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SECTI ON 33 05 23

TRENCHLESS UTI LI TY I NSTALLATI ON
08/15

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  wor k r el at ed t o t he i nst al l at i on of  
ut i l i t y  pi pel i nes ( i . e. ,  el ect r i cal  power ,  
communi cat i ons,  wat er ,  gas,  oi l ,  pet r ol eum pr oduct s,  
st eam,  sewage,  dr ai nage,  i r r i gat i on,  and si mi l ar  
f aci l i t i es)  ut i l i z i ng mi cr ot unnel i ng or  bor i ng and 
j acki ng t r enchl ess const r uct i on met hods.

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) .

Sect i on 01 57 19 TEMPORARY ENVI RONMENTAL CONTROLS 
and Sect i on 23 03 00. 00 20 BASI C MECHANI CAL 
MATERI ALS AND METHODS,  appl y t o t hi s sect i on wi t h 
addi t i ons and modi f i cat i ons speci f i ed her ei n.

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

**************************************************************************
NOTE:   Bor i ng and j acki ng i s a t er m appl i ed t o a 
hor i zont al  auger  bor i ng pr ocess char act er i zed as 
mechani cal l y bor i ng and casi ng a hol e t hr ough t he 
soi l  wi t h a cut t i ng head on a cont i nuous f l i ght  of  
auger s mount ed i nsi de t he casi ng pi pe.   The casi ng 
i s advanced si mul t aneousl y wi t h t he bor i ng oper at i on 
v i a a hydr aul i c j acki ng syst em.   Li ne and gr ade 
accur acy may not  be achi eved t o t he degr ee of  
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mi cr ot unnel i ng,  but  t hi s met hod i s of t en used t o 
economi cal l y i nst al l  100 mm t o 1. 8 m 4 i nch t o 72 
i nch di amet er  casi ng pi pe under  r oads and r ai l r oads 
t hr ough a wi de var i et y of  soi l  t ypes ( i ncl udi ng 
weat her ed r ock and smal l  cobbl es/ gr avel s)  up t o 
di st ances of  122 m 400 f eet .

Mi cr ot unnel i ng i s a pr ocess char act er i zed as a 
hi ghl y sophi st i cat ed,  l aser  gui ded,  r emot e 
cont r ol l ed syst em usi ng a mi cr ot unnel  bor i ng machi ne 
( MBTM)  and pr ovi di ng t he capabi l i t y  of  cont i nuous 
accur at e moni t or i ng and cont r ol  of  al i gnment  and 
gr ade.   MBTMs ar e cat egor i zed as bei ng ei t her  
s l ur r y- t ype or  auger - t ype,  r ef er r i ng t o t he met hod 
i n whi ch spoi l  mat er i al  i s  car r i ed f r om t he cut t er  
head t o t he j acki ng pi t  ar ea.

Ther e ar e a l i mi t ed number  of  manuf act ur er s of  
equi pment  t hat  can per f or m t he wor k descr i bed i n 
t hi s speci f i cat i on;  a f ew of  t hose manuf act ur er s ar e 
l ocat ed i n t he Uni t ed St at es.

Use ASCE St andar d 36- 15,  St andar d Const r uct i on 
Gui del i nes f or  Mi cr ot unnel i ng f or  t he pl anni ng,  
desi gn,  and const r uct i on of  mi cr ot unnel i ng pr oj ect s.

Mi cr ot unnel i ng can be used t o i nst al l  l ar ger  
di amet er  gr avi t y  pi pel i nes.   Pi pes used i n 
mi cr ot unnel i ng can r ange i n di amet er  f r om a mi ni mum 
of  300 mm 12 i nches t o a maxi mum of  3454 mm 136 
i nches.   Mi cr ot unnel i ng i s i deal l y sui t ed f or  pl aci ng
 600 mm 24 i nch t o 2438 mm 96 i nch di amet er  gr avi t y 
car r i er  pi pes and 600 t o 2438 mm 24 t o 96 i nch 
casi ng pi pe f or  cont ai ni ng ut i l i t y  l i nes.   Di st ances 
can exceed 300 m 1000 l i near  f eet .   Lar ge di amet er ,  
st r ai ght  gr avi t y  pi pel i nes under  hi ghl y congest ed 
r oadways,  r ai l r oad cr ossi ngs and wet l ands ar e 
t ypi cal  mi cr ot unnel i ng pr oj ect s.   Sect i on 33 05 23. 13
UTI LI TY HORI ZONTAL DI RECTI ONAL DRI LLI NG shoul d be 
consi der ed f or  use f or  smal l er  di amet er  pi pel i nes.

