NECA/NEMA 605-2018

Standard for Installing ’\@

Undergrou@

Nonmetafe
Utility Quc i £

Contractors Association

N NECK

&\ National Electrical

Manufacturers Association



https://www.stdhive.com/standards/neca-605-2018-pdf/

NECA/NEMA 605-2018

Standard for
Installing Underground
Nonmetallic Utility Duct

Published by
National Electrical
Controctors Association

***
NECK
Jointly developed with

National Electrical
Manufacturers Association

===

—4——-"— 7 A


https://www.stdhive.com/standards/neca-605-2018-pdf/

NOTICE OF COPYRIGE.T
This document is corsyighted by NECA

ISBN: 978-1-94414% 24-)

©2016. Pepraduction of these documents either in hard copy or soft (including posting on the web) is
prohibited ithou t copyright permission. For copyright permission to reproduce portions of this document,
please co.tact NECA Standards & Safety at (301) 215-4549, or send a fax to (301) 215-4500.

f\rT)

Nauonal Electrical Contractors Association
3 Bethesda Metro Center, Suite 1100
Bethesda, Maryland 20814

(301) 657-3110


https://www.stdhive.com/standards/neca-605-2018-pdf/

Table of Contents

L0 R v
NEMA Notice and DiSClaimer.........coucovueiiuiiiiinniiiiinniiniinnniinienecnnecnennecnneenessesse i oot sessesene vi
T2 SCOPC aaeneeeeeeeeetinictttrreceececntrree e eeesssssssseseeeessssssssssssseeesssssssssssansssssssssssssssnasasieseissssns Naseessssssns 1
L1 INCIUACA ottt ae e st nens | eneebhetseeneneeneaens 1
L2 EXCIUACA. ...ttt ettt sttt a sttt ae s ettt seseneaentees 1
1.3 Regulatory and Other REQUITEIMENTS .......cccviiuiiuiuieiieieiereieieieiereieietieseseeeteaeeesesesesesesesesesesesessssssenes 1
2. NOMENCIATUNE .....uueirrirriittiiiiiticttcitntcrenecae e eseessse e ssseeenesaes aeeer sessessssesssessssessaeses 2
3. Selection of Conduit and DUCL .........coueiviiiniiniiinniiiiinieiieirel e cnresseesnessseesseesseessessseees 3
3.1 TYPES Of RACEWAY...uiiiuiieiiirieiie ettt ettt sttt e bt te s e ese st et e et et ebe e st et st ese e e b et sbenentene 3
3.2 PIPE SHEMESS...cuiuiiiiieiciiiicccic et e ettt 3
4. Handling and Storage of Conduit and DUCL.............ccivveet voned tvinuinneinnennecnneeseeseesaesseesssesssees 4
4.1  Handling ....cccoovevverennenneneereereneeneeneeeee e T N OO OTR 4
4.2 STOraZe...cciiiiiiriiniiiiine s ...\ ettt ettt et ettt r e a e nes 4
4.3  Handling on the JODSITE .....cecirrerireirieereneireei e ettt se st a e senees 5
5. Installation of Conduit and DUCL.......c..ccecet viieiriiiiiiniiniinecncneceeneesae et ssseessesssaessaeees 6
5.1  Proper INSTAllation......ecceceueeieueieieerieiereetess 2500 eteteert ettt sttt ettt st et be st et e et e et e be e et e et e st be et e et ene 6
5.2 Trench Excavation ........cccoevuevereeenes i D e et et s e s s et s et se e et 6
5.3  Conduit and DUCE SEPATAtiON .i..ccei foe /it ettt ettt sttt st et ettt st et be et e et ene 7
5.4 JOINING Of RACEWAY ...vvviuiririeedl et ittt ettt ettt 8
5.5  Encased Burial (EB) of Rigi: Ncnmetallic Conduit (RNC) .....cccoevruruereirinririeeeininineeeceneeeeeeseseenenene 8
5.6  Direct Burial (DB) of Ri/;1d .Nonmetallic Conduit (RNC)......ccceevuirririiieiieiceeseeeeeseeeeeseesee e sseesseennes 10
5.7 EXPansion FIttNgs.... it ittt ettt 11
5.8 Field BENAING..... v ceii ittt ettt 11
5.9 ShOrt-Radils EIL YWS. ...ccioiriiieiiiiinieiccctint ettt ettt sttt ettt 12
5.10 Conduit and DUCE 118PAITS c.cuveueeueirieerteieteieerteertete sttt st et te st ettt e et e et ebe st st e et esentese e stesentesenteseeesenensens 12
5.11 Connectinas 1> Conduit Systems of Other Materials.........oeeccevnrieiieninnineecircceereeeeeeenene 13
5.12 Conduic ROIAING (FiSHING) ..veveuiuiiiriiiiiiiiiicieccirtee ettt ettt 13
5.13  MAndIellIig coveeeueiieieieciiniee ettt ettt et ettt bbb 13
6. Fii!d beding Procedures for PVC Conduit .......ecueiineenniinninnniiniinnneiniennecnnecnecnnecnneneensee 15
6.0 Proper INSTAllation...co.eceieuiieieieieeteeee ettt ettt ettt ettt b ettt b ettt et eae 15
0.7 JOIIIIIZ ettt ettt ettt ettt et b et e et b e bt et s b e et et R e b et et et R e b et et et e b et et et ese b et e e e st nens 15
2.2 Trench EXCAVATION ...cooviiiiuiiiiiiiicciint ettt ettt e et b et 16
6.3  Procedures for Installation of Conduits for Field Bends.........cccccovuniiuieininininiicinniniiiciinncccinene 16
7. Conduit-In-Casing CoNStrUCtION ........ccoveiriviiiiriiniiiiiniiiniiiicieenetisiesseessssessssassesssessssssssssees 18
7.1  Conduit-in-Casing CONSIIUCHION .....cucueuiiriiiiiiciiiiiiecit e 19
7.2 Using Conduit-in-Casing CONSIIUCHION ....cuiuiuiuiiniiiiiiiciiiiiccii e 19


