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SECTION 33 63 13.19

CONCRETE TRENCH HYDRONI C AND STEAM ENERGY DI STRI BUTI ON
02/ 16
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NOTE: This guide specification covers the

requi renents for heat distribution systens of the
concrete trench type for water systens from 66 to
232 degrees C 150 to 450 degrees F and steam systens
up to 1.72 MPa 250 psig.

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
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NOTE: For a conplete systeminclude Section

33 61 13.19 VALVES, PIPING AND EQU PMENT I N VALVE
MANHOLES. The designer will conply with the
procedure as outlined in the foll owi ng paragraphs 1
through 5 in determining site conditions and trench
systemdesign. |If specific site conditions are not
suitable for a concrete trench systemin accordance
with followi ng guidance, refer to Section 33 63 23
EXTERI OR ABOVEGROUND STEAM DI STRI BUTI ON or Section
33 61 13 PRE- ENG NEERED UNDERGROUND HEAT

DI STRI BUTI ON SYSTEM
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SI TE CLASSI FI CATI ON AND CONCRETE TRENCH DESI GN
GUI DANCE

1. dassification of the Site: A detailed site
classification survey will be conducted by a
geot echni cal engi neer using the follow ng guidelines:

a. The survey will be nmade after the general
| ayout of the system has been determined and will
cover the entire length of the proposed system The
geot echni cal engi neer nust be a registered
prof essi onal engineer with a mnimumof 3 years of
experience in the field of soil mechanics and
foundati on desi gn.

b. The survey shoul d be conducted during the
time of the year when the groundwater table is
historically at its highest point; if this is not
possi bl e, water table nmeasurenments will be
corrected, on the basis of professional judgnent, to
i ndi cate the hi ghest seasonal water table when water
table is at its highest point.

c. As a mininmum information on groundwater
conditions, soil types, terrain, and precipitation
rates and irrigation practices in the area of the
systemw || be collected. This information will be
obt ai ned from avail able records at the installation

d. Information on groundwater conditions and
soil types will be obtained through borings, test
pits, or other suitable exploratory neans.

Cenerally, in areas of prior construction, a boring
or test pit will be nade at |east every 30 nm 100 feet
along the line of the proposed system In open
undi st urbed natural areas, the spacing of borings
may be increased. Each exploratory hole shoul d
extend to a level at least 1.5 nmn 5 feet bel ow the

bottom of the tunnel. |If a significant difference
i n underground conditions is found at adjacent
expl oratory points, additional explorations will be

nmade between those points in order to determ ne
where the change occurs. Upon conpletion of the
survey, each exploration point will be classified on
the basis of the criteria presented in Table 1
ALLOMBLE SO L CHARACTERI STI CS and the soi
classification systemin ASTM D2487. |If the
criteria of Table 1 is not net, the site conditions
are not suitable for the use of a concrete trench
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TABLE 1
ALLOMBLE SO L CHARACTERI STI CS FOR CONCRETE TRENCH APPLI CATI ON
(SEE NOTE 1.)

Site Soil Conditions

Ceneral Conditions
of G ound Water

Sur face Water
Accunul ati on

Trench Construction

During the Wettest Rainfall/ Irrigation

Period of the Year
A. Fine Gained Water table 5 year - 7 day Cont i nuous wal |
| nper vi ous or generally 300 nm1 |rainfall equal to and bottom
Semi pervi ous and f oot bel ow | owest or less than 250 mm

Coarse Grained
| nper vi ous

poi nt of water
entry (See Note 4)
with not nore than
25 percent of the
proposed concrete
trench system
showi ng water within
300 nm 1 foot but
no hi gher than

| owest point of
water entry

10 inches (See Note
2.)

B. Coarse Grained
Semi per vi ous

Sanme as for A,

5 year - 7 day

Cont i nuous wal |

above rainfall equal to and bottom

or |less than 250 mm

10 inches (See Note

2.)
Water table 5 year - 7 day Conti nuous wal | ;
generally 600 nm2 |rainfall equal to openi ng may be
foot or nmore below |or less than 200 nm|provided in trench
| owest point of 8 inches (See Note |bottomto provide

water entry with

not nore than 10
percent of the
proposed concrete
trench system

showi ng water within
600 nm 2 feet but
no closer than 300
mm 1 foot to | owest
poi nt of water entry

2.)

dr ai nage

SECTION 33 63 13.19 Page 6




TABLE 1
ALLOMBLE SO L CHARACTERI STI CS FOR CONCRETE TRENCH APPLI CATI ON
(SEE NOTE 1.)

Site Soil Conditions|General Conditions Sur face Water Trench Construction
of G ound Water Accunul ati on

During the Wettest Rainfall/ Irrigation
Peri od of the Year

C. Swelling Soils Sane as for A, Sane as for A, Sanme as for A,
above (See Note 3.) |above above plus design
of joint spacing
and joint details
to accommodat e
novenent

1. Concrete trench systens will not be used if any of the conditions defined by
these criteria are exceeded.

2. As shown in U S. Weather Bureau (USWB) Tech. Paper 40 and confirned with
|l ocal data and | ocal weather patterns.

3. Swelling soils are defined as those which experience |arge vol une changes
wi th changes in noisture content.

4. Lowest point of water entry is defined as the joint between trench wall and
trench bottom

2. DESIGN. The design will be conpleted based on
the follow ng soil conditions:

a. Fine grained inpervious soils. The highest
groundwat er | evel evident during the wettest period
of the year should be a mninumof 300 mr 1 foot
bel ow t he | owest point of water entry into the
concrete trench system The | owest point of entry
is defined as the joint between the concrete trench
wal | and concrete trench bottom The concrete

trench bottomw ||l be continuous with no openings.
The above condition will allow the concrete trench
to be constructed and will mninize potential

infiltration of water into the trench. Qpen

dr ai nage ways, swal es, or swanpy/boggy areas will
precl ude use of a concrete trench system because of
ground water |evel guidance in Table 1. The
concrete trench system nust be rerouted or regraded
to bring the concrete trench out of the unsuitable
conditions. The geotechnical engineer who perforned

the detailed site classification survey will provide
regrading instructions and will select fill that

will remain stable and will not be subject to future
wash-outs.

b. Coarse grai ned seni pervi ous/ pervi ous
soils. The groundwater |evel during the wettest
peri od of the year should be at |least 300 mr 1 foot
bel ow t he | owest point of water entry into the
concrete trench system For a water table 300 to
600 mr 1 to 2 feet below the | owest point of water
entry the criteria of paragraph 2.a., above apply.
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c. Swelling Soils with high swell potenti al
The design of the concrete trench systemin
mat eri al s having high swell potential will be in
accordance with paragraph 2.a., above. Soils having
aliquidIlimt (LL) greater than 50 and a plasticity
i ndex (Pl) greater than 25 will require testing
(consolidation swell) to determ ne the swell
characteristics. Wen the results of the swell test
i ndi cate high swell potential, special
consi derati ons such as over excavation (w dth and
dept h) and repl acenment w th nonexpansive fill,
under-trench drai nage system or other nethods of
mnimzing differential heave will be provided. The
desi gn of special features such as descri bed above
will be in accordance with instructions provided by
t he geot echni cal engi neer who performed the detail ed
site classification survey. Design of joint spacing
and joint details to acconmpdate novenents will be
provi ded when required.

3. SETTLEMENT OF TRENCHES: Cenerally, settlenent
of concrete trenches will not be a problemsince the
unit load of the trench systemw |l be simlar to
the existing unit overburden |oad. Backfil

adj acent to the concrete trench nmust be conpacted to
prevent settlenment which would create ponding.
Positive slopes away fromthe concrete trench are
requi red. Special care of backfill and conpaction
will be required where the system crosses existing
streets to preclude settlenment and cracking of the
roadway adjacent to the trench fromrepeated traffic
| oads.

