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11/ 21

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

NOTE: This guide specification covers the

requi renents for environmentally controlled

exterior prefabricated, pre-engineered structures to
house a coordi nated groupi ng of electrica

swi t chgear and associ ated power and control equi pment.

Adhere to UFC 1-300-02 Unified Facilities Cuide
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
items, choose applicable iten(s) or insert
appropriate information.

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

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

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

PART 1 GENERAL

1.1 REFERENCES

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

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature

when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically
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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 fication when you choose to reconcile

references in the publish print process.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

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

ALUM NUM ASSCCI ATI ON ( AA)

AA ADM (2020) Al um num Desi gn Manual
AA ASD1 (2017; Errata 2017) Al um num St andards and
Dat a

AVERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC 325 (2017) Steel Construction Manual

Al SC 341 (2016) Seismic Provisions for Structural
St eel Buil di ngs

Al SC 360 (2016) Specification for Structural Steel
Bui | di ngs

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)

Al SC/ Al SI 121 (2007) Standard Definitions for Use in the
Desi gn of Steel Structures

Al SI S@03-3 (2002; Suppl 2001-2004; R 2008)
Col d- Fornmed St eel Design Manual Set

AVERI CAN SOCI ETY OF ClVIL ENG NEERS ( ASCE)

ASCE 7 (2017) M ni mum Desi gn Loads for Buil dings
and Qther Structures

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 90.1 - IP (2019) Energy Standard for Buil di ngs
Except Low Ri se Residential Buildings

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS A5. 1/ A5. 1M (2012) Specification for Carbon Steel
El ectrodes for Shielded Metal Arc Wl di ng
AWS D1.1/D1. 1M (2020; Errata 1 2021) Structural Welding
Code - Steel
AWS D1. 3/ D1. 3M (2018) Structural Wl ding Code - Sheet
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St eel

ASTM | NTERNATI ONAL ( ASTM

ASTM A36/ A36M

ASTM A53/ A53M

ASTM A123/ A123M

ASTM A153/ A153M

ASTM A193/ A193M

ASTM A307

ASTM A325

ASTM A325M

ASTM A463/ A463M

ASTM A475

ASTM A500/ A500M

ASTM A501/ A501M

ASTM A529/ A529M

ASTM A563

(2019) Standard Specification for Carbon
Structural Steel

(2022) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Sean ess

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

(2023) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

(2023) Standard Specification for

Al l oy-Steel and Stainless Steel Bolting
Material s for Hi gh-Tenperature Service and
O her Special Purpose Applications

(2021) Standard Specification for Carbon
Steel Bolts, Studs, and Threaded Rod 60
000 PSI Tensile Strength

(2014) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/ 105 ksi M nimum Tensile Strength

(2014) Standard Specification for
Structural Bolts, Steel, Heat Treated, 830
MPa M ni mum Tensile Strength (Metric)

(2022) Standard Specification for Steel
Sheet, Al um num Coated, by the Hot-Dip
Process

(2022) Standard Specification for
Metal lic-Coated Steel Wre Strand

(2023) Standard Specification for

Col d- Formed Wl ded and Seam ess Carbon
Steel Structural Tubing in Rounds and
Shapes

(2021) Standard Specification for
Hot - For ned Wl ded and Seamni ess Carbon
Steel Structural Tubing

(2019) Standard Specification for
Hi gh- Strength Carbon- Manganese Steel of
Structural Quality

(2021; E 2022a) Standard Specification for
Carbon and Alloy Steel Nuts
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ASTM A563M

ASTM A572/ A572M

ASTM A606/ A606M

ASTM A653/ A653M

ASTM A755/ A755M

ASTM A780/ A780M

ASTM A792/ A792M

ASTM A992/ A992M

ASTM A1008/ A1008M

ASTM A1011/ A1011M

ASTM B117

ASTM B209

ASTM B209M

ASTM B221

(2007; R 2013) Standard Specification for
Carbon and Alloy Steel Nuts (Metric)

(2021; E 2021) Standard Specification for
Hi gh-Strength Low Al |l oy Col unbi um Vanadi um
Structural Steel

(2023) Standard Specification for Steel
Sheet and Strip, H gh-Strength, Low All oy,
Hot - Rol | ed and Col d-Rol l ed, with Inproved
At mospheri c Corrosi on Resistance

(2023) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron All oy-Coated (Gal vanneal ed) by
the Hot-Di p Process

(2018) Standard Specification for Steel
Sheet, Metallic Coated by the Hot-Dip
Process and Prepainted by the Coil-Coating
Process for Exterior Exposed Buil ding
Product s

(2020) Standard Practice for Repair of
Danmaged and Uncoated Areas of Hot-Dip
Gal vani zed Coati ngs

(2022) Standard Specification for Steel
Sheet, 55% Al um num Zi nc Al | oy- Coat ed by
the Hot-Di p Process

(2022) Standard Specification for
Structural Steel Shapes

(2023) Standard Specification for Steel,
Sheet, Col d-Rol |l ed, Carbon, Structural,
Hi gh-Strength Low Al |l oy, High-Strength
LowAlloy with Inproved Formability,

Sol uti on Hardened, and Bake Hardenabl e

(2023) Standard Specification for Steel
Sheet and Strip, Hot-Rolled, Carbon,
Structural, H gh-Strength Low Al l oy,

Hi gh-Strength Low Alloy with | nproved
Formability, and Utra-H gh Strength

(2019) Standard Practice for Operating
Salt Spray (Fog) Apparatus

(2014) Standard Specification for Al um num
and Al um num Al |l oy Sheet and Pl ate

(2014) sStandard Specification for Al um num
and Al umi num Al l oy Sheet and Plate (Metric)

(2021) Standard Specification for Al um num
and Al umi num Al | oy Extruded Bars, Rods,
Wre, Profiles, and Tubes
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ASTM B221M

ASTM B695

ASTM C273/ C273M

ASTM C518

ASTM C553

ASTM C612

ASTM C665

ASTM C920

ASTM C991

ASTM C1289

ASTM C1363

ASTM D522/ D522M

ASTM D523

ASTM D714

ASTM D822

ASTM D968

(2021) Standard Specification for Al um num
and Al umi num Al | oy Extruded Bars, Rods,
Wre, Profiles, and Tubes (Metric)

(2021) Standard Specification for Coatings
of Zinc Mechanically Deposited on Iron and
St eel

(2020) Standard Test Method for Shear
Properties of Sandwi ch Core Materials

(2021) Standard Test Method for
St eady- State Thernmal Transm ssion
Properties by Means of the Heat Fl ow Meter

Appar at us

(2013; R 2019) Standard Specification for
M neral Fiber Bl anket Thermal I|nsulation
for Commercial and Industrial Applications

(2014; R 2019) Standard Specification for
M neral Fiber Block and Board Ther nal
| nsul ati on

(2023) Standard Specification for

M neral - Fi ber Bl anket Thermal [|nsulation
for Light Frame Construction and

Manuf act ur ed Housi ng

(2018) Standard Specification for
El astoneric Joint Seal ants

(2023) Flexible G ass Fiber Insulation for
Met al Bui | di ngs

(2023a) Standard Specification for Faced
Ri gi d Cel lul ar Pol yi socyanurate Ther nal
I nsul ati on Board

(2019) Standard Test Method for Thernal
Per f ormance of Building Materials and
Envel ope Assenblies by Means of a Hot Box
Appar at us

(2017) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

(2014; R 2018) Standard Test Method for
Specul ar d oss

(2002; R 2017) Standard Test Method for
Eval uati ng Degree of Blistering of Paints

(2013; R 2018) Filtered Qpen-Fl ane
Car bon- Arc Exposures of Paint and Rel at ed
Coati ngs

(2022) Standard Test Methods for Abrasion
Resi stance of Organic Coatings by Falling
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Abr asi ve

ASTM D1056 (2020) Standard Specification for Flexible
Cellular Materials - Sponge or Expanded
Rubber

ASTM D1308 (2002; R 2013) Effect of Househol d
Chemicals on COear and Pignented O ganic
Fi ni shes

ASTM D1621 (2016) Standard Test Method for
Conpressive Properties of Rigid Cellular
Pl astics

ASTM D1622/ D1622M (2014) Apparent Density of Rigid Cellular
Pl astics

ASTM D1667 (2022) Standard Specification for Flexible
Cellular Materials - Poly (Vinyl Chloride)
Foam (d osed- Cel |)

ASTM D2244 (2021) Standard Practice for Calcul ation
of Color Tol erances and Col or Differences
fromlnstrunentally Measured Col or
Coor di nat es

ASTM D2247 (2015; R 2020) Standard Practice for
Testing Water Resistance of Coatings in
100?Percent Relative Hum dity

ASTM D2794 (1993; R 2019) Standard Test Method for
Resi stance of Organic Coatings to the
Ef fects of Rapid Deformation (Inpact)

ASTM D3363 (2005; E 2011; R 2011; E 2012) Film
Har dness by Pencil Test

ASTM D4060 (2019) Abrasion Resistance of Organic
Coati ngs by the Taber Abraser

ASTM D4214 (2007; R 2015) Standard Test Method for
Eval uati ng the Degree of Chal king of
Exterior Paint Filns

ASTM D4541 (2022) Standard Test Method for Pull-Of
Strength of Coatings Using Portable
Adhesi on Testers

ASTM D6226 (2021) Standard Test Method for Qpen Cell
Content of Rigid Cellular Plastics

ASTM DEFONLI NE (2008) ASTM Online Dictionary of
Engi neering Sci ence and Technol ogy

ASTM E84 (2023) Standard Test Method for Surface
Burni ng Characteristics of Building
Mat eri al s

ASTM E119 (2022) Standard Test Methods for Fire
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

E136

E283

E331

E1592

E1646

E1680

F436

F436M

F1554

F1852

ASTM G152

ASTM G153

I NSTI TUTE OF ELECTRI CAL

| EEE C2

Tests of Building Construction and
Material s

(2022) Standard Test Method for Assessing
Conbustibility of Materials Using a
Vertical Tube Furnace at 750 Degrees C

(2019) Standard Test Method for

Determ ning the Rate of Air Leakage
Through Exterior Wndows, Curtain Wlls,
and Doors Under Specified Pressure