https://www.stdhive.com/standards/neca-605-2018-pdf/

NECA/NEMA 605-2018 Standard for Installing Underground Nonmetallic Utility Duct

7.3 Casing TYPESs ANd SIZES....ccurueueriuiriririiieieeirirtciei ettt ettt ettt sttt ettt bttt bt 19
7.4 Conduit NOrmally USEd.......cceciriririiieiirinirieicciininieieieeteste ettt ettt sene 19
7.5  Supporting the COMAUILS .......c.ccerrriiuiiirinireeect ettt ettt sttt e s sene 19
7.6 Typical Bore Spacer EXamMPIES.......coceueeerririeueuiininirieieicttsineereiettse ettt sttt sesesene 20
7.7 Grout and ReaSONS 10 GIOUL......ccvurueuiueiriririeieiettntriesereeststse ettt sttt ae ettt s s se et s s e sesteseesenene 22
7.8 “No Grout” and “Blown Sand” APPHCAtIONS . ......eeetevertrieririeenieietrieerteestetestseeestesestese st see e seeseseese st eseeseens 23
7.11  Other Methods and PractiCes .......eeueereriririeueueirinirieieietstsisee ettt sttt sse et sae s e eeseseenene 25
8. Solvent-Cementing Joints for PVC Rigid Nonmetallic Conduit, Duct, and Fittings.........c.......c.... 26
8.1  To Prime or NOt t0 PIilme....cccciviviniiiniiiiiiiiniciicicncnreint et sesseessreses e snott 26
8.2 Selection of SOIVENt CEMENT......ccuvuriiuiuiiriniiiiieriiiniieieettrr ettt eseessesesesestsnns Sheret s bevene 26
8.3  Cutting Conduit OF DUCL ...ccueiiuiirieirieieteieerte ettt ettt ettt sttt et st et be st eestesess et ebenesene 26
8.4 ClEAMING ..c.veuirteuiieieinte ettt ettt ettt ettt b et bt st e et e b et e b et st eae b e se e e b et st et st esentebentes esbeneatebetebenetene 27
8.5  ApPPLication ProCedure ........occvueiinieinieeninieinieete ettt ettt e\ WSO 27
8.6 Assembly Precautions.........ocecivininiiuicinininicicciininieeeetninne et esessssssseesed e et bevesesestsssesenene 27
8.7  Atmospheric Considerations........c.ceceeceeerieuertrreneriererteeneereseseeeseenesesseneseene N e 27
9. JOINING Of RTRC ..uuuciuiiiuiiiiiiiiiiiinitentenntesaesseessessstssssessssssssesssseriasssssessstesssssssesssssssssssssessasssses 29
9.1  General Recommended Joining Procedures........c..ccceevereeererercrnenenenns et aereeeeraeeaes 29
9.2 Specific Joining Types and ProCeAUIES ........eeueererirueuereeninireeieere feereeieet et seseesestsseseseesesssseseseseessesesene 29
9.3 Joint Cleaning and Adhesive INSTITICHIONS ....coveueveemererreririeireer e st ettt se et see e eene 31
9.4 RTRC COUPLNG JOINLS .euveueiereerreirieireerentnreereeeseesesesreeseeeses heere eesesseseessetssesessesensesensssentssesesesensssenssens 33
10. Joining Procedures for HDPE Raceway............coueuuens SN N 34
10.1  INEFOQUCTION 1ottt ettt ettt ettt b ettt b ettt sttt a b beseaeatees 34
10.2  GeNeral PrOVISIONS ..covrveveueuiinirieieieitirtnieseieetsts eeent eeeee i eieatte et seseste st st se sttt s sese sttt sese e et steseseseasannees 34
10.3  Mechanical FITHIES ...oveveueuereririereieeinireeiees it et ettt es ettt s et ses b s sttt ae e ettt seseseneannes 34
10.4 Barbed Mechanical FIttIGS ......eueueerirries coe sttt ettt ettt s ettt et eeees 35
10.5 Threaded Mechanical FIttNGS ......cccoceitcveil ettt ettt et eeees 35
10.6  COmMPTESSION FItHIES ..vevrreuereeririereres ters ettt ettt sttt s et ettt st b et sttt b et se e nae st 35
10.7  EXPANSION JOINES .eeuteuirtirtertrrieers e s i teteteteeteteteateseste st et eae s b et et et ebe e b et et et ebe s et et esesbe b et et esesbe st et eneenen 35
10.8  Heat FUSION..cciiviirieiiricinee sl ettt ettt ettt ettt sttt se e sa et 35
10.9  Butt FUSION JOININE c.cveveeell ettt ettt ettt ettt sttt sttt st se et nae s 35
10.10 Socket FUSION JOIMING. £1riih coes ittt ettt sttt sttt b ettt b et sa ettt sebeseneaenees 36
10.11 Electrofusion JOIMING. ..« evrieieueiinirieieieeestst ettt ettt s s sttt se s sttt bbbttt seseseneansees 36
10.12 Repair Operatior~.............. eeateueeheateateteheeteateteae et et et et e b et et et e h e heteateae e b et et et e h et et et e st b et et eaeebe et et et eaeeten 36
Annex A: NECA ai d NEMA InfOrmation ....c..ceueieueiniinueiniinniinicnniinneneinnesnneconeseessesssessesns 37
Annex B: Refei 2nce Standards ..........ceeviniininniiniiniiniiiiniiinniennesnesesssessssessees 38