4. LOAD-BEARI NG QUALITIES: The soil in which the
systemw || be installed should be investigated by
an experienced geotechni cal engi neer responsible for
ot her soils engineering work, and the |ocation and
nature of potential soils problens should be
identified. Depending on the nature of the problem
t he desi gner may choose to reroute the line, use a
conbi nati on of concrete trench or aboveground

|l owprofile systems, or elect to over-excavate and
repl ace with nonexpansive fill.

5. CONCRETE TRENCH DESI GN:  The concrete trench
design will consist of poured concrete sides and
floor with renovable tops. Portions of the floor
may be omtted at | ocations specified under course
grained soils with water table 600 mr 2 feet or nore
bel ow | owest point of water entry.

The depth of the concrete trench will be sufficient
to provi de adequate protection to the piping system
and the floor of the trench nust be sloped to
provi de adequate internal drainage, but in all cases

will not be |l ess than 150 mr 6 inches fromthe
bott om surface of the suspended pipe insulation to
the floor of the trench. There will also be a

m ni mum of 75 nm 3 i nches between the surface of the
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pi pe insulation and the adjoining trench walls, and
a mnimum of 100 mr 4 inches between surfaces of
adj acent pipe insulation.

For those instances where natural drai nage cannot be
provi ded (storm water drai nage systemat |east 600 mMm
2 feet below trench bottomat all tines), a dua

sunmp punp will be provided with failure

annunci ator. This signal will be tied-in to the

EMCS system if any.

The tops of the concrete trenches will serve as

sidewal ks, if practical, and will be renmovabl e by
use of a forklift or backhoe. Earth must not cover
the tops. Covers will be close tolerance fit with a

maxi mum gap tol erance build up of 3 mr 1/8 inch from
all causes.

The pipes will be supported within the trenches by
pi pe supports fastened to the walls. In no case
will they be supported fromeither the floor of the
trench or fromthe renmovable top. All noninsul at ed
ferrous parts of the piping, piping support system
or equi pnment will be hot-di pped gal vani zed. The
pi pe hanger design nust provide for adequate system
expansi on and contraction

Use m ni mum of 25 nmr 1 inch pipe size for piping in
trench systemw th all joints welded. Snaller pipe
sizes and screwed joints are allowable in valve
manhol es.

Provide the followi ng information on the contract
drawi ngs for the concrete Trench System as
applicable: (1) dimension on all runs of pipe; (2)
pi pe support spacings; (3) pipe support spacing at
changes in direction and changes in elevation (MS
SP-58 is not applicable); (4) elevations of the pipe
al ong the systens path; (5) sizes of the pipe; (6)

| ocation of all valve manholes; (7) location and
details of all expansion |oops, Z-and L-bends; (8)

| ocation of pipe anchors; (9) how changes in pipe
direction are made; (10) thickness of the insulation
on the pipe; (11) concrete trench details; (12)

final elevations of concrete trench; (13) profile of
trench showing all existing utilities; (14) valve
manhol e di nensi ons; (15) val ve nanhol e cover

details, including manway access details; (16) how
val ve manhol es are drai ned and vented; (17) sunp
punp piping details; (18) sunp punp capacity; (19)

| ocations of inspection ports; (20) include specific
requi renents for nodification to existing and new
electrical wiring, devices, or equi pnent (dedicated
service for sunp punp); (21) steamdrip trap

| ocations with access and capacities; (22) system
pi pe vent |ocations with access details; (23) steam
main drip | eg sizes; and (24) other pertinent

i nformati on and details required to clearly show the
intent of the Concrete Trench Heat Distribution

SECTION 33 63 13.19 Page 9



System Also, indicate any obstructions in the path
of the distribution systemthat the Contractor may
have to work around.

Provide and edit for the project all other guide
specifications as applicable to the trench design
and include and edit for the project the follow ng
Sections: 31 00 00 EARTHWORK; 32 12 13 BI TUM NOUS
TACK AND PRI ME COATS; 33 63 23 EXTERI OR ABOVEGROUND
STEAM DI STRI BUTI ON; 33 71 01 OVERHEAD TRANSM SSI ON
AND DI STRI BUTI ON; 33 71 02 UNDERGROUND ELECTRI CAL

DI STRI BUTI ON; 03 30 00 CAST-1 N PLACE CONCRETE

05 05 23.16 STRUCTURAL WELDI NG 07 13 53 ELASTOVERI C
SHEET WATERPROOFI NG 08 31 00 ACCESS DOORS AND
PANELS; 09 90 00 PAINTS AND COATI NGS; 40 05 13.96
VEELDI NG PROCESS PI PI NG, 26 20 00 | NTERI OR

DI STRI BUTI ON SYSTEM and ot hers as applicable to the
proj ect.

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

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
thi s paragraph by organization, 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 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

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.

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

ASME Bl.20.1 (2013; R 2018) Pipe Threads, Cenera
Pur pose (I nch)

ASME BLl. 20. 2M (2006; R 2011) Pipe Threads, 60 Deg.
General Purpose (Metric)

ASME BL16. 3 (2021) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

ASME B16.5 (2020) Pipe Flanges and Fl anged Fittings

SECTION 33 63 13.19 Page 10



ASME B16. 9

ASME Bl16. 11

ASME B16. 34

ASME B16. 39

ASME B31.1

ASME B40. 100

ASME BPVC SEC VI I D1

NPS 1/2 Through NPS 24 Metric/lnch Standard

(2018) Factory-Made Wought Buttwel ding
Fittings

(2022) Forged Fittings, Socket-Wlding and
Thr eaded

(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

(2022) Pressure Gauges and Gauge
Attachment s

(2019) BPVC Section VIII-Rules for
Constructi on of Pressure Vessels Division 1

ASTM | NTERNATI ONAL (ASTM

ASTM A47/ AATM

ASTM A53/ A53M

ASTM A106/ A106M

ASTM A123/ A123M

ASTM A234/ A234M

ASTM A733

ASTM B209

ASTM B209M

ASTM B650

(1999; R 2022; E 2022) Standard
Specification for Ferritic Malleable Iron
Casti ngs

(2024) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seani ess

(2019a) Standard Specification for
Seamnl ess Carbon Steel Pipe for
Hi gh- Tenperature Service

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

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

(2016; R 2022) Standard Specification for
Wl ded and Seam ess Carbon Steel and
Austenitic Stainless Steel Pipe N pples

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

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

(1995; R 2023) Standard Specification for
El ect rodeposited Engi neeri ng Chrom um
Coatings on Ferrous Substrates
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1.

ASTM C533 (2017; R 2023) Standard Specification for
Calcium Silicate Bl ock and Pi pe Ther mal

I nsul ati on

ASTM C547 (2022a) Standard Specification for M neral
Fi ber Pipe Insulation

ASTM C552 (2022) Standard Specification for Cellular
@ ass Thermal Insul ation

ASTM C920 (2018) Standard Specification for
El astomeric Joint Seal ants

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

ASTM F1139 (1988; R 2019) Steam Traps and Drains

EXPANSI ON JO NT MANUFACTURERS ASSOC!I ATI ON ( EIMA)
EJVA Stds (2015) (10th Ed) EJMA Standards

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP- 25 (2018) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons

MBS SP- 45 (2020) Bypass and Drain Connections

M5S SP- 58 (2018) Pi pe Hangers and Supports -

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

MBS SP- 80 (2019) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 70 (2023; ERTA 7 2023; TIA 23-15) Nati onal
El ectrical Code

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC SP 10/ NACE No. 2 (2015) Near-White Blast O eaning

2 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
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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 Arny 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
and Air Force projects.