Mi cr ot unnel i ng i s t ypi cal l y  not  sui t ed f or  
i nst al l at i ons wi t h soi l  cover  l ess t han 1. 8 m 6 f eet  
or  t wi ce t he di amet er  of  t he pi pe bei ng i nst al l ed 
due t o concer ns of  heave or  set t l ement  of  t he gr ound 
sur f ace or  i nst al l at i ons wi t h numer ous ser vi ce 
l at er al s l ocat ed bet ween manhol es.

Mi cr ot unnel i ng i s gener al l y  wel l  sui t ed f or  use i n 
sands,  c l ays,  and gr avel  soi l s .   I n soi l s  cont ai ni ng 
r ock,  cobbl es,  boul der s,  or  i n mi xed- f ace soi l s 
( sof t er  over l y i ng har der  mat er i al )  i n- dept h 
consi der at i on gi ven t o gr ound condi t i ons,  pr oper  
cut t er  head and gui dance equi pment  sel ect i on i s 
r ecommended i n or der  t o achi eve desi r ed r esul t s.   
When mi cr ot unnel i ng i s ut i l i zed,  al so i ncl ude 
Sect i on 33 01 30. 16 TV I NSPECTI ON OF SEWER PI PELI NES.

In microtunneling bor i ng and j acki ng per manent  pi pe 
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casi ng can be used as t he car r i er  pi pe or  a separ at e 
pi pe may be pl aced i nsi de t he casi ng.   The Desi gner  
of  Recor d speci f i es t he pi pe mat er i al s t o be used.   
The Cont r act or  i s  r esponsi bl e f or  pr oper  sel ect i on 
of  equi pment  and met hods f or  i nst al l at i on.

In microtunneling bor i ng and j acki ng t he Cont r act or  
t ypi cal l y  uses a l ubr i cat i ng f l ui d t o r educe 
f r i c t i on on t he pi pe/ soi l  i nt er f ace.   The possi bl e 
damage t o t he ext er i or  of  t he pi pe due t o st r esses 
and f r i c t i on shoul d be account ed f or  i n t he desi gn.

I n " dr y bor i ng and j acki ng"  oper at i ons,  wat er  or  
ot her  f l ui ds ar e not  used i n t he r emoval  of  spoi l s .   
Dr y bor i ng and j acki ng i s of t en speci f i ed f or  
hi ghway and r ai l r oad cr ossi ngs.

Cat hodi c pr ot ect i on f or  st eel  pi pes shoul d be 
consi der ed wher e t he ant i c i pat ed degr ee of  cor r osi on 
i s so gr eat  t hat  coat i ng syst ems ar e not  adequat e t o 
pr ot ect  t he pi pi ng f or  t he desi r ed l i f e of  t he 
system.

Jacki ng and r ecei v i ng shaf t s ar e r equi r ed t o be 
c l ear  of  al l  obst r uct i ons i n t he shaf t s and above 
t he shaf t s -  i nc l udi ng over head l i nes.

Microtunneling Bor i ng and j acki ng t hr ough 
cont ami nat ed soi l s or  ar eas ant i c i pat ed t o have 
numer ous under gr ound obst r uct i ons i s not  r ecommended 
unl ess speci al  pr ovi s i ons f or  handl i ng,  di sposal ,  or  
t r eat ment  of  cont ami nat ed soi l  or  obst r uct i ons 
encount er ed ar e i ncl uded i n t he cont r act  document s.

Ref er  t o ASCE St andar d 36- 15 f or  gui dance on 
addr essi ng obst r uct i ons ant i c i pat ed dur i ng 
construction.