Di fferences Across the Specinen

(2000; R 2023) Standard Test Method for
VWat er Penetration of Exterior Wndows,
Skylights, Doors, and Curtain Walls by
Uniform Static Air Pressure D fference

(2017) Standard Test Method for Structural
Perf ormance of Sheet Metal Roof and Siding
Systenms by Uniform Static Air Pressure

Di fference

(1995; R 2018) Standard Test Method for
Water Penetration of Exterior Metal Roof
Panel Systens by Uniform Air Pressure

D fference

(2016) Standard Test Method for Rate of
Air Leakage Through Exterior Mtal Roof
Panel Systens

(2011) Hardened Steel Washers
(2011) Hardened Steel Washers (Metric)

(2020) Standard Specification for Anchor
Bolts, Steel, 36, 55, and 105-ksi Yield
Strength

(2014) Standard Specification for "Tw st
Of" Type Tension Control Structural

Bol t/ Nut / Washer Assenblies, Steel, Heat
Treated, 120/105 ksi M nimum Tensile
Strength

(2013; R 2021) Standard Practice for
perating Open Flame Carbon Arc Light
Appar atus for Exposure of Nonnetallic
Material s

(2013; R 2021) Standard Practice for
Operating Encl osed Carbon Arc Light
Appar atus for Exposure of Nonnetallic
Material s

AND ELECTRONI CS ENGQ NEERS (| EEE)

(2023) National Electrical Safety Code
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| EEE C37. 20. 2A (2020) Metal -Clad Swi tchgear Amendnent 1:
Control and Secondary Circuits and
Devi ces, and All Wring
| EEE C57.12. 29 (2014) Standard for Pad- Mounted Equi prent
- Enclosure Integrity for Coastal
Envi ronment s
| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATI ON ( NETA)
NETA ATS (2021) Standard for Acceptance Testing
Specifications for Electrical Power
Equi pnent and Systens
VETAL BUI LDI NG MANUFACTURERS ASSOCI ATI ON ( MBMR)
VBVA NMBSM (2018) Metal Building Systens Manual
NATI ONAL ASSQOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)
NAAVM AMP 500 (2006) Metal Finishes Manual
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 70 (2023; ERTA 4 2023; ERTA 5 2023; ERTA 6
2023) National Electrical Code

NFPA 80 (2022) Standard for Fire Doors and O her
Opening Protectives

NFPA 252 (2022) Standard Met hods of Fire Tests of
Door Assenblies

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATl ON
( SMACNA)

SMVACNA 1793 (2012) Architectural Sheet Metal Mnual,
7th Edition

SCClI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 15 (1999; E 2004) Steel Joist Shop
Primer/Metal Building Priner

SSPC Pai nti ng Manual (2002) Good Painting Practice, Steel
Structures Painting Manual, Volume 1

SSPC SP 2 (2018) Hand Tool d eaning

SSPC SP 10/ NACE No. 2 (2015) Near-White Blast O eaning

UNDERWRI TERS LABORATORI ES (UL)

UL 580 (2006; Reprint Mar 2019) UL Standard for
Safety Tests for Uplift Resistance of Roof
Assenbl i es

UL Bld Mat Dir (updat ed continuously online) Building
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1

Materials Directory
2 GENERAL REQUI REMENTS
2.1 Scope

Provi de a prefabricated wal k-i n ski d-nmounted swi tchgear house and
foundati on systemincluding an insulated netal enclosure, structural stee
skid, switchgear, interior power, control equiprment, interior and exterior
lighting, heating, cooling, [lightning protection] and rel ated equi prment.
The switchgear house manufacturer must provide the equi pnent and materials
as specified within this and rel ated specifications. Al equipnent within
t he switchgear house nust be totally conplete, fully integrated and tested
as an assenbly prior to the shipment and arrival to the construction site
providing a turn-key operational package. The structural grid base and
floor system must be designed for applicable floor |oading allow ng the
swi tchgear house to be lifted and transported with the interior equi pnent
instal |l ed.

The switchgear house nmust be a conpletely self-contai ned pre-engi neered
package custom designed to specific power requirenents and environmnent al
conditions. The encl osure nmust be designed to house specified electrica
equi prent and any associ ated relay and control panels. The m ni mum ai sl e
space and cl earance around the equi pnment nmust be [as shown on
drawi ngs] [ desi gned per Article 110 of the latest National Electric Code (
NFPA 70).] Provide provisions for future renoval and repl acenent of al
el ectrical equiprent.

There nust be a m ni mum cl ear space of 24 inches610 mr above the top of
the tallest interior electrical equipnent cabinet to the interior ceiling
structure. Access doors nust be provided in the exterior walls where
required for each rear accessible equi pnent cabi nets. Each access door
nmust attach to a frane which matches the width of the respective interior
equi pent cabi net.

The switchgear house supplier nmust furnish, install, interconnect and test
t he equi pnent and materials specified herein, as well as any equi pnent
specified in any rel ated docunents.

The specific site conditions must be considered when sizing and desi gni ng
t he equi pnent and structures.

. 2.2 Structural Perfornance

Provi de prefabricated building capable of wthstanding the effects of
gravity loads and the followi ng | oads and stresses within the limts and
condi tions indicated.

.2.2.1 Engi neeri ng

Desi gn prefabricated buil ding systems confornmng to procedures described
in MBVA MBSM.

.2.2.2 Desi gn Loads

Conformto the requirenents of MBVA MBSV, ASCE 7, and the building code
applicable to the project geographical |ocation
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1.2.2.3 Li ve Loads

Include all vertical |oads induced by the building occupancy indicated on
the drawi ngs, as well as | oads induced by mai ntenance workers, materials
and equi pnent for roof live | oads.

1.2.2. 4 Roof Snow Loads

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

NOTE: Delete this paragraph if the project is not
subject to snow |l oads. Insert the ground snow | oad
as determ ned by ASCE 7.

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

I ncl ude vertical |oads induced by the ground snow | oad at the project site
of [ ]. Allow for unbal anced and drift | oads.

1.2.2.5 W nd Loads

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

NOTE: Insert the basic wind speed as determ ned by
ASCE 7. Verify that design wind |loads are in
accordance with the referenced ASCE 7. It may be

necessary to revise the date of the referenced ASCE
7 in 1.1 Reference paragraph to be conpatible with

the required design w nd | oads.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

I ncl ude horizontal |oads induced by a basic wi nd speed Project site of

S
1.2.2.6 Col | at eral Loads

I ncl ude additional dead | oads other than the weight of netal building
system for permanent itens such as sprinklers, mechanical systens,
el ectrical systens, and ceilings.

1.2.2.7 Auxi liary Loads

I ncl ude dynamic |ive | oads, such as those generated by cranes and
mat eri al s- handl i ng equi prent indi cated on detail draw ngs.

1.2.2.8 Load Conbi nati ons
Desi gn swi tchgear house to withstand the nost critical effects of |oad
factors and | oad conbi nati ons as required by MBVA MBSV, ASCE 7, and the
bui | di ng code applicable to the project |ocation

1.2.2.9 Deflection Limts

Engi neer assenblies to wi thstand design |loads with deflections no greater
than the foll ow ng:

a. Purlins and Rafters; vertical deflection of [1/180] [1/240] [ ] of
t he span.

b. Grts; horizontal deflection of [1/180] [1/240] [ ] of the span.

c. Metal Roof Panels; vertical deflection of [1/180] [1/240] [ ] of
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t he span.

d. Metal Wall Panels; horizontal deflection of [1/180] [1/240] [ ] of
t he span.

Desi gn secondary fram ng systemto acconmodate defl ection of primry
buil di ng structure and construction tol erances, and to naintain cl earances
at openings. Provide netal panel assenblies capable of wthstanding the
effects of |oads and stresses indicated, based on testing according to
ASTM E1592.

1.2.3 Sei sm ¢ Per f or mance

Desi gn and engi neer the switchgear house capabl e of wi thstanding the

ef fects of earthquake notions determ ned according to ASCE 7, Al SC 341,
and the applicable portions of the building code in the geographic area
where the construction will take place.

1.2. 4 Ther mal Movenent s

Provi de netal panel systems that allow for thermal novenents resulting
fromthe foll owi ng nmaxi mum change (range) in ambient and surface
tenmperatures by preventing buckling, opening of joints, overstressing of
conponents, failure of joint sealants, failure of connections, and other
detrinmental effects. Base engi neering cal cul ation on surface
tenperatures of materials due to both solar heat gain and nighttinme-sky
heat | oss as foll ows:

Tenper ature Change (Range); [67 degrees C] [120 degrees F] |
anbi ent; 100 degrees C 180 degrees F | ], material surfaces.

1.

1.2.5 Thermal Performance
Provi de insul ated netal panel assenblies with the foll ow ng maxi mum
U-factors and mni num R-val ues for opaque el ements when tested accordi ng
to ASTM C1363 or ASTM C518.

1.2.5.1 Met al Roof Panel Assenblies

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

NOTE: Insert the required U factors and R val ues.

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

a. UFactor: [___ 1]
b. RValue: [__ ]
1.2.5.2 Metal Wall Panel Assenblies
a. UFactor: [___ 1]
b. RValue: [__ ]

1.2.6 Air Infiltration for Metal Roof Panels

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

NOTE: Select or insert infiltration volune and

negative pressure.
E R i R R R
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Air | eakage through assenbly nust not exceed [0.3 L/s per sq. m] [0.06
cfmsqg.ft.] [ ] of roof area when tested according to ASTM E1680 at
negative test-pressure difference of [75 Pa] [1.57 Ib/sq.ft.] | ].

2.7 Air Infiltration for Metal Wall Panel s

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

NOTE: Select or insert infiltration volune and
negative pressure.

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

Air | eakage through assenbly of not nore than [0.3 L/s per sq. n] [0.06
cfmsqg.ft.] [ ] of wall area when tested according to ASTM E283 at
static-air-pressure difference of [300 Pa] [6.24 Ibf/sqg.ft.] [ ].

.2.8 VWat er Penetration for Metal Roof Panels

No wat er penetration when tested according to ASTM E1646 at test-pressure
difference of [137 Pa] [2.86 Ibf/sqg.ft.] [ ].

