but can be allowed to operate if requested and
approved. WARNING Installation is responsible for proper |ane closure
procedures (closing off the |ane, bagging the traffic signal over the
barrier if a long termoperation, having guards present, etc) during a Test
or Local npde operation

1[3.4.2 Hybrid Beacon. LOCAL MODE OF OPERATION (nore than one barrier per
direction of travel). Wen a node switch is placed in Local node, the
traffic signals DO NOT CHANGE STATE for that direction of travel The

i n-pavenent lights for that barrier do not activate. The w g-wag beacons do
not operate. WARNING Installation is responsible for proper |ane closure
procedures (closing off the |ane, bagging the traffic signal over the
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barrier if a long termoperation, having guards present, etc) during Loca
node operati on.

13.5 If the Master Control panel is in EFO node and the Local Panel is in
Local node, that is a conflict. [Hybrid beacon is dark and EFO DOES NOT
function.][Traffic signal is green and EFO DOES NOT function.]Local pane
does not have any control. The node indicating lights for Local and EFO are
to alternate flashing and an audible alarmis to sound.

3.6 If the Master Control panel is in Test node and the Local Panel is in
Local node, that is a conflict. [Hybrid beacon signal is Red after cycling
and all correspondi ng Test node functions are INACTIVE. ][ Traffic signal is
Red after cycling and all corresponding Test node functions are | NACTI VE. ]
Local panel does not have any control. The node indicating |ights for Test
and Local are to alternate flashing and an audible alarmis to sound.
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NOTE: This is an optional switch function for

| ocations that have only one | ane per direction of
travel or have one barrier across all the lanes. |If
there are multiple | anes per direction of travel
with each |l ane having its own AVB and no | ane
separation, then provide this switch. Keep or delete
as required by the project.
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3.7 Qut-of-Service switch. This function is provided for tines when a
barrier is danaged in a | ane and needs to be taken out of service for an
extended period of time. The out of service switch is to be |located at the
AVB |l ocation and is allowed to operate in EFO, Test and Local nodes. Thi s
allows an AVB to be locked out in a lane, but the other |ane can operate
under EFO. The switch |locks out all functions for the AVB when activated.
The up and down lights for that AVB will alternate going on and off.

WARNING Installation is responsible for proper |ane closure procedures
(closing off the lane, bagging the traffic signal over the barrier, having
guards present, etc). The Qut-OF-Service switch has two positions: Yes

and No [contractor is allowed to use Enable and Disable, but it nust be
clear].

3.7.1 No Position. All controls operate normally.

3.7.2 Yes Position. The C ose/ Open position indicating lights for those
barriers will alternate fromone to the other approximtely every 1 sec.
This will happen at the Master Control Panel, Local Control Panel (if on)
and at any other panel that has barrier position indicator |ights.

3.7.2.1 If Local Panel is in Local Mde, then traffic signal is red and
i n-pavenent lights are on. Al controls to operate the particular
barrier(s) are | ocked out.

3.7.2.2 If systemis in Test Mde, then traffic signal is red and
i n-pavenent lights are on. Al controls to operate the particul ar
barrier(s) are | ocked out.

3.7.2.2 If systemis in EFO Mode, then traffic signal is dark. Al controls
to operate the particular barrier(s) are | ocked out.

3.8 Hybrid Beacon. RETURN TO EFO MODE. Wen the node switch is placed in
the EFO nmode and all the barriers for that direction of travel are OQpen (not
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depl oyed), then the barrier's Traffic Signal change fromRed to Dark. |If a
node switch is placed in the EFO node and any of the barriers for that
direction of travel are Closed, then the barrier's Traffic Signal stays Red
and an alarmis generated on the ACP/ECF TROUBLE wi ndow on the Gat ehouse
Control Panel. The in-pavenment lights turn off when the traffic signa
changes to Dark.

3.9 Vehicle Presence Detector consisting of safety |oops on either side of a
crash rated active vehicle barrier may require additional progranm ng and
hardware. |f the |oops are nore than 3 netersl0 feet (apart, then add 0.5-1
sec additional tinme delay on the "back" |oop. The alternative is to provide
a latching logic between |oops. In the latching |ogic, the naster pane

needs a rel ease pushbutton for each barrier

3.10 AUDI BLE ALARMS. Provide an audible alarmat the Master Control Panel
Overwatch Control Panel, [Pedestrian control panel, ]main Guard Booth
Control Panel and Search Area Control panel (s). The volume nust be

adj ustabl e either through a rheostat or other neans. Provide a button that
silences the audi ble alarm at each panel. This silence button does not

af fect the correspondi ng visual indicator. Silence button does not prevent
an audi ble alarmif a new condition devel ops.

3.10.1 Wien an EFO is pushed an alarmw || go off.

3.10.2 Overspeed and Wong-way will each cause an alarmto go off for 3
seconds and then clear itself.

3.10. 3 Duress activation

3.10.4 AVB Trouble condition. Al arm happens where there is nonitored
probl em detected that relates to the AVB. Red visual indicator for each
el ectric power unit.

3.10.5 VPD Trouble condition. Al arm happens when there is sonethi ng wong
with the | oop controller or the I oops nonitored by that controller. Red
vi sual indicator for each |oop controller

3.10.6 VPD Activation for over the set anpbunt of tine period (typically 15
seconds) Light goes on inmmediately for VPD activation, but audi ble alarm
activates after 15 seconds.

3.10.7 Qut of Service activation. Wien a barrier is initially placed in
out - of -service, sound an audible alarmfor 3 seconds. Open and C ose
indicator lights are to alternate on/off.

3.10.8 Master Panel in EFO nmode and Local Panel is in Local Mbde. EFO nbde
and Local node indicator lights alternate being on

3.10.9 Master Panel in Test nbde and Local Panel is in Local Mde. Test
node and Local node indicator lights alternate being on

3.10.10 Return to EFO node with an AVB or AVBs in the incorrect position
(not fully open). EFO node indicator |ight and open/down AVB position
light(s) flash.

3.10. 11 Communication Loss alarm |f a programable | ogic controller |oses

conmuni cati on with another progranmable logic controller there will be an
audi bl e alarm Red visual indicator
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3.10.12 Tamper switches - Control Panels. Tanper switches | ocated inside
each control panel cause an al arm when the cover is opened. Red visua
i ndi cator.

3.10. 13 Tanper switches - Cabinets. Tanper switches | ocated inside each
cabi net cause an al arm when the cover is opened. Red visual indicator

3.11 LED Bl ank-Qut Sign. The signis to conformto MJTCD or |ocal Host
Nati on requirenents.

3.12 AUDI BLE ALARMS. Provide an audible alarmat the Local Control Panel
The vol ume nust be adjustable either through a rheostat or other neans.
Provide a button that silences the audi ble alarmat each panel. This
silence button does not affect the corresponding visual indicator. Silence
button does not prevent an audible alarmif a new condition devel ops. The
al arm does not operate if the panel is not in Local npde.

3.12.1. AVB Trouble condition

3.13 AUXI LI ARY CONTACTS
Provide auxiliary contacts (dry) to be used by the Intrusion Detection
System and the CCTV system as specified herein and indicated on the draw ngs.

3. 14 WARNI NG BEACONS (wi g-wags) . War ni ng beacons are on anytinme the
barrier position receives a command to start the cl ose process. The warning
beacons do not go off until the traffic signal is Geen

]
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Appendi x A3 - High Efficiency Presence Detection (HEPD) Active Vehicle
Barrier Safety Scheme

HI GH EFFI Cl ENCY PRESENCE DETECTI ON (HEPD) SAFETY SCHEME FEATURES. Provide
the following features for the HEPD Safety Schene:
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NOTE: Paragraph 1 can be deleted in its entirety,
if the layouts of equipnent is shown on the
dr awi ngs.
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[1 General equipmnent |ayout information

1.1 One Active Vehicle Barrier at the end of the Response Zone in each
i nbound and each outbound | ane.

1.2 Vehicle presence detectors can be induction | oops, video notion

sensors, or other suitable technol ogi es capabl e of sensing vehicle

presence. |Induction | oops nmust be diagonal quadrapole |oop and sized per
lane i.e. a loop crossing nultiple lanes is not allowed. Provide an entry
vehi cl e presence detector (VPD) that starts 1830 mm6 ft ahead of the stop
Iine and goes across the stop line that is 1830 nm6 ft wide by 3 netersl1l0 ft
long. Provide threat side VPD that is between the stop line and AVB and
starts 610 m2 ft fromthe AVB that is 10.36 neters34 ft |long and 1830 nmm6 ft
wide. There is a third VPD (secure VPD) is after the AVB and it is 1830 mm
6 ft by 1830 mm6 ft and starts 610 mm2 ft the AVB. The secure loop is 610 nm
2 ft fromthe AVB. Al VPDs, if loops, are to be quadrapol e.

1.3 A 610 mm2 foot wide stop line placed 13.72 neters45 feet in front of
the the active vehicle barrier. Provide a 'Stop Here On Red' sign

1.4 Traffic Signals and associ ated si gnhage.

1.4.1 Locations with a single inbound | ane and a single outbound |ane are to
be configured as follows. Provide a post on the driver side and passenger
side of the lane. As a minimumthe post is to have a three-head Traffic
Signal and a LED bl ank-out sign and a sign that indicates which |ane the
signal is belongs. Provide a traffic signal that is Red-Yellow Geen top to
bottom The Traffic Signal is to be |ocated at the centerline of the crash
rated active vehicle barrier. Bottomof the signal nust be 2.49 M8 ft above
finished surface. The LED bl ank-out sign that states "DO NOT ENTER' and is
to be nounted below the traffic signal

1.5 Warning Sign and Warni ng Beacons (w g-wags) (2 Beacons with alternating
flashing yellow lights) located typically between 39.6 netersl130 ft and 45.7
netersl150 ft in front of the AVB. Beacon |lanps will be LED.
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NOTE: Arny. First option choose for Arny
projects. Al others, choose the second option
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1.6 One Master Control Panel, [one Guard Booth Control panel plus one Guard
Boot h EFO button each Guard Boot h] [ one Guard Booth EFO panel], one Overwatch
Position Control Panel, one Search Area Control panel per separate search
area, [Pedestrian panel, ]Jand a Local Control Panel or panels at each
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barrier along with all control switches and indicating |ights as shown on
the Drawi ngs. Locate the Master Control Panel in the Conmand and Contr ol

| ocation for use by the ACP/ECF guards. Locate each Local Control Panel at
or near its respective barrier power unit.

1.7 Red flashing in-pavenent lights. Were required are to be |ocated
bet ween the stop line VPD and the approach VPD.

1.8 Horn |located at the crash-rated active vehicle barriers. Provide the
horn with a neans to adjust the vol une.

1.9 Di agonal pavenent striping. Provide white crosshatching pavenent
mar ki ng that covers the front and back VPDs. Do not stripe the stop line
VPD.

1.10 LED bl ankout sign that indicates 'Do Not Enter' installed at the
barrier. Two per direction of travel by placing one on each side of the
roadway on the traffic signal post.

1.11 Passive barriers on raised islands between each | ane. Passi ve
barriers and islands extend at | east the same distance as the stop |line VPD
on the secure side of the AVB. Passive barriers nust be placed to ensure
that a vehicle cannot do a reverse slip. A reverse slip is where a vehicle
passes over the barrier after a vehicle passes (slips in behind going
opposite direction). See Draw ngs.

1.12 Passive barrier on a raised nedian island between the inner nost

i nbound and out bound | anes. The nedian is to extend at |least 25 ft ahead of
the stop line. Passive barriers as a mninmumstart at 3.66 nmetersl2 ft from
the the stop line and extend to 3.66 netersl2 ft past the active vehicle
barrier. I sl and has a passive barrier that is 1830 nm6 ft fromthe | eadi ng
edge and 4 ft fromthe ot her edge.

1.11 Actuated Traffic Arm 609 nm2 feet beyond the back edge of the Stop Line

1.12 Actuated Traffic Armfor each inbound lane in the I D Check Area. ATAs
are installed near the Guard Booths as shown on the Drawi ngs. An ATA
Control Panel with Open and Cl ose control switches for the ATA are provided
and nounted on the back wall of the Guard Booth bel ow t he back wi ndow. If
the installation plans on getting Automatic Installation Entry, then just
provide infrastructure for the future installation of the ATAs.
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NOTE: Choose the appropriate option
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2 BARRI ER OPERATI NG CONTRCL PANELS

[ Operating panel layouts are found in Arnmy Standard Design draw ng
package. ][ Operating panel layouts are found in the contract draw ngs.]

3 TRAFFI C SI GNAL AND BARRI ER CONTRCLS.

3.1 EFO MODE ACTIVATION. The followi ng descriptions assunme that the safety
VPDs (those | ocated adjacent to the AVB) are clear. A vehicle on the stop
line VPD does not inpact AVB novenent under EFO. |If the VPDs are not clear
then the AVB depl oynent is delayed until all safety VPDs are clear. EFO
Qperation. Under normal operations, all |ane node sel ector switches on the
Master Control Panel will be in the EFO position with the key renmoved and
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accessible only by the | ead ACP/ECF guard. Wth the barrier's node sel ector
switch in the EFO position, EFO is enabled for that |ane, but the Open and
Close switches for that |ane on the Master Control Panel and the Qpen and

Cl ose switches on that barrier's Local Control Panel is disabled. The normal
position for the AVBis in the up position. In addition to any indicating
lights required for EFO activation, the systemis to be progranmed to show
steady on red indicating light at all EFGCs to indicate an EFO activati on;
however, the EFO that was activated is to have a flashing indicating |ight.

3.1.1 EFO Mode of Operation with Active Vehicle Barrier (AVB) Up (C osed).

3.1.1.1 Initial State

a. AVB is UP (d osed)

b. VPDs do not have to be clear since the AYB is already in the closed
posi tion.

c. Traffic Armis Down (C osed).

d. Traffic Signals for that |ane are Red.

e. Warning beacons (w g-wags) and LED ' Do Not Enter' Bl ank-out signs area
of f.

3.1.1.2 EFO i s Pushed.
a. Warning beacons (w g-wags) and LED Bl ank-out signs activate
i medi at el y.
b. Horn activates for 10 seconds.
c. AVB remains in the deployed position until EFO Reset is acconplished.

3.1.2 EFO Modde of Operation with Active Vehicle Barrier (AVB) Down (Open).
3.1.2.1 Initial State

a. AVB is Down (QOpen).

b. Traffic Armis Down (d osed).

c. Traffic Signals for that |ane are Red.

d. Warning beacons (w g-wags) and LED Bl ank-out signs area off.

3.1.2.2 EFO i s Pushed.

a. Warning beacons (w g-wags) and LED Bl ank-out signs activate inmediately.
b. Lane horn(s) is activated for 10 seconds.

c. AVB is deployed. AVB is fully Up (Cosed) within 2 seconds (t=2). EFO

is not to be interrupted by any position limt switch for the Actuated
Traffic Arm
d. AVB remains in the deployed position until EFO reset is acconplished.

3.1.3 EFO Mdde of Operation while Active Vehicle Barrier (AVB) is Down
(Open) Wile Processing Traffic.

3.1.3.1 Initial State

a. AVB is Down (Open).

b. Traffic Armis Up (Open).

c. Traffic Signals for that lane are green i.e. in Nornmal Operation.

d. Warning beacons (w g-wags) and LED Bl ank-out signs area off.

3.1.3.2 EFO i s Pushed.

a. Warning beacons (w g-wags) and LED Bl ank-out signs activate inmediately.
b. Lane horn(s) is activated for 10 seconds.

c. Traffic Signal if Green will go to Yellow for 2 seconds (t=2).

d. Traffic Signal will go to Red (t=2).

e. Traffic Armbegins to go Down (C ose) as soon as VPD la and 1b are
clear. Traffic Armis fully Down (C osed) after 2 seconds. EFOis not to
be interrupted by any position [imt switch for the Actuated Traffic Arm
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f. Once Traffic Armis fully Down (Cl osed), then AVB is deployed. AVB is to
be fully Up (Closed) within 2 seconds.
g. AVB remains in the deployed position until EFO reset is acconplished.

3.2 Normal Operations - EFO Mde

3.2.1.1 Initial State

a. AVB is Up (d osed).

b. Traffic Armis Down (C osed).

c. Traffic Signals for that |ane are Red.

d. Warning beacons (w g-wags) and LED Bl ank-out signs area Of.

3.2.1.2 Vehicle Stops is detected by stop |ine VPD.
a. Once vehicle detected, AVB is to start Down (Open) after a 1 second
delay (t=1).

b. AvBis fully Down (Open) after 2 nore seconds (t=3).

c. Once AVB is Down (Qpen), Traffic Armis to start Up (Open).

b. Traffic Armis fully Up (Open) after 2 nore seconds (t=5).

c. Traffic signal changes to Green (t=5).

d. Atiner is started once stop line VPDis cleared. The timer is set

for 3 seconds.
(1). If stop line VPDis clear for the 3 seconds then the Traffic Signal
is to change to Yellow (t=8).

(a). Traffic Signal is Yellow for 3 seconds (t=11). Once signal
changes to Yellow, the systemis to conplete the followi ng steps prior to
processi ng other vehicles, even if a vehicle is detected by the stop line
VPD.

(b). Traffic Signal changes to Red.

(c) Traffic Arm begi ns Down (C ose).

(d) Traffic Armis fully Down (C osed) after 2 seconds (t=13).

(e) Once Traffic Armis fully Down (Cl osed), AVBis to start Up
(dose).

(f) AVBis to be fully Up (Cosed) within 2 seconds (t-15).

(2). If the stop line VPD detects a vehicle before 3 seconds el apse,
then the Traffic Signal is to stay Green and the Traffic Armstay Up
(Open). The three second tiner resets to each tine the loop is cleared.
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NOTE: Default is that EFO Reset turns off the

W g-wags. This is a good visual to know that EFO
Reset took place. |f desired, they can stay on
after EFO Reset.
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3.3 EFO RESET. After an EFO activation, all EFO activated barriers cannot
be operated until an EFO Reset is acconplished. The guards will close all

i nbound and out bound | anes. Guards will obtain the EFO Reset key and then
activate the EFO Reset switch on the Master Control Panel to reset EFO
[This turns off the warni ng beacons (w g-wags) and renoves the | atch comrand
for the EFO circuit.][This renoves the latch comand for the EFO circuit.]
The person in charge can then place the Master Control Panel npbde sw tches
into Test (or go through the sequence to use the Local panel) and use the
Open buttons to | ower each barrier. Once all the barriers are Open for a
given direction of travel and the correspondi ng node switches are back in
EFO node, then the traffic signal for that direction of travel turns green
and the in-pavenent |ights deactivate. This needs to be done for both
directions of travel.

3.4 TEST MODE OF OPERATI ON.
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3.4.1 Wen a barrier's node switch is placed in Test nbde the following is
to happen. An individual barrier and traffic armcan be test operated by
installing the proper |ane closure markings and barricades ahead of the
active barrier and then placing the node selector switch for that direction
AVB into the Test position. Wth the node selector switch in the Test
position, the barrier's and traffic armis Open and C ose switches on the
Master Control Panel for that AVB is enabl ed, but the Open and C ose

swi tches on the Local Control Panel for that AVB are disabled. In addition
all active EFO activations disabled fromoperating that barrier.

