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NOTE: This gui de specification covers the
requirenents for providing all equipnent, materials,
and | abor for fabricating, furnishing, and
installing miscellaneous netal naterials, standard
metal articles, and shop fabricated itens for Civi
Wor ks type structures.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
i nsert appropriate information.

Remove information and requirenments not required in
respective project, whether or not brackets are
present.

Comrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Criteria Change Request (CCR
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PART 1 GENERAL

1.1 REFERENCES
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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.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
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Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the i ssue 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.
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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.

ALUM NUM ASSQOCI ATI ON (AA)

AA 46 (1978) Standards for Anodi zed
Architectural Al um num

AA DAF- 45 (2003) Designation System for Al um num
Fi ni shes

AMERI CAN ASSOCI ATI ON OF STATE HI GHMAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO HB- 17 (2002; Errata 2003; Errata 2005) Standard
Specifications for H ghway Bridges

AMERI CAN VELDI NG SCCI ETY ( AW5)

AWS D1.1/D1. 1M (2008; Errata 2008) Structural Welding
Code - Steel

ASME | NTERNATI ONAL ( ASME)

ASME B16. 3 (2006) Malleable Iron Threaded Fittings,
O asses 150 and 300

ASME B16.5 (2009) Standard for Pipe Flanges and
Fl anged Fittings: NPS 1/2 Through NPS 24

ASME B16. 9 (2007) Standard for Factory-Made W ought
Steel Buttwelding Fittings

ASME B18.2.1 (1996; R 2005) Square and Hex Bolts and
Screws (I nch Series)

ASME B18. 2.2 (1987; R 2005) Standard for Square and Hex
Nut s

ASME B18.21.1 (1999; R 2005) Lock Washers (lnch Series)

ASME B18.22.1 (1965; R 2008) Plain Washers

ASME B18. 22M (1981; R 2005) Metric Plain Washers

ASME B18. 3 (2003; R 2008) Socket Cap Shoul der and Set

Screws, Hex and Spline Keys (lInch Series)
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ASME B18.6.1

ASME B18. 6. 2

ASME B18. 6. 3

ASME B27.7

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

(1981; R 2008) Whod Screws (Inch Series)

(1998; R 2005) Slotted Head Cap Screws,
Square Head Set Screws, and Slotted
Headl ess Set Screws: Inch Series

(2003; R 2008) Machine Screws and Machi ne
Screw Nuts

(1977; R 2005) General Purpose Tapered and
Reduced Cross Section Retaining R ngs

ASTM | NTERNATI ONAL ( ASTM

1

109/ A 109M

123/ A 123M

148/ A 148M

153/ A 153M

193/ A 193M

194/ A 194M

20/ A 20M

240/ A 240M

263

264

27/ A 27M

(2000; R 2005) Standard Specification for
Carbon Steel Tee Rails

(2008) Standard Specification for Steel,
Strip, Carbon (0.25 Maxi mum Percent),
Col d- Rol | ed

(2009) Standard Specification for Znc
(Hot-Di p Gal vani zed) Coatings on Iron and
Steel Products

(2008) Standard Specification for Steel
Castings, H gh Strength, for Structural
Pur poses

(2009) Standard Specification for Znc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

(2009) Standard Specification for
Al'l oy-Steel and Stainless Steel Bolting
Material s for Hi gh-Tenperature Service

(2009) Standard Specification for Carbon
and Alloy Steel Nuts for Bolts for

H gh- Pressure or Hi gh-Tenperature Servi ce,
or Both

(2009) GCeneral Requirenments for Steel
Pl ates for Pressure Vessels

(2009c) Standard Specification for

Chrom um and Chromi um Ni ckel Stainless
Steel Plate, Sheet, and Strip for Pressure
Vessel s and for General Applications

(2009) Standard Specification for
Stai nl ess Chromium Steel -Cl ad Pl ate

(2009) Standard Specification for
St ai nl ess Chrom um Ni ckel Steel-Cl ad Pl ate

(2008) Standard Specification for Steel
Castings, Carbon, for General Application
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

276

307

312/ A 312M

320/ A 320M

325

325M

36/ A 36M

467/ A 467M

475

484/ A 484M

490

490M

500/ A 500M

501

504/ A 504M

514/ A 514M

(2008a) Standard Specification for
Stainl ess Steel Bars and Shapes

(2007b) Standard Specification for Carbon
Steel Bolts and Studs, 60 000 PSI Tensile
Strength

(2009) Standard Specification for
Seamnl ess, Wl ded, and Heavily Wbrked
Austenitic Stainless Steel Pipes

(2008) Standard Specification for
Al l oy/ Steel Bolting Materials for
Low Tenper at ure Service

(2009) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/ 105 ksi M ninmum Tensile Strength

(2009a) Standard Specification for
Structural Bolts, Steel, Heat Treated, 830
MPa M ninum Tensile Strength (Metric)

(2008) Standard Specification for Carbon
Structural Steel

(2007) Standard Specification for Machine
Coil and Chain

(2003; R 2009el1) Standard Specification
for Zinc-Coated Steel Wre Strand

(2009) General Requirenents for Stainless
Steel Bars, Billets, and Forgi ngs

(2009) Standard Specification for
Structural Bolts, Alloy Steel, Heat
Treated, 150 ksi M nimum Tensile Strength

(2009a) Standard Specification for

H gh-Strength Steel Bolts, Casses 10.9
and 10.9.3, for Structural Steel Joints
(Metric)

(2009) Standard Specification for

Col d- For mred Wl ded and Seanl ess Car bon
Steel Structural Tubing in Rounds and
Shapes

(2007) Standard Specification for
Hot - For med Wl ded and Seanl ess Car bon
Steel Structural Tubing

(2008) Standard Specification for Wought
Carbon Steel Weels

(2005; R 2009) Standard Specification for
Hi gh-Yi el d-Strength, Quenched and Tenpered
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

516/ A

519

516M

53/ A 53M

564/ A

572/ A

588/ A

618/ A

653/ A

668/ A

780/ A

786/ A

924/ A

121/ B

124/ B

564M

572M

588M

618M

653M

668M

780M

786M

924M

121M

124M

Alloy Steel Plate, Suitable for Wl ding

(2006) Standard Specification for Pressure
Vessel Plates, Carbon Steel, for Mderate-
and Lower-Tenperature Service

