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FI RE- SUPPRESSI ON SPRI NKLER SYSTENMS
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NOTE: This guide specification covers the
requirenents for wet and dry fire protection
sprinkl er systens, hydrants, standpipe equiprent,
and firehose stations.

Drawi ngs shoul d include the foll ow ng:
Dat a on subsurface soil conditions

Location and invert elevations of existing
obstructions on the ground surface and existing
underground structures and utilities that are to be
avoi ded during construction or are required to be
pl ugged and abandoned or denolished and renopved

Invert elevations of all work to be connected to
size, type, and extent of selected conduit

Typi cal cross-section for each nonspecified trench,
beddi ng, and backfill condition, indicating conduit,
beddi ng, and backfill materia

Location of soil storage areas and spoil areas on
gover nment property where di sposal of excess and
waste material is permtted

Typical riser details

Areas to be sprinkled, hazard by class, tenperature
setting of heads, ceiling type, height, and any

ot her special design criteria

Exi sting al arm system connecti ons

Proper utilization and coordination of synbols,

| egends, or codes for various materials and cl assed
conditions as provided in the specifications
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Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

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

Conment s, suggestions and reconmended changes for
this gui de specification are wel 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

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: |If Section 23 30 00 HVAC AIR DI STRIBUTION i s
not included in the project specification

appl i cabl e requirenments therefromshould be inserted
and the follow ng paragraph del et ed.

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

Section 23 30 00 HVAC Al R DI STRI BUTI ON applies to work specified in this
section.

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

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.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

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.
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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

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASVE Al112.18.1/CSA B125.1

ASME B16. 1

ASME B16. 3

ASME B16. 4

ASME B16. 9

ASME B16. 34

ASME B16. 39

ASME B31.1

(2018) Pl unbing Supply Fittings

(2020) Gray Iron Pipe Flanges and Fl anged
Fittings O asses 25, 125, and 250

(2021) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

(2021) Gray Iron Threaded Fittings;
Cl asses 125 and 250

(2018) Factory- Made Wought Buttwel ding
Fittings

(2021) Valves - Flanged, Threaded and
Wl di ng End

(2020) Standard for Malleable Iron
Threaded Pi pe Unions; Casses 150, 250,
and 300

(2022) Power Piping

AMERI CAN WATER WORKS ASSCCI ATl ON ( AWMA)

AWM C104/ A21. 4

AWM C110/ A21. 10

AWM C111/A21. 11

AWM C151/ A21. 51

(2022) Cemnent-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

(2021) Ductile-Iron and Gay-lron Fittings

(2017) Rubber-Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

(2017) Ductile-lron Pipe, Centrifugally
Cast

ASTM | NTERNATI ONAL (ASTM

ASTM A53/ A53M

ASTM A126

ASTM A135/ A135M

ASTM A183

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

(2004; R 2019) Standard Specification for
Gray lron Castings for Val ves, Flanges,
and Pipe Fittings

(2021) Standard Specification for
El ectri c- Resi stance- VWl ded Steel Pipe

(2014; R 2020) Standard Specification for
Carbon Steel Track Bolts and Nuts
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ASTM A197/ A197M

ASTM A234/ A234M

ASTM A307

ASTM A563

ASTM A563M

ASTM A568/ A568M

ASTM A1008/ A1008M

ASTM B370

ASTM B749

ASTM C592

ASTM C920

ASTM D2000

FM GLOBAL (FM

FM APP GUI DE

(2000; R 2019) Standard Specification for
Cupol a Mal | eabl e Iron

(2023a) Standard Specification for Piping
Fittings of Wought Carbon Steel and All oy
Steel for Moderate and Hi gh Tenperature
Servi ce

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

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

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

(2019a) Standard Specification for Steel,
Sheet, Carbon, Structural, and

Hi gh-Strength, Low All oy, Hot-Rolled and
Col d- Rol | ed, General Requirenents for

(2021a) Standard Specification for Steel,
Sheet, Col d-Rolled, Carbon, Structural,
Hi gh-Strength Low Al |l oy, High-Strength
LowAlloy with Inproved Formability,

Sol uti on Hardened, and Bake Hardenabl e

(2022) Standard Specification for Copper
Sheet and Strip for Building Construction

(2020) Standard Specification for Lead and
Lead Alloy Strip, Sheet and Plate Products

(2022a) Standard Specification for M neral
Fi ber Bl anket |nsul ation and Bl anket-Type
Pi pe I nsulation (Metal-Msh Covered)
(I'ndustrial Type)

(2018) Standard Specification for
El astoneric Joint Seal ants

(2018) Standard Cl assification Systemfor
Rubber Products in Autonotive Applications

(updat ed on-1ine) Approval Cuide
http: //ww. appr oval gui de. cont

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (1 SO

| SO 898-1

(2013) Mechanical Properties of Fasteners
Made of Carbon Steel and Alloy Steel —
Part 1: Bolts, Screws and Studs with
Specified Property C asses —Coarse Thread
and Fine Pitch Thread
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MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP- 58 (2018) Pi pe Hangers and Supports -

Mat eri al s, Design and Manufacture,
Sel ection, Application, and Installation

NATI ONAL AERONAUTI CS AND SPACE ADM NI STRATI ON ( NASA)

RCBEA GUI DE (2004) NASA Reliability Centered Buil di ng

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

and Equi pnent Acceptance Cui de
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

13 (2022; ERTA 3 2022) Standard for the
Installati on of Sprinkler Systemns

13E (2020) Reconmended Practice for Fire
Departnent Qperations in Properties
Protected by Sprinkler and Standpi pe
Syst ens

14 (2019; TIA 19-1) Standard for the
Installati on of Standpi pes and Hose Systens

24 (2022) Standard for the Installation of
Private Fire Service Mains and Their
Appur t enances

70 (2023; ERTA 4 2023) National Electrical
Code

291 (2022) Recommended Practice for Fire Fl ow
Testing and Marking of Hydrants

1961 (2013) Standard on Fire Hose
1963 (2019) Standard for Fire Hose Connections

SCCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE AMS- STD- 595A (2017) Col ors used in Governnent

Procur enent

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- C- 18480 (1982; Rev B; Notice 2 2009; Notice 3

2022) Coating Compound, Bituni nous,
Sol vent, Coal - Tar Base

M L- STD- 101 (2014; Rev C) Col or Code for Pipelines and

for Conpressed Gas Cylinders

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

FS FF- S-325 (Basic; Int And 3; Notices 3, 4) Shield,

Expansi on; Nail, Expansion; and Nail,
Drive Screw (Devices, Anchoring, Msonry)
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1.

FS WW P-421 (Rev D; Notice 1) Pipe, Cast, Gray and
Ductile Iron, Pressure (For Water and
O her Liqui ds)
UNDERWRI TERS LABORATORI ES (UL)

UL 6 (2022) UL Standard for Safety Electrical
Rigid Metal Conduit- Steel

UL 19 (2013) Lined Fire Hose and Hose Assenblies

.2  ADM NI STRATI VE REQUI REMENTS

Conduct a survey of the work area. Submit a record of existing conditions
showi ng the results of the survey of work area conditions and features of
exi sting structures and facilities within and adjacent to the jobsite.
Conmencenent of work constitutes acceptance of existing conditions.

3 SUBM TTALS

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: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnittal
items in the text, to reflect only the subnmittals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, 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
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" classification indicates submttals
required as proof of conpliance for sustainability
Quiding Principles Validation or Third Party
Certification and as described in Section 01 33 00
SUBM TTAL PROCEDURES.