3.4.2 Test Mdde Sequence of Operation

3.5.2.1 Initial State

a. Traffic Armis Down (C osed).

b. Traffic Signals for that |ane are Red. Note signals do not cycle through
yel | ow before changing to red.

c. warning beacons (w g-wags) and LED Bl ank-out signs area off.

d. AVB can either be Up (C osed) or Down (Open).

3.4.2.2 Switch is placed in Test

a. The operator nust ensure that the lane that the barrier is in is properly
bl ocked and marked prior to placing the switch into Test or Local npde.

This is to comply with MJTCD or Host Nation Criteria.

b. Switch nmust be in either Test or Local node for 1 second.

c. Blocks EFO operation for that |ane.

d. Horn sounds for 4 seconds or not at all

e. LED bl ankout signs activate.

f. Warni ng beacons do not activate.

3.4.2.3 Initial State

a. AVB is Down (QOpen).

b. Traffic Armis Up (Open).

c. Traffic Signals for that lane is G een.

d. warning beacons (w g-wags) and LED Bl ank-out signs area off.

3.4.2.4 Switch is placed in Test or Local Mode.

a. The operator nust ensure that the lane that the barrier is in is properly
bl ocked and marked prior to placing the switch into Test or Local Mode.

This is to comply with MJTCD or Host Nation Criteria.

b. Bl ocks EFO operation for that |ane.

Traffic Signal changes fromgreen to yellow for 2 seconds then red.

Horn sounds for 4 seconds or not at all.

LED bl ankout signs activate.

War ni ng beacons do not activate.

D QO

3.5 LOCAL MODE OF OPERATI ON.

3.5.1 Local Qperation. Local npde is used when nai ntenance personnel need
to perform mai ntenance on the barrier.

3.5.1.1 Maintenance personnel would obtain the node selector switch key from
the | ead ACP/ ECF guard and place the key into the Master Control Panel
3-position nmode selector switch for the appropriate AVB.

3.5.1.2 The person then turns the selector switch to the Local position and
renove the key.

3.5.1.3 Wth the npde selector switch on the Master Control Panel in the
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Local position, Open and Cl ose switches on the Master Control Panel for that
barrier and actuated traffic armis disabled and all EFO activations
di sabl ed for that AVB. Local npde operation is enabl ed.

3.5.1.4 The mai ntenance person would then insert the key into the
appropriate Of-Local npde selector switch on the barrier's Local Control
Panel and turn the key to the "Local" position. This action activates the
Open and C ose switches at the Local Control Panel for that barrier and
actuated traffic arm

3.5.1.5 Maintenance personnel would al so have to bl ock and mark the | ane
ahead of the barrier in accordance with standard | ane cl osure
procedur es/ standards and also | ock and tag out certain equi pnent at the
barrier per the barrier manufacturer's recommendati ons for the type of
mai nt enance to be perforned.

3.5.2 Local Mdde Sequence of QOperation

3.5.2.1 Initial State

a. Traffic Abmis Down (d osed).

b. Traffic Signals for that |ane are Red. Note signals do not cycle through
yel | ow before changing to red.

c. warning beacons (w g-wags) and LED Bl ank-out signs area off.

d. AVB can either be Up (O osed) or Down (Open).

3.5.2.2 Switch is placed in Local Mode

a. The operator nust ensure that the lane that the barrier is in is properly
bl ocked and marked prior to placing the switch into Test or Local npde.

This is to comply with MJTCD or Host Nation Criteria.

b. Switch nmust be in either Test or Local node for 1 second.

Bl ocks EFO operation for that |ane.

Horn does not sound.

LED bl ankout signs activate.

War ni ng beacons do not activate.

D0 QO

.5.2.3 Initial State

AVB is Down (Open).

Traffic Armis Up (Open).

Traffic Signals for that lane is G een.

war ni ng beacons (w g-wags) and LED Bl ank-out signs area off.

Qoo w

3.5.2.4 Switch is placed in Local Mode.

a. The operator nust ensure that the lane that the barrier is in is properly
bl ocked and marked prior to placing the switch into Test or Local Mode.

This is to comply with MJTCD or Host Nation Criteria.

b. Bl ocks EFO operation for that |ane.

Traffic Signal changes fromgreen to yellow for 2 seconds then red.

Horn does not sound.

LED bl ankout signs activate.

War ni ng beacons do not activate.

e Nel
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NOTE: This switch is optional. Verify with
custoner if desired.
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[3.6 Qut-of-Service switch. Provide one per direction of travel. This
function is provided for tines when a barrier is damaged in a | ane and needs
to be taken out of service for an extended period of time. WARN NG
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Installation is responsible for proper |ane closure procedures (closing off
the | ane, bagging the traffic signal over the barrier, having guards
present, etc). The switch is |ocated at the Local panel but can function
at anytime. The Qut-O-Service switch has two positions: Yes and No or the
wordi ng Enable and Disable is all owed.

3.6.1 No Position. Al controls operate normally.

3.6.2 Yes Position. The C ose/ Open position indicating lights for those
barriers will alternate fromone to the other approximtely every 1 sec.
This will happen at the Master Control Panel, Local Control Panel (if on)
and at any other panel that has barrier position indicator |ights.

3.6.2.1 If Local Panel is in Local Mdde, then traffic signal is red and
i n-pavenent lights are on. Al controls to operate the barrier(s) are
| ocked out.

3.6.2.2 If systemis in Test Mde, then traffic signal is red and

i n-pavenent lights are on. Al controls to operate the barrier(s) are
| ocked out.

3.6.2.3 If systemis in EFO Mode, then traffic signal is green. Al
controls to operate the barrier(s) are | ocked out.

13.7 RETURN TO AN EFO MODE. The traffic armis to be down, AVB is up, and
the traffic signal is to be red. Wen the operator places the node switch
into EFO node, the systemis to wait 1 second and then check the position of
the traffic armand the AVB. |If either the traffic armor the AVB are not
in the correct position or both are not in the correct position, then the
EFO Mode indicating light is to flash and an audi bl e al arm activates. The
audi ble alarmis on for 1 second and then off for 2 seconds. The audible
alarmcontinues in this manner until the equipnent is either put in the
correct position or the alarmsilence is pushed.

3.8 VPDs.

3.8.1 Stop Line VPD. This vehicle presence detection device is used to
notify the systemwhen a vehicle is in position to be processed through the
| ane.

3.8.2. Safety VPDs. These vehicle presence detection devices are used to
notify the systemwhen a vehicle is traversing the AVB and it will suppress
the AVB fromgoing Up (O ose) or Down (Qpen).

These VPDs nust be clear before the AVB is allowed to depl oy.

3.8.3. When a VPD is activated for 15 seconds or nore, an audi bl e/vi sua
alarmindicating |ight activates for that |ane.

3.8.4. Vehicle Presence Detector consisting of safety | oops on either side
of a crash rated active vehicle barrier may require additional progranmm ng
and hardware. |If the |oops are nmore than 10 ft (3 neters) apart, then add
0.5-1 sec additional time delay on the "back" loop. The alternative is to
provide a latching | ogic between |oops. In the latching logic, the naster
panel needs a rel ease pushbutton for each barrier

3.9 Lane Horn. The horn activates under EFO. An adjustable timer is to be
set at 10 seconds.

3.10 Actuated Traffic Arm The Traffic Armis to have an edge sensor or a
torque motor sensor to stop it fromcontinuing to close on a vehicle. \Wen
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the sensor inpacts an object it stops notion and reverses to the Up (Open)
position. Loops or break beans are not allowed for this operation. The
stop line VPDis to prevent the traffic armfromclosing until the VPDis
cl ear ed.

3.11 AUDI BLE ALARVMS. Provide an audi ble alarmat the Master Control Panel
Overwat ch Control Panel, main Guard Booth Control Panel, Pedestrian Booth,
and Search Area Control panel(s). The volune nust be adjustable either

t hrough a rheostat or other means. Provide a button that silences the
audi bl e al arm at each panel. This silence button does not affect the
correspondi ng visual indicator. Silence button does not prevent an audible
alarmif a new condition devel ops.

3.11.1. Wien an EFO is pushed an alarmwill go off for 10 seconds unl ess
silenced earlier.

3.11.2. Overspeed and Wong-way will cause an alarmto go off for 3 seconds
and then clear itself.

3.11.3. Duress activation

3.11.4 AVB Trouble condition. Al arm happens where there is nonitored
probl em detected that relates to the AVB. Red visual indicator for each
el ectric power unit.

3.11.5 VPD Troubl e condition. Al arm happens when there is sonethi ng wong
with the | oop controller or the | oops nonitored by that controller. Red
vi sual indicator for each |oop controller

3.11.6 VPD Activation for over the set anpbunt of tine period (typically 15
seconds) Light goes on inmediately for VPD activation, but audi ble al arm
activates after 15 seconds.

3.11.7 Qut of Service activation. When a barrier is initially placed in
out - of -service, sound an audible alarmfor 3 seconds. Open and C ose
indicator lights are to alternate on/off.

3.11.8 Master Panel in EFO node and Local Panel is in Local Mbde. EFO node
and Local node indicator lights alternate being on

3.11.9 Master Panel in Test npde and Local Panel is in Local Mdde. Test
node and Local node indicator lights alternate being on

3.11.10 Return to EFO node with an AVB or AVBs in the incorrect position
(not fully open). EFO node indicator |ight and open/down AVB position
[ight(s) flash.

3.11. 11 Communication Loss alarm |f a programuable |ogic controller |oses
conmuni cati on with another progranmable logic controller there will be an
audi bl e alarm Red visual indicator

3.11.12 Tanper switches - Control Panels. Tanmper switches | ocated inside
each control panel cause an al arm when the cover is opened. Red visua

i ndi cator.

3.11. 13 Tanper switches - Cabinets. Tanper switches |ocated inside each
cabi net cause an al arm when the cover is opened. Red visual indicator

3.11.14 Traffic armis neither in fully up or fully down for nmore than 10
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seconds. Position indicator lights for that traffic armalternate flashing.
3.12 LED Bl ank-Qut Sign. The sign is to neet the follow ng:

3.12.1 Synbol conforns to MJTCD or |ocal Host Nation requirenents.

3.13 AUDI BLE ALARMS. Provide an audible alarmat the Local Control Panel.
The vol ume nust be adjustable either through a rheostat or other neans.
Provide a button that silences the audi ble alarmat each panel. This
silence button does not affect the corresponding visual indicator. Silence
button does not prevent an audible alarmif a new condition devel ops.
3.13.1. AVB Trouble condition.

3.14 AUXI LI ARY CONTACTS
Provide auxiliary contacts (dry) to be used by the Intrusion Detection
System and the CCTV system as specified herein and indicated on the draw ngs.
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Appendi x A4 - FULL CONTAI NMENT Active Vehicle Barrier Safety Scheme

FULL CONTAI NVENT SAFETY SCHEME FEATURES. Provide the follow ng features for
the full containnent Safety Schene:
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NOTE: Paragraph 1 can be deleted in its entirety,
if the layouts of equipnent is shown on the
dr awi ngs.
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[1 General equipnent |ayout information.

1.1 One or nore sets of Active Vehicle Barriers in the i nbound and out bound
| ane or | anes. Each set of barriers consists of an initial and fina
barrier(s) separated by a selected distance to forman entrapnment area, in
which either the initial barrier(s) or final barrier(s) is always closed.

1.2 Passive barrier on a raised island separating the inbound entrapmrent
area fromthe outbound entrapnment area to prevent vehicle crossover.

1.3 Passive barriers along the ACP/ECF corridor to contain vehicles within
the corridor.

1.4 One three-light Traffic Signal |ocated on each side of each crash rated
active vehicle barrier (or roadway if there is nore than one barrier across
t he roadway) as shown on the Drawi ngs. Provide three lights in each Traffic
Signal with a light configuration of Red-Yellow Green top to bottom

1.5 A 610 nm2 foot wide stop line placed 4.3 netersl4 feet in front of each
barrier(s) as a driver normally approaches the barrier(s). Provide a 'Stop
Here On Red' sign at the stop line on each side of the roadway.

1.6 Vehicle presence detectors |ocated i medi ately before and i medi ately
after each barrier. Presence detectors can be induction |oops, video notion
sensors, or other suitable technol ogi es capabl e of sensing vehicle presence.
I nducti on | oops nust be di agonal quadrapole |oop and sized per lane i.e. a

| oop crossing multiple lanes is not allowed.

1.7 Vehicle presence detector |located at the stop line starts 1830 nm6 ft
before the stop line then crosses the stop |line and extends another 610 M?2
ft past the stop line. Threat |oop |ocated between the stop |ine and the
AVB is 1830 mm6 ft by 1830 mm6 ft and is 610 nm2 ft fromthe AVB. The
secure loop is 1220 mm4 ft by 1830 mm6 ft wide and is 610 nmm2 ft fromthe
AVB. Presence detectors can be induction | oops, video notion sensors, or

ot her suitable technol ogi es capabl e of sensing vehicle presence.

1.8 One Master Control Panel, one Guard Booth Control panel for each Guard
Boot h, and one Overwatch Panel along with all control sw tches and
indicating |lights as shown on the Drawings. The Master Control Panel is
normally located in the Conmand and Control for use by the | ead ACP/ ECF
guard.
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NOTE: Arny. First option choose for Arny
projects. Al others, choose the second option
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1.9 One Master Control Panel, [one Guard Booth Control panel plus one Guard
Boot h EFO button each Guard Boot h] [ one Guard Booth EFO panel], one Overwatch
Position Control Panel, one Search Area Control panel per separate search
area, [Pedestrian panel, ]Jand a Local Control Panel or panels at each
barrier along with all control switches and indicating |ights as shown on
the Drawi ngs. Locate the Master Control Panel in the Conmand and Contr ol

| ocation for use by the ACP/ECF guards. Locate each Local Control Panel at
or near its respective barrier power unit.

1.10 Di agonal pavenent striping. Provide white cross hatching pavenent
mar ki ng that covers the front and back VPDs. Do not stripe the stop line
VPD.
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NOTE: Stop line traffic armis optional. It is
recommended to provide since it hel p provide another
visual indicator.

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

[1.11 Provide an Actuated Traffic Armfor each lane. Install ATAs 610 mMm?2
ft fromthe backside of the stop line.

]1[1.12 Provide an Actuated Traffic Arm (ATA) for each inbound |ane in the
I D Check Area. ATAs are to be installed near the Guard Booths as shown on
the Drawi ngs. Provide an ATA Control Panel with Open and C ose contro
switches for the ATA and nmount in the Guard Boot h.

1]
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NOTE: Choose the appropriate option
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2 BARRI ER OPERATI NG CONTRCL PANELS

[ Operating panel layouts are found in Arnmy Standard Design draw ng
package. ][ Operating panel layouts are found in the contract draw ngs.]

3 TRAFFI C SI GNAL AND BARRI ER CONTRCLS.

3.1 BARRI ER LAYQUT AND DESI GNATI ONS. Arrange each inbound and out bound | ane
to have two barriers per lane arranged in to entrap a vehicle or vehicles
between them Design the space between barriers to be | ong enough for the

| ongest vehicle anticipated for the ACP/ ECF. The space nmay be nade | onger
to accommodate multiple vehicles in a platooning type arrangenent. The
initial barrier fromthe perspective of innocent notorists is designated 1
and the final barrier is designated 2 for inbound lanes. The initia
barrier, again fromthe perspective of the innocent notorists |eaving the
installation, is designated 1, and the final barrier is designated 2 for

out bound | anes.

3.2 AUTO MODE OF OPERATI ON

3.2.1 Auto Qperation. In the Auto node of the Inbound Barriers' nbde

sel ector switch, the Cose and Open switches on the Control Panel are
deactivated for the inbound barriers and the Fill and Rel ease switches on
the Master Control panel are activated for the inbound barriers. GCuard
Boot h Panel s and Overwatch Panel are activated for the inbound barriers, but
only if the armdisarmswitch for the given panel is in the armed position
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The above requirenents also apply to the control switches and control |ogic
for the outbound barriers.

3.2.2 Initially with no vehicles present in the inbound | anes and the

I nbound Barriers' Mnual - Auto - Local npde selector switch in the Auto
node, Barrier 1 is open and Barrier 2 is closed. Inconming vehicles are
checked at the I D Check point and if cleared are allowed to pass over
Barrier 1 and proceed to the Stop Line for Barrier 2. The guard at either

t he Gatehouse or the Guard Booth then activates the I nbound Rel ease switch.
Upon activation of the Inbound Rel ease switch, the Traffic Signal for
Barrier 1 goes fromGeen to Yellow for three seconds and then to Red. After
an additional second of Red, Barrier 1's close circuit is energized to close
the barrier and traffic armif present. After Barrier 1 is fully closed,
Barrier 2's open circuit is energized to open Barrier 2. Wen Barrier 2 is
fully open, its Traffic Signal changes fromRed to Green to allowthe
vehicle or vehicles to proceed onto the Installation. |If traffic arns are
provided at the Stop Line, then the traffic armassociated with Barrier 1
will close first followed by closing Barrier 1. The traffic arm associated
with Barrier 2 will have the barrier open first and then the traffic arm
will open. |In both cases, the traffic signal does not change to G een

unl ess both the traffic armand crash rated active vehicle barrier are fully
open.

3.2.3 Wen the vehicle or vehicles between Barriers 1 and 2 have passed
over Barrier 2, the guard activates the Inbound Fill switch. Upon
activation of the Inbound Fill switch, the Traffic Signal for Barrier 2
changes from Green to Yellow for 3 seconds and then to Red. After an
additional 1 second at Red, Barrier 2's close circuit is energized to close
Barrier 2. After Barrier 2 is fully closed, the open circuit for Barrier 1
is energized to open Barrier 1. After Barrier 1 is fully open, its Traffic
Signal changes fromRed to Geen. |If there is a traffic armassociated with
Barrier 2, the traffic armcloses once the signal is Red, then once fully
cl osed, then Barrier 2 closes. If there is a traffic armassociated with
Barrier 1, then Barrier 1 will open first, followed by the traffic arm
Once both are open then the signal changes to G een

3.2.4 The sane controls apply to Barriers 1 and 2 in the outbound | anes and
control sw tches Qutbound Rel ease and Qut bound Fill

3.2.5 Supervise the close circuit for all barriers by the Vehicle Presence
Detectors (VPD s) in front of and behind the barrier, such that if either
VPD detects a vehicle, the barrier close circuit is suppressed. The open
circuit is not inmpacted by a VPD being activated.

3.2.6 A green indicating |light adjacent to each Fill switch illum nates
when the | ane barriers are nmoving to the Fill position fromthe barriers
being in the Rel ease position. The indicating light is only on while the
barriers (and actuated traffic arns) are noving to the proper position. Once
inthe Fill position the indicating |ight goes off. Simlarly, there is a
green indicating |ight adjacent to each Rel ease switch that |ights when the
| ane barriers are noving to the Rel ease position fromthe barriers being in
the Fill position. The indicating light is only on while the barriers (and
actuated traffic arms) are noving to the proper position. Once in the

Rel ease position the indicating |ight goes off.

3.2.7 Red indicating lights are provided to indicate when the barriers (and
actuated traffic arms) are in the Fill or Rel ease positions.