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

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

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

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 information only. Wen
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- 02 Shop Drawi ngs
Heat Distribution System
SD- 03 Product Data
Spare Parts
Support of the Equi pnent
SD- 04 Sanpl es
I nsul ation
SD- 05 Design Data
Expansi on Loop Insulation Method; ¢, [ 1]
SD- 06 Test Reports

Tests

SD-07 Certificates
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1

Fl ange Gasket Kits
SD-10 Operation and Mai ntenance Data
Mai ntenance; G, [ ]]
3  DELI VERY, STORAGE, AND HANDLI NG
Store all materials and equi pnment delivered and placed in storage with

protection fromthe weat her; excessive hum dity and excessive tenperature
variation; and dirt, dust, or other contam nants.

.4 EXTRA MATERI ALS

Submit spare parts data for each different itemof material and equi pnent
specified, after approval of the related submttals and not later than the
start of the field tests. |Include in the data a conplete list of parts
and supplies and source of supply.

PART 2 PRODUCTS

2.

2.

1 GENERAL REQUI REMENTS
1.1 St andard Products

Provide materials and equi pment which are the standard products of a

manuf acturer regularly engaged in the manufacture of such products and
that essentially duplicate itens that have been in satisfactory use for at
| east 2 years prior to bid opening.

Equi prent itens nmust be supported by service organi zations. Submit a
certified list of qualified permanent service organizations for support of
t he equi pnent which includes their addresses and qualifications. These
service organi zati ons nust be reasonably convenient to the equi pment
installation and able to render satisfactory service to the equi pnent on a
regul ar and energency basis during the warranty period of the contract.

1.2 Nanepl at es

Ensure each major item of equi pnent such as sunp punps, notors, steam
traps, and pressure reducing valves is provided with the manufacturer's
nane, address, type or style, nodel or serial nunber, and catal og nunber
on a plate secured to the item of equipnent.

.1.3 Asbest os Prohi bition

Asbest os and asbestos-contai ni ng products are not all owed.

.1.4 El ectrical Wrk

Provi de motors, manual or automatic notor control equi prment, and
protective or signal devices required for the operation specified under
this section in accordance with NFPA 70 and Section 33 71 02 UNDERGROUND
ELECTRI CAL DI STRI BUTI ON

.2 Pl PI NG AND FI TTI NGS

Unl ess ot herwi se specified, provide all pipe, fittings, valves, and piping
accessories conformng to the requirements of ASMVE B31.1, and be the
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proper type, class, and grade for pressure and tenperature of the heating
medi um

2.1 Steel Pipe

Provi de steel pipe 50 mr 2 inches in dianeter and | arger that are seani ess
or electric-resistance welded conforning to ASTM A53/ A53l, Grade B, Type E
or S; or to ASTM A106/ A106l, Grade B. Provide steel pipe 40 mr 1-1/2
inches in dianeter and smaller that are seam ess conformng to

ASTM Al106/ A106l, Grade B. Provide condensate piping, gauge piping, and
piping 19 nr 0.75 inch in diameter and smaller that are extra strong.
Provide all other pipe that are standard wei ght.

.2.1.1 Ni ppl es

Provi de nipples conformng to ASTM A733 as required to match adj acent
pi pi ng.

.2.1.2 St eel Fl anges

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: Use not |ess than Class 150 for steamup to
862 kPa 125 psig, not |less than C ass 300 for steam
863 to 1724 kPa 126 to 250 psig, and for high
tenperature hot water.

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

Provi de steel flanges conform ng to ASME B16.5 C ass [150] [and] [or]
[ 300] and matching val ves or flanged fittings on which used. Ensure
fl anges have the nanufacturer's trademark affixed in accordance with
MBS SP-25 so as to permanently identify the manufacturer

.2.1.3 Pi pe Threads

Provi de pipe threads conformng to ASME Bl. 20. 2V ASME B1.20.1. Pipe
t hreads may be used only on pipe 19 nmr 0.75 inch or snualler.

. 2.2 Fittings

Provide fittings, valves, flanges and unions that have the manufacturer's
trademark affixed in accordance with M5SS SP-25 so as to permanently
identify the manufacturer.

.2.2.1 Wel ded Fittings

Provi de welded fittings conformng to ASTM A234/ A234l, buttwel ded or
socket wel ded, standard weight or extra strong, as required to match
connecting piping. Provide buttwelded fittings conform ng to ASVME B16. 9,
and socket welded fittings conform ng to ASVE B16. 11

.2.2.2 Mal | eabl e Iron Fittings

Provide fittings conform ng to ASVE B16. 3, ASTM A47/ A47N, cl ass as
required to match connecting pipi ng.

.2.2.3 Uni ons
Provi de unions conform ng to ASVE B16.39 as required to match adj acent

pi pi ng.
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. 2.3 Insul ating Flanges and Diel ectric Waterways

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: \Where dissinmlar nmetals are to be joined, or
when connecting to cathodically protected systens,
electrically insulating flanges or dielectric

wat erways will be provided.

For flanges, use not less than C ass 150 for up to
862 kPa 125 psig steam not less than C ass 300 for
863 to 1724 kPa 126 to 250 psig steam and for high
tenperature hot water. Gaskets nust have the
followi ng characteristics: (1) Inperneability with
respect to the fluid/gas contained by the system

(2) Chemical stability with respect to the fluid/gas
contai ned by the system (3) Sufficient
deformability so as to flowinto the inperfections
on the seating surfaces and provide intimte contact
bet ween t he gasket and these surfaces; (4) Thernal
stability with respect to the fluid/gas contained by
the system (5) Sufficient resiliency so as to
support an adequate portion of the applied | oad when
joint novenents are not conpletely elimnated by the
system design; (6) Sufficient strength to resist
crushi ng under the applied | oad and bl ow out under
the system pressure; (7) Contain no products that
could contam nate the fluid/gas contained by the
system (8) Contain no products that could cause
corrosion of the seating surfaces; (9) Able to
maintain integrity during handling and installation
(10) Able to be readily renoved at the tine of

repl acenent; (11) Must have a sufficiently high
dielectric strength; (12) Gaskets contai ning
nmetallic graphite or wire cannot be used for this
application; and (13) Mist not contain asbestos.

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

Submit certificate fromthe material supplier of the electrically

i nsul ating flange gasket kits stating that the supplied material neets
specified requirenents and that provides evidence that satisfactory
operating requirenents have been net, before the naterials are delivered.
Certificate nust be signed by an official authorized to certify in behalf
of material supplier or product manufacturer and nust identify quantity
and date or dates of shipnent or delivery to which the certificates
apply. Install insulating flanges or flange gasket kits at every pipe
connection fromthe trench systemto an underground system and at
dissimlar nmetals. Provide a kit consisting of a flange gasket, bolt

sl eeves, and one insul ati ng washer and one steel washer for both ends of
each bolt. Ensure the gasket kits are capable of electrically isolating
the pipe at the pressure and tenperature of the heating nmediumat the
poi nt of application. Material of the type being used nust have been
installed in an installation which has been satisfactorily operating for
not less than 2 years. Ensure that these kits are provided and properly
installed accordi ng to nanufacturer published instructions as indicated.
Provide dielectric waterways with tenperature and pressure rating equal to
or greater than that specified for the connecting piping used for joining
dissimlar metals, 19 mr 0.75 inch and smaller threaded pipe. Ensure

wat erways have netal connections on both ends suited to match connecti ng
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2.

piping. Provide dielectric waterways internally lined with an insul ator
specifically designed to prevent current flow between dissimlar netals.
Ensure dielectric flanges neet the performance requirenents described
herein for dielectric waterways.

3  VALVES

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: Sel ect the appropriate valves for the
operating tenperatures and pressures of all systens
in the project. Delete valve types not included in
proj ect.