(2006) Standard Specification for Seanl ess
Carbon and All oy Steel Mechani cal Tubing

(2007) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc- Coated,
Wl ded and Seanl ess

(2004; R 2009) Standard Specification for
Hot - Rol | ed and Col d- Fi ni shed Age- Har deni ng
Stainless Steel Bars and Shapes

(2007) Standard Specification for
Hi gh-Strength Low Al | oy Col unbi um Vanadi um
Structural Steel

(2005) Standard Specification for

H gh-Strength Low Al l oy Structural Steel
with 50 ksi (345 MPa) M ninum Yield Point,
wi th Atnospheric Corrosion Resistance

(2004) Standard Specification for
Hot - For med Wl ded and Seanl ess
H gh-Strength Low Al l oy Structural Tubing

(2009a) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-l1ron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

(2004) Standard Specification for Steel
Forgi ngs, Carbon and All oy, for General
I ndustrial Use

(2009) Standard Practice for Repair of
Damaged and Uncoated Areas of Hot-Dip
Gal vani zed Coati ngs

(2005; R 2009) Standard Specification for
Hot - Rol | ed Carbon, Low All oy,

H gh-Strength Low Al l oy, and All oy Steel
Fl oor Pl ates

(2009a) Standard Specification for Ceneral
Requi rements for Steel Sheet,
Metallic-Coated by the Hot-Di p Process

(2001; R 2006) Standard Specification for
Leaded Brass Plate, Sheet, Strip, and
Rol | ed Bar

(2009) Standard Specification for Copper
and Copper Alloy Forging Rod, Bar, and
Shapes
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

138/ B 138M

148

150/ B 150M
152/ B 152M
176

209

209M

21/ B 21M
211

211M

221

23

241/ B 241M
26/ B 26M
271

308/ B 308M
36/ B 36M
429/ B 429M

(2006) Standard Specification for
Manganese Bronze Rod, Bar and Shapes

(1997; R 2009) Standard Specification for
Al um num Bronze Sand Casti ngs

(2008) Standard Specification for Al um num
Bronze Rod, Bar, and Shapes

(2009) Standard Specification for Copper
Sheet, Strip, Plate, and Roll ed Bar

(2008) Standard Specification for
Copper-All oy D e Castings

(2007) Standard Specification for Al um num
and Al unmi num Al |l oy Sheet and Pl ate

(2007) Standard Specification for Al um num
and Al um num Al l oy Sheet and Plate (Metric)

(2006) Standard Specification for Naval
Brass Rod, Bar, and Shapes

(2003) Standard Specification for Al um num
and Al um num Al l oy Bar, Rod, and Wre

(2003) Standard Specification for Al um num
and Alum num Al l oy Bar, Rod, and Wre
(Metric)

(2008) Standard Specification for Al um num
and Al um num Al | oy Extruded Bars, Rods,
Wre, Profiles, and Tubes

(2000; R 2005) Standard Specification for
VWhite Metal Bearing Alloys (known
Commercially as "Babbitt Metal")

(2002) Standard Specification for Al um num
and Al um num Al |l oy Seam ess Pi pe and
Seanl ess Extruded Tube

(2009) Standard Specification for
Al um num Al | oy Sand Casti ngs

(2008) Standard Specification for
Copper -Base Alloy Centrifugal Castings

(2002) Standard Specification for
Al um num Al | oy 6061-T6 Standard Structural
Profiles

(2008a) Standard Specification for Brass
Pl ate, Sheet, Strip, and Rolled Bar

(2006) Standard Specification for
Al um num Al | oy Extruded Structural Pipe
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and Tube

ASTM B 505/ B 505M (2009) Standard Specification for
Copper -Base All oy Conti nuous Castings

ASTM B 584 (2009) Standard Specification for Copper
Al l oy Sand Castings for Ceneral
Applications

ASTM B 6 (2009) Standard Specification for Znc
ASTM B 62 (2009) Standard Specification for
Conpositi on Bronze or Qunce Metal Castings
ASTM B 749 (2003; R 2009) Standard Specification for
Lead and Lead Alloy Strip, Sheet and Plate
Product s
ASTM B 763 (2008a) Standard Specification for Copper

All oy Sand Castings for Valve Application

ASTM B 806 (2008a) Standard Specification for Copper
Al'l oy Permanent Ml d Castings for General
Appl i cations

ASTM B 824 (2009) Ceneral Requirenents for Copper
Al l oy Castings

ASTM D 1187 (1997; R 2002el) Asphalt-Base Enul sions
for Use as Protective Coatings for Metal

ASTM F 436 (2009) Hardened Steel Washers

ASTM F 436M (2009) Hardened Steel Washers (Metric)

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)
NAAMM MBG 531 (2000) Metal Bar Grating Mnual

NAAMM MBG 531S (1989) Guide Specification for Stainless
Steel Grating

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC Pai nt 25 (1997; E 2004) Zinc Oxide, Alkyd, Linseed
Ol Primer for Use Over Hand O eaned
Steel, Type | and Type I
U.S. ARMY CORPS OF ENG NEERS (USACE)

EM 385-1-1 (2008) Safety and Health Requirenents
Manual

U S. CENERAL SERVI CES ADM NI STRATI ON ( GSA)

CID A-A-1922 (Rev A; Notice 1) Shield, Expansion
(Caul ki ng Anchors, Single Lead)

CID A-A-1923 (Rev A; Notice 1) Shield, Expansion (Lag,
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CID A-A-1924

CI D A-A-1925

CI D A-A-55614

Cl D A- A-55615

Cl D A- A-60005

FS RR-C- 271

FS RR-W 410

1.2 SUBM TTALS

Machi ne and Externally Threaded Wedge Bol t
Anchor s)

(Rev A; Notice 1) Shield, Expansion (Self
Drilling Tubul ar Expansion Shell Bolt
Anchors

(Rev A; Notice 1) Shield Expansion (Nail
Anchor s)

(Basic; Notice 1) Shield, Expansion
(Non-Drilling Expansion Anchors)

(Basic; Notice 1) Shield, Expansion (Wod
Screw and Lag Bolt Self-Threadi ng Anchors

(Basic; Notice 1) Frames, Covers,
Gratings, Steps, Sunp And Catch Basin,
Manhol e

(Rev D, Am 1) Chains and Attachnents,
Vel ded and Wl dl ess

(Rev E) Wre Rope and Strand

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE:

Revi ew subnmittal description (SD) definitions

in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnittals
required for the project. Submittals should be kept
to the mninumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the

subm ttal

requi res Governnent approval. Sone

subnittals are already marked with a “G'. Only

delete an existing “G

if the submttal itemis not

conpl ex and can be reviewed through the Contractor’s

Quality Control
submttal

system Only add a “G if the
is sufficiently inportant or conplex in

context of the project.

