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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  por t abl e,  semi - per manent ,  
per manent ,  power - assi st ed or  manual l y depl oyed 
act i ve vehi c l e bar r i er s.

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

PART 1   GENERAL

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
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t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO HB-17 (2002; Errata 2003; Errata 2005, 17th 
Edition) Standard Specifications for 
Highway Bridges

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2015; Errata 1 2015; Errata 2 2016) 
Structural Welding Code - Steel

ASTM INTERNATIONAL (ASTM)

ASTM A106/A106M (2018) Standard Specification for Seamless 
Carbon Steel Pipe for High-Temperature 
Service

ASTM D3034 (2016) Standard Specification for Type PSM 
Poly(Vinyl Chloride) (PVC) Sewer Pipe and 
Fittings

ASTM F2656/F2656M (2018) Standard Test Method for Crash 
Testing of Vehicle Security Barriers

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (2018) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

SOCIETY OF AUTOMOTIVE ENGINEERS INTERNATIONAL (SAE)

SAE J517 (2017) Hydraulic Hose

U.S. DEPARTMENT OF STATE (SD)

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

U.S. FEDERAL HIGHWAY ADMINISTRATION (FHWA)

MUTCD (2015) Manual on Uniform Traffic Control 
Devices

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

29 CFR 1910 Occupational Safety and Health Standards

SECTION 34 71 13.19  Page 4



UNDERWRITERS LABORATORIES (UL)

UL 486A-486B (2018) UL Standard for Safety Wire 
Connectors

1.2   SYSTEM DESCRIPTION

**************************************************************************
NOTE:   Per f or mance l evel s ar e based on t he f ol l owi ng:

1.   The Depar t ment  of  St at e ( DoS)  publ i cat i on 
SD- SDT- 02. 01 Speci f i cat i on f or  Vehi c l e Cr ash Test i ng 
of  Per i met er  Bar r i er s and Gat es ( Apr i l  1985)  i n 
which:

I mpact  Condi t i ons ar e:

Condition 
Designation

Vehicle 
Weight

Impact 
Speed

Ki net i c Ener gy

K4 6800 kg 
15, 000 l b

48 km/ h 
30 mph

610 kJ 450, 000 f t - l b

K8 6800 kg 
15, 000 l b

65 km/ h 
40 mph

1084 kJ 800, 000 f t - l b

K12 6800 kg 
15, 000 l b

80 km/ h 
50 mph

1695 kJ 1, 250, 000 f t - l b

Per f or mance Level s ar e:

( a)   L 3. 0 Vehi c l e and car go ar e t o be st opped 
al t hough vehi c l e par t i al  penet r at i on and/ or  bar r i er  
def l ect i on of  up t o 1 m 3 f eet  per mi t t ed.

( b)   L 2. 0 Vehi c l e and car go ar e t o be st opped 
al t hough vehi c l e par t i al  penet r at i on and/ or  bar r i er  
def l ect i on of  up t o 6 m 20 f eet  i s per mi t t ed.

( c)   L 1. 0 Vehi c l e i s di sabl ed and does not  t r avel  
mor e t han 15 m 50 f eet  af t er  i mpact .

2.   Pr i or  t o 2001,  t he Depar t ment  of  t he Navy had 
i t s own t est  st andar d f or  Vehi c l e- Cr ash- Resi st ant  
Bar r i er  Requi r ement s.   Si nce t hen,  t he Navy has 
di scont i nued r ef er enci ng i t s st andar d and now 
r ef er ences t he DOS speci f i cat i on f or  cer t i f i ed 
vehi c l e bar r i er s.   Thi s gui de speci f i cat i on st i l l  
r ecogni zes bar r i er s or i gi nal l y cer t i f i ed under  t he 
Navy st andar d.   These bar r i er s ar e i dent i f i ed as 
such i n t hei r  r espect i ve par agr aph of  PART 2 
PRODUCTS.   The Depar t ment  of  t he Navy publ i cat i on 
Oper at i onal  Requi r ement  No.  098- 09- 88:   Oper at i onal  
Requi r ement s f or  Secur e St r uct ur es Ashor e ( Locks and 
Bar r i er s,  1986)  i n whi ch:
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Vehi cl e- Cr ash- Resi st ant  Bar r i er  Requi r ement s ar e:

Security 
Level

Vehicle 
Weight

Impact 
Speed

Ki net i c Ener gy

HIGH 4535 kg 
10, 000 l b

80 km/ h 
50 mph

1133 kJ 836, 000 f t - l b

LOW 4535 kg 
10, 000 l b

24 km/ h 
15 mph

102 kJ 75, 000 f t - l b

Per f or mance Level s ar e:

( a)  For  t he hi gh secur i t y l evel ,  vehi c l e penet r at i on 
from  0 t o 3 m 0 t o 10 f eet  i s per mi t t ed.

( b)  For  t he l ow secur i t y l evel ,  vehi c l e penet r at i on 
from  15 t o 30 m 50 t o 100 f eet  i s per mi t t ed.

3.   Because ki net i c ener gy i s a f unct i on of  t he 
squar e of  t he vel oci t y,  t he vehi c l e' s speed has mor e 
si gni f i cance t han i t s wei ght .   Ther ef or e,  l i mi t i ng a 
vehi c l e' s speed r educes t he ki net i c ener gy t he 
bar r i er  must  r esi st  r esul t i ng i n a l ower  bar r i er  
cost .   Vehi c l e bar r i er  r equi r ement s ar e wi t hi n t he 
char t  combi nat i ons bel ow:

VEHI CLE BARRI ER TESTED COMBI NATI ONS

VEHI CLE WEI GHT ( kg)  
(lb)

VEHI CLE SPEED 
(kph)  ( mph)

VEHI CLE PENETRATI ON 
(m)  ( f t )

6000 15,000 4830 <= 0. 91 3

6000 15,000 4830 <= 620

6000 15,000 4830 <=1550

6000 15,000 6540 <= 0. 91 3

6000 15,000 6540 <= 620

6000 15,000 6540 <=1550

6000 15,000 8050 <= 0. 91 3

6000 15,000 8050 <= 620

6000 15,000 8050 <=1550

4536 10,000 8050 0 t o 3 10

4536 10,000 2415 15 t o 3050 t o 100

**************************************************************************

Submit a complete list of equipment, materials, including industrial 
standards used and how they apply to the applicable component and 
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manufacturer's descriptive data and technical literature, catalog cuts, 
and installation instructions.  Furnish information necessary to document 
a minimum 1-year successful field operation performance history for each 
type of vehicle barrier installed.  Barrier systems  used shall be listed 
in either the Department of State (DoS) certified or Department of Defense 
(DoD) approved anti-ram vehicle barrier lists.  Barrier widths shall be 
'as certified/approved' on these lists.  Alternatively, if a barrier 
system's  width is between the widths of two listed barrier systems that 
are identical except for their widths, then that barrier system is also 
acceptable.  Exceptions and acceptable widths will only be taken from the 
DoD anti-ram vehicle barrier list.  The design and structural materials of 
the vehicle barrier furnished shall be the same as those used in the crash 
tested barrier.  Crash test must have be performed and data compiled by an 
approved independent testing agency in accordance with either 
ASTM F2656/F2656M  or SD-STD-02.01 .  Barriers tested and certified on the 
previous Department of State standard, SD-STD-02.01  and listed on the DoD 
approved anti-ram vehicle barrier list are also acceptable.  Submit Data 
Package 4 in accordance with Section 01 78 23  OPERATION AND MAINTENANCE 
DATA.

