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SECTI ON 05120

STRUCTURAL STEEL

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)
Al SC ASD Spec (1989) Specification for Structural Steel
Bui Il dings - All owabl e Stress Design and
Pl astic Design

Al SC Pub No. S303 (1992) Code of Standard Practice for Steel
Bui | di ngs and Bri dges

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 6/ A 6M (1998a) General Requirenents for Rolled
Structural Steel Bars, Plates, Shapes, and
Sheet Piling

ASTM A 153/ A 153M (1998) Zinc Coating (Hot-Dip) on Iron and
St eel Hardwar e

ASTM A 325 (1997) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M ninum Tensil e
Strength

ASTM A 354 (1998) Quenched and Tenpered All oy Steel

Bolts, Studs, and Qther Externally
Thr eaded Fasteners

ASTM A 490 (1997) Heat-Treated Steel Structural

Bolts, 150 ksi M ninmum Tensile Strength
ASTM A 563 (1997) Carbon and Alloy Steel Nuts
ASTM A 709/ A 709M (1997a) Carbon and Hi gh-Strength Low Al | oy

Structural Steel Shapes, Plates, and Bars
and Quenched-and- Tenpered Al l oy Structural
Steel Plates for Bridges

ASTM F 436 (1993) Hardened Steel Washers

ASME | NTERNATI ONAL ( ASMVE)
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ASME B46. 1 (1995) Surface Texture (Surface Roughness,
Wavi ness, and Lay)

AVERI CAN VELDI NG SOCI ETY ( AVS)

AVS A2. 4 (1998) Standard Synbol s for Wl ding,
Brazi ng and Nondestructive Exam nation
AWS D1.5 (1996) Bridge Wl ding Code
AMERI CAN RAI LWAY ENG NEERI NG & MAI NTENANCE- OF- WAY ASSOC!I ATI ON
( AREMA)
ARENVA Manual (1999) Manual for Railway Engineering (4

Vol .)
1.2 CGENERAL REQUI REMENTS

Structural steel fabrication and erection shall be perforned by an

organi zation experienced in structural steel work of equival ent nagnitude.
The fabricator shall be certified under the AISC Quality Certification
Program Category I11, Major Steel Bridges. The Contractor shall be
responsi ble for correctness of detailing, fabrication, and for the correct
fitting of structural nenbers. The design, fabrication, erection and
construction shall be perfornmed in accordance with AREMA Manual Chapter 15

1.2.1 Shop | nspection
Shop inspection is required for all shop-fabricated itens. The Contractor
shal | arrange and pay for shop inspection services by an approved
i ndependent testing agency.

1.2.2 Shop Vel di ng
Shop wel ding shall be perforned in accordance with AWSs D1.5 as anended and
conplimented by AREMA Manual Chapter 15. AREMA Manual Chapter 15 shal
t ake precedence over AWS D1.5.

1.2.3 Fracture Control Plan

The Contractor shall follow the Fracture Control Plan for Fracture Critical
nmenbers per AREMA Manual Chapter 15, Section 1.14.

1.3 SUBM TTALS
Covernment approval is required for submittals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with SECTI ON 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs

Structural Steel System FIQO Structural Connections; FIO Wl d Procedures
i FIO
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Shop and erection details including menbers (with their connections) not
shown on the contract drawings. Welds shall be indicated by standard
wel di ng synbol s in accordance with AW A2. 4.

SD- 08 Statements
Erection; FIQO

Erection plan of the structural steel framing is required. Erection plan
shall conformto the requirenents of Al SC Pub No. S303, shall be subnmitted
prior to erection, and shall describe all necessary tenporary supports,

i ncludi ng the sequence of installation and renoval. Quality Control Program
shall |ist nethods and personnel to satisfy the requirenents of AREMA Manual
Chapter 15 and AWS DL. 5.

SD- 13 Certificates
M1l Test Reports; FIO

Certified copies of nmll test reports for structural steel, structural
bolts, nuts, washers and other related structural steel items

Wel der, Wel der Operator and Tacker Qualifications; FIOQO |Inspector
Qualifications; FIO

Certified copies of welder, welder operator, tacker and inspector
qualification test records showi ng qualification in accordance with ARENVA
Manual Chapter 15 and AWS D1. 5.

Fabri cation; FIQO

A copy of the AISC certificate indicating that the fabrication plant neets
the specified structural steelwork category.