.2.9 VWater Penetration for Metal Wall Panel s

No wat er penetration when tested according to ASTM E331 at a mini num
differential pressure of [20] | ] percent of inward-acting, wi nd-|oad
design pressure of not less than [300 Pa] [6.24 | bf/sq.ft.] | ] and
not nmore than 575 Pa 12 | bf/sq. ft.

.2.10 Wnd-Uplift Resistance

Provi de netal roof panel assenblies that conmply with[ UL 580 for C ass
[30] [60] [90]][ ASCE 7,][ the building code in the geographic area where
the construction will take place].

.2.11 Ski d base and Fl oor

The switchgear house nust be nobunted on a AWS D1.1/D1.1N all wel ded
structural steel skid base, constructed entirely of ASTM A36/ A36N st eel
Structural steel skid base including design, materials, installation

wor kmanshi p, fabrication, assenbly, erection inspection, quality control
and testing nust be in accordance with Al SC 325. The exterior perineter
and undersi de of the skid base nust be protected with a m ni rum 800 mi cron
coating of a coal tar epoxy. The entire skid nust be blasted clean to
SSPC SP 10/ NACE No. 2 requirenents prior to coating. The coating mnust
neet the performance requirenents of ASTM D4060 for abrasion, ASTM D4541
for adhesion, ASTM D2794 for inpact, and ASTM B117 for salt fog.
Stainless steel plates not less than 6 mr 1/4 inch nust cover entire top
of skid base except under incom ng cable conpartnents. Paint coating
system nust conply with | EEE C57.12.29. After the unit is conplete, the
top side (floor) is painted with a [ ] col or epoxy paint and sand m x
for the non-skid finish.

.3 DEFI NI TI ONS
ASTM DEFONLI NE applies to this definition paragraph
a. Bay: D nension between main franmes measured normal to franme (at

centerline of frane) for interior bays, and di nension fromcenterline
of first interior main frame nmeasured normal to end wall (outside face
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1

[

of end-wall girt) for end bays.

b. Building Length: Dinmension of the building measured perpendicular to
main framng fromend wall to end wall (outside face of girt to
out side face of girt).

c. Building Wdth: D nension of the building nmeasured parallel to main
framng fromsidewall to sidewall (outside face of girt to outside
face of girt).

d. dear Span: Distance between supports of beams, girders, or trusses
(rmeasured from | owest |evel of connecting area of a colum and a
rafter frane or knee).

e. FEave Height: Vertical dinmension fromfinished floor to eave (the |line
along the sidewall forned by intersection of the planes of the roof
and wal |').

f. Cear Height under Structure: Vertical dinmension fromfinished floor
to | owest point of any part of primary or secondary structure, not
i ncludi ng crane supports, located within clear span

g. Terminology Standard: Refer to MBVA "Metal Building Systens Manual "
for definitions of terns for netal building systemconstruction not
ot herwi se defined in this Section or in referenced standards.

.4 SYSTEM DESCRI PTI ON

Ceneral: Provide a conplete, integrated set of nutually dependent
conponents and assenblies that forma system capable of withstanding
structural and other |oads, thernally induced novenent, and exposure to
weat her without failure or infiltration of water into building interior
I nclude primary and secondary framng,[ nmetal roof panels,][ metal wal
panel s,] and accessories conplying with requirenents indicated.

Provi de switchgear house of a size to accommpdate the contained el ectrical
equi pnment whil e maintaining the code required working clearance around al
el ectrical equipnrent.

4.1 Primary Frame Type

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

NOTE: Select the appropriate primary frane type

fromthe foll ow ng.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

a. Rigid Gear Span: Solid-menber, structural-fram ng system w t hout
interior colums.

][b. Truss-Frame O ear Span: Truss-nenber, structural-framng system

w t hout interior colums.

][c. Long Bay: Solid- or truss-nenber, structural-fram ng system w thout

interior columms.

][d. Lean To: Solid- or truss-nenber, structural-fram ng system wi thout

interior columms, designed to be partially supported by anot her
structure.
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][e. As determ ned by the manufacturer

1[1.4.2 Fi xed End-Wall Fram ng

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

NOTE: Select fixed or expandable end wall type and
del ete the other.

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

Provi de manufacturer's standard fixed end wall, for buildings not required
to be expandabl e, consisting of[ primary frame, capable of supporting
one-hal f of a bay design |oad, and end-wall colums][ | oad-bearing
end-wal |l with corner columms, and rafters].

1[1.4.3 Expandabl e End-Wal | Fram ng

Provi de engi neered end walls to be expandabl e. Provi de primary framne,
capabl e of supporting full-bay design | oads, and end-wall col umms.

11.4.4 Secondary Frane Type

Provi de manufacturer's standard purlins and joists and [flush-franed]
[partially inset-framed] [exterior-framed (bypass)] girts.

1.4.5 Eave Hei ght

Eave height must be [4.9 M [6.1 m [7.3 n [8.5 n] [16 feet] [20 feet]
[24 feet] [28 feet] | ] [as deternmi ned by the manufacturer].

1.4.6 Bay Spaci ng

Bay Spacing nmust be [6.1 m [7.6 M [9.1 n [20 feet] [25 feet] [30 feet]
[ ] [as deterni ned by manufacturer].

1.4.7 Roof Sl ope

Roof slope nmust be [1:48] [1:24] [1:12] [1:3] [1/4 inch per 12 inches]
[1/2 inch per 12 inches] [1 inch per 12 inches] [4 inches per 12 inches]
[ ] [manufacturer's standard for frane type required].

1.4.8 Roof System

Provi de manufacturer's standard][ vertical-rib, standing-seam]|
trapezoi dal -ri b standi ng-seani[ | ap-seam netal roof panels[ with
i nsul ation].

1.5 SUBM TTALS

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

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submtta

items in the text, to reflect only the submttals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G'. GCenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
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if the submittal is sufficiently inportant or

conplex in context of the project.

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

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

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for

following the "G' classification,

Resident O fice; and "PO' for Project Ofice.

following the "G' typically are not used for Navy

and Air Force projects.

Codes

The "S" classification indicates submttals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification

and as described in Section 01 33
PROCEDURES.

00 SUBM TTAL

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

for Arny projects.

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

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are

[for Contractor Quality Control approval.][for

i nformation only. Wen

used, a code following the "G' classification identifies the office that

will reviewthe submttal for the Governnent

-]

accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 01 Preconstruction Submttals

Manuf acturer's Qualifications; C[, |

SD- 02 Shop Drawi ngs
Swi t chgear House Drawi ngs; C[, |
SD- 03 Product Data

Manuf acturer's data indicating percentage of

SD- 04 Sanpl es

Coil Stock, 304.8 nmmr 12 inches |ong

recycle nmaterial
following to verify sustainable acquisition conpliance; ([,

[

Submit the following in

of the

by the actual panel wdth; C[,

Roof Panels, 304.8 mm 12 inches |ong by actual panel

[ 1]

Wal | Panels, 304.8 nr 12 inches |ong by actual panel

Fasteners; ¢, [ 11
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Metal Closure Strips 250 mr 10 i nches | ong of each type; (,

I nsul ation, approximately 200 by 280 nmr 8 by 11 inches; (,
[ 1]

Vapor Barrier; ¢, [ 11

Manuf acturer's Col or Charts and Chips, 101.6 mmby 101.6 mr 4 by 4
inches; ¢, [__ 11

SD- 05 Design Data
Manuf acturer's Descriptive and Technical Literature; C[, |
Manuf acturer's Building Design Analysis; C[, |

SD- 06 Test Reports
Test Reports; ¢, [ 11
Coatings; ¢, [ 11
Fi ni shes; C[, |

Submit test reports in accordance with specification Section
26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

SD-07 Certificates
Coil Stock Certification; G, [__ 11
Al umi ni zed Steel Repair Paint; C[, |
Gal vani zing Repair Paint; ¢, [ 1]
Enanel Repair Paint; ¢, [ 11
Manufacturer's Qualifications; ¢, |
Qualification of Erection Contractor; ¢, |
SD- 08 Manufacturer's Instructions
Install ati on of Roof and Wall Panels; ¢, [
Shi ppi ng, Handling, and Storage; G, [_ 1]
SD-11 Cl oseout Submittals
Manuf acturer's Warranty; C[, |
Contractor's Warranty for Installation; G, [ 11
1.6 QUALI TY ASSURANCE
1.6.1 Shop Draw ng Requirenents

Swi t chgear house drawi ngs must include, but are not linted to the
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fol | owi ng:

a. Dinmensioned architectural floor plan drawings at 6 mm = 304 nmr 1/4
inch = 12 inch scale.

b. Building elevations, section views and skid foundation details.
Section views nust include electrical and nechani cal equiprent.

c. FElectrical and mechanical equipnent floor plan drawings at 6 mm = 304
mr 1/4 inch = 12 inch scale. Draw ngs nust show all electrical and
HVAC equi pnent including all required working clearances and access to
the electrical equipnment. |Indicate renoval path for |arge equi pment
such as switchgear.

d. Electrical floor plan drawing at 6 mm = 304 mr 1/4 inch = 12 inch
scal e showing el ectrical receptacle, lighting and lighting contro
 ayout and circuiting.

e. Provide draw ngs showi ng conduit and cable entry areas for switchgear
field connections.

f. Provide rigging plan showing lifting points and shipping splits.

.6.2 Manuf acturer's Technical Representative

The representative nust have authorization from nanufacturer to approve
field changes and be thoroughly famliar with the products, erection of
structural fram ng and installation of roof and wall panels in the

geogr aphi cal area where construction will take place.

.6.3 Manufacturer's Qualifications

Swi t chgear House nmanuf acturer nust have a mni num of five years experience
as a qualified manufacturer[ and a nenber of MBMA] of netal building
systenms and accessory products.

Provi de engi neering services by an authorized currently |icensed engi neer
in the geographical area where construction will take place, having a

m ni mum of five years of experience as an engi neer know edgeable in
bui | di ng design analysis, protocols and procedures for the "Metal Building
Systenms Manual " (MBVA MBSNV); ASCE 7, the building code in the geographic
area where the construction will take place] and ASTM E1592.