1.3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y or  cr i t i cal i t y,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
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and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for [Contractor Quality 
Control approval.][information only.  When used, a designation following 
the "G" designation identifies the office that will review the submittal 
for the Government.]  Submittals with an "S" are for inclusion in the 
Sustainability eNotebook, in conformance to Section 01 33 29  
SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 
01 33 00  SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Installation ; G[, [_____]]

Equipment ; G[, [_____]]

Electrical Work ; G[, [_____]]

SD-03 Product Data

Barrier Systems

Spare Parts

SD-06 Test Reports

Field Testing

SD-10 Operation and Maintenance Data

Barrier Systems ; G[, [_____]]

Operating and Maintenance Instructions ; G[, [_____]]

1.4   DELIVERY, STORAGE, AND HANDLING

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

1.5   EXTRA MATERIALS

Submit spare parts  data for each different item of material and equipment 
used, after approval of the detail drawings.  Include in the data a 
complete list of parts and supplies, with current unit prices and source 
of supply.  Provide a manufacturer's standard recommended spare parts 
package, with current unit prices and source of supply complete with 
detailed manuals on parts replacement, with each barrier to facilitate 1 
year of normal operation.  Give particular consideration to system 
components which are not readily available from local or commercial 
sources and which are critical to the operation of the system.

PART 2   PRODUCTS

**************************************************************************
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Not e:   Hydr aul i c oper at ed bar r i er  syst ems shal l  
cont ai n synt het i c bi odegr adabl e hydr aul i c f l ui d.   
The f l ui d shal l  be I nt er nat i onal  Or gani zat i on f or  
St andar di zat i on ( I SO)  Gr ade 32 f or  cool er  c l i mat es 
or  I SO Gr ade 46 f or  t emper at e zones.   Bar r i er s f or  
t r opi cal  or  deser t  ar eas r equi r e a heavi er  gr ade,  
ver i f y gr ade r equi r ement s wi t h l ocal  suppl i er s.   
Based on bar r i er  cycl i ng and cl i mat e dat a,  deci de i f  
a hydr aul i c f l ui d heat er  i s r equi r ed.

Edi t  t hese par agr aphs accor di ng t o t he bar r i er s 
chosen.

**************************************************************************

2.1   RETRACTABLE BARRIERS

**************************************************************************
NOTE:   Coor di nat e wi t h par agr aph SYSTEM DESCRI PTI ON.

Based on t he t hr eat  vehi c l e,  st at e t he hei ght  and 
wi dt h of  r et r act abl e vehi c l e bar r i er  r equi r ed.   The 
maxi mum t est ed wi dt h of  appr oved bar r i er s t o dat e 
has not  exceeded 3. 66 m 144 i nches.   A mi ni mum 
hei ght  of  711 mm 28 i nches i s r equi r ed.   Consul t  
manuf act ur er ' s l i t er at ur e f or  bar r i er  hei ght s.

The t abl e bel ow shows t ypi cal  per f or mance l evel s as 
a f unct i on of  bar r i er  hei ght .

i er  Hei ght  Above 
Road Sur f ace,  mm 
inch

Aver age Bar r i er  
Height,  mm i nch

Typi cal  Per f or mance 
Level

787-1016 31-40 914 36 L3. 0,  K12

610-914 24-36 762 30 L2. 0,  K4 and var i ed 
l ower  l evel s

Ther e ar e no known bar r i er s capabl e of  suppor t i ng 
l oads l ar ger  t han t hose i ndi cat ed her e and whi ch 
wi l l  meet  al l  ot her  r equi r ement s f ound wi t hi n t hi s 
gui de speci f i cat i on.   These l oad l i mi t s ar e adequat e 
f or  nor mal  commer ci al  t r uck t r af f i c  but  wi l l  not  
suppor t  t he Ar my' s Heavy Equi pment  Tr anspor t er  ( HET)  
or  s i mi l ar  vehi c l e.   Over al l  desi gn consi der at i on 
must  i ncl ude pr ovi di ng al t er nat e access f or  t hese 
vehi c l es i f  t hey have a val i d r eason f or  ent er i ng 
t he secur ed ar ea.

Feder al  and/ or  st at e EPA r egul at i ons may r equi r e 
t hat  an oi l / wat er  separ at or  be i nst al l ed i n t he pi t  
dr ai nage syst em t o ensur e capt ur e of  any hydr aul i c 
f l ui d t hat  may l eak out  of  t he syst em.   I f  pi t / vaul t  
t ype const r uct i on i s r equi r ed pr ovi s i ons wi l l  be 
made f or  dr ai nage and connect i on t o st or m dr ai nage 
syst em,  or  i f  no st or m dr ai n exi st s,  a sel f - pr i mi ng 
submer si bl e sump pump of  adequat e capaci t y wi l l  be 
specified.

SECTION 34 71 13.19  Page 9



**************************************************************************

When in the raised position, the total retractable barrier heights shall 
be no less than [_____]  mm inches  above the roadway surface and shall be 
[_____]  mm inches  wide.  When in the lowered position, the retractable 
barrier shall extend no more than  16 mm  5/8 inch  above the roadway 
surface.  Retractable barriers in the lowered position shall be capable of 
supporting a  142 kN  32,000 pound  axle load or a  71 kN  16,000 pound  wheel 
load.  Design for this load shall be in accordance with AASHTO HB-17.

2.1.1   Powered Retractable Barrier

**************************************************************************
NOTE:   Based on peak hour l y vol umes,  f i l l  i n number  
of  cycl es per  hour  t hat  t he bar r i er  wi l l  be r equi r ed 
t o f unct i on ( maxi mum 300 compl et e up/ down cycl es per  
hour).

**************************************************************************

The retractable barrier shall be capable of [_____] complete up/down cycles 
per hour.  The retractable barrier motion shall be instantly reversible and 
shall be capable of raising the barrier from the lowered position to the 
raised position within 8 seconds during normal use, and within 2 seconds 
during an emergency.  Also, the barrier shall be capable of being lowered 
from the raised position to the lowered position in not more than 3 
seconds.  [Retractable barrier shall withstand a [_____]  kg  pound  vehicle at 
impact speed of [_____]  km/hour  mph  with maximum barrier deflection or 
vehicle penetration of [_____]  m feet ].

2.1.1.1   Failure Modes of Operation

The system shall be designed to remain in the last commanded position in 
the event of hydraulic, electrical, or mechanical failure.  A manual pump, 
or other system, shall be included for operation of hydraulic barriers 
without power.