Use not less than Class 150 for up to 862 kPa 125
psig steam not |less than Class 300 for 863 to 1724
kPa 126 to 250 psig steam and for high tenperature
hot water. For isolation and shutoff, use gate

val ves only. Steam pressure reducing val ves are not
normal ly part of the system |f needed, designer
should refer to Section 23 52 30.01 10 CENTRAL
CQOAL- FI RED STEAM GENERATI NG SYSTEM

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

Unl ess ot herwi se specified, provide valves that conply with the materi al
fabrication, and operating requirenments of ASVME B31.1. Provide valves
suitable for the tenperature and pressure requirenents of the system on
whi ch used. Provide valves for [stean] [hot water] conformng to

ASME B31.1 Cass [150] [and] [or] [300], as suitable for the application
[ Provi de val ves for condensate services conform ng to ASVE B31.1 O ass
150.] Provide valves 150 nmr 6 inches and larger with a 25 mr 1 inch

m ni mum gate or globe [integral] bypass valve sized in conformance with
MBS SP-45. Provide val ves that have the manufacturer's tradenmark.

.3.1 St eel Val ves

Provi de gl obe, gate, angle, and check valves conformng to the

requi renents of ASME B16. 34 and ASME B31.1 for the tenperature and
pressure requirements of the system Provide gate valves 65 mm 2-1/2
inches and smaller with a rising stem Provide gate valves 80 mr 3 inches
and | arger with an outside screw and yoke.

.3.2 Bronze Val ves

.3.2.1 A obe, Gate, and Angle Val ves

Provi de gl obe, gate, and angle val ves conform ng to requirenents of
MSS SP- 80.

.3.2.2 Check Val ves

Provi de check val ves conformng to the requirements of NMSS SP-80.

.3.3 Packi ng

Provi de val ves with packi ng that does not contain asbestos. Provide valve
stem packing that is die-fornmed, ring type specifically designated as
suitable for the tenperature and pressure of the service and conpatible
with the fluid in the system Provide packing rings that are

pol ytetrafl uoroethyl ene with m ni num 50 percent graphite filament top and
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2.

2.

2.

bottomrings. Provide valves 40 mr 1-1/2 inches and snaller that have
four or five packing rings. Provide valves 50 mm 2 inches and larger with
at least six packing rings. Spiral or continuous packing will not be
acceptable. Provide a netal insert having proper clearance around the

val ve stem at the bottom of the stuffing box and acting as a base for the
packing material. Provide packing glands furnished with a |iner of
noncorrosive naterial and one piece construction with provisions for not

| ess than two bolts for packing adjustnment.

4 STEAM TRAPS

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

NOTE: The foll owi ng paragraphs are applicable to
steam systens only. Only these two types will be
used. A schedule of steamtrap selections will be
shown on the draw ngs.

Trap capacity (kg per hour (pounds per hour during
normal operation), pressure drop kPa psi, and
pressure rating kPa psi of each trap will be
included in this schedule. Show on drawi ngs a vent
val ve or test valve connection downstream of traps
for test of trap operation, a strainer ahead of
trap, a check valve in outlet piping, and shut-off
val ves on both sides of trap for trap changeout. A
nmeans of bypassing the trap nust be provided for
syst em war nmt up.

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

Provide class of trap bodies suitable for a working pressure of not |ess
than 1.5 tines the steam supply pressure, but not |ess than 1.38 MPa 200
psi, and traps capabl e of operation under a steam supply pressure as
indicated with trap capacities as shown when operating under the specified
wor ki ng conditions. Provide traps that fail open

4.1 Bucket Traps

Provi de inverted-bucket type bucket traps with automatic air discharge
conformng to ASTM F1139.

4.2 Thernostatic Traps

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 R R S R R R O

NOTE: Specify thernostatic traps where the trap
location is subject to freezing. Style B traps are
binetallic el ement traps.

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

Provide thernostatic type thernostatic traps with binetallic el ement
automatic air discharge conform ng to ASTM F1139.

5 STRAI NERS

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

NOTE: Delete for high tenperature water systens.

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

Provi de basket or Y-type strainers with connections the sanme size as the
pipe lines in which the connections are installed. Provide heavy and
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dur abl e strainer bodies of cast steel with bottons drilled and pl ugged
suitable for service tenperatures and pressures utilized with arrows
clearly cast on the sides to indicate the direction of flow Each
strainer is equipped with an easily renpvabl e cover and sedi ment basket
with the body or bottom openi ng equi pped with nipple and gate val ve for
bl owdown. Provide 0.6350 mr 0.025 inch thick stainless steel, Mnel or
sheet brass strainer basket with small perforations of sufficient nunber
to provide a net free area at least 2.5 tinmes the area of the entering
pi pe. Provide cast steel bodies and stainless or Mnel baskets for high
tenperature hot water systens.

2.6 PRESSURE GAUGES

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

NOTE: Delete if not required.

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

Provi de pressure gauges conformng to ASME B40. 100 with a m ni mum di al
size of 110 mr 4-1/4 inches, a throttling type needle valve or a pul sation
danpener, and shut-off val ve.

2.7 THERMOVETERS

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

NOTE: Delete if not required.

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

Do not provide thernmoneters containing nercury.
2.7.1 Liquid in d ass

Provide liquid in glass type thermoneter with well and separable
corrosion-resi stant steel socket. Provide thernmoneter on insul ated pipe
with an insulation stand-off provision. Provide thernoneter with ninimm
scale length of 178 mr 7 inches.

2.7.2 D al

Provide a dial type thermoneter with a dial size of 90 mr 3.5 inches in
diameter with stainless steel case, renote-type bulb or direct-type bulb
as applicable, with an accuracy of plus or mnus 1 degree C 2 degrees F
and white face with black digits graduated in 1 degree C 2 degrees F

i ncrenents. Provide thernoneter wells of the separable socket type for each
t hernoneter with direct-type bulb.

2.8 | NSULATI ON AND JACKETI NG
2.8.1 Insulation for Piping in Concrete Trenches

Provi de nolded calciumsilicate insulation for all piping, fittings, and

val ves conform ng to ASTM C533, Type |, or nolded mineral fiber insulation
conform ng to ASTM C547, Class 2, or cellular glass insulation conform ng
to ASTM C552. Provide factory or field applied insulation. Qher than
FOAMGLAS, do not use | aminated construction in thicknesses |ess than 102 mm
4 inches. Provide insulation on piping in concrete trenches covered with
al um num or nonnetal lic jacket.

SECTION 33 63 13.19 Page 19



2.

2.
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8.2 Al um num Jacket

Provi de smoot h sheet jacket, 0.4064 nmr 0.016 i nch nonmi nal thickness;
ASTM B209N ASTM B209, Type 3003, 3105, or 5005. Use alum num jacket over
calciumsilicate insulation

.8.3 Nonnetal | i ¢ Jacket

Provi de nonnetal lic jacket consisting of a 203 grans/square neter 6 ounces
per square yard fiberglass fabric inpregnated with chlorosul fanated

pol yet hyl ene (Hypalon) and a 0.038 mm 1.5 nmils polyvinyl fluoride film
(Tedl ar) bonded to it. Ensure overall thickness of the conposite is 0.254
nr 0.010 inch and wei gh approxi nately 356 grans/square neter 10.5 ounces
per square yard. Jacket may be either field or factory applied to the

i nsulation. Do not use the jacket with any calciumsilicate insulation
Use nonnetal lic jacket with nolded mneral fiber insulation

.8.4 Bands

Provi de bands for alum numjackets that are 10 mr .38 inch wi de and 0.8128
nr 32 gauge thickness made of al um num or anneal ed stainl ess steel

Provi de bands for insulation that are 13 mr 0.5 inch wi de and 0.8128 mr 32
gauge thi ckness made of anneal ed stainl ess steel

.8.5 Insulation for Flanges, Unions, Valves, and Fittings

Provi de flanges, unions, valves, and fittings insulated with prenol ded
prefabricated, or field fabricated segments of renovable and reusabl e
i nsul ation of the same material and thickness as the manhol e pi pe
insulation with the same thermal characteristics and thickness as the
adj oi ni ng pi pi ng.