3.3 MANUAL MODE OF OPERATI ON
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3.3.1 In the Manual node of the Inbound Barriers' node selector switch, the
Cl ose and Open switches on the Master Control Panel are activated for the

i nbound barriers, but the Fill and Rel ease switches on the Master, Guard
Boot h Control Panels, and Overwatch Panel are deactivated for inbound
barriers. The above requirenents also apply to the control switches and
control logic for the outbound barriers. The AVB and traffic armin nmanual

node can be operated independently. Wr ni ng: In this node it is possible
to have the traffic arns and AVBs all in the option position
3.3.1 When the Inbound Barriers Manual - Auto - Local nbde switch is placed

in the Manual node, the inbound barriers can now be controlled by the

i ndi vidual barrier Qpen and C ose switches on the Master Control Panel
Initiation of a Cose conmand to an open barrier causes that barrier's
Traffic Signal to change from Geen to Yellow for 3 seconds and then to

Red. After an additional one second of Red, the barrier's close circuit is
energi zed through the VPD s imediately in front of and behind the barrier
If the VPD's are clear, the barrier closes. Initiation of an Open comrand
to a closed barrier energizes the open circuit for the barrier and open the
barrier. After the barrier is fully open and the nbde switch is placed in
Auto node, then the Traffic Signal changes from Red to G een. In the
Manual node, both initial and final barriers in a given entrapnent area can
be opened. Situations requiring this configuration include passing a
vehicle that is longer than the entrapnent area. |In such situations, guards
nmust provide conpensatory security nmeasures to defeat a threat while both
barriers are open. |If there is a traffic armassociated with a barrier, the
traffic armis to close first and open | ast when conpared to the barrier
nmoverent. Manual node does not all ow manual operation of the barrier and
the traffic armseparately from each other.

3.3.2 The close circuit for all barriers is supervised by the Vehicle
Presence Detectors (VPD s) in front of and behind the barrier, such that if
either VPD detects a vehicle, the barrier close circuit is suppressed. The
open circuit is not inpacted by a VPD being activated.

3.4 LOCAL MODE OF OPERATI ON

3.4.1 Local Operation. Local node is used when nmi ntenance personnel need to
per f orm mai nt enance on the barrier

3.4.1.1 Maintenance personnel would obtain the node selector switch key from
the | ead ACP/ ECF guard and place the key into the Master Control Pane
3-position node selector switch for the appropriate direction of travel.

3.4.1.2 The person then turns the selector switch to the Local position and
renove the key.

3.4.1.3 Wth the nopde selector switch on the Master Control Panel in the
Local position, Open and C ose switches on the Master Control Panel for the
barriers for that direction of travel are disabled and Auto npde is disabl ed
di sabl ed for that barrier set.

3.4.1.4 The mai ntenance person would then insert the key into the
appropriate Of-Local npde selector switch on the barrier's Local Control
Panel and turn the key to the "Local" position. This action enables the
pen and O ose switches at the Local Control Panel for the barriers in that
direction of travel

3.4.1.5 Maintenance personnel would al so have to bl ock and nmark the | ane
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ahead of the barrier in accordance with standard | ane cl osure
procedur es/ standards and also | ock and tag out certain equi pnent at the
barrier per the barrier manufacturer's recommendati ons for the type of
mai nt enance to be perforned.

3.4.2 When the Inbound Barriers Manual - Auto - Local nobde switch is placed
in the Local nbde no change takes place with the traffic signals. This
action just locks out the Auto and Manual node functions. The key is then
taken to the Local panel where the Local panel is placed into Local node.
The i nbound barriers can now be controlled by the individual barrier Open
and Cl ose switches on the Local Control Panel. Initiation of a C ose
conmand to an open barrier causes that barrier's Traffic Signal to change
fromGeen to Yellow for 3 seconds and then to Red. After an additional one
second of Red, the barrier's close circuit is energized through the VPD s

i Mmediately in front of and behind the barrier. |If the VPD s are clear, the
barrier closes. Initiation of an Open conmand to a closed barrier energizes
the open circuit for the barrier and open the barrier. After the barrier is
fully open and the nbde switch is placed in Auto node, then the Traffic

Si gnal changes from Red to G een. In the Local node, both initial and
final barriers in a given entrapnent area can be opened. In such
situations, guards nust provide conpensatory security measures to defeat a
threat while both barriers are open. The traffic armassociated with a
barrier is operated i ndependent fromthe crash rated active vehicle

barrier. Upon conpletion of maintenance, the traffic armand correspondi ng
barrier need to be in the sane position e.g. either both open or both

cl osed.

3.4.3 The close circuit for all barriers is supervised by the Vehicle
Presence Detectors (VPD s) in front of and behind the barrier, such that if
either VPD detects a vehicle, the barrier close circuit is suppressed. The
open circuit is not inpacted by a VPD being activated.

3.5 FINAL BARRIER A VPD |located at the barrier's STOP line detects a
vehicle's presence in the entrapnent area. If the final barrier is closed,
then a signal is sent to the guard in the Gatehouse notifying hinm her of the
vehicle's presence. The signal causes a short audible noise to alert the
guard and turns on a Red indicating light until the final barrier is open

If the barrier is open, then just the indicating light for the |oop

i llum nates.

3.6 FILL OR RELEASE COMVAND W TH VPD

3.6.1 Vehicle Presence Detector consisting of safety |oops on either side of
a crash rated active vehicle barrier may require additional programing and
hardware. |f the |oops are nore than 3 netersl0 ft apart, then add 0.5-1
sec additional tinme delay on the "back" |oop. The alternative is to provide
a latching logic between |oops. In the latching |ogic, the naster pane

needs a rel ease pushbutton for each barrier

3.6.2 Wien in Auto node and a Fill or Release command is requested, then the
systemis to function as indicated.

3.6.2.1 When a VPD is activated on a barrier that is to close, then the

action (Fill or Release) is suppressed. An audible alarmis to sound and the
Fill or Release indicating light is to Flash. The original conmand is

unl atched. Once the VPD(s) is cleared, then the guard nmust hit the reset
button to clear the systemand alarm The Fill or Release command is to be

reinitiated then. Once the traffic armor barrier starts to close, a VPD
activation is not to stop the cycle. The VPD nust be activated prior to the
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conmand to stop the conmmand.

3.6.2.2 A VPD activation on a barrier that is to open does not stop the
action of opening (Fill or Release).

3.7 MANUAL OPEN OR CLOSE COMVAND W TH VPD.

3.7.1 Manual operation to Open a barrier or traffic armis not inpacted by
a VPD activation associated with that barrier/traffic arm

3.7.2 Manual operation to Close a barrier or traffic armis suppressed by a
VPD activation associated with that barrier/traffic arm The VPD activation
nust take place prior to the Close command to suppress the action. The
conmand i s unl atched and nust be reinitiated once the VPD(s) is cleared.

3.9 RETURN TO AUTO MCDE

3.8.1 When the node switch is placed in the Auto node and all the barriers
for that direction of travel are in the appropriate configuration - one is
pen (not depl oyed) and one is C osed (deployed), then the Auto nobde
indicating light illum nates and the corresponding Fill or Release light is
to be illum nated.

3.8.2 If a nbde switch is placed in the Auto node and if both barriers for

that direction of travel are either Qpen or Cosed or if the traffic arm and
barrier are in an incorrect position, then an alarmis to sound. The visua
indicator is to be an alternating flashing of the Fill and Rel ease indicator
lights and the Auto indicating light is to turn off. The guard needs to go

to manual node and pl ace the equiprment in the correct configuration. Moving
the node switch fromAuto to Manual (or local) node turns off the alarm

3.9 RESET. Reset button is only located at the Master Control Panel

3.9.1 The reset button is used to reset after an Auto node Fill or Rel ease
action is stopped by a VPD during a closing action. See RETURN to Auto Mdde.

3.9.2 The reset button is also used to correct the unlikely situation that
a barrier and traffic armare prevented from conpleting a coordi nated
action. One possible is traffic armclosing on an object and then reversing
back to the open position
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NOTE: This is an optional switch function for

| ocations that have only one | ane per direction of
travel or have one barrier across all the lanes. |If
there are multiple | anes per direction of travel
with each |l ane having its own AVB and no | ane
separation, then provide this switch. Keep or delete
as required by the project.
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3.10 CQut-of-Service switch. This function is provided for tinmes when a
barrier is danaged in a | ane and needs to be taken out of service for an
extended period of tinme. The out of service switch is to be |located at the
AVB |l ocation and is allowed to operate in EFO, Test and Local nodes. Thi s
allows an AVB to be locked out in a lane, but the other |ane can operate
under EFO  The switch locks out all functions for the AVB when acti vated.
The up and down lights for that AVB will alternate going on and off.
WARNING Installation is responsible for proper |ane closure procedures
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(closing off the lane, bagging the traffic signal over the barrier, having
guards present, etc). The Qut-OF-Service switch has two positions: Yes
and No or Enable and Disable is allowed for the wording.

3.11 AUDI BLE ALARMS. Provide an audible alarmat the Master Control Panel
Overwat ch Control Panel, [Pedestrian control panel,] main Guard Booth
Control Panel and Search Area Control panel(s). The volune nust be

adj ustabl e either through a rheostat or other neans. Provide a button that
silences the audi ble alarm at each panel. This silence button does not

af fect the corresponding visual indicator. Silence button does not prevent
an audi ble alarmif a new condition devel ops.

3.11.1 Stop line VPD. Wen the stop line VPD is activated it activates a
vi sual indicator and audi bl e indicator when the barrier is in the C osed
position. If the AVB is in the open position, only a visual indicator

3.11.2. Overspeed and Wong-way will cause an alarmto go off for 3 seconds
and then clear itself.

3.11.3. Duress activation

3.11.4 AVB Trouble condition. Al arm happens where there is nonitored
probl em detected that relates to the AVB. Red visual indicator for each
el ectric power unit.

3.11.5 VPD Troubl e condition. Al arm happens when there is sonethi ng wong
with the | oop controller or the | oops nonitored by that controller. Red
vi sual indicator for each |oop controller

3.11.6 VPD Activation for over the set anpbunt of tine period (typically 15
seconds) Light goes on inmediately for VPD activation, but audi ble al arm
activates after 15 seconds.

3.11.7 Qut of Service activation. When a barrier is initially placed in
out - of -service, sound an audible alarmfor 3 seconds. Open and C ose
indicator lights are to alternate on/off.

3.11.8 Master Panel in Auto node and Local Panel is in Local Mdde. Auto
node and Local node indicator lights alternate being on

3.11.9 Master Panel in Manual/Test npde and Local Panel is in Local Mde.
Manual / Test node and Local node indicator |ights alternate being on

3.11.10 Return to Auto node with an AVB or AVBs in the incorrect position
(not fully open). Auto node indicator |ight and open/down AVB position
[ight(s) flash.

3.11. 11 Communication Loss alarm |f a programuable |ogic controller |oses
conmuni cati on with another progranmable logic controller there will be an
audi bl e alarm Red visual indicator

3.11.12 Tanper switches - Control Panels. Tanmper switches | ocated inside
each control panel cause an al arm when the cover is opened. Red visua

i ndi cator.

3.11. 13 Tanper switches - Cabinets. Tanper switches |ocated inside each
cabi net cause an al arm when the cover is opened. Red visual indicator

3.12 AUDI BLE ALARMS. Provide an audi ble alarmat the Local Control Panel
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The vol ume nust be adjustable either through a rheostat or other neans.
Provide a button that silences the audi ble alarm at each panel. This
silence button does not affect the corresponding visual indicator. Silence
button does not prevent an audible alarmif a new condition devel ops.

3.12.1. AVB Troubl e condition.
3. 13 AUXI LI ARY CONTACTS. Provide auxiliary contacts (dry) to be used by the

Intrusion Detection System and the CCTV system as specified herein and
i ndi cated on the draw ngs.
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Appendi x A5 - Stop Control Safety Scheme Active Vehicle Barrier Safety Scheme

STOP CONTROL Provide the following features for the full containnent Safety
Schenme:
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NOTE: Paragraph 1 can be deleted in its entirety,
if the layouts of equipnent is shown on the
dr awi ngs.
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[1 General equipmnent |ayout information
1.1 Active Vehicle Barriers in all inbound and out bound | anes.

1.2. Do Not Enter LED bl ankout signs are |ocated at the mdpoint of the AVB
on each side of the |ane.

1.3 A 610 mm2 foot wide stop line placed 4.3 netersl4 feet in front of the
the active vehicle barrier. A Stop sign is located at the front of the stop
l'ine.

1.4 Double solid white |ines between inbound | anes approaching the barriers
to prohibit |ane changes in front of the barriers.

1.5 Double solid yellow |lines between adjacent inbound and outbound | anes.

1.6 Vehicle Presence Detectors (VPDs) |ocated i mediately before and

i mediately after each barrier. VPDs can be induction |oops, video notion
sensors, or other suitable technol ogi es capabl e of sensing vehicle

presence. |Induction | oops nmust be diagonal quadrapole | oop and sized per
lane i.e. a loop crossing nultiple lanes is not allowed. The VPD before and
after the AVB starts 610 nm2 ft fromthe AVB and is 1830 mm6 ft wi de by 1830
mé ft | ong.

1.7 Warning Sign and Warning Beacons (w g-wags) (2 Beacons with alternating
flashing yellow lights) |ocated approximately 33.5 neters110 feet in front
of the barriers. Beacon |anps will be LED
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NOTE: Army. First option choose for Arny

projects. Al others, choose the second option
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1.8 One Master Control Panel, [one Guard Booth Control panel plus one
snal | er panel for each Guard Booth][one Guard Booth EFO Control Button], one
Overwat ch Position Control Panel, one Search Area Control panel per separate
search area, Pedestrian booth, and a Local Control Panel or panels at each
barrier along with all control switches and indicating |ights as shown on
the Drawi ngs. Locate the Master Control Panel in the Conmand and Contro

| ocation for use by the ACP/ECF guards. Locate each Local Control Panel at
or near its respective barrier power unit.

1.9 Di agonal pavenent striping. Provide white crosshatching pavenent

mar ki ng that covers the front and back VPDs. Do not stripe the stop line
VPD.
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NOTE: In-pavenent |ights are optional. Edit per

proj ect requirenents.
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[1.10 Red flashing in-pavenent |ights on both sides of the barrier in each
| ane where there are i nbound and outbound | anes adjacent to each other. |If
multiple |lanes per direction of travel then the lights are only required
where the AVB does not have lights facing normal traffic flow Provide
three lights per barrier on each side of the barrier. Locate approximately
610 m2 ft in front of the stop line.

]1.11 Horn located at the crash-rated active vehicle barriers. Provide the
horn with a neans to adjust the vol une.

1.12 Actuated Traffic Armfor each inbound ane in the I D Check Area.
Install ATAs near the Guard Booths as shown on the Drawi ngs. Provide an ATA
Control Panel with Open and Close control switches for the ATA in the guard
booth or as directed.
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NOTE: choose the appropriate option
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2 BARRI ER OPERATI NG CONTROL PANELS

[ Operating panel layouts are found in Arnmy Standard Design draw ng
package. ][ Operati ng panel layouts are found in the contract draw ngs.]

3 TRAFFI C SI GNAL AND BARRI ER CONTROLS

3.1 EFO MODE. Under normal operations, all barriers' node selector switches
on the Master Control Panel will be in the EFO position with the key renoved
and with that key being accessible only by the | ead ACP/ECF guard. Wth the
barrier's node selector switch in the EFO position, EFO is enabled for that

direction of travel, but the Open and C ose switches for that barrier on the
Mast er Control Panel and the Open and Close switches on that barrier's Loca
Control Panel are disabl ed.

3.2 EFO OPERATION. In the EFO node of operation with the barrier open, the
LED Do Not Enter signs are off. Activation of an EFO command from any arned
EFO depl oys the AVB, activates the warning beacons, turns on the in-pavenent
lights (if present), red signal, and LED Do Not Enter signs as soon as EFO
is pushed. The barrier(s) in energency fast node is to be fully depl oyed
within 2 seconds provided that the VPDs i mediately in front of and behind
the barrier are clear. |If either or both VPDs detect a vehicle, then the
barrier does not close; however, the emergency close signal is |atched only
for those barriers that were in EFO node at the tine of activation. Once
both VPDs are clear, the barriers (those in EFO node) deploy (unless EFO
Reset had been activated). Horn is to sound for 10 seconds. |In addition to
any indicating lights required for EFO activation, the systemis to be
programed to show steady on red indicating light at all EFGs to indicate an
EFO activation; however, the EFO that was activated is to have a flashing

i ndicating |ight.
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NOTE: Default is that EFO Reset turns off the
W g-wags. This is a good visual to know that EFO
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Reset took place. |f desired, they can stay on
after EFO Reset.
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3.3 EFO RESET. After an EFO activation, guards will close all inbound and
out bound | anes. Guards will obtain the EFO Reset key and then activate the
EFO Reset switch on the Master Control Panel to reset EFO. . [This turns
of f the warning beacons (w g-wags) and renoves the |atch conmand for the EFO
circuit.][This renoves the |latch command for the EFO circuit.] The person
in charge can then place the Master Control Panel npbde switches into Test
(or go through the sequence to use the Local panel) and use the Open buttons
to | ower each barrier. Once all the barriers are Qpen for a given
direction of travel and the correspondi ng node switches are back in EFO
node, then the warni ng beacons, red signal, and Do Not Enter signs for that
direction of travel, and the in-pavenment |ights deactivate. This needs to
be done for both directions of travel in order to have all signals off.

3.3 Test Qperation.

3.3.1 An individual barrier can be test operated by installing the proper

| ane cl osure marki ngs and barricades ahead of the active barrier and then
pl aci ng the nmode selector switch for that direction of travel into the Test
position. Wth the node selector switch in the Test position, the barrier's
Open and C ose switches on the Master Control Panel for that direction of
travel are enabl ed, but the OQpen and C ose switches on the Local Control

Panel for that direction of travel are disabled. In addition all active EFO
swi tches are disabled fromoperating any barrier for that direction of
travel. Were a single barrier spans both inbound and outbound | anes, the

test operation switch deactivates all EFO capability.

3.3.2 Wen a node switch is placed in Test npbde, the warni ng beacons, red
signal, Do Not Enter signs, and in-pavenent lights for that direction of
travel activate. The barriers for that direction of travel are allowed to
operate without any tine delay. The traffic signals for that direction of
travel stay on until all the conditions are met for RETURN TO EFO MODE. The
AVB nust be down and back in EFO node to deactivate the signals. The warning
beacons, in pavenment lights, Do Not Enter signs, and red signal al
deactivate. WARNING Installation is responsible for proper |ane closure
procedures (closing off the |ane, bagging the traffic signal over the
barrier if a long termoperation, having guards present, etc) during a Test
or Local node operation

3.4 LOCCAL MODE OF OPERATI ON

3.4.1 Local Qperation. Local node is used when mai nt enance personnel need
to perform mai nt enance on the barrier

3.4.1.1 Maintenance personnel would obtain the node selector switch key from
the | ead ACP/ ECF guard and place the key into the Master Control Pane
3-position node selector switch for the appropriate direction of travel.

3.4.1.2 The person then turns the selector switch to the Local position to
enabl e Local node and then renoves the key.

3.4.1.3 Wth the node selector switch on the Master Control Panel in the
Local position, Open and C ose switches on the Master Control Panel for the
barriers for that direction of travel are disabled and all EFO switches are
di sabl ed for that direction of travel. |If a single barrier spans nultiple
directions of travel all EFO capability will be deactivated.
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3.4.1.4 The nai ntenance person would then insert the key into the
appropriate O f-Local node selector switch on the barrier's Local Contro
Panel and turn the key to the "Local" position. This action activates the
Open and C ose switches at the Local Control Panel for the barriers in that
direction of travel

3.4.1.5 Maintenance personnel would al so have to bl ock and nark the | ane
ahead of the barrier in accordance with standard | ane cl osure
procedur es/ standards and al so | ock and tag out certain equi pnent at the
barrier per the barrier manufacturer's recommendati ons for the type of
mai nt enance to be perforned.