https://www.stdhive.com/standards/neca-605-2018-pdf/

(This foreword is not a part of the standard)

Foreword

National Electrical Installation Standards are
intended to improve communication among
specifiers, purchasers, and suppliers of electrical
construction services. They define a minimum
baseline of quality and workmanship for installing
electrical products and systems. NEIS are intended
to be referenced in contract documents for electrical
construction projects. The following language is
recommended:

Underground Nonmetallic Utility Duct should

be performed in accordance with NECA/NEMA

605-2018, Standard for Installing Underground
Nonmetallic Utility Duct.

NECA/NEMA 605 is an adoption of NEMA
TCB 2-2012, NEMA Guidelines for the Selection of

Underground Nonmetallic Duct. NEMA’s TCB 2:2012

guideline is intended to provide assistance as « gvide
to obtain the most appropriate and satisf ctors
installation of rigid nonmetallic conduic (Ri7C)
or raceway systems. This guideline is i1 no way
intended to assume or replace 711y responsibilities
of engineers, customer represel.’ ati* es, owners, or
other persons in establishing engineering design
practices and procedur<s be-t suited to individual
job conditions. The com} 'cte text of NEMA’s
publication is repro luced here, in this National
Electrical Instellaiion Standard.

Use of NE'S is voluntary, and the National Electrical
Con.racier Association assumes no obligation or
lia":ility *o u ers of this publication. Existence of a
sianaoid shall not preclude any member or non-
meraber of NECA from specifying or using alternate
construction methods permitted by applicable
regulations.

This publication is intended to comply with the
edition of the National Electrical Code (NEC) in

effect at the time of publication. Becarse they are
quality standards, NEIS may in comre in.*ances go
beyond the minimum requiremc. ts ol *he NEC. It
is the responsibility of users of this publication to
comply with state and loc2l el ctrical codes when
installing electrical prodc<ts ai 1 systems.

Suggestions for wex1s.7ns and improvements to this
standard are welcc me They should be addressed to:

NECA Standards & Safety
3 Bet.iesda Metro Center, Suite 1100
Bethesda, MD 20814
(301) 215-4521 Telephone
(301) 215-4500 Fax
www.neca-neis.org
neis@necanet.org

To purchase National Electrical Installation
Standards, contact the NECA Order Desk at (301)
215-4504 tel, (301) 215-4500 fax, or orderdesk@
necanet.org. NEIS can also be purchased in .pdf
download format from www.neca-neis.org/store.