For submittals requiring Governnent approval on Arny

proj ects,
the submttal

a code of up to three characters within
tags may be used following the "G

designation to indicate the approving authority.
Codes for Arny projects using the Resident
Management System (RMB) are: "AE" for

Ar chi t ect - Engi neer;

"DO' for District Ofice

(Engi neering Division or other organization in the

District Ofice);
Resident O fice;

for Area Ofice; "RO' for

and "PO' for Project Ofice. Codes

following the "G' typically are not used for Navy,

Ar

and NASA proj ects.

Choose the first bracketed itemfor Navy, Air Force

and NASA projects,

choose the second bracketed

itemfor Arny projects.
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1.

1.
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Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government.] Subnit the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Draw ngs

M scel | aneous Metals & Standard Metal Articles[; C[; G |
Shop Fabricated Metal Itens[; C[; G [___ 11

SD- 03 Product Data

M scel | aneous Metals & Standard Metal Articles[; C[; G |
Shop Fabricated Metal Itens[; C[; G [

SD- 04 Sanpl es

M scel | aneous Metals & Standard Metal Articles[; CQ[; G [___ 11
Shop Fabricated Metal Itens[; C[; G [

SD- 06 Test Reports

M scel | aneous Metals & Standard Metal Articles[; C[; G |
Shop Fabricated Metal Itens[; CG[; G [

3 QUALI TY ASSURANCE

a. Mscellaneous nmetal wrk shall be well formed to shape and size,
with sharp Iines and angles and true curves. Drilling and punching
shal | produce clean true lines and surfaces. Provide exposed surfaces
of work in place with a snoboth finish, and unl ess ot herw se approved,
flush exposed riveting. Were tight fits are required, mll joints.
Cope or miter corner joints, well formed, and in true alignnent.
Accurately set work to established Iines and el evati ons and securely
fastened in place. Install in accordance with manufacturer's
installation instructions and approved draw ngs, cuts, and details.

b. Performwelding continuously along the entire area of contact
except where tack welding is permitted. Do not tack wel d exposed
connections of work in place. Gind exposed wel ds snoot h.

c. Qualify welders, performwelding, welding inspection, and
corrective welding, in accordance with AW D1.1/D1.1V. GRIND VI SIBLE
VELDS SMOOTH I N THE FI Nl SHED | NSTALLATI ON. Use procedures, naterials,
and equi pnent of the type required for the work.

4 ENVI RONVENTAL REQUI REMENTS

Do not clean or paint surface when danp or exposed to foggy or rainy
weat her, when netallic surface tenperature is |less than 3 degrees C5
degrees F above the dew point of the surrounding air, or when surface
tenmperature is below 7 degrees C 45 degrees F or over 35 degrees C 95
degrees F, unless approved by the Contracting Oficer.
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PART 2 PRODUCTS

2.

1 M SCELLANEOQUS METALS & STANDARD METAL ARTI CLES

Conformto the respective specifications and other designated requirenents
for mscellaneous nmetal materials and standard netal articles. Sizes shall
be as specified or shown. Where nmaterial requirenents are not specified,
furnish materials suitable for the intended use and subject to approval.

1.1 Structural Steel

[[ASTM A 36/ A 36N [ASTM A 572/ A 572V Grade [ 1, Type [ 11 [
ASTM A 588/ A 588N, Grade [ 11.

1.2 Steel Pl ates

.1.2.1 St ruct ural

ASTM A 514/ A 514N, Grade [ ].

.1.2.2 Pressure Vessel

ASTM A 516/ A 516N, Grade [__ ], and neet the requirenents of the Charpy
V-notch inpact tests and the drop-weight tests as specified in
ASTM A 20/ A 20MN.

. 1.3 St eel Tubi ng

.1.3.1 St ructural

ASTM A 500/ A 500V, Grade [__ ], [[ASTM A 501] [ASTM A 618/ A 618N, G ade
[ 11, [seam ess] [wel ded], [outside dianeter] [outside dinensions] and
nom nal wal | thickness as shown.

.1.3.2 Mechani cal

ASTM A 519 [seam ess carbon] [all oy steel nechanical tubing], [hot
finished] [cold finished], Conditions | ] and [ ], Grade di nensions
as shown.

.1.4 Steel Pipes and Pipe Fittings

.1.4.1 Pi pes

ASTM A 53/ A 53N, Type [E][S], Gade [A][B], [sean ess] [electric-resistance
wel ded], [black] [gal vanized], nom nal size and wei ght class or outside

di aneter and nominal wall thickness as shown, [plain] [threaded] [threaded
and coupl ed] ends.

.1.4.2 Pi pe Fittings

a. Flanged - ASME B16.5, dass | ], faced and drill ed.
b. Screwed - ASME B16. 3, Type [ ].

c. Butt-welding - ASME B16. 9.
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2.1.5 St ai nl ess Stee

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: UNS S30400, S40500, and S41000 are | ow
strength alloys suitable for use in welded
assenblies. UNS S21800 is an internediate strength
alloy with excellent anti-galling characteristics.
UNS S17400 and S45000 are high strength all oys.
Wl di ng of UNS S21800, S17400, and S45000 shoul d be
avoi ded.

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

2.1.5.1 Pl ate, Sheet, and Strip

ASTM A 240/ A 240, UNS [S30400,] [S40500] or [S41008]. Plate finish shal
be hot-rolled and anneal ed or heat treated, and bl ast cleaned or pickled.
Provide No. 1 sheet and strip finish.