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

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

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
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[for Contractor Quality Control approval.][for infornmation only.
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in

accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Submttals
Record of Existing Conditions[; G, [__ 111
SD- 02 Shop Drawi ngs
Supporting Elenents[; G, [ 1]1]
Fi re-Department Connections[; G, [ 111
Fire Alarm Systen[; G, [__ 111
Sprinkler Heads[; C, [__ 111
valves[; G, [___ 111
SD- 03 Product Data
Underground Piping Materials[; G, [ 11]
Aboveground Piping Materials[; ¢, [ 111
Valves[; C[, [___ 1]]
Fi re-Department Connections[; G, [ 111
Ri ser Alarm Equiprent[; C[, [__ 11]

Air Compressor[; G, [ 111

St andpi pe Equi pnent and Fire Hose Cabi net Stations[;

Sprinkler Heads[; C, [__ 111

Materials[; C[, [___ ]]]

Supporting Elenents[; G, [ 1]1]

Equi prent and Perfornance Data[; C[, [__ ]]]
SD- 05 Design Data

Desi gn Analysis and Calculations[; C, [__ 1]]
SD- 06 Test Reports

Pressure Tests[; C, [ 1]]

System Operating Tests[; G, [___ 11]

Air Tests[; ¢, [ 11]

Val ve- Operating Tests[; ¢, [ 111

SECTION 21 13 00.00 40 Page 10
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Drainage Tests[; ¢, [ 111

1.4 PREDI CTI VE TESTI NG AND | NSPECTI ON TECHNOLOGY REQUI REMENTS

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: The Predictive Testing and I nspection (PT&)
tests prescribed in Section 01 86 12.07 40
RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL
SYSTEMS are MANDATORY for all [NASA] | ] assets
and systens identified as Critical, Configured, or

M ssion Essential. |If the systemis non-critical
non- confi gured, and not m ssion essential, use sound
engi neering discretion to assess the value of adding
these additional test and acceptance requirenents.
See Section 01 86 12.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR MECHANI CAL SYSTEMS for additiona

i nformati on regarding cost feasibility of PT&

R R R I R R I R R R I R R I R R I R I R R I R R R R I R R I R O O

This section contains systens and/ or equi pment conponents regul ated by
NASA's Reliability Centered Buil ding and Equi pment Acceptance Program
This programrequires the use of Predictive Testing and | nspection (PT&l)
technol ogi es in conformance with RCBEA GUI DE to ensure buil di ng equi pnent
and systens installed by the Contractor have been installed properly and
contain no identifiable defects that shorten the design life of a system
and/ or its conponents. Satisfactory conpletion of all acceptance
requirenents is required to obtain Governnent approval and acceptance of
t he work.

Perform PT& tests and provide submttals as specified in Section
01 86 12.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTEMS

PART 2 PRODUCTS
Provi de design anal ysis and cal cul ations in accordance with NFPA 13.

Submit connection diagrams indicating the relations and connections of the
following itens. |Indicate on draw ngs, the general physical |ayout of al
controls, and internal tubing and wiring details.

2.1 SYSTEM DESCRI PTI ON

Ensure fire-protection systemmaterials and equi pnent provi ded under this
section conformto the requirenents of Underwiters Laboratories (UL) or
the Factory Miutual (FM APP GUI DE).

Products with UL | abel or seal or listing in UL 6, and products with FM

| abel or listed in the FM APP GU DE are acceptable fire-protecti on system
materials and equi pnent. Furnish materials and equi pment conpatible with
exi sting system

Submit equi prent and perfornmance data for fire protection sprinkler

systenms consisting of information on use life, systemfunctional flows,
safety features, and nmechanical autonated details.
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2.

2.

2 EQUI PMENT
2.1 Under ground Piping Materials
Provide ells, tees, reducing tees, wes, couplings, increasers, crosses,

transitions, and end caps of the sane type and class of nmaterial as the
pi pe or have equal or superior physical and chenical properties.

.2.1.1 Type Cast lron Water Pipe

Provi de nechani cal joint or push-on cast-iron waterpipe, centrifugally
cast, UL listed and | abeled, conformng to FS WV P-421 and, as applicable
to AWM C151/ A21.51, AWM C110/ A21.10, AWM Cl111/A21.11. Use O ass 150
pi pi ng. Ensure bell-and-spigot fittings conformto AWM C110/ A21. 10.

For FS WM P-421 wall-thickness criteria only, depth of cover is 1500
mllineter 5 feet unless drawi ngs indicate less, in which case, draw ng
requirenents apply. Field-laying conditions are B (flat-bottomtrench
wi t hout bl ocks, tanped backfill).

Fl anged cast-iron pipe fittings are O ass 125 conform ng to ASME B16. 1.

Coat pipe and fittings on the [inside] and [outside] with a bitum nous
seal er in accordance with AWM C104/ A21. 4.

Coat pipe and fittings on the inside with a nortar lining in accordance
with AWM C1l04/ A21. 4.

Restrai ning joints agai nst endwi se separation due to internal pressure may
be acconplished by a NFPA-recomended netal harness consisting of clanping
devi ces and bolting or by hardened-netal retainers nolded into a push-on
gasket and engaged by a groove in the spigot end.

VWere electrical continuity is indicated, supply the pipe with
factory-brazed heavy cross section copper connectors to be joined with
copper fasteners upon joint assenmbly. Connectors, as a mninum are equa
to No. 1/0.

.2.1.2 Type Ductile lron Water Pipe

Provi de nechani cal -j oi nt or push-on type ductile-iron water pipe,
centrifugally cast, UL listed and | abeled, conform ng to applicable

provi sions of AWM C111/A21.11, and AWM C151/A21.51. Wall-thickness
criteria is 1380 kil opascal 200-pounds per square inch (psi) working
pressure plus 690 kil opascal 100-psi surge all owance, AASHTO H- 20 | oadi ng
with specified trench conditions. Ensure the gasket elastomer is

chl or opr ene

Coat pipe on the [inside] and [outside] with a bituni nous sealer in
accordance with AWM C104/ A21. 4.

Coat pipe and fittings on the inside with a nortar lining in accordance
with AWM CL104/ A21. 4.

Restrai ning joints agai nst endwi se separation due to internal pressure may
be acconplished by using a netal harness consisting of clanping devices
and bolting or by hardened-netal retainers nolded into a pushon gasket and
engaged by a groove in the spigot end.
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Where electrical continuity is indicated, supply the pipe with
factory-brazed heavy cross section copper connectors to be joined with
copper fasteners upon joint assenmbly. Connectors, at a mnimm are equa
to No. 1/0.

. 2.2 Aboveground Piping Materials
.2.2.1 Type BCS - Bl ack Carbon Stee

Pi pe DN6 t hrough DN4O 1/8 through 1-1/2 inches: Schedule 40 furnace butt
wel d bl ack-carbon steel conformng to ASTM A53/ A53l, or ASTM A135/ A135N
Type F furnace butt wel ded; Schedule 10 conforming to ASTM A135/ A135N

G ade B.

Pi pe DN50O t hrough DN2062 t hrough 8 inches, where indicated: Schedule 40
seanm ess or electric-resistance wel ded bl ack carbon steel, conforming to
ASTM A53/ A53N or ASTM A135/ A135lN, Type E (electric-resistance wel ded),
Grade B, or Type S (seanless), Gade B; Schedule 10 conforming to

ASTM A135/ A135V, G ade B.

Pi pe DN250 10 i nches and over: Schedul e 30 bl ack carbon steel conformng
to ASTM A53/ A53l, Type E (electric-resistance wel ded) or Type S (seanl ess).

Uni ons DN50 2 inches and under): 2068 kil opascal 300-pound per square
i nch gage (psig) working steam pressure (wsp) fenal e, screwed, black
nmal | eabl e iron, with ground joint and brass-to-iron seat conformng to
ASME B16. 39.