3.4.2 LOCAL MODE OF OPERATION (one barrier per direction of travel). Wen a
node switch is placed in Local node, the traffic signals, in-pavenent |ights
and LED bl ankout signs for that direction of travel activate. The barriers
for that direction of travel are allowed to operate without any tine del ay.
Everyt hing stays activated for that direction of travel until all the
conditions are net for RETURN TO EFO MODE. The in-pavenent |ights for that
barrier activate when the traffic signal is red and stay red as long as the
traffic signals are red. Note the warni ng beacons do not operate under
Local, but can be allowed to operate if requested and approved. WARNI NG
Installation is responsible for proper |ane closure procedures (closing off
the | ane, bagging the traffic signal over the barrier if a long term
operation, having guards present, etc) during a Test or Local nobde operation

3.5 Vehicle Presence Detector consisting of safety |oops on either side of a
crash rated active vehicle barrier may require additional progranm ng and
hardware. |f the |oops are nore than 3 netersl0 ft apart, then add 0.5-1
sec additional tinme delay on the "back" |oop. The alternative is to provide
a latching logic between |oops. In the latching |ogic, the naster pane

needs a rel ease pushbutton for each barrier
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NOTE: This is an optional switch function for

| ocations that have only one | ane per direction of
travel or have one barrier across all the lanes. |If
there are multiple | anes per direction of travel

wi th each |l ane having its own AVB and the | anes are
not separated by an island, then provide this
switch. Keep or delete as required by the project.
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3.6 Qut-of-Service switch. This function is provided for tines when a
barrier is danaged in a | ane and needs to be taken out of service for an
extended period of time. The out of service switch is to be |located at the
AVB |l ocation and is allowed to operate in EFO, Test and Local nodes. Thi s
allows an AVB to be locked out in a lane, but the other |ane can operate
under EFO. The switch | ocks out all functions for the AVB when acti vat ed.
The up and down lights for that AVB will alternate going on and off.

WARNING Installation is responsible for proper |ane closure procedures
(closing off the lane, bagging the traffic signal over the barrier, having
guards present, etc). The Qut-Of-Service switch has two positions: Yes

and No or use Enable and Di sable.
3.6.1 No Position. Al controls operate normally.

3.6.2 Yes Position. The C ose/ Open position indicating Iights for those
barriers will alternate fromone to the other approximtely every 1 sec.
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This will happen at the Master Control Panel, Local Control Panel (if on)
and at any other panel that has barrier position indicator |ights.
Controls for that AVB are all | ocked out.

3.7 RETURN TO EFO MODE. \When the node switch is placed in the EFO nbde and
all the barriers for that direction of travel are Open (not deployed), then
the barrier's signs and warni ng beacons (w g-wags) deactivate. |f a node
switch is placed in the EFO node and any of the barriers for that direction
of travel are Closed, then the barrier's signs stay on and an alarmis
generated on the ACP/ ECF TROUBLE wi ndow on the Gat ehouse Control Panel

3.8 AUDI BLE ALARMS. Provide an audible alarmat the Master Control Panel
Overwat ch Control Panel, main Guard Booth Control Panel and Search Area
Control panel (s). The volune nust be adjustable either through a rheostat
or other neans. Provide a button that silences the audible alarmat each
panel . This silence button does not affect the correspondi ng visua
indicator. Silence button does not prevent an audible alarmif a new
condi tion devel ops.

3.8.1. Wien an EFO is pushed an alarmw |l go off for 3 seconds unless
silenced earlier.

3.8.2. Overspeed and Wong-way will cause an alarmto go off for 3 seconds
and then clear itself.

3.8.3. Duress activation.

3.8.4 AVB Troubl e condition. Al arm happens where there is nonitored probl em
detected that relates to the AVB. Red visual indicator for each electric
power unit.

3.8.5 VPD Troubl e condition. Al arm happens when there is sonething wong
with the | oop controller or the | oops nonitored by that controller. Red
vi sual indicator for each |oop controller

3.8.6 VPD Activation for over the set ampunt of tinme period (typically 15
seconds) Light goes on inmediately for VPD activation, but audi ble al arm
activates after 15 seconds.

3.8.7 Qut of Service activation. Wen a barrier is initially placed in
out - of -service, sound an audible alarmfor 3 seconds. Open and C ose
indicator lights are to alternate on/off.

3.8.8 Master Panel in EFO nbde and Local Panel is in Local Mdde. EFO node
and Local node indicator lights alternate being on

3.8.9 Master Panel in Test nbde and Local Panel is in Local Mde. Test node
and Local node indicator |ights alternate being on

3.8.10 Return to EFO node with an AVB or AVBs in the incorrect position (not
fully open). EFO node indicator |ight and open/down AVB position |ight(s)
fl ash.

3.8.11 Communi cation Loss alarm |f a programmable |ogic controller |oses
conmuni cati on with another progranmable logic controller there will be an
audi ble alarm Red visual indicator

3.8.12 Tamper switches - Control Panels. Tanmper switches | ocated inside
each control panel cause an al arm when the cover is opened. Red visua
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i ndi cat or.

3.8.13 Tanper switches - Cabinets. Tanmper switches | ocated inside each
cabi net cause an al arm when the cover is opened. Red visual indicator

3.9 AUDI BLE ALARMS. Provide an audible alarmat the Local Control Panel
The vol ume nust be adjustable either through a rheostat or other neans.
Provide a button that silences the audi ble alarmat each panel. This
silence button does not affect the corresponding visual indicator. Silence
button does not prevent an audible alarmif a new condition devel ops.

3.9.1. AVB Trouble condition
3.9 AUXI LI ARY CONTACTS Provide auxiliary contacts (dry) to be used by the

Intrusion Detection System and the CCTV system as specified herein and
i ndi cated on the draw ngs.

SECTION 34 75 13.13 Page 139



[ Appendi x A10- HB-2014 - Conventional Signs and Signals Hybrid Beacon Active
Vehicle Barrier Safety Schene
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NOTE: This safety schene is based on SDDCTEA 55- 15,
2014. Do Not Use For New Construction. It is

i ntended only for replacenent of existing systens

t hat cannot be fully upgraded to the | atest
correspondi ng safety schene. This system all owed the
use of Red/Yellow Green traffic signals or the use
of hybrid beacons, but hybrid beacon is now the
preferred signal to use. Designer should try to

i ncorporate as nuch of Appendi x Al as possi bl e when
doi ng the replacenent project. Delete if not used in

proj ect .
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Conventional Signs and Signal Safety Schene Features. Provide the follow ng
features for the Conventional (Signs and Signals) Safety Schene:
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NOTE: Paragraph 1 can be deleted in its entirety,
if the layouts of equipnent is shown on the
dr awi ngs.
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[1. Ceneral Layout Information
1.1 Active Vehicle Barriers in all inbound and out bound | anes.

1.2a Hybrid Beacon. A three light hybrid beacon signal head over each

i nbound and out bound active barrier. Speci al location may require only
posts i.e. no masts. Post nounted requires two posts with each having a
traffic signal. Provide three head traffic signals with two Red signals

adj acent horizontally and a Yell ow centered below the two red beacons.
Install the hybrid beacon signal at the centerline of the AVB. The beacons
are to be Light Emtting D ode (LED) type. Mast armwill have a 'Barrier

Si gnal ' sign.

1.3 A 610 mm2 foot wide stop line placed 9N30 feet in front of the the
active vehicle barrier and the traffic signal is 12 neters40 feet fromthe
near edge of the stop line. Provide a 'Stop Here On Red' sign

1.4 Double solid white |ines between inbound | anes approaching the barriers
to prohibit |ane changes in front of the barriers.

1.5 Di agonal pavenent striping. Provide white crosshatching pavenent
mar ki ng that covers the front and back VPDs.

1.6 Vehicle Presence Detectors (VPDs) |ocated i mediately before and

i medi ately after each barrier. VPDs can be induction |oops, video notion
sensors, or other suitable technol ogi es capabl e of sensing vehicle

presence. |nduction | oops nust be diagonal quadrapole |oop. A loop

crossing nultiple lanes is not allowed. The VPD before the AVB starts 610 nm
2 feet fromthe AVB and is 1830 m®6 ft wi de by 1830 mm6 ft | ong

1.7 Warning Sign and Warning Beacons (w g-wags) (2 Beacons with alternating
flashing yellow lights) located 44.2 netersl1l45 feet in front of the
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barriers. Beacon |anps will be LED.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Army. First guard booth panel option choose
for Arny projects. Al others, choose the second
guard booth option.
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1.8 One Master Control Panel, [one Guard Booth Control panel plus one Guard
Boot h EFO button each Guard Boot h] [ one Guard Booth EFO panel], one Overwatch
Position Control Panel, one Search Area Control panel per separate search
area, [Pedestrian panel, ]Jand a Local Control Panel or panels at each
barrier along with all control switches and indicating |ights as shown on
the Drawi ngs. Locate the Master Control Panel in the Conmand and Contr ol

| ocation for use by the ACP/ECF guards. Locate each Local Control Panel at
or near its respective barrier power unit.

1.9 Red flashing in-paverment lights. Wen required are to be | ocated
bet ween the stop |line and approach VPD.
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NOTE: Horn is optional
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[1.10 Horn | ocated at the crash-rated active vehicle barriers. Provide the
horn with a neans to adjust the vol une.
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NOTE: LED Bl ankout sign is optional for
Conventional Signs and Signals.
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[1.11 LED bl ankout sign that indicates 'Do Not Enter' installed at the
barrier. Two per direction of travel by placing one on each side of the
r oadway.

1]
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NOTE: Choose the correct option. The operating
panel s used Appendi x Al and All are the sane.
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2 BARRI ER OPERATI NG CONTROL PANELS

[ Operating panel layouts are found in Arnmy Standard Design draw ng
package. ][ Operati ng panel layouts are found in the contract draw ngs.]

3 TRAFFI C SI GNAL AND BARRI ER CONTROLS.
3.1. Hybrid Beacon. EFO MODE OF OPERATI ON

3.1.1 EFO Operation. Under normal operations, all barriers' npde sel ector

swi tches on the Master Control Panel will be in the EFO position with the
key renmoved and with that key being accessible only by the | ead ACP/ ECF
guard. Wth the barrier's node selector switch in the EFO position, EFOis
enabl ed for that direction of travel, but the Open and C ose switches for
that barrier on the Master Control Panel and the Qpen and C ose sw tches on
that barrier's Local Control Panel are disabled. |In addition to any
indicating lights required for EFO activation, the systemis to be
programed to show steady on red indicating light at all EFGs to indicate an
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EFO activation; however, the EFO that was activated is to have a flashing
i ndicating |ight.

3.1.2 Hybrid Beacon. In the EFO node of operation with the barrier open, the
Traffic Signal is Dark. Upon activation of an EFO command from any arned
EFQO, delay barrier energency closure by 4 seconds. Activate the w g-wag
(war ni ng beacons) as soon as EFO is pushed. During the 4 seconds, the
hybrid beacons signals change fromdark (off) to Solid Yell ow for 3 seconds
and then to Alternating flashing Red (alternate on/off in a w g-wag
fashion). Activate the in-pavenent |ights (steady on) when the traffic
signal turns red and stay red as long as the traffic signal light is red.
After 4 seconds from EFO activation, energize the barrier's energency cl ose
circuit to close the barrier(s) in enmergency fast node (2 seconds or |ess)
provided that the VPDs i nmediately in front of and behind the barrier are
clear (entry and exit loops). |If either or both VPDs detect a vehicle, then
the barrier does not close; however, the the enmergency close signal is

| atched only for those barriers that were in EFO node at the tinme of
activation. Once both VPDs are clear, the barriers (those in EFO node)
depl oy (unl ess EFO Reset had been activated). The warning horn sounds for
10 seconds with the setting adjustable in the program
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NOTE: Default is that EFO Reset turns off the

W g-wags. This is a good visual to know that EFO
Reset took place. |f desired, they can stay on
after EFO Reset.
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3.2 Hybrid Beacon. EFO RESET. After an EFO activation, guards will close
al | inbound and outbound | anes. Guards will obtain the EFO Reset key and
then activate the EFO Reset switch on the Master Control Panel to reset

EFO. [This turns off the warni ng beacons (w g-wags) and renoves the l|atch
conmand for the EFO circuit.][This renoves the |atch command for the EFO
circuit.] The person in charge can then place the Master Control Pane

node switches into Test (or go through the sequence to use the Local panel)
and use the Open buttons to | ower each barrier. Once all the barriers are
Open for a given direction of travel and the correspondi ng node switches are
back in EFO node, then the traffic signal for that direction of travel turns
Dark and the in-pavenent |ights deactivate. This needs to be done for both
directions of travel in order to have Dark traffic signals in all directions.

3.3 TEST MODE OF OPERATI ON

3.3.1 Test Operation- CGeneral. An individual barrier can be test operated by
installing the proper |ane closure markings and barricades ahead of the
active barrier and then placing the node selector switch for that direction
of travel into the Test position. Wth the node selector switch in the Test
position, the barrier's Qpen and C ose switches on the Master Control Pane
for that direction of travel are enabled, but the Open and C ose swi tches on

the Local Control Panel for that direction of travel are disabled. In
addition all active EFO switches are disabled fromoperating any barrier for
that direction of travel. Were a single barrier spans both inbound and

out bound | anes, the test operation switch deactivates all EFO capability.

3.3.2 Hybrid Beacon. TEST MODE OF OPERATION. When a node switch is placed
in Test node, the traffic signals for that direction of travel cycle to

Al ternating Flashing RED (the hybrid beacons signals change fromdark (off)
to Steady Yellow for 3 seconds and then to Alternate flashing Red (alternate
on/off in a wig-wag fashion). The barriers for that direction of travel are
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allowed to operate without any tine delay ONCE the signal is alternating
flashing Red. The traffic signals for that direction of travel stay Red
until all the conditions are nmet for RETURN TO EFO MODE. The i n-pavenent
lights for that barrier activate when the traffic signal is red and stay red
as long as the traffic signals are red. Note the warning beacons do not
operate under Test or Local node, but can be allowed to operate if requested
and approved. WARNI NG Installation is responsible for proper |ane

cl osure procedures (closing off the | ane, bagging the traffic signal over
the barrier if a long termoperation, having guards present, etc) during a
Test or Local npde operation.

3.4 LOCAL MODE OF OPERATI ON

3.4.1 Local Qperation. Local npde is used when nai ntenance personnel need
to perform mai nt enance on the barrier

3.4.1.1 Maintenance personnel would obtain the node selector switch key from
the | ead ACP/ ECF guard and place the key into the Master Control Pane
3-position node selector switch for the appropriate direction of travel.

3.4.1.2 The person then turns the selector switch to the Local position to
enabl e Local node and then renoves the key.

3.4.1.3 Wth the node selector switch on the Master Control Panel in the
Local position, Open and C ose switches on the Master Control Panel for the
barriers for that direction of travel are disabled and all EFO switches are
di sabl ed for that direction of travel. |If a single barrier spans nultiple
directions of travel all EFO capability will be deactivated.

3.4.1.4 The nai ntenance person would then insert the key into the
appropriate Of-Local npde selector switch on the barrier's Local Control
Panel and turn the key to the "Local" position. This action activates the
Open and C ose switches at the Local Control Panel for the barriers in that
direction of travel

3.4.1.5 Maintenance personnel would al so have to bl ock and nark the | ane
ahead of the barrier in accordance with standard | ane cl osure
procedures/ standards and also | ock and tag out certain equi pnent at the
barrier per the barrier manufacturer's recommendati ons for the type of
mai nt enance to be perforned.
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NOTE: Hybrid Beacon. First Paragraph applies to
final denial barriers that are configured to have
only one barrier per direction of travel. This can
be a single |lane per direction of travel or nultiple
| anes with one barrier covering all the lanes for
that direction of travel.

Hybrid Beacon. Second paragraph applies to fina
denial barriers that are configured to have nultiple
barriers for a direction of travel.
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[3.4.2 Hybrid Beacon. LOCAL MODE OF OPERATION (one barrier per direction
of travel). Wen a node switch is placed in Local node, the traffic signals
for that direction of travel cycle to Alternating Flashing RED (the hybrid
beacons signals change fromdark (off) to Steady Yellow for 2 seconds and
then to Alternate flashing Red (alternate on/off in a wi g-wag fashion). The
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barriers for that direction of travel are allowed to operate wi thout any
tinme delay ONCE the signal is alternating flashing Red and there is ful
Local control. The traffic signals for that direction of travel stay Red
until all the conditions are nmet for RETURN TO EFO MODE. The i n-pavenent
lights for that barrier activate when the traffic signal is red and stay red
as long as the traffic signals are red. Note the warning beacons do not
operate under Local, but can be allowed to operate if requested and
approved. WARNING Installation is responsible for proper |ane closure
procedures (closing off the |ane, bagging the traffic signal over the
barrier if a long termoperation, having guards present, etc) during a Test
or Local node operation

1[3.4.2 Hybrid Beacon. LOCAL MODE OF OPERATION (nore than one barrier per
direction of travel). Wen a node switch is placed in Local node, the
traffic signals DO NOT CHANGE STATE for that direction of travel The

i n-pavenent lights for that barrier do not activate. The w g-wag beacons do
not operate. WARNING Installation is responsible for proper |ane closure
procedures (closing off the |lane, bagging the traffic signal over the
barrier if a long termoperation, having guards present, etc) during Loca
node operati on.

13.5 If the Master Control panel is in EFO node and the Local Panel is in
Local node, that is a conflict. [Hybrid beacon is dark and EFO DOES NOT
function.][Traffic signal is green and EFO DOES NOT function.]Local pane
does not have any control. The node indicating lights for Local and EFO are
to alternate flashing and an audible alarmis to sound.

3.6 If the Master Control panel is in Test node and the Local Panel is in
Local node, that is a conflict. [Hybrid beacon signal is Red after cycling
and all correspondi ng Test node functions are INACTIVE. ][ Traffic signal is
Red after cycling and all corresponding Test node functions are | NACTI VE. ]
Local panel does not have any control. The node indicating |ights for Test
and Local are to alternate flashing and an audible alarmis to sound.
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NOTE: This is an optional switch function for

| ocations that have only one | ane per direction of
travel or have one barrier across all the lanes. |If
there are multiple | anes per direction of travel
with each |l ane having its own AVB and no | ane
separation, then provide this switch. Keep or delete
as required by the project.
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3.7 Qut-of-Service switch. This function is provided for tines when a
barrier is danaged in a | ane and needs to be taken out of service for an
extended period of time. The out of service switch is to be |located at the
AVB |l ocation and is allowed to operate in EFO, Test and Local nodes. Thi s
all ows an AVB to be locked out in a lane, but the other |ane can operate
under EFO. The switch |locks out all functions for the AVB when activated.
The up and down lights for that AVB will alternate going on and off.

WARNING Installation is responsible for proper |ane closure procedures
(closing off the lane, bagging the traffic signal over the barrier, having
guards present, etc). The Qut-OF-Service switch has two positions: Yes

and No [contractor is allowed to use Enable and Disable, but it nust be
clear].