SD- 14 Sanpl es

Hi gh Strength Bolts and Nuts; FIO Carbon Steel Bolts and Nuts; FIO  Nuts
Di nensional Style; FIO \Washers; FIO

Random sanpl es of bolts, nuts, and washers as delivered to the job site if

requested, taken in the presence of the Contracting O ficer and provided to
the Contracting Officer for testing to establish conpliance with specified

requi renents.

.4  STORAGE

Material shall be stored out of contact with the ground in such manner and
location as will mnimze deterioration.

PART 2 PRODUCTS

2.

1 STRUCTURAL STEEL
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Al'l structural steel shall conformto ASTM A 709/ A 709M Grade 50W unl ess
ot herw se specified on the plans. No painting is necessary.

2.1.1 FRACTURE CRI TI CAL MEMBERS

Structural steel denoted on the plans as "Fracture Critical Menbers" and
its fabrication shall neet the requirenments of AREMA Manual Chapter 15
Section 1.14, and shall conformto ASTM A 709/ A 709M G ade SONF2. Notch
Toughness Requi renents and Testing shall be based on a m ni mum service
tenperature of -30 degrees F

2.1.2 | MPACT TESTED STRUCTURAL MEMBERS

Structural steel denoted on the plans as "l npact Test Required" shal
conformto ASTM A 709/ A 709M Grade 50WI2. Notch toughness requirenents
and testing shall be based on a mni mum service tenperature of -30 degrees
F

2.2 H GH STRENGTH BOLTS AND NUTS
Al'l high strength bolts shall be heavy hex head structural bolts with heavy
hex style nuts and hardened washers under the turned element. Bolts shal
be tightened by the turn of nut nethod to obtain proper tension. Nuts
shal | be carbon steel nuts conformng to ASTM A 563, Grade DH3

2.2.1 Fast eners

Al fasteners shall be 7/8 inch dianmeter high strength bolts conforming to
ASTM A 490, Type 3 with 15/16 i nch open hol es unl ess otherw se noted.

2.2.2 Deck Bolts
Al'l deck bolts connecting ballast deck pan to floor beamshall be 3/4 inch
di ameter high strength bolts conform ng to ASTM A 325, Type 3, or 3/4 inch
di amet er C50L Huckbolt fasteners, with 15/16 inch open hol es unl ess
ot herw se not ed.

2.2.3 Anchor Bolts
Al'l anchor bolts for bearing devices shall conformto ASTM A 354, Grade BD.
Anchor bolts, nuts and plate washers shall be hot-di pped gal vani zed in
accordance with ASTM A 153/ A 153M

2.3 WASHERS

Pl ai n washers shall conformto ASTM F 436, G ade 3 unl ess otherw se
speci fied on the plans.

2.4  FILLER METAL
Filler netal for welding shall conformto AWs D1.5 with mininumtensile

strength of 70 ksi and atnospheric corrosion resistance and col oring
characteristics simlar to that of the base netal.
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2.

5 VELDI NG EQUI PMENT AND MATERI ALS

Al'l wel ding equi pnent, electrodes, welding wire, and fluxes shall be
capabl e of producing satisfactory welds when used by a qualified wel der or
wel di ng operator performng qualified welding procedures. Al welding

equi prent and materials shall conmply with the applicable requirenents of
AWS D1.5. Welding rods shall have the sane weathering characteristics as
the base steel. Weldability of naterials shall be consistent with Appendi x
X3 of ASTM A 6/ A 6M

PART 3 EXECUTI ON

3.

3.

3.

3.

3.

1 FABRI CATI ON

Fabrication shall be in accordance with the applicable provisions of Al SC
Spec, Specification for Structural Steel Buildings. Al fabrication and
assenbly shall be done in the shop. The fabricating plant shall be
certified under the AISC Quality Certification Programfor Category II
structural steelwork.

1.1 Strai ghtening Materi al

Roll ed materials, before being laid out or worked shall be straight.
Subassenbl i es and conpl eted nenbers shall be strai ght before being

i ncorporated into the work. |If straightening is necessary, it shall he
done by nethods acceptable to the Contracting officer. Details for nethods
proposed for straightening shall be subnitted in witing to the Contracting
officer prior to their use. After straightening, evidence of fracture or

ot her danmage will be cause for rejection of the material. The top surface
of floor beans in the through girder span shall be adjusted as needed to
forma level line at any |l ongitudinal section within a tolerance of + 1/8
i nch.

1.2 Mechani cal Cutting

Exposed corners on plate cut edges shall be rounded to 1/16 inch radius, or
equi valent flat surface at a suitable angle.