9 CONCRETE WORK

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: Specify concrete work in detail in Section
03 30 00 CAST-I N-PLACE CONCRETE. Specify precast
concrete work in detail in SECTION 03 42 13.00 10
PLANT- PRECAST CONCRETE PRODUCTS FOR BELOW GRADE
CONSTRUCTI ON.  Use applicable requirenments of, and
edit the above guide specifications and include al
specific requirenents pertinent to |ocal conditions.

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 R R S R R R O

9.1 Concrete

2.9.1.1 Cast-in-Place Concrete

Provide as specified in Section 03 30 00 CAST-I N PLACE CONCRETE

2.9.1.2 Precast Concrete Products

2.

Provide as specified in [Section 03 42 13.00 10 PLANT- PRECAST CONCRETE
PRODUCTS FOR BELOW GRADE CONSTRUCTI ON] [ Section 03 41 16. 08 PRECAST
CONCRETE SLABS (MAX. SPAN 8 FEET O C.)].

9.2 Concrete Joint Seal ants

Provi de concrete joint sealants conformng to ASTM C920, Type M
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(rmul ti conponent), Cass 25, grade NS (nonsag) for vertical surfaces or
grade P (pourable self-Ileveling).

2.9.3 Gasket Materi al

Provi de gasket material used between concrete trench covers and trench
wal | tops that is 6 mr 0.25 inch thick neoprene pad with a mini numw dth of
50 mr 2 inches conformng to ASTM D1056.

2.9.4 Concrete Expansion Joints, Contraction Joints, and \Water st ops

Provi de concrete expansion joints, contraction joints, and waterstops as
specified in Section 03 30 00 CAST-1 N PLACE CONCRETE

2.10 Bl TUM NOUS PAVI 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: Delete if not required or if roads are
constructed after tunnel crossings.

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

Provi ce bitum nous course and tack coat used at street crossings as
specified in Section 32 12 16.16 ROAD-M X ASPHALT PAVI NG and Secti on
32 12 13 BI TUM NOUS TACK AND PRI ME COATS.

2.11 M SCELLANEOQUS METAL

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: Include m scell aneous netals |ocated in
trenches or valve manholes in Section 08 31 00
ACCESS DOORS AND PANELS.

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

Provi de m scel | aneous metal not otherw se specified conformng to Section
08 31 00 ACCESS DOORS AND PANELS. Provide m scell aneous netal bolted

t oget her, shop wel ded, or assenbled in the field, and pi pe supports

i ncludi ng structural cross support nenbers and anchors that is hot-dip
gal vani zed in accordance with Section 08 31 00 ACCESS DOORS AND PANELS.

2.12 I NSPECTI ON PORTS AND ACCESS COVERS

Provi de inspection ports and access covers in concrete tops that are
standard cast iron frane and cover. Provide inspection ports that are 300
mr 12 inch noninal dianmeter and access covers that are 600 nm 24 inch

nom nal di aneter unless otherw se indicated.

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

NOTE: Expansion joints generally will not be used
in the design of the piping layout. |f no other

nmet hod is avail able to handl e the expansi on probl em
in a specific location, the design |layout using an
expansion joint at a specific |ocation nust be
justified by a design analysis and approved in the
pl anni ng phase of the piping |ayout prior to

i ncl udi ng expansion joints in the specifications.

If expansion joints or ball joints are required, the
| ocations will be indicated on the drawi ngs. Since
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2.

expansion joints are high nmaintenance itens, these
nust be located in a readily accessible |ocation
The followi ng requirements tailored as EXPANSI ON
JO NTS nmust be included in this specification
section.

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

13 BELLOWS TYPE JO NTS

Sel ect bellows type or slip-type to satisfy specific design conditions.
Provide joints that are flexible, guided expansion joints. Ensure the
expansion element is stainless steel. Provide bellows type expansion

joints that are in accordance with the applicable requirenents of EJVMA Stds
and ASME B31.1 with internal |iners.

.14 EXPANSI ON JO NTS

Provi de expansion joints for either single or double slip of connected
pi pes, as required or indicated, and for not |ess than the traverse

i ndicated. Provide joints designed for hot water working pressure and are
in accordance with applicable requirements of EJMA Stds and ASME B31. 1.
Provi de joints designed for packing injection under full |ine pressure.
Provi de end connections flanged or beveled for welding as indicated.
Provide joints with anchor base where required or indicated. Were
adjoining pipe is carbon steel, the sliding slip nust be seanl ess stee
plated with a mininumof 0.0508 mr 2 mls of hard chrone in accordance
wi th ASTM B650. Provide joint conponents fabricated fromnateria

equi valent to that of the pipeline. Ensure initial setting are made in
accordance with the manufacturer's recommendati ons to conpensate for
anbient tenperature at tine of installation. |Install pipe alignnent

gui des as recommended by the joint manufacturer, but in any case not be
nore than 1.5 m 5 feet from expansion joint except for lines 100 nmr 4

i nches or smaller; guides nust be installed not nore than 600 nmr 2 feet
fromthe joint. Provide service outlets where indicated.

.15 FLEXI BLE BALL JO NTS

Provide flexible ball joints constructed of alloys as appropriate for the
service intended. Were so indicated, the ball joint nust be designed for
packi ng injection under full line pressure to contain | eakage. Provide

joint ends threaded to 50 mr 2 inches only, grooved, flanged or beveled
for welding as indicated or required, and be capable of absorbing a

m ni mum of 15 degrees angul ar flex and 360 degrees rotation. Provide
bal | s and sockets of equivalent nmaterial as the adjoining pipeline.
Exterior spherical surface of carbon steel balls nust be plated with
0.0508 nr 2 mls of hard chronme in accordance wi th ASTM B650. Provi de
ball type joints designed and constructed in accordance with ASVE B31.1
and ASME BPVC SEC VI D1, where applicable. Provide flanges conform ng
to ASME B16.5. Provide gaskets and conpression seals conpatible with the
servi ce intended.

PART 3 EXECUTI ON

3.

1 EXAM NATI ON
After becoming famliar with all details of the work, verify al

di rensions in the field, and advise the Contracting Oficer of any
di screpancy before perform ng the work.
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3.2 SI TEWORK

3.2.1 Excavati on, Trenching, and Backfilling
Provi de excavation, trenching, and backfilling of concrete trench systens,
[and relocation of interferences and nodifications to existing facilities]
in accordance with Section 31 00 00 EARTHWORK.

3.2.2 Renoval , Repl acenment, or Relocation of Interferences
Renove, replace, or relocate interferences indicated or found during
construction. Renoval, replacenment, or relocation nust be as shown, or as
approved by the Contracting O ficer. Exanples of interferences include:
a. Stormand sanitary sewers and manhol es.
b. Water lines, gas lines, fire hydrants, and | awn sprinkler systens.
c. Power and comunication lines, conduits, poles, and guys.
d. Fences, sidewal ks, and signs.
e. Gass, shrubs, trees, and rocks.

3.2.3 Modi fications to Existing Facilities

Modi fications to existing facilities must be made as indicated. Exanples
of nodifications include:

a. Renpval and replacenent of street or parking area pavenents.
b. Renoval and replacenent of curbs, gutters, and sidewal ks.
c. Reconstruction of existing valve manhol es.

d. New heat distribution piping entrances to buil dings, val ve nmanhol es,
or trenches.