2.1.5.2 Clad Pl ate
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NOTE: Thi ckness of cladding may have to be changed
for sone applications.
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ASTM A 263, with cladding conformng to ASTM A 240/ A 240, UNS S40500 or
$S41008; or ASTM A 264, with cladding conforming to ASTM A 240/ A 240l, UNS
S30400. Bond cl adding on one side of base netal. Nominal thickness of the
cl adding shall be 10 percent of the nonminal total plate thickness or 2 m
1/16 inch, whichever is greater. Do not vary the thickness of the cladding
under the thickness specified by nore than 2 percent of the nonina

thi ckness of the clad plate. Provide sandbl asted, pickled, or,

bl ast-cl eaned and pickled plate finish. Stainless steel plate specified
above in paragraph PLATE, SHEET, AND STRIP nay be used in lieu of clad
plate at the option of the Contractor.

2.1.5.3 Bars and Shapes

Conformto the follow ng, as specified or shown, for stainless steel bars
and shapes:

a. ASTM A 276, UNS [ S30400, S40500, or S41000 with a naximum carbon
content of 0.08 percent] [S21800], Condition A hot-finished or cold-
finished, Cass C

b. ASTM A 564/ A 564, UNS S17400 or S45000, age-hardened heat
treatnment condition, hot-finished or cold-finished, Class C

2.1.5.4 Pl ates, Bars & Shapes for Roller & Track Systens
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NOTE: Rollers and track plates on gates and in gate
slots which are subjected to hydraulic |oads from
wat er during operation of gates should be hardened
by heat treatnment as specified bel ow in subparagraph
GATE ROLLERS AND BOLTED TRACK PLATES. Hardened
track plates are not suitable for welding and shoul d
be bolted in place. Track plates which are lightly
| oaded, such as gate upstreamtrack plates, should
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conformto subparagraph WELDED SEAL PLATES AND BARS
WELDED ROLLER GUI DE BARS; AND WELDED TRACK PLATES
bel ow and be wel ded i n pl ace.
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a. Gate Rollers and Bolted Track Plates - ASTM A 564/ A 564, UNS
S17400 or S45000, age-hardened heat treated to obtain a Brinel

har dness range of 331 minimumto 401 maxi num hot-finished or
cold-finished, Class C. Do not commence heat treatnent of rollers and
plates until the heat treatnent procedure and the test reports for
other required material tests are approved. After heat treating and
final nmachining, each roller and track plate shall be free of scale and
cracks, as determined by nagnetic particle, florescent, or dye
penetrant inspection tests.

b. Hardness Check Tests - Test suitable 13 nr 1/2 inch thick sanples
of the material fromeach heat to deternine the hardness in both the
sol ution-anneal ed and age- hardened conditions. Were the oven-batch
heat- treating process is used, perform hardness check tests on
materi al of each heat in each oven batch. Were a continuous
heat-treating process is used, performthree check tests on nmaterial of
each heat: one on the first material through the process, one at the

m ddl e of the run, and one on the last naterial through the process.

c. Fasteners for Bolted Track Pl ates and Guide Bars - Conformto
ASTM A 193/ A 193N or ASTM A 320/ A 320N, Class 2 for bolting materials,
Grade B8, Nuts shall conformto ASTM A 194/ A 194l, G ade 8A.

d. Gate Roller Links and Pins

(1) Links - ASTM A 276, UNS S30400 or S41000, Condition A,
hot -fini shed or cold-finished, Class A

(2) Pins - ASTM A 276, UNS S21800, Condition A, cold-finished or
hot-rol |l ed and nachi ne-finished to the tol erances specified in
ASTM A 484/ A 484N for cold-finished round bars, Cass C.
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NOTE: It is contenplated that the pin dianeter and
tol erances shown will be the m ninum size and

tol erances as given in ASTM A 484/ A 484M for cold
finished round bars. Machined pins should have a
surface roughness of not exceeding 1.6 nicroneters
(63 microinches). Mninumdianeter of holes in bars
shoul d be the maxi mum pin size plus an all owance of
0.2 nm (0.008 inch) for a free fit. M ninum

di aneter of holes in rollers should be the nom na
diameter of the pin plus 1 mm (1/32 inch). The

l ength of the pin between retainer ring grooves
shoul d be based on the maxi numw dth of the roller

t he maxi mum t hi ckness of the hot-finished bars
rolled to the tol erances given in ASTM A 484/ A 484M
plus a clearance of approximately 1 nm (0.040 inch)
to avoid binding between bars, or binding between
bars and rollers.
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e. Provide corrosion resistant steel retaining rings for gate roller
links conforming to ASVE B27.7, BASIC external series type with nomna
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ring size of [ ] mmr inches.

f. Seal Plates, Bars, and Retainers; Roller Guide Bars; and Track
Pl at es.

(1) Welded Seal Plates and Bars; Wl ded Roller Cuide Bars; and
Wl ded Track Plates - ASTM A 240/ A 240N, UNS [ S40500] [S41008]

[ S30400], Hot-Rolled and Anneal ed or Heat Treated, and Bl ast

Cl eaned or Pickled Finish; or ASTM A 276, UNS S30400, S40500, or
S41000 wi th a maxi mum carbon content of 0.08 percent, Condition A,
Hot - Fi ni shed or Col d- Fi ni shed, O ass C

(2) Bolted Seal Plates, Bars, and Retainers; and Bolted Roller
Gui de Bars - ASTM A 240/ A 240N, UNS [S40500] or [S41008] [ S30400],
Hot - Rol | ed and Anneal ed or Heat Treated, and Bl ast C eaned or
Pi ckl ed finish; or ASTM A 276, UNS S30400, S40500, or S41000,
Condition A, hot-finished or cold-finished, Cass C
.1.5.5 Pi pe
ASTM A 312/ A 312N, [seam ess] [wel ded], UNS S30400, NPS and schedul e nunber
or outside dianeter and nom nal wall thickness as shown, [plain] [threaded]
[threaded and coupl ed] ends.
.1.6 St eel Forgi ngs
.1.6.1 CGeneral Industrial Use
ASTM A 668/ A 668N, Class [__ ], carbon content not exceeding 0.35
percent, and an overall chem cal conposition which results in satisfactory
wel dabi lity.
.1.6.2 Rai | way Use
ASTM A 668/ A 668N, Grade [__ ], carbon content not exceeding 0.35 percent
and an overall chemnical conposition which results in satisfactory
wel dabi lity.
1.7 St eel Castings

ASTM A 27/ A 27V, Grade [_____ ], Class [_____ ], or ASTM A 148/ A 148V, G ade

.1.8 Steel Strips

ASTM A 109/ A 109N, [oiled] [not oiled], Tenper [__ ] Edge [ ], Finish

.1.9 Al um num

.1.9.1 Sheets and Pl at es

ASTM B 209NF ASTM B 209, Alloy [ ], Tenper [___ ]
.1.9.2 Bars, Rods and Wre
ASTM B 211N ASTM B 211, Alloy [___ ], Temper [___ ]
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2.1.9.3 Structural Shapes
ASTM B 308/ B 308N, Alloy [ ], Tenper [___ ].