2.1.1.2   Electric Motors

Unless otherwise indicated, electric motors shall have [drip-proof] 
[totally enclosed] [totally enclosed fan cooled] enclosures.  All 
couplings, motor shafts, gears, and other moving parts shall be fully 
guarded in accordance with 29 CFR 1910  Subpart O.  Guards shall be 
removable without disassembling the guarded unit.  For multiple barriers 
operated from a single hydraulic unit it is highly recommended that the 
electric motor be 3-phase.

2.1.1.3   System

The system shall be designed to maintain the barriers in the raised 
position, without inspection, for periods of time of up to 1 week.  If a 
hydraulic system is used, it shall be equipped with pressure relief valves 
to prevent overpressure.  The system shall not require continuous running 
of the motor to stay in the raised position, excluding the use of manual 
pinning to do so.

2.1.1.4   Hydraulic Power Unit

**************************************************************************
NOTE:   Based on manuf act ur er ' s syst em l ayout  t he 
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hydr aul i c pl at f or m uni t  shoul d be l ocat ed above 
gr ound.   The uni t  shoul d be pl aced on a r ei nf or ced 
concr et e pad i n a pr ef abr i cat ed weat her pr oof  met al  
encl osur e.   Based on EPA r equi r ement s,  pr ovi de a 
cont ai nment  ar ea;  i . e. ,  depr essed f l oor  or  cat ch 
pan,  t o ensur e capt ur e of  t he t ot al  amount  of  
hydr aul i c f l ui d wi t hi n t he hydr aul i c power  uni t .   
Access door  or  door s shal l  be pr ovi ded t o meet  t he 
mai nt enance r equi r ement s of  t he uni t .   The physi cal  
l ocat i on of  t he uni t  shoul d be on t he pr ot ect ed si de 
of  t he ar ea.

The hydr aul i c oi l  v i scosi t y must  r emai n wi t hi n i t s 
oper at i ng r ange,  even af t er  bar r i er  non- use.   I f  
ambi ent  t emper at ur e dr ops bel ow - 7 degr ees C 20 
degr ees F t hen hydr aul i c power  uni t  shal l  be 
equi pped wi t h pr oper  hydr aul i c oi l ,  hydr aul i c oi l  
heat er ,  i nsul at ed and heat ed hydr aul i c l i nes,  and 
under gr ound hydr aul i c oi l  l i nes i n pi pes.   I f  
ambi ent  t emper at ur e exceeds 38 degr ees C 100 degr ees 
F t hen t he manuf act ur e must  suppl y ef f i c i ent  cool i ng 
and pr oper  hydr aul i c oi l  f or  oi l  v i scosi t y t o r emai n 
wi t hi n i t s oper at i ng r ange,  even at  const ant  
heavi est  use r at e.   I f  ambi ent  t emper at ur e r ange 
r equi r es t he oi l  t o be changed,  t he manuf act ur er  
must  suppl y i nf or mat i on on t ype of  oi l  t o be used 
and i nst r uct i ons f or  changi ng.   Fi l l  i n t he hi gh and 
l ow ai r  t emper at ur e of  t he ar ea wher e t he bar r i er  
wi l l  be i nst al l ed.

**************************************************************************

The hydraulic power unit shall contain synthetic biodegradable hydraulic 
fluid which maintains its viscosity operating range, even at constant 
heaviest use rate, for an ambient temperature range of [ minus 7 to plus 66 
degrees C  20 to 150 degrees F ] [[_____] to [_____]].  A hydraulic fluid 
heater shall be provided so that the viscosity remains within its 
operating range if ambient temperatures below  minus 7 degrees C  20 degrees 
F are expected.  Buried hydraulic lines for the connection of the 
hydraulic power unit to the barrier shall be flexible or carbon steel 
pipe, or a combination of flexible and carbon steel pipe.  Flexible and 
rigid hydraulic line working pressures shall exceed the maximum system 
relief pressure.  [PVC pipe and fittings for burial of hydraulic lines 
shall be in accordance with ASTM D3034 Type PS 46 with minimum pipe 
stiffness of 46.]

2.1.1.4.1   Flexible Hydraulic Lines

In accordance with SAE J517

2.1.1.4.2   Rigid Hydraulic Lines

Seamless carbon steel pipe in accordance with ASTM A106/A106M

2.1.1.5   Hydraulic Power Unit Enclosure

Provide a NEMA Type 3R enclosure as specified in NEMA 250 to enclose the 
hydraulic power unit.  The enclosure shall be designed for easy removal of 
the hydraulic power unit and other accessories without complete removal of 
the enclosure.  An access door with hinges and an inside and outside 
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operable/lockable (exterior) door latch shall be provided.  Equipment 
within the enclosure shall be placed and configured so that all periodic 
maintenance can be performed through the access door without removal of 
the equipment.  The enclosure shall be equipped with weatherproof louver 
vents appropriately sized and located to dissipate internal heat 
generation.

2.1.2   Manual Retractable Barriers

The manual barrier shall be capable of being raised and lowered by manual 
means such as levers or hydraulics requiring a maximum  267 N  60 pounds  of 
force.  The manual mechanism shall contain a locking pin which accepts a 
padlock for securing the barrier when it is in the "UP" position.  
Retractable barrier shall withstand a [_____]  kg  pound  vehicle at impact 
speed of [_____]  km/hour  mph , with maximum barrier deflection or vehicle 
penetration of [_____]  m feet .  Barrier should be capable of being locked 
in the down position.

2.2   NAMEPLATES

Nameplate data shall be permanently attached to each vehicle barrier.  The 
data shall be legibly marked on corrosion-resistant metal plates and shall 
consist of at least the following:

a.  Manufacturer's name.

b.  Model number.

c.  Serial number.

d.  Date of manufacture.

2.3   RETRACTABLE BOLLARDS

**************************************************************************
NOTE:   Coor di nat e wi t h par agr aph SYSTEM DESCRI PTI ON 
and par agr aph RETRACTABLE BARRI ERS.

**************************************************************************

The total bollard height when in the raised position shall be no less than  
750 mm 30 inches  above the roadway surface and shall have an outside 
diameter of no less than  200 mm  8 inches .  A bollard system shall consist 
of a minimum of 3 bollards spaced no more than  915 mm  36 inches  from 
centerline to centerline of bollards across a  3.0 m  10 foot  roadway.  
Bollards in the lowered position shall be capable of supporting a  71 kN  
16,000 pound  wheel load each.  Design for this load shall be in accordance 
with AASHTO HB-17.  Retractable bollards shall withstand a [_____]  kg  pound
 vehicle at impact speed of [_____]  km/hour  mph  with maximum bollard 
deflection or vehicle penetration of [_____]  m feet .

2.3.1   Powered Retractable Bollards

**************************************************************************
NOTE:   Based on peak hour l y vol umes,  f i l l  i n number  
of  cycl es per  hour  t hat  t he bar r i er  wi l l  be r equi r ed 
t o f unct i on ( maxi mum 300 compl et e up/ down cycl es per  
hour).