1.3 Faci ng and Bearing Surfaces

Conpression joints depending on contract bearing shall have a surface
roughness not in excess of 500 nicro i nches as determ ned by ASME B46. 1.
and ends shall be square within the tolerances for nilled ends specified in
ASTM A 6/ A 6M Surfaces of bearing that are to cone into contact with each
other shall be flat to within 1/32 of an inch in 12 inches and to within
1/16 of an inch tol erance overall

1.4 Fit of Stiffeners

Local cl earances between the end of the stiffener and the girder flange
shall not exceed 1/16 of an inch

1.5 Punchi ng
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Punchi ng or sub-punching of structural steel where the material is thicker
than 7/8 inch will not be permtted. The dianeter of the die for punching
shal | not exceed that of the punch by nore than 3/32 of an inch. Hol es
subpunched for reaming shall be subpunched 1/4 of an inch less in dianeter
than that of the finished hole.

3.1.6 Bolt Hol es
Bolt hol es shall be standard hol es unl ess otherw se noted on the plans.
3.2 ERECTI ON

Erection of structural steel shall be in accordance with the applicable
provi si ons of Al SC ASD Spec.

3.2.1 Preassenbl y

Conpl et ed subassenblies for structures or units of structures shall be
preassenbl ed prior to erection as necessary to verify the geonetry of the
conplete structure or unit and to verify or prepare field connections as
speci fied herein

3.2.2 Concrete Connecti ons
3.2.2.1 Anchor Bolts

Anchor bolts shall be installed as indicated to a tolerance of 1/8 inch
The di stance between any two bolts shall not deviate by nore than 1/8 inch
fromthat indicated. Special care shall be taken not to damage t he anchor
bolt threads during assenbly.

3.2.2.2 Beari ng Pads

The bearing pads shall be set parallel to the girder sole plate at the
el evations indicated on the plans.

3.2.3 Bol t ed Connecti ons

Al'l connections nade with high-strength bolts shall be tensioned according
to AREMA Manual Chapter 15, whether classified as slip critical or bearing
type connections. Nuts shall be |ocated, wherever practical, on the side
of the nenber that will not be visible fromthe travel ed way. Surfaces
shall be clean m Il scale, free of oil, paint, |lacquer or other coatings
and | oose oxi des.

3.2. 4 Tensi on Calibration Device

The Contractor shall provide a tension calibration device on site to check
power w enches or a calibrated nanual torque wench. Equi prent shall be
tested in the presence of the Contracting Officer. Bolts nay be tightened
to the required tension by use of the turn of nut nethod, or by tightening
and using direct tension indicators. Bolt tension shall be checked at

| ocations selected by the Contracting O ficer
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3.3 SHOP | NSPECTI ON

Shop inspection is required for all shop-fabricated itens. The Contractor
shal | arrange and pay for shop inspection services by an approved
i ndependent testing agency.

3.4  VELDI NG OPERATI ONS
3.4.1 Requi renent s

Wor kmanshi p and t echni ques for wel ded construction shall conformto the
requi renents of AWS D1.5 and Al SC ASD Spec. When AWS D1.5 and the Al SC ASD
Spec specification conflict, the requirenments of AW D1.5 shall govern

3.4.2 I dentification
Wel ds shall be identified in one of the foll owi ng ways:

a. Witten records shall be submtted to indicate the | ocation of
wel ds made by each wel der, wel di ng operator, or tacker

b. Each wel der, welding operator, or tacker shall be assigned a
nunber, letter, or synbol to identify welds nade by that individual
The Contracting O ficer may require wel ders, welding operators, and
tackers to apply their synbol next to the weld by neans of rubber
stanp, felt-tipped narker with waterproof ink, or other nethods that
do not cause an indentation in the netal. For seam welds, the
identification mark shall be adjacent to the weld at 3-foot intervals.
Identification with die stanps or electric etchers shall not be
al | oned.

3.5 TESTING

3.5.1 Quality Control Program
The fabricator shall provide a quality control program which includes the
vi sual and nondestructive inspection of welds in accordance with the
requi renents of AREMA Manual Chapter 15, AWS D1.5 Section 6, "Inspection”
and this specification.

