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SECTI ON 32 31 13

CHAI' N LI NK FENCES AND GATES
11/16

NOTE: This gui de specification covers the

requi renents for steel fencing, including posts,
fabric, gates, and miscell aneous accessori es.

Col ored fabric and accessories may be used if
required. Edit specifications to suit the project
scope.

Use Section 32 31 13.53 H GH SECURI TY CHAI N LI NK
FENCES AND GATES when covering the requirenents for
chain link fence for high security applications.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR).

*% *% *% *% *% *% *% *% *% *% *% *%%

PART 1 GENERAL

1.1 REFERENCES

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
thi s paragraph by organi zati on, designation, date,
and title.
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Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' 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 ficati on when you choose to reconcile
references in the publish print process.

*% *% *% *% *% *% *% *% *% *% *% *%%

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASTM | NTERNATI ONAL ( ASTM

ASTM Al16 (2011) Standard Specification for
Metal |l i c-Coated, Steel Wven Wre Fence
Fabric

ASTM A153/ A153M (2016) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware

ASTM A702 (2013) Standard Specification for Steel

Fence Posts and Assenblies, Hot W ought

ASTM A780/ A780M (2009; R 2015) Standard Practice for
Repair of Danaged and Uncoated Areas of
Hot - Di p Gal vani zed Coati ngs

ASTM A90/ A90OM (2013; R 2018) Standard Test Method for
Wei ght [ Mass] of Coating on Iron and Steel
Articles with Zinc or Zinc-Aloy Coatings

ASTM B117 (2016) Standard Practice for Operating
Salt Spray (Fog) Apparatus

ASTM C94/ C94M (2017a) Standard Specification for
Ready- M xed Concrete

ASTM F1043 (2018) Standard Specification for Strength
and Protective Coatings on Steel
I ndustrial Fence Franework

ASTM F1083 (2018) Standard Specification for Pipe,
Steel, Hot-Di pped Zinc Coated (Gal vani zed)
Wl ded, for Fence Structures

ASTM F567 (2014a) Standard Practice for Installation
of Chain Link Fence

ASTM F626 (2014) Standard Specification for Fence
Fittings
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ASTM F883 (2013) Padl ocks

ASTM G152 (2013) Operating Open Flane Carbon Arc
Li ght Apparatus for Exposure of
Nonnetal lic Materials

ASTM G153 (2013) Operating Encl osed Carbon Arc Light
Appar atus for Exposure of Nonnetallic
Materials

ASTM G154 (2016) Standard Practice for Operating

Fl uorescent Light Apparatus for W
Exposure of Nonnmetallic Materials

ASTM GL55 (2013) Standard Practice for Operating
Xenon Arc Light Apparatus for Exposure of
Non-Metallic Materials

U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)
FS RR-F- 191 (Rev K) Fencing, Wre and Post Metal (and
Gat es, Chai n-Link Fence Fabric, and
Accessories)

FS RR-F-191/1 (Rev F) Fencing, Wre and Post, Metal
(Chai n-Li nk Fence Fabric)

FS RR-F-191/2 (Rev E) Fencing, Wre and Post, Metal
(Chai n-Li nk Fence Gates)

FS RR-F-191/3 (Rev E; Am 1) Fencing, Wre and Post,
Met al (Chain-Link Fence Posts, Top Rails
and Braces)

FS RR-F-191/4 (Rev F) Fencing, Wre and Post, Metal
(Chai n-Li nk Fence Accessori es)

1.2 SUBMITTALS

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Review Subnmittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
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Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

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

Air Force,

and NASA proj ects.

An "S" following a subnmittal itemindicates that
the subnittal
eNot ebook to fulfill federally mandat ed sustai nabl e
requirenents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTING. Locate the "S" submittal
under the SD nunber that best describes the

submi ttal

is required for the Sustainability

item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

kkkkkkkkkkkkkkkkkkkkkkkkhkhkk

Gover nnent approval

*kkk
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is required for subnmittals with a "G' designati on;

submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
Submittals with an "S" are for inclusion in the

t he Governnent. ]

Sust ai nabil ity eNot ebook,

in conformance to Section 01 33 29 SUSTAI NABI LI TY

REPORTI NG. Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Fence Assenbly;

., [—1]

Location of Gate, Corner, End, and Pull Posts; C[, | 1]

Gat e Assenbl y;

¢, [_1]

Gate Hardware and Accessories; ¢, | 11

Erection/Installation Drawi ngs; C[, [ 11

SD- 03 Product

Dat a

Fence Assenbly;

Gat e Assenbly;

., [—1]

¢, [_1]

Gat e Hardware and Accessories; ¢, | 1]