St andard pi pe couplings: Extra-heavy screwed bl ack steel

Grooved pipe couplings (all sizes): 1207 kil opascal 175-psig mnimum

wor ki ng pressure with a housing fabricated in two or nore parts of black
mal | eabl e-iron castings. Provide coupling gasket nolded of synthetic
rubber, conforming to requirements of ASTM D2000. Provide coupling bolts
that are oval -neck, track-head type with heavy hexagonal nuts, conform ng
to ASTM A183.

Fittings DN100O 4 inches and under: 1207 kil opascal 175-psig worKking
pressure, cast iron, screwed, conform ng to ASTM A126, C ass A, and
ASME B16. 4.

Fittings DN150 6 inches and larger: 1207 kil opascal 175-psig working
pressure, cast iron, conformng to ASTM A126, O ass A, screwed, conform ng
to ASME B16.4, or flanged, conform ng to ASVE B16. 1.

Fittings DN200 8 i nches and under): Provide rolled-groove or nechanica
| ocki ng (push-on) couplings. Provide rolled only grooves for

rol | ed-groove type; cut grooving is not allowed. Ensure rolled grooves
are dinmensionally conpatible with the couplings.

Grooved fittings (all sizes): 1207 kilopascal ensure 175-psig working
pressure fittings used with grooved couplings are fabricated of black

mal | eabl e-iron castings. |If a manufacturer's standard-size malleable-iron
fitting pattern is not available, use fabricated fittings. Fabricate
fittings from Grade B seanl ess-steel pipe and | ong-radi us seanl ess wel di ng
fittings, with wall thickness to match pipe, conforning to ASTM A234/ A234N
and ASME B16. 9.
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2.2.2.2 Type GCS - @al vani zed Carbon Stee

Pi pe DN15 t hrough DN250 1/2 through 10 i nches and where indicated):
Schedul e 40 seanl ess or electric resistant wel ded gal vani zed stee
conform ng to ASTM A53/ A53l, Type E (electric-resistance wel ded) or Type S
(seam ess). Type F (furnace butt wel ded continuous wel ded) is acceptable
for sizes |less than DN5O 2 inches.

Fittings (all sizes): 1034 kil opascal 150-psig working pressure banded,
gal vani zed, nualleable, screwed, conform ng to ASTM A197/ A197N and
ASME B16. 3.

Fittings DN65 2-1/2 inches and over): 862 kil opascal 125-psig working
pressure cast-iron flanges and flanged fittings conform ng to ASTM A126,
Class A and to ASME BI16. 1.

Grooved pipe couplings (all sizes): 1207 kil opascal 175-psig ni nimum
wor ki ng pressure with a housing fabricated in two or nore parts of

gal vani zed mal | eabl e-iron castings. Provide coupling gasket nol ded of
synthetic rubber, conformng to requirenents of ASTM D2000. Ensure
coupling bolts are oval -neck, track-head type with heavy hexagonal nuts,
conformng to ASTM A183.

Grooved fittings (all sizes): 1207 kilopascal ensure 175-psi g worKking
pressure fittings used with grooved couplings are fabricated of gal vanized
nmal | eabl e-iron castings. |If a nanufacturer's standard-size nalleable-iron
fitting pattern is not available, use fabricated fittings. Fabricate
fittings from Grade B seanl ess steel pipe and | ong-radius seam ess wel di ng
fittings, with wall thickness to match pipe, conformng to ASTM A234/ A234N
and ASME B16. 9.

Uni ons DN50 2 inches and under): 2070 kil opascal 300-psig working
pressure femal e, screwed, gal vanized malleable iron, with brass-to-seat
and ground joint.

2.2.3 Supporting El enents

Provi de piping system conponents and m scel | aneous supporting el enents,

i ncluding, but not limted to, building-structure attachments;

suppl enentary steel; hanger rods, stanchions, and fixtures; vertical -pipe
attachments; horizontal -pi pe attachnments; restraining anchors; and

gui des. Ensure supporting elenents are suitable for stresses inposed by
systenms pressures and tenperatures, natural, and other external forces.

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: Refer to Section 23 05 48.00 40 VI BRATI ON AND
SElI SM C CONTROLS FOR HVAC Pl PI NG AND EQUI PMENT i f
desi gn nay induce vibration considerations.

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

Provi de FM approved or UL listed supporting elenments conformng to
ASME B31.1, MsSS SP-58, and ASME B16. 34.

2.2.3.1 Bui | di ng-Structure Attachnents

For cast-in floor-nounted equi pnent-anchor devices, ensure adjustable
positions are avail abl e.

Do not use powder-actuated anchoring devices to support mechani cal - systens
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conponent s.
a. Anchor Devices, Concrete and Masonry
(1) Ensure anchor devices conformto FS FF-S-325:
(2) Goup I: Shield, expansion (lead, bolt, and stud anchors)

(3) Goup Il: Shield, expansion (bolt anchors), Type 2, dass 2,
Style 1 or 2

(4) Goup Ill: Shield, expansion (self drilling tubular expansion
shel | bolt anchors

b. Beam d anps

(1) Provide center-loading beam cl anps, Types 21, 28, 29, and 30, UL
|isted, catal oged, and | oad-rated conmercially manufactured
products.

(2) Use Type 20 beam cl anps for pipe DN50 2 inches and under
(3) Use two Type 25 beam cl anps per point of pipe support.

c. GCdanps

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: C-cl anps, as a neans of attaching hangers to
structural steel, should be avoided. Where used,
consi der vibration forces and single or accunul ated
| oad and resultant noment on structural steel

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

(1) Ensure C-clanmps are [not used.] [used to support piping sizes DN4O
1-1/2 inches and snaller.] Use FM approved and UL listed
C-clanps, with hardened cup-tip setscrew, |ocknut, and retaining
strap. Retaining-strap section cannot be |less than 6 by 25
mllineter 1/8 by 1 inch. Beamflange thickness to which clanps
are attached cannot exceed 15 millineter 0.60 inch.

d. Concrete Inserts

(1) Construct concrete inserts in accordance with the requirenents of
MBS SP-58 for Type 18 and ASME B16.34. Wen applied to piping in
sizes DN5O 2-inch iron pipe size (ips) and | arger, and where
ot herwi se required by inposed | oads, insert and wire a 300
mllinmeter length of 15 millinmeter 1-foot |ength of 1/2-inch
reinforcing rod through wi ng slots.

2.2.3.2 Hori zontal - Pi pe Attachnents
a. Single Pipes
(1) Support piping in sizes up to and including DN5O 2-inch ips by
using Type 1, 5, 6, 7, 9, 10, 11, or 12 solid, split-ring, or band
type attachnents.
(2) Support piping in sizes DN65 2-1/2 inches and | arger by using
Type 1, 2, 3, or 4 attachments or with Type 41 or Type 49 pipe
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rolls.
b. Parallel Fire-Protection Pipes

(1) Use trapeze hangers fabricated from approved structural stee
shapes, with U-bolts, when so specified. Ensure structural-stee
shapes conformto supplenentary steel requirenents or the support
is conmercially avail able, approved proprietary-design rolled
st eel .

2.2.3.3 Vertical -Pi pe Attachnents
Provi de Type B single vertical -pi pe attachments.
2.2.3.4 Hanger Rods and Fi xtures

Use only circular solid cross section rod hangers to connect building
structure attachnents to pipe-support devices. Use pipe, straps, or bars
of equival ent strength for hangers.