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

**************************************************************************
NOTE:   Pr oj ect  Dr awi ngs:

1.   The f ol l owi ng i nf or mat i on shoul d be shown on t he 
pr oj ect  dr awi ngs:

a.   Pl an and l ocat i on of  al l  new pi pel i nes,  
i ncl udi ng s i ze of  pi pe casi ng and car r i er  pi pe.

b.   Locat i on and pr of i l es of  soi l  sampl i ng and bor e 
holes.

c.   Locat i on,  s i ze,  and t ype of  ser vi ce of  exi st i ng 
connect i ng,  i nt er sect i ng,  and adj acent  pi pel i nes and 
ot her  ut i l i t i es.

d.   Paved ar eas and r ai l r oads whi ch pass over  new 
pipelines.

e.   New pi pel i ne pr of i l es,  t o show exi st i ng 
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conditions.

f .   Moni t or i ng sur vey t est  l ocat i ons t o check f or  
heave and set t l ement  bef or e,  dur i ng and af t er  
microtunneling.

g.   Manhol e and l at er al  pi pi ng beddi ng condi t i ons.

h.   Det ai l s  f or  t he connect i on of  t he pi pe casi ng t o 
manhol es and i nf i l t r at i on cont r ol .

i .   Locat i on of  sur r oundi ng st r uct ur es ( i ncl udi ng 
f oundat i on t ype)  and any sensi t i v i t y t o set t l ement  
and any subsur f ace st r uct ur es t hat  coul d be af f ect ed 
by t he oper at i on.

j .   Show t r af f i c  pl ans f or  wor k near  r oadways or  
r ai l r oads.   Show possi bl e equi pment  st agi ng ar eas 
and spoi l  s t or age ar eas.   Spoi l  s t or age and r emoval  
r equi r es a r el at i vel y l ar ge ar ea f or  dewat er i ng and 
must  be st r i c t l y  cont r ol l ed.   Thi s shoul d be 
addr essed i n Sect i on 01 57 19 TEMPORARY 
ENVI RONMENTAL CONTROLS.   Ref er  t o appl i cabl e 
sect i ons f or  speci f i c  r emoval  and di sposal  of  
hazar dous mat er i al s.   Spoi l  s t or age l ocat i ons and 
const r uct i on oper at i ons need t o consi der  possi bl e 
r unof f  i nt o wet l ands,  st r eams,  or  st or m dr ai ns.

k.   Cl ass or  t hi ckness of  pi pe used i n t he wor k,  
i ncl udi ng mat er i al  i dent i f i cat i on,  and l i mi t s f or  
same wher e c l ass or  t hi ckness wi l l  di f f er  al ong 
l engt h of  pi pel i ne.

l .   Desi gnat e Shaf t  Locat i ons.   Most  microtunneling
bor i ng and j acki ng equi pment  r equi r es unobst r uct ed 
over head cl ear ance,  f r ee of  over head l i nes and 
t r ees.   Lar ge equi pment  ( excavat or s,  cr anes,  et c. , )  
and vehi cul ar  access t o t he shaf t s as wel l  as 
adequat e sur f ace wor kspace adj acent  t o j acki ng shaf t  
wor k ar ea,  i s  cr i t i cal .   The microtunneling boring 
and j acki ng syst em r equi r es adequat e shaf t  
const r uct i on ar eas t o successf ul l y  compl et e t he 
oper at i ons.   For  pi pe di amet er s of  l ess t han 1200 mm 
48 i nches,  a mi ni mum ar ea needed i s appr oxi mat el y 
650 squar e met er s 7000 sf .   For  pi pe di amet er s of  
1200 mm 48 i nches t o 2438 mm 96 i nches,  t he mi ni mum 
j acki ng shaf t  wor k ar ea i s appr oxi mat el y 929 squar e 
met er s 10, 000 sf .

m.   Al l  const r uct i on r equi r ement s conf or mi ng t o t he 
st andar ds of  t he r ai l r oad or  hi ghway owner .   
I ndi cat e l i mi t s of  r i ght - of - way and any ot her  s i t e 
r equi r ement s or  di mensi ons.