Zi nc Coati ng;

PVC Coating; ([,

., [—1]

(1]

Al umi num Al l oy Coating; ¢, [____ 1]

Fabric; ¢,

Stretcher

Bar s;

—

¢, [_1]
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Concrete; C[, [___ 1]

SD- 04 Sanpl es
Fabric;, ¢, [___1]
Posts; C[, [____]1]
Braces; C[, [___1]
Line Posts; C[, [___ 1]
Sleeves; ¢, [___ 1]
Top Rail; ¢, [___ 11
BottomRail; C[, [___]]
Tension Wre; C[, [___]]
Stretcher Bars; C[, [____]]

Gate Posts; ([, | 11

Gate Hardware and Accessories; C, [___ 1]
[ Padl ocks; C[, [ 11
] Wre Ties; Q, [ 11

SD-07 Certificates
Certificates of Conpliance
SD- 08 Manufacturer's Instructions
Fence Assenmbly
Gat e Assenbly
Har dwar e Assenbly
Accessories
SD-11 C oseout Submittals
Recycl ed Material Content[; S]
1.3 QUALI TY CONTROL
1.3.1 Certificates of Conpliance

Subnmit certificates of conpliance in accordance with the applicable
reference standards and descriptions of this section for the foll ow ng:

a. Zinc coating

b. PVC coating
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c. Alumnumalloy coating

d. Fabric

e. Stretcher bars

f. CGate hardware and accessories

g. Concrete

.4 DELI VERY, STCORAGE, AND HANDLI NG

Deliver materials to site in an undamaged condition. Store naterials off
the ground to provide protection agai nst oxidation caused by ground contact.

PART 2 PRODUCTS

2.

2.

2.

1 SYSTEM DESCRI PTI ON

Provide fencing materials conformng to the requirenents of ASTM Al16,
ASTM A702, ASTM F626

Submit reports of listing chain-link fencing and accessories regarding
wei ght in grans ounces for zinc coating[, thickness of PVC coating][, and
cheni cal conposition and thickness of alumi num alloy coating].

Submit nmanufacturer's catalog data for conplete fence assenbly, gate
assenbly, hardware assenbly and accessori es.

2 COMPONENTS

2.1 Fabric

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Coordinate type of fabric with project

requi renents. The four types of fabric are not
necessarily equivalent. Certain security
applications may require use of steel fabric only.
Standard sel vage treatnent for fabric 1.52 m 60

i nches and | ess is knuckled at both sel vages.
Fabric with heavier zinc or alum num coating or

pol yvi nyl chloride (PVC) coatings nmay be useful in
hi ghly corrosive environnents.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Choose core wire gage appropriate for the
design. Gages are not the sane for all materials.
Pol yvi nyl chloride (PVC) coating nay be specified
for other than security purposes when aesthetics are
of prine inportance and the additional cost is
justified. There are different PVC-coated fabrics
on the nmarket. Variations may include: The nethods
of applying PVC coating, wall thickness of PVC
coating, adhesion of PVC coating to wire, and cost.
Take these factors into consideration when sel ecting
a fence fabric for different environnenta
applications. PVC coating of fencing for certain
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2.

security applications and grounded fencing requires
detail ed desi gn and specifying.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

FS RR-F-191 and detail ed specifications as referenced and ot her
requirenents as specified

FS RR-F-191/1; Type [I, zinc-coated steel, [__ ] gage] [II

al um num coated steel, [__ ] gage] [IIl, alumMnumalloy, [__ ] gage]
[or] [IV, polyvinyl chloride (PVC) coated over zinc- or alum num coated
steel, [__ ]-gage core wire size]. Mesh size, 51 mm 2 inches. Provide
sel vage [ knuckl ed at one selvage and tw sted and barbed at the other]

[twi sted and barbed at both sel vages] [knuckled at both selvages]. Height
of fabric, as indicated.

Provide fabric consisting of 3.8 mllinmeter No. 9-gage wires woven into a
[25] [45] [50] millimeter [1 inch] [1-3/4 inch] [2 inch] dianbnd nesh, with
di mensions of fabric and wire conformng to ASTM A116, with [370] [610]
gram per square neter [1.20] [2.0] ounces per square foot zinc gal vani zi ng.

Provi de one-piece fabric widths for fence heights up to[ 3658 nmillinmeter 12

feet] .

.2.1.1 Top and Bottom Sel vages

Provi de knuckl ed sel vages at top and bottomfor fabric with 51 nmillineter 2
inch mesh and up to 1524 nmillimeter 60 inches high, and if over 1524
mllimeter 60 inches high, provide twi sted and barbed top sel vage and
knuckl ed bottom sel vage.