3.7.1 No Position. All controls operate normally.

SECTION 34 75 13.13 Page 144



3.7.2 Yes Position. The C ose/ Open position indicating lights for those
barriers will alternate fromone to the other approximtely every 1 sec.
This will happen at the Master Control Panel, Local Control Panel (if on)
and at any other panel that has barrier position indicator |ights.

3.7.2.1 If Local Panel is in Local Mdde, then traffic signal is red and
i n-pavenent lights are on. Al controls to operate the barrier(s) are
| ocked out.

3.7.2.2 If systemis in Test Mde, then traffic signal is red and
i n-pavenent lights are on. Al controls to operate the barrier(s) are
| ocked out.

3.7.2.2 If systemis in EFO Mode, then traffic signal is dark. Al controls
to operate the barrier(s) are | ocked out.

3.8 Hybrid Beacon. RETURN TO EFO MODE. Wen the node switch is placed in
the EFO node and all the barriers for that direction of travel are Qpen (not
depl oyed), then the barrier's Traffic Signal change fromRed to Dark if it
was Red. If a nmobde switch is placed in the EFO node and any of the barriers
for that direction of travel are Closed, then the barrier's Traffic Signa
stays Red (if it was red) and an alarmis generated on the ACP/ECF TROUBLE
wi ndow on the Gat ehouse Control Panel. The in-pavenment lights turn off when
the traffic signal changes to Dark

3.9 Vehicle Presence Detector consisting of safety |oops on either side of a
crash rated active vehicle barrier may require additional progranm ng and
hardware. |f the |oops are nore than 3 netersl0 feet apart, then add 0.5-1
sec (0.5 sec default) additional tine delay on the "back" |oop. The
alternative is to provide a latching |ogic between |oops. In the |atching

| ogic, the nmaster panel needs a rel ease pushbutton for each barrier

3.10 AUDIBLE ALARMS. Provide an audible alarmat the Master Control Panel
Overwatch Control Panel, [Pedestrian control panel, ]main Guard Booth
Control Panel and Search Area Control panel (s). The volume nmust be

adj ustabl e either through a rheostat or other neans. Provide a button that
silences the audi ble alarm at each panel. This silence button does not

af fect the correspondi ng visual indicator. Silence button does not prevent
an audi ble alarmif a new condition devel ops.

3.10.1 Wien an EFO is pushed an alarmw || go off.

3.10.2 Overspeed and Wong-way will each cause an alarmto go off for 3
seconds and then clear itself.

3.10. 3 Duress activation

3.10.4 AVB Troubl e condition. Al arm happens where there is nonitored
probl em detected that relates to the AVB. Red visual indicator for each
el ectric power unit.

3.10.5 VPD Trouble condition. Al arm happens when there is sonethi ng w ong
with the | oop controller or the | oops nonitored by that controller. Red
vi sual indicator for each |oop controller

3.10.6 VPD Activation for over the set anpbunt of tine period (typically 15

seconds) Light goes on immediately for VPD activation, but audi ble al arm
activates after 15 seconds.
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3.10.7 Qut of Service activation. Wien a barrier is initially placed in
out - of -service, sound an audible alarmfor 3 seconds. Open and C ose
indicator lights are to alternate on/off.

3.10.8 Master Panel in EFO nmode and Local Panel is in Local Mbde. EFO npde
and Local node indicator |ights alternate being on

3.10.9 Master Panel in Test nbde and Local Panel is in Local Mde. Test
node and Local node indicator lights alternate being on

3.10.10 Return to EFO node with an AVB or AVBs in the incorrect position
(not fully open). EFO node indicator |ight and open/down AVB position
light(s) flash.

3.10. 11 Communi cation Loss alarm |f a programable | ogic controller |oses
conmuni cati on with another progranmable logic controller there will be an
audi ble alarm Red visual indicator

3.10.12 Tamper switches - Control Panels. Tanper switches | ocated inside
each control panel cause an al arm when the cover is opened. Red visua
i ndi cator.

3.10. 13 Tamper switches - Cabinets. Tanmper switches | ocated inside each
cabi net cause an al arm when the cover is opened. Red visual indicator

3.11 LED Bl ank-Qut Sign (when used). The sign is to nmeet the foll ow ng:
3.11.1 Synbol conforns to MJTCD or |ocal Host Nation requirenents.

3.12 AUDI BLE ALARMS. (Operating panels with an audible alarmare to have a
neans to adjust the volunme. Provide a button that silences the audible
alarm at each panel. This silence button does not affect the corresponding
visual indicator. Silence button does not prevent an audi ble alarm from
sounding if a new condition devel ops.

3.12.1. AVB Troubl e condition
3.13 AUXI LI ARY CONTACTS. Provide auxiliary contacts (dry) to be used by the

Intrusion Detection System and the CCTV system as specified herein and
i ndi cated on the draw ngs.

]
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Appendi x All- RYG 2014 - Conventional Signs and Signals Red/Yell ow G een
Active Vehicle Barrier Safety Schene

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This safety schene is based on SDDCTEA 55- 15,
2014. Do Not Use For New Construction. It is

i ntended only for replacenent of existing systens

t hat cannot be fully upgraded to the | atest
correspondi ng safety schene. This system all owed the
use of Red/Yellow Green traffic signals or the use
of hybrid beacons, but hybrid beacon is now the
preferred signal to use. Designer should try to

i ncorporate as nuch of Appendi x Al as possi bl e when
doi ng the replacenent project. Delete if not used in

proj ect .
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Conventional Signs and Signal Safety Schene Features. Provide the follow ng
features for the Conventional (Signs and Signals) Safety Schene:
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NOTE: Paragraph 1 can be deleted in its entirety,
if the layouts of equipnent is shown on the
dr awi ngs.
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[1. Ceneral Layout Information
1.1 Active Vehicle Barriers in all inbound and outbound | anes.
1.2b Red/Yellow Geen (RYG. A three light traffic signal with

red/yel |l ow green signals over each inbound and outbound active barrier
Special location nmay require only posts i.e. no masts. Post nounted

requires two posts with each having a traffic signal. Install the signal at
the centerline of the AVB. The beacons are to be Light Enmitting D ode (LED)
type. Mast armwill have a 'Barrier Signal' sign.

1.3 A 610 mm2 foot wide stop line placed 9N30 feet in front of the the
active vehicle barrier and the traffic signal is 12 nmeters40 feet fromthe
near edge of the stop line. Provide a 'Stop Here On Red' sign

1.4 Double solid white |ines between inbound | anes approaching the barriers
to prohibit |ane changes in front of the barriers.

1.5 Di agonal pavenent striping. Provide white crosshatching pavenent
mar ki ng that covers the front and back VPDs.

1.6 Vehicle Presence Detectors (VPDs) |ocated i mediately before and

i mediately after each barrier. VPDs can be induction | oops, video notion
sensors, or other suitable technol ogi es capabl e of sensing vehicle

presence. |Induction | oops nmust be diagonal quadrapole |oop. A |loop

crossing nultiple lanes is not allowed. The VPD before the AVB starts 610 nm
2 feet fromthe AVB and is 1830 m®6 ft wi de by 1830 mm6 ft | ong

1.7 Warning Sign and Warning Beacons (w g-wags) (2 Beacons with alternating

flashing yellow lights) located 44.2 netersl1l45 feet in front of the
barriers. Beacon |anps will be LED.
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NOTE: Army. First guard booth panel option choose
for Arny projects. Al others, choose the second
guard booth opti on.
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1.8 One Master Control Panel, [one Guard Booth Control panel plus one Guard
Boot h EFO button each Guard Boot h][one Guard Booth EFO panel], one Overwatch
Position Control Panel, one Search Area Control panel per separate search
area, [Pedestrian panel, ]Jand a Local Control Panel or panels at each
barrier along with all control switches and indicating |Iights as shown on
the Drawi ngs. Locate the Master Control Panel in the Conmand and Contr ol

| ocation for use by the ACP/ECF guards. Locate each Local Control Panel at
or near its respective barrier power unit.

1.9 Red flashing in-paverent lights. Wen required are to be | ocated
bet ween the stop |line and approach VPD.
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NOTE: Horn is optional.
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[1.10 Horn | ocated at the crash-rated active vehicle barriers. Provide the
horn with a neans to adjust the volune.]

]
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NOTE: Choose the correct option. The operating
panel s used Appendi x Al and All are the sane.
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2 BARRI ER OPERATI NG CONTROL PANELS.

[ Operating panel layouts are found in Arnmy Standard Design draw ng
package. ][ Operati ng panel layouts are found in the contract draw ngs.]

3 TRAFFI C SI GNAL AND BARRI ER CONTROLS.
3.1. Hybrid Beacon. EFO MODE OF OPERATI ON.

3.1.1 EFO Operation. Under normal operations, all barriers' npde sel ector
switches on the Master Control Panel will be in the EFO position with the
key renoved and with that key being accessible only by the | ead ACP/ ECF
guard. Wth the barrier's node selector switch in the EFO position, EFOis
enabl ed for that direction of travel, but the Open and C ose switches for
that barrier on the Master Control Panel and the OQpen and C ose sw tches on
that barrier's Local Control Panel are disabl ed.

3.1.2. Traffic Signal. EFO MODE OF OPERATION. In the EFO nbde of operation
with the barrier open, the Traffic Signal is Geen. Upon activation of an
EFO command from any arned EFO del ay barrier enmergency closure by 4
seconds. Activate the w g-wag (warni ng beacons) as soon as EFO i s pushed.
During the 4 seconds, the Traffic Signals change from Geen to Yellow for 3
seconds and then to Red. Activate the in-pavenent |ights (steady on) and
stay red as long as the traffic signal light is red. After an additional
one second at Red, energize the barrier's energency close circuit to close
the barrier(s) in energency fast node (2 seconds or |ess) provided that the
VPDs inmediately in front of and behind the barrier are clear. |If either or
both VPDs detect a vehicle, then the barrier does not close; however, the
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the emergency close signal is latched only for those barriers that were in
EFO node at the time of activation. Once both VPDs are clear, the barriers
(those in EFO node) deploy (unless EFO Reset had been activated). [The
war ni ng horn sounds for 4 seconds with the setting adjustable in the
program] In addition to any indicating lights required for EFO activation
the systemis to be programed to show steady on red indicating |ight at al
EFCs to indicate an EFO activation; however, the EFO that was activated is
to have a flashing indicating |ight.
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NOTE: Default is that EFO Reset turns off the

W g-wags. This is a good visual to know that EFO
Reset took place. |f desired, they can stay on
after EFO Reset.
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3.2 Traffic Signal. EFO RESET. After an EFO activation, guards will close
all inbound and outbound | anes. Guards will obtain the EFO Reset key and
then activate the EFO Reset switch on the Master Control Panel to reset

EFO. [This turns off the warni ng beacons (w g-wags) and renoves the latch
conmand for the EFO circuit.][This renoves the |l atch command for the EFO
circuit.] The person in charge can then place the Master Control Pane

node switches into Test (or go through the sequence to use the Local panel)
and use the Open buttons to | ower each barrier. Once all the barriers are
Open for a given direction of travel and the correspondi ng node switches are
back in EFO node, then the traffic signal for that direction of travel turns
Green and the in-pavenment |ights deactivate. This needs to be done for both
directions of travel in order to have Geen traffic signals in al

directions.

3.3 TEST MODE OF OPERATI ON

3.3.1 Test Operation- Ceneral. An individual barrier can be test operated by
installing the proper |ane closure markings and barricades ahead of the
active barrier and then placing the node selector switch for that direction
of travel into the Test position. Wth the nbode selector switch in the Test
position, the barrier's Qpen and C ose switches on the Master Control Pane
for that direction of travel are enabled, but the Open and C ose swi tches on

the Local Control Panel for that direction of travel are disabled. In
addition all active EFO switches are disabled fromoperating any barrier for
that direction of travel. Were a single barrier spans both inbound and

out bound | anes, the test operation switch deactivates all EFO capability.

3.3.2 Traffic Signal. TEST MODE OF OPERATI ON. When a node switch is placed
in Test node, the traffic signals for that direction of travel cycle to RED
(traffic signal changes from Geen to Yellow for 3 seconds and then to

Red). The barriers for that direction of travel are allowed to operate

wi thout any tinme delay ONCE the signal is Red. The traffic signals for that
direction of travel stay Red until all the conditions are nmet for RETURN TO
EFO MODE. The in-pavenent lights for that barrier activate when the traffic
signal is red and stay red as long as the traffic signals are red. Note the
Wi g-wag beacons do not operate under Test node, but can be allowed to
operate if requested and approved. WARNI NG Installation is responsible
for proper |ane closure procedures (closing off the |ane, bagging the
traffic signal over the barrier if a long termoperation, having guards
present, etc) during Test node operation

3.4 LOCAL MODE OF OPERATI ON
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3.4.1 Local Qperation. Local npde is used when nai ntenance personnel need
to perform nmai ntenance on the barrier

3.4.1.1 Maintenance personnel would obtain the node selector switch key from
the | ead ACP/ ECF guard and place the key into the Master Control Pane
3-position node selector switch for the appropriate direction of travel.

3.4.1.2 The person then turns the selector switch to the Local position to
enabl e Local node and then renoves the key.

3.4.1.3 Wth the nbpde selector switch on the Master Control Panel in the
Local position, Open and C ose switches on the Master Control Panel for the
barriers for that direction of travel are disabled and all EFO switches are
di sabl ed for that direction of travel. |If a single barrier spans nultiple
directions of travel all EFO capability will be deactivated.

3.4.1.4 The mai ntenance person would then insert the key into the
appropriate Of-Local npde selector switch on the barrier's Local Control
Panel and turn the key to the "Local" position. This action activates the
pen and O ose switches at the Local Control Panel for the barriers in that
direction of travel

3.4.1.5 Maintenance personnel would al so have to bl ock and mark the | ane
ahead of the barrier in accordance with standard | ane cl osure
procedur es/ standards and also | ock and tag out certain equi pnent at the
barrier per the barrier manufacturer's recomendati ons for the type of
mai nt enance to be perforned.
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NOTE: Traffic Signal. First Paragraph applies to
final denial barriers that are configured to have
only one barrier per direction of travel. This can
be a single lane per direction of travel or nultiple
| anes with one barrier covering all the |lanes per
direction of travel

Traffic Signal. Second paragraph applies to fina
denial barriers that are configured to have nultiple

barriers for a direction of travel.
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[3.4.2 Traffic Signal. LOCAL MODE OF OPERATI ON (one barrier per direction
of travel). Wen a node switch is placed in either the Local node, the
traffic signals for that direction of travel cycle to RED (traffic signa
changes from Green to Yellow for 3 seconds and then to Red). The barriers
for that direction of travel are allowed to operate without any tine del ay
ONCE the signal is Red. The traffic signals for that direction of travel
stay Red until all the conditions are met for RETURN TO EFO MODE. The

i n-pavenent lights for that barrier activate when the traffic signal is red
and stay red as long as the traffic signals are red. Note the w g-wag
beacons do not operate under Local node, but can be allowed to operate if
requested and approved. WARNING Installation is responsible for proper

| ane cl osure procedures (closing off the |ane, bagging the traffic signa
over the barrier if a long termoperation, having guards present, etc)
during a Test or Local node operation

1[3.4.2 Traffic Signal. LOCAL MODE OF OPERATI ON (nore than one barrier per
direction of travel). Wen a node switch is placed in Local node, the
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traffic signals for that direction of travel DO NOT CHANGE STATE i.e. stays
green. The barriers for that direction of travel are allowed to operate

wi thout any time delay. The in-paverent lights for that barrier do not
activate. Note the w g-wag beacons do not operate. WARNING Installation
is responsible for proper |ane closure procedures (closing off the | ane,
bagging the traffic signal over the barrier if a long termoperation, having
guards present, etc) during a Test or Local node operation

13.5 If the Master Control panel is in EFO node and the Local Panel is in
Local node, that is a conflict. Traffic signal is green and EFO DOES NOT
function. Local panel does not have any control. The node indicating lights
for Local and EFO are to alternate flashing and an audible alarmis to
sound.

3.6 If the Master Control panel is in Test node and the Local Panel is in
Local node, that is a conflict. Traffic signal is Red after cycling and al
correspondi ng Test node functions are | NACTIVE. Local panel does not have
any control. The node indicating lights for Test and Local are to alternate
flashing and an audible alarmis to sound.
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NOTE: This is an optional switch function for
| ocations that have only one | ane per direction of
travel or have one barrier across all the |anes.

If there are nultiple |anes per direction of travel
with each |l ane having its own AVB and no | ane
separation, then provide this switch. Keep or delete
as required by the project.

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R R R R R

3.7 Qut-of-Service switch. This function is provided for tines when a
barrier is danaged in a | ane and needs to be taken out of service for an
extended period of time. The out of service switch is to be |located at the
AVB |l ocation and is allowed to operate in EFO, Test and Local nodes. Thi s
all ows an AVB to be locked out in a lane, but the other |ane can operate
under EFO. The switch | ocks out all functions for the AVB when acti vated.
The up and down lights for that AVB will alternate going on and off.

WARNING Installation is responsible for proper |ane closure procedures
(closing off the lane, bagging the traffic signal over the barrier, having
guards present, etc). The Qut-Of-Service switch has two positions: Yes

and No [contractor is allowed to use Enable and Disable, but it nust be
clear].

3.7.1 No Position. All controls operate normally.

3.7.2 Yes Position. The C ose/ Open position indicating lights for those
barriers will alternate fromone to the other approximtely every 1 sec.
This will happen at the Master Control Panel, Local Control Panel (if on)
and at any other panel that has barrier position indicator |ights.

3.7.2.1 If Local Panel is in Local Mde, then traffic signal is red and
i n-pavenent lights are on. Al controls to operate the barrier(s) are
| ocked out.

3.7.2.2 If systemis in Test Mdde, then traffic signal is red and

i n-pavenent lights are on. Al controls to operate the barrier(s) are
| ocked out.

SECTION 34 75 13.13 Page 151



3.7.2.2 If systemis in EFO Mode, then traffic signal is dark. Al controls
to operate the barrier(s) are | ocked out.

3.8. Traffic Signal. RETURN TO EFO MODE. Wen the node switch is placed in
the EFO nmode and all the barriers for that direction of travel are OQpen (not
depl oyed), then the barrier's Traffic Signal change fromRed to Green, if
it was Red. If a nbde switch is placed in the EFO node and any of the
barriers for that direction of travel are Closed, then the barrier's Traffic
Signal stays Red (if it was red) and an alarmis generated on the ACP/ ECF
TROUBLE wi ndow on the Gatehouse Control Panel. The in-pavenent |ights turn
of f when the traffic signal changes to G een

3.9 Vehicle Presence Detector consisting of safety |oops on either side of a
crash rated active vehicle barrier may require additional progranm ng and
hardware. |If the |oops are nore than 3 netersl0 feet apart, then add 0.5-1
sec (0.5 sec default) additional tine delay on the "back" |oop. The
alternative is to provide a latching | ogic between |oops. In the |atching

| ogic, the nmaster panel needs a rel ease pushbutton for each barrier

3.10 AUDI BLE ALARMS. Provide an audible alarmat the Master Control Panel
Overwatch Control Panel, [Pedestrian control panel, ]main Guard Booth
Control Panel and Search Area Control panel (s). The volume nust be

adj ustabl e either through a rheostat or other neans. Provide a button that
silences the audi ble alarm at each panel. This silence button does not

af fect the correspondi ng visual indicator. Silence button does not prevent
an audi ble alarmif a new condition devel ops.