Provi de turnbuckl es, swing eyes, and clevises as required by support
systemto acconmpdat e tenperature changes, pipe accessibility, and
adjustment for load and pitch

2.2.3.5 Suppl emrentary Stee

VWere it is necessary to frame structural nenbers between existing menbers
or where structural nenbers are used in lieu of cormmercially rated
supports, design such supplementary steel and fabricate in accordance wth
Al SC/ Al SI 121

2.2. 4 Fi re- Depart nent Connecti ons

Ensure hose connections have National Firehose standard-thread form and
rocker lugs in accordance with NFPA 1963. Ensure hose-connection sizes
and threads are conpatible with the equi pnent used by the fire departnent
serving the facility.

2.2.4.1 vl | Si anese

Provi de cast brass or bronze flush-nmounted escutcheon-plate units, with two
DN65 2-1/2-inch, fire-departnent, swivel, fenale inlets; double-clapper

val ves; rocker-lug caps and chains; and cast-in function-identifying
lettering. Provide a unit with a chrone-plated or polished surface

finish. Ensure chrome plate is in accordance wth

ASME Al112.18. 1/ CSA B125. 1.

2.2.4.2 Si dewal k Si anese

Provi de cast brass or bronze unit, with two DN65 2-1/2-inch
fire-departnent, swivel, female inlets; double-clapper valves; rocker-1lug
caps and chains; and cast-in function-identifying lettering. Provide a
unit with a chrome-plated or polished surface finish. Ensure chronme plate
is in accordance with ASVE A112.18. 1/ CSA B125. 1.

Mount unit on a Schedul e 40 ASTM A53/ A53NV gal vani zed car bon-steel pipe
with red-enanel ed finish on prinme-coated surface. Protect all surfaces
enbedded in concrete or below grade with a 0.508 nmillineter 20-m | thick
bi t um nous coati ng.
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2.2.4.3 Wal | Hydr ant

Provi de a cast brass or bronze flush-nmunted escutcheon-plate unit with
two DN65 2-1/2-inch, fire-departnent, male outlets; rocker lug caps and
chains; and cast-in function-identifying lettering. Provide a unit with a
chrone-plated or polished surface finish. Ensure chrone plate is in
accordance with ASVE A112.18.1/ CSA B125.1

2.2.4.4 Roof Manifold

Provide a cast brass or bronze, horizontal unit, with two DN65, 1200
ki | opascal 2-1/2-inch, 175-pound rated hose valves fitted with rocker-Iug
caps and chains. Finish is rough body with polished trim

2.2.4.5 Fire Hydrants

Provi de dry-barrel type hydrants, with [ow profile and nodern appearance.
Desi gn hydrants to remain closed if hydrant barrel is sheared or danaged
Sel ect hydrants that have two DN65 2-1/2-inch, hose outlets and one DN115
4-1/2-inch hose outlet conplete w th non-binding caps and cap chains.
Ensure hydrant direction of opening is counterclockw se. Ensure surface
is filled, primed, and finished with a nultiple-coat high-gloss

weat her-resi stant enanel. All surfaces bel ow grade receive a coating of
bi tunen not less than 0.508 millimeter 20 nmils thick. Exercise care not
to plug barrel drainage provisions. Ensure hydrant color is standard for
the project site.

2.2.5 Ri ser Al arm Equi prent

Ensure riser alarmequipnment is UL |isted or FM approved for
fire-protection use

2.2.5.1 Wt - Pi pe Al arm Check Val ve

Provi de wet - pi pe al arm check val ve, conplete with standard accessories and
trimnecessary to give an alarm and includes pressure gages, retard
chanmber, testing provisions, and all necessary interconponent piping,
fittings, and valves. Ensure pilot valve and cl apper have individua

el ast orer seats.

2.2.5.2 St andard Check Val ve

Provi de FM approved or UL-Ilisted standard sw ng-check valves with
el astomer-di sc seat. Provide pressure gages on both sides of the
clapper. Water-flow alarmis a vane type.

2.2.5.3 Dry-Pi pe Al arm Check Val ve

Provi de a dry-pipe alarm check val ve, conplete with standard accessories
and trimnecessary to give an alarm Ensure the val ve includes pressure
gages, accelerator, primng provisions, testing provisions, and al
necessary interconponent conpressed-air and water piping, fittings, and
val ves.

Ensure the systemincludes a trouble alarmindicating a loss of air
pressure.
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2.

]

2.

2

2.5.4 Wat er - Fl ow Al ar m Devi ce

Ensure water-flow alarm devices are UL listed for the particul ar type of
system

a. Water Mdtor CGong Local Al arm

(1) Assenbly includes a gong with an al um num or chrone-pl ated brass
hood wi t h nonstai ni ng weat her-resi stant nounting. Water notor
shaft has tetrafl uoroethyl ene bearings and an inlet strainer
Ensure the waste water drains as indicated.

(2) Ensure weat her-exposed units are weat herproof and provided with a
weat her hood. Construct assenbly of nonstaining materials.

b. Pressure Switch Renpte Al arm

(1) Wre the pressure switch to nake or break a circuit depending on
rise or fall of water pressure.

c. Vane-Type Flow Al arm

(1) Ensure the vane-type flow al arm nakes or breaks an alarmcircuit
upon deflection by a volunme of flow ng water that equals or
exceeds the capacity of a single sprinkler. Ensure alarmhas an
i nstant-recycle pneumatic-retard tinme del ay.

d. Electric Mtor CGong

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

NOTE: Rewite followi ng for dc systens.

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

(1) Provide an electric motor gong with a 150 millinmeter 6-inch
di anmeter bell, synchronous-notor type.

2.6 Dry- Pi pe Mai nt enance Air

.2.6.1 | ndependent Source

Mai ntai n the dry-pipe systemair pressure by an independent air conpressor
nounted on the riser. Ensure conpressor is: spring and el astoner

vi bration-isolated fromthe riser, of oil-free construction, conplete with
adj ustabl e set point lowdifferential pressure switch, check valve, and
necessary unl oader and interconmponent piping and wiring. Provide spare
inlet-air filter media.

.2.6.2 Cont i nuous Sour ce

Mai ntain the dry-pipe systemair pressure by an adjustable set point

| owdi fferential -di aphragm pressure-reduci ng val ve connected to 690

kil opascal 100 psig facility conpressed-air systemto maintain air side of
dry-pi pe valve. Construct unit entirely of nonferrous-nmetal with a

repl aceable cartridge inlet-air filter. Provide a conplete

ai r-mai ntenance device with interconponent piping, fittings, and val ves.
Provide spare inlet-air filter nedia.
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2.2.6.3 Retard Oifice

Provide an air-supply line near each dry-pipe valve with an orifice union
with a 3 mllinmeter 1/8-inch orifice corrosion-resistant steel plate,
externally identified, and a DN15 1/2-inch three-val ve bypass around the
orifice union.

2.2.7 St andpi pe Equi pnent and Fire Hose Cabi net Stations
2.2.7.1 Fire Hose Cabinet Stations

Furnish fire hose cabinet stations with cabinet, firehose rack, DN4O
1-1/2-inch hose, valve, and spanner w ench.

2.2.7.2 Fi rehose Racks and Hoses

Provi de rack-and-hose assenblies, nipple nounted, sw nging, sem automatic,
and red enaneled. Fit racks with spring-friction retainer clip

Ensure hoses are DN4O 1-1/2-inch dianeter, 20 neter 75-feet |ong,
cotton-pol yester jacketed, rubber lined, ml|dew proof, conformng to
NFPA 1961, and UL approved for rack service. Use rocker-lug type
couplings. Provide a spanner, mounted in clips, at each rack

Provi de polished brass rack val ves, 1200 kil opascal 175-psi rated, DN65
2-1/2-inch angle valve with 65 mllineter 2-1/2-inch female to 40
mllimeterl-1/2-inch nmale reducer, and fitted with automatic drain-vent
devi ce.