**************************************************************************

SECTION 34 71 13.19  Page 12



The retractable bollard shall be capable of [_____] complete up/down 
cycles per hour.  Bollards shall be capable of being raised or lowered 
within a 3 to 15-second range during normal use and within 2.5 seconds for 
emergency operations.

2.3.1.1   Failure Modes of Operation

The system shall be designed to prevent lowering of the barrier in the 
event of hydraulic, electrical, or mechanical failure.  A manual pump, or 
other system, shall be included for operation of hydraulic and/or 
mechanical barriers without power.

2.3.1.2   Electric Motors

Unless otherwise indicated, electric motors shall have [drip-proof] 
[totally enclosed] enclosures.  For multiple barriers being operated from 
a hydraulic power unit it is highly recommended that the electric motor be 
3-phase.

2.3.1.3   System

The system shall be designed to maintain the barriers in the raised 
position, without inspection, for period of time of up to 1 week.  If a 
hydraulic system is used, it shall be equipped with pressure relief valves 
to prevent overpressure.

2.3.1.4   Hydraulic Power Unit

**************************************************************************
NOTE:   Ret ai n and edi t  or  del et e par agr aph based on 
t ype of  oper at or  chosen.

**************************************************************************

The hydraulic power unit shall contain synthetic biodegradable hydraulic 
fluid which maintains its viscosity operating range, even at constant 
heaviest use rate, for an ambient temperature range of [ minus 7 to plus 66 
degrees C  20 to 150 degrees F ] [[_____] to [_____]].  A hydraulic fluid 
heater shall be provided so that the viscosity remains within its 
operating range, if ambient temperatures below  minus 7 degrees C  20 
degrees F  are expected.  Buried hydraulic lines for the connection of the 
hydraulic power unit to the barrier shall be flexible or carbon steel 
pipe, or a combination of flexible and carbon steel pipe.  Flexible and 
rigid hydraulic line working pressures shall exceed the maximum system 
relief pressure.  [PVC pipe and fittings for burial of hydraulic lines 
shall be in accordance with ASTM D3034 Type PS 46 with minimum pipe 
stiffness of 46.]

2.3.1.4.1   Flexible Hydraulic Lines

In accordance with SAE J517

2.3.1.4.2   Rigid Hydraulic Lines

Seamless carbon steel pipe in accordance with ASTM A106/A106M

2.3.1.5   Hydraulic Power Unit Enclosure

A NEMA Type 3R enclosure as specified in NEMA 250 shall be provided to 
enclose the hydraulic power unit.  The enclosure shall be designed for 

SECTION 34 71 13.19  Page 13



easy removal of the hydraulic power unit and other accessories without 
complete removal of the enclosure.  An access door with hinges and an 
inside and outside operable/lockable (exterior) door latch shall be 
provided.  Equipment within the enclosure shall be placed and configured 
so that all periodic maintenance can be performed through the access door 
without removal of the equipment.  The enclosure shall be equipped with 
weatherproof louver vents appropriately sized and located to dissipate 
internal heat generation.

2.3.2   Manual Retractable Bollards

Manual bollards shall be capable of being raised and lowered utilizing a 
recessed handle on the top surface of the bollard or a manual hydraulic 
pump, either requiring a maximum  267 N  60 pounds  of force.  A mechanism, 
that is lockable, shall be provided to secure the bollard in either the 
full "UP" or full "DOWN" position.

2.4   CRASH GATE

The crash gate shall consist of steel buttresses anchored into the ground 
and an above grade assembly consisting of a heavy steel structure or a 
combination of heavy steel and structural aluminum capable of being opened 
and closed.  The height of the gate shall be a minimum of  [2.1] [_____] m  
[84] [_____] inches  from the road surface to the top of the gate frame.  
The length shall close and protect a minimum  [3.0] [_____] m  [120] [_____] 
inch  clear opening.  The maximum clear opening between the gate frame and 
end posts, between the bottom of the gate and finished grade, and between 
any grill work shall be  75 mm  3 inches .

2.4.1   Powered Crash Gate

The gate movement shall be controlled by [an electro-mechanical gate 
operator] [a hydraulic gate operator] consisting of an operator unit with 
required control circuits and operator station.  The control and operating 
voltage shall be 24 vac (nominal)or, as an option 24 vdc.  A remote 
control master station shall be capable of driving the gate at [[_____]  m 
per second  fpm ] [[_____] degrees per second] for a swing gate.  Unless 
otherwise indicated, motors shall have [drip-proof] [totally enclosed] 
enclosures.  Crash gate shall withstand a  6804 kg  15,000 pound  vehicle at 
impact speed of  [48] [64] [80] km/hour  [30] [40] [50] mph , with maximum 
barrier deflection or vehicle penetration of [_____] m feet .

2.4.1.1   Failure Mode of Operation

The system shall be designed to prevent opening of the crash gate in the 
event of electrical or mechanical failure.  A disconnect system for the 
gate drive shall be provided to allow manual operation of the barrier in 
the event of a power outage.

2.4.1.2   Hydraulic Power Unit

**************************************************************************
NOTE:   Ret ai n and edi t  or  del et e par agr aph based on 
t ype of  oper at or  chosen.   Coor di nat e wi t h PART 2 
PRODUCTS.

**************************************************************************

The hydraulic power unit shall contain synthetic biodegradable hydraulic 
fluid which maintains its viscosity within its operating range, even at 
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constant heaviest use rate, for an ambient temperature range of [ minus 7 
to plus 66 degrees C  20 to 150 degrees F ] [[_____] to [_____]].  A 
hydraulic fluid heater shall be provided so that the viscosity remains 
within its operating range if ambient temperatures below  minus 7 degrees C  
20 degrees F  are expected.  Buried hydraulic lines for the connection of 
the hydraulic power unit to the barrier shall be flexible or carbon steel 
pipe, or a combination of flexible and carbon steel.  Flexible and rigid 
hydraulic line working pressures shall exceed the maximum system relief 
pressure.  [PVC pipe and fittings for burial of hydraulic lines shall be 
in accordance with ASTM D3034 Type PS 46 with minimum pipe stiffness of 
46.]

2.4.1.2.1   Flexible Hydraulic Lines

In accordance with SAE J517

2.4.1.2.2   Rigid Hydraulic Lines

Seamless carbon steel pipe in accordance with ASTM A106/A106M

2.4.1.3   Hydraulic Power Unit Enclosure

A NEMA Type 3R enclosure as specified in NEMA 250 shall be provided to 
enclose the hydraulic power unit.  The enclosure shall be designed for 
easy removal of the hydraulic power unit and other accessories without 
complete removal of the enclosure.  An access door with hinges and an 
inside and outside operable/lockable (exterior) door latch shall be 
provided.  Equipment within the enclosure shall be placed and configured 
so that all periodic maintenance can performed through the access door 
without removal of the equipment.  The enclosure shall be equipped with 
weatherproof louver vents appropriately sized and located to dissipate 
internal heat generation.

