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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  t he pr ocur ement ,  i nst al l at i on,  and 
t est i ng of  s l i p l i ni ng f or  exi st i ng ext er i or  pi pi ng.

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

**************************************************************************

PART 1   GENERAL

1. 1   SUMMARY

Thi s sect i on of  t he speci f i cat i ons consi st s of  t he r equi r ement s and wor k 
needed t o r ehabi l i t at e [ an]  exi st i ng pi pe[ s]  i n a l evee syst em usi ng t he 
s l i p l i ni ng met hod by pr ovi di ng pi pe l i ner [ s] ,  bul kheads,  annul ar  space 
gr out i ng bet ween t he host  and sl i p l i ner ,  per f or mance t est i ng as st at ed 
her ei n and pr ovi di ng al l  l abor ,  mat er i al s and equi pment  necessar y t o 
accompl i sh t he wor k as st at ed her ei n.   I n al l  i nst ances,  r ehabi l i t at i on 
shal l  i ncl ude i nst al l at i on of  [ a]  l i ner  pi pe wi t hi n an exi st i ng host  pi pe 
wi t h a cont i nuousl y gr out ed annul ar  space.   The si ze[ s] ,  t ype[ s] ,  and 
di mensi ons of  t he pi pe l i ner [ s]  shal l  be sel ect ed by t he Cont r act or  and 
submi t t ed f or  appr oval  and shal l  i ncl ude al l  connect i ons,  j oi nt s,  and ot her  
appur t enances as r equi r ed t o compl et e t he wor k.

1. 2   MEASUREMENT AND PAYMENT

Payment  wi l l  be made f or  wor k per f or med under  t hi s  i t em i n accor dance wi t h 
[ t he] [ each]  pi pe s l i p l i ned as shown i n t he bi d schedul e.   Payment  i ncl udes 
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al l  cost s associ at ed wi t h l abor ,  equi pment ,  mat er i al ,  super vi s i on,  
c l eani ng,  i nspect i on,  sheet i ng,  i nst al l at i on,  saf et y,  dust / er osi on cont r ol ,  
t est i ng,  s i t e r est or at i on and al l  ot her  wor k speci f i ed or  not  whi ch i s 
r easonabl y r equi r ed t o pr ovi de a compl et ed i nst al l at i on.  Any i t em not  
speci f i ed shal l  be consi der ed i nc i dent al  t o t he wor k.   I ncl ude al l  
i nci dent al  cost  i n t he bi d pr i ce f or  t he s l i p l i ner .

1. 3   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y  
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM C138/ C138M ( 2017a)  St andar d Test  Met hod f or  Densi t y 
( Uni t  Wei ght ) ,  Yi el d,  and Ai r  Cont ent  
( Gr avi met r i c)  of  Concr et e

ASTM C150/ C150M ( 2017)  St andar d Speci f i cat i on f or  Por t l and 
Cement

ASTM C403/ C403M ( 2008)  St andar d Test  Met hod f or  Ti me of  
Set t i ng of  Concr et e Mi xt ur es by 
Penet r at i on Resi st ance

ASTM C495/ C495M ( 2012)  St andar d Test  Met hod f or  
Compr essi ve St r engt h of  Li ght wei ght  
I nsul at i ng Concr et e

ASTM C497 ( 2018)  St andar d Test  Met hods f or  Concr et e 
Pi pe,  Manhol e Sect i ons,  or  Ti l e

ASTM C497M ( 2017)  St andar d Test  Met hods f or  Concr et e 
Pi pe,  Manhol e Sect i ons,  or  Ti l e ( Met r i c)

ASTM C581 ( 2015)  St andar d Pr act i ce f or  Det er mi ni ng 
Chemi cal  Resi st ance of  Ther moset t i ng 
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Resi ns Used i n Gl ass- Fi ber - Rei nf or ced 
St r uct ur es,  I nt ended f or  Li qui d Ser vi ce

ASTM C939/ C939M ( 2016a)  St andar d Test  Met hod f or  Fl ow of  
Gr out  f or  Pr epl aced- Aggr egat e Concr et e 
( Fl ow Cone Met hod)

ASTM C942 ( 2010)  Compr essi ve St r engt h of  Gr out s f or  
Pr epl aced- Aggr egat e Concr et e i n t he 
Laboratory

ASTM D2412 ( 2011)  Det er mi nat i on of  Ext er nal  Loadi ng 
Char act er i st i cs of  Pl ast i c Pi pe by 
Par al l el - Pl at e Loadi ng

ASTM D3212 ( 2007;  R 2013)  St andar d Speci f i cat i on f or  
Joi nt s f or  Dr ai n and Sewer  Pl ast i c Pi pes 
Usi ng Fl exi bl e El ast omer i c Seal s

ASTM D3262 ( 2016)  " Fi ber gl ass"  
(Glass-Fiber-Reinforced 
Ther moset t i ng- Resi n)  Sewer  Pi pe

ASTM D3350 ( 2012)  Pol yet hyl ene Pl ast i cs Pi pe and 
Fi t t i ngs Mat er i al s

ASTM D3681 ( 2012;  E 2014)  St andar d Test  Met hod f or  
Chemi cal  Resi st ance of  “ Fi ber gl ass”  
(Glass–Fiber–Reinforced 
Ther moset t i ng- Resi n)  Pi pe i n a Def l ect ed 
Condition

ASTM D3839 ( 2014)  Under gr ound I nst al l at i on of  
" Fi ber gl ass"  ( Gl ass- Fi ber - Rei nf or ced 
Ther moset t i ng- Resi n)  Pi pe

ASTM D4161 ( 2014)  " Fi ber gl ass"  
(Glass-Fiber-Reinforced 
Ther moset t i ng- Resi n)  Pi pe Joi nt s Usi ng 
Fl exi bl e El ast omer i c Seal s

ASTM F1697 ( 2009;  R 2015)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pr of i l e St r i p 
f or  Machi ne Spi r al - Wound Li ner  Pi pe 
Rehabi l i t at i on of  Exi st i ng Sewer s and 
Conduit

ASTM F1741 ( 2008;  R 2016)  St andar d Pr act i ce f or  
I nst al l at i on of  Machi ne Spi r al  Wound Pol y 
( Vi nyl  Chl or i de)  ( PVC)  Li ner  Pi pe f or  
Rehabi l i t at i on of  Exi st i ng Sewer s and 
Conduits

ASTM F2620 ( 2013)  St andar d Pr act i ce f or  Heat  Fusi on 
Joi ni ng of  Pol yet hyl ene Pi pe and Fi t t i ngs

ASTM F477 ( 2014)  St andar d Speci f i cat i on f or  
El ast omer i c Seal s ( Gasket s)  f or  Joi ni ng 
Pl ast i c Pi pe
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ASTM F585 ( 2016)  St andar d Gui de f or  I nser t i on of  
Fl exi bl e Pol yet hyl ene Pi pe i nt o Exi st i ng 
Sewers

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1 ( 2014)  Saf et y and Heal t h Requi r ement s 
Manual

1. 4   ADMI NI STRATI VE REQUI REMENTS

1. 4. 1   Pr e- I nst al l at i on Conf er ence

Wi t hi n [ _____]  cal endar  days of  not i ce t o pr oceed,  conduct  a 
scope- val i dat i on meet i ng,  i ncl udi ng pot ent i al  Sub- Cont r act or s,  and 
Cont r act i ng Of f i cer  t o f aci l i t at e common agr eement  and under st andi ng of  t he 
wor k t o be per f or med.    At  t hi s t i me,  t he r esumes of  Sub- Cont r act or s,  
pr oj ect  super i nt endent  or  pr oj ect  manager  shal l  be suppl i ed t o t he 
Cont r act i ng Of f i cer  or  be el i mi nat ed f r om consi der at i on.