3.10.1 Wien an EFO is pushed an alarmw || go off.

3.10.2 Overspeed and Wong-way will each cause an alarmto go off for 3
seconds and then clear itself.

3.10. 3 Duress activation

3.10.4 AVB Trouble condition. Al arm happens where there is nonitored
probl em detected that relates to the AVB. Red visual indicator for each
el ectric power unit.

3.10.5 VPD Trouble condition. Al arm happens when there is sonethi ng w ong
with the | oop controller or the | oops nonitored by that controller. Red
vi sual indicator for each |oop controller

3.10.6 VPD Activation for over the set anpbunt of tine period (typically 15
seconds) Light goes on inmmediately for VPD activation, but audi ble al arm
activates after 15 seconds.

3.10.7 Qut of Service activation. When a barrier is initially placed in
out - of -service, sound an audible alarmfor 3 seconds. Open and C ose
indicator lights are to alternate on/off.

3.10.8 Master Panel in EFO nmode and Local Panel is in Local Mbde. EFO npde
and Local node indicator lights alternate being on

3.10.9 Master Panel in Test nbde and Local Panel is in Local Mde. Test
node and Local node indicator lights alternate being on

3.10.10 Return to EFO node with an AVB or AVBs in the incorrect position

(not fully open). EFO node indicator |ight and open/down AVB position
[ight(s) flash.
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3.10. 11 Communication Loss alarm |f a programable |ogic controller |oses
conmuni cati on with another progranmable logic controller there will be an
audi bl e alarm Red visual indicator

3.10.12 Tanper switches - Control Panels. Tanper switches | ocated inside
each control panel cause an al arm when the cover is opened. Red visua
i ndi cator.

3.10. 13 Tanmper switches - Cabinets. Tanper switches | ocated inside each
cabi net cause an al arm when the cover is opened. Red visual indicator

3.11 LED Bl ank-Qut Sign (when used). The sign is to neet the foll ow ng:
3.11.1 Synbol conforns to MJTCD or |ocal Host Nation requirenents.

3.12 AUDI BLE ALARMS. (Operating panels with an audible alarmare to have a
neans to adjust the volunme. Provide a button that silences the audible
alarm at each panel. This silence button does not affect the corresponding
visual indicator. Silence button does not prevent an audi ble alarm from
sounding if a new condition devel ops.

3.12.1. AVB Trouble condition

3. 13 AUXI LI ARY CONTACTS

Provide auxiliary contacts (dry) to be used by the Intrusion Detection
System and the CCTV system as specified herein and indicated on the draw ngs.
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Appendi x A12-2015 - High Efficiency Presence Detection (HEPD) Active Vehicle
Barrier Safety Scheme
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NOTE: This safety schene is based on SDDCTEA 55- 15,
2014 with interimguidance for HEPD dated 2015. Do
Not Use For New Construction. It is intended only
for replacenent of existing systems that cannot be
fully upgraded to the [ atest correspondi ng safety
schene. Besides |ayout differences, the nain
difference for the controls are that this ol der
system al l owed a Nornmally Open operation and al so
used a dual phenonenol ogy with | oops and beam
detectors. Designer should try to incorporate as
much of Appendi x A2 as possi bl e when doing the

repl acenent project. Delete if not used in project.
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HI GH EFFI Cl ENCY PRESENCE DETECTI ON (HEPD) SAFETY SCHEME FEATURES. Provi de
the following features for the HEPD Safety Schene:

NOTE: Paragraph 1 can be deleted in its entirety,
if the layouts of equipnent is shown on the

dr awi ngs.
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[1 H GH EFFI Cl ENCY PRESENCE DETECTI ON ( HEPD) SAFETY SCHEMVE FEATURES.
Provide the follow ng features for the HEPD Safety Schene:

1.1 One Active Vehicle Barrier at the end of the Response Zone in each
i nbound and each out bound | ane.

1.2 Dual phenonenol ogy vehicle presence detectors (VPDs) | ocated in front
of and across the Stop Line (detectors la and 1b), between the Stop Line and
the barrier (detectors 2a and 2b), and inmediately after the barrier
(detectors 3a and 3b). Loops are la, 2a and 3a and the technol ogy are to be

di agonal quadrapole. Presence detectors 1b, 2b and 3b can be IR Break
Beans, video notion sensors, or other suitable technol ogi es capabl e of
sensing vehicle presence with a lag time of 0.5 seconds or |ess.

1.2.1 Stop Line Loop/Beam Provi de a vehicle presence detector (VPD) that
starts 1830 mm6 ft ahead of the stop line and goes across the stop |line that
is 1830 m6 ft wide by 7.3 nmeters24 ft | ong. Center the beam over the | oop
that is before the stop |ine.

1.2.2 Threat Loop/Beam Provide entry VPD that is between the stop line
and AVB and starts 610 mm2 ft fromthe AVB that is 6 neters20 ft |ong and

1830 m6 ft wide. This second VPD starts 610 nmm2 ft fromthe AVB. Center
t he beam over the | oop.

1.2.3. Secure Loop/Beam There is a third VPDis after the AVB and it is
1830 nmm6 ft by 1830 m6 ft and starts 610 nmm2 ft the AVB. Al VPDs, if

| oops, are to be quadrapol e. Center the beam over the | oop

1.3 Passive barriers on raised islands between each | ane. Passi ve
barriers and islands extend at least 7.6 neters25 ft fromjust ahead of the
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Stop Line to at least 1520 nmm5 ft beyond the trailing edge of the range of
VPDs 3a and 3b for inbound and outbound | anes. Passi ve barriers nust be

pl aced to ensure that a vehicle cannot do a reverse slip. A reverse slipis
where a vehicle passes over the barrier after a vehicle passes (slips in
behi nd goi ng opposite direction). See Draw ngs.

1.4 Passive barrier on a raised nedian island between the inner nost

i nbound and out bound | anes. Passive barriers and nedi an extend at |east 7.6
nmeters25 ft fromjust ahead of the Stop Line for the adjacent inbound | ane
and for the adjacent outbound |lane. |In some cases it nmay be valuable to
nove t he outbound AVB closer to the ID check area and utilize barrier up

(cl osed) operation. For this scenario, the raised nmedi an separating the

i nbound and outbound AVB's is of sufficient Iength to prevent w ong-way
entry while a vehicle exits. This length is to be equal to, or exceeding,
the distance traveled by the exiting vehicle at the posted speed limt unti
the barrier is securely closed. A passive barrier is to be extended between
AVB' s to prevent bypassing the system See Draw ngs.

1.5 Traffic Signals and associ ated si gnage.

1.5.1 Locations with a single inbound | ane and a single outbound | ane are to
be configured as follows. Provide a post on the driver side and passenger
side of the lane. As a minimumthe post is to have a three-head Traffic
Signal and a LED bl ank-out sign. Provide a traffic signal that is

Red- Yel | ow-Green top to bottom The Traffic Signal is to be located at the
front edge of the crash rated active vehicle barrier. Bottomof the signa
must be 8 ft above finished surface. The LED bl ank-out sign that states "DO
NOT ENTER' and is to be mounted below the traffic signal. See Draw ngs.

1.5.2 Locations with two or nore |lanes in the sane direction are to have the
following. Provide a post on the driver side and passenger side of the
lane. As a minimumthe post is to have a three-head Traffic Signal and a
LED bl ank-out sign and a sign that indicates which |ane the signal is

bel ongs. Provide a traffic signal that is Red-Yell ow Geen top to bottom
The Traffic Signal is to be located at the front edge of the crash rated
active vehicle barrier. Bottomof the signal nust be 8 ft above finished
surface. The LED bl ank-out sign states "DO NOT ENTER' and is nounted bel ow
the traffic signal. The sign on the other post states "LEFT LANE SI GNAL" OR
"RI GHT LANE SI GNAL" as appropriate. The outside |ane has the LED bl ank- out
sign on the passenger side post. The |lane next to the nedian has the LED

bl ank-out sign on the driver side post. See Draw ngs.

1.6 A 2 foot wide Stop Line placed 10 neters33 ft in front of the crash
rated active vehicle barrier as a driver nornally approaches the barrier
Provide a 'Stop Here On Red' sign

1.7 Actuated Traffic Arm 610 m2 ft beyond t he back edge of the Stop Line

1.8 Warning Sign and Warni ng Beacons (w g-wags) (2 Beacons with alternating
flashing yellow lights) located xxx feet in front of the barriers. "xxx"

i ndi cates the distance to the barrier, which is typically between 39.6 neters
130 ft and 45.7 neters150 ft. Beacon lanmps will be LED

1.9 Horn located at the crash-rated active vehicle barriers. Provide the
horn with a neans to adjust the vol une.
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NOTE: Arny. First guard booth option chose for
Arnmy projects. All others, chose the second guard
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booth option.
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1.10 One Master Control Panel, [one Guard Booth Control panel plus one
smal | er panel for each Guard Booth][one Guard Booth EFO Control Button], one
Overwat ch Position Control Panel, one Search Area Control panel for each
Search Area, and a Local Control Panel for each barrier along with al

control switches and indicating lights as shown on the Drawi ngs. The Master
Control Panel will be located in the designated Command & Control which
typically is in the Gatehouse for use by the ACP/ ECF guards. Each Loca
Control Panel for an individual barrier is to be located locally at or near
its respective barrier. |If there are multiple barriers, the local control
panel s can be conbined, if there is a clear visual line of site between the
| ocal control panel an all barriers.

1.11 Actuated Traffic Armfor each inbound | ane in the I D Check Area. ATAs
are installed near the Guard Booths as shown on the Drawi ngs. An ATA
Control Panel with Open and Close control switches for the ATA are provided
and mounted on the back wall of the Guard Booth bel ow t he back wi ndow. If
the installation plans on getting Automatic Installation Entry, then just
provide infrastructure for the future installation of the ATAs.

1.12 Red flashing in-pavenent |ights. Were required are to be | ocated
bet ween the stop line VPD and the approach VPD.

1. 13 Di agonal pavenent striping. Provide white crosshatchi ng pavenent
mar ki ng that covers the front and back VPDs. Do not stripe the stop line
VPD.

1.14 LED bl ankout sign that indicates 'Do Not Enter' installed at the
barrier. Two per direction of travel by placing one on each side of the
roadway on the traffic signal post.
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NOTE: Choose the correct option. The operating
panel s used Appendi x A2 do not natch the operating
panel s used for Al12-2015. Al12-2015 needs a four
position nmode switch and additional indicators for
t he beans.
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2 BARRI ER OPERATI NG CONTROL PANELS

[ Operating panel layouts are found in Arnmy Standard Design draw ng
package. ][ Operati ng panel layouts are found in the contract draw ngs.]

3 TRAFFI C SI GNAL AND BARRI ER CONTRCLS.

3.1 EFO MODE ACTIVATION. The followi ng descriptions assunme that the safety
VPDs (those | ocated adjacent to the AVB) are clear. A vehicle on the stop
line VPD does not inmpact AVB novenent under EFO. |If the VPDs are not clear
then the AVB depl oynent is delayed until all safety VPDs are clear. EFO
Qperation. Under normal operations, all |ane node sel ector switches on the
Master Control Panel will be in the EFO position with the key renoved and
accessible only by the | ead ACP/ECF guard. Wth the barrier's node sel ector
switch in the EFO position, EFO is enabled for that |ane, but the Open and
Close switches for that |ane on the Master Control Panel and the Qpen and

Cl ose switches on that barrier's Local Control Panel is disabled. 1In
addition to any indicating lights required for EFO activation, the systemis
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to be programred to show steady on red indicating light at all EFGs to
i ndi cate an EFO activation; however, the EFO that was activated is to have a
flashing indicating |ight.

3.1.1 EFO Mode of Operation with Active Vehicle Barrier (AVB) Up (C osed).

3.1.1.1 Initial State

a. AVB is UP (d osed)

b. VPDs do not have to be clear since the AYB is already in the closed
posi tion.

c. Traffic Armis Down (C osed).

d. Traffic Signals for that |ane are Red.

e. Warning beacons (w g-wags) and LED ' Do Not Enter' Bl ank-out signs area
of f.

3.1.1.2 EFO i s Pushed.
a. Warning beacons (w g-wags) and LED Bl ank-out signs activate
i medi atel y.
b. Horn activates for 10 seconds.
c. AVB remains in the deployed position until EFO Reset is acconplished.

3.1.2 EFO Mode of Operation with Active Vehicle Barrier (AVB) Down (Open).

3.1.2.1 Initial State

a. AVB is Down (QOpen).

b. Traffic Armis Down (d osed).

c. Traffic Signals for that |ane are Red.

d. Warning beacons (w g-wags) and LED Bl ank-out signs area off.

3.1.2.2 EFO i s Pushed.

a. Warning beacons (w g-wags) and LED Bl ank-out signs activate inmediately.
b. Lane horn(s) is activated for 10 seconds.

c. AVB is deployed. AVB is fully Up (Cosed) within 2 seconds (t=2). EFO
is not to be interrupted by any position limt switch for the Actuated
Traffic Arm

d. AVB remains in the deployed position until EFO reset is acconplished.

3.1.3 EFO Mdde of Operation while Active Vehicle Barrier (AVB) is Down
(Open) While Processing Traffic.

3.1.3.1 Initial State

a. AVB is Down (Qpen).

b. Traffic Armis Up (Open).

c. Traffic Signals for that lane are green i.e. in Nornmal Operation.
d. Warning beacons (w g-wags) and LED Bl ank-out signs area off.

3.1.3.2 EFO i s Pushed.

War ni ng beacons (w g-wags) and LED Bl ank-out signs activate i nmedi ately.
b. Lane horn(s) is activated for 10 seconds.

c. Traffic Signal if Green will go to Yellow for 2 seconds (t=2).

d. Traffic Signal will go to Red (t=2).

e. Traffic Arm begins to go Down (C ose) as soon as VPD la and 1b are
clear. Traffic Armis fully Down (C osed) after 2 seconds. EFOis not to
be interrupted by any position Iimt switch for the Actuated Traffic Arm
f. Once Traffic Armis fully Down (Cl osed), then AVB is deployed. AVB is to
be fully Up (Closed) within 2 seconds.

g. AVB remains in the deployed position until EFO reset is acconplished.

o

3.2 Normal Operation - AVB UP EFO Mode
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3.2.1.1 Initial State

a. AVB is Up (d osed).

b. Traffic Armis Down (C osed).

c. Traffic Signals for that |ane are Red.

d. Warning beacons (w g-wags) and LED Bl ank-out signs area Of.

3.2.1.2 Vehicle Stops is detected by stop |ine VPD.
a. Once vehicle detected, AVB is to start Down (Open) after a 1 second
delay (t=1).

b. AvBis fully Down (Open) after 2 nore seconds (t=3).

c. Once AVB is Down (Qpen), Traffic Armis to start Up (Open).

b. Traffic Armis fully Up (Open) after 2 nore seconds (t=5).

c. Traffic signal changes to Green (t=5).

d. Atiner is started once stop line VPDis cleared. The timer is set

for 3 seconds.
(1). If stop line VPDis clear for the 3 seconds then the Traffic Signal
is to change to Yellow (t=8).

(a). Traffic Signal is Yellow for 3 seconds (t=11). Once signal
changes to Yellow, the systemis to conplete the followi ng steps prior to
processi ng other vehicles, even if a vehicle is detected by the stop line
VPD.

(b). Traffic Signal changes to Red.

(c) Traffic Arm begi ns Down (Cl ose).

(d) Traffic Armis fully Down (C osed) after 2 seconds (t=13).

(e) Once Traffic Armis fully Down (Cl osed), AVBis to start Up
(dose).

(f) AVBis to be fully Up (Cosed) within 2 seconds (t-15).

(2). If the stop line VPD detects a vehicle before 3 seconds el apse,
then the Traffic Signal is to stay Green and the Traffic Armstay Up
(Open). The three second tiner resets to each tine the loop is cleared.

3.3 Normal Operation - EFO AVB Down (Open)

3.3.1.1 Initial State

a. AVB is Down (Qpen).

b. Traffic Armis Down (d osed).

c. Traffic Signals for that |ane are Red.

d. Wg-wags and LED Bl ank-out signs area off.

3.3.1.2 Vehicle Stops is detected by VPDs la and 1b.

a. Once vehicle detected, Traffic Armstarts Up (Open) after a 1 second
delay (t=1).

b. Traffic Armis fully Up (Open) after 2 nore seconds (t=3).

c. Traffic signal changes to Green (t=3).

d. Atiner is started once VPDs la and 1b are cleared. The timer is set
for 3 seconds.
(1). If VPDs 1a and 1b stay clear for the 3 seconds then the Traffic Signal
changes to Yell ow (t=6).
(a). Traffic Signal is Yellow for 3 seconds (t=9). Once signal changes to
Yell ow, the system conpletes the following steps prior to processing other
vehicles, even if a vehicle is detected by VPDs la and 1b.
(b). Traffic Signal changes to Red.
(c) Traffic Arm begi ns Down (Cl ose).
(d) Traffic Armis fully Dowmn (C osed) after 2 seconds (t=11).
(2). |If VPDs l1a and 1b detect a vehicle a vehicle before 3 seconds el apse,
then the Traffic Signal stays Geen and the Traffic Armstay Up (Open). The
three second timer resets to each time the [oop is cleared.
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NOTE: Default is that EFO Reset turns off the

Wi g-wags. This is a good visual to know that EFO
Reset took place. |f desired, they can stay on
after EFO Reset.
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3.4 EFO RESET. After an EFO activation, all EFO activated barriers cannot
be operated until an EFO Reset is acconplished. The guards will close all

i nbound and out bound | anes. Guards will obtain the EFO Reset key and then
activate the EFO Reset switch on the Master Control Panel to reset EFO
[This turns off the warni ng beacons (w g-wags) and renoves the | atch comrand
for the EFO circuit.][This renoves the latch comand for the EFO circuit.]
The person in charge can then place the Master Control Panel nbde swtches
into Test (or go through the sequence to use the Local panel) and use the
Open buttons to | ower each barrier.

3.5 TEST MODE OF OPERATI ON.

3.5.1 When a barrier's node switch is placed in Test nbde the following is
to happen. An individual barrier and traffic armcan be test operated by
installing the proper |ane closure markings and barricades ahead of the
active barrier and then placing the node selector switch for that direction
AVB into the Test position. Wth the node selector switch in the Test
position, the barrier's and traffic armis Open and C ose switches on the
Master Control Panel for that AVB is enabl ed, but the Open and C ose

swi tches on the Local Control Panel for that AVB are disabled. In addition
all active EFO activations disabled fromoperating that barrier.

3.5.2 Test Mdde Sequence of Operation

3.5.2.1 Initial State

a. Traffic Armis Down (C osed).

b. Traffic Signals for that |ane are Red. Note signals do not cycle through
yel | ow before changing to red.

c. warning beacons (w g-wags) and LED Bl ank-out signs area off.

d. AVB can either be Up (C osed) or Down (Open).

3.5.2.2 Switch is placed in Test

a. The operator nust ensure that the lane that the barrier is in is properly
bl ocked and marked prior to placing the switch into Test or Local npde.

This is to comply with MJTCD or Host Nation Criteria.

b. Switch nmust be in either Test or Local node for 1 second.

c. Blocks EFO operation for that |ane.

d. Horn sounds for 4 seconds or not at all

e. LED bl ankout signs activate.

f. Warni ng beacons do not activate.