Knuckl e top and bottom selvages for 45 mllineter and 25 millinmeter 1-3/4
inch and 1 inch nmesh fabric.

2.2 Posts [, Rails] and Braces

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use as nmany of the options as possible
consistent with functional requirenents. Allow
Class 3, forned steel sections as an alternative if
no ot her requirenents prohibit their use on a
particular job. Certain security applications using
i ntrusion detection sensors use steel pipe franmework
only. For rails and braces, use nininmm sizes
specified in FS RR-F-191/3 for each class and grade
unl ess nenbers are to be oversized.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

NOTE: Steel pipe is available in two grades: A or
B. Gade Ais zinc-coated with 0.54 kg per square
nmeter 1.8 ounces per square foot of zinc. Grade B
consists of a zinc-coating with 0.27 kg per square
meter 0.9 ounce per square foot, a chronate
conversion coating, followed by a clear acrylic or
pol yester coating. The acrylic or polyester
coatings used on Grade B pipe should not be confused
with optional polyvinyl chloride (PVC) coatings
avai l abl e for franework. Grade A pipe which has the
heavi er zinc-coated interior may be desired in sone
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coastal regions located in highly corrosive
salt-laden environments to prevent rust caused by
condensation inside the pipe. Gade Aor Gade B
pi pe may be used in inland and desert areas,

provi ded Grade B pipe neets the salt spray test.

*% *% *% *% *% *% *% *% *%%

FS RR-F-191/3 line posts; Class [1, steel pipe, Grade [A] [or] [B]] [2,

al um num pipe] [3, forned steel sections] [4, steel H sections] or [5,

al um num H sections]. End, corner, and pull posts; Cass [1, steel pipe,
Grade [A] [or] [B]], [2, alum num pipe], [6, steel square sections] [or 7,
al um num square sections]. Braces [and rails]; Cass [1, steel pipe, G ade
[A] [or] [B]] [2, alumi num pipe] or [3, forned steel sections], in [mninmm
sizes listed in FS RR-F-191/3 for each class and grade] [size [__ 11.

[ Provi de PVC col or coating, mninumthickness, 0.25 nm0.01 inch.] [Stee
pipe, Cass 1, Gade B neeting the follow ng performance criteria when
subjected to salt spray testing in accordance with ASTM B117

a. Exterior | ] 1,000 hours with maxi mum5 percent red rust.
b. Interior [ ] 650 hours with maxi num5 percent red rust.]

.2.2.1 Conposite Posts

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Provide as alternative to PVC coated fence
posts, and use where corrosion is a problem Since
posts are non-conductive, fence groundi ng procedures
need to be detail ed where grounding of the fence is
required.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Produce resin reinforced posts from pol yester or epoxy resin, reinforced
with E-glass and filler material. Provide post that neet the ASTM F1043
bendi ng strength for heavy industrial fencing, and filled with 20 MPa

3,000 psi concrete. Protect posts from UV degradation by a veil of

pol yester cloth inpregnated with resin and an acrylic based 1.46 nm 1.5 m |l
DFT coating system The post can exhibit no structural failure (less than
10 percent | oss of strength) as a result of exposure to noisture and W

| anps per ASTM G152, ASTM G153, ASTM G155, and ASTM G154, (3600 hours).
Provi de posts [green], [black], [brown] in color to match fabric. [Provide
outside dianeter as specified in FS RR-F-191/3 for round steel pipe.]

. 2.3 Li ne Posts
M ni num acceptabl e |line posts are as foll ows:
Up to 1829 millimeter 6 feet high

Grade A: DN50 1.900 inch O D. pipe weighing 4.05 kil ogram per [inear
neter 2.72 pounds per |inear foot.

Grade B: DN60 2.375 inch O D. pipe weighing 4.65 kil ogram per |inear
meter 3.12 pounds per linear foot.

Over 1829 nmillineter 6 feet high

DN50 2.0 inch O D. pipe weighing 5.44 kilogram per |inear nmeter 3.65
pounds per |inear foot.
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2.

2.4 End, Corner, and Pull Posts
Provide ninimally acceptable end, corner, and pull posts as foll ows:
Up to 1829 millimeter 6 feet high:

Grade A: DN50 2.375 inch O D. pipe weighing 5.44 kil ogram per |inear
nmeter 3.65 pounds per linear foot.

Grade B: DN60 2.375 inch O D. pipe weighing 4.65 kil ogram per |inear
meter 3.12 pounds per linear foot.

Over 1829 nmillineter 6 feet high:

Grade A: DN7O 2.875 inch O D. pipe weighing 8.62 kil ogram per [inear
meter 5.79 pounds per linear foot.