3.2.4 El ectric Wrk

Provide any wiring required for the operation of the equi pment specified,
but not shown on the electrical drawings, in this section in accordance
with Section 33 71 01 OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON, and Secti on
33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON

3.2.5 Pai nti ng
Clean the heat affected zone of field welded gal vani zed surfaces and ot her
gal vani zed surfaces damaged during installation in conpliance with
SSPC SP 10/ NACE No. 2 and painted in accordance with Section 09 90 00
PAI NTS AND COATI NGS.
3.3 Pl PI NG

3.3.1 Ceneral Piping Requirenents

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: Expansion joints generally will not be used
in the design of the piping layout. |If no other
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net hod is available to handl e the expansi on probl em
in a specific location, the design |layout using an
expansion joint at a specific |ocation nmust be
justified by a design analysis and approved in the
pl anni ng phase of the piping |ayout prior to

i ncl udi ng expansion joints in the specifications.

I f expansion joints or ball joints are required, the
| ocations will be indicated on the draw ngs. Since
expansi on joints are high maintenance itens, these
nmust be located in a readily accessible |location
EXPANSI ON JO NTS tail oring requirenments nust be
included in this specification section

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

Accurately cut pipe to nmeasurenments established at the site and worked
into place w thout springing or forcing. Ensure pipe is clear of al

openi ngs and equi prent. Excessive cutting or other weakening of
structural nenmbers to facilitate piping installation will not be
permtted. Renove burrs fromends of pipe by reaming. Ensure
installation permts free expansi on and contraction w thout danage to
joints or hangers. |Install piping in accordance with ASME B31.1. Weld
joints for piping in concrete trenches [, except joints at traps,
strainers, and at valves 19 mr 0.75 inch and smaller in steam condensate,
and drip lines, which may use unions or may be threaded]. Do not attach
supports, anchors, or stays where either expansion or the weight of the
pipe will cause danage to permanent construction. Provide noninsul ated
ferrous parts of the piping, piping support system or equiprment that are
hot - di p gal vani zed after fabrication in conformnce with ASTM A123/ A123M.

a. Ensure expansion of piping provide for by changes in the direction of
the run of pipe or by expansion | oops as shown.

b. Changes in direction may be made by bending the pipe, provided that a
hydraul i c pi pe bender is used. Pipe to be bent rmust be stee
conform ng to ASTM A53/ A53N or ASTM A106/ A106lN type and grade for
bendi ng, and class required to natch adjoining pipe. Bent pipe
showi ng ki nks, winkles, or malformations will not be acceptable.

c. Pitch all piping, unless otherwi se indicated, with a grade of not I|ess
than 25 mmin 6 m 1 inch in 20 feet toward drain points w th sl ope
mai nt ai ned t hroughout the system including through each | eg of each
expansi on | oop.

d. Properly cap or plug open ends of pipe |ines and equi prent during
installation to keep dirt and other foreign matter out of the system

.3.2 Vel ded Joints

Weld joints between sections of pipe and between pipe and fittings in
accordance to the requirenents specified in paragraph WELDI NG  Branch
connections nmay be made with either welding tees or forged branch outl et
fittings. Branch outlet fittings where used, must be forged and nust be
no | arger than two noninal pipe sizes snaller than the main run. Branch
outlet fittings nmust be flared for inproved flow where attached to the
run, reinforced agai nst external strains, and designed to wthstand ful
pi pe bursting strength.
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3.3.3 Fl anged and Threaded Joints
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NOTE: Flanged joints will be permtted for
dielectric isolation only.
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3.3.3.1 Fl anged Joints

Provide true faced joints with gaskets, square and tight. Provide
electrically isolated flange joints at all connections to buil ding
under ground systenms and between dissimlar netals.

3.3.3.2 Thr eaded Joints

Provide joints with graphite or inert filler and oil, graphite conpound,

or polytetrafluoroethylene tape applied to the male threads only. Provide
di el ectric unions at connections of dissinmlar netals in 19 mr 0.75 inch
and smal | er piping.

3.3.4 Reduci ng Fittings
3.3.4.1 Hori zontal Water Heating Lines

In horizontal hot water heating |ines, provide eccentric type reducing
fittings to maintain the tops of adjoining pipes at the sane |evel.

3.3.4.2 Hori zont al St eam Li nes

In horizontal steamlines, provide eccentric type reducing fittings to
mai ntain the bottom of adjoi ning pipes at the sane |evel.

3.3.5 Branch Connecti ons

Ensure branches from mains branch off top of mains as indicated or as
approved. Ensure connections allow unrestricted circulation, elimnation
of air pockets, and permt the conplete drainage of the system

3.3.6 Pi pe Supports Exposed in Concrete Trenches

Securely support horizontal and vertical runs of pipe in concrete trenches .
Provi de adj ust abl e pi pe hangers havi ng bolted hinged | oops and turnbuckl es
or by other approved devices as shown on the draw ngs, and all conform ng
to MBS SP-58 for suspended pipe. Chain or flat steel strap hangers or
singl e point supports will not be acceptable. Provide all pipe supports

i ncluding the structural cross support nenmber in accordance with Section
08 31 00 ACCESS DOORS AND PANELS.

3.4 VELDI NG
Per f orm wel di ng and radi ographi c exam nation of all steel carrier pipe
wel ds in accordance with Section 40 05 13.96 WELDI NG PROCESS PI PI NG Wl d
structural nembers in accordance with Section 05 05 23.16 STRUCTURAL
VEELDI NG,
3.5 RADI OGRAPHI C TESTI NG

Submit detail drawi ngs for steamtraps, valves, sunmp punps, pressure
gauges, thernonmeters and insulation, including a conplete list of
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equi pnrent and material, including manufacturer's descriptive and technica
literature, perfornance charts and curves, catalog cuts, and installation
instructions. Show on the draw ngs conplete wiring and schematic

di agrams, pipe stress calculations for any revised expansion | oops, and
any other details required to denonstrate that the system has been

coordi nated and will properly function as a unit. Show on the draw ngs
proposed system | ayout, provisions for expansion, pipe anchors and guides,
and | ayout and anchorage of equi pnent and appurtenances in val ve nanhol es,
and equi pnent relationship to other parts of the work including clearances
for maintenance and operation.

a. Provide radiographic exam nation of all field welds in the stee
carrier piping of the heat distribution system in accordance with
ASME B31.1 perforned as specified in Section 40 05 13.96 WELDI NG
PROCESS PI PING  Provide an approved i ndependent testing firmor firmns
regul arly engaged in radi ographic testing to perform a radi ographic
exam nation of all field welds in accordance with ASME B31. 1.

b. Furnish a set of filns showi ng each weld i nspected, a reading report
eval uating the quality of each weld, and a |ocation plan show ng the
physi cal |ocation where each weld is to be found in the conpl eted
project, prior to backfilling and hydrostatic testing. Provide a
report that is reviewed and interpreted by a Certified Level 111
Radi ogr apher enpl oyed by the testing firmw th signature of
reviewer/interpreter on the report readings for all radiographs.

c. The Contracting Oficer reserves the right to review all inspection
records, and if any welds inspected are found unacceptable they will
be renoved, rewel ded, and radi ographically exam ned at no cost to the
Gover nnent .

.6 I NSULATI ON

Submit di splay sanple sections for insulation of pipe, elbow tee, valve,
support point, and termi nating points. After approval of material and
prior to insulation of piping, prepare a display of insulated sections
showi ng conpliance with specifications, including fastening, sealing,

j acketing, straps, waterproofing, supports, hangers, anchors, and

saddl es. Keep sanple sections on display at the jobsite during the
construction period until no longer needed. Install insulation so that it
i s not damaged by pi pe expansion or contraction. Goove insulation
installed over welds to assure a snug fit. Hold insulation in place with
stainless steel straps. Install a mninmmof 2 bands on each i ndividua

l ength of insulation with naxi mum spaci ng not exceedi ng 450 nm 18 inch
centers. Submit performance test reports in booklet form show ng al
field tests performed to adjust each conmponent and all field tests
performed to prove conpliance with the specified performance criteria,
upon conpletion and testing of the installed system |Indicate on each
test report the final position of controls and val ves.