Provide certified engineering cal culations using the products subnmtted
for:

a. Roof and Wall Wnd Loads with basic wi nd speed, exposure category,
co-efficient, inportance factor, designate type of facility, negative
pressures for each zone, nmethods and requirenents of attachment.

b. Roof Dead and Live Loads

c. Collateral Loads

d. Foundation Loads

e. Roof Snow Load

f. Seismc Loads
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1.6.4 Qualification of Erection Contractor

An experienced erector who has specialized in erecting and installing work
simlar in material, design, and extent to that indicated for this Project
and nust be approved and certified by the swi tchgear house nanufacturer

1.6.5 Si ngl e Source
ot ain primary and secondary conponents and structural fram ng nmenbers,
each type of metal roof, wall and |iner panel assenblies, clips, closures
and other accessories fromthe standard products of the single source from
a single manufacturer to operate as a conplete systemfor the intended use.
1.6.6 Wl di ng

Qual i fy procedures and personnel according to AWS A5. 1/ A5. 1N,
AWS D1.1/DL. 1V, and AWS D1. 3/ DL1. 3.

1.6.7 Structural Steel

Conply with Al SC 325, Al SC 341 for seismc inpacted designs,] Al SC 360,
for design requirenments and al |l owabl e stresses.

1.6.8 Col d- For ned St eel

Conply with Al SC/AlSI 121 and Al SI SE03-3 for design requirements and
al | owabl e stresses.

1.6.9 Fire- Resi stance Ratings
Were indicated, provide netal panels identical to those of assenblies
tested for fire resistance per ASTM E119 by a qualified testing agency.
Identify products with appropriate markings of applicable testing agency.
I ndi cate design designations fromUL Bld Mat Dir or fromthe listings of
another qualified testing agency. Conbustion Characteristics must conform
to ASTM E136.

1.6.10 Sur f ace- Bur ni ng Characteristics
Provi de netal panels having[ field-insulation][ insulation core]]
i nsul ation and vapor barrier] material with the follow ng surface-burning
characteristics as determined by testing identical products according to
ASTM E84 by a qualified testing agency. Ildentify products with
appropriate marki ngs of applicable testing agency show ng:
a. Flane-Spread Index: [25] | ] or less.
b. Snoke-Devel oped I ndex: [450] [ ] or less.

1.6.11 Fabrication
Fabricate and finish the switchgear house at the factory to greatest
ext ent possible, by nanufacturer's standard procedures and processes and
as necessary to fulfill indicated performance requirements. Conply with
i ndi cated profiles with di nensional and structural requirenents.

Provi de netal panel profile, including major ribs and internediate
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stiffening ribs, if any, for full length of panel. Al um num and
al um numal | oy sheet and plate must conformto ASTM B209.

Fabricate netal panel side laps with factory-installed captive gaskets or
separator strips that provide a tight seal and prevent netal -to-neta
contact, in a manner that will seal weather-tight and mnim ze noise from
noverments wi thin panel assenbly.

Sheet Metal Accessories: Fabricate flashing and trimto conply with
recomendati ons in SMACNA 1793 that apply to the design, dinensions,
netal, and other characteristics of itemindicated:

a. Form exposed sheet netal accessories that are w thout excessive oi
canni ng, buckling, and tool narks and that are true to line and | evels
i ndi cated, with exposed edges fol ded back to form hens.

b. End Seanms: Fabricate nonnmoving seans with flat-lock seans. Form
seans and seal with epoxy seamsealer. Rivet joints for additiona
st rengt h.

c. Sealed Joints: Form non-expansion but novable joints in netal to
acconmodat e el astomeric sealant to conply with SMACNA st andar ds.

d. Conceal fasteners and expansi on provisi ons where possible. Exposed
fasteners are not allowed on faces of accessories exposed to view

e. Fabricate cleats and attachnent devices of size and netal thickness
recormended by SMACNA or by netal building system manufacturer for
application, but not |ess than thickness of netal being secured.

1.6.12 Certifications

The switchgear house nmust be Third Party certified by UL as NEC (Nati ona
El ectric Code) conpliant and / or UL 3R RAIN TEST and / or | EEE C37.20.2A
RAI'N TEST conpliant and nmust bear a UL Label

[ The switchgear house design must be acconplished by a Professiona
Engi neer and draw ngs and supporting calculations will bear the
Pr of essi onal Engi neer's seal

]1.6.13 Fi ni shes

Conply with NAAVM AMP 500 for recommendations for applying and designating
fini shes.

Appear ance of Finished Wrk: Noticeable variations in same piece are not
acceptable. Variations in appearance of adjoining conmponents are
acceptable if they are within the range of approved Sanples and are
assenbled or installed to mninize contrast.

1.6.14 Pre-Erection Conference
After submittals are received and approved but before nmetal buil ding
system work, including associated work, is perfornmed, the Contracting
Oficer will hold a pre-erection conference to review the foll ow ng:

a. The detail draw ngs, specifications, and manufacturer's descriptive
and technical literature.
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b. Finalize construction schedule and verify availability of naterials,
erector's personnel, equipnment, and facilities needed to nake progress
and avoi d del ays.

c. Methods and procedures related to netal building systemerection
including, but not limted to: qualification of nanufacturer
qualification of erector, manufacturer's catal og data, nmanufacturer's
bui |l di ng design analysis, lateral force calculations, witten
instructions and test reports. Lateral force cal cul ati ons mnust
i nclude all analysis and confirmation of system conponents required to
transfer lateral forces to the foundation

d. Support conditions for conpliance with requirenments, including
al i gnment between and erection of structural nenbers.

e. Flashing, special roofing and siding details, roof and wal
penetrations, openings, and condition of other construction that wll
affect the metal building system including coatings and base netal s,
factory color finish perfornance requirenents, system conponents, and
coil stock certification

f. Governing regulations and requirenents for, certificates, insurance,
tests and inspections if applicable.

g. Tenporary protection requirenments for nmetal panel assenbly during and
after installation

h. Sanples of roof panels, wall panels, alumnized steel repair paint,
gal vani zing repair paint, and enanel repair paint.

.6.14.1 Pre- Roofing and Siding Installation Conference

After structural fram ng system erection and approval but before roofing,

siding[, insulation and vapor barrier] work, including associated work, is

performed; the Contracting Officer will hold a pre-roofing and siding

conference to review the foll ow ng:

a. Exanmine purlins, sub-girts and forned shapes conditions for conpliance
with requirements, including flatness and attachnment to structura
menbers.

b. Review structural limtations of purlins, sub-girts and formed shapes
during construction and after roofing and siding.

c. Review flashings, special roof and wall details, roof drainage, roof
and wal | penetrations, roof equipnent curbs, and condition of other
construction that will affect the nmetal building system

d. Review tenporary protection requirenents for netal roof and wal
panel s' assenbly during and after installation

e. Review roof and wall observation and repair procedures after neta
bui | di ng system erection

.7  SH PPI NG HANDLI NG AND STORAGE
.7.1 Del i very

Package and deliver the assenbly and ot her manufactured itens so as not to
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be danaged or deforned and protected during transportati on and handl i ng.

For a building that nust be shipped in nultiple shipping sections,
junction boxes nust be provided at the shipping splits for easy breakdown
of the building wiring for shipment and reconnection at the job site.
Prior to shipnent the open end/sides of each shipping section will be
crated (weat herproofed) for transit to the job site

Each shi pping piece nust be designed for lifting by lugs |ocated al ong the
base perinmeter nenmbers at 4.5 m 15 feet approximate intervals. All
lifting lugs nust be renovabl e.

1.8 PRQIECT CONDI TI ONS
1.8.1 Weat her Limtations

Proceed with installation preparation only when existing and forecasted
weat her conditions permt Wrk to proceed without water entering into the
swi t chgear house.

1.8.2 Fi el d Measurenents
1.8.2.1 Est abl i shed Di nensi ons for Foundati ons

Conply with established di mensi ons on approved anchor-bolt plans,

est abl i shed foundati on di nensions, and proceed with fabricating structura
fram ng. Do not proceed wthout verifying field measurenents. Coordinate
anchor-bolt installation to ensure that actual anchorage di nensions
correspond to established di nensions.

1.8.2.2 Verification Record

Verify locations of all fram ng and opening dimensions by field
nmeasurenents before netal panel fabrication and indicate neasurenents on
Shop Draw ngs.

1.9 COORDI NATI ON

Coordi nate size and | ocation of concrete foundations and casting of
anchor-bolt inserts into foundation walls and footings. Concrete,
rei nforcement, and formwrk requirements are specified in section on
03 30 00 CAST-I N PLACE CONCRETE

[ Coordinate installation of [fire suppression systen] [equiprment supports]
[ pi pi ng and supports][ and ]J[accessories], which are specified in Division
21 - FI RE SUPPRESSI ON

][ Coordinate installation of [plunbing system [equipnent supports] [piping
and supports][ and ][accessories], which are specified in Division 22 -
PLUMBI NG

] Coordinate installation of [HVAC systen] [equiprment supports] [ductwork
and supports] [piping and supports][ and ][accessories], which are
specified in Division 23 - HEATI NG VENTI LATI NG AND Al R- CONDI TI ONI NG
(HVAQ) .

Coordi nate installation of [equipnent supports][ and ][roof penetrations],
whi ch are specified in Division 07 - THERVAL AND MO STURE PROTECTI ON.

SECTION 26 13 14 Page 25



Coordi nate nmetal panel assenblies with rain drai nage work, flashing, trim
and construction of supports and other adjoining work to provide a
| eak- proof, secure, and non-corrosive installation

.10  WARRANTY
.10.1 Bui | di ng System Warranty

Furni sh manufacturer's no-dollar-limt warranty for the metal building
system The warranty period is to be no less than [10] [15] [20] years
fromthe date of acceptance of the work and be issued directly to the
CGovernnment. The warranty nust provide that if within the warranty peri od,
t he switchgear house shows evi dence of deterioration resulting from
defective materials and/or workmanshi p, correcting of any defects is the
responsibility of the metal building system manufacturer. Repairs that
become necessary because of defective materials and workmanship while
metal building systemis under warranty are to be performed within [32]

[ ] hours after notification, unless additional tinme is approved by
the Contracting O ficer.

.10.2 Roof System Weat her - Ti ght ness Warranty

Furni sh manufacturer's no-dollar-limt warranty for the metal pane

system The warranty period is to be no less than [10] [20] [ ] years
fromthe date of acceptance of the work and be issued directly to the
Gover nment .