3.5.2 Docunent ati on
The fabricator shall maintain docunmentation of all visual inspection and
nondestructive testing for the Contracting O ficer, and shall turn over

such docunentati on upon conpletion of fabrication

-- End of Section --
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SECTI ON 05200
ELASTOVERI C BEARI NG PADS
PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 570 (1998) Steel Sheet and Strip, Carbon, Hot
Rol l ed, Structural Quality

ASTM C 881 (1999) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

ASTM D 395 (1998) Standard Test Met hods for Rubber
Pr operty- Conpressi on Set

ASTM D 412 (1998a) Standard Test Methods for
Vul cani zed Rubber and Thernopl astic
Rubbers and Ther nopl astic
El ast omer s- Tensi on

ASTM D 573 (1988; R 1994) Standard Test Method for
Rubber-Deterioration in an Air Oven

ASTM D 624 (1991; R 19998) Standard Test Method for
Tear Strength of Conventional Vul canized
Rubber and Thernopl asti c El astoners

ASTM D 740 (1994; R 1997) Methyl Ethyl Ketone

ASTM D 1149 (1999) Standard Test Met hod for Rubber
Deterioration-Surface Ozone Cracking in a
Chanber

ASTM D 2137 (1994) Standard Test Met hods for Rubber

Property-Brittl eness Point of Flexible
Pol yners and Coated Fabrics

ASTM D 2240 (1997) Standard Test Met hod for Rubber
Property-Duroneter Hardness

ASTM D 3190 (1995) Standard Test Met hod for Rubber
Eval uati on of Chl oroprene Rubber (CR)

AVERI CAN RAI LWAY ENG NEERI NG & MAI NTENANCE- OF- WAY ASSOCI ATl ON
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( AREMA)

ARENVA Manual (1999) Manual for Railway Engineering (4
Vol .)

1.2  CGENERAL REQUI REMENTS
El astoneric bearing pads consist of alternating |am nations of el astoner
and steel sheet bonded together. Bearing pads shall be manufactured and
installed in accordance with AREMA Manual, Chapter 19 and these
speci fications.

1.2.1 Certification

The bearing pad supplier shall certify that the el astonmer, and steel sheets
if used, in the bearing pads that are furnished for each order conformto
all of the requirenments of Paragraphs 2.1 and 2. 2.

1.3 SUBM TTALS

Covernment approval is required for submittals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 13 Certificates
Materials; FIO
Certified copy of the results of tests perfornmed by the manufacturer upon
sanpl es of the elastonmer and steel sheets that were used in the bearing
pads.
1.4 STORAGE
Material shall be stored in accordance with nanufacturer's recomendations..
PART 2 PRODUCTS
2.1 ELASTOVER
The el astoner for bearing pads shall be fornulated from previously
unvul cani zed 100 percent virgin polychoroprene (neoprene) and shall, as
determ ned fromtest specinmens prepared in accordance with ASTM D 3190,

conformto the foll ow ng:

ASTM Test
Requi r enent

ASTM D 2240 Har dness, Type A Duroneter 60 +/ -
5

ASTM D 412 M ni mum Tensile Strength in Ma

17

M ni mum El ongation at break, %
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2.

2.

350
ASTM D 573 Heat Resistance, Oven Aged 70 hrs at 100 deg. C.
Change in duroneter hardness, nax. points Oto
+15
Change in tensile strength, nax. %
-15
Change in ultimte el ongation, nax.
-40
ASTM D 395 Conpression Set, 22 hrs. at 70 deg. C
Met hod B, max. %
25
ASTM D 1149 Ozone Resistance, 1 ppmin Air by vol une,
20% strain, 40 +/- 1 deg. C., nounting
procedure D 518 Procedure A No cracks
after
100 hrs.
exposure
ASTM D 2137 Low Tenperature Brittleness, at -40 deg. C
Pass
ASTM D 624 Tear Resistance, Die "C', min. Nm
43,775

2 STEEL SHEETS

Steel sheets for use in |am nated bearing pads shall nmeet the requirenents
of ASTM A 570, Grade 36.

.3 VETHYL ETHYL KETONE

Met hyl ethyl ketone for use in cleaning of elastoneric bearing pads shal
neet the requirements of ASTM D 740, Type 1 or Type 2.

.4 GEL TYPE EPOXY

The gel type epoxy shall be a two conponent, epoxy-resin bonding system
conforming to the requirenents of ASTM C 881, Type IV, Grade 2, Cass B or
C. The class supplied shall be governed by the range of tenperatures for
which the material is to be used.