Provi de hose nozzles that are DN4O 1-1/2-inch chem cal hose thread,
pol i shed brass, adjustable fog, off-and-on solid-streamtype.

2.2.7.3 St andpi pe- Mount ed Hose Racks and Hoses

Sel ect hose racks suitable for specified hose | ength. Provide red
enanel ed racks and accessories, designed for standpi pe nounting at an
el evation high enough to avoid danage. Provide suitable clips or
spring-1oaded retainers to prevent hoses from unw ndi ng and hoses and
nozzles fromsw nging fromtheir nounted position until placed into
servi ce.

Provide rack hoses that are DNAO 1-1/2-inch dianeter, 30 nmeter 100-f oot

| ong, cotton-pol yester jacketed, rubber lined and m | dew proof, conform ng
to [ NFPA 1961] [UL 19]. Use rocker-lug type couplings. Provide a
spanner, nounted in clips, at each rack

Provi de a polished brass rack val ve, 1200 kil opascal 175-psi rated, DN65
2-1/2-inch angle valve with 65 mllineter 2-1/2-inch female to 40
mllimeterl-1/2-inch male reducer, and fitted with automatic drain-vent
devi ce.

Provi de a hose nozzle that is DN4O 1-1/2-inch chem cal hose thread,
pol i shed brass, adjustable fog, off-and-on solid-streamtype.

2.2.7.4 Hose Reel s and Hoses
Provi de red enanel ed hose reels, franes, and accessories, suitable for

speci fied hose dianeter and length. Fit reels with a swivel and piping to
al l ow continuous flow through hoses. Provide friction brakes to prevent
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hoses from accidental ly unw ndi ng.

Provi de hoses with an 40 millinmeter 1-1/2-inch inside dianeter, 45
mllinmeter 1-3/4-inch outside dianeter, 3-braid, single-jacket, 2070

ki | opascal 300- psi working pressure, 30 neter 100 feet |ong, hard rubber or
heavy duty synthetic cover, non-collapsible, and fitted with couplings.
Hoses are red covered, flexible, nonkinking, and wei gh not over 35

kil ogram per 30 neter 75 pounds per 100 feet.

Provi de hol e type couplings, one fermal e swivel and one male, both with
chemi cal hose thread (Md4 - 3.175 male) (1-3/4-inch outside dianmeter - 8
NH mal e threads per inch).

Ensure the reel control valve is 1200 kil opascal 175-psi rated
quarter-turn, ball- or butterfly-valve, for quick-opening operation

Provi de a hose nozzle that is DNAO 1-1/2-inch chem cal hose thread,
pol i shed brass, adjustable fog, off-and-on solid-streamtype.

2.2.7.5 St andpi pe Val ve

Provide a DN65 2-1/2-inch angle hose valve, 1200 kil opascal 175-psi rated,
with 65 millineter 2-1/2-inch female to 40 mllinmeter 1-1/2-inch male
reducer, 40 mllinmeter 1-1/2-inch cap and chain, and chrone-plated
pol i shed brass.

In nultistory buildings with fire punps, include a valve orifice plate to
restrict discharge pressure to 450 kil opascal 65 psig.

2.2.7.6 Fi re- Hose Cabi net

Provi de a recessed heavy-gage steel cabinet body with prined surfaces and
baked white enanel interior

[ Cabinet door and trim 450 kil opascalis 1-1/4-inch 32 mllinmeter
projecting type, of commercial quality cold-rolled steel, conforming to
ASTM A1008/ A1008l, stretcher-leveled to standards of flatness in
accordance with ASTM A568/ A568l, and furniture-quality construction with
conti nuous hinge and prinme coat.

][ Ensure cabi net door and trimis 32 nmillineter 1-1/4-inch projecting type,
of AI'SI Type 302 corrosion-resistant steel, with No. 4 finish on al
surfaces, including faces and edges exposed to view. Renobve weld burns
and snooth radii devel oped. Control warping of edges, especially those
which mate to wall, to prevent gaps. Provide continuous
corrosion-resi stant steel hinges, and door pulls that are 115 nmillineter
4-1/2-inch satin finish, chrome-plated brass or corrosion-resistant steel
encl osed, file-cabinet type.

] Fit the door with full size 6 mllineter 1/4-inch thick safety or tenpered
gl ass and dual friction |atches.

Si ze cabinet to acconmpdate the valve, rack, hose, and either one 9.5 liter
2-1/2-gallon air-pressurized water fire extingui sher or one 7 kil ogranm

15- pound car bon-di oxi de extingui sher. Extinguisher will be furnished by

t he Governnent.
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2.

2.

2.8 Spri nkl er Heads
2.8.1 Head Types

Use standard 13 millineter 1/2-inch orifice sprinkler heads. Heads are
automatic on-of f type. Install on-off type heads only in wet-pipe systens.

Ensure heads in finished areas bel ow suspended ceilings are flush
chrone-plated brass. Provide escutcheon plate of baked enanel finished to
mat ch ceiling.

Furni sh flush or pendant heads in finished areas bel ow suspended ceiling.
Ensure heads and escut cheon pl ates are chrone-pl ated brass.

Ensure heads in unfinished areas bel ow suspended ceilings are pendant
type. Heads in all other locations are [upright] [pendant] [sidewall] type.

Ensure corrosion-resi stant heads are | ead-coat ed.

.2.8.2 Tenperature Rating

Fusible Iinks are for ordinary hazard, except where otherw se indicated.

.2.8.3 Spar es

Furni sh spares for each type of sprinkler head, conplete with appropriate
st orage cabi net and wrench.

.2.8.4 Head Protection

Protect heads with paper or plastic bags during painting operations.
Renove protection i nmediately upon finishing painting operations.

Provi de head guards wherever mechani cal damage coul d occur. CGuard finish
is red enanel

.2.9 Val ves

.2.9.1 Post I ndicator Valve Assenmbly (PIV)

Assenbly consists of a standard FM approved or UL-listed inside-screw gate
val ve with an above-grade post indicator or a conpletely factory-assenbl ed
FM approved quarter-turn val ve and above-grade post indicator-operator
Direction to open is counterclockw se.

Quarter-turn valve is a wafer-type butterfly valve, rated at 1200

ki | opascal 175 psi, elastomer-lined and sealed. Ensure the liner acts as a
gasket between ASME B16.1, Cass 125 or Cass 250 flanges. Ensure post
has a fail-safe feature to keep valve intact in case of breaking off above
grade. Provide a worntgear operator with permanently oil-1ubricated

wat erti ght gear case conplete with handle.

Apply a coating of bitumen not less than 0.508 millineter 20 mls thick on
surfaces below grade. Fill, prine and finish above grade surfaces with a
nmul tiple coat of high-gloss, weather-resistant, red enanel.

Fit post indicator valves to accommpdate el ectrical supervisory sw tches.

Provi de el ectrical supervisory switches for interconnection to the
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building fire alarmsysten. Ensure switches and connections neet the
requi renents of Section 28 31 13.00 40 FI RE DETECTI ON AND ALARM CONTROL,
GJ, AND LOG C SYSTEMS.

.2.9.2 Fire-Hydrant Service Val ves

Provide fire-hydrant service valves that are standard FM approved or
UL-listed inside-screw gate valve, with val ve box connection fl ange.

.2.9.3 Val ve Boxes

Install valve boxes with not less than 5 mllinmeter 3/16-inch thick
cast-iron construction with [ocking cover that has a cast-in
identification | egend. Select adjustable extension type boxes with screw
or slide-type adjustnent. Fit the base flange to the valve fl ange.