Grade B: DN70 2.875 inch O D. pipe weighing 6.91 kil ogram per |inear
neter 4.64 pounds per linear foot.

.2.5 Sleeves

Provi de sleeves for setting into concrete construction of the sane materi al
as post sections, sized 25 millineter 1 inch greater than the dianeter or
di mension of the post. Weld flat plates to each sl eeve base to provide
anchorage and prevent intrusion of concrete.

.2.6 Top Rail

Provide top rails with [a m nium of DN4O 1. 660 i nches O D. pipe
rails.][Gade A weighing 3.38 kil ogram per linear neter 2.27 pounds per
linear foot.] [Gade B weighing 2.71 kil ogram per linear nmeter 1.82 pounds
per linear foot.] Provide expansion couplings 150 mllimeter 6 inches |ong
at each joint in top rails.

[2.2.7 Center Rails Between Line Posts

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Center rails are not normally required for
fencing less than 1829 millinmeter 6 feet high. Edit
as required.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

For fencing over 1829 nillinmeter 6-feet high, provide DN4O 1.660 inches

O D. pipe center rails, [Gade A weighing 3.38 kilogram per |inear neter
2. 27 pounds per linear foot] [Gade B weighing 2.71 kil ogram per |inear

meter 1.82 pounds per linear foot.]

1[2.2.8 Bott om Rai |

Provi de bottomrail conformng to mininmmsizes specified in FS RR-F-191/3
for each class and grade unless nenbers are to be oversized.

12.2.9 Post - Brace Assenbly

Provi de bracing consisting of DNAO 1.660 i nches O D. pipe [Gade A weighing
3.38 kilogram per linear neter 2.27 pounds per linear foot] [Gade B
wei ghing 2.71 kilogram per linear neter 1.82 pounds per linear foot] and 10
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mllimeter 3/8 inch adjustable truss rods and turnbuckl es.
2.2.10 Stretcher Bars

Provi de bars that have one-piece lengths equal to the full height of the
fabric with a mninmumcross section of 5 by 20 millineter 3/16 by 3/4 inch,
in accordance with ASTM F626.

2.2.11 Stretcher Bar Bands

Provi de bar bands for securing stretcher bars to posts that are steel,
wrought iron, or malleable iron spaced not over 381 mllineter 15 inches on
center. Bands may al so be used in conjunction with special fittings for
securing rails to posts. Provide bands with projecting edges chanfered or
eased.

2.2.12 Post Tops

Provide tops that are steel, wought iron, or nalleable iron designed as a
weat hertight closure cap. Provide one cap for each post, unless equal
protection is provided by a conbination post-cap and wire supporting arm
Provi de caps with an opening to pernit through passage of the top rail.
2.2.13 Gate Posts
Provide a gate post for supporting each gate | eaf as follows:
[ Up to 1829 millineter 6-feet wide:
DN75 2.875 inch O D. pipe [Gade A weighing 8.62 kil ogram per |inear

meter 5.79 pounds per linear foot.] [G ade B weighing 6.91 kil ogram per
linear neter 4.64 pounds per linear foot.]

I Over 1829 millimeter 6 feet wide and up to 3962 nillineter 13 feet w de:
DN75 2.875 inch O D. pipe [ Gade A weighing 8.62 kil ogram per |inear
meter 5.79 pounds per linear foot.] [Gade B weighing 6.91 kil ogram per
linear neter 4.64 pounds per linear foot.]

I Over 3962 millinmeter 13-feet and up to 5486 millinmeter 18-feet wi de:

Provi de DN150 6.625 inch O D. pipe weighing 28.26 kil ogram per |inear
nmet er 18. 97 pounds per |inear foot.

] [Over 5486 millinmeter 18-feet wi de:

Provi de DN220 8.625 inch O D. pipe weighing 36.79 kilogram per |inear
meter 24.70 pounds per |inear foot.

12.2.14 Gates

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: The gate franmes and internedi ate braces

i ndi cated are adequate for gate sizes |less than or
equal to 2.4 m8 feet high and 4.3 m 14 feet wide.
Gate configurations larger than 2.4 m8 feet high and
4.3 m14 feet wide require special design

consideration.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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FS RR-F-191/2; Type [I|, single swing] [Il, double swing] [IIl, single
cantil ever sliding, wheel sliding gate] [IV, double cantilever sliding] [V,
singl e overhead sliding] [VI, double overhead sliding] [VII, vertical lift]
[VMITI, special]. Shape and size of gate frane, [as indicated] [_ ].
Fram ng and bracing nenbers, [round][square] of [steel][alum nuni all oy.