The warranty is to provide that if within the warranty period the roof
panel system shows evi dence of corrosion, perforation, rupture, |ost of
weat her-ti ght ness or excess weathering due to deterioration of the pane
systemresulting fromdefective materials and correction of the defective
wor kmanship is to be the responsibility of the netal building system
manuf act urer.

Repairs that become necessary because of defective materials and
wor kmanshi p whil e roof panel systemis under warranty are to be perforned

within [24] | ] hours after notification, unless additional tine is
approved by the Contracting Oficer. Inmmediate follow up and conpletion
of permanent repairs nmust be perforned within [ ] days from date of

notification.
.10.3 Roof and Wall Panel Finish Warranty

Furni sh manufacturer's no-dollar-limt warranty for the netal pane

system The warranty period is to be no less than [10] [20] [ ] years
fromthe date of acceptance of the work and be issued directly to the
Gover nnent .

The warranty is to provide that if within the warranty period the netal
panel system shows evi dence of checking, delami nating cracking, peeling,
chal k in excess of a nunerical rating of eight, as determ ned by ASTM D4214
test procedures; or change colors in excess of five CIE or Hunter units

in accordance with ASTM D2244 or excess weathering due to deterioration of
t he panel systemresulting fromdefective materials and finish or
correction of the defective workmanship is to be the responsibility of the
netal buil di ng system manufacturer.

Liability under this warranty is exclusively linted to replacing the
def ective coated nmaterials.
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Repairs that become necessary because of defective materials and
wor kmanshi p while roof and wall panel systemis under warranty are to be
performed within [32] [__ ] hours after notification, unless additional
time is approved by the Contracting O ficer.
PART 2 PRODUCTS
2.1 STRUCTURAL FRAM NG MATERI ALS
2.1.1 W Shapes
ASTM A992/ A992l; ASTM A572/ A572N or ASTM A529/ A5290.
2.1.2 Channel , Angl es, M Shapes and S- Shapes
ASTM A36/ A36lv; ASTM A572/ A572N or ASTM A529/ A529N.
2.1.3 Pl ate and Bar
ASTM A36/ A36l, ASTM A572/ A572N or ASTM A529/ A529M\.
2.1. 4 Steel Pipe
ASTM A36/ A36N, ASTM A53/ A53l, ASTM A572/ A572N or ASTM A529/ A5290.
2.1.5 Col d- Formed and Hot Forned Hol | ow Structural Sections

Col d fornmed: ASTM A500/ A500N or ASTM B221, ASTM B221N. Hot -for ned:
ASTM A501/ A501MN.

2.1.6  Structural - Steel Sheet
Hot-rol |l ed, ASTM A1011/A1011N or cold-rolled, ASTM A1008/ A1008M.
2.1.7 Metal | i c-Coated Steel Sheet
ASTM A653/ A653l, ASTM A606/ A60O6M.
2.1.8 Metal | i c- Coated Steel Sheet Pre-painted with Coil Stock Coating

Steel sheet netallic coated by the hot-dip process and pre-painted by the
coil-coating process to conply with ASTM A755/ A755M.

[ a. Zinc-Coated (Gal vani zed) Steel Sheet: ASTM A653/ A653l, and
ASTM A123/ A123 M.

][b. Alum numZinc Alloy-Coated Steel Sheet: ASTM A792/A792VN, and
ASTM A463/ A463 .

1[2.1.9 Joi st Grders
Refer to Section 05 21 00 STEEL JO ST FRAM NG
1[2.1.10 Steel Joists
Refer to the foll owi ng sections subject to project design requirenents:

Section 05 21 00 STEEL JO ST FRAM NG
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]2.1.11 Hi gh-Strength Bolts, Nuts, and Washers
ASTM A325N ASTM A325 heavy hex steel structural bolts; ASTM A563N ASTM A563
heavy hex carbon-steel nuts; and ASTM F436N ASTM F436 har dened
carbon-steel washers.

Finish: [Hot-dip zinc coating, ASTM A153/ A153N] [ Mechani cal | y deposited
zinc coating, ASTM B695] [Stainless steel].

Tensi on-Control, Hi gh-Strength Bolt-Nut-Wsher Assenblies: ASTM F1852,
heavy- hex- head steel structural bolts with spline.

Fini sh: [ Mechanically deposited zinc coating, ASTM B695] [Mechanically
deposited zinc coating, ASTM B695 baked epoxy coated] [Stainless steel].

2.1.12 Anchor Rods
[ ASTM F1554] [ ASTM A572/ A572N] [ ASTM A36/ A36N] [ ASTM A307] .
a. Configuration: Straight.
b. Nuts: Heavy duty stainless steel.
c. Plate Washers: Stainless steel.
d. Washers: Stainless steel.

e. Finish: [Hot-dip zinc coating, ASTM A153/ A153N] [ Mechanically
deposited zinc coating, ASTM B695].

2.1.13 Threaded Rods
[ ASTM A193/ A193N] [ ASTM A572/ A572N] [ ASTM A36/ A36N] [ ASTM A307] .
a. Nuts: Heavy duty stainless steel.
b. Washers: Stainless steel.

c. Finish: [Hot-dip zinc coating, ASTM A153/ A153N] [ Mechani cally
deposited zinc coating, ASTM B695].

2.1.14 Fl oor s
Fl oor must be 6 mr 1/4 inch m ni mum thickness flat ASTM A36/ A36N stee
plate, welded to all |ongitudinal and transverse base nembers. Fl oor
pl ate seans must be continuously welded at all joints, and ground snooth
to mnimze visibility of seanms. Wl ding of floor plate nust be staggered
to produce a flat and ripple free surface.

2.1.15 Pri mer
SSPC Pai nt 15, Type |, red oxide.

2.2 FABRI CATI ON

2.2.1 Cener a

Al facets of construction through coating and weat her proofi ng nust be
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[

perfornmed indoors, protected from outdoor weather conditions.
Construction prior to this stage out-of-doors is not acceptable.

Al'l permanent coatings and fini shes nmust be applied inside a dedicated
pai nt booth with ventilation and filtration provisions in conpliance with
the coating manufacturer's requirenments. Coatings applied in outside,
anbient air conditions nust not be acceptable.

.3 STRUCTURAL FRAM NG

.3.1 Cener al

Clean all fram ng nmenbers to renove | oose rust and m |l scale. Provide
one shop coat of priner to an average dry filmthickness of 1 ml
according to SSPC SP 2. Bal ance of painting and coating procedures mnust
conformto SSPC Paint 15 and SSPC Pai nting Manual

. 3.2 Primary Fram ng

Manuf acturer's standard structural primary fram ng system i ncl udes
transverse and |l ean-to frames; rafter, rakes, and canopy beans; sidewall,
i nternedi ate, end-wall, and corner columms; and wi nd bracing designed to
wi t hstand required | oads and specified requirenments. Provide franes with
attachnment plates, bearing plates, and splice nenbers.

Shop fabricate fram ng conponents by wel ding or by using high-strength
bolts to the indicated size and section with base-pl ates, bearing pl ates,
stiffeners, and other itens required.

a. Rigid Cear-Span Frames: |-shaped frane sections fabricated from
shop-wel ded, built-up steel plates or structural-steel shapes.
Interior colums are not permtted.

][b. Rigid Mdular Frames: |-shaped franme sections fabricated from

2.

shop-wel ded, built-up steel plates or structural-steel shapes.
Provide interior columms fabricated from|[steel round pipe] [steel
tube] [shop-wel ded, built-up steel plates].

c. Franme Configuration: [Single gable] [One-directional sloped] [Lean
to, with high side connected to, and supported by, another structure]
[Mul tiple gables] [Load-bearing-wall type] [Miltistory].

d. Exterior Colum Type: [Uniformdepth] [Tapered].
e. Rafter Type: [Uniformdepth] [Tapered].
3.3 Secondary Fram ng

Manuf acturer's standard secondary fram ng nmenbers, including purlins,
girts, eave struts, flange bracing, base nenbers, gable angles, clips,
headers, jambs, and other niscellaneous structural menbers. Fabricate
fram ng fromcol d-formed, structural-steel sheet or roll-formed,
netal | i c-coated steel sheet pre-painted with coil coating, unless

ot herwi se i ndi cat ed.

Shop fabricate fram ng conponents by roll-formng or break-forning to the
i ndi cated size and section with base-plates, bearing plates, stiffeners,
and other plates required for erection. Cut, form punch, drill, and weld
secondary framing for bolted field connections to primary fram ng.
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.3. 4

Purlins: C or Z-shaped sections; fabricated fromsteel sheet,
built-up steel plates, or structural-steel shapes; mninumdepth [as
indicated] [as required to conply with system perfornance

requi rements] [ ].

Grts: C or Z-shaped sections; fabricated fromsteel sheet, built-up
steel plates, or structural-steel shapes. Formends of Z-sections
with stiffening |ips angled 40 to 50 degrees to flange m ni mum depth
[as indicated] [as required to conply with system performance

requi rements] [

Eave Struts: Unequal -flange, Cshaped sections; fabricated from stee
sheet, built-up steel plates, or structural-steel shapes; to provide
adequat e backup for netal panels.

Fl ange Bracing: Structural-steel angles or cold-formed structura
tubing to stiffen primary frame fl anges.

Sag Bracing: Structural-steel angles.
Base or Sill Angles: Zinc-coated (galvanized) steel sheet.

Purlin and Grt Clips: Steel sheet. Provide galvanized clips where
clips are connected to gal vani zed fram ng nenbers.

Secondary End-Wall Fram ng: Manufacturer's standard sections
fabricated from|[zinc-coated (gal vani zed) steel sheet]
[structural -steel sheet].

Fram ng for Openings: Channel shapes; fabricated col d-forned,
structural -steel sheet or structural -steel shapes. Frame head and
janb of door openings, and head, janmb, and sill of other openings.

M scel | aneous Structural Menbers: Mnufacturer's standard sections
fabricated fromcold-forned, structural-steel sheet; built-up stee

pl ates; or zinc-coated (gal vani zed) steel sheet; designed to wthstand
requi red | oads.

Braci ng

Provi de adjustable wi nd bracing as foll ows:

a.