1. 4. 2   Det ai l ed Wor k Pl an

Submi t  a Det ai l ed Wor k Pl an not  l ess t han 30 days pr i or  t o commencement  of  
wor k.   The pl an shal l  i ncl ude but  i s  not  l i mi t ed t o t he f ol l owi ng:

a.  Pr oposed const r uct i on sequenci ng and schedul i ng

b.  Pl an f or  r emoval  of  any obst r uct i ons encount er ed

c.  Det ai l  Dr awi ngs i n an appr oved f or m,  f or  [ each]  s l i p l i ni ng syst em 
i ncl udi ng pi pe manuf act ur er ' s i nst r uct i ons f or  i nst al l at i on

d.  Li st  of  pr oposed pr oduct s showi ng new di amet er [ s]  of  s l i p l i ni ng pi pe[ s]  
t o be i nst al l ed al ong wi t h exi st i ng pi pe di amet er [ s]

e.  Speci f y al l  mandr el  di mensi ons,  i ncl udi ng l engt h[ s] ,  f or  each pi pe t o be 
s l i p l i ned

f .  Pr ovi de maxi mum dept h of  cover  over  pi pe[ s]

g.  Ar eas r equi r i ng speci al  const r uct i on t echni ques

h.  Pr oposed met hods f or  f l ow cont r ol  or  by- pass t o di ver t  excessi ve f l ow 
away f r om a sect i on of  pi pe i f  t he need ar i ses dur i ng t he s l i p l i ni ng 
process

i .   Pr oposed access and st agi ng ar ea[ s]

j .   Pr oposed met hod of  r e- est abl i shment  of  connect i on[ s]  ( i f  appl i cabl e)

k.   Joi nt s,  gasket s,  pr oposed Resi ns,  Coat i ngs,  [ _____] ,  and ot her  
per t i nent  i nf or mat i on as appl i cabl e

l .   Dat es of  excavat i on and pi pe pl acement ,  al ong wi t h pr oposed wor k hour s

m.   Met hod f or  pr event i ng damage t o t he host  and l i ner  pi pe[ s]  usi ng gui de 
r ai l s ,  pi pe i nver t  pavi ng,  or  ot her  appl i cabl e met hods when t he i nver t  
of  t he host  pi pe has det er i or at ed s i gni f i cant l y
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n.   Met hod f or  wast e gr out  r ecover y 

o.   Det ai l ed pl an f or  deal i ng wi t h buoyant  upl i f t  of  t he l i ner  pi pe dur i ng 
grouting

p.   Heal t h & Saf et y Pl an i n compl i ance wi t h EM 385- 1- 1.

q.   Manuf act ur er ' s r ecommendat i on r egar di ng met hods f or  r epai r  of  damage t o 
l i ner  pi pe f ol l owi ng i nst al l at i on

r .   Li st  of  pr oposed subcont r act or s

s.   Wr i t t en conf i r mat i on t hat  t he gr out i ng pr ocedur es has been coor di nat ed 
wi t h t he gr out  i nst al l er  and t he l i ner  pi pe manuf act ur er .

1. 4. 3   Sequenci ng and Schedul i ng

Submi t  pl an f or  f i nal  appr oval  of  Const r uct i on Pr ogr ess Schedul e pr i or  t o 
commenci ng const r uct i on.   Pr ovi de 72 hour  not i ce t o Cont r act i ng Of f i cer  
pr i or  t o pl aci ng l i ner  pi pe[ s] .   Do not  pr oceed wi t h s l i p l i ni ng oper at i ons 
f or  pi pe[ s]  t hat  ar e l i kel y t o r each gauge oper at i on el evat i on wi t hi n 5 
days as f or ecast  by t he Nat i onal  Weat her  Ser vi ce.   l ay out  t he sequenci ng 
of  wor k t o mi ni mi ze wor k st oppages as a r esul t  of  hi gh wat er .   Addi t i onal l y 
af t er  l i ner  pi pe has been pl aced,  make al l  r easonabl e at t empt s t o gr out  t he 
annul us pr i or  t o par t i al  or  t ot al  submer gence of  t he pi pe.   I n t he event  i n 
whi ch hi gh wat er  submer ges a por t i on of  a l i ned pi pe pr i or  t o annul ar  
gr out i ng,  c l ean out  t he annul ar  space usi ng hi gh pr essur e wat er  j et t i ng 
pr i or  t o gr out i ng.

1. 5   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i c t  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i c t  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y  ar e not  used f or  Navy,   
Ai r  For ce,  and NASA pr oj ect s.
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Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   The " S"  f ol l owi ng a submi t t al  i t em 
i ndi cat es t hat  t he submi t t al  i s  r equi r ed f or  t he 
Sust ai nabi l i t y  eNot ebook t o f ul f i l l  f eder al l y  
mandat ed sust ai nabl e r equi r ement s i n accor dance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Cont r act or  Qual i f i cat i ons;  G,  DO
Gr out  Cont r act or  Qual i f i cat i ons;  G,  DO
Pi pe I nspect i on Pr ocedur es;  G,  DO
Const r uct i on Pr ogr ess Schedul e;  G,  DO
CCTV Recor di ngs and Repor t  Logs;  G,  DO
Di gi t al  Phot ogr aphs and Repor t  Logs;  G,  DO
Det ai l ed Wor k Pl an;  G,  DO
Anal ysi s and Cal cul at i ons;  G,  DO

SD- 02 Shop Dr awi ngs

Bul kheads;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Li ner  Pi pe;  G[ ,  [ _____] ]
Sol ubl e React i ve Si l i cat e Concr et e Tr eat ment  Pr oduct ;  G,  DO
UV Pr ot ect i ve End Tr eat ment ;  G,  DO

SD- 05 Desi gn Dat a

Conveyance Capaci t y;  G[ ,  [ _____] ]
Downst r eam Scour  Pr ot ect i on;  G[ ,  [ _____] ]
St r uct ur al  Pr oper t i es;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Gr out  Tr i al  Mi x Test s

SD- 10 Oper at i on and Mai nt enance Dat a

Mai nt enance;  G[ ,  [ _____] ]

SD- 11 Cl oseout  Submi t t al s
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Manuf act ur er ' s War r ant y;  G,  DO
Post - I nst al l at i on CCTV Recor di ngs and Repor t  Logs;  G,  DO
Post - I nst al l at i on Di gi t al  Phot ogr aphs and Repor t  Logs;  G,  DO

1. 6   QUALI TY ASSURANCE

1. 6. 1   Qual i f i cat i ons and Super vi s i on

Submi t  Cont r act or  Qual i f i cat i ons f or  s l i p l i ni ng pi pi ng,  document i ng t hei r  
engagement  i n t he successf ul  i nst al l at i on of  s i mi l ar  s l i p l i ni ng syst ems 
f or  at  l east  [ _____]  year s.   Pr ovi de an exper i enced super i nt endent  wi t h 
exper i ence i n i nst al l at i on of  s i mi l ar  s l i p l i ni ng syst ems.   The 
super i nt endent  shal l  be on s i t e at  al l  t i mes and shal l  have f ul l  aut hor i t y 
t o di r ect  t he means,  met hods,  equi pment  and per sonnel  and per f or mance of  
t he wor k.

1. 6. 2   Gr out  Cont r act or  Qual i f i cat i ons

Submi t  Gr out  Cont r act or  Qual i f i cat i ons i n l et t er  f or m f r om t he f oam 
manuf act ur er  st at i ng t hat  t hey ar e an appr oved appl i cat or  f or  t hat  pr oduct ,  
as wel l  as t he gr out  mi x desi gn,  and t est  br eak r esul t s f or  t hat  par t i cul ar  
desi gn.   Ref er ence par agr aph GROUT MATERI ALS AND MI XES f or  gr out  mi x desi gn 
requirements.

1. 7   DELI VERY,  STORAGE,  AND HANDLI NG

Pr event  i nj ur y or  abr asi on t o l i ner  pi pe dur i ng l oadi ng,  t r anspor t at i on,  
and unl oadi ng.   Do not  dr op pi pe f r om car s or  t r ucks,  nor  al l ow pi pe t o 
r ol l  down ski ds wi t hout  pr oper  r est r ai ni ng r opes.   Use sui t abl e pads,  
st r i ps,  ski ds,  or  bl ocks f or  each pi pe dur i ng t r anspor t at i on and whi l e 
awai t i ng i nst al l at i on i n t he f i el d.   Li ner  pi pe shal l  be moved by machi ner y 
i n a cont r ol l ed manner .   Do not  al l ow l i ner  pi pe t o r ol l  down t he l evee 
embankment  at  any t i me.   Handl e and st or e i n accor dance wi t h t he 
manuf act ur er ' s publ i shed r ecommendat i ons.

Remove sl i p l i ner  pi pe wi t h cut s,  gashes,  ni cks,  abr asi ons,  or  any such 
physi cal  damage whi ch i s deeper  t han 10 per cent  of  t he wal l  t hi ckness f r om 
t he s i t e and r epl ace wi t h undamaged pi pe at  no addi t i onal  cost  t o t he 
Government.

1. 8   WARRANTY

Submi t  [ _____]  copi es of  t he s i gned Manuf act ur er ' s  War r ant y f or  al l  
pr oduct s wi t hi n [ _____]  [ days]  [ weeks]  of  f i nal  compl et i on of  t he wor k.