[ Steel nmenber finish, [zinc-coated] [or] [PVC-coated over zinc- or

al umi num coated steel].] Provide gate frames and braces of mni num sizes
listed in FS RR-F-191/3 for each O ass and Grade, except that steel pipe
frames are a mninumof 48 nm 1. 90 inches o.d., 3 mm0.120 inches mni ni mum
wal | thickness and al um num pi pe frames and internediate braces are 47.5 mm
1.869 inches o.d. mninum 1.4 kg per neter 0.940 Ib/ft of length. Gate
fabric, is as specified for fencing fabric. Coating for steel |atches,
stops, hinges, keepers, and accessories, is [galvanized] [PVC, m ninmm

thi ckness of 0.25 mm 0.01 inch.] Provide [fork] [plunger bar] type gate

| atches. [Special gate franes, [as indicated] [___ 1.1 [Provide

i ntermedi ate menbers as necessary for gate |l eaves nore than 2.4 m 8 feet
wide, to provide rigid construction, free fromsag or twist.] [Provide
truss rods or internediate braces for gate | eaves |less than 2.4 m 8 feet
wide.] Attach gate fabric to gate frame in accordance with manufacturer's
standards, except that welding is not permitted. Arrange padl ocking

| atches to be accessible fromboth sides of gate, regardl ess of |atching
arrangement.

[ For gate leaves up to 1829 nmillineter 6 feet high or 1829 nmillineter 6 feet
wi de, provide perimeter gate frames of DN32 1.66 inch O D. pipe [Gade A
wei ghing 3.38 kilogram per linear meter 2.27 pounds per linear foot.]
[Gade B weighing 2.71 kil ogram per linear neter 1.82 pounds per linear foot.]

I For gate | eaves over 1829 mllimeter 6 feet high or 1829 millineter 6 feet
wi de, provide perineter gate franes of DN4O 1.90 inch O D. pipe [Gade A
wei ghing 4.05 kil ogram per linear meter 2.72 pounds per |inear foot.]
[ Grade B wei ghing 3.40 kil ogram per linear nmeter 2.28 pounds per |inear foot.]

] Provide gate franme assenbly that is welded or assenbled with specia
mal | eabl e or pressed-steel fittings and rivets to provide rigid
connections. Install fabric with stretcher bars at vertical edges;
stretcher bars may al so be used at top and bottom edges. Attach stretcher
bars and fabric to gate franes on all sides at intervals not exceeding 381
mllimeter 15 inches. Attach hardware with rivets or by other nmeans which
provi des equal security agai nst breakage or renoval

Provi de di agonal cross-bracing, consisting of 10 millinmeter 3/8 inch
di amet er adj ustable-length truss rods on wel ded gate franes, where
necessary to obtain franme rigidity without sag or twist. Provide nonwel ded
gate frames w th diagonal bracing.

2.2.15 Gat e Hardware and Accessories

Provi de gate hardware and accessories that conforms to ASTM Al116 and
ASTM F626, and be as specifi ed:

Provide [nalleable iron] [forged steel] [pressed steel] hinges to suit gate
size, non-lift-off type, offset to permt 180-degree opening.

Provide latch that pernits operation fromeither side of the gate, with a
padl ock eye provided as an integral part of the latch.

Provi de stops and hol ders of malleable iron for vehicular gates. Provide

SECTION 32 31 13 Page 13



stops that automatically engage the gate and hold it in the open position
until manual ly rel eased.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

NOTE: Delete the follow ng paragraph when doubl e
gates are not required.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de double gates with a cane bolt and ground-set keeper, with latch or
| ocki ng devi ce and padl ock eye designed as an integral part.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete the follow ng paragraph if nmanual
sliding gates are not required.
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Provi de manufacturer's standard heavy-duty track ball bearing hanger
sheaves, overhead fram ng and supports, guides, stays, bracing, and
accessories as required for easy operation of manual sliding gates.

12.2.16 M scel | aneous Har dwar e

Provi de niscell aneous hot-di p gal vani zed hardware as required.

2.2.17 Wre Ties

Provide[ 2.3 millinmeter 11-gage][ 2.9 nillinmeter 9-gage][__ ] ogal vani zed
steel wire for tying fabric to line posts,spaced 300 mllineter 12 inches
on center. For tying fabric to rails and braces, space wire ties 600
mllimeter 24 inches on center. For tying fabric to tension wire, space
2.7 mllinmeter 0.105-inch hog rings 600 mllineter 24 inches on center

Manuf acturer's standard procedure will be accepted if of equal strength and
durability.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Specify polyvinyl chloride (PVC) coated ties
when PVC-coated fence fabric is required.
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FS RR-F-191/4. Provide wire ties constructed of the sane material as the
fencing fabric. [Provide accessories with polyvinyl (PVC) coatings simlar
to that specified for chain-link fabric or franmework.]