Ensure the full extended length of box is greater than required by depth
of cover by not less than 100 millineter 4 inches. Supply one

val ve-operating wench for each size valve nut. Provide guide rings where
operating rods are longer than 2 neter 6 feet.

.2.9.4  Aboveground Val ves

Ensure gate, globe, and check valves (all sizes) are FM approved or UL
l'isted.

Ensure ball valves, DN50 2 inches and under, are FM approved, rated 2070
ki | opascal 300 psi, with provisions to wire or | ock handle in place where
critical alarmfunction may be isol ated.

Ensure butterfly val ves, DN150, DN200, and DN250 6-, 8-, and 10-inch are
FM approved, rated 1200 kil opascal 175 psi, cast-iron bodied wafer type,
with elastoner liners and seals. Ensure liners act as a gasket between
standard pi pi ng-system flanges. Provide a worm gear operator, with
permanently lubricated gears, and oiltight and waterti ght case, conplete
wi th handl e and automatic position indication

.2.10 Pai nti ng

Furni sh equi pnent of the manufacturer's standard product with the
manuf acturer's standard finish coat.

Furni sh ot her nmechani cal equi pment with a shop-applied prine paint.

.3 MATERI ALS

. 3.1 Bi t um nous Coati ng

Bi tum nous coating is a solvent cutback, heavy-bodied naterial to produce
not less than a 0.305 millineter 12-m | dry-filmthickness in one coat and
is as reconmmended by the conduit manufacturer for conpatibility with
factory coating and rubber joints.

For previously coal -tar-coated and for uncoated ferrous surfaces

under ground, ensure the bitum nous coating is a solvent cutback coal -tar
type, conformng to M L-C-18480.

.3.2 Bol ti ng

Ensure flange and general - purpose bolting is hex-head and conforms to
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| SO 898-1 ASTM A307, Grade B. Ensure heavy hex-nuts conformto ASTM A563V,
ASTM A563. Square-head bolts and nuts are not acceptable.

2.3.3 El ast onmer Caul k

Use two conponent pol ysul fide- or pol yurethane-base el astoner - caul ki ng
material, conformng to ASTM C920.

2.3. 4 Escut cheons
Manuf act ure escut cheons from nonferrous nmetals. Use chrome-pl ated
escut cheons, except when AlISI 300 series corrosion-resistant steel is
provided. Ensure netals and finish conformto ASVE A112.18. 1/ CSA B125. 1.
Provi de one piece escutcheons where nounted on chromne-pl ated pipe or
tubi ng and one-piece or split-pattern type el sewhere. Provide escutcheons
consisting of internal spring tension devices or setscrews to maintain a
fixed position agai nst a surface.

2.3.5 Fl ashi ng

2.3.5.1 Lead

Ensure sheet | ead conforns to ASTM B749, and wei ghs not |ess than 20
kil ogram per square neter 4 pounds per square foot.

2.3.5.2 Copper

Ensure sheet copper conforns to ASTM B370 and wei ghs not |ess than 4.88
kil ogram per square neter 16 ounces per square foot.

2.3.6 Fl ange Gaskets

Ensure gaskets are suitable for the intended use and contain no asbestos.
2.3.7 Pi pe- Thread Conpounds

Use tetrafl uoroethyl ene tape or other suitable conpounds.

PART 3 EXECUTI ON

EE R R I b b b S b I b I S R R R I S S I R R I R I b I R I R S S R O I S
NOTE: Rewite follow ng paragraph if no NFPA 13,

NFPA 13E, NFPA 14, or NFPA 24 work is included in

proj ect .
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

3.1 PREPARATI ON

3.1.1 Pai nti ng
I f manufacturer's standard-finish equi pnent surfaces are damaged during
construction, bring to as-new condition by touchup or repainting to the
sati sfaction of the Contracting Oficer, or replaced with new undanaged
equi pnment at no additional cost to the Government.

Thor oughl y cl ean and pai nt hangers, supports, and other iron work in
conceal ed spaces with one coat of primer paint.
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Apply two coats of enanel paint to all firex piping, valves, and
appurtenances, including hose racks and reels, but excluding hoses, hose
nozzl es and si anese connections. Use paint color No. 11105 (red) in
accordance with M L-STD-101 and SAE ANS- STD- 595A.

.2 | NSTALLATI ON

Ensure installation of systemmaterials and equi pnent is in accordance

wi th the recomrendati ons and provisions of NFPA 13, NFPA 13E, NFPA 14, and
NFPA 24. Performwork in the presence of the Contracting Oficer. Notify
the Contracting O ficer 48 hours in advance of the start of work.

Performall installation work by licensed fire protection sprinkler
contractors, licensed for such work in the state where the work is to be
per f or med.

2.1 Under ground Piping Installation

Ensure installation of piping materials conforms to the witten or
publ i shed instructions of the manufacturer.

For pi pes passing through walls bel ow grade and ground-fl oor slab, insert
t he pi pe through pipe sleeves one size |larger than pipe. Caulk the pipe
sl eeve watertight with | ead and oakum or nechani cal ly expandabl e

chl oroprene inserts with bitunmen seal ed nmetal conponents.

In fill areas, ensure the pipe passing under or through buil ding grade
beanms has a m ni mum cl earance of 100 millinmeter 4 inches in all directions.

For rubber- or el astoner-jointed piping enbedded in concrete walls,
install a joint within 150 mllinmeter 6 inches of the face of the wal
capabl e of absorbi ng novenent without | eakage.

Use extended-joint or flange-bolt pipe when penetrating earth or concrete
grade to a height 150 mllinmeter 6 inches above the grade.

Support underground pipi ng bel ow supported or suspended slabs fromthe
slab with a mninumof two supports per length of pipe. Protect supports
with a coating of bitumnen.

On excavations near and bel ow buil ding footings, use the backfilling
mat eri al consisting of 13.8 Megapascal 2,000-psi cured-strength concrete,
poured or pressure-grouted up to the Ievel of the footing.

After piping has been inspected, and not |ess than 48 hours prior to being
lowered into a trench, coat external surfaces of the piping, valves, valve
operators, and val ve boxes with a conpati bl e bituni nous coating suitable
for protection against bracki sh ground water. Apply coating in accordance
with the manufacturer's instructions to a dry-filmthickness of not |ess
than 0.305 millimeter 12 mls

.2.1.1 Cast lron and Ductile Iron Pipe Construction Tol erances

Ensure nmaxi num devi ati on from design el evation at any point al ong piping
does not exceed 65 millinmeter 2-1/2 inches for all sizes of piping.

Maxi mum devi ation fromline at the end of an 5.5 neter 18-foot |ength of

piping is 65 nmllineter 2-1/2 inches and cumul atively does not exceed 150
mllinmeter 6 inches. Make corrections fromline within preceding
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tolerances at a rate not to exceed 65 mllineter 2-1/2 inches for any one
| engt h of piping.

Ensure maxi mum defl ection for curves for 5.5 nmeter 18-foot |engths of cast
ferrous pipe is in accordance with NFPA 24.

When the alignment requires deflections in excess of the above
[imtations, furnish special bends or a sufficient nunber of shorter

| engt hs of pipe to provide angular deflections within established limts,
as approved.

3.2.1.2 Fire Hydrants

Set hydrant outlet elevations between 600 millineter 24 inches, mnimm to
900 mIlineter, 36 inches, maxi mum above grade. Face the DN115
4-1/2-inch outlet toward the road or area of access.