PART 2   MATERI ALS

2. 1   DESI GN REQUI REMENTS

2. 1. 1   Conveyance Capaci t y

Pr ovi de s l i p l i ni ng pi pe[ s]  desi gned t o al l ow t he maxi mum conveyance 
capaci t y possi bl e,  but  i n no case pr ovi de l ess capaci t y t han cur r ent l y 
exi st s whi l e mai nt ai ni ng a 25 mm 1- i nch mi ni mum aver age annul ar  space 
bet ween t he host  pi pe and l i ner  pi pe f or  gr out i ng.   I n some cases capaci t y 
can be i ncr eased by i mpr ovement  of  ent r ance condi t i ons and any such 
i mpr ovement s must  be submi t t ed.   Submi t  cal cul at i ons t hat  demonst r at e how 
capaci t y i s  det er mi ned f or  t he l i ner  pi pe.   I f  t her e ar e c i r cumst ances 
whi ch pr ohi bi t  suppl y i ng a s l i p l i ni ng syst em t hat  pr ovi des at  l east  t he 
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cur r ent  conveyance capaci t y f or  [ each]  [ t he]  pi pe t o be s l i p l i ned,  not i f y 
t he Cont r act i ng Of f i cer  t o det er mi ne an appr opr i at e cour se of  act i on.    

2. 1. 2   Downst r eam Scour  Pr ot ect i on

Consi der  t he vel oci t y of  out l et  f l ow and t ake appr opr i at e act i on,  i f  
needed,  t o ensur e t hat  downst r eam scour  pr ot ect i on i s adequat e.   Thi s may 
be addr essed wi t h r i p r ap,  baf f l e bl ocks,  ener gy di ssi pat er s,  or  ot her  
means.

2. 1. 3   Desi gn Cr i t er i a

The sl i p l i ner  pi pe syst em shal l  be desi gned by a l i censed pr of essi onal  
engi neer  t o meet  t he st andar ds out l i ned i n t he f ol l owi ng sub- par agr aphs.  
Submi t  cal cul at i ons of  t he syst em' s st r uct ur al  pr oper t i es pr i or  t o 
const r uct i on.   Suppor t  al l  assumpt i ons ut i l i zed i n cal cul at i ons wi t h 
pr oduct  dat a,  t est  r epor t s,  or  r ef er enced publ i cat i ons.

a.   Desi gn t he new sl i p l i ner  pi pe syst em usi ng t he f ul l y  f l ood- l oaded 
l evee el evat i on t o est abl i sh ext er nal  hydr ost at i c pr essur e.

b.   Desi gn t he new sl i p l i ner  pi pe syst em f or  maxi mum 5 per cent  oval i t y  and 
a maxi mum al l owabl e l ong t er m def l ect i on of  5 per cent .

c.   Desi gn t he new sl i p l i ner  pi pe syst em usi ng a saf et y f act or  of  2. 5 f or  
buckl i ng and 2. 0 f or  bendi ng,  wal l  cr ushi ng and buoyancy.   Anal ysi s f or  
buckl i ng shal l  be t wo- f ol d:  t o check f or  buckl i ng f r om t he gr out i ng 
pr essur e of  t he l i ner  pi pe;  and t o check f or  buckl i ng f r om ext er nal  
pr essur e of  t he under gr ound wat er  t abl e.   I gnor e t he cr oss- sect i onal  
shape di st or t i on of  t he host  pi pe i n t he buckl i ng anal ysi s.

2. 1. 4   Anal ysi s and Cal cul at i ons

Submi t  det ai l ed anal ysi s and cal cul at i ons,  st amped by a l i censed P. E. ,  not  
l ess t han 30 days pr i or  t o commencement  of  wor k.   Demonst r at e sui t abl e 
appl i cat i on of  pr oduct s based on t he f ol l owi ng par amet er s:

a.   Def l ect i on

b.   Conf i ned buckl i ng ( f or  bot h Gr out i ng case and t he Fl ood Load case)

c.   Long- t er m ( 50- year )  hydr ost at i c buckl i ng

d.   Cal cul at i ons ver i f y i ng conveyance capaci t y and vel oci t y of  out l et  f l ow 
meet  t he r equi r ement s as st at ed her ei n

e.   Desi gn Cal cul at i ons showi ng t hat  t he pr oposed pi pe sat i sf i es t he 
cur r ent  desi gn cr i t er i a negl ect i ng any cont r i but i on of  t he host  pi pe[ s]

f .   Bul khead desi gns and l ocat i ons i ncl udi ng vent  and i nj ect i on por t  
l ocat i on and pr oposed mat er i al s t o be used i n bul khead const r uct i on

g.   Buoyant  f or ce cal cul at i ons dur i ng gr out i ng

h.   Gr out  mi x desi gns per  t he r equi r ement s st at ed her ei n

i .   I ni t i al  set  t i me of  gr out

j .   Est i mat ed gr out  vol ume f or  each pi pe
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k.   The maxi mum gr out  i nj ect i on pr essur es pr oposed as wel l  as maxi mum 
al l owabl e gr out  i nj ect i on pr essur es as pr ovi ded by t he pi pe manuf act ur er

l .   Pr oposed gr out  st age vol umes

2. 2   LI NER PI PE

Pr ovi de pi pe[ s]  const r uct ed of  cor r osi on r esi st ant ,  t her mopl ast i c,  or  
t her moset t i ng r esi n.  Sui t abl e pi pe l i ni ng mat er i al s i ncl ude sol i d wal l  Hi gh 
Densi t y Pol yet hyl ene Pi pe ( HDPE) ,  Machi ne Spi r al  Wound Pol y Vi nyl  Chl or i de 
( PVC)  Pi pe,  and Gl ass Fi ber - Rei nf or ced Pl ast i c Pi pe.  Secur e wr i t t en pr oduct  
appr oval  f r om t he Cont r act i ng Of f i cer  bef or e commenci ng any wor k.

a.   Sel ect  l i ner  pi pe mat er i al  t o ensur e t hat  t her mal  expansi on or  
cont r act i on does not  exceed a t ot al  of  13 mm 0. 5 i nches f or  t he l engt h 
of  t he pi pe t hr oughout  t he r ange of  ambi ent  ai r  t emper at ur es 
ant i c i pat ed dur i ng t he ser vi ce l i f e of  t he l i ner  pi pe[ s] .   Assume 
ambi ent  ai r  t emper at ur es f or  t hi s  i t em t o r ange f r om [ ___]  degr ees C F 
t o [ ___]  degr ees C F.

b.   Submi t  manuf act ur er ' s det ai l ed pr oduct  dat a wi t h compl et e i nf or mat i on 
on l i ner  pi pe mat er i al s ( pi pes,  j oi nt s,  gasket s,  f i t t i ngs,  ent r ance 
bel l s) ,  physi cal  pr oper t i es,  di mensi ons,  i nst al l at i on mi ni mum/ maxi mum 
al l owabl e par amet er s such as maxi mum r ecommended ext er nal  gr out  
pr essur e,  axi al  compr essi ve st r ess,  mi ni mum bendi ng r adi us or  maxi mum 
j oi nt  angul ar  def l ect i on,  et c.  I ncl ude a manuf act ur er ' s cer t i f i cat e of  
compl i ance wi t h speci f i cat i ons f or  pr oposed mat er i al s.

c.   Pi pe l i ner  mat er i al s ot her  t han t hose st at ed bel ow may be submi t t ed  
f or  consi der at i on and appr oval  by t he Cont r act i ng Of f i cer  based on 
meet i ng t he desi gn r equi r ement s as st at ed her ei n.

2. 2. 1   PVC Pi pe( Machi ne Spi r al  Wound)

2. 2. 1. 1   Pr of i l e St r i p

Pr ovi de ext r uded PVC pr of i l e st r i p i n accor dance wi t h t he r equi r ement s of  
ASTM F1697 except  as not ed bel ow.

a.   Cont r ar y t o ASTM F1697,  composi t e pr of i l e st r i p compr i sed of  ext r uded 
PVC and a f er r ous el ement  necessar y t o pr ovi de l ong- t er m st r uct ur al  
st r engt h of  t he pi pe i s pr ohi bi t ed.

b.   Al l  pr of i l e st r i ps shal l  be speci f i cal l y  appl i cabl e f or  i nst al l at i on 
and use i n t he pr oj ect  envi r onment .

2. 2. 1. 2   Joints

Joi nt s shal l  meet  t he r equi r ement s of  ASTM D3212,  and gasket s meet i ng t he 
r equi r ement s of  ASTM F477.

a.   The j oi nt  shal l  consi st  of  a s i ngl e,  mechani cal  i nt er l ock bet ween 
pr of i l e st r i ps suppl ement ed wi t h seal ant  and i s cr eat ed cont i nuousl y as 
t he pr of i l e i s  wound i nt o t he pi pe.

b.   Once wound i nt o pl ace wi t hi n t he host  pi pe,  j oi nt s shal l  be consi der ed 
compl et ed and t he pi pe shal l  not  be i nt ent i onal l y or  ot her wi se expanded 
or  per mi t t ed t o t r ansl at e i n any di r ect i on at  t he j oi nt .
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c.   The compl et ed l i ner  pi pe shal l  be pr ovi ded such t hat  nei t her  t he 
out s i de di amet er  of  t he pi pe i s i ncr eased nor  t he i nt er nal  di amet er  of  
t he pi pe i s decr eased at  t he j oi nt .

d.   Joi nt s shal l  be wat er - t i ght  over  t he r ange of  head pr essur e expect ed 
f or  t he pi pe.  