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

PART 1   GENERAL

Pr ovi de ut i l i t y  i nst al l at i on usi ng microtunneling bor i ng and j acki ng 
t echni ques at  l ocat i ons i ndi cat ed.   The Cont r act or  i s  r esponsi bl e f or  al l  
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wor k r el at ed t o t he pr ovi s i on of  ut i l i t i es i nst al l ed,  i ncl udi ng assessi ng 
sur f ace,  subsur f ace,  and envi r onment al  ( seasonal )  condi t i ons.

1. 1   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.

AMERI CAN PETROLEUM I NSTI TUTE ( API )

API  Spec 13A ( 2010;  Er r at a 1 2014;  Er r at a 2- 3 2015)  
Speci f i cat i on f or  Dr i l l i ng- Fl ui d Mat er i al s

API  Spec 5L ( 2018;  ERTA 2018)  Speci f i cat i on f or  Li ne 
Pipe

AMERI CAN RAI LWAY ENGI NEERI NG AND MAI NTENANCE- OF- WAY ASSOCI ATI ON 
(AREMA)

AREMA Eng Man ( 2017)  Manual  f or  Rai l way Engi neer i ng

AMERI CAN SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE 27- 00 ( 2000)  St andar d Pr act i ce f or  Di r ect  Desi gn 
of  Pr ecast  Concr et e Pi pe f or  Jacki ng i n 
Tr enchl ess Const r uct i on

ASCE 28- 00 ( 2001)  St andar d Pr act i ce f or  Di r ect  Desi gn 
of  Pr ecast  Concr et e Box Sect i ons f or  
Jacki ng i n Tr enchl ess Const r uct i on

ASCE 36- 15 ( 2015)  St andar d Desi gn and Const r uct i on 
Gui del i nes f or  Mi cr ot unnel i ng

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA C200 ( 2012)  St eel  Wat er  Pi pe -  6 I n.  ( 150 mm)  
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and Lar ger

AWWA C203 ( 2008)  Coal - Tar  Pr ot ect i ve Coat i ngs and 
Li ni ngs f or  St eel  Wat er  Pi pel i nes -  Enamel  
and Tape -  Hot - Appl i ed

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2015;  Er r at a 1 2015;  Er r at a 2 2016)  
St r uct ur al  Wel di ng Code -  St eel

AWS D1. 5M/ D1. 5 ( 2015)  Br i dge Wel di ng Code

ASTM I NTERNATI ONAL ( ASTM)

ASTM A139/ A139M ( 2016)  St andar d Speci f i cat i on f or  
El ect r i c- Fusi on ( ARC) - Wel ded St eel  Pi pe 
( NPS 4 and over )

ASTM A53/ A53M ( 2012)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

ASTM A716 ( 2008;  R 2014)  St andar d Speci f i cat i on f or  
Duct i l e I r on Cul ver t  Pi pe

ASTM A746 ( 2009;  R 2014)  St andar d Speci f i cat i on f or  
Duct i l e I r on Gr avi t y Sewer  Pi pe

ASTM C1091 ( 2003a;  R 2013)  St andar d Test  Met hod f or  
Hydr ost at i c I nf i l t r at i on Test i ng of  
Vi t r i f i ed Cl ay Pi pe Li nes

ASTM C150/ C150M ( 2018)  St andar d Speci f i cat i on f or  Por t l and 
Cement

ASTM C33/ C33M ( 2018)  St andar d Speci f i cat i on f or  Concr et e 
Aggregates

ASTM C76 ( 2018)  St andar d Speci f i cat i on f or  
Rei nf or ced Concr et e Cul ver t ,  St or m Dr ai n,  
and Sewer  Pi pe

ASTM C76M ( 2018)  St andar d Speci f i cat i on f or  
Rei nf or ced Concr et e Cul ver t ,  St or m Dr ai n,  
and Sewer  Pi pe ( Met r i c)

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. 2   DEFINITIONS

As used her ei n,  t he t er ms " shaf t "  and " pi t "  ar e synonymous.

1. 2. 1   Microtunneling

Unl ess ot her wi se speci f i ed or  i ndi cat ed,  see ASCE 36- 15 f or  def i ni t i ons.
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1. 2. 2   Jacki ng Pr ecast  Concr et e Pi pe

Unl ess ot her wi se speci f i ed or  i ndi cat ed,  see ASCE 27- 00 f or  def i ni t i ons.