.6.1 Installation

Install material in accordance with published installation instructions of
the manufacturer. Apply insulation nmaterials only after piping tests are
sati sfied conpl et ed.

.6.1.1 Preparation

Prior to application, thoroughly clean surfaces of noisture, grease, dirt,
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rust, and scal e, and paint where required.

3.6.1.2 Thi ckness
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NOTE: Delete inapplicable colunmms in Tables 1 and 2.
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Provi de the m ni mum thickness of insulation for [the heat distribution
system [and] [condensate return systen] [each section of pipe] in
accordance with Tables 1 and 2.

TABLE 1
M ni mum Pi pe I nsul ation Thickness (nm (i nches)
For steamup to 1.10 MPa to 1.72 MPa 16 psig to 250 psig and high tenperature
hot water supply and return piping up to 232 degrees C 450 degrees F
Nomi nal Pi pe I nsul ati on Thermal Conductivity (k)
Di anet er

(inchegTﬁ k less than 0.29 |k from0.29 to 0.40 | k greater than 0.40
25 1.0 50 2.0 63 2.5 100 4.0
40 1.5 50 2.0 63 2.5 100 4.0
50 2.0 63 2.5 85 3.5 110 4.5
65 2.5 63 2.5 85 3.5 110 4.5
80 3.0 75 3.0 100 4.0 125 5.0
100 4.0 75 3.0 100 4.0 125 5.0
125 5.0 75 3.0 100 4.0 125 5.0
150 6.0 85 3.5 110 4.5 135 5.5
200 8.0 85 3.5 110 4.5 135 5.5
250 10.0 100 4.0 125 5.0 150 6.0
300 12.0 100 4.0 125 5.0 150 6.0
350 14.0 100 4.0 125 5.0 150 6.0
400 16.0 100 4.0 125 5.0 150 6.0
450 18.0 100 4.0 125 5.0 150 6.0

NOTE: Insulation thermal conductivity (k-value) is in units of watt per

nmet er-degree K at 93 degrees C Btu-inches/hour-square-feet-degrees F at 200

degrees F nmean tenperature
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TABLE 2
M ni mum Pi pe I nsul ation Thickness (nmm (i nches)
For Low Pressure Steam (less than 110 kPa (gage) 16 psig), Condensate Return and
Low Tenperature Hot Water (less than 121 degrees C 250 degrees F) supply and
return piping.
Nom nal Pi pe I nsul ati on Thermal Conductivity (k)
Di ameter (mm
(i nches) k less than 0.29 k from0.29 to 0.40 | k greater than 0.40
25 1.0 35 1.5 50 2.0 75 3.0
40 1.5 35 1.5 50 2.0 75 3.0
50 2.0 35 1.5 50 2.0 75 3.0
65 2.5 35 1.5 50 2.0 75 3.0
80 3.0 50 2.0 63 2.5 85 3.5
100 4.0 50 2.0 63 2.5 85 3.5
125 5.0 50 2.0 63 2.5 85 3.5
150 6.0 63 2.5 75 3.0 110 4.5
200 8.0 63 2.5 75 3.0 110 4.5
250 10.0 75 3.0 100 4.0 125 5.0
300 12.0 75 3.0 100 4.0 125 5.0
350 14.0 75 3.0 100 4.0 125 5.0
400 16.0 75 3.0 100 4.0 125 5.0
450 18.0 75 3.0 100 4.0 125 5.0
NOTE: Insulation thermal conductivity (k-value) is in units of watt per
nmet er-degree K at 93 degrees C Btu-inches/hour-square-feet-degrees F at 200
degrees F nmean tenperature

.6.2 I nsul ation on Pi pes Passing Through Sl eeves

Install insulation continuously through sleeves. Provide aluninumjackets
over the insulation. Wen penetrating building walls, extend al um num
jackets not |less than 50 mr 2 i nches beyond the sleeve on each side of the
wal | and be secured with an al um num band on each side of the wall. Were
flashing is provided, secure the jacket with one band not nore than 25 mr
1 inch fromthe end of the jacket.

.6.3 Covering of Insulation in Concrete Trenches

Provi de al um num jackets for pipe insulation, flanges, valves, and
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fittings.
3.7 CONCRETE TRENCH SYSTEM
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NOTE: Provide details on plan/profile draw ngs
showi ng concrete trench size, profile of existing
grade, grading and drai nage problens along trench
route, elevations of trench floor and piping, and
t hi ckness of trench concrete cover.
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Provide and install a concrete cast-in-place trench systemwith a
renovabl e top as shown on the draw ngs.

3.7.1 Concrete
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NOTE: Concrete work will be specified in detail in
Section 03 30 00 CAST-I N PLACE CONCRETE, edit the
spec and include all specific requirements pertinent
to local conditions and designers CGeneral Notes.
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Provide materials and nmethods for nixing and pl acing of concrete as
specified in Section 03 30 00 CAST-1 N PLACE CONCRETE

3.7.2 Joi nt Seal ants

Seal concrete joints as indicated. Provide type Il sealant (non-sagging)
for vertical joints. Provide type | sealant for trench top butt joints.
For all other joints, seal with Type | or Type Il sealant. Provice trench

bottom seal ant finish flush with fl oor

3.7.3 Concrete Trench Tops
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NOTE: Tops nust be square and not out of plane, and
must be cast to lay flat in all directions. Provide
not es on draw ngs.
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Provi de precast or cast-in-place concrete trench tops. Provide concrete
as specified in Section 03 30 00 CAST-I N-PLACE CONCRETE. Ensure tops are
flat and true and lay flat at all |ocations where contact on trench wal

is to be made. Tol erances nmust be true planes within 4 mqmmin 3 m 0.012
inch in 8 feet as determined by 2.44 nm 8 foot straight edge placed
diagonally on top. Deviation fromsquare or designated skew (difference
in length of the two diagonal measurenents) nust be 3 nmin 2 nm 0.012 inch
in 6 feet or 6 mr 0.25 inch total, whichever is greater. Maxi num
perm ssi bl e war page of one corner out of the plane of the other three nust
be 5 nmper neter 0.06 inch per foot distance fromthe nearest adjacent
corner. Do not install concrete trench tops with defects which affect the
strength of the cover unit, or which are warped, honeyconbed, contain
visible air pockets, exposed aggregate, or other surface defects such as
spal | ed, chipped, or broken edges, . Place neoprene gasket material on
the top of concrete trench walls so as to provide a seal between the wal
and the concrete trench covers. Surfaces of joints to be in contact with
gasket material rnust be dry and free of oil, grease, dirt, |oose concrete
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3.

3.

particles, or other foreign substances. Place gasket material in a
continuous length along the wall as much as practical. Butt gasket ends
tightly together at splices. Construct concrete trench tops in maximm
lengths of 2.4 nm 8 feet and mnimum|lengths of 1.2 m 4 feet and nust be a
m ni mum of 100 mr 4 inches thick, unless otherw se indicated. Provide each
top section with nmeans to accept a lifting device for renpoval of slab, as
i ndi cated on the draw ngs.

7.4 Concrete Trench Construction
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NOTE: Provide details on the draw ngs of the
concrete trenches and concrete wal ks. Provi de
details of the various trench sizes for the

di fferent sizes of heat distribution piping
anticipated for this contract.

Where concrete trench tops are used in conjunction
wi th sidewal ks, provide sidewal k sections on the
drawi ngs between |oop legs to naintain a continuous

si dewal k.
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Ensure inside edge and top of walls has snpboth and even surfaces to
accommodat e trench tops.