2.1.9.4 Casti ngs

ASTM B 26/ B 26N, Alloy [___ ], Tenper [__ ]
2.1.9.5 Pi pes and Tubes
ASTM B 241/ B 241N, Alloy 6063, Tenper [__ ], size and schedul e nunmber or

out si de di aneter and wall thickness as shown.
2.1.10 Bronze

2.1.10.1 Copper Alloy Castings
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NOTE: After the specific ASTM casting specification
and All oy UNS Number has been sel ected, the genera
requi renents of ASTM B 824 shoul d be specified as
needed based upon the application and inportance of
t he conponent. ASTM B 828 establishes a group of
general requirenents conmon to the ASTM Copper All oy
Casting specifications. These requirenents include
pressure tests, certification, wtness inspection
etc. Additionally, sone of the specific copper
al | oy casting specifications have optiona

requi renents which should be added if they are

det erm ned necessary. These optional requirenments
can include, but are not linted to, soundness,
nmechani cal properties, and chem cal analysis of

resi dual el ements.
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[ ASTM B 148] [ASTM B 62] [ASTM B 176] [ASTM B 271] [ASTM B 505/ B 505!\/] [
ASTM B 584] [ASTM B 763] [ASTM B 806], Copper Alloy UNS No. [

a. GCeneral requirements of ASTM B 824:
(1) Pressure tests
(2) Certification
(3) Wtness tests

(4 [ ]

b. Optional requirenents of [ASTM B 148] [ASTM B 62] [ASTM B 176] [
ASTM B 271] [ASTM B 505/ B 505N [ ASTM B 584] [ASTM B 763] [ ASTM B 806] |
ASTM B 824].

(1) Soundness

(2) Mechanical properties

(3) Chemcal analysis of residual elenments

(4 [ ]
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.1.10.2 Al umi num Bronze Castings

[ ASTM B 148] [ASTM B 271] [ASTM B 505/ B 505N [ASTM B 763] [ ASTM B 806],
Copper Alloy UNS No. [ ].

.1.10.3 Al umi num Bronze Rods, Bars, and Shapes
ASTM B 150/ B 150N, Copper Alloy UNS No. [
.1.10.4 Manganese Bronze Casti ngs

[ASTM B 176] [ASTM B 271] [ASTM B 505/ B 505N [ASTM B 584] [ASTM B 763],
Copper Alloy UNS No. [__ ].

.1.10.5 Rol | ed Manganese Bronze and Manganese Bronze For gi ngs

ASTM B 138/ B 138V ASTM B 138/B 138V, Cass [ ], Tenper [__ ]
.1.10.6 Manganese Bronze Rods, Bars, and Shapes
ASTM B 138/ B 138N ASTM B 138/ B 138l, Copper Alloy UNS No. [__ ], Tenper

.1.11 Br ass

.1.11.1 Sheet, Plates, and Bars

[ ASTM B 36/ B 36N [ASTM B 121/B 121N, Conposition [
.1.11.2 Casti ngs

[ ASTM B 62] [ASTM B 176] [ASTM B 271] [ASTM B 505/ B 505V [ASTM B 584]
ASTM B 763] [ASTM B 806], Copper Alloy UNS No. [__ ].

.1.11.3 Naval Brass

[ASTM B 21/B 21VN,] [ASTM B 124/ B 124N,] Conposition [
.1.12 Copper Flat Products

ASTM B 152/ B 152V, Tenper [__ ].

.1.13 Lead Sheet

ASTM B 749, Alloy UNS No. [__ ], Type [L___ ].
.1.14  Zinc

ASTM B 6, [Special High Grade] [H gh Grade] [Prinme Western].

.1.15 Babbi t Met al

ASTM B 23, Alloy UNS No. [__ ].

.1.16 Bolts, Nuts, and Washers

Bolts, nuts, and washers shall be of the material, grade, type, class,

style and finish indicated or best suited for intended use.
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2.1.16.1 Hi gh-Strength Bolts, Nuts, and Washers

a. ASTM A 325N ASTM A 325, Type [ ], [hot-dip gal vani zed] or
ASTM A 490N ASTM A 490, Type [ ].

b. Meet the requirenents of Section 11 of AASHTO HB-17 for Slip
Critical Connections. Conduct Rotational-capacity testing for al
fastener assenblies. Test as an assenbly each conbi nation of bolt
production lot, nut lot, and washer lot. Assign a rotational-capacity
I ot nunmber to each conbination of lots tested. Test bolts in a
Ski dnore-W 1 hel m Cal i brator or an acceptabl e equi val ent devi ce.
2.1.16.2 Bolts, Nuts, and Washers (O her Than Hi gh-Strength)

a. Bolts and Nuts - ASTM A 307, Grade A, [hot-dip gal vani zed] or
ASTM A 320/ A 320N, [Ferritic Steel, Gade | 11 [Austenitic Steel
Cass | 11.
b. Bolts - ASME B18. 2. 1.
c. Nuts - ASME B18. 2. 2.
d. Washers

(1) Plain Washers - ASME B18. 22V ASVE B18.22.1, Type B

(2) Lock Washer - ASME B18.21.1

(3) Beveled Washers - ASTM F 436N ASTM F 436, Type [__ 1,
Bevel ed.

2.1.17 Screws

Provide screws of the material, grade, type, style, and finish indicated or
best suited for use intended.

2.1.17.1 Cap Screws
ASME B18.2.1, ASME B18.3, or ASME B18.6.2 as required.
2.1.17.2 Machi ne Screws
ASME B18. 6. 3.
2.1.17.3 Wod Screws
ASME B18. 6. 1.
2.1.17. 4 Set Screws
ASME B18. 6. 2.