3.5.2.3 Initial State

a. AVB is Down (QOpen).

b. Traffic Armis Up (Open).

c. Traffic Signals for that lane is G een.

d. warning beacons (w g-wags) and LED Bl ank-out signs area off.

3.5.2.4 Switch is placed in Test or Local Mode.

a. The operator nust ensure that the lane that the barrier is in is properly
bl ocked and marked prior to placing the switch into Test or Local Mode.
This is to comply with MJTCD or Host Nation Criteria.

b. Bl ocks EFO operation for that |ane.
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Traffic Signal changes fromgreen to yellow for 2 seconds then red.
Horn sounds for 4 seconds or not at all.

LED bl ankout signs activate.

War ni ng beacons do not activate.

oMol

3.6 LOCAL MODE OF OPERATI ON.

3.6.1 Local Qperation. Local npde is used when nai ntenance personnel need
to perform mai nt enance on the barrier.

3.6.1.1 Maintenance personnel would obtain the node selector switch key from
the | ead ACP/ ECF guard and place the key into the Master Control Panel
3-position nmode selector switch for the appropriate AVB.

3.6.1.2 The person then turns the selector switch to the Local position and
renove the key.

3.6.1.3 Wth the nbpde selector switch on the Master Control Panel in the
Local position, Open and Cl ose switches on the Master Control Panel for that
barrier and actuated traffic armis disabled and all EFO activations

di sabl ed for that AVB. Local npde operation is enabl ed.

3.6.1.4 The mai ntenance person would then insert the key into the
appropriate O f-Local npde selector switch on the barrier's Local Control
Panel and turn the key to the "Local" position. This action activates the
Open and C ose switches at the Local Control Panel for that barrier and
actuated traffic arm

3.6.1.5 Mai ntenance personnel would al so have to bl ock and nmark the | ane
ahead of the barrier in accordance with standard | ane cl osure
procedur es/ standards and also | ock and tag out certain equi pnent at the
barrier per the barrier manufacturer's recomendati ons for the type of
mai nt enance to be perforned.

3.6.2 Local Mdde Sequence of Qperation.

3.6.2.1 Initial State

a. Traffic Abmis Down (d osed).

b. Traffic Signals for that |ane are Red. Note signals do not cycle through
yel | ow before changing to red.

c. warning beacons (w g-wags) and LED Bl ank-out signs area off.

d. AVB can either be Up (O osed) or Down (Open).

3.6.2.2 Switch is placed in Local Mode

a. The operator nust ensure that the lane that the barrier is in is properly
bl ocked and marked prior to placing the switch into Test or Local npde.

This is to comply with MJTCD or Host Nation Criteria.

b. Switch nmust be in either Test or Local node for 1 second.

Bl ocks EFO operation for that |ane.

Horn does not sound.

LED bl ankout signs activate.

War ni ng beacons do not activate.

DO QO

.6.2.3 Initial State

AVB is Down (Open).

Traffic Armis Up (Open).

Traffic Signals for that lane is G een.

war ni ng beacons (w g-wags) and LED Bl ank-out signs area off.

Qoo w

SECTION 34 75 13.13 Page 160



3.6.2.4 Switch is placed in Local Mode.

a. The operator nust ensure that the lane that the barrier is in is properly
bl ocked and marked prior to placing the switch into Test or Local Mode.

This is to comply with MJTCD or Host Nation Criteria.

b. Bl ocks EFO operation for that |ane.

Traffic Signal changes fromgreen to yellow for 2 seconds then red.

Horn does not sound.

LED bl ankout signs activate.

War ni ng beacons do not activate.

D QO

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: This switch is optional. Verify with
custoner if desired.
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[3.7 Qut-of-Service switch. Provide one per direction of travel. This
function is provided for tines when a barrier is damaged in a | ane and needs
to be taken out of service for an extended period of time. WARN NG
Installation is responsible for proper |ane closure procedures (closing off
the | ane, bagging the traffic signal over the barrier, having guards
present, etc). The switch is located at the Local panel but can function
at anytime. The Qut-O-Service switch has two positions: Yes and No or the
wordi ng Enable and Disable is allowed..

3.7.1 No Position. Al controls operate normally.

3.7.2 Yes Position. The C ose/ Open position indicating lights for those
barriers will alternate fromone to the other approximtely every 1 sec.
This will happen at the Master Control Panel, Local Control Panel (if on)
and at any other panel that has barrier position indicator |ights.

3.7.2.1 If Local Panel is in Local Mdde, then traffic signal is red and
i n-pavenent lights are on. Al controls to operate the barrier(s) are
| ocked out.

3.7.2.2 If systemis in Test Mde, then traffic signal is red and

i n-pavenent lights are on. Al controls to operate the barrier(s) are
| ocked out.

3.7.2.3 If systemis in EFO Mode, then traffic signal is green. Al
controls to operate the barrier(s) are | ocked out.

13.8 RETURN TO AN EFO MODE. The traffic armis to be down, AVB is up, and
the traffic signal is to be red. Wen the operator places the node switch
into EFO node, the systemis to wait 1 second and then check the position of
the traffic armand the AVB. |If either the traffic armor the AVB are not
in the correct position or both are not in the correct position, then the
EFO Mode indicating light is to flash and an audi bl e al arm activates. The
audi ble alarmis on for 1 second and then off for 2 seconds. The audible
alarmcontinues in this manner until the equipnent is either put in the
correct position or the alarmsilence is pushed.

3.9 VPDs.

3.9.1 Stop Line VPD. This vehicle presence detection device is used to
notify the systemwhen a vehicle is in position to be processed through the
| ane.

3.9.2. Safety VPDs. These vehicle presence detection devices are used to
notify the systemwhen a vehicle is traversing the AVB and it will suppress
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the AVB fromgoing Up (O ose) or Down (Qpen).
These VPDs nust be clear before the AVB is allowed to depl oy.

3.9.3. Wen a VPD is activated for 15 seconds or nore, an audi bl e/vi sua
alarmindicating |ight activates for that |ane.

3.9.4. Vehicle Presence Detector consisting of safety | oops on either side
of a crash rated active vehicle barrier may require additional progranmm ng
and hardware. |If the |loops are nmore than 10 ft (3 neters) apart, then add
0.5-1 sec additional time delay on the "back" loop. The alternative is to
provide a latching | ogic between |oops. In the latching logic, the naster
panel needs a rel ease pushbutton for each barrier

3.10 Lane Horn. The horn activates under EFO An adjustable timer is to be
set at 10 seconds.

3.11 Actuated Traffic Arm The Traffic Armis to have an edge sensor or a
torque notor sensor to stop it fromcontinuing to close on a vehicle. Wen
the sensor inpacts an object it stops notion and reverses to the Up (Open)
position. Loops or break beans are not allowed for this operation. The
stop line VPDis to prevent the traffic armfromclosing until the VPDis
cl ear ed.

3.12 AUDI BLE ALARVS. Provide an audi ble alarmat the Master Control Panel
Overwat ch Control Panel, main Guard Booth Control Panel, Pedestrian Booth,
and Search Area Control panel(s). The volune nust be adjustable either

t hrough a rheostat or other means. Provide a button that silences the
audi bl e al arm at each panel. This silence button does not affect the
correspondi ng visual indicator. Silence button does not prevent an audible
alarmif a new condition devel ops.

3.12.1. Wien an EFO is pushed an alarmwill go off for 10 seconds unl ess
silenced earlier.

3.12.2. Overspeed and Wong-way will cause an alarmto go off for 3 seconds
and then clear itself.

3.12.3. Duress activation.

3.12.4 AVB Trouble condition. Al arm happens where there is nonitored
probl em detected that relates to the AVB. Red visual indicator for each
el ectric power unit.

3.12.5 VPD Troubl e condition. Al arm happens when there is sonethi ng wong
with the | oop controller or the | oops nonitored by that controller. Red
vi sual indicator for each |oop controller

3.12.6 VPD Activation for over the set anpbunt of tine period (typically 15
seconds) Light goes on inmediately for VPD activation, but audi ble al arm
activates after 15 seconds.

3.12.7 Qut of Service activation. When a barrier is initially placed in
out - of -service, sound an audible alarmfor 3 seconds. Open and C ose
indicator lights are to alternate on/off.

3.12.8 Master Panel in EFO node and Local Panel is in Local Mbde. EFO npde
and Local node indicator lights alternate being on

3.12.9 Master Panel in Test nmode and Local Panel is in Local Mde. Test
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node and Local node indicator lights alternate being on

3.12.10 Return to EFO node with an AVB or AVBs in the incorrect position
(not fully open). EFO node indicator |ight and open/down AVB position
[ight(s) flash.

3.12.11 Communication Loss alarm |f a programable |ogic controller |oses
conmuni cati on with another progranmable logic controller there will be an
audi ble alarm Red visual indicator

3.12.12 Tanper switches - Control Panels. Tanmper switches | ocated inside
each control panel cause an al arm when the cover is opened. Red visua
i ndi cator.

3.12.13 Tamper switches - Cabinets. Tanmper switches | ocated inside each
cabi net cause an al arm when the cover is opened. Red visual indicator

3.13 LED Bl ank-Qut Sign. The sign is to neet the follow ng:

3.13.1 Synbol conforns to MJTCD or |ocal Host Nation requirenents.

3.14 AUDI BLE ALARMS. Provide an audi ble alarmat the Local Control Panel
The vol ume nust be adjustable either through a rheostat or other means.
Provide a button that silences the audi ble alarmat each panel. This
silence button does not affect the corresponding visual indicator. Silence
button does not prevent an audible alarmif a new condition devel ops.
3.14.1. AVB Trouble condition

3. 15 AUXI LI ARY CONTACTS

Provide auxiliary contacts (dry) to be used by the Intrusion Detection
System and the CCTV system as specified herein and indicated on the draw ngs.
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Appendi x A13-2014 - BARRIER-UP (Sally Port or Platooning) Active Vehicle
Barrier Safety Scheme
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NOTE: This safety schene is based on SDDCTEA 55- 15,
2014. Do Not Use For New Construction. It is

i ntended only for replacenent of existing systens

t hat cannot be fully upgraded to the | atest
correspondi ng safety schene. This system did not
require a traffic arm (optional only) nor a stop
line | oop. Designer should try to incorporate as
much of Appendi x A3 as possi bl e when doi ng the

repl acenent project. Delete if not used in project.
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BARRI ER-UP (Sally Port or Pl atooni ng) SAFETY SCHEME FEATURES. Provide the
followi ng features for the full contai nment Safety Schene:
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NOTE: Paragraph 1 can be deleted in its entirety,
if the layouts of equipnent is shown on the
dr awi ngs.
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[1 General equipment |ayout information

1.1 One or nore sets of Active Vehicle Barriers in the i nbound and out bound
| ane or | anes. Each set of barriers consists of an initial and fina
barrier(s) separated by a selected distance to forman entrapnment area, in
which either the initial barrier(s) or final barrier(s) is always closed.

1.2 Passive barrier on a raised island separating the inbound entrapmrent
area fromthe outbound entrapnment area to prevent vehicle crossover.

1.3 Passive barriers along the ACP/ECF corridor to contain vehicles within
the corridor.

1.4 One three-light Traffic Signal |ocated on each side of each crash rated
active vehicle barrier (or roadway if there is nore than one barrier across
t he roadway) as shown on the Drawi ngs. Provide three lights in each Traffic
Signal with a light configuration of Red-Yellow Green top to bottom

1.5 A 610 mm2 foot wide stop line placed 4.3 netersl4 feet (AVB to nearest
line edge) in front of each barrier(s) as a driver normally approaches the
barrier(s). Provide a 'Stop Here On Red' sign at the stop line on each side
of the roadway.

1.6 Vehicle presence detectors |ocated i medi ately before and i medi ately
after each barrier. Presence detectors can be induction |oops, video notion
sensors, or other suitable technol ogi es capabl e of sensing vehicle presence.
I nducti on | oops nust be di agonal quadrapole |oop and sized per lane i.e. a

| oop crossing multiple lanes is not allowed.

1.7 Threat |loop |located between the stop Iine and the AVB is 1830 m6 ft by
1830 nm6 ft and is 610 n2 ft fromthe AVB. The secure loop is 1220 mm4 ft
by 1830 mm6 ft wide and is 610 nm2 ft fromthe AVB. Presence detectors can be
i nduction | oops, video notion sensors, or other suitable technol ogies
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capabl e of sensing vehicle presence.

1.7 One Master Control Panel, one Guard Booth Control panel for each Guard
Boot h, and one Overwatch Panel along with all control sw tches and
indicating |lights as shown on the Drawings. The Master Control Panel is
normal ly located in the Conmand and Control for use by the | ead ACP/ ECF
guard.
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NOTE: Arny. First guard booth option choose for
Arnmy projects. Al others, choose the second guard
booth option.
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1.8 One Master Control Panel, [one Guard Booth Control panel plus one Guard
Boot h EFO button each Guard Boot h] [ one Guard Booth EFO panel], one Overwatch
Position Control Panel, one Search Area Control panel per separate search
area, [Pedestrian panel, ]Jand a Local Control Panel or panels at each
barrier along with all control switches and indicating |lights as shown on
the Drawi ngs. Locate the Master Control Panel in the Conmand and Contro

| ocation for use by the ACP/ECF guards. Locate each Local Control Panel at
or near its respective barrier power unit.

1.9 Di agonal pavenent striping. Provide white cross hatchi ng pavenent
mar ki ng that covers the front and back VPDs. Do not stripe the stop line
VPD.
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NOTE: Stop line traffic armis optional. It is
recommended to provide since it help provide another

vi sual indicator.
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[1.10 Provide an Actuated Traffic Armfor each lane. Install ATAs 610 mMm?2
ft fromthe backside of the stop |line.

][1.11 Provide an Actuated Traffic Arm (ATA) for each inbound | ane in the
I D Check Area. ATAs are to be installed near the Guard Booths as shown on
the Drawi ngs. Provide an ATA Control Panel with Open and C ose contro
switches for the ATA and nmount in the Guard Boot h.

1]
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NOTE: Choose the appropriate option. Note that the
only difference to the operating panel between A3
and A13-2014 is the stop line VPD indicator. A3
requires it.
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2 BARRI ER OPERATI NG CONTROL PANELS

[ Operating panel layouts are found in Arnmy Standard Design draw ng
package. ][ Operati ng panel layouts are found in the contract draw ngs.]

3 TRAFFI C SI GNAL AND BARRI ER CONTROLS
3.1 BARRI ER LAYQUT AND DESI GNATI ONS. Arrange each inbound and out bound | ane

to have two barriers per lane arranged in to entrap a vehicle or vehicles
bet ween them Design the space between barriers to be | ong enough for the

SECTION 34 75 13.13 Page 165



| ongest vehicle anticipated for the ACP/ ECF. The space nmay be nade | onger
to acconmpdate nultiple vehicles in a platooning type arrangenent. The
initial barrier fromthe perspective of innocent notorists is designated 1
and the final barrier is designated 2 for inbound lanes. The initia
barrier, again fromthe perspective of the innocent notorists |eaving the
installation, is designated 1, and the final barrier is designated 2 for
out bound | anes.

3.2 AUTO MODE OF OPERATI ON

3.2.1 Auto Operation. In the Auto node of the Inbound Barriers' node

sel ector switch, the Cose and Open switches on the Control Panel are
deactivated for the inbound barriers and the Fill and Rel ease switches on
the Master Control panel are activated for the inbound barriers. Guard
Boot h Panel s and Overwatch Panel are activated for the inbound barriers, but
only if the armdisarmswitch for the given panel is in the armed position
The above requirenents also apply to the control swi tches and control |ogic
for the outbound barriers.

3.2.2 Initially with no vehicles present in the inbound | anes and the

I nbound Barriers' Mnual - Auto - Local npde selector switch in the Auto
node, Barrier 1 is open and Barrier 2 is closed. Incomng vehicles are
checked at the I D Check point and if cleared are allowed to pass over
Barrier 1 and proceed to the Stop Line for Barrier 2. The guard at either

t he Gatehouse or the Guard Booth then activates the | nbound Rel ease switch.
Upon activation of the Inbound Rel ease switch, the Traffic Signal for
Barrier 1 goes fromGeen to Yellow for three seconds and then to Red. After
an additional second of Red, Barrier 1's close circuit is energized to close
the barrier and traffic armif present. After Barrier 1 is fully closed,
Barrier 2's open circuit is energized to open Barrier 2. Wen Barrier 2 is
fully open, its Traffic Signal changes fromRed to Green to allow the
vehicle or vehicles to proceed onto the Installation. |If traffic arns are
provided at the Stop Line, then the traffic armassociated with Barrier 1
will close first followed by closing Barrier 1. The traffic arm associ ated
with Barrier 2 will have the barrier open first and then the traffic arm
will open. |In both cases, the traffic signal does not change to G een

unl ess both the traffic armand crash rated active vehicle barrier are fully
open.

3.2.3 Wen the vehicle or vehicles between Barriers 1 and 2 have passed
over Barrier 2, the guard activates the Inbound Fill switch. Upon
activation of the Inbound Fill switch, the Traffic Signal for Barrier 2
changes from Green to Yellow for 3 seconds and then to Red. After an
additional 1 second at Red, Barrier 2's close circuit is energized to close
Barrier 2. After Barrier 2 is fully closed, the open circuit for Barrier 1
is energized to open Barrier 1. After Barrier 1 is fully open, its Traffic

Signal changes fromRed to Geen. |If there is a traffic armassociated with
Barrier 2, the traffic armcloses once the signal is Red, then once fully
cl osed, then Barrier 2 closes. If there is a traffic armassociated with

Barrier 1, then Barrier 1 will open first, followed by the traffic arm
Once both are open then the signal changes to G een

3.2.4 The same controls apply to Barriers 1 and 2 in the outbound | anes and
control sw tches Qutbound Rel ease and Qut bound Fill

3.2.5 Supervise the close circuit for all barriers by the Vehicle Presence
Detectors (VPD s) in front of and behind the barrier, such that if either
VPD detects a vehicle, the barrier close circuit is suppressed. The open
circuit is not inpacted by a VPD being activated.
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3.2.6 A green indicating |light adjacent to each Fill switch illun nates
when the | ane barriers are nmoving to the Fill position fromthe barriers
being in the Rel ease position. The indicating light is only on while the
barriers (and actuated traffic arnms) are noving to the proper position. Once
inthe Fill position the indicating |ight goes off. Simlarly, there is a
green indicating |ight adjacent to each Rel ease switch that |ights when the
| ane barriers are noving to the Rel ease position fromthe barriers being in
the Fill position. The indicating light is only on while the barriers (and
actuated traffic arms) are noving to the proper position. Once in the

Rel ease position the indicating |ight goes off.

3.2.7 Red indicating lights are provided to indicate when the barriers (and
actuated traffic arms) are in the Fill or Rel ease positions.