[2.2.18 Padlocks

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Consult station regarding padl ocks. Most
stations will provide padlocks. |If Contractor

furni shed padl ocks are required for certain security
applications, a padlock conform ng to an appropriate
Mlitary or Agency Specification nay need to be
specified. See referenced specification for types,
grades, and options avail abl e.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de padl ocks conform ng to ASTM F883, with chain.
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12.3  MATERIALS
2.3.1 Zinc Coating

Provi de hot-dip gal vani zed (after fabrication) ferrous-netal conponents and
accessories, except as otherw se specified.

Provi de zinc coating of weight not |ess than 550 gram per square nmeter 1.94
ounces per square foot, as determined fromthe average result of two

speci mens, when tested in accordance with ASTM A90/ A90M.

Provide zinc coating conformng to the requirenents of the foll ow ng:

a. Pipe: FS RRF-191/3 Cass 1 [Gade A in accordance with ASTM F1083]
[Gade B in accordance with ASTM F1043].

b. Hardware and accessories: ASTM A153/A153N, Table 1

c. Surface: ASTM F1043

d. External: Type B-B surface zinc with organic coating, 275 gram per
square neter 0.97 ounce per square foot nminimumthickness of acrylated
polymer.

e. Internal: Surface zinc coating of 275 gram per square neter 0.97 ounce

per square foot m nimm

Provi de gal vani zing repair material that is cold-applied zinc-rich coating
conform ng to ASTM A780/ A780M.

2.3.2 Tension Wre
Provi de gal vani zed, coiled spring wire, No. 7-gage. Provide zinc coating
that weighs not |less than [370] [610] gram per square meter [1.2] [2.0]
ounces per square foot.

2.3.3 Concrete

Provi de concrete conforming to ASTM C94/ C94N, and obtaining a mini num
28-day conpressive strength of 20685 kil opascal 3,000 psi.

2.3. 4 Grout

Provi de grout of proportions one part portland cenment to three parts clean,
wel | -graded sand and a mi ni nrum amount of water to produce a workable m x.

PART 3 EXECUTI ON
Subnmit nmanufacturer's erection/installation drawings and instructions that
detail proper assenbly and nmaterials in the design for fence, gate,
har dwar e and accessori es.
Provi de conplete installation conform ng to ASTM F567.
3.1 PREPARATION

Ensure final grading and established el evations are conplete prior to
comrenci ng fence installation.
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3.1.1 C earing and Grading

Clear fence line of trees, brush, and other obstacles to install fencing
for a distance of | ] meters feet inside; and [__ ] meters feet
outside the fence. Establish a graded, conpacted fence line prior to
fencing installation.

3.2 INSTALLATION

[3.2.1 Security

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete this paragraph if new fencing does not
i nvol ve relocation or replacenment of existing
fencing. Depending on nature of fence work,

par agraph nay need further el aboration regarding
necessary construction to maintain perineter.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Install new chain |ink fencing, renpve existing fencing, and perform
related work to provide continuous security for facility. Schedul e and
fully coordinate work with Contracting Oficer and cognizant Security
Officer.

13.2.2 Fence Installation
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NOTE: Certain security applications require
conformance to an applicabl e OPNAVI NST. Use
bracketed sentences as required by the applicable
OPNAVINST.
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Install fence on prepared surfaces to line and grade indicated. [Secure
fastening and hinge hardware in place to fence franmework by peening or

wel ding. Allow for proper operation of conponents. Coat peened or wel ded
areas with a repair coating matching original coating.] Install fence in
accordance with fence nanufacturer's witten installation instructions
except as nodified herein.

3.2.2.1 Post Spaci ng

Provide |ine posts spaced equidistantly apart, not exceeding 3.048 m 10 feet
on center. Provide gate posts spaced as necessary for size of gate

openi ngs. Do not exceed 152.4 m 500 feet on straight runs between braced
posts. Provide corner or pull posts, with bracing in both directions, for

changes in direction of 0.26 rad 15 degrees or nore, or for abrupt changes
in grade. Submit draw ngs showi ng | ocation of gate, corner, end, and pul
posts.

3.2.2.2 Top and Bottom Tension Wre

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Coordinate with requirenents for top and
bottomrails. Specify bottomtension wire to
mai ntain fence alignnent, except for designs
requiring bottomrail.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk
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Install [top] [and] [botton] tension wires before installing chain-link
fabric, and pull wires taut. Place top and bottomtension wires within 203
mm 8 i nches of respective fabric line.