2. 2. 2   Sol i d- Wal l  Hi gh Densi t y Pol yet hyl ene Pi pe ( HDPE)

2. 2. 2. 1   Pipe

a.   Pi pe and pi pe f i t t i ngs shal l  be manuf act ur ed f r om hi gh densi t y 
compounds i n accor dance wi t h ASTM D3350,  cel l  c l assi f i cat i on 345464C 
wi t h a desi gnat i on of  PE 3408 and a mi ni mum St andar d Di mensi on Rat i o 
( SDR)  of  32. 5.

b.   Pi pe shal l  be sol i d wal l  wi t h a smoot h i nt er i or  and ext er i or  wi t h no 
cor r ugat i ons or  f er r ous el ement s.

c.   Each pi pe segment  shal l  be mar ked on t he i nsi de and out s i de wi t h a 
coded number  whi ch i dent i f i es t he manuf act ur er ,  SDR,  s i ze,  mat er i al s,  
machi ne,  dat e and shi f t  on whi ch t he pi pe was ext r uded.

d.   Pi pe[ s]  shal l  be speci f i cal l y  appl i cabl e f or  i nst al l at i on and use i n 
t he pr oj ect  envi r onment .

2. 2. 2. 2   Joints

a.   Joi nt s shal l  be wat er - t i ght  over  t he r ange of  head pr essur e expect ed 
f or  t he pi pe.

b.   Joi nt s shal l  be but t - f used i n accor dance wi t h ASTM F2620 and t he 
manuf act ur er ' s r ecommendat i ons or  shal l  be capabl e of  bei ng j oi ned i nt o 
a cont i nuous l engt h by an i nt er l ocki ng met hod such t hat  j oi nt s meet  t he 
r equi r ement s of  ASTM D3212.   Scr ew- t ype or  t hr eaded j oi nt s wi l l  not  be 
al l owed unl ess a posi t i ve l ock i s  i ncl uded i n t he j oi nt  syst em or  t he 
per i met er  of  t he j oi nt  i s  ext r usi on wel ded at  t he bear i ng assembl y,  
pr i or  t o i nser t i on.

c.   I nt er nal  beads r esul t i ng f r om but t  f usi on shal l  be l i mi t ed t o a 6 mm 
0. 25 i nch pr oj ect i on per pendi cul ar  t o t he i nsi de wal l  of  t he pi pe.   
Tr i m beads l ar ger  t han 6 mm 0. 25 i nch 360 degr ees ar ound t he i nt er i or  
of  t he pi pe.   Ext er nal  beads r esul t i ng f r om but t  f usi on need not  be 
t r i mmed unl ess t he bead pr oj ect i on wi l l  negat i vel y i mpact  pi pe 
i nst al l at i on or  mi gr at i on of  annul us gr out .

2. 2. 3   Gl ass Fi ber - Rei nf or ced Pl ast i c Pi pe

2. 2. 3. 1   Pipe

Pr ovi de cent r i f ugal l y cast  f i ber gl ass r ei nf or cement  pl ast i c mor t ar  pi pe 
( CCFRMP)  i n accor dance wi t h ASTM D3262,  cel l  c l assi f i cat i on Type 1,  Li ner  
2,  Gr ade 3.   Al l  pi pes shal l  be speci f i cal l y  appl i cabl e f or  i nst al l at i on 
and use i n t he pr oj ect  envi r onment .

a.   Mi ni mum pi pe st i f f ness shal l  be [ _____]  kPa psi  when t est ed i n 
accor dance wi t h ASTM D2412.
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b.   The gl ass shal l  be a commer ci al  gr ade of  E- t ype gl ass f i ber s wi t h t he 
amount ,  l ocat i on and or i ent at i on of  t he chopped gl ass- f i ber  
r ei nf or cement  speci f i cal l y  desi gned f or  each appl i cat i on.

c.   Sand shal l  be mi ni mum 98 per cent  s i l i ca k i l n- dr i ed and gr aded.

d.   The pol yest er  wal l  r esi n shal l  be an i sopht hal i c,  or t hopht hal i c  or  
ot her  appr oved r esi n wi t h a mi ni mum t ensi l e el ongat i on of  2 per cent .

e.   Fi ber gl ass l i ner  shal l  be shown by t est s t o be r esi st ant  t o l ong- t er m 
cor r osi on.   Test i ng shal l  be per f or med i n accor dance wi t h ASTM D3681 
usi ng 1. 0N sul f ur i c aci d f or  sani t ar y sewage,  and ASTM C581 f or  
i ndust r i al  sewage.

f .   Each pi pe segment  shal l  be mar ked on t he i nsi de and out s i de t o i dent i f y 
t he manuf act ur er ' s number ,  di amet er ,  st i f f ness,  ASTM desi gnat i on and 
l ot  number .

2. 2. 3. 2   Joints

a.   Pr ovi e pi pe wi t h j oi nt s desi gned so t hat  nei t her  t he out s i de di amet er  
of  t he pi pe i s i ncr eased nor  t he i nt er nal  di amet er  of  t he pi pe i s 
decr eased at  t he j oi nt .

b.   Joi nt s shal l  be wat er - t i ght  over  t he r ange of  head pr essur e expect ed 
f or  t he pi pe.

c.   Joi nt s shal l  meet  t he per f or mance r equi r ement s of  ASTM D4161.   Fi el d 
connt ect  pi pe[ s]  wi t h l ow- pr of i l e,  f i ber gl ass bel l - spi got  j oi nt s or  
f l ush f i ber gl ass bel l - spi got  j oi nt s,  when t he f i t  r equi r es.   Ut i l i ze 
el ast omer i c seal i ng gasket s as t he sol e means t o mai nt ai n j oi nt  
wat er - t i ght ness.   Gasket s shal l  meet  t he r equi r ement s of  ASTM F477.   
Joi nt s at  t i e- i ns,  when needed,  may ut i l i ze gasket - seal ed c l osur e 
couplings.

2. 2. 4   UV Pr ot ect i ve End Tr eat ment

Al l  s l i p l i ner  pi pes const r uct ed of  mat er i al s t hat  ar e not  UV st abi l i zed 
( i . e.  f i ber gl ass pi pe)  t hat  t er mi nat e at  an open end or  headwal l  shal l  
r ecei ve a f act or y- appl i ed coat i ng on t he i nt er i or  sur f ace of  t he pi pe t o 
r esi st  det er i or at i on f r om ul t r avi ol et  r adi at i on.   The UV pr ot ect i ve coat i ng 
shal l  be appl i ed f or  a di st ance i nsi de t he pi pe equal  t o t wo t i mes t he 
i nsi de di amet er  of  t he l i ner  pi pe.   I n t he event  t hat  f i el d cut t i ng i s 
necessar y,  no addi t i onal  coat i ng wi l l  be r equi r ed f or  t he cut  end.

a.   Coat i ng col or  shal l  be l i ght  gr ay or  s i mi l ar  shade subj ect  t o appr oval  
by t he Cont r act i ng Of f i cer .

b.   Ni cks,  scr at ches and mi nor  abr asi ons t o t he coat i ng shal l  be t ouched up 
i n t he f i el d f ol l owi ng f i nal  i nst al l at i on.

2. 3   GROUT MATERI ALS AND MI XES

2. 3. 1   Gr out  For  Annul ar  Space

Pr ovi de gr out  f or  t he annul ar  space i n accor dance wi t h t hi s Speci f i cat i on 
and wi t h t he manuf act ur er ' s publ i shed r ecommendat i ons.   The gr out  shal l  be 
nonst r uct ur al  or  st r uct ur al  based upon t he t ype of  s l i p l i ner  syst em 
pr ovi ded.   I f  t he pi pe l i ner  pr ovi ded cannot  meet  t he st at ed r equi r ement s 
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f or  f act or  of  saf et y agai nst  buckl i ng or  cr ushi ng,  t hen a st r uct ur al  gr out  
must  be used r egar dl ess of  t he pi pe l i ner  syst em used i n or der  t o f ul f i l l  
t he f act or  of  saf et y r equi r ement s as st at ed her ei n.

2. 3. 2   Gr out  Mi x f or  Annul us Gr out i ng

2. 3. 2. 1   Cement

Compl y wi t h ASTM C150/ C150M.

2. 3. 2. 2   Water

Use onl y pot abl e wat er  t o pr epar e gr out .

2. 3. 2. 3   Admixtures

Sel ect  admi xt ur es t o meet  per f or mance r equi r ement s,  i mpr ove pumpabi l i t y ,  
cont r ol  set  t i me and r educe segr egat i on.   Admi xt ur es shal l  not  be 
biodegradable.