1. 2. 3   Jacki ng Pr ecast  Concr et e Box Sect i ons

Unl ess ot her wi se speci f i ed or  i ndi cat ed,  see ASCE 28- 00 f or  def i ni t i ons.

1. 3   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.

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.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

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 . ] [ f or  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 wi t h 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 
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01 33 00 SUBMI TTAL PROCEDURES:

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

Mi cr ot unnel i ng Pl an;  G[ ,  [ _____] ]

Bor i ng and Jacki ng Pl an;  G[ ,  [ _____] ]

St at ement  of  Cont r act or  Qual i f i cat i ons;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

**************************************************************************
NOTE:   Use ot her  speci f i cat i ons t o r equi r e 
submi t t al s f or  t he act ual  car r i er  pi pe unl ess t he 
pi pe casi ng i s goi ng t o act  as t he car r i er  pi pe.

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

Pi pe casi ng [ and coupl i ngs] ;  G[ ,  [ _____] ]

Lubr i cat i ng Fl ui d f or  pi pe ext er i or ;  G[ ,  [ _____] ]

  Submi t  manuf act ur er ' s st andar d dr awi ngs or  cat al og cut s,  except  
submi t  bot h dr awi ngs and cut s f or  push- on [ and r ubber - gasket ed 
bel l - and- spi got ]  j oi nt s.   I ncl ude i nf or mat i on concer ni ng gasket s 
wi t h submi t t al  f or  j oi nt s and coupl i ngs.

SD- 05 Desi gn Dat a

**************************************************************************
NOTE:   Suggest ed Submi t t al s:

1.   Submi t  t he f ol l owi ng f or  r evi ew by t he desi gner :

a.   Manuf act ur er ' s l i t er at ur e descr i bi ng i n det ai l  
the microtunneling bor i ng and j acki ng syst em t o be 
used.   Det ai l ed descr i pt i ons of  pr oj ect s on whi ch 
t hi s syst em has been successf ul l y  used,  gi v i ng t ot al  
pi pe l engt h,  soi l  condi t i ons,  accur acy achi eved,  
pr oj ect  dur at i on,  and number  of  r est ar t s.

b.   Met hod of  spoi l  r emoval  ( f r om t he bor i ng t o 
f i nal  di sposi t i on) .

c.   Ant i c i pat ed j acki ng l oads.

d.   Met hod( s)  of  cont r ol l i ng sur f ace and gr oundwat er  
t hr oughout  t he wor k,  i ncl udi ng at  access shaf t s and 
adj acent  sur f ace wor kspaces.

e.   Shaf t  di mensi ons,  l ocat i ons,  sur f aced 
const r uct i on,  pr of i l e,  dept h,  met hod of  excavat i on,  
shor i ng br aci ng,  and t hr ust  bl ock desi gn.

f .   Ver i f i cat i on t hat  t he pi pe compl i es wi t h t he 
specification.

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

Desi gn cal cul at i ons f or  pi pe casi ng;  G[ ,  [ _____] ]
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Access Shaf t  Const r uct i on Pl an;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Moni t or i ng Sur vey;  G[ ,  [ _____] ]

SD- 08 Manuf act ur er ' s I nst r uct i ons

I nst al l at i on pr ocedur es f or  pi pe casi ng;  G[ ,  [ _____] ]

Saf et y Dat a Sheet s;  G[ ,  [ _____] ]

SD- 11 Cl oseout  Submi t t al s

Recor d Dr awi ngs;  G[ ,  [ _____] ]

Dai l y Wor k Logs of  i nst al l at i on oper at i ons,  i ncl udi ng r ecor ds of  
t he vol ume of  mat er i al s r emoved,  dai l y pr ogr ess and gr out  vol umes 
used,  and as- bui l t  dr awi ngs of  l ocat i on and al i gnment  of  
[ casi ng] [ pi pel i ne] ;  G[ ,  [ _____] ]

1. 4   PRE-CONSTRUCTION

No l at er  t han 45 days pr i or  t o commencement  of  t he wor k,  submi t  t he 
f ol l owi ng t o t he Cont r act i ng Of f i cer  f or  r evi ew and appr oval :

Mi cr ot unnel i ng Pl an

Bor i ng and Jacki ng Pl an

Access Shaf t  Const r uct i on Pl an

St at ement  of  Cont r act or  Qual i f i cat i ons

Submi t  a compl et e l i s t  of  al l  dr i l l i ng f l ui ds,  addi t i ves,  and mi xt ur es t o 
be used al ong wi t h Saf et y Dat a Sheet s.