3.2.3 Excavation

Provi de excavations for post footings which are [drilled holes] in virgin
or conpacted soil, of mninmmsizes as indicated.

Space footings for line posts 3048 millinmeter 10 feet on center nmaxi mum and
at closer intervals when indicated, with bottons of the hol es approxi nately
75 mllimeter 3 inches below the bottons of the posts. Set bottom of each
post not less than 915 nmillineter 36 inches below finished grade when in
firm undisturbed soil. Set posts deeper, as required, in soft and probl em
soils and for heavy, lateral |oads.

[ Uniformy spread soil from excavations adjacent to the fence Iine or on
areas of Government property, as directed.] [Renove excavated soil from
Gover nnment property.

] When solid rock is encountered near the surface, drill into the rock at
| east 305 millineter 12 inches for line posts and at |east 457 millineter
18 inches for end, pull, corner, and gate posts. Drill holes at |east 25.4

mllimeter 1 inch greater in dianeter than the | argest di nension of the
pl aced post.

If solid rock is belowthe soil overburden, drill to the full depth
required except that penetration into rock need not exceed the mi ni num
dept hs speci fied above.

3.2. 4 Setting Posts

Renove | oose and foreign materials from holes and noisten the soil prior to
pl aci ng concrete.

Provide tops of footings that are trowel finished and sloped or doned to
shed water away from posts. Set hol d-open devices, sleeves, and other
accessories in concrete.

Keep exposed concrete noist for at |least 7 cal endar days after placenent or
cured with a nenbrane curing material, as approved.

[ Gout all posts set into sleeved holes in concrete with an approved
grouting nmaterial

] Maintain vertical alignment of posts in concrete construction unti
concrete has set.

3.2.4.1 Eart h and Bedrock
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NOTE: Alternate drive anchor nethod nay be
specified as an option where evidence indicates that
optional nethod under simlar ground conditions has
satisfactory and proven perfornmance record.
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Provi de concrete bases of dinmensions indicated on the nmanufactures
installation drawi ngs[, except in bedrock]. Conpact concrete to eliminate
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voids, and finish to a done shape. [In bedrock, set posts with a m ni mum
of 25.4 mm 1 inch of grout around each post. W rk grout into hole to
elimnate voids, and finish to a done shape.]

[3.2.4.2 Concrete Slabs and Walls

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use the follow ng paragraph where required by
the design, otherw se delete. Sleeve joints for
non-renovabl e fence sections are usually filled with
| ead or nonshrink grout. Renobvable fence sections
may be useful as an econom cal neans for providing
access to equipnent. Sleeve joints in renopvable
fence sections may be a tight sliding type, or where
nmoi sture entry could be a problem filled with pipe
sul phur jointing conpound.

*% *% *% *% *% *% *% *% *% *%%

Set posts into zinc-coated sleeves, set in concrete slab or wall, to a
m ni mum depth of 305 nmm 12 inches. Fill sleeve joint with | ead, nonshrink
grout, or other approved material. Set posts for support of renovable

fence sections into sleeves that provide a tight sliding joint and hold
posts aligned and plunb w thout use of lead or setting materi al

13.2.4.3 Bracing
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NOTE: Use a single diagonal truss rod for fences
less than 3.7 m 12 feet high. Use two diagona
truss rods on fences 3.7 m 12 feet and higher

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Brace gate, corner, end, and pull posts to nearest post with a horizontal
brace used as a conpression nenber, placed at |east 305 mm 12 inches bel ow
top of fence, and [a diagonal tension rod] [two diagonal tension rods].

a. Tol erances

Provi de posts that are straight and plunb within a vertical tolerance of
6.35 miIlinmeter 1/4 inch after the fabric has been stretched. Provide
fencing and gates that are true to line with no nore than 12.7 mllineter
1/2 inch deviation fromthe established centerline between |ine posts.
Repair defects as directed.

3.2.5 Concrete Strength

Provide concrete that has attained at |east 75 percent of its m ni num
28-day conpressive strength, but in no case sooner than 7 cal endar days
after placenent, before rails, tension wire, or fabric are installed. Do
not stretch fabric and wires or hang gates until the concrete has attained
its full design strength

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete the followi ng paragraph if the
referenced section is not included.
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Take sanples and test concrete to determnmine strength as specified.
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3.

2.6 Top Rails

Provide top rails that run continuously through post caps or extension
arms, bending to radius for curved runs. Provide expansion couplings as
recomended by the fencing manufacturer.

[3.2.7 Center Rails

Provide single piece center rails between posts set flush with posts on the
fabric side, using special offset fittings where necessary.