2.4.2   Manual Crash Gate

The manual crash gate shall be capable of being hinged from either side.  
Hinge points of both buttresses shall each contain a locking pin with 
padlock acceptance for securing the crash gate in the closed position.  
The crash gate shall withstand a [ 4535 kg  10,000 pound  vehicle at impact 
speed of  80 km/hour  50 mph , with maximum gate deflection or vehicle 
penetration of  3 m  10 feet ] [ 6804 kg  15,000 pound  vehicle traveling at 
impact speed of  [48] [64][80] km/hour  [30] [40] [50] mph , with a maximum 
gate deflection or vehicle penetration of up to  1 m  3 feet ].

2.5   CRASH BEAM

**************************************************************************
NOTE:  Edi t  t he par agr aph f or  t he cr ash bar r i er  
r equi r ement s.   Depar t ment  of  St at e i mpact  condi t i on 
of  a 6804 kg 15, 000 pound vehi c l e t r avel i ng at  48 
km/hour  30 mph,  64 km/ hour  40 mph,  or  80 km/ hour  50 
mph wi t h penet r at i on of  l ess t han 6 m 20 f eet .   Or  
Depar t ment  of  t he Navy i mpact  condi t i on of  a 4535 kg 
10, 000 pound t r avel i ng at  24 km/ hour  15 mph,  wi t h 
penet r at i on of  l ess t han 3 m 10 f eet .

**************************************************************************

The crash beam shall be an above-grade assembly that, in the "DOWN" 
position, shall present a visible obstacle to approaching vehicles.  The 
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height of the barrier shall be a minimum of  750 mm  30 inches  as measured 
from the roadway surface to the centerline of the crash beam.  The crash 
beam shall be capable of blocking a minimum road width of  [3.0] [_____] m  
[120] [_____] inches .  The crash beam end shall contain a locking pin with 
padlock acceptance for securing the crash beam when it is in the "DOWN" 
position.  Crash beam shall withstand a [ 6804 kg  15,000 pound  vehicle 
traveling at  [48] [64] [80] km/hour  [30] [40] [50] mph , with maximum 
vehicle penetration of  6 m  20 feet ] [ 4535 kg  10,000 pound  vehicle at 
impact speed of  24 km/hour  15 mph , with a maximum vehicle penetration of  3 
m 10 feet ].

2.5.1   Powered Crash Beam

The crash beam shall be operated by means of a hydraulic power system.  
The crash beam shall be capable of being raised or lowered within an 8 to 
15 second time range.

2.5.1.1   Failure Mode of Operation

A disconnect system for the crash beam shall be provided to allow manual 
operation of the barrier in the event of an electrical or mechanical 
failure.

2.5.1.2   Hydraulic Power Unit

**************************************************************************
NOTE:   Ret ai n and edi t  or  del et e par agr aph based on 
t ype of  oper at or  chosen.

**************************************************************************

The hydraulic power unit shall contain synthetic biodegradable hydraulic 
fluid which maintains its viscosity operating range, even at constant 
heaviest use rate, for an ambient temperature range of [ minus 7 to plus 66 
degrees C  20 to 150 degrees F ] [[_____] to [_____]].  A hydraulic fluid 
heater shall be provided so that the viscosity remains within its 
operating range if ambient temperatures below  minus 7 degrees C  20 degrees 
F are expected.  Buried hydraulic lines for the connection of the 
hydraulic power unit to the barrier shall be flexible or carbon steel pipe 
or a combination of flexible and carbon steel pipe.  Flexible and rigid 
hydraulic line working pressures shall exceed the maximum system relief 
pressure.  [PVC pipe and fittings for burial of hydraulic lines shall be 
in accordance with ASTM D3034 Type PS 46 with minimum pipe stiffness of 
46.]

2.5.1.2.1   Flexible Hydraulic Lines

In accordance with SAE J517

2.5.1.2.2   Rigid Hydraulic Lines

Seamless carbon steel pipe in accordance with ASTM A106/A106M

2.5.1.3   Hydraulic Power Unit Enclosure

A NEMA Type 3R enclosure as specified in NEMA 250 shall be provided to 
enclose the hydraulic power unit.  The enclosure shall be designed for 
easy removal of the hydraulic power unit components and other accessories 
without complete removal of the enclosure.  An access door with hinges and 
an inside and outside operable/lockable exterior door latch shall be 
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provided.  Equipment within the enclosure shall be placed and configured 
so that all periodic maintenance can be performed through the access door 
without removal of the equipment.  The enclosure shall be equipped with 
weatherproof louver vents appropriately sized and located to dissipate 
internal heat generation.

2.5.2   Manual Crash Beam

The crash beam shall be manually raised and lowered with the aid of a 
counterbalanced end requiring approximately  267 N  60 pounds  of force.

2.6   PORTABLE RETRACTABLE BARRIER

The portable retractable barrier shall be transportable and capable of 
manual and/or electro-mechanical operation.  When in the raised position, 
the total barrier heights shall be no less than [_____]  mm inches  above 
the roadway surface and shall be [_____]  mm inches  wide.  The barrier 
shall be equipped with entrance/exit ramps when the barrier extends more 
than  16 mm  5/8 inch  above the roadway surface.  Retractable barriers in 
the lowered position shall be capable of supporting a  142 kN  32,000 pound  
axle load or a  71 kN  16,000 pound  wheel load.  Design for this load shall 
be accordance with AASHTO HB-17.

2.6.1   Powered Portable Retractable Barrier

**************************************************************************
NOTE:   Based on peak hour l y vol umes,  f i l l  i n number  
of  cycl es per  hour  t hat  t he bar r i er  wi l l  be r equi r ed 
t o f unct i on ( maxi mum 300 compl et e up/ down cycl es per  
hour).

**************************************************************************

The portable retractable barrier shall be capable of [_____] complete 
up/down cycles per hour.  The retractable barrier motion shall be 
instantly reversible and shall be capable of raising the barrier from the 
lowered position to the raised position within 8 seconds during normal 
use, and within 2 seconds during an emergency.  Also, the barrier shall be 
capable of being closed from the raised position to the lowered position 
in not more than 3 seconds.  [Retractable barrier shall withstand a [_____]
 kg  pound  vehicle at impact speed of [_____]  km/hour  mph  with maximum 
barrier deflection or vehicle penetration of [_____]  m feet .]  Portable 
retractable barrier, when impacted by a [_____]  kg  pound  vehicle at impact 
speed of [_____]  km/hour  mph  shall disable the vehicle and allow it to 
travel no more than  15.2 m  50 feet  after impact.  Portable power assisted 
retractable barriers shall be equipped with on and off ramps for smooth 
transition between surfaces when the barrier extends more than  16 mm  5/8 
inch  above the roadway surface.

2.6.1.1   Failure Modes of Operation

The system shall be designed to prevent lowering of the barrier in the 
event of hydraulic, electric, or mechanical failure.  A manual pump shall 
be included for operation of hydraulic and/or mechanical barriers without 
power.

2.6.1.2   Electric Motors

Unless otherwise indicated, electric motors shall have [drip-proof] 
[totally enclosed] enclosures.
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2.6.1.3   System

The system shall be designed to maintain the barriers in the raised 
position, without inspection, for periods of time of up to 1 week.  If a 
hydraulic system is used, it shall be equipped with pressure relief valves 
to prevent overpressure.