2. 3. 2. 4   Compr essi ve St r engt h

2. 3. 2. 4. 1   St r uct ur al  Gr out

The gr out  28- day compr essi ve st r engt h shal l  be t hat  det er mi ned dur i ng t he 
desi gn and submi t t ed f or  appr oval .   Test  28- day compr essi ve st r engt h i n 
accor dance wi t h ASTM C942.

2. 3. 2. 4. 2   Nonst r uct ur al  Gr out

The gr out  shal l  have a mi ni mum penet r at i on r esi st ance of  [ 690] [ _____]  kPa 
[ 100] [ _____]  psi  i n 24 hour s when t est ed i n accor dance wi t h ASTM C403/ C403M 
and a mi ni mum compr essi ve st r engt h of  [ 2415] [ _____]  kPa [ 350] [ _____]  psi  i n 
28 days when t est ed i n accor dance wi t h ASTM C495/ C495M.

2. 3. 2. 5   Mi x Desi gn

Desi gn a gr out  mi x and i nst al l at i on pr ocedur e t o compl et el y f i l l  t he 
annul ar  space based upon,  but  not  r est r i c t ed t o t he l i s t  bel ow ( a.  -  g. ) ,  
such t hat  t he s l i p l i ner  pi pe wi l l  not  f l oat  ( ei t her  by ext er nal  r est r ai nt  
or  i nt er nal  wei ght i ng) .   The gr out  shal l  mai nt ai n an appr opr i at e v i scosi t y 
as t est ed i n accor dance wi t h ASTM C939/ C939M.   Ver i f y t he densi t y i n 
conf or mance wi t h ASTM C138/ C138M or  by ot her  met hods as appr oved by t he 
Cont r act i ng Of f i cer .

a.   Si ze of  annul ar  voi d

b.   Absence or  pr esence of  wat er

c.   Suf f i c i ent  st r engt h and dur abi l i t y  t o achi eve t he desi gn r equi r ement s 
as st at ed her ei n

d.   Pr ovi de adequat e r et ar dat i on f or  pl acement

e.   Pr ovi de l ess t han 1 per cent  shr i nkage by vol ume

f .   Di st ance bet ween gr out  i nj ect i on por t s

g.   Heat  of  hydr at i on compat i bl e wi t h pi pe mat er i al  i n accor dance wi t h pi pe 
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manuf act ur er ' s r ecommendat i on

2. 3. 2. 6   Mi xer s and Pumps

Mi x t he mat er i al s i n equi pment  of  suf f i c i ent  s i ze and capaci t y t o pr ovi de 
t he desi r ed amount  of  gr out  mat er i al  f or  each st age of  t he gr out i ng 
oper at i on.   The syst em shal l  mi x t he gr out  t o a homogeneous consi st ency and 
del i ver  gr out  t o t he i nj ect i on poi nt  [ under  a nor mal  r ange of  oper at i ng 
condi t i ons]  [ at  a st eady pr essur e wi t h a non- pul sat i ng pump at  t he mi x 
t ank] .   The equi pment  shal l  be capabl e of  mi x i ng t he gr out  at  densi t i es 
r equi r ed f or  t he appr oved pr ocedur es and shal l  al so be capabl e of  changi ng 
mi xi ng par amet er s as di ct at ed by f i el d condi t i ons at  any t i me dur i ng t he 
gr out i ng oper at i on.

2. 3. 2. 7   Pr essur e Gauges

a.   Pr essur e gauges shal l  be sui t abl e f or  use i n t he gr out i ng envi r onment  
and have a wor ki ng r ange bet ween 1. 5 t o 2. 0 t i mes t he desi gn gr out  
pr essur es,  and have accur acy wi t hi n 0. 5 per cent  of  f ul l  r ange.

b.   Pr ovi de,  at  a mi ni mum,  one pr essur e gauge at  t he poi nt  of  i nj ect i on and 
one pr essur e gauge at  t he gr out  pump.

2. 3. 3   Gr out  Tr i al  Mi x Test s

a.   St r uct ur al  Gr out :   Pr ovi de Gr out  Tr i al  Mi x Test  Resul t s wi t h v i scosi t y,  
densi t y,  and 28- day mi ni mum compr essi ve st r engt h.   Al so pr ovi de t he 
gr out  wor ki ng t i me bef or e a 15 per cent  change i n v i scosi t y occur s.

b.   Non- st r uct ur al  Gr out :   Pr ovi de Gr out  Tr i al  Mi x Test  Resul t s wi t h 
v i scosi t y,  densi t y,  24- hour  penet r at i on r esi st ance set  t i me,  and 28- day 
mi ni mum compr essi ve st r engt h.   Al so pr ovi de t he gr out  wor ki ng t i me 
bef or e a 15 per cent  change i n densi t y or  v i scosi t y  occur s.

2. 3. 4   Bul khead Concr et e

Desi gn a l ow sl ump concr et e mi x t o f or m a bul khead at  each end of  t he pi pe 
t o r et ai n t he annul ar  gr out .   Low sl ump concr et e shal l  consi st  of  cement ,  
f i ne and coar se aggr egat e,  wat er ,  and an ai r - ent r ai ni ng admi xt ur e.   
Concr et e shal l  be t hor oughl y compact ed i nt o t he pr epar ed voi d by t ampi ng,  
r oddi ng,  r ammi ng,  et c.   For ms may be used t o conf i ne t he concr et e.   The 
t emper at ur e of  t he i n s i t u concr et e ( i . e. ,  headwal l  or  gat ewel l  st r uct ur e) ,  
adj acent  ai r ,  and bul khead concr et e shal l  be above 4 degr ees C 40 degr ees F 
dur i ng pl acement .

PART 3   EXECUTI ON

3. 1   PREPARATI ON AND I NSPECTI ON

The Cont r act i ng Of f i cer  makes no guar ant ee r egar di ng t he i nf or mat i on,  dat a,  
and physi cal  condi t i on of  under gr ound f aci l i t i es or  exi st i ng pi pe[ s] .   
Bef or e commenci ng wi t h any wor k,  or  or der i ng any mat er i al s,  physi cal l y  
measur e t he l engt h and di amet er  and i nspect  t he exi st i ng pi pe[ s]  desi gnat ed 
t o r ecei ve a pi pe l i ner  t o ver i f y  t hat  t he r ehabi l i t at i on pl an i s 
appr opr i at e and meet s t he r equi r ement s of  EM 385- 1- 1.   For  pi pes l ar ge 
enough and saf e t o ent er ,  a wal k- t hr ough i nspect i on wi t h di gi t al  
phot ogr aphy i s pr ef er r ed when conf i ned space ent r y pr ocedur es ar e 
f ol l owed.   I nspect  smal l  or  unsaf e pi pes usi ng CCTV.   Submi t  pi pe 
i nspect i on pr ocedur es t o l ocat e br eaks,  obst acl es and connect i ons i n 
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pr e- const r uct i on submi t t al s f or  appr oval .   Not e al l  connect i ons and any 
condi t i ons whi ch may pr event  pr oper  i nst al l at i on of  t he l i ner .   Cor r ect  
t hese condi t i ons pr i or  t o l i ner  i nst al l at i on.   Coor di nat e s l i p l i ni ng 
ef f or t s wi t h t he Cont r act i ng Of f i cer  and t he owner  of  t he af f ect ed pi pe.   
Submi t  t he CCTV Recor di ngs and Repor t  Logs and/ or  Di gi t al  Phot ogr aphs and 
Repor t  Logs pr i or  t o pi pe l i ner  i nst al l at i on.   Base t he wor k pl an on a 
t hor ough r evi ew of  t he i nspect i on v i deo and/ or  di gi t al  phot ogr aphs and 
r epor t  l ogs.

3. 1. 1   Safety

Not e any ar eas t hat  may i nvol ve ent r y and/ or  wor k i n conf i ned spaces and 
[ addr ess i n] [ pr ovi de as a suppl ement  t o]  t he pr oj ect  Heal t h and Saf et y Pl an 
pr ovi ded under  Sect i on 01 35 26 GOVERNMENTAL SAFETY REQUI REMENTS pr i or  t o 
per f or mi ng wor k i n t hese ar eas.

3. 1. 2   Cont r ol  of  Fl ow

Pr ovi de f or  mai nt enance and cont r ol  of  f l ow as necessar y f or  ef f ect i ve 
i nspect i on and sat i sf act or y i nst al l at i on of  t he s l i p l i ner  and gr out .   Such 
wor k shal l  i ncl ude by- pass pumpi ng or  ber mi ng and dewat er i ng f or  submer ged 
pi pes.   Submi t  pr oposed means and met hods f or  cont r ol  of  f l ow wi t h t he pi pe 
i nspect i on pr ocedur es.