13.2.8 Brace Assenbly

Provi de bracing assenblies at end and gate posts and at both sides of
corner and pull posts, with the horizontal brace |ocated at ni dhei ght of
the fabric.

Install brace assenblies so posts are plunb when the diagonal rod is under
proper tension.

Provide two conplete brace assenblies at corner and pull posts where
required for stiffness and as indicated.

.2.9 Tension Wre Installation

Install tension wire by weaving themthrough the fabric and tying themto
each post with not less than 3.9 nillineter 7-gage gal vanized wire or by

securing the wire to the fabric with 3.5 mllimeter 10-gage ties or clips
spaced 610 millinmeter 24 inches on center

.2.10 Fabric Installation

Provide fabric in single |l engths between stretch bars with bottom barbs

pl aced approximately 38 nmillimeter 1-1/2 inches above the ground Iine.

Pull fabric taut and tied to posts, rails, and tension wire with wire ties
and bands.

Install fabric on the security side of fence, unless otherw se directed.

Ensure fabric remains under tension after the pulling force is rel eased.

.2.11 Stretcher Bar Installation

Thread stretcher bars through or clanmped to fabric 102 millinmeter 4 inches
on center and secured to posts with nmetal bands spaced 381 nillineter 15
i nches on center.

.2.12 Gate Install ation

Install gates plunmb, level, and secure, with full opening w thout
interference. Install ground set items in concrete for anchorage as
recomrended by the fence nmanufacturer. Adjust hardware for snooth
operation and | ubricated where necessary.

.2.13 Tie Wres

Provide tie wires that are U shaped to the pipe dianmeters to which
attached. Twist ends of tie wires not less than two full turns and bent so
as not to present a hazard.
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3.2.14 Fasteners

Install nuts for tension bands and hardware on the side of the fence
opposite the fabric side. Peen ends of bolts to prevent renoval of nuts.

3.2.15 Zi nc- Coati ng Repair
Cl ean and repair gal vani zed surfaces danaged by wel di ng or abrasion, and
cut ends of fabric, or other cut sections with specified galvanizing repair
material applied in strict conformance with the manufacturer's printed
instructions.

3.2.16 Accessories Installation

3.2.16.1 Post Caps

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Coordinate with requirenents for top rails or
supporting arms.
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[ Desi gn post caps to accompdate top rail.] Install post caps as
recomended by the manufacturer

3.2.16.2 Padlocks
Provi de padl ocks for gate openings and provide chains that are securely
attached to gate or gate posts. Provide padl ocks keyed alike, and provide
two keys for each padl ock.

[3.2.17 Grounding
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NOTE: Delete this paragraph if grounding is not
required. |If grounding is required and |ightning
protection is not part of project design, the

requi renments in the second set of brackets will be
used in lieu of those in the first set of brackets.

Provi de fence groundi ng details when conposite type
posts are specified where grounding of the fence is
required. Gounding requirenents nay be indicated
on the drawings or included in this section

Speci fy polyvinyl chloride coated fencing with care
when grounding is a project requirenent.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

G ound fencing as [indicated on draw ngs][and specified].

[ Gound all fences crossed by overhead power lines in excess of 600 volts,
and all electrical equipnent attached to the fence.][ Gound fences on
each side of all gates, at each corner, at the closest approach to each
building located within 15 m 50 feet of the fence, and where the fence
al i gnment changes nore than 15 degrees. Gounding |ocations can not exceed
198 m 650 feet. Bond each gate panel with a flexible bond strap to its
gate post. Gound fences crossed by power |ines of 600 volts or nore at or
near the point of crossing and at di stances not exceeding 45 m 150 feet on
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each side of crossing. Provide ground conductor consisting of No. 6 AWG
solid copper wire. Provide copper-clad steel rod grounding el ectrodes 19
mm 3/ 4 inch by 3.05 m10 foot long. Drive electrodes into the earth so
that the top of the electrode is at |least 152 mm 6 inches bel ow t he grade.
Where driving is inpracticable, bury electrodes a m ni numof 305 nm 12
inches deep and radially fromthe fence, with top of the el ectrode not |ess
than 610 mm 2 feet or nore than 2.4 m8 feet fromthe fence. danp ground
conductor to the fence and el ectrodes with bronze grounding clanps to
create electrical continuity between fence posts, fence fabric, and ground
rods. Total resistance of the fence to ground cannot exceed 25 ohns.]

13.3 CLOSEQUT ACTI VI TIES
Renove waste fencing materials and other debris fromthe work site.
Submit manufacturer's data indicating percentage of recycled material
content in protective fence materials, including chain link fence, fabric,

and gates to verify affirmative procurenent conpliance

-- End of Section --
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