2.6.1.4   Hydraulic Power Unit

The hydraulic power unit shall contain synthetic biodegradable hydraulic 
fluid which maintains its viscosity operating range, even at constant 
heaviest use rate, for an ambient temperature range of  minus 7 to plus 66 
degrees C  20 to 150 degrees F .  A hydraulic fluid heater shall be provided 
so that the viscosity remains within its operating range if ambient 
temperatures below  minus 7 degrees C  20 degrees F  are expected.  Flexible 
hydraulic lines shall be used for the connection of the hydraulic power 
unit to the barrier.  Flexible hydraulic line working pressures shall 
exceed the maximum system relief pressure; flexible hydraulic lines shall 
be in accordance with SAE J517 .

2.6.2   Manual Retractable Portable Barriers

The manual barrier shall be capable of being raised and lowered by manual 
means such as levers or hydraulics requiring a maximum  267 N  60 pounds  of 
force.  The manual mechanism shall contain a locking pin which accepts a 
padlock for securing the barrier when it is in the "UP" position and shall 
also be capable of being locked in the "DOWN" position.  Retractable 
barrier shall withstand a [_____]  kg  pound  vehicle at impact speed of 
[_____]  km/hour  mph , with maximum barrier deflection or vehicle 
penetration of [_____]  m feet .

2.7   PORTABLE CRASH BEAM

The portable crash beam shall be an above-grade assembly that, in the 
"DOWN" position, shall present a visible obstacle to approaching 
vehicles.  The height of the barrier shall be a minimum of  750 mm  30 inches
 as measured from the roadway surface to the centerline of the crash 
beam.  The crash beam shall be capable of blocking a minimum road width of  
[3.0] [_____] m  [120] [_____] inches .  The crash beam end shall contain a 
locking pin with padlock acceptance for securing the crash beam when it is 
in the "DOWN" position.  Crash beam shall withstand a  6804 kg  15,000 pound  
vehicle traveling at  48 km/hour  30 mph , with maximum vehicle penetration 
and/or barrier deflection of  6 m  20 feet .

2.7.1   Powered Portable Crash Beam

The portable crash beam shall be operated by means of a hydraulic power 
system.  The crash beam shall be capable of being raised or lowered within 
an 8 to 15 second time range.

2.7.1.1   Failure Mode of Operation

A disconnect system for the portable crash beam shall be provided to allow 
manual operation of the barrier in the event of an electrical or 
mechanical failure.
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2.7.1.2   Hydraulic Power Unit

**************************************************************************
NOTE:   Ret ai n and edi t  or  del et e par agr aph based on 
t ype of  oper at or  chosen.

**************************************************************************

The hydraulic power unit shall contain synthetic biodegradable hydraulic 
fluid which maintains its viscosity operating range, even at constant 
heaviest use rate, for an ambient temperature range of [ minus 7 to plus 66 
degrees C  20 to 150 degrees F ] [[_____] to [_____]].  A hydraulic fluid 
heater shall be provided so that the viscosity remains within its 
operating range if ambient temperatures below  minus 7 degrees C  20 degrees 
F are expected.  Flexible hydraulic lines shall be used for the connection 
of the hydraulic power unit to the barrier.  Flexible hydraulic line 
working pressures shall exceed the maximum system relief pressure; 
flexible hydraulic lines shall be in accordance with SAE J517 .

2.7.1.3   Hydraulic Power Unit Enclosure

A weather resistant enclosure shall be provided to enclose the hydraulic 
power unit.  The enclosure shall be designed for easy removal of the 
hydraulic power unit components and other accessories without complete 
removal of the enclosure.  An access door with hinges and an inside and 
outside operable lockable (exterior) door latch shall be provided.  
Equipment within the enclosure shall be placed and configured so that all 
periodic maintenance can be performed through the access door without 
removal of the equipment.  The enclosure shall be equipped with  
weatherproof louver vents appropriately sized and located to dissipate 
internal heat generation.

2.7.2   Manual Portable Crash Beam

The crash beam shall be manually operated by means of a counter balanced 
system requiring approximately  267 N  60 pounds  of force.

2.8   ELECTRICAL WORK

**************************************************************************
NOTE:   Desi gner  wi l l  check wi t h t he user  i f  a 
st andby power  sour ce i s r equi r ed.   I f  one i s 
r equi r ed,  pr ovi de t he appr opr i at e gui de 
specification.

**************************************************************************

Submit detail drawings containing complete wiring and schematic diagrams, 
and any other details required to demonstrate that the system has been 
coordinated and will properly function as a unit.  Motors, manual or 
automatic motor control equipment [except where installed in motor control 
centers] and protective or signal devices required for the operation 
specified herein shall be provided in accordance with Section 26 20 00  
INTERIOR DISTRIBUTION SYSTEM.  All field wiring for loop detectors, 
communication lines, and power circuits shall have surge protection.  Any 
wiring required for the operation specified herein, but not shown on the 
electrical plans, shall be provided under this section in accordance with 
Sections [ 26 20 00  INTERIOR DISTRIBUTION SYSTEM] [and 33 71 02  UNDERGROUND 
ELECTRICAL DISTRIBUTION].
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2.9   CONTROL PANEL

**************************************************************************
NOTE:   Del et e r ef er ence t o r emot e cont r ol  panel  i f  
i t  i s  not  appl i cabl e.   Add t o end of  par agr aph i f  
s i gnal  l i ght  l ogi c i s r equi r ed:   " Logi c shal l  be 
pr ovi ded t o coor di nat e t he bar r i cade and t he t r af f i c  
light."

**************************************************************************

A control panel and control circuit shall be provided to interface between 
all barrier control stations and the power unit.  A control panel shall be 
provided for the inbound lanes and a separate one for the outbound lanes 
where the barriers are located.  The control station is defined as the 
main control panel [and the remote control panel] as shown.  The control 
circuit shall contain all relays, timers, and other devices or an 
industrial programmable controller programmed as necessary for the barrier 
operation.  The control panel shall allow direct interface with auxiliary 
equipment such as card readers, remote switches, loop detectors, infrared 
sensors, and [sliding] [swinging] gate limit switches.  Loop controllers 
shall not cause an automatic barrier raise following power loss or 
restoration.  The enclosure shall be as indicated on the drawings.  All 
device interconnect lines shall be run to terminal strips.

2.9.1   Voltage

The control circuit shall operate from a [120] [_____] volt [60] [50] Hz 
supply.  The control circuit voltage shall be [12] [24] [_____] [ac] [dc] 
for all external control panels.

2.9.2   Main Control Panel

A main control panel shall be supplied to control barrier function.  This 
panel shall have a key-lockable main switch with main power "ON" and panel 
"ON" lights.  Buttons to raise and lower each [barrier] [set of barriers] 
shall be provided.  Barrier "UP" and "DOWN" indicator lights shall be 
included for each [barrier] [set of barriers].  An emergency fast operate 
circuit (EFO) shall be operated from a push button larger than the normal 
controls and have a flip safety cover installed over the push button or 
toggle switch.  The EFO shall also be furnished with an EFO-active light 
and reset button.  [The main control panel shall have a key lockable 
switch to arm or disable the remote control panel.  An indicator light 
shall show if the remote control panel is enabled.]