Rods: ASTM A36/ A36lv; ASTM A572/ A572lv; or ASTM A529/ A529N [t hreaded

full length] [threaded a m ni mum of [ ]] at each end
Cable: ASTM A475, | ] dianeter, extra-high-strength grade,
zinc-coated, | ]-strand steel; with threaded end anchors.

Angl es: Fabricated fromstructural -steel shapes to match prinmary
fram ng, of size required to withstand design | oads.

Rigid Portal Frames: Fabricate from shop-welded, built-up stee
pl ates or structural -steel shapes to match primary fram ng; of size
required to withstand design | oads.

Fi xed- Base Columms: Fabricate from shop-wel ded, built-up steel plates

or structural -steel shapes to match primary fram ng; of size required
to withstand design | oads.
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4

4.

1

Di aphragm Action of Metal Panels: Design nmetal building to resist
wi nd forces through di aphragm action of netal panels.

Bracing: Provide wi nd bracing using any nethod specified above, at
manuf acturer's option.

PANEL MATERI ALS

Al um num Sheet

Rol | -formalum num[roof] [wall] [liner] panels to the specified profile,
with fy = [30] [40] [50] [80] ksi [.032] [.040] [.050] inch thickness and
depth as indicated. Material nust be plunb and true, and within the

tol erances |i sted:

a.

b

Al unmi num Sheet conformng to ASTM B209N ASTM B209, AA ADV and AA ASDL.

I ndi vi dual panels to have continuous |ength to cover the entire | ength
of any [roof slope] [wall area] with no joints or seans and fornmed

wi t hout war pi ng, wavi ness, or ripples that are not part of the panel
profile and free of damage to the finish coating system

Provi de panels with thernmal expansion and contraction consistent with
the type of system specifi ed.

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

NOTE: Select the desired profile from bel ow and
delete remaining itens.

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

(1) Profile and coverage to be a m ni mum height and wi dth from
manuf acturer's standard for the indicated [roof slope] [wall area].

(2)Profile to be a 38 mr 1-1/2 inch high rib at 304.8 mr 12 inches
o.c. with small stiffening ribs, 965.2 nmr 38 inch overall width
with 914.4 nmr 36 i nch coverage and exposed fasteners.

(3) Profile to be a 38 mr 1-1/2 inch high rib at 182.9 nm 7.2 inches
0.c., 987.4 nmr 38-7/8 inch overall width with 914.4 mr 36 inch
coverage and exposed fasteners.

(4) Profile to be a 25.4 mr 1 inch high rib at 101.6 nmm 4 i nches o.c.
1260.5 mr 49-5/8 inch overall width with [1219.2] [1117.6] mv [48]
[44] inch coverage and exposed fasteners.

(5) Profile to be a 25.4 mr 1 inch high rib at 203.2 nm 8 inches o.c.
1057.3 mr 41-5/8 inch overall width with 1016 mr 40 i nch coverage
and exposed fasteners.

(6) Profile to be a 44.5 mr 1-3/4 inch high V-beamrib at 127 nmr 5
inches o.c., 1139.9 mr 44-7/8 inch overall width with 1066.8 m 42
i nch coverage and exposed fasteners.

(7) Profile to be a 22.2 mr 7/8 inch high corrugated rib at 50 mr 2

inches o.c., 987.4 mr 38-7/8 inch overall width with 914.4 m 36
i nch coverage and exposed fasteners.
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11 (8) Profile to be a 76 mr 3 inch high standing seam 609.6 mr 24 inch
coverage, factory-caul ked and nechani cal crinping or snap-together
seans with conceal ed clips and fasteners.

11 (9) Profile to be a [25.4] [44.5] [50.8] [63.5] mm [1] [1-3/4] [2]
[2-1/2] inch high standing seam [304.8] [406.4] [457.2] nmr [12]
[16] [18] inch coverage, with mechanical crinping or snap-together
seans Wi th concealed clips and fasteners.

11 (10) [Snooth, flat] [Embossed] Surface Texture.
11 (11) Customprofile to be [ ] [as shown on draw ngs].
12.4.2 St eel Sheet

Roll-formsteel [roof] [wall] [liner] panels to the specified profile,
with fy = [30] [40] [50] [80] ksi [26] [24] [22] [20] [18] gauge and depth
as indicated. Material must be plunb and true, and within the tol erances
l'isted:

[ a. Galvanized Steel Sheet conforming to ASTM A653/ A653 and Al SI S&03- 3.

][b. Alum numZinc Alloy-coated Steel Sheet conformng to ASTM A792/ A792N
and Al SI SG03- 3.

][c. Individual panels to have continuous |length to cover the entire length
of any unbroken [roof slope] [wall area] with no joints or seanms and
formed w t hout warping, waviness, or ripples that are not part of the
panel profile and free of danage to the finish coating system

] d. Provide panels with thernmal expansion and contraction consistent with
the type of system specifi ed;

[ profile and coverage to be a m ni num hei ght and wi dth from
manuf acturer's standard for the indicated [roof slope] [wall area].

11 profile to be a 38 nm 1-1/2 inch high rib at 304.8 mr 12 inches o.c
with small stiffening ribs, 965.2 mr 38 inch overall width with 914.4
nr 36 i nch coverage and exposed fasteners.

11 profile to be a 38 Mm1-1/2 inch high rib at 182.9 mr 7.2 inches o.c.
987.4 mr 38-7/8 inch overall width with 914.4 nm 36 i nch coverage and
exposed fasteners.

11 profile to be a 25.4 nmml inch high rib at 101.6 mr 4 i nches o.c.
1260.5 mr 49-5/8 inch overall width with [1219.2] [1117.6] mv [48]
[44] inch coverage and exposed fasteners.

11 profile to be a 25.4 nml inch high rib at 203.2 nm 8 i nches o.c.
1057.3 mr 41-5/8 inch overall width with 1016 mr 40 i nch coverage and
exposed fasteners.

11 profile to be a 22.2 mr 7/8 inch high corrugated rib at 50 mr 2 inches
0.Cc., 987.4 mr 38-7/8 inch overall width with 914.4 mr 36 inch
coverage and exposed fasteners.

11 profile to be a 76 mm 3 inch high standing seam 609.6 mr 24 inch

coverage, factory-caul ked and nechani cal crinping or snap-together
seans with concealed clips and fasteners.
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11

11
11

profile to be a [25.4] [44.5] [50.8] [63.5] mr [1] [1-3/4] [2] [2-1/2]

i nch high standing seam [304.8] [406.4] [457.2] nm [12] [16] [18] inch
coverage, w th nechanical crinping or snap-together seans with
conceal ed clips and fasteners.

[ Snroot h, flat] [Embossed] Surface Texture.

profile to be custom as shown on draw ngs.

12.4.3 Foam I nsul ati on Core Wall Pane

Provide factory-forned [al uminun] [steel] [roof] [wall] panel assenbly
fabricated fromtwo sheets of netal with nodified polyisocyanurate or
pol yur et hane foam insul ati on core [foaned-in-place] [board] during
fabrication with joints between panels designed to form weather-tight
seals. Include accessories required for weather-tight installation

a. Cosed-Cell Content: 90 percent when tested according to ASTM D6226,
ASTM C1289.

b. Density: 32 to 42 kg/cu. m 2.0 to 2.6 Ib/cu. ft. when tested
according to ASTM D1622/ D1622M.

c. Conpressive Strength: M nimn 140 kPa 20 psi when tested according to
ASTM D1621

d. Shear Strength: 179 kPa 26 psi when tested according to
ASTM C273/ C273N

.4.4 | nsul at ed Panel Construction

Shop fabricate or field assenble insulated panel construction wth
specified exterior and interior [alumnun] [steel] sheet in accordance
wi th manufacturer's printed instructions.

Insulation to be [glass-fiber-ASTM C991] [sl ag-wool -fi ber]

[rock-wool -fiber] conformng to ASTM C553 and ASTM C612 of thickness and
density as required for the geographical area where construction will take
pl ace. d ass-Fiber and M neral -Wol -Fi ber are materials listed in the
EPA' s Conprehensive Procurenent Cuidelines (CPG, and are a conponent of
sust ai nabl e acqui sition conpliance.

Insul ation fasteners to be adhesively attached, plate wel ded to projecting
spi ndl e anchors; capable of holding insulation of thickness indicated,
secured in position with self-Iocking washer and conplying with the

foll owi ng requirenents:

a. Plate: Perforated gal vanized carbon-steel sheet, 0.762 nmm 0.030 inch
thick by 50 mr 2 inches square.

b. Spindle: Copper-coated, |ow carbon steel; fully anneal ed; 2.67 nmr
0.105 inch in dianeter; length to suit depth of insulation indicated.

c. Insulation-Retaining Washers: Self-1ocking washers forned from
0.41-mm 0. 016-inch-thick gal vani zed steel sheet, with bevel ed edge
for increased stiffness, sized as required to hold insulation securely
in place, but not less than 38 nm 1-1/2 inches square or in diameter
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d. Anchor adhesive to be a product with denonstrated capability to bond
i nsul ati on anchors securely to substrates indicated w thout danmaging
i nsul ati on, fasteners, and substrates.