Copyright © 2017, National Electrical Manufacturers
Association. All rights, including translation into
other languages, reserved under the Universal
Copyright Convention, the Berne Convention for
the Protection of Literary and Artistic Works, and
the International and Pan American copyright
conventions.

National Electrical Installation Standards, NEIS, and
the NEIS logo are trademarks of the National Electrical
Contractors Association. National Electrical Code and
NEC are trademarks of the National Fire Protection
Association, Quincy, Massachusetts.

Cover photo courtesy Jay Hintze/Quality Electric Inc.,
Boise, ID
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(This notice is not a part of the standard)

NEMA Notice and Disclaimer

The information in this publication was considered
technically sound by a consensus among persons
engaged in its development at the time it was
approved. Consensus does not necessarily mean
there was unanimous agreement among every person
participating in the development process.

The National Electrical Manufacturers Association
(NEMA) standards and guideline publications, of
which the document herein is one, are developed
through a voluntary standards development process.
This process brings together volunteers and/or

seeks out the views of persons who have an interest
in the topic covered by this publication. Although
NEMA administers the process and establishes

rules to promote fairness in the development of
consensus, it does not write the documents, nor does
it independently test, evaluate, or verify the accuracy
or completeness of any information or the sourZaesc
of any judgments contained in its standarcs an
guideline publications.

NEMA disclaims liability for any persoal wijury,
property, or other damages of any n. ‘ure, whether
special, indirect, consequential, o1 compensatory,
directly or indirectly resulting frc m the publication,
use of, application, or reliance 1 this document.
NEMA disclaims and inu'-es no guaranty or
warranty, express ¢r it vlied, as to the accuracy

or completeness of a1.7 information published
herein, and disc'aims and makes no warranty that

the information in this document will fulfil! ar. -
particular purpose(s) or need(s). NEMA does not
undertake to guarantee the performai.e o1 iy
individual manufacturer’s or seller’s proaacts or
services by virtue of this standard ¢+ guide.

In publishing and making this aocuzient available,
NEMA is not undert. king ‘o 1ender professional
or other services for or «n Fehalf of any person or
entity, nor is MEM A undertaking to perform any
duty owed by an; vcison or entity to someone else.
Anyone usi1 g this document should rely on his or
her ovmn n.depcundent judgment or, as appropriate,
seek the . dvice of a competent professional in
detcrmining the exercise of reasonable care in any
given urcumstance. Information and other standards
on the topic covered by this publication may be
available from other sources, which the user may
wish to consult for additional views or information
not covered by this publication.

NEMA has no power, nor does it undertake to
police or enforce compliance with the contents

of this document. NEMA does not certify, test,

or inspect products, designs, or installations for
safety or health purposes. Any certification or other
statement of compliance with any health- or safety-
related information in this document shall not be
attributable to NEMA and is solely the responsibility
of the certifier or maker of the statement.
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1. Scope

1.1 Included

This guideline covers recommendations for the
selection, handling and installation of underground
single bore rigid nonmetallic conduit (RNC)

or raceway for power, lighting, signaling, and
communications applications. For the purposes of
this guideline, rigid nonmetallic conduit (RNC) or
raceway refers to HDPE, PE, PVC or RTRC conduit
and duct.

1.2  Excluded

Corrugated coilable utility duct is not covered in

this guideline; details on storage, handling, and
installation are covered in NEMA TCB-3. Although
not specifically mentioned in this standard,
variations of the products discussed may occasion:lly
be specified. Users should follow installation
recommendations of the manufacturer.

1.3 Regulatory and Other.Re wuitements

All information in this publica iz is intended to
conform to the National El--tricet"Code® (NFPA
Standard 70). Installers <i:ll a'ways follow the NEC®,
applicable state and loc.! co les, and manufacturer’s
instructions when.installit.; electrical equipment and
systems.

Only qualified persons as defined in the 1 TEC
familiar with the construction and insta.'ation of
electrical power distribution anc -oni. = systems
and equipment shall perform the technical work
described in this publication. ‘Administrative
functions and other task. can v performed under
the supervision of a qu-lifi-d person. All work
shall be perforn.» in accordance with NFPA 70E,
Standard for Electr. 2! Safety in the Workplace.

General req ' ucinents for installing electrical
products and systems are described in NECA 1-2015,
Ctandard for Good Workmanship in Electrical
Cor<truction (ANSI). Other National Electrical
Ins*allation Standards provide additional guidance
1or installing particular types of electrical products
and systems. A complete list of NEIS is provided in
Annex B.
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