2.9.3   Remote Control Panel

**************************************************************************
NOTE:   A r emot e cont r ol  panel  wi l l  be r equi r ed at  
t he ent r y cont r ol  poi nt  wher e t he bar r i er s ar e 
l ocat ed i f  a mai n cont r ol  panel  i s  r equi r ed at  t he 
mai n secur i t y command cent er .

**************************************************************************

A remote control panel, one panel for the inbound lane(s) and a separate 
panel for the outbound lane(s), shall have a panel "ON" light that is lit 
when enabled by a key lockable switch on the main control panel.  Buttons 
to raise and lower each barrier shall be provided.  Barrier "UP" and 
"DOWN" indicator lights shall be included for each barrier.  The EFO shall 
be operated from a push button larger than the normal controls and have a 
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flip safety cover installed over the push button or toggle switch.  
Activation of either EFO will operate all barriers.  The EFO shall be 
interconnected with an EFO-active light.  When the remote control panel 
EFO is pushed, operation of the barrier will not be possible from this 
panel until reset at the main control panel.

2.10   MISCELLANEOUS EQUIPMENT

2.10.1   Safety Equipment

2.10.1.1   Barrier Systems Sensors

**************************************************************************
NOTE:   Saf et y equi pment  i dent i f i ed i n i t ems " b. "  and 
" c. "  bel ow,  and subpar agr aphs " War ni ng Annunci at or s"  
and " Vehi c l e Bar r i er  Ver t i cal  Ar m Gat e ( Tr af f i c  
Ar m) "  ar e r equi r ed at  i nst al l at i on access cont r ol  
poi nt s.   I f  act i ve vehi c l e bar r i er s ar e used f or  
ot her  appl i cat i ons,  edi t  t he subpar agr aphs bel ow 
accordingly.

**************************************************************************

The sensors must be compatible with the barrier controller and function as 
part of a complete barrier control system.  The barrier system sensors 
shall consist of the following:

2.10.1.1.1   Suppression Loops

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

2.10.1.1.2   Speed Loops

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

2.10.1.1.3   Wrong Way Loops

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

2.10.1.2   Traffic Lights

**************************************************************************
NOTE:   Desi gner  must  ver i f y t hat  vehi c l es usi ng a 
gat e wi t h a bar r i er  wi l l  be abl e t o see t he bar r i er  
posi t i on or  t he t r af f i c  l i ght s.   Semi - t r ucks may 
r equi r e a pai nt ed st op l i ne or  a t r af f i c  ar m ver sus 
a hi gher  mount ed t r af f i c  l i ght  t o ensur e t he l i ght s 
or  bar r i er  can be seen by al l  vehi c l es.

**************************************************************************
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Red/yellow  200 mm  8 inch  traffic lights shall be supplied for each 
entrance and exit to alert motorists of the barrier position.  Traffic 
lights are not required for manual barriers.  The yellow flashing light 
shall indicate that the barrier is fully open.  All other positions shall 
cause the light to show red.  Brackets shall be supplied to allow the 
light to be mounted a minimum  1.4 m  4.5 feet  above the roadway pavement on 
a 90 mm  3.5 inch  outside diameter metal post [or mounted directly on the 
crash gate].

2.10.2   Warning Annunciator

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

2.10.3   Heater

**************************************************************************
NOTE:   Ret ai n or  del et e par agr aph based on cl i mat i c 
conditions.

**************************************************************************

A waterproof barrier heater with a thermostat control and NEMA 4 junction 
box connection point shall be provided for de-icing and snow melting.  The 
heater shall provide barrier operation to an ambient temperature of  minus 
40 degrees C  minus 40 degrees F .  For retractable bollards, a 250-watt 
heater shall be provided for each bollard.

2.10.4   Signage

**************************************************************************
NOTE:   Load l i mi t  s i gns based on al l owabl e s i ngl e 
axl e l oads f or  hi ghways of  80 kN 18, 000 pounds and 
maxi mum t andem axl e l oads of  142 kN 32, 000 pounds 
ar e r equi r ed f or  subsur f ace vehi c l e bar r i er s,  except  
bol l ar ds,  at  ent r y cont r ol  poi nt s ( ECPs) .   Si gnage 
shal l  conf or m t o MUTCD.

**************************************************************************

Signage shall read "Axle Weight Limit 9 Tons" and shall conform to MUTCD 
sign (R12.2).

2.10.5   Vertical Arm Gates (Traffic Arms)

**************************************************************************
NOTE:   Edi t  t he t r af f i c  ar m l ocat i on based on desi gn 
requirements.

**************************************************************************

Vertical arm gates shall have an opening and closing time of less than or 
equal to 5 seconds.  The gates shall be capable of 500 duty cycles per 
hour as a minimum.  Gate shall operate the arm through 90 degrees.  Gate 
operators shall be supplied with single phase 120 volt motors.  [Each 
entry lane shall be provided with a vertical arm gate.]  Each gate shall 
be capable of being operated from a remote open-close push button station 
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[in each guard booth and the gatehouse for the respective entry lane].  
Gates shall have a hand-crank, or other means, which will allow manual 
operation during power failures.  Gate arms shall be constructed out of 
wood, steel, fiberglass, or aluminum, as specified by the manufacturer for 
the given lengths as shown on the drawings.  Gate arms shall be covered 
with  406 mm  16 inch  wide reflectorized red and white sheeting.  Each gate 
shall be furnished with a spare gate arm.  Gate operator cabinets shall be 
constructed of galvanized steel, or aluminum and shall be painted 
manufacturers standard color as approved.  Each gate operator shall be 
provided with an obstruction detector that will automatically reverse the 
gate motor when an obstruction is detected.  The obstruction detector 
shall be any of the following 3 types:  An electronic loop vehicle 
detector buried in the road, a photocell electric eye mounted on the gate 
operator, or a safety strip mounted on the lower edge of the arm.  The 
detector system shall be automatically deactivated when the arm reaches 
the fully lowered position.  Slab size and anchorage for gate operator 
shall be in accordance with manufacturer requirements.

2.10.6   Vehicle Barrier Vertical Arm Gate (Traffic Arm)

A traffic arm, as a separate piece of equipment, will be included with 
each non-portable active vehicle barrier as part of the barrier safety 
operating system.  This traffic arm shall automatically deploy (close) 
when the emergency up button is activated and open when the vehicle 
barrier is reset.  This traffic arm will not be equipped with an automatic 
obstruction detector.