2.4.5 Fi ni shes

Al panels are to receive a factory-applied [polyvinylidene fluoride]

[ Kynar 500/ Hyl ar 5000] [ ] finish consisting of a baked-on top-coat

with a manufacturer's recomrended prine coat conformng to the foll ow ng:

a. Metal Preparation: Al netal is to have the surfaces carefully
prepared for painting on a continuous process coil coating |line by
al kali cleaning, hot water rinsing, application of chenical conversion
coating, cold water rinsing, sealing with acid rinse, and thorough
dryi ng.

b. Prine Coating: A base coat of epoxy paint, specifically formulated to
interact with the top-coat, is to be applied to the prepared surfaces
by roll coating to a dry filmthickness of 0.20 plus 0.05 nmils. This
prime coat nust be oven cured prior to application of finish coat.

c. Exterior Finish Coating: Apply the finish coating over the priner by
roll coating to dry filmthickness of 0.80 plus 5 mls (3.80 plus 0.50
mls for Vinyl Plastisol) for a total dry filmthickness of 1.00 plus
0.10 mls (4.00 plus 0.10 mls for Vinyl Plastisol). This finish coat
nmust be oven-cured.

d. Interior Finish Coating: Apply a wash-coat on the reverse side over
the primer by roll coating to a dry filmthickness of 0.30 plus 0.05
mls for a total dry filmthickness of 0.50 plus 0.10 mils. The
wash- coat must be oven-cured.

e. [Color: The exterior finish chosen fromthe manufacturer's col or
charts and chips.] | ]

f. Physical Properties: Coating must conformto the industry and
manuf acturer's standard performance criteria as listed by the
following certified test reports:

Chal ki ng:  ASTM DEFONLI NE

Col or Change and Conformty: ASTM D2244

Weat heroneter: ASTM G152, ASTM G153 and ASTM D822
Hum dity: ASTM D2247 and ASTM D714

Salt Spray: ASTM B117

Cheni cal Pollution: ASTM D1308

G oss at 60 degrees: ASTM D523

Penci| Hardness: ASTM D3363

Reverse | npact: ASTM D2794

Flexibility: ASTM D522/ D522M
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Abrasion: ASTM D968
Fl ame Spread: ASTM E84
.4.6 Repair O Finish Protection
Repair paint for color finish enaneled netal panel must be conpatible

pai nt of the sane formula and color as the specified finish furni shed by
the netal panel manufacturer, conformng to ASTM A780/ A780M.

.5 M SCELLANEQUS METAL FRAM NG
.5.1 Cener al

Cold-formed netallic-coated steel sheet conform ng to ASTM A653/ A653N and
specified in Section 05 40 00 COLD- FORVED METAL FRAM NG unl ess ot herwi se
i ndi cat ed.

.5.2 Fasteners for M scell aneous Metal Fram ng
Refer to the foll owi ng paragraph FASTENERS

.6 FASTENERS

.6.1 Gener al

Type, material, corrosion resistance, size and sufficient length to
penetrate the supporting menber a minimumof 25.4 mr 1 inch with other
properties required to fasten m scell aneous netal fram ng nmenbers to
substrates in accordance with the nmetal panel manufacturer's and ASCE 7
requi renents.

.6.2 Exposed Fasteners

Fasteners for nmetal panels to be corrosion resistant coated steel

al um num stainless steel, or nylon capped steel conpatible with the sheet
panel or flashing and of a type and size recommended by the nanufacturer
to neet the performance requirenents and design | oads. Fasteners for
accessories to be the manufacturer's standard. Provide an integral neta
washer matching the color of attached material with conpressible sealing
EPDM gasket approximately .09 mr 3/32 inch thick

.6.3 Screws

Screws to be corrosion resistant coated steel, alum num and/or stainless
steel being the type and size recommended by the manufacturer to neet the
performance requirenents.

.6.4 Ri vets

Rivets to be closed-end type, corrosion resistant coated steel, al um num
or stainless steel where watertight connections are required.

.6.5 Attachment Cips
Fabricate clips fromsteel hot-di pped gal vani zed in accordance with
ASTM A653/ A653Il or Series 300 stainless steel. Size, shape, thickness and

capacity as required neeting the insulation thickness and design | oad
criteria specified.
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2.7 FRAMES AND MATERI ALS FOR OPENI NGS
2.7.1 Door s

The switchgear house nmust be provided with a m ni mumof [two] | ]
entrance doors. The doors nust be double wall construction, with brushed
al um num pani c hardware with cylinder lock and thumb | atch, brushed

al um num automatic closure with built-in hold open device, stainless stee
hi nges, threshold, weather-stripping, drip shields/water flashing,

"DANGER, H GH VOLTAGE, KEEP QUT" sign.[ Provide a [304 mm [12-inch]

[ ] renovabl e transom above the equi pnent door to allow for future
equi prent renoval.] The personnel door must be [914 mm by 2438 mj
[36-inch by 96-inch] [ ]. The equi pnent door nust be [1219 nm by 2438
nmm [48-inch by 96-inch] | ].

Fire-Rated and Non-Fire-Rated Door Assenblies conform ng with NFPA 80 and
based on testing according to NFPA 252 as specified in Division 08 -

OPENI NGS unl ess ot herwi se indicated. Doors nust open in the direction of
egress fromthe electrical space and be equipped with Iisted panic
hardware and wi nd safety chain

Entrance and egress fromthe el ectrical equi pment working space must be in
accordance with NFPA 70, Article 110.

[ For equipnment requiring rear access, provide rear access doors in exterior
wal I s. Doors nust be equi pped as foll ows:

a. Posts (mullions) nmust be easily renovable (allow ng total door and
post renoval) providing full open access, of (at |east) any four
conti nuous doors wi thout tenporary structural reinforcenent, for
potential equipnent replacenent or the addition of future equipnent.

b. Stainless steel continuous piano type hinge.

c. Stainless steel pad | ockable vault handl e.

d. Three-point latching system

e. Full gasketing and drip shield.

f. Signage as appropriate for internal equipnent.

g. Hold open device.

h. Metal inner skin over insulation welded to door.

i. "Danger High Voltage / Keep Qut" signs.

]2.8  ACCESSORI ES
2.8.1 Cener a

Al accessories to be conpatible with the netal panels; sheet netal

flashing, trim netal closure strips, caps and sinilar nmetal accessories

nmust not be |l ess than the ninimumthickness specified for the netal
panel s. Exposed nmetal accessories/finishes to match the panels furnished,

except as otherw se indicated. Mlded foamrib, ridge and other closure
strips to be non-absorbent closed-cell or solid-cell synthetic rubber or
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pre- ol ded neoprene to nmatch configuration of the panels.
.8.2 Roof and Wall Accessories and Specialties

[Alumi num ][ Steel ]roof curbs, equipnent supports, roof hatches,

dropout -type heat and snoke vents, hatch-type heat and snobke vents,
gravity and roof ridge ventilators, wall |ouvers and other niscellaneous
roof and wall equi pnment or penetrations conformng to AAMA, ASTM and UL
as specified in Division 07 unless otherw se indicated.

.8.3 I nsul ati on

Faced, d ass-Fi ber Bl anket |nsulation: ASTM C665, Type [I|, blankets

wi t hout nenbrane coverings][ and J[I1Il, blankets with non-reflecting
coverings][ and J[IIl, blankets with reflective coverings]; Cass [A
menbr ane-faced surface with a flane spread of 25 or less] [B

menbr ane-faced surface with a flame propagation resistance; critica
radiant flux of 0.12 WnR2 0.11 Btu/ft2 or greater], except a flanme spread
rating of [25] [75] [100] or less[ and a snoke devel oped rating of 150 or
| ess] when tested in accordance with ASTM E84.

.8.3.1 Pol yet hyl ene Vapor Ret arder

Install polyethyl ene vapor retarder nmenbrane over entire [wall][ and roof]
surface. Use fully conpatible polyethylene tape to seal the edges of the
sheets to provide a vapor tight nenbrane. Lap sheets not |ess than 150 nmr
6 inch. Provide sufficient material to avoid inducing stresses in sheets
due to stretching or binding. Al tears or punctures visible in the
finished surface, at anytime during the construction process, must be
seal ed with pol yet hyl ene tape.

.8.3.2 VWal | Li ner

Securely fasten wall liner into place in accordance with the
manuf acturer's recommendation and in a neatly presented appearance.

.8.4 Rubber C osure Strips

Cl osed-cel |, expanded cel | ul ar rubber conformng to ASTM D1056 and
ASTM D1667; extruded or nolded to the configuration of the specified neta
panel and in | engths supplied by the nmetal panel nanufacturer.

.8.5 Metal O osure Strips

Factory fabricated [alum num [steel] closure strips to be the sane
[ gauge] [thickness], color, finish and profile of the specified [roof]
[wal I] panel

.8.6 Joi nt Seal ants
.8.6.1 Seal ant s

Seal ants are to be an approved gun type for use in hand or air-pressure
caul ki ng guns at tenperatures above 4 degrees C 40 degrees F (or
frost-free application at tenperatures above m nus 12 degrees C 10 degrees
F with mninmmsolid content of 85 percent of the total volune. Seal ant
istodry with a tough, durable surface skin which permits it to remain
soft and pliable underneath, providing a weather-tight joint. No
mgratory staining is permtted on painted or unpainted netal, stone,
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gl ass, vinyl, or wood.

Prime all joints to receive sealants with a conpati bl e one-conmponent or
t wo- conponent priner as recomended by the netal panel manufacturer

2.8.6.2 Shop- Appl i ed
Seal ant for shop-applied caul king nust be an approved gun grade, non-sag
one conponent polysulfide or silicone conform ng to ASTM C920, Type |11

and with a curing tine to ensure the sealant's plasticity at the tine of
field erection.

2.8.6.3 Fi el d- Appl i ed
Seal ant for field-applied caul king nust be an approved gun grade, non-sag
one comnponent polysul fide or two-conmponent polyurethane with an initia
maxi mum Shore A duroneter hardness of 25, and conformng to ASTM C920,
Type Il. Color to nmatch panel col ors.

2.8.6.4 Tape Seal ant

Pressure sensitive, 100 percent solid with a rel ease paper backi ng;
permanently el astic, non-saggi ng, non-toxic and non-staining as approved
by the netal panel manufacturer.

2.8.6.5 Fl oor Cutouts
Fl oor Cutouts: Under equiprment for cable entry and exit from bel ow fl oor
wi th gasketed 1.214 mm 12 ga gal vani zed top cover plates attached to the
floor by screws.

[2.8.6.6 Stairs and Landi ngs

VWere required for access, provide |landings and stairs for the buil ding.
The stairs nust be hot-di pped gal vani zed after fabrication

12.9 SHEET METAL FLASHI NG AND TRI M

2.9.1 Fabrication
Shop fabricate sheet nmetal flashing and trimwhere practicable to conmply
wi th reconmendations in SMACNA 1793 that apply to design, dinensions,
netal, and other characteristics of itemindicated. Obtain field
neasurenents for accurate fit before shop fabrication
Fabricate sheet nmetal flashing and trimw thout excessive oil canning,
buckling, and tool marks and true to line and levels indicated, with
exposed edges fol ded back to form hens.

2.10 FI NI SHES

2.10.1 Cener a

Conply with NAAVM AMP 500 for recommendations for applying and designating
fini shes.