5 LAM NATED BEARI NG PADS

a. Laminated bearing pads shall have alternate |ayers of el astoner
and steel sheets as shown on the design draw ngs, and shall be cast in
i ndi vidual nolds under heat and pressure to forman integral unit of
such construction that the bearing pad cannot be separated by any
nmechani cal nmeans into separate, definite and well-defined el astoneric
| ayers. Evidence of |ayered construction shall be cause for rejection

b. The top and bottom steel sheets and the edges of all steel sheets
shall be uniformy covered with not |Iess than 1/8 inch of el astoner.
The maxi mum cover of el astoner over the edges of steel sheets shall be
1/4 inch. Steel sheets shall be abrasive blast cleaned to renove al
rust, mll scale, and other contam nates, and shall be free of sharp
edges and burrs.
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PART 3 EXECUTI ON

3.

3.

1  TOLERANCES

For both plain and | am nated bearing pads the pernissible variation from
t he di nensions and configuration required by the plans and these
specifications shall be as foll ows:

1. overall vertical dinmensions

Average total thickness 1-1/2" or |ess -0, +1/8"
Average total thickness over 1-1/2" -0, +1/4"
2. overall horizontal dinmensions -0, +1/4"

3. Thickness of individual |ayers of el astoner
(1 am nat ed bearing pads only) +/- 1/8"

4. Variation froma plane parallel to the theoretical surface

Top 1/ 8"
Si des 1/ 4"
I ndi vi dual Steel Sheets 1/ 8"
5. Size of holes or slots -0, +1/8"
6. Position of holes or slots +/- 1/8"

2 | NSTALLATI ON

a. Elastomeric bearing pads shall be installed in accordance with the

pl ans. Substructure bearing surfaces to receive the bearing shall be |evel,
snooth, and finished to the correct elevation. The entire bearing surface
shall be fully | oaded under all conditions.

b. Top and bottom el astoner surfaces shall be | evel under dead |oad only.
Tapered | oad plates bonded to the bearing, tapered sole plates on the

bri dge span, or epoxy nortar between the bearing and the bridge span, as
specified on the plans, shall conpensate for span grade, rotation, or
canber.

C. Wl ding of bridge span nenbers to the bearing load plate is not
permtted unless there is nore than 1-1/2 inches of steel between the weld
and the el astoner. The tenperature of the steel plate in contact with the
el astomer shall not exceed 400 degrees F during the welding process.

d. Bearing areas on bridge seats and precast concrete beans, which are to
recei ve epoxy materials, shall be abrasive blast cleaned to renpove all form
oil and curing agents and shall be in a dust free condition. Bearing areas
on steel bearing plates, which are to receive epoxy materials, shall be
cleaned of all dirt, grease, and other contam nants before epoxy materials
are appli ed.

e. Cean top and bottom surfaces of bearing pads with nmethyl ethyl ketone
to renove all traces of nold rel ease agents. when mating surfaces are cl ean
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and dry, gel type epoxy as specified in Paragraph 2.4 shall be applied to a
5 m| thickness on the areas of the bridge seat where el astoneric bearing
pads are to be placed, and on the bottom side of the el astoneric bearing
pads and then the pads shall be set and held in the proper |ocation on the
bridge seat until the epoxy takes its initial set. Pads nmust be held down
with sufficient weight to ensure total pad contact on the bridge seat.

f. Wen epoxy nortar is specified to conpensate for span, grade, rotation
or canber, nortar consisting of equal parts by volune of gel type epoxy as
specified in Paragraph 2.4. A and dry silica sand, m xed in accordance with
manuf acturer's directions, shall be spread on top of bearing pads to a

t hi ckness of approximately 1/8 inch just before setting beans in order to
obtain uni form bearing. The beans shall be set in the proper |ocation on

t he bearing pads before the epoxy nortar takes its initial set. Scrape
excess nortar from around bearing pads after beans are set.

-- End of Section --
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SECTI ON 05500

M SCELLANEQUS METAL

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36/ A 36M (1996) Carbon Structural Stee

ASTM A 53 (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seam ess

ASTM A 123/ A 123M (1989a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 307 (1997) Carbon Steel Bolts and Studs, 60
ksi Tensile Strength

ASTM A 924/ A 924M (1996a) General Requirenents for Stee
Sheet, Metallic-Coated by the Hot-Dip
Process

AVERI CAN VELDI NG SOCI ETY ( AVS)

AWS D1.1 (1994) Structural Wl ding Code - Stee
AWS D1.5 (1996) Bridge Wl ding Code

AVERI CAN RAI LWAY ENG NEERI NG & MAI NTENANCE- OF- WAY ASSOCI ATI ON

( AREMA)
ARENVA Manual (1999) Manual for Railway Engineering (4

Vol .)