1. 5   QUALI TY CONTROL

1. 5. 1   STATEMENT OF CONTRACTOR QUALI FI CATI ONS

Cont r act or s ar e r equi r ed t o have pr oven and successf ul  exper i ence i n 
microtunneling bor i ng and j acki ng.   The exper i ence i s t he successf ul  
compl et i on of  s i mi l ar  pr oj ect s t o t he t ol er ances i ndi cat ed f or  t he s i ze of  
pi pe and quant i t i es shown on t he pl ans,  i n t he ant i c i pat ed soi l  condi t i ons 
i ndi cat ed i n t he geot echni cal  r epor t  i ncl uded i n t he cont r act  document s.   
Submi t  a descr i pt i on of  at  l east  t hr ee such pr oj ect s whi ch i ncl ude,  at  a 
mi ni mum,  a l i s t i ng of  t he l ocat i on( s) ,  dat e of  pr oj ect s,  owner  wi t h cont act  
i nf or mat i on,  pi pe t ype,  s i ze i nst al l ed,  l engt h of  i nst al l at i on,  t ype,  and 
manuf act ur er  of  equi pment  used,  and ot her  i nf or mat i on r el evant  t o t he 
successf ul  compl et i on of  t he pr oj ect .

1. 5. 2   RECORDS

1. 5. 2. 1   DAI LY WORK LOG

Mai nt ai n a wor k l og of  const r uct i on event s and obser vat i ons.   I ncl ude t he 
f ol l owi ng i nf or mat i on f or  each days wor k:
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a.   Hour s wor ked.

b.   Locat i on of  bor i ng machi ne f ace or  shi el d by st at i on and pr ogr ess made 
i n advanci ng pi pe.

c.   Compl et ed f i el d f or ms,  such as st eer i ng cont r ol  l ogs,  f or  checki ng l i ne 
and gr ade of  bor i ng oper at i on,  showi ng achi eved al i gnment  r el at i ve t o 
desi gn al i gnment .

d.   Maxi mum pi pe j acki ng pr essur es per  dr i ve.

e.   Gr ound wat er  cont r ol  oper at i ons and pi ezomet r i c l evel s.

f .   Descr i pt i ons of  soi l  condi t i ons encount er ed.

g.   Any unusual  condi t i ons or  event s,  i ncl udi ng obser ved gr ound movement .

h.   Reasons f or  oper at i onal  shut down i n event  dr i ve i s hal t ed.

1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

I nspect  mat er i al s del i ver ed t o s i t e f or  damage.   Unl oad and st or e wi t h 
mi ni mum handl i ng.   St or e mat er i al s on s i t e i n encl osur es or  under  
pr ot ect i ve cover i ng.   St or e [ j oi nt i ng mat er i al s and]  r ubber  gasket s under  
cover  out  of  di r ect  sunl i ght .   Do not  st or e mat er i al s di r ect l y on t he 
gr ound.   Keep i nsi de of  pi pes f r ee of  di r t  and debr i s.

1. 6. 1   Handling

Handl e pi pe i n a manner  t o ensur e del i ver y t o t he excavat i on s i t e i n sound 
undamaged condi t i on.   Avoi d damage t o coat i ngs and l i ni ngs on pi pe;  make 
r epai r s i f  coat i ngs or  l i ni ngs ar e damaged.   Car r y,  do not  dr ag pi pe t o t he 
excavat i on s i t e.   [ St or e j oi nt i ng mat er i al s and]  [ r ubber  gasket s t hat  ar e 
not  t o be i nst al l ed i mmedi at el y,  under  cover  out  of  di r ect  sunl i ght . ]   
[ Handl e st eel  pi pe wi t h [ coal - t ar  enamel ]  [ coal - t ar  epoxy]  coat i ng i n 
accor dance wi t h t he pr ovi s i ons f or  handl i ng coal - t ar  enamel  coat ed pi pe i n 
AWWA C203.   Handl i ng coal - t ar  epoxy coat ed st eel  i s  not  per mi t t ed bel ow 4. 4 
degr ees C 40 degr ees F. ]