3. 1. 3   Bypass Pumpi ng

I f  r equi r ed,  pr ovi de f or  cont i nuous bypass f l ow ar ound t he sect i on or  
sect i ons of  pi pe desi gnat ed f or  t he l i ner  pr ocess.   Pr ovi de pump and bypass 
l i nes of  adequat e capaci t y t o handl e t he necessar y f l ow.

3. 1. 4   Pr e- Li ni ng Cl eani ng

Pr i or  t o t he man- ent r y or  CCTV i nspect i on and i nst al l at i on of  t he s l i p 
l i ner  pi pe,  t hor oughl y c l ean t he host  pi pe[ s]  desi gnat ed t o r ecei ve t he 
l i ner .  Cl eani ng shal l  const i t ut e r emoval  of  al l  debr i s,  sol i ds,  r oot s,  
deposi t s,  and ot her  mat t er  whi ch woul d pr ecl ude pr oper  i nst al l at i on of  t he 
s l i p l i ner  pi pe and annul us gr out .   Per f or m cl eani ng such t hat  no damage 
occur s t o t he host  pi pe.   Handl e wat er  used f or  f l ushi ng and cl eani ng [ t he]  
pi pe[ s]  pr i or  t o s l i p l i ner  syst em i nst al l at i on t o compl y wi t h r egul at or y 
agenci es havi ng j ur i sdi ct i on r egar di ng er osi on pr event i on and sedi ment  
cont r ol  pr ocedur es f or  st or m wat er  di schar ge.

3. 1. 5   I nser t i on and Pul l i ng of  Mandr el

Pr i or  t o commenci ng any wor k,  pul l  a mandr el  t hr ough al l  host  pi pes t oo 
smal l  or  unsaf e t o ent er  i n or der  t o check f or  def or mat i on,  j oi nt  
def l ect i on or  obst r uct i ons pr i or  t o or der i ng any pi pe l i ner  mat er i al s.   
Host  pi pes l ar ge enough and saf e t o ent er  may be ver i f i ed t hr ough 
man- ent r y,  mandr el  or  bot h at  t he Cont r act or ' s di scr et i on.   

a.   The mandr el  l engt h of  l i ner  pi pe shal l  be equal  t o t he l i ner  pi pe j oi nt  
length.  

b.   The mandr el  shal l  have an out s i de di amet er  not  l ess t han t hat  of  t he 
pr oposed sl i p l i ner  pi pe pl us 2- i nches,  shal l  be equal  t o t he pi pe 
j oi nt  l engt h of  t he l i ner  pi pe t o be i nst al l ed and shal l  have a 
st i f f ness equal  t o or  gr eat er  t han t hat  of  t he s l i p l i ner  pi pe.   When a 
segment  of  s l i p l i ner  pi pe i s used as a mandr el ,  i t  shal l  not  be used 
as a per manent  s l i p l i ner  pi pe.

SECTI ON 33 01 98  Page 16



3. 2   EXCAVATION

Per f or m wor k ut i l i z i ng exi st i ng poi nt s of  ent r y i ncl udi ng headwal l s ,  
manhol es,  et c.   Excavat i on al ong t he l engt h of  t he host  pi pe ( bet ween 
headwal l s/ manhol es)  i s  st r i c t l y  pr ohi bi t ed.   I n t he event  t hat  i t  becomes 
necessar y t o per f or m an excavat i on,  obt ai n wr i t t en conf i r mat i on t hat  an 
excavat i on i s war r ant ed f r om t he Cont r act i ng Of f i cer .   I f  an excavat i on i s 
r equi r ed,  excavat i ons shal l  be mi ni mal  and compl y wi t h l ocal ,  St at e,  and 
Feder al  r egul at i ons.   Repai r  any excavat i on of  l evee mat er i al  accor di ng t o 
[ USACE r egul at i ons] [ Sect i on 31 00 00 EARTHWORK]  r egar di ng accept abl e f i l l  
mat er i al ,  benchi ng and compact i on r equi r ement s.

3. 3   INSTALLATION

3. 3. 1   General

a.   Rest or e pr oj ect  s i t e t o or i gi nal  condi t i on pr i or  t o f i nal  payment .   
I ncl ude t he cost  t o r epai r  al l  damages r esul t i ng f r om t he wor k i n t he 
base bi d.

b.   Poi nt  r epai r s,  deemed necessar y at  any poi nt  on t he exi st i ng
pi pel i ne pr i or  t o s l i p l i ni ng shal l  be appr oved by t he Cont r act i ng 
Of f i cer  pr i or  t o st ar t  of  wor k,  r equi r e l ocat i ng t he i nser t i on pi t  at  
t he poi nt  r epai r  l ocat i on.

c.   Locat e and i dent i f y al l  connect i ons,  excavat e,  and di sconnect  pr i or  t o 
t he s l i p l i ne pi pe i nser t i on.  Upon compl et i on of  i nser t i on of  t he s l i p 
l i ne pi pe and a 24- hour  pi pe r el axat i on per i od,  expedi t e t he 
r econnect i on of  cr oss connect i ons as qui ckl y as possi bl e.   Pr ovi de f or  
t empor ar y pumpi ng and/ or  cont r ol  of  f l ow f r om each connect i on unt i l  
f i nal  r econnect i on has been per f or med.   Connect i ons ar e t o be r eopened 
and t r i mmed t o a neat ,  c l ean openi ng concent r i c wi t h t he connect i on 
pi pe i n a manner  t hat  pr ovi des a wat er  t i ght  seal  bet ween t he l i ner  
pi pe and t he connect i on pi pe.

d.   I n al l  i nst ances,  t he l i ner  pi pe shal l  be a f i xed di amet er  and shal l  
not  be expanded i nt ent i onal l y or  ot her wi se.

e.   Maxi mum and mi ni mum l ay l engt hs shal l  be i n accor dance wi t h 
manuf act ur er ' s r equi r ement s and any const r ai nt s based on wor k l i mi t s 
[ as pr escr i bed by t he Cont r act i ng Of f i cer ] .

f .   I nser t i on may pr oceed f r om ei t her  upst r eam or  downst r eam as sui t abl e
access i s avai l abl e.

g.   Use sub- aqueous pi pe l ubr i cant  meet i ng t he speci f i cat i ons of  ASTM C497M 
ASTM C497 Sect i on 12 i n accor dance wi t h pi pe manuf act ur er ' s  
i nst al l at i on i nst r uct i ons.   Use onl y l ubr i cant s appr oved by t he pi pe 
manufacturer.

h.   Use caut i on t o pr event  j agged edges f r om damagi ng t he s l i p l i ner  pi pe 
dur i ng i nser t i on when t he i nver t  of  host  pi pe has det er i or at ed 
s i gni f i cant l y.   I n such cases,  descr i be i n t he wor k pl an how damage t o 
t he host  and l i ner  pi pe[ s]  wi l l  be pr event ed usi ng gui de r ai l s ,  pi pe 
i nver t  pavi ng,  or  ot her  appl i cabl e met hods.  

i .   Consi der  t her mal  expansi on/ cont r act i on ef f ect s such t hat  t he ends of  
t he s l i p l i ner  pi pe ar e f l ush wi t h t he exi st i ng headwal l / manhol e t o 
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wi t hi n 12 mm 0. 5 i nch.   Wher e a s l i p l i ner  pi pe meet s a gat ewel l  or  
f l apgat e,  t he s l i p l i ner  pi pe cannot  pr oj ect  beyond t he end of  t he host  
pi pe.   Reasonabl e at t empt s shal l  be made t o achi eve a f l ush sur f ace 
bet ween t he s l i p l i ner  pi pe and t he host  pi pe.   Del ay t r i mmi ng of  t he 
l i ner  pi pe[ s]  f or  28 days af t er  compl et i on of  gr out i ng.

j .   Take necessar y pr ecaut i ons t o mai nt ai n l i ne and gr ade of  t he host  pi pe 
and avoi d f l ot at i on of  t he l i ner  pi pe.   Const r uct  al l  bl ocki ng,  i f  
used,  of  i ner t ,  non- f er r ous mat er i al ,  and i nst al l  i n accor dance wi t h 
manuf act ur er ' s r ecommendat i ons.

k.   Dr i l l i ng hol es i n t he s l i p l i ner  pi pe f or  any r eason i s pr ohi bi t ed.

l .   Pr i or  t o gr out i ng,  v i sual l y i nspect  al l  s l i p l i ner  pi pe j oi nt s t o check 
t he i nt egr i t y of  j oi nt s and ver i f y t hat  t he l i ner  has not  been damaged 
dur i ng i nst al l at i on.   Repai r  i f  needed usi ng l i ner  manuf act ur er ' s 
r ecommended pr ocedur e.

m.   Seal i ng at  manhol es,  i f  appl i cabl e:   A t i ght  seal  i s  r equi r ed at  
manhol es,  openi ngs,  or  abut ment s wi t h no annul ar  gaps.   Rebui l d 
manhol es bet ween l i near  ends r esul t i ng i n a smoot h,  cont i nuous f l ow 
l i ne t hr ough t he manhol e.

n.   At  t he compl et i on of  const r uct i on t he exposed ends of  [ t he] [ al l ]  s l i p 
l i ned pi pe[ s]  shal l  have a c l ean,  f i ni shed l ook wi t h no v i s i bl e s i gns 
of  gr out  vent s,  i nj ect i on t ubes,  et c.  