.2 SUBM TTALS

Covernment approval is required for submittals with a "GA" designation
submi ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs

M scel | aneous Metal Items; FIO
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Detail drawi ngs indicating material thickness, type, grade, and cl ass;

di mensi ons; and construction details. Draw ngs shall include catal og cuts,
erection details, manufacturer's descriptive data and installation

i nstructions, and tenplates.

SD-13 Certificates
Wel der Qualifications; FIO

Certified copies of welder qualifications test records show ng
qualification in accordance with AREMA Manual Chapter 15 and AWS D1.5

1.3 GENERAL REQUI REMENTS

The Contractor shall verify all neasurements and shall take all field
neasur enents necessary before fabrication. WlIlding to or on structura
steel shall be in accordance with AW D1.5. Al other welding shall be in
accordance with AWs D1.1. |Itens specified to be gal vani zed, when
practicable and not indicated otherw se, shall be hot-dip gal vani zed after
fabrication. Galvanizing shall be in accordance with ASTM A 123/ A 123M or
ASTM A 924/ A 924M, as applicable. Exposed fastenings shall be conpatible
materials, shall generally match in color and finish, and shall harnonize
with the material to which fastenings are applied. WMaterials and parts
necessary to conplete each item even though such work is not definitely
shown or specified, shall be included. Poor matching of holes for
fasteners shall be cause for rejection. Fastenings shall be conceal ed
where practicable. Thickness of nmetal and details of assenbly and supports
shal | provide strength and stiffness. Joints exposed to the weat her shal
be formed to exclude water

1.4 DI SSI M LAR MATERI ALS

Where dissinmilar netals are in contact, or where aluminumis in contact
with concrete, nmortar, masonry, wet or pressure-treated wood, or absorptive
materials subject to wetting, the surfaces shall be protected with a coat
of bitum nous paint or asphalt varnish.

1.5 WORKMANSHI P

M scel | aneous netal work shall be well forned to shape and size, with sharp
lines and angles and true curves. Drilling and punching shall produce
clean true lines and surfaces. Welding shall be continuous al ong the
entire area of contact except where tack welding is pernmtted. Exposed
connections of work in place shall not be tack wel ded. Exposed wel ds shal
be ground snmooth. Exposed surfaces of work in place shall have a snmooth
finish, and unl ess otherw se approved, exposed riveting shall be flush.
Where tight fits are required, joints shall be mlled. Corner joints shal
be coped or mitered, well formed, and in true alignment. Wrk shall be
accurately set to established |ines and el evations and securely fastened in
pl ace. Installation shall be in accordance with manufacturer's installation
i nstructions and approved draw ngs, cuts, and details.

PART 2 PRODUCTS
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2.1 STEEL HANDRAI LS

Steel handrails, including inserts in concrete, shall conformto the

requi renents of ASTM A 53, Type E or S, Grade A, standard weight. Stee
railings shall be 2-inch nominal size. Railings and pipe collars shall be
hot - di p gal vani zed i n accordance with ASTM A 123/ A 123M

Jointing shall be fabricated by one of the follow ng nethods:

(a) Flush type rail fittings of comercial standard, wel ded and
ground snmooth with railing splice | ocks secured with 3/8 inch
hexagonal recessed head setscrews.

(b) Mtered and welded joints by fitting post to top rail and
internediate rail to post, mitering corners, groove welding joints,

and grinding snmooth. Railing splices shall be butted and reinforced
by a tight fitting interior sleeve not |ess than 6 inches |ong.

2.2 M SCELLANEQUS

M scel | aneous nmetal shall conformto ASTM A 36/ A 36M unl ess not ed
ot herwi se. M scel |l aneous fasteners shall conformto ASTM A 307 unl ess

not ed ot herw se.
2.3 STEEL PI PE

St eel pipe shall be zinc-coated (gal vani zed) steel pipe conforning to the
requi renents of ASTM A 53.

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Al items shall be installed at the |ocations shown and according to the
manuf acturer's reconmendati ons.

3.2 | NSTALLATI ON OF STEEL HANDRAI L
Post installation shall be by grouting pipe post into preforned or drilled

holes in the concrete walls. Gout mxture for grouting pipe post into
concrete shall be as specified in SECTION 03307 CONCRETE FOR M NOR

STRUCTURES.

-- End of Section --
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