3.2.1.3 Val ve Boxes

Set val ve and val ve boxes plunmb. Center valve boxes on the valves. Were
feasible, locate valves outside traffic areas. Carefully tanp soil around
each valve box to a distance of 1.2 neter 4 feet on all sides of the box
or to the undisturbed trench face when less than 1.2 neter 4 feet.

[ Install C ass 3000A concrete slabs 600 mllineter square by 100 mllineter
2 feet square by 4 inches thick to protect val ve boxes, unless other
protection is indicated.

13.2.1.4 Thrust Bl ocks

Construct 20 Megapascal 3,000-psi cured-strength thrust blocks to absorb
hydraulic thrust at caps, plugs, and at system change-of-direction
fittings. Place concrete against undi sturbed soil, with an area
sufficient to provide load transmttal

3.2.2 Abovegr ound Pi pi ng- Systens Installation

Run piping parallel with the Iines of the building. Space and instal

pi pi ng and conponents so that a threaded pipe fitting my be renpved

bet ween adj acent pipes and so that there is not less than 13 mllineter
1/2 inch of clear space between the finished surface and other work and
bet ween the finished surface of parallel adjacent piping. Arrange hangers
on different adjacent service lines running parallel to be in line with
each other and parallel to the Iines of the building.

Base the load rating for pipe-hanger supports on all lines filled with
water. Deflection per span cannot not exceed sl ope gradi ent of pipe.
Ensure Schedul e 40 and heavi er ferrous pipe supports are in accordance
with the following mnimmrod size and nmaxi mum al | owabl e hanger spaci ng.
For concentrated | oads such as val ves, reduce the allowabl e span
proportionately.

PI PE Sl ZE (DN) ROD SI ZE HANGER SPACI NG FOR
(M LLI METER) (M LLI METER) STEEL Pl PE
(M LLI METER)
Up to 25 10 2400
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Pl PE SI ZE (DN) ROD SI ZE HANGER SPACI NG FOR
(M LLI METER) (M LLI METER) STEEL PI PE
(M LLI METER)
32 10 3600
40 10 4500
65 to 90 10 4500
125 15 4500
100 15 4500
150 15 4500
Pl PE SI ZE ROD Sl ZE HANGER SPACI NG FOR
(1 NCHES) (1 NCHES) STEEL PI PE
( FEET)
U to 1 3/8 8
1-1/4 3/8 12
1-1/2 3/8 15
2-1/2 to 3-1/2 3/8 15
5 1/2 15
6 1/2 15
8 1/2 15

Support vertical risers at the base where possible and at intervals
specified. @uide piping for lateral stability as necessary. Place clanps
under fittings wherever possible. Support carbon-steel pipe at each floor
at not nore than 4.5 neter 15-foot intervals for pipe DN5O 2 inches and
smal l er, and at not nmore than 6.1 nmeter 20-foot intervals for pipe DN65
2-1/2 inches and | arger.

Securely support pipe with allowance for thrust forces, thermal expansion
and contraction, and not be subject to nechanical, chem cal, vibrational
or other damage, in conformance with ASME B31. 1.

3.2.3 Sound St oppi ng

Provi de effective sound stopping and adequate operating clearance to
prevent structure contact where piping penetrates walls, floors, or
ceilings; into occupied spaces adjacent to equi pment roons; where sinmlar
penetrations occur between occupi ed spaces; and where penetrations occur
from pi pe chases into occupi ed spaces. Cccupied spaces include space
above ceiling where no special acoustic treatnment of ceiling is provided.
Construct penetrations with finishes conpatible with surface being
penetr at ed
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Sound stoppi ng and vapor-barrier sealing of pipe shafts, and |arge fl oor
and wal | openi ngs may be acconplished by packing with properly supported
m neral fiber insulation or by foam ng-in-place with self-extinguishing,
0.9 kil ogram 2-pound density pol yurethane foamto a depth not | ess than

150 millimeter 6 inches. Finish foamwith a rasp. Ensure vapor barrier
is not less than 3 millineter 1/8-inch thickness of vinyl nmastic applied
to visible and accessi ble surfaces. Were fire stopping is a

consi deration, use only mneral fiber, and, in addition, cover openings

with 1.6 mllineter16-gage sheet netal

.2.4 Sl eeves

Provi de sl eeves where piping passes through roofs, masonry or concrete
wal l's, or floors.

Continuously weld or braze sleeves to the deck when passing through stee
decks.

Install sleeves that are continuous when extending through floors, roofs,
or | oad-bearing walls, and sleeves through fire barriers. Fabricate

sl eeves from Schedul e 40 steel pipe with welded anchor |ugs. Form other

sl eeves by nolded linear polyethylene Iiners or simlar nmaterials that are
renovabl e. Ensure dianmeter of sleeves is |arge enough to acconmpdate

pi pe, insulation, and jacketing w thout touching the sleeve, and
additionally provides a mininmunm 10 mllineter 3/8-inch clearance. Instal
sl eeve to acconmodat e nechani cal and thermal notion of pipe and to

precl ude transm ssion of vibration to walls and generation of noise.

Pack solid the space between a pipe and the inside of a pipe sleeve or a
construction surface penetration or wherever the piping passes through
firewalls, equipnent-roomwalls, floors, and ceilings connected to
occupi ed spaces, and other |ocations where sl eeves or construction-surface
penetrations occur between occupi ed spaces. Use a mneral fiber
conform ng to ASTM C592. Were sleeves or construction-surface
penetrations occur between conditioned and unconditioned spaces, fill the
space between a pipe, bare or insulated, and the inside of a pipe sleeve
or construction-surface penetration with an elastonmer caulk to a depth of
15 mllimeter 1/2 inch. Ensure surfaces are oil- and grease-free before
caul ki ng.

Caul k exterior wall sleeves watertight with | ead and oakum or mechanical ly
expandabl e chl oroprene inserts with mastic-seal ed conponents.

.2.5 Escut cheons

Install escutcheons at penetrations of piping into finished areas. \Were
finished areas are separated by partitions through which piping passes,
provi de escutcheons on both sides of the partition. Were suspended
ceilings are installed, attach plates at the underside only of such
ceilings. Use chronme plated escutcheons in occupied spaces and concea
openings in building construction. Ensure escutcheons are firmy attached.

.2.6 Fl ashi ngs

Install flashings at systens penetrations of building boundaries as
i ndi cat ed.
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3.

2.7 El ectrical Wrk

Electrical work is specified in DIVISION 26 ELECTRI CAL except for control
and fire alarmw ring which is provided under this section in accordance
with NFPA 70. Use rigid nmetal conduit or internediate netal conduit,
except that electrical netallic tubing may be used in dry | ocations not
encl osed in concrete or where not subject to nmechanical damage

Furni sh motors, controllers, contactors, and disconnects with their
respecti ve pi eces of equi pnent, except that controllers indicated as part
of the notor control centers are provided under Section 26 24 19.00 40
MOTOR CONTROL CENTERS. Ensure notors, controllers, contactors, and

di sconnects conformto and have el ectrical connections provided under
Section 26 05 00.00 40 COMWON WORK RESULTS FOR ELECTRI CAL. Ensure
controll ers and contactors have maxi num 120-volt control circuits, and
auxiliary contacts for use with the controls furnished.

.3 FI ELD QUALI TY CONTRCL

. 3.1 Fire-Protection Systemldentification

Create a coordi nated system of piping and equi prent identification which
i ncl udes the foll ow ng:

a. Franed and plastic-protected diagranmatic | ayout of all piping
systens, identifying and | ocating piping, equipnment, and val ves.
VWere existing systens are being nodified, bring existing | ayouts up
to date.

b. Metal-tag-identified major val ves, piping-system conponents, and
equi pnent .

c. Metal identification plate at controlling alarmvalve identifying
system and area protected.

d. Service-I|abel ed piping.

e. Use color coding for flow capacity identification of fire hydrants
only. Ensure color coding is accordance with NFPA 291. Nunber
post -i ndi cator val ves, hydrants, and other components as an extension
of existing systens.