3. 3. 2   Machi ne Spi r al  Wound PVC Pi pe

a.   I nst al l  machi ne Spi r al  Wound PVC Li ner  Pi pe  i n accor dance wi t h 
ASTM F1741,  manuf act ur er ' s  r ecommendat i ons and t he pr ovi s i ons of  t hi s 
Sect i on.   I n t he event  of  a conf l i c t ,  t he most  r est r i c t i ve of  t he t hr ee 
shal l  gover n.

b.   No mechani cal  pul l i ng or  pushi ng f or ce ( such as backhoe bucket  or  wi nch 
cabl e)  shal l  be exer t ed on t he ends of  t he pi pe dur i ng i nst al l at i on.

c.   I n al l  i nst ances,  t he l i ner  pi pe shal l  be a f i xed di amet er  and shal l  
not  be expanded i nt ent i onal l y or  ot her wi se.

3. 3. 3   Sol i d- Wal l  Hi gh Densi t y Pol yet hyl ene Pi pe ( HDPE)

a.   I nst al l  Sol i d- Wal l  Hi gh Densi t y Pol yet hyl ene ( HDPE)  Li ner  Pi pe  i n 
accor dance wi t h ASTM F585,  manuf act ur er ' s  r ecommendat i ons and t he 
pr ovi s i ons of  t hi s Sect i on.   I n t he event  of  a conf l i c t ,  t he most  
r est r i c t i ve of  t he t hr ee shal l  gover n.

b.   Al l ow t he i nst al l ed pi pe t o r el ax and cool  f ol l owi ng i nst al l at i on i n 
accor dance wi t h manuf act ur er ' s r ecommended t i me,  but  not  l ess t han 24 
hour s,  pr i or  t o any r econnect i on of  l i nes,  gr out i ng of  t he annul us,  or  
backf i l l i ng of  t he i nser t i on pi t .   St aged gr out i ng i s essent i al ,  
especi al l y  f or  l ar ger  di amet er  pi pes,  i n or der  t o keep t her mal  
expansi on l ow and t o pr event  a r educt i on i n t he pi pe di amet er .

c.   The sl i p l i ner  pi pe shal l  be f r ee of  f or ei gn i ncl usi ons and vi s i bl e 
def ect s such as cr acks,  cr eases,  unpi gment ed or  nonuni f or ml y pi gment ed 
pi pe.   Cut  t he ends of  t he pi pe squar el y and cl eanl y so as not  t o 
adver sel y af f ect  j oi ni ng or  connect i ng.   Fi el d cut s shal l  be de- bur r ed 
and f r ee of  def ect s.
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d.   Sect i ons of  s l i p l i ner  pi pe shal l  be j oi ned and i nser t ed i nt o t he host  
pi pe unt i l  a cont i nuous l i ner  pi pe i s cr eat ed al ong t he ent i r e l engt h 
of  t he host  pi pe,  i n accor dance wi t h pi pe manuf act ur er ' s 
recommendations.

3. 3. 4   Gl ass Fi ber - Rei nf or ced Pl ast i c Pi pe

I nst al l  Gl ass Fi ber - Rei nf or ced Pl ast i c Li ner  Pi pe i n accor dance wi t h 
ASTM D3839,  manuf act ur er ' s  r ecommendat i ons and t he pr ovi s i ons of  t hi s 
Sect i on.   I n t he event  of  a conf l i c t ,  t he most  r est r i c t i ve of  t he t hr ee 
shal l  gover n.

3. 3. 5   Bul kheads f or  Annul us Gr out i ng

a.   Once t he s l i p l i ner  pi pe has been i nst al l ed;  const r uct  bul kheads i n 
sequence f r om upst r eam t o downst r eam at  t he end of  each pi pe segment ;  
i ncl udi ng gat ewel l s and manhol es l ocat ed i nt er medi at el y al ong t he pi pe 
l engt h t o be s l i p l i ned.   The bul khead shal l  have a mi ni mum l engt h 
measur ed al ong t he l ong axi s of  t he pi pe of  300 mm 1 f oot ,  or  t he 
t hi ckness of  t he headwal l ,  whi chever  i s  gr eat er .   The l engt hs of  
gr out i ng por t s shal l  be st agger ed such t hat  t he ent i r e r un of  t he pi pe 
can be compl et el y gr out ed.

b.   Shop dr awi ngs shal l  i ncl ude al l  l ocat i ons of  t he gr out / ai r  por t s and 
sket ches of  t he pr oposed bul kheads,  as wel l  as t he l engt hs of  each 
gr out i ng por t .  Shop dr awi ngs shal l  i ncl ude manuf act ur er ' s l i t er at ur e 
f or  accessor i es and f or m coat i ng mat er i al s.   Submi t  t he pr oposed 
mat er i al s,  di mensi ons,  l ocat i on of  gr out  i nj ect i on por t s,  vent  t ubes,  
etc.

c.   Const r uct  bul kheads a mi ni mum of  24 hour s af t er  t he compl et i on of  t he 
s l i p l i ner  i nser t i on pr ocess t o al l ow f or  t her mal  equi l i br i um bet ween 
t he s l i p l i ner  pi pe and t he host  pi pe condi t i ons and at  most  72 hour s 
af t er  compl et i on of  t he s l i p l i ner  i nser t i on pr ocess t o mi ni mi ze t he 
exposur e of  t he annul us t o debr i s  f r om a r ai nf al l  event .  The annul us 
shal l  be c l eaned i f  a l ocal  r ai nf al l  event  or  a r i ver  f l oodi ng event  
par t i al l y  or  whol l y submer ges t he pi pe pr i or  t o bul khead const r uct i on.

d.   Pl ace vent  hol es at  t he cr own and t he i nver t  i n t he downst r eam 
bul khead.   An access hol e,  s i zed t o f aci l i t at e t he met hod of  gr out  
i nput  and an ai r  vent  shal l  be pl aced at  t he cr own i n t he upst r eam 
bul khead.   The vent  hol es i n t he downst r eam bul khead ar e pl ugged as 
soon as gr out  begi ns t o f l ow out  each hol e.   The ai r  vent  i n t he 
upst r eam bul khead i s kept  c l ear  unt i l  gr out  begi ns t o f l ow out  of  t he 
vent.

e.   The bul kheads shal l  be hand- f i ni shed t o a pr of essi onal  qual i t y  
appear ance.   Af t er  a cur i ng per i od and pr essur e washi ng of  t he 
headwal l s,  a Sol ubl e React i ve Si l i cat e Concr et e Tr eat ment  Pr oduct  shal l  
be appl i ed over  t he ent i r e headwal l  sur f ace,  i ncl udi ng t he bul kheads.

3. 3. 6   Annul us Gr out i ng

Fol l owi ng const r uct i on of  t he bul kheads,  f i l l  annul ar  space wi t h gr out  
bet ween t he I D of  t he host  pi pe and t he OD on t he l i ner  pi pe.

a.   Not i f y t he Cont r act i ng Of f i cer  at  l east  24 hour s i n advance of  gr out i ng 
operations.
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b.   Gr out  t he pi pe f r om downst r eam t o upst r eam,  unl ess pr ohi bi t ed by 
access,  al ong i t s ent i r e l engt h wi t h cement i t i ous gr out .   Pl ace t he 
gr out  by ei t her  gr avi t y f l ow or  by l ow pr essur e pumpi ng t o compl et el y 
f i l l  al l  voi ds wi t hi n t he annul ar  space wi t hout  causi ng def or mat i on of  
t he l i ner .   The gr out  ext ends t he f ul l  l engt h of  t he pi pe.

c.   Ensur e t he l i ner  pi pe mai nt ai ns t he desi gned l i ne and gr ade whi l e t he 
annul us gr out  i s  pl aced i n uni f or m l i f t s .   Pl ace annul us gr out  i n l i f t s  
of  [ _____]  t o avoi d f l oat i ng of  t he l i ner  and t o ensur e a uni f or m gr out  
thickness.

d.   The gauged gr out  pr essur e at  t he pi pe shal l  not  exceed t hat  of  t he pi pe 
manuf act ur er ' s r ecommendat i on or  35 kPa 5 psi ,  whi chever  i s  smal l er .   
Regar dl ess of  t he pr essur e,  t he Cont r act or  i s  sol el y r esponsi bl e f or  
any damage or  di st or t i on t o t he s l i p l i ner  pi pe due t o gr out i ng.

e.   Remove wat er  i n annul ar  space i mmedi at el y pr i or  t o gr out  pumpi ng t o 
mai nt ai n t he cor r ect  wat er - cement  r at i o of  t he gr out  mi xt ur e.

f .   Dr i l l i ng of  addi t i onal  i nj ect i on hol es f r om t he sur f ace or  t hr ough t he 
l i ner  pi pe t o f aci l i t at e gr out i ng i s pr ohi bi t ed.

g.   Cont i nue i nj ect i on of  gr out  unt i l  al l  of  t he f ol l owi ng condi t i ons have 
been achi eved unl ess ot her wi se appr oved by t he Cont r act i ng Of f i cer :

( 1)   The est i mat ed vol ume of  gr out  has been i nj ect ed,  as measur ed at  
t he pump.