3.3 MANUAL MODE OF OPERATI ON

3.3.1 In the Manual node of the Inbound Barriers' node selector switch, the
Cl ose and Open switches on the Master Control Panel are activated for the

i nbound barriers, but the Fill and Rel ease switches on the Mster, Cuard
Boot h Control Panels, and Overwatch Panel are deactivated for inbound
barriers. The above requirenents also apply to the control swtches and
control logic for the outbound barriers. The AVB and traffic armin manua

node can be operated independently. Wr ni ng: In this node it is possible
to have the traffic arns and AVBs all in the option position
3.3.1 When the Inbound Barriers Manual - Auto - Local nbde switch is placed

in the Manual node, the inbound barriers can now be controlled by the

i ndi vidual barrier Open and C ose switches on the Master Control Panel
Initiation of a Cose conmand to an open barrier causes that barrier's
Traffic Signal to change from Geen to Yellow for 3 seconds and then to

Red. After an additional one second of Red, the barrier's close circuit is
energi zed through the VPD s imediately in front of and behind the barrier
If the VPD's are clear, the barrier closes. Initiation of an Open comrand
to a closed barrier energizes the open circuit for the barrier and open the
barrier. After the barrier is fully open and the nbde switch is placed in
Auto node, then the Traffic Signal changes from Red to G een. In the
Manual node, both initial and final barriers in a given entrapnent area can
be opened. Situations requiring this configuration include passing a
vehicle that is longer than the entrapment area. |In such situations, guards
must provi de conpensatory security measures to defeat a threat while both
barriers are open. |If there is a traffic armassociated with a barrier, the
traffic armis to close first and open | ast when conpared to the barrier
noverment. Manual nobde does not all ow manual operation of the barrier and
the traffic armseparately from each other.

3.3.2 The close circuit for all barriers is supervised by the Vehicle
Presence Detectors (VPD s) in front of and behind the barrier, such that if
either VPD detects a vehicle, the barrier close circuit is suppressed. The
open circuit is not inpacted by a VPD being activated.

3.4 LOCAL MODE OF OPERATI ON

3.4.1 Local Operation. Local node is used when nmi ntenance personnel need to
perform mai nt enance on the barrier

3.4.1.1 Maintenance personnel would obtain the node selector switch key from

the | ead ACP/ ECF guard and place the key into the Master Control Pane
3-position nmode selector switch for the appropriate direction of travel.

SECTION 34 75 13.13 Page 167



3.4.1.2 The person then turns the selector switch to the Local position and
renove the key.

3.4.1.3 Wth the nopde selector switch on the Master Control Panel in the
Local position, Open and C ose switches on the Master Control Panel for the
barriers for that direction of travel are disabled and Auto npde is disabl ed
di sabled for that barrier set.

3.4.1.4 The mai ntenance person would then insert the key into the
appropriate O f-Local node selector switch on the barrier's Local Contro
Panel and turn the key to the "Local" position. This action enables the
pen and O ose switches at the Local Control Panel for the barriers in that
direction of travel

3.4.1.5 Maintenance personnel would al so have to bl ock and mark the | ane
ahead of the barrier in accordance with standard | ane cl osure
procedures/ standards and also | ock and tag out certain equi pnent at the
barrier per the barrier manufacturer's recommendati ons for the type of
mai nt enance to be perforned.

3.4.2 \Wen the Inbound Barriers Manual - Auto - Local nbde switch is placed
in the Local nbde no change takes place with the traffic signals. This
action just locks out the Auto and Manual node functions. The key is then
taken to the Local panel where the Local panel is placed into Local node.
The i nbound barriers can now be controlled by the individual barrier Open
and Cl ose switches on the Local Control Panel. Initiation of a C ose
conmand to an open barrier causes that barrier's Traffic Signal to change
fromGeen to Yellow for 3 seconds and then to Red. After an additional one
second of Red, the barrier's close circuit is energized through the VPD s
imediately in front of and behind the barrier. |If the VPD's are clear, the
barrier closes. Initiation of an OQpen conmmand to a closed barrier energizes
the open circuit for the barrier and open the barrier. After the barrier is
fully open and the node switch is placed in Auto node, then the Traffic

Si gnal changes from Red to G een. In the Local node, both initial and
final barriers in a given entrapnent area can be opened. In such
situations, guards nust provide conpensatory security neasures to defeat a
threat while both barriers are open. The traffic armassociated with a
barrier is operated i ndependent fromthe crash rated active vehicle

barrier. Upon conpletion of maintenance, the traffic arm and correspondi ng
barrier need to be in the sane position e.g. either both open or both

cl osed.

3.4.3 The close circuit for all barriers is supervised by the Vehicle
Presence Detectors (VPD s) in front of and behind the barrier, such that if
either VPD detects a vehicle, the barrier close circuit is suppressed. The
open circuit is not inpacted by a VPD being activated.

3.5 FINAL BARRIER A VPD located at the barrier's STOP line detects a
vehicle's presence in the entrapnent area. If the final barrier is closed,
then a signal is sent to the guard in the Gatehouse notifying hinmher of the
vehicle's presence. The signal causes a short audible noise to alert the
guard and turns on a Red indicating light until the final barrier is open

If the barrier is open, then just the indicating light for the |oop

illum nates.

3.6 FILL OR RELEASE COMVAND W TH VPD

3.6.1 Vehicle Presence Detector consisting of safety |oops on either side of
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a crash rated active vehicle barrier may require additional programing and
hardware. |f the |oops are nore than 3 netersl0 ft apart, then add 0.5-1
sec additional tinme delay on the "back" |oop. The alternative is to provide
a latching logic between |oops. In the latching |ogic, the naster pane

needs a rel ease pushbutton for each barrier

3.6.2 Wien in Auto nmode and a Fill or Release command is requested, then the
systemis to function as indicated.

3.6.2.1 When a VPD is activated on a barrier that is to close, then the

action (Fill or Release) is suppressed. An audible alarmis to sound and the
Fill or Release indicating light is to Flash. The original conmand is

unl atched. Once the VPD(s) is cleared, then the guard nmust hit the reset
button to clear the systemand alarm The Fill or Release command is to be

reinitiated then. Once the traffic armor barrier starts to close, a VPD
activation is not to stop the cycle. The VPD nust be activated prior to the
conmand to stop the conmand.

3.6.2.2 A VPD activation on a barrier that is to open does not stop the
action of opening (Fill or Release).

3.7 MANUAL OPEN OR CLOSE COMVAND W TH VPD.

3.7.1 Manual operation to Open a barrier or traffic armis not inpacted by
a VPD activation associated with that barrier/traffic arm

3.7.2 Manual operation to Close a barrier or traffic armis suppressed by a
VPD activation associated with that barrier/traffic arm The VPD activation
nmust take place prior to the Cose command to suppress the action. The
conmand i s unl atched and nust be reinitiated once the VPD(s) is cleared.

3.8 RETURN TO AUTO MCODE

3.8.1 When the node switch is placed in the Auto node and all the barriers
for that direction of travel are in the appropriate configuration - one is
pen (not depl oyed) and one is C osed (deployed), then the Auto nobde
indicating light illumnates and the corresponding Fill or Release light is
to be illum nated.

3.8.2 If a nobde switch is placed in the Auto node and if both barriers for

that direction of travel are either Open or Closed or if the traffic arm and
barrier are in an incorrect position, then an alarmis to sound. The visua
indicator is to be an alternating flashing of the Fill and Rel ease indicator
lights and the Auto indicating light is to turn off. The guard needs to go

to manual node and pl ace the equiprment in the correct configuration. Moving
the node switch fromAuto to Manual (or local) nmode turns off the alarm

3.9 RESET. Reset button is only located at the Master Control Panel

3.9.1 The reset button is used to reset after an Auto node Fill or Rel ease
action is stopped by a VPD during a closing action. See RETURN to Auto Mdde.

3.9.2 The reset button is also used to correct the unlikely situation that
a barrier and traffic armare prevented from conpleting a coordi nated
action. One possible is traffic armclosing on an object and then reversing
back to the open position

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This is an optional switch function for
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| ocations that have only one | ane per direction of
travel or have one barrier across all the lanes. |If
there are multiple | anes per direction of travel
with each |l ane having its own AVB and no | ane
separation, then provide this switch. Keep or delete
as required by the project.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

3.10 CQut-of-Service switch. This function is provided for tinmes when a
barrier is danaged in a | ane and needs to be taken out of service for an
extended period of time. The out of service switch is to be |located at the
AVB |l ocation and is allowed to operate in EFO, Test and Local nodes. Thi s
all ows an AVB to be locked out in a lane, but the other |ane can operate
under EFO. The switch |l ocks out all functions for the AVB when activated.
The up and down lights for that AVB will alternate going on and off.

WARNING Installation is responsible for proper |ane closure procedures
(closing off the lane, bagging the traffic signal over the barrier, having
guards present, etc). The Qut-OF-Service switch has two positions: Yes

and No or Enable and Disable is allowed for the wording.

3.11 AUDI BLE ALARMS. Provide an audible alarmat the Master Control Panel
Overwat ch Control Panel, [Pedestrian control panel,] main Guard Booth
Control Panel and Search Area Control panel (s). The volume nmust be

adj ustabl e either through a rheostat or other neans. Provide a button that
silences the audi ble alarm at each panel. This silence button does not

af fect the correspondi ng visual indicator. Silence button does not prevent
an audi ble alarmif a new condition devel ops.

3.11.1. Overspeed and Wong-way will cause an alarmto go off for 3 seconds
and then clear itself.

3.11.2. Duress activation

3.11.3 AVB Trouble condition. Al arm happens where there is nonitored
probl em detected that relates to the AVB. Red visual indicator for each
el ectric power unit.

3.11.4 VPD Trouble condition. Al arm happens when there is sonethi ng wong
with the | oop controller or the | oops nonitored by that controller. Red
vi sual indicator for each |oop controller

3.11.5 VPD Activation for over the set anpbunt of tine period (typically 15
seconds) Light goes on inmmediately for VPD activation, but audi ble al arm
activates after 15 seconds.

3.11.6 Qut of Service activation. When a barrier is initially placed in
out - of -service, sound an audible alarmfor 3 seconds. Open and C ose
indicator lights are to alternate on/off.

3.11.7 Master Panel in EFO node and Local Panel is in Local Mbde. EFO npde
and Local node indicator lights alternate being on

3.11.8 Master Panel in Test npde and Local Panel is in Local Mdde. Test
node and Local node indicator |lights alternate being on

3.11.9 Return to EFO node with an AVB or AVBs in the incorrect position (not

fully open). EFO node indicator |ight and open/down AVB position |ight(s)
fl ash.
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3.11.10 Communi cation Loss alarm |f a programable |ogic controller |oses
conmuni cati on with another progranmable logic controller there will be an
audi ble alarm Red visual indicator

3.11.11 Tanper switches - Control Panels. Tanmper switches | ocated inside
each control panel cause an al arm when the cover is opened. Red visua
i ndi cator.

3.11.12 Tamper switches - Cabinets. Tanmper switches | ocated inside each
cabi net cause an al arm when the cover is opened. Red visual indicator

3.11.13 If an actuated traffic armis provided at the crash rated active
vehicle barriers are equipped with a break armalarm Upon breakage of the
traffic arm an audible/visual alarmis to happen at the nmaster control
panel . The visual indicator consists of a the traffic arm position

i ndi cator |ight flashing.

3.11. 14. Master Panel in Auto nbde and Local Panel is in Local Mdde. Auto
node and Local node indicator |lights alternate being on

3.11.15. Master Panel in Manual/Test node and Local Panel is in Local Mode.
Manual / Test nmode and Local node indicator lights alternate being on.

3.11.16. Return to Auto node with an AVB or AVBs are in the incorrect
position (not fully open). Auto node indicator |ight and open/down AVB
position light(s) flash.

3.12 AUDI BLE ALARMS. Provide an audi ble alarmat the Local Control Panel
The vol ume nust be adjustable either through a rheostat or other means.
Provide a button that silences the audi ble alarmat each panel. This
silence button does not affect the corresponding visual indicator. Silence
button does not prevent an audible alarmif a new condition devel ops.

3.12. 1. AVB Troubl e condition
3. 13 AUXI LI ARY CONTACTS. Provide auxiliary contacts (dry) to be used by the

Intrusion Detection System and the CCTV system as specified herein and
i ndi cated on the draw ngs.
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APPENDI X B

Events and Alarns at ACP/ ECF, CSMS, & Recorded

Event / Al ar m Poi nt Al arm at Alarm |Record
Command & |at on SER
Contr ol CS\Vs
On CGenerator Power (Note 8) Yes No No
Generator Low Fuel (Note 8) Yes No No
UPS Trouble Alarm (Note 9) Yes No No
Hydrogen Gas Al arm (Note 10) Yes No No
Barrier #N | nbound - EFO Mode (Note 4) No No Yes
Barrier #N | nbound - TEST Mbde No No Yes
Barrier #N | nbound - LOCAL Mbde No No Yes
Barrier #N | nbound - AUTO Mdde (Note 12) No No Yes
Barrier #N Qutbound - EFO Mode (Note 4) No No Yes
Barrier #X Qutbound - TEST Mdde No No Yes
Barrier #X Qutbound - LOCAL Mode No No Yes
Barrier #X Qutbound - AUTO Mode (Note 12) No No Yes
Barrier #N | nbound AVB - Manual C ose Comand No No Yes
Barrier #N I nbound AVB - Manual Open Comand No No Yes
Barrier #N |Inbound Traffic Arm- Munual d ose
Command (Note 3) No No Yes
Barrier #N Inbound Traffic Arm- Mnual Open
Comrand (Note 3) No No Yes
Barrier #X Qutbound AVB - Manual O ose Command No No Yes
Barrier #X Qutbound AVB - Manual Open Command No No Yes
Barrier #X Qutbound Traffic Arm- Manual d ose No No Yes
Command (Note 3)
Barrier #X Qutbound Traffic Arm- Mnual Open No No Yes
Comrand (Note 3)
EFO Activation - Mster Panel Yes No Yes
EFO Activation - Pedestrian Booth Yes No Yes
EFO Activation - Guard Booth #Y Yes No Yes
EFO Activation - Search Area Yes No Yes
EFO Activation - Overwatch Yes No Yes
EFO Activation - Any Location (Note 11) No Yes No
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APPENDI X B

Events and Alarns at ACP/ ECF, CSMS, & Recorded

Event / Al ar m Poi nt Al arm at Alarm |Record
Conmand & |at on SER
Cont rol CSMVs
Barrier #N I nbound AVB Close Circuit Energized No No Yes
Barrier #X Qutbound AVB Close Circuit Energized No No Yes
Barrier #N Inbound AVB - Trouble Al arm Yes No Yes
Barrier #X Qutbound AVB - Trouble Al arm Yes No Yes
Barrier #N I nbound AVB - Safety Loop Troubl e Yes No No
Barrier #X Qutbound AVB - Safety Loop Trouble Yes No No
Barrier #N I nbound AVB - Loop 1 (stop line) No No Yes
Mal function (Note 13)
Barrier #N I nbound AVB - Safety Loop 2 (threat No No Yes
side) Mal function
Barrier #N | nbound AVB - Safety Loop 3 (secure No No Yes
side) Mal function
No No Yes
Barrier #X Qutbound AVB - Loop 1 (stop line)
Mal function (Note 13) No No Yes
Barrier #X Qutbound AVB - Safety Loop 2 (threat
side) Mal function No No Yes
Barrier #X Qutbound AVB - Safety Loop 3 (secure
side) Mal function
EFO Reset No No Yes
Barrier #N I nbound AVB - Loop 1 (stop line) No No Yes
Activation (Note 13)
Barrier #N I nbound AVB - Safety Loop 2 (threat No No Yes
side) Activation
Barrier #N | nbound AVB - Safety Loop 3 (secure No No Yes
side) Activation
No No Yes
Barrier #X Qutbound AVB - Loop 1 (stop line) No No Yes
Activation (Note 3)
Barrier #X Qutbound AVB - Safety Loop 2 (threat No No Yes
side) Activation
Barrier #X Qutbound AVB - Safety Loop 3 (secure No No Yes
side) Activation
No No Yes

SECTION 34 75 13.13 Page 173




APPENDI X B

Events and Alarns at ACP/ ECF, CSMS, & Recorded
Event / Al ar m Poi nt Al arm at Alarm |Record
Conmand & |at on SER
Cont rol CSMVs
Barrier #N I nbound AVB - Loop 1 (stop line) No No Yes
Deactivation (Note 13)
Barrier #N | nbound AVB - Safety Loop 2 (threat No Yes
si de) Deactivation
Barrier #N | nbound AVB - Safety Loop 3 (secure No No Yes
si de) Deactivation
No Yes
No Yes
Barrier #X Qutbound AVB - Loop 1 (stop line) No No Yes
Deactivation (Note 3)
Barrier #X Qutbound AVB - Safety Loop 2 (threat No No Yes
si de) Deactivation
Barrier #X Qutbound AVB - Safety Loop 3 (secure No No Yes
si de) Deactivation
Barrier #N Inbound AVB Close Linit Switch Activated |No No Yes
Barrier #X Qutbound AVB Close Linmt Switch Activated|No No Yes
Barrier #N | nbound AVB Open Linmt Switch Activated No No Yes
Barrier #X Qutbound AVB Qpen Limt Switch Activated |No No Yes
Mast er Panel Power O f No No Yes
Local Panel Power O f No No Yes
EFO Not Arned - Cuard Booth #Y No No Yes
EFO Not Arned - Overwatch No No Yes
EFO Not Arned - Search Area No No Yes
Overspeed Activated (Alarm Yes No Yes
Wong-way Activated (Alarm Yes No Yes
I nbound Traffic Signal Red On No No Yes
I nbound Traffic Signal Yellow On (Note 14) No No Yes
I nbound Traffic Signal Geen On (Note 15) No No Yes
Qutbound Traffic Signal Red On No No Yes
Qut bound Traffic Signal Yellow On (Note 14) No No Yes
Qutbound Traffic Signal Green On (Note 15) No No Yes
Duress Activation - Any Location (Note 11) Yes No No
Duress Activation - Quard Booth #Y (Note 11) No No Yes
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APPENDI X B
Events and Alarns at ACP/ ECF, CSMS, & Recorded
Event/ Al arm Poi nt Al arm at Alarm |Record
Conmand & |at on SER
Cont rol CSMVs

Duress Activation - Overwatch (Note 11) No Yes No
Duress Activation - Conmand & Control (Note 11) No Yes No
Duress Activation - Search Area (Note 11) No Yes No
Duress Activation - Visitor Control Center (Note 11) |No Yes No
Intrusion Detection Activation - CGuard Booth #Y No Yes No
(Note 11)
Intrusion Detection Activation Overwatch (Note 11) |No Yes No
Intrusion Detection Activation Command & Contr ol No Yes No
(Note 11)
Intrusion Detection Activation Search Area (Note No Yes No
11)
Intrusion Detection Activation Visitor Control No Yes No
Center (Note 11)
Intrusion Detection Activation Any Location (Note |Yes No No
11)

NOTES
1. CSM5 - Central Security Mnitoring Station
2. SER - Sequence of Events Recorder
3. Monitor on Hybrid Beacon, if used, HEPD, and Stop Control Safety Schenes
4. This command is for any safety scheme that has an EFO
5. N = nunber of inbound crash rated active vehicle barriers.
6. X = nunber of outbound crash rated active vehicle barriers
7. Y = nunber of guard booths
8. Alarmcan be by a Renpbte Generator Al arm Status Panel.
9. Alarmcan be by a Renbte UPS Al arni St at us Panel .

10. Alarm can be separate from Master Control
11. Alarmis to be nonitored by the Intrusion Detection System Panel .

Cont ai nnent

signal is sent by the IDS panel.
12. Only used on Full
Nunber is nunber of | anes.

13. HEPD and Ful |

14. Hybrid Beacon,

15. HEPD and Ful |

Cont ai nnent .

HEPD and Ful |

Cont ai nnent .

Cont ai nnent .

Panel .
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End of Section --
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