2.1.18 Expansi on Anchors
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NOTE: The designer should replace FS FF-S-325
Groups with the following: CID A A 1922 repl aces
Goup |I; CID A A-1923 replaces Goup II; CD
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A-A-1924 replaces Goup Il11; CID A-A-55615 with
Goup IV, CID A-A-1925 replaces Goup V; and CD
A- A-55614 replaces Goup VIII.
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[CID A-A-1922][CID A-A-1923][CI D A-A-1924][CI D A-A-1925][CI D A- A-55614] |
CI D A- A-55615], type as required, except that nail driven types will not be
accept abl e, gal vani zed unl ess ot herw se indi cat ed.

2.1.19 Toggl e Bolts

Provide toggle bolts with spring action snap open w ngs nade of zinc-plated
steel and require a predrilled hole.

2.1.20 Ri vets
Rivets shall conformto [__ ], Gade [ ].
2.1.21 Saf ety Treads

Provide slip-on skid resistant treads made from [rubber] [vinyl] [alum num
alloy] [cast iron] as best suited for the intended | ocation.

2.1.22 Wre Rope
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NOTE: ldentify the requirenments for wire rope by
inserting nunber of wires, material, type of core,
| ay, coating, and whether prefornmed or not.
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FS RR-W 410, Type [___ ], dass [__ ], Construction [__ 1, [Wire
sizes] [strand seizing] as shown.

2.1.23 Chai ns and Attachnents

FS RR-C- 271, Type [___ ], Gade [ ], dass [ ], Style [
Size [ ], Finish |

2.1.24 Steel Rails
ASTM A 1, [No. 1] [No. 2].

2.1.25 Cast Iron Frames and Covers

ClI D A-A-60005, Type [ ], Style [ ] frane, type [___ ] cover
2.1.26 St eel Wheel s
ASTM A 504/ A 504N, Cass [___ ], design and rough bore size as shown.

2.1.27 Gratings
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NOTE: When choosing grating size, welded cross
menbers should not be less than 2.52 square nm
(1/16-square inch) in cross-sectional area.

Gl vani zi ng adds approximately 5% to the wei ght of
t he average grating.
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NAAMM MBG 531 and NAAMM MBG 531S.
a. Description of grating: | ].
b. Anchorage: [ ].

c. Finish: [steel] [steel zinc-coated in accordance with

ASTM A 123/ A 123N after fabrication, and steel hardware and fasteners
conpletely zinc-coated in accordance with ASTM A 153/ A 153NM] [stainl ess
steel] [al um nun.

2.1.28 Steel Floor Plate
ASTM A 786/ A 786N, Pattern No. [1] [2] [3] [4] [5].
2.1.29 Submittal s Requirenents
This applies to SHOP FABRI CATED METAL | TEMS al so. Submit the foll ow ng:

a. Detail drawings indicating material thickness, type, grade, and
cl ass; dinensions; and construction details. Include in the draw ngs
catabl og cuts, erection details, nanufacturer's descriptive data and
installation instructions, and tenplates. Detail draw ngs for the
following items: [ ]

b. Lists of materials, and records which identify the disposition of
approved material and fabricated itens in the work.

c. Sanples of the following itens: | ]. Sanples of standard or
fabricated itens shall be full size, taken from nmanufacturer's stock
and be conplete as required for installation in the structure. Sanples
may be installed in the work, provided each sanple is clearly
identified and its |ocation recorded.

d. Certified test reports for materials tests and anal yses.
2.2  SHOP FABRI CATED METAL | TEMS

Conform shop fabricated netal itens to the requirenents and details as
specified or shown and to the workmanshi p provi sions and ot her applicable
fabrication requirenents as specified in Section 05 50 14 STRUCTURAL METAL
FABRI CATI ONS

2.2.1 Rai | i ngs

Provide railings as type specified and show, furnish, and install conplete
with all fittings, brackets, fasteners, sleeves, anchors, and other
appurtenances as shown and as required for proper installation. Design
handrails to resist a mninmmconcentrated |oad of 890 N 200 | bf in any
direction at any point of the top of the rail or 30 kg/m 20 I b/ft applied
hori zontally to top of the rail, whichever is nore severe.

2.2.1.1 Material s
Steel handrails, including inserts in concrete, shall be [steel pipe

conformng to ASTM A 53/ A 53N [or] [structural tubing conformng to
ASTM A 500/ A 500N, Grade A or B of equivalent strength]. Provide stee
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railings with [38] [20] nmmr [1-1/2] [2] inch nominal size. Railings shal

be [hot-di p gal vani zed] [and] [shop painted]. Pipe collars shall be
[steel.] [hot-dip gal vani zed steel.] [stainless steel.] Provide alum num
handrails of [[38] [50] mr [1-1/2] [2] inch nomi nal Schedul e 40 pipe

ASTM B 429/ B 429N] [ 45 mr 1-3/4 inch square al um num seni-holl ow tube with
rounded corners ASTM B 221]. Railings and pipe collars shall be [mll
finish] [anodized] [al um num [ ] color]. Provide all fasteners of
Series 300 stainless steel.

.2.1.2 Fabri cation
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NOTE: Fl ush-finished joints should be specified for
railings when a good appearance is desired.
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Rigid joints in railings shall be of welded, threaded, or slip-on fittings
assenbly [and be flush-finished]. Reinforce welded joints with
tight-fitting interior sleeves assenbled by welding rails and posts to
flush-type fittings, or by mtering and welding joining rails and posts.
Assenbl ed threaded joints shall have no exposed threads. Slip-on fittings
shall be tight-fitting. Provide self-locking, concealed type fasteners for
slip-on fittings. Provide alum numor stainless steel fasteners for
alumnumfittings. Provide stainless stell fasteners for steel fittings.
Expansion joints in railings shall be an [inner-sleeved] [outer-sleeved]
[outer-sleeved or inner-sleeved] slip-joint, with one end of the sleeve
secured to one rail and the ends of the adjoining rails separated a m ni mum
of 25 mr 1 inch in the installed position. Locate expansion joints in
rails near the intersection of rails and posts. Mke bends in railings in
a manner that railings are not crushed and naintain their origina
cross-sectional shape. Gound welds snooth. Provide railings free of
burrs, sharp corners, and sharp edges. For railings of other than wel ded
assenbly, manufacturer design cal cul ations, showing that the installed
railings are capable of withstanding a design working load of [890] [ ]
N[200] [___ ] I'bf applied in any direction at any point on the top rai

wi t hout pernanent deformation, shall be submitted and approved prior to
instal |l ation.