1. 7   SAFETY

1. 7. 1   General

Pr ovi de pr ocedur es f or  saf e conduct  of  t he wor k i n accor dance wi t h 
EM 385- 1- 1.   When and wher e i nst al l at i ons t empor ar i l y  di sr upt  pedest r i an 
use of  s i dewal k ar eas f or  per i ods exceedi ng t wo consecut i ve wor k days,  
pr ovi de an al t er nat e r out e t hat  meet s cur r ent  ABA Accessi bi l i t y  St andar d 
f or  Depar t ment  of  Def ense Faci l i t i es.

1. 7. 2   Equipment

Ut i l i ze equi pment  t hat  empl oys a common gr oundi ng syst em t o pr event  
el ect r i cal  shock i n t he event  of  under gr ound el ect r i cal  cabl e st r i ke.   
Ensur e t he gr oundi ng syst em connect s al l  pi eces of  i nt er connect i ng 
machi ner y;  t he dr i l l ,  mud mi xi ng syst em,  dr i l l  power  uni t ,  dr i l l  r od 
t r ai l er ,  oper at or s boot h,  wor ker  gr oundi ng mat s,  and any ot her  
i nt er connect ed equi pment  t o a common gr ound.   Ut i l i ze equi pment  havi ng an 
" el ect r i cal  st r i ke"  audi bl e and v i sual  war ni ng syst em t hat  not i f i es t he 
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syst em oper at or s of  an el ect r i cal  st r i ke.

1. 7. 3   Sheet i ng,  Shor i ng and Dewat er i ng

Pr ovi de sheet i ng,  shor i ng and dewat er i ng as speci f i ed i n Sect i on 
31 23 00. 00 20,  EXCAVATI ON AND FI LL,  and as speci f i ed her ei n.

1. 7. 4   Tunnel  Bor e

Unpr ot ect ed mi ni ng of  t he t unnel  bor e i s not  per mi t t ed.   Ful l y suppor t  t he 
t unnel  f ace and bor e at  al l  t i mes.

1. 8   QUALI TY ASSURANCE

1. 8. 1   Mi cr ot unnel i ng Pl anBor i ng and Jacki ng Pl an

Pr ovi de a pl an pr epar ed,  s i gned and seal ed by a l i censed Pr of essi onal  
Engi neer  and i nc l ude t he f ol l owi ng:

1. 8. 1. 1   Oper at i onal  Layout

1. 8. 1. 1. 1   Layout  Pl an

Pr ovi de a pl an l ocat i on of  t he oper at i on,  di scussi ng r el at i onshi p of  
equi pment ,  t he met hod of  const r uct i on and det ai l s  f or  t he f ol l owi ng:

a.   Access pi t s conf i gur at i ons and det ai l s ,  i ncl udi ng equi pment  l ayout .

b.   Locat i on of  i nt er medi at e j acki ng st at i ons,  i f  r equi r ed.

c.   Casi ng pi pe wi t h connect i on det ai l s .  

1. 8. 1. 1. 2   Pedest r i an Access Ar ound Si t e

When and wher e i nst al l at i ons di sr upt  pedest r i an use of  s i dewal k ar eas f or  
per i ods exceedi ng t wo consecut i ve days,  pr ovi de an al t er nat e r out e t hat  
meet s cur r ent  ADA r equi r ement s.

1. 8. 1. 2   Met hod and Pr ocedur es

Pr ovi de an out l i ne of  t he met hods and pr ocedur es,  i ncl udi ng dr awi ngs,  
schedul e of  oper at i ons,  speci f i cat i ons,  and manuf act ur er ' s cat al og dat a f or  
pr oduct s i n l i eu of  speci f i cat i ons,  met hods of  oper at i on f or  microtunneling
bor i ng and j acki ng oper at i ons,  and speci f i cal l y  t he f ol l owi ng:

a.   Jacki ng Equi pment  and Met