2.10.2 Appear ance of Fini shed Wrk

Vari ations in appearance of abutting or adjacent pieces are acceptable if
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they are within one-half of the range of approved Sanples. Noticeable
variations in the same piece are not acceptable. Variations in appearance
of other conponents are acceptable if they are within the range of
approved Sanples and are assenbled or installed to m nimze contrast.

2.11 HEATI NG VENTI LATI ON AND Al R CONDI TI ONI NG ( HVAC)

2.11.1 HVAC Per f or mance

[ a. Redundancy: NONE. One or multiple units as required to neet
at nospheric and internal heating and cooling requirenents.

][b. Redundancy: N+1. Miltiple units as required to neet atnospheric and
i nternal heating and cooling requirenents plus one additional unit for
redundancy pur poses.

][c. Redundancy: 100 percent. Two independent systens consisting of
multiple units as required neeting atnospheric and internal heating
and cooling requirenents.

] d. Exterior Design Tenperatures:

(1) Summer: (Per ASHRAE 2.5 percent design tenperature).

(2) Wnter: (Per ASHRAE 97.5 percent design tenperature).
e. Interior Design Tenperatures:

(1) Summer: 27 degrees C 80 degree F

(2) Wnter: 16 degrees C 60 degree F
f. Occupancy: Nunber of Persons | ].
g. Ventilation Air (cfm: [ ].

2.11.2 CGener a

The switchgear house must be provided with sel f-contained, package type
HVAC system It must consist of through-the-wall type units. The system
must have a free or ducted air discharge and return. The total design
|l oad for the systemnust include infiltration, ventilation |oad and heat
generated by the equi pnent within the house. Provide at |east 0.762
(I/s)/sq m 0.15 cfnisq feet of nechanical induced outside air for
ventilation. The HVAC system nmust be provided with an el ectronic,
aut omati ¢ changeover thernostat.
HVAC system nmust maintain the maxinuminterior tenperature required with
consi deration to anbient conditions and the specified internal equiprent
total heat |oad
HVAC Unit(s): Size and quantity as required to maintain interior design
tenmperatures and redundancy requirenents. Industrial quality, vertical
sel f-contai ned, wall mounted unit(s) with alum numfin, and copper coils:

a. Cooling capacity: [ ] tons capacity as required to neet design
tenmperatures as specified.

b. Heating capacity: [ ] Kw as required to neet design tenperatures

SECTION 26 13 14 Page 39



as specified.

c. Thernostat, Auto Change Over, Digital, F or C Display:
(1) Smart recovery (heating node).
(2) Droopless control, 4 cycles/hr.
(3) Backlit display.
(4) Settings never |ost during power failure.
(5) 5-minute conpressor protection
(6) Separate set points for heating and cooling.
(7) Battery-less operation
(8) Electro-Mechanical relay design

d. Low Pressure Switch

e. Hi gh Pressure Switch

f. Low Ambient Control.

g. Conmpressor anti-cycle relay.

h. Al arm Rel ay.

i. Baronetric Damper.

j. Supply and Return Gills.

k. Pleated Filter 51 nm 2 inches MERV 8.

. R410A Refrigerant.

.12 ELECTRI CAL
.12.1 Cener al

Provi de conductors, conduits, fittings, panel boards, circuit breakers,
receptacles, G-l receptacles, toggle switches,[ dry-type transforners,]]|
automatic transfer switches,] surge protective devices, |lighting
contactors, grounding and rel ated swi tchgear house accessories in
accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM Al

el ectrical equi pnment and devices nust be UL listed. Al wring nust be
installed in nmetallic conduit. Utilize EMI for interior |ocations and
rigid gal vani zed steel for exterior l|ocations and areas subject to

physi cal damage. Access and worki ng space nust be mai ntai ned about al
el ectrical equiprment to permt ready and safe operation and mai nt enance of
such equi pnment in accordance with NFPA 70, Article 110.

.12.2 Interior Lighting

Provi de surface mounted interior LED lighting fixtures in accordance with
Section 26 51 00 INTERIOR LIGHTING  The interior lighting system nust
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provide a minimum|light |level of 300 lux with a 3:1 average to m ni mum
ratio. Provide toggle switch type control at each entry door to the
swi t chgear house.

2.12.3 Exit Signs
Provide LED | anp exit sign that operates in nornal, AC input with
enmergency battery power backup in accordance with Section 26 51 00
| NTERI OR LI GHTI NG

2.12. 4 Emer gency Li ghting
Provi de battery backup type energency lighting units at each entry door.
The enmergency lighting units nust be in accordance with Section 26 51 00
| NTERI OR LI GHTI NG

2.12.5 Wring
Provide normal |ighting and exit-energency conbo units lighting on the
sanme branch circuit. Wre exit-enmergency conbo units ahead of the |oca
switch within the same area

2.12.6 Exterior Lighting
Provide wall pack LED luminaires that are suitable for outdoor
applications in accordance with Section 26 56 00 EXTERI OR LI GHTI NG  Munt
wal | pack LED lum naires exterior of the sw tchgear house and above
personnel exit doors. Wall packs nmust utilize LED sources. Wall packs
must be constructed of rugged, weather resistant, die cast al um num
housing with an integral photocell. Control for exterior |ighting nust be
in accordance with ASHRAE 90.1 - |P.

2.12. 7 Met al - Cl ad Swi t chgear
Provide in accordance with Section 26 13 13 METAL- CLAD SW TCHGEAR.

2.12.8 Groundi ng
Provi de groundi ng systemin accordance with Section 26 20 00 | NTERI OR
DI STRI BUTI ON SYSTEM  Provide listed grounding pads wel ded to the

swi t chgear house skid base for bonding of the steel structure in two
pl aces.

[2.12.9 Li ghtni ng Protection System

Provide lightning protection systemin accordance with Section 26 41 00
LI GHTNI NG PROTECTI ON SYSTEM

] PART 3 EXECUTI ON

3.1 EXECUTI ON

3.1.1 Exam nati on
Before the installation begins, conduct an inspection with the erector
present. The inspection nmust ensure that the following itens are in

conpliance with the sw tchgear house manufacturer's approved shop draw ngs.

a. Concrete foundation dinensions and | ayout.
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b. Anchor bolt size, type and pl acenent.
c. Survey information showi ng the foundation el evations.

d. Location of bearing plates and other enbednent's to receive structura
fram ng.

Exam ne roughing-in for electrical feeders serving the contained
swi tchgear and equi prent within the switchgear house to ensure proper
pl acenent .

Submit to the Contracting Officer a witten report, endorsed by Erector
listing conditions detrimental to performance of the Wrk

Proceed with erection only after unsatisfactory conditions have been
corrected.

.2 | NSTALLATI ON

El ectrical installations nust conformto | EEE C2, NFPA 70, and to the
requi renents specified herein

.3 GROUNDI NG

NFPA 70 and | EEE C2, except that grounds and groundi ng systens nust have a
resi stance to solid earth ground not exceeding 5 ohmns.

. 3.1 Groundi ng El ectrodes

Provi de driven ground rods as specified in Section 33 71 02 UNDERGROUND
ELECTRI CAL DI STRI BUTI ON

.3.2 Connecti ons

Connections nust be installed as specified in Section 33 71 02 UNDERGROUND
ELECTRI CAL DI STRI BUTI ON. | naccessi bl e connecti ons or connections bel ow
finished grade nust be exothermc weld type.

.3.3 Groundi ng and Bondi ng Equi prrent

Groundi ng and bondi ng of equi pnent nust be in accordance with Section
26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM The switchgear house stee
structure nust be bonded to the groundi ng system

.4 | NSTALLATI ON OF EQUI PMENT AND ASSEMBLI ES

Install and connect the sw tchgear house furnished under this section as
i ndi cated on project draw ngs, the approved shop draw ngs, and as
speci fied herein

.5 FOUNDATI ON FOR EQUI PMENT AND ASSEMBLI ES

Mount the sw tchgear house on concrete slab as required to satisfy the
requi red | oading. The nounting design nust be perforned by a registered
structural engineer and included in the Structural Design Report which is
seal ed by the structural engineer of record. Provide conduit turn-ups and
cabl e entrance space required by the equi pnment to be mounted. Seal voids
around conduit openings in slab with water and oil-resistant caul ki ng or
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3.

3.

seal ant .

6 FI ELD QUALI TY CONTROL

6.1 Per f ormance of Acceptance Checks and Tests

Performin accordance with the nanufacturer's reconmmendations and include

the follow ng visual and nmechani cal inspections and electrical tests,
performed in accordance with NETA ATS.

3.6.2 Groundi ng System

3.

a. Visual and Mechani cal | nspection

(1) Inspect ground system for conpliance with contract plans and
speci fications.

b. Electrical Tests

(1) Perform ground-i npedance nmeasurenents utilizing the
fall-of -potential method. On systens consisting of interconnected
ground rods, performtests after interconnections are conplete.
On systens consisting of a single ground rod performtests before
any wire is connected. Take neasurenents in normally dry weat her,
not |less than 48 hours after rainfall. Use a portable ground
testing nmegger in accordance with manufacturer's instructions to
test each ground or group of grounds. The instrument mnust be
equi pped with a nmeter reading directly in ohms or fractions
thereof to indicate the ground value of the ground rod or
groundi ng systens under test.

(2) Submt the neasured ground resistance of each ground rod and
groundi ng system indicating the location of the rod and groundi ng
system Include the test method and test setup (i.e., pin
| ocation) used to determ ne ground resistance and soil conditions
at the time the neasurenents were made

6.3 Fol | ow-Up Verification

Upon conpl eti on of acceptance checks, settings, and tests, the Contractor
must show by denopnstration in service that circuits and devices are in
good operating condition and properly perform ng the intended function
Circuit breakers nust be tripped by operation of each protective device.
Test must require each itemto performits function not less than three
times. As an exception to requirements stated el sewhere in the contract,
notify the Contracting Oficer 10 worki ng days in advance of the dates and
times for checks, settings, and tests.

T WARRANTY

7.1 Manuf acturer's Warranty

Submit all manufacturers' signed warranties to Contracting O ficer prior
to final comm ssioning and acceptance.

. 7.2 Contractor's Warranty for Installation

Submit warranty for installation to the Contracting Oficer prior to fina
conmi ssi oni ng and accept ance.
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End of Section --
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