.7.5 Fi nal El evati ons

Sl ope the concrete trench floor continuously and drain toward val ve
manhol es. Construct the concrete trench at the elevation shown on the
drawi ngs and grade the adjacent areas. Gade any cut or fill areas

adj acent to the concrete trench back to the existing grade at a 1 to 10

sl ope, or as indicated. Take care to avoid form ng pockets adjacent to
the concrete trench; thereby, preventing surface drainage. Install the
concrete trench floor and pipe parallel and maintain constant slope toward
the drain points indicated.

.7.6 Coordination with Existing Uilities

Bef ore begi nning work in a given area, all utility information nmust be
field verified by surface markings nade by the affected utility Omer's
Representative. Notify the Contracting Oficer in advance, and receive
prior approval before excavating in any areas. The actual concrete trench
routing may be offset or changed if approved by the Contracting Officer in
order to reduce conflicts, interruptions, expedite the work, or for any
other reason to the nutual benefit of the Contractor and the CGovernnent.
Uility conflicts may be cast into the floor of the trench providing they
do not interfere with concrete trench drai nage and are approved by the
Contracting O ficer. [After the new heat distribution systemis cut-in,

t he existing systemcan be [renpbved.] [abandoned in place if not in
conflict with the new construction and not shown to be rempved on the

draw ngs.]]

7.7 Pi pi ng Support System

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: Provi de design details of pipe supports on
drawi ngs. Show si zes, shapes and nmeans of how the
systemis to function. Supports may consist of
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wel ded pl ates, channels, structural tees, pipes or
ot her support neans.
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Do not install pipes, pipe supports, or other related itens on the floor
of the concrete trench system Pipe support nenbers spanning traversely
across the tunnel nust allow a mininmmof 100 nr 4 inches cl earance

bet ween structural nenmber and concrete trench floor. Additional m ninmm
cl earances required fromthe pipe insulation surface rmust be as foll ows:
200 mr 8 inches to concrete trench floor, 150 nr 6 inches to side walls,
150 mr 6 inches to trench cover, and 150 mr 6 inches between adj oi ni ng

pi pes.

3.7.8 Pi pe Expansi on

3.

3.

3.
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NOTE: Coordi nate this paragraph with the specified
requi renents in paragraph General Piping
Requi renent s.
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Expansi on nust be accommodat ed by | oops and bends as indicated on the
drawi ngs and specified. Pipe in the |oops and bends nmust acconmodat e
expansi on whil e maintaining required insulation clearance fromfloors,

wal I's, tops, and other pipes to avoid crushing or breaking of insulation
Expansi on | oops may be desi gned around obstacl es such as utility nanhol es,
structures, or trees to avoid construction conflicts. Maintain slopes of
pi pe and trench bottons Contractor must have the option to adjust the

| oop di nensi ons around obstacl es based on final field measurenments, if
approved by the Contracting O ficer. Subnit pipe stress calculations for
each revi sed expansion | oop or bend based on the final actual neasured

| engths, or nmust submit dinensions to the Contracting O ficer for
verification of |oop and bend sizes before proceeding with that segnment of
work. Ensure allowabl e pipe stresses are in accordance with ASVE B31. 1.
Submit final expansion |oop insulation nmethod for approval to the
Contracting Oficer.

7.9 Concrete Trench | nspection Ports
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NOTE: Show i nspection ports on plan view and detail
t hem on the draw ngs.

Provi de inspection ports at appropriate locations to
enabl e the user to observe el bows in expansion | oops
and bends, at high point pipe vents, approximtely
every 30 m (100 feet) of straight run, and at

| ocations requiring frequent (rmonthly) observation
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7.10 Road/ Dri ve Crossings

Install handicap ranp style curb cuts at all street and drive crossings as
i ndi cat ed.

7.11 Rai | road Crossings
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NOTE: Review railroad track renoval /repl acenent
with respective authority and coordi nate al

activities.
B R R

Restore tracks to their original condition as approved by the Contracting
O ficer after construction is conplete.

. 8 TESTS

Conduct tests before, during, and after the installation of the system
Provide all instrunents, equiprment, facilities, and | abor required to
properly conduct the tests. Test pressure gauges for a specific test nust
be approved by the Contracting O ficer and rmust have dials indicating not
less than 1.5 times, nor nore than 3 tines the test pressure.

.8.1 G eani ng of Pi ping

Prior to the hydrostatic and operating tests, flush the interior of the
piping with clean water until the piping is free of all foreign

materials. Flushing and cl eani ng out of system pipe, equipnment, and
conponents rmust not be considered conpleted until w tnessed and accepted
by the Contracting Oficer. After flushing the systemis conpleted, drain
and fill the systemw th clean water. Provide tenporary bypasses or
tenporary strainers around equi pnent and control valves to prevent

cl oggi ng.
.8.2 Field Tests

Conduct the following field tests when applicable to the systeminvol ved.
If any failures occur, ensure adjustments or replacenents as directed by

the Contracting Officer and repeat the tests until satisfactory tests are
conpl et ed.

.8.2.1 Hydrostatic Tests of Service Piping

Hydrostaically test service piping before insulation is applied at field
joints, and be proved tight at a pressure 1.5 tines the working pressure

of [ ] kPa psig or at 1.38 MPa 200 psig, whichever is greater.
Hydrostatic test pressure nust not exceed 3.45 MPa 500 psig. Hydrostatic
test pressures must be held for a mninmmof 4 hours. |If the hydrostatic

test pressure cannot be held, nake necessary adjustnents or replacenents
and repeat the tests until satisfactory results are achieved.

.8.2.2 Equi pnent Tests

Qperate all punps, valves, traps, alarns, controls, and any other operable
item of equi pnent to verify proper operation and conpliance with the
specifications. Record and submit punp voltage, current, and di scharge
readi ngs for approval in accordance with SUBM TTALS par agraph (SD-06).
.8.2.3 I nsul ati ng Fl ange Test

Test insulating flanges for electrical isolation in accordance with the

i nsul ating flange nanufacturer's standard test. This test nust be
wi t nessed and approved by the Contracting Oficer
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3.8.2.4 Qperational Tests

After installation of the concrete trench system or testable portion

t hereof, conduct operational tests. Do not place trench covers prior to
conpl etion of operational tests. COperational tests must consist of
operating the systemat the pressure and tenperature expected for the
system when in normal service, and nust denobnstrate satisfactory operating
ef fectiveness. Ensure the test on each system or portion thereof, last a
m ni mum of 24 hours.

.8.2.5 Trench Water Renpval Tests

After the above tests are conpleted, and before concrete trench and val ve
manhol e covers are placed, clean the concrete trenches, sunps, and val ve
manhol es of dirt and debris. Test concrete trench systemto ensure
gravity drainage of water is maintained in trench bottom from hi gh points
to drained | ow points. Verify water does not pond between high and | ow
points, and that drained | ow points are operational either by use of sunp
punps or by gravity drainage to stormdrains, as indicated. Test nust not
be consi dered conpleted until wi tnessed and accepted by the Contracting
Oficer. Place trench tops and seal ed i mediately after approval by the
Contracting O ficer.

.9 VAl NTENANCE

Provide [six] [ ] [hard] [optical disc] copies of operation and [siXx]

[ ] copies of maintenance manual s for the equi pnent furnished.
Provi de one conplete set prior to performance testing, and the renai nder
upon acceptance. Detail in the operation manuals the step-by-step

procedures required for system startup, operation, and shutdown and

i ncl ude the manufacturer's name, nodel nunber, parts list, and brief
description of all equipnment and their basic operating features. List in
t he mai nt enance manual s routi ne nmai nt enance procedures, possible

br eakdowns and repairs, and troubl eshooti ng gui des and include piping and
equi prent | ayout and sinplified wiring and control diagrans indicating

| ocation of electrical conmponents with term nals designated for wiring, as
installed. Operation and nai ntenance manual s nmust be approved prior to
performance testing.

-- End of Section --
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