. 2.2 Gratings and Cover Plates

Provide grating and cover plates of the material and size shown, and
fabricated in sectional panels of the width and | ength shown, or as
appropriate, to accurately fit within the supporting recess franes.
Provi de openi ngs through panels as shown or as required. [Provide hinged
panel s with hinges of the type shown or suitable for the application.]

[ Gal vani ze steel gratings and cover plates after fabrication.]

.2.2.1 Grating

Gratings are as specified in previous paragraph titled GRATINGS. Band
edges of gratings and openings through gratings which require the cutting
of nore than one bearing bar. Provide fasteners of the type recomended by
the manuf acturer and approved. [Provide nonslip nosing on stair tread
gratings.]

.2.2.2 Cover Pl ates

Provi de cover plates as specified in paragraph titled STEEL FLOOR PLATE.
Provi de cover plate panels with [holes for insertion of renoval tool] [6 mr
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1/4 inch bar, flush, drop handles for removal] as shown or as required.
Renove sharp edges and burrs from pl ates.

.2.3 Steel Stairs

Provide steel stairs conplete with structural or forned channel stringers,
[steel plate treads and risers,] [netal pan cenment-filled treads,] [grating
treads,] [slip-resistant nmetallic treads,] |andings, colums, handrails,
and necessary bolts and other fastenings as indicated.  ose exposed ends
of stringers [and continue around | andi ngs which they support]. Conformto
ASTM A 36/ A 36l for structural steel. Stairs and accessories shall be

[gal vani zed after fabrication] [ ]. Risers on stairs with netal pan
treads shall be deforned to forma sanitary cove to retain the tread
concrete. Integral nosings shall have braces extended into the concrete
fill. Fabricate stair treads [and | andings] of steel gratings of the type
specified in paragraph GRATING Provide grating treads with slip-resistant
nosi ngs. Provide bolts, nuts and other fastenings as shown and as required
for proper installation. Use |ock washers under all nuts. [Anchor
railings of the type specified above in paragraph RAILINGS to stairs as
shown. ]

. 2.4 Recess Franes

Fabricate recess frames of structural shapes of the type shown. Gind
wel ded joints in franes snooth. [Galvanize steel franmes after
fabrication.] Anchor frames to supports in the manner shown and not be
conti nuous across contraction or expansion joints.

.2.5 Ladder s

Provide fixed-rail netal |adders conforming to the requirenents of

EM 385-1-1 and to details shown. Fabricate |adders of [structural steel as
shown and be gal vani zed after fabrication] [alum numas shown].

Fabrication of |adders shall consist of solid-section rod rungs fitted into
holes in bar side rails and welded. Make splices in side rails using ful
penetrati on wel ds and provide a flush and snooth transition between
connecting ends. Gind all welds smooth. Weld |adder rails to bent-bar
supporting brackets anchored to supporting structure as shown.

.2.6 [ Ladder Rungs] [Grab Bars] [Pulling Irons] [Moring Rings]

Fabricate [Ladder rungs], [grab bars], [pulling irons], [nDoring rings]
fromsteel rods in accordance with the details and be gal vani zed after
fabrication.

2.7 Lock wall Arnor

Fabricate | ock wall arnor tees and preforned corner protection plates from

steel confornming to ASTM A 36/ A 36lv, except with a mnimmyield strength of
230 MPa 33,000 psi, maximumtensile strength is waived, and the maxi mum

al | owabl e manganese content set to be 1.40 percent. Tees may be

commercially rolled sections or may be fabricated fromsteel plates

provi ded they have a nom nal wei ght of not |ess than 42.0 kg/nm 28.2
pounds/foot and conformessentially to details showmn. Conforminstallation

to details shown. FErect tees and preforned plates true to line and grade.

The conti nuous edges of exposed faces shall not have a vertical or

hori zontal distortion froma straight line greater than 2 mm m 0. 025
inch/foot of length. Distortion for any single section shall not exceed 36
nr 1.4 inches. Were there is a warp in the installed tees or preforned
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pl ates greater than 2 mm 1/16 inch, install an extra anchor at the proper

| ocation to draw the section into position. Counter sink bolt heads on
exposed faces and fit so that they are flush with the finished surfaces.

Joi nts between abutting sections shall be square and the butting ends sawed
or ot herw se made snooth and regul ar.

.2.8 Lock Wall Line Hooks and Check Posts

Fabricate | ock wall |ine hooks and check posts of alloy steel nechanica
tubing as specified in paragraph MECHANI CAL. Di nensions are as shown,
i ncludi ng outside dianeter and wall thickness, and anchor bars.

. 2.9 GQuy Cabl es

Quy cabl es shall be prestretched, galvanized wire rope of the sizes
indicated. Conformw re rope to ASTM A 475, high strength grade with C ass
A coating. Provide guys with a factory attached clevis top-end fitting and
a factory attached open-bridge strand socket bottomend fitting; guys shal
be conplete with oval eye, threaded anchor rods. Hot-dip gal vani ze
fittings and accessories.

.2.10 Saf ety Chai ns

Saf ety chains shall be gal vani zed wel ded steel, proof coil chain tested in
accordance with ASTM A 467/ A 467l, Cass CS; straight link style, 5 m 3/16
inch dianeter, mnimm 12 |inks per foot; and with bolt type snap hooks on
each end. Eye bolts for attachment of chains shall be gal vanized 10 mr 3/8
inch bolt with 19 mr 3/4 inch eye, anchored as indicated. Furnish two
chains for each guarded openi ng.

.2.11 Sur f ace Fi ni shes
.2.11.1 Gal vani zi ng and Zinc Repair

Itens specified to be gal vani zed, when practicable and not indicated

ot herwi se, shall be hot-dip galvanized after fabrication. Galvanize in
accordance with ASTM A 123/ A 123, ASTM A 653/ A 653l, or ASTM A 924/ A 924,
as applicable. Regalvanize areas where zinc coatings are destroyed by
cutting, welding or other causes. Coatings 50 g 2 ounces or heavier shal
be regal vanized with a suitable lownelting zinc base alloy simlar to the
recomendati ons of the American Hot-Di p Gal vani zers Association to the
thickness and quality specified for the original zinc coating. Repair
coatings less than 50 g 2 ounces in accordance with ASTM A 780/ A 780N

.2.11.2 Nonf errous Metal Surfaces
Protect by plating, anodic, or organic coatings.
.2.11.3 Al umi num Sur f aces

Bef ore finishes are applied, renove roll marks, scratches, rolled-in
scratches, kinks, stains, pits, orange peel, die marks, structural streaks,
and ot her defects which will affect uniform appearance of finished
surfaces. Unexposed sheet, plate and extrusions may have mll finish as
fabricated. Sandblast castings' finish, medium AA DAF-45, or AA 46.