.3.1.1 Di agr ans

Chart listing of equipnment is by designation nunber and shows pertinent
data. Munt mechani cal drawi ngs in extruded al umi numframes with 3
mllinmeter 1/8-inch thick acrylic plastic protection. Location is as
directed by the Contracting Oficer. Provide a mnimum of one nounted
chart and diagram plus one extra copy of each, for each fire-protection
system

.3.1.2 Met al Tags

Install identification tags made of brass or al um num and indicating
function of valve or simlar conponent, on such system devices. furnish
tags not less than 50 nmillineter 2 inches in dianeter with a stanped
mar ki ng.

Install equipnent with metal identification tags that bear an equi prment
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desi gnati on nunber matching the drawi ng or di agram desi gnhati ons.

Secure tags to valve or equipnment items with 2.7 mllineter 12-gage
gal vani zed wire.

.3.1.3 Service Labeling
Label piping, including that conceal ed in accessi bl e spaces, to designate

service. Include on each |abel, an arrow or arrows to indicate fl ow
direction. Labels or tag designations are as foll ows:

SERVI CE LABEL OR TAG DESI GNATI ON
Mai n sprinkler supply MAI N SPRI NKLER SUPPLY
Sprinkl er riser nunber SPRI NKLER RI SER NO.
Spri nkl er branch SPRI NKLER BRANCH
St andpi pe pi pi ng STANDPI PE

Label piping and arrow in accordance with the foll ow ng:
a. FEach point of entry and exit through walls.
b. Each change in direction

c. In congested or hidden areas, at each point required to clarify
service or indicate hazard.

d. In long straight runs, locate |abels at a distance visible to each
other, but in no case have the di stance between | abel s exceed 12.2
net er 40 feet.

e. Ensure lettering is 2 inches high. Where the size of pipes is 65
mllinmeter 2-1/2-inch outside dianeter and snaller, attach labels to
1.6 millimeter 16-gage al unm num sheet and attach to the pipe with 2.7
mllineter 12-gage gal vanized wire. Ensure |labels are legible from
the primary service and operating area.

f. Make | abels of self-sticking plastic film designed for permanent
installation. Provide labels with red letters on white background.

g. The label and valve tag schedul e above is not construed as defining or
limting the work. Label all piping.

.3.2 Branch- Li ne Testers

Ensure branch-line testers permt testing and flushing Iines wthout

shut down of systemor loss of fire-protection capability. Fit line
testers with chai n-attached caps.

Install line testers where indicated and on nost renmote branch |ines being

served by cross mains, so that testing may be acconplished at the dead
corners of each sprinkler system
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.3.3 System Testi ng

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

NOTE: |If the specified systemis identified as
critical, configured, or mssion essential, use
Section 01 86 12.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR MECHANI CAL SYSTEMS to establish
predi ctive and acceptance testing criteria, above
and beyond that |isted bel ow.

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

Perform PT& tests and provide submttals as specified in Section
01 86 12.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTENMS.

Government will supply testing water at a |location determ ned by the
Contracting Officer. The Contractor is responsible for approved di sposa
of contam nated water.

Prior to acceptance of the work, test conpleted systens in the presence of
the Contracting Oficer. Upon approval, provide certificates of testing.

Conduct a hydrostatic test, unless otherw se specified. Use only potable
water for testing.

Performair tests, valve-operating tests, and drainage tests for dry-pipe
syst ens.

Performfull-flow system operating tests for standpi pe systens.

Prepare and maintain test records of piping-systemtests. Ensure records
show personnel responsibilities, dates, test-gage identification nunbers,
anbi ent and test-water tenperatures, pressure ranges, rates of pressure
drops, and | eakage rates. Each test acceptance requires the signature of
the Contracting O ficer.

.3.4 Test Gages

Acceptabl e test gages have 115 millinmeter 4-1/2-inch dials or larger with
accuracy of plus or mnus 1/2 of 1 percent of full-scale range and di al
graduati ons and pointer width conpatible with readability to within
one-hal f of the accuracy extrenes. Maximum permi ssible scale range for a
given test is such that the pointer during a test has a starting position
at mdpoint of the dial or within the middle third of the scal e range.
Ensure the Certification of accuracy and correction table has: a date
within 90 cal endar days prior to the test, the test gage nunber, and the
proj ect nunber.

.3.5 Pneurmati c Testing

Perform pneumatic Pressure Tests when freezing conditions nmay occur and
upon prior approval by the Contracting Oficer. Use oil-free conpressed
air used for testing. Pneumatic testing includes swabbing all joints
under a test pressure of 34 kilopascal 5 psig with a standard high film
strength soap sol ution and observing for bubbles.

Duration of the test will be deternined by the Contracting O ficer and
will be for 2 hours, minimum to 24 hours, maxi num Test may be

term nated by direction of the Contracting Oficer at any point during
this period after it has been determ ned that the perm ssible | eakage rate
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has not been exceeded.
.3.6 Test and Acceptable Criteria

Perf orm above ground systens pressure tests at 1380 kil opascal 200 psi and
mai ntain the applied pressure without further addition of test nedia for
not less than 2 hours. No pressure drop is allowed.

Test underground rubber-jointed ferrous-pi pe water systens at 1380

ki | opascal 200 psi, and mmintain the applied test pressure for not |ess
than 2 hours. Maxinum all owabl e pressure drop is 14 kil opascal 2 psi.
After satisfactory hydrostatic testing, test piping for | eakage as foll ows:

a. Duration of each | eakage test is not less than 2 hours; during the
test, subject the main to 1380 kil opascal 200 psi pressure based on
the el evation of the | owest section under test and corrected to the
el evation of the test gage.

b. Leakage is defined as the quantity of water supplied into the laid
pi pe, or any val ved section thereof, necessary to maintain the
speci fied | eakage test pressure after the pipe has been filled with
wat er and the air expelled.

c. No piping installation will be accepted if the | eakage in gallons per
hour exceeds 2.04 0.00054 tines the number of joints in the I ength of
the pipe line tested tines the nom nal dianeter of the pipe in inches
times the square root of the average test pressure expressed as psig.
Amount of | eakage at the joints cannot exceed 1.89 liter 2 quarts per
100 joints regardl ess of pipe dianeter

d. Apply hydrostatic tests to piping with concrete thrust bl ocking only
after the concrete has cured for nore than 7 cal endar days.

Test backfl ow prevention into connected potabl e-water systens and system
devi ces for proper functioning under conditions nornmal to their
application.

Repai r dripping or weeping joints.
.4 ADJUSTI NG AND CLEANI NG

At the conpletion of the work, clean all parts of the installation. Cean
equi pnent, pipes, valves, and fittings of grease, netal cuttings, and

sl udge that may have accumul ated fromthe installation and testing of the
system Adjust automatic control devices for proper operation

.5 PROTECTI ON
.5.1 Di si nfection

Di si nfect water piping, including valves, fittings, and other devices,
with a solution of chlorine and water. Use a solution containing not |ess
than 50 parts per mllion (ppm of available chlorine. Hold solution for
a period of not less than 8 hours, at which tine the solution contains a
m ni mum resi due of 2 ppm of available chlorine or repeat disinfection of
the system After successful disinfection the piping, thoroughly flush
the system before placing into service. Wter for both disinfection and
flushing will be furnished by the Governnent.
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End of Section --
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