2.11   FINISH

Surfaces shall be painted in accordance with requirements of Section 
09 90 00  PAINTS AND COATINGS.  The roadway plate shall have a nonskid 
surface painted white with reflective red  [100] [150] mm  [4] [6] inch  wide 
red reflective stripes  100 mm  4 inches  apart.  The barrier front shall be 
painted white and have  [100] [150] mm  [4] [6] inch  wide reflective red 
stripes  100 mm  4 inches  apart.  The diagonal striping should point down 
and outward from the center of the device.  Bollards shall be painted 
white with  [50] [75] mm  [2] [3] inch  wide reflective red diagonal 
stripes.  The barrier crash gate shall be painted as specified by 
purchaser and the crash beam shall be painted white with  75 mm  3 inch  wide 
reflective red diagonal stripes.

2.12   CONCRETE

The concrete shall conform to Section 03 30 00  CAST-IN-PLACE CONCRETE.

2.13   WELDING

Welding shall be in accordance with AWS D1.1/D1.1M .

2.14   PAVEMENT

**************************************************************************
NOTE:   Edi t  t hi s par agr aph t o pr ovi de t he 
speci f i cat i on Sect i ons r equi r ed,  dependi ng on t he 
t ype of  t he exi st i ng pavement  t o be mat ched.

**************************************************************************

After placement of the vehicle barrier, the pavement sections shall be 
replaced to match the section and depth of the surrounding pavement.  
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Pavement shall be warped to match the elevations of existing pavement.  
Positive surface drainage, away from the vehicle barrier, shall be 
provided by pavement slope.

PART 3   EXECUTION

3.1   INSTALLATION

Perform installation in accordance with manufacturers instructions and in 
the presence of a representative of the manufacturer.  Manufacturer's 
representative shall be experienced in the installation, adjustment, and 
operation of the equipment  provided.  The representative shall also be 
present during adjustment and testing of the equipment.  Show on the 
Drawings proposed layout and anchorage of equipment and appurtenances, and 
equipment relationship to other parts of the work including foundation and 
clearances for maintenance and operation.  Include with the Detail 
drawings a copy of the Department of State certificate of barrier 
performance.  If the active vehicle barrier is crash rated and/or 
certified, then the barrier system shall be installed in an 'as-tested' 
condition.  Additional site investigation and construction will be 
required in order to accomplish this; except when a site specific crash 
test was performed where the exact site requirements were utilized in the 
crash test.

3.2   HYDRAULIC LINES

Place buried hydraulic lines in polyvinyl chloride (PVC) sleeves.  Provide 
positive drainage from the hydraulic power unit to the barrier for 
drainage of condensation within the PVC sleeve.

3.3   PIT DRAINAGE

**************************************************************************
NOTE:   Edi t  t hi s par agr aph f or  dr ai nage 
r equi r ement s.   I f  soi l  char act er i st i c and/ or  c l i mat e 
di ct at es anot her  sol ut i on,  t hen t hi s shoul d be 
consi der ed and edi t ed i nt o t hi s par agr aph.   Pr ovi de 
sel f - pr i mi ng sump pump wi t h capaci t y and power  
r equi r ement s i f  one i s r equi r ed.   Del et e t hi s 
par agr aph i f  pi t / vaul t  t ype const r uct i on i s not  
r equi r ed.   Feder al  and/ or  St at e r equi r ement s may 
r equi r e an oi l / wat er  separ at or  be i nst al l ed i n t he 
pi t  dr ai nage t o ensur e capt ur e of  any hydr aul i c 
f l ui d t hat  may l eak out  of  t he syst em.

**************************************************************************

Provide a drain connection [and oil/water separator] in each barrier that 
requires pit/vault type construction.  Provide hookups between the storm 
drains.  [The self-priming sump pump shall have the capacity to remove 
[_____]  cubic meters per second  gallons per minute .]

3.4   ELECTRICAL

All control power wiring requiring compression terminals shall use 
ring-style terminals.  Terminals and compression tools shall conform to 
UL 486A-486B .  Roundhead screws and lockwashers shall be used to provide 
vibration-resistant connections.  Connections between any printed circuit 
cards and the chassis shall be made with screw connections or other 
locking means to prevent shock or vibration separation of the card from 
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its chassis.  The electrical power supply breaker for the hydraulic power 
unit shall be capable of being locked in the power on and power off 
positions.

3.5   MANUFACTURER'S SERVICES

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  a manuf act ur er ' s 
r epr esent at i ve i s not  r equi r ed i n t he pr oj ect .

**************************************************************************

Provide the services of a manufacturer's representative who is experienced 
in the installation, adjustment, and operation of the equipment supplied.  
The representative shall supervise the installation, adjustment, and 
testing of the equipment.

3.6   FIELD TRAINING

**************************************************************************
NOTE:   For  el ect r i cal / hydr aul i c opt i on,  sel ect  8 
hour  r equi r ement .   For  t he manual  opt i on,  sel ect  t he 
1- hour  r equi r ement .

**************************************************************************

Provide a field training course for designated operating staff members.  
Training shall be provided for a total period of not less than [8 hours] 
[1 hour] of normal working time and shall start after the system is 
functionally complete but prior to final acceptance tests.  Field training 
shall cover all of the items contained in the operating and maintenance 
instructions .  Submit [6] [_____] copies of operation and maintenance 
manuals, a minimum of 2 weeks prior to field training.  One complete set 
prior to performance testing and the remainder upon acceptance.  Manuals 
shall be approved prior to acceptance.  Operation manuals shall outline 
the step-by-step procedures required for system startup, operation, and 
shutdown.  The manuals shall include the manufacturer's name, model 
number, service manual, parts list, and brief description of all equipment 
and their basic operating features.  Maintenance manuals shall include 
routine maintenance procedures, possible breakdowns and repairs, and 
troubleshooting guide.  The manuals shall include piping layout, equipment 
layout, and simplified wiring and control diagrams of the system as 
installed.  The manuals shall also include synthetic biodegradable 
hydraulic oil types to be used for ambient temperature ranges of  minus 34 
degrees C  minus 30 degrees F  to  plus 66 degrees C  150 degrees F  to cover 
winter operation, summer operation, and ambient temperature ranges in 
between.

3.7   FIELD TESTING

**************************************************************************
NOTE:   Edi t  par agr aph accor di ngl y f or  hydr aul i c or  
manual  vehi c l e bar r i er .

**************************************************************************

Submit test reports in booklet form showing all field tests, including 
component adjustments and demonstration of compliance with the specified 
performance criteria, upon completion and testing of the installed 
system.  Indicate with each test report the final position of controls.  
Upon completion of construction, perform a field test for each vehicle 
barrier.  The test shall include raising and lowering the barrier, both 
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electrically and manually, through its complete range of operation.  Each 
vehicle barrier shall then be continuously cycled for not less than 30 
minutes to test for heat build-up in the hydraulic system.  Notify the 
Contracting Officer at least 7 days prior to the beginning of the field 
test.  Furnish all equipment and make all necessary corrections and 
adjustments prior to tests witnessed by the Contracting Officer.  Any 
conditions that interfere with the proper operation of the barrier 
disclosed by the test shall be corrected at no additional cost to the 
Government.  Adjustments and repairs shall be done by the Contractor under 
the direction of the Contracting Officer.  After adjustments are made to 
assure correct functioning of components, applicable tests shall be 
completed.

        -- End of Section --
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