Unl ess ot herwi se specified, provide all other alum numitens with [standard
mll finish.] [hand sanded or machine finish to a 240 grit.] [anodized
finish.] Provide a coating thickness not |ess than that specified for
protective and decorative type finishes for itens used in interior
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| ocations or architectural Class | type finish for itens used in exterior
| ocations in AA DAF-45. Itens to be anodi zed shall receive a polished
satin finish

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Install itens at |ocations indicated, according to manufacturer's
instructions. Verify all nmeasurenents and take all field nmeasurenents
necessary before fabrication. Exposed fastenings shall be conpatible
materials, generally match in color and finish, and harnoni ze with the
material to which fastenings are applied. Materials and parts necessary to
compl ete each item even though such work is not definitely shown or
specified, shall be included. Poor matching of holes for fasteners will be
cause for rejection. Conceal fastenings where practicable. Thickness of
netal and details of assenbly and supports shall provide strength and
stiffness. Formjoints exposed to the weather to exclude water. Itens
listed bel ow require additional procedures.

3.2 ANCHCORACGE, FASTEN NGS, AND CONNECTI ONS

Provi de anchorage where necessary for fastening miscellaneous netal itens
securely in place. Include for anchorage not otherw se specified or
indicated slotted inserts, expansion shields, and powder-driven fasteners,
when approved for concrete; toggle bolts and through bolts for masonry;
machi ne and carriage bolts for steel; through bolts, |lag bolts, and screws
for wood. Do not use wood plugs in any material. Provide non-ferrous
attachnents for non-ferrous nmetal. Make exposed fastenings of conpatible
materials, generally matching in color and finish, to which fastenings are
appl i ed. Conceal fastenings where practicable.

3.3 FI NI SHES
3.3.1 Dissimlar Mterials

Wiere dissinilar nmetals are in contact, protect surfaces with a coat
conform ng to SSPC Paint 25 to prevent galvanic or corrosive action. Were
alumnumis in contact with concrete, plaster, nmortar, masonry, wood, or
absorptive materials subject to wetting, protect with ASTM D 1187
asphal t - base enul si on

3.3.2 Fi el d Preparation

Renove rust preventive coating just prior to field erection, using a
renover approved by the rust preventive manufacturer. Provide surfaces,
when assenbl ed, free of rust, grease, dirt and other foreign nmatter.

3.4 ATTACHVENT OF HANDRAI LS

Install railings as specified and shown. Railing posts anchored to
concrete surfaces perpendicular to the posts shall be [set in sleeve
inserts anchored in the concrete, and the space between posts and sl eeves
filled with a sealant or a quick-setting hydraulic cenent and covered with
standard collar fittings secured to the posts. Drill a 6 mr 1/4 inch drain
hol e near the bottom of each post.] [rigidly secured to flange fittings
anchored to concrete with expansion anchors.] Railing posts anchored to
concrete surfaces parallel to the posts shall [have the sides of posts
continuously wel ded to base plates] [be rigidly secured to flange fittings]
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3.

anchored to concrete with expansion anchors. Railing posts anchored to
structural netal shall be [welded to base plates] [rigidly secured to

flange fittings] [bolted] [welded] to structural metal. Rigidly secure
ends of rails anchored to concrete or nasonry to flange fittings anchored
to concrete or masonry with expansion anchors. Install toeboards and
brackets where indicated. Splices, where required, shall be made at
expansion joints. Install renovable sections as indicated.

4.1 Installation of Steel Handrails

Performinstallation by nmeans of pipe sleeves secured to [wood with
screws.] [masonry with expansion shields and bolts or toggle bolts.] [base
pl ates bolted to stringers or structural steel framework.] Secure rai
ends by steel pipe flanges [anchored by expansi on shields and bolts.]
[through-bolted to a back plate or by 6 mm 1/4 inch lag bolts to studs or
solid backing.]

.4.2 Installation of Al um num Handrail s

Performinstallation by means of [flanges anchored to concrete or masonry
by expansi on shields] [base plates or flanges bolted to stringers or
structural steel framework] [flanges through-bolted to a back plate or by 6
nr 1/4 inch lag bolts to studs or other structural nmenbers]. Bolts used to
anchor alumnumalloy flanges shall be stainless steel of a size
appropriate to the standard product of the nmanufacturer. \Where al uni num or
alloy fittings or extrusions are to be in contact with dissimlar nmetals or
portland cement concrete, give the contact surface a heavy coating of

bi t um nous paint or asphalt varnish.

.5 MOUNTI NG OF SAFETY CHAI NS

Mount safety chains 1 m 3 feet 6 inches and 600 nm 2 feet above the floor.

.6 COVER PLATES AND FRAMES

Install the tops of cover plates and franes flush with fl oor.

.7 LADDERS

Secure to the adjacent construction with the clip angles attached to the
stringer. [Secure to nasonry or concrete with not less than two 13 mmr 1/2
i nch di aneter expansion bolts.] Install internediate clip angles not over
1200 mr 48 inches on center. |Install brackets as required for securing of
| adders wel ded or bolted to structural steel or built into the masonry or
concrete. In no case shall ends of |adders rest upon [finished roof]
[floor].

. 8 STEEL STAI RS

Provi de anchor bolts, grating fasteners, washers, and all parts or devices
necessary for proper installation. Provide |ock washers under nuts.

9 | NSTALLATI ON OF GUARD PCSTS ( BOLLARDS/ Pl PE GUARDS)

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Details of pipe guard installation will be
shown on the draw ngs.
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Set pipe guards vertically in concrete piers. Piers shall be constructed
of, and the holl ow cores of the pipe filled with, concrete [specified in
Section 03 31 00.00 10CAST-I N PLACE STRUCTURAL CONCRETE] [having a
conpressive strength of 21 MPa 3000 psi].

-- End of Section --
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