( 2)   The exhaust ed gr out  r ecover ed at  each vent  i s  bet ween 85 and 115 
per cent  of  t he densi t y of  t he f r eshl y i nj ect ed gr out .

h.   No har dened gr out  i s  per mi t t ed i n t he l i ner  pi pe i nver t  af t er  
compl et i on of  gr out i ng oper at i ons.

i .   When col d weat her  gr out i ng i s  per f or med ( t emper at ur e i s bet ween 0- 5 
degr ees C 32- 40 degr ees F dur i ng and af t er  gr out i ng)  t he f ol l owi ng 
condi t i ons shal l  be met :

( 1)   Temper at ur e of  t he gr out  mi x must  be 15 degr ees C 60 degr ees F or  
hi gher  at  t he t i me of  pumpi ng.

( 2)   The use of  i nsul at i on/ concr et e bl anket s over  ar eas of  t he l evee 
behi nd t he headwal l s wher e t he mi ni mum cover  above t he f r ost  l i ne 
i s not  met  f or  a per i od of  seven days.

j .   Col d weat her  gr out i ng when t he t emper at ur e i s bel ow 0 degr ees C 32 
degr ees F dur i ng and af t er  gr out i ng t he f ol l owi ng condi t i ons shal l  be 
met:

( 1)   Temper at ur e of  t he gr out  mi x must  be 15 degr ees C 60 degr ees F or  
hi gher  at  t he t i me of  pumpi ng.

( 2)   The use of  i nsul at i on/ concr et e bl anket s over  ar eas of  t he l evee 
behi nd t he headwal l s wher e t he mi ni mum cover  above t he f r ost  l i ne 
i s not  met  f or  a per i od of  seven days.

( 3)   The use of  an i nt er nal  heat er  i n t he pi pe t hat  does not  exceed 
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t he pi pe' s maxi mum l ocal i zed t emper at ur e f or  t he f i r st  24 hour s 
af t er  gr out i ng.

3. 4   TESTI NG AND ACCEPTANCE

3. 4. 1   Rework

Remove any mat er i al  t hat  has not  r ecei ved pr i or  appr oval  f r om t he 
Cont r act i ng Of f i cer  or  i s  not  accept ed as sui t abl e wor k by t he Cont r act i ng 
Of f i cer  and r epl aced or  r epai r ed t o t he sat i sf act i on of  t he Cont r act i ng 
Of f i cer  wi t h an appr oved met hod/ mat er i al  at  t he Cont r act or ' s sol e expense.   
Mat er i al s l ef t  i n pl ace,  but  not  meet i ng t hese Speci f i cat i ons,  wi l l  be pai d 
f or  at  a r educed pr i ce.

3. 4. 2   Gr out  Test i ng

3. 4. 2. 1   Density

Conduct  f i el d gr out  densi t y t est i ng on non- st r uct ur al  gr out  onl y.   Measur e 
densi t y i n accor dance wi t h ASTM C138/ C138M not  l ess t han t wo t i mes per  hour  
i n t he f i el d dur i ng gr out i ng oper at i ons.   Gr out  t hat  exceeds ±48 kg/ cubi c 
met er  ±3 l b/ cubi c f oot  of  t he desi gn densi t y shal l  be r ej ect ed.

3. 4. 2. 2   Compr essi ve St r engt h

Engage t he ser vi ces of  an i ndependent ,  ASTM/ AASHTO accr edi t ed t est i ng 
l abor at or y t o col l ect  and t est  speci mens associ at ed wi t h t he st r engt h 
r equi r ement s of  t hi s Sect i on.

3. 4. 2. 2. 1   St r uct ur al  Gr out

a.   Col l ect ,  t r anspor t ,  cur e,  t est  and r epor t  sampl es i n accor dance wi t h 
ASTM C942,  except  as st at ed bel ow.

b.   Cont r ar y t o ASTM C942,  col l ect  and t est  speci mens based on t he mor e 
r est r i c t i ve of  t he f ol l owi ng cr i t er i a:

( 1)   One speci men ( consi st i ng of  one,  3- gang mol d)  f or  each gr out i ng 
event  f or  each pi pe col l ect ed at  appr oxi mat el y t he mi d- poi nt  of  
t he gr out i ng oper at i ons.

( 2)   One speci men ( consi st i ng of  one,  3- gang mol d)  f or  each 14 cubi c m 
500 cubi c f eet  of  gr out  pl aced f or  each pi pe.

c.   Test  al l  speci mens f or  compr essi ve st r engt h at  28 days.   Addi t i onal  
speci mens and t est s may be per f or med at  t he Cont r act or ' s di scr et i on.

3. 4. 2. 2. 2   Nonst r uct ur al  Gr out

a.   Col l ect ,  t r anspor t ,  cur e,  t est  and r epor t  sampl es i n accor dance wi t h 
ASTM C495/ C495M.

b.   Col l ect  f our  speci mens ( 75 mm x 150 mm 3 i nch x 6 i nch cyl i nder s)  f or  
each pi pe at  appr oxi mat el y t he mi d- poi nt  of  t he gr out i ng oper at i on.

c.   Test  al l  speci mens f or  compr essi ve st r engt h at  28 days.   Addi t i onal  
speci mens and t est s may be per f or med at  t he Cont r act or ' s di scr et i on.

d.   Test s and compani on speci mens associ at ed wi t h oven- dr y uni t  wei ght  (
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ASTM C495/ C495M I t em 9)  ar e not  r equi r ed.

3. 4. 3   Accept ance I nspect i on

Af t er  al l  wor k i s compl et ed,  per f or m an i nspect i on of  [ t he] [ each]  pi pe t hat  
r ecei ved a pi pe l i ner ,  document i ng t he post - i nst al l at i on condi t i ons.   For  
pi pes l ar ge enough and saf e t o ent er ,  a wal k- t hr ough i nspect i on wi t h 
di gi t al  phot ogr aphy i s pr ef er r ed when conf i ned space ent r y pr ocedur es ar e 
f ol l owed.   Smal l  or  unsaf e pi pes shal l  be i nspect ed usi ng CCTV.   Submi t  t he 
Post - I nst al l at i on CCTV Recor di ngs and Repor t  Logs and/ or  Post - I nst al l at i on 
Di gi t al  Phot ogr aphs and Repor t  Logs.

a.   I nf i l t r at i on of  gr ound wat er  or  annul ar  gr out  t hr ough t he l i ner  pi pe 
wi l l  be a basi s f or  non- accept ance.

b.   Al l  connect i ons shal l  be account ed f or  and be unobst r uct ed.  

3. 4. 3. 1   Defects

Al l  def ect s di scover ed dur i ng t he post - i nst al l at i on i nspect i on shal l  be 
cor r ect ed bef or e t he wor k under  t he Cont r act  wi l l  be consi der ed f or  
Subst ant i al  Compl et i on.   Af t er  t he def ect s,  i f  any,  ar e cor r ect ed i n 
accor dance wi t h manuf act ur er ' s r ecommendat i ons,  t he af f ect ed pi pe segment s 
shal l  be i nspect ed a second t i me as a f ol l ow- up i nspect i on.   Al l  f ol l ow- up 
i nspect i ons wi l l  be per f or med by t he Cont r act or ,  and al l  cost s associ at ed 
wi t h such f ol l ow- up i nspect i ons associ at ed wi t h t he cor r ect i on of  wor k 
shal l  be bor ne by t he Cont r act or .

3. 4. 3. 2   Fi nal  Accept ance

Pr ovi de f i nal  di gi t al  phot ogr aphs and/ or  v i deo and r epor t  l ogs t o t he 
Cont r act i ng Of f i cer  f or  r evi ew and appr oval  of  f i ni shed wor k f or  
[ t he] [ each]  pi pe s l i p l i ned pr i or  t o r ecei v i ng f i nal  payment .

3. 5   MAINTENANCE

Submi t  manuf act ur er ' s r ecommendat i ons f or  car e and mai nt enance upon 
compl et i on of  i nst al l at i on.

        - -  End of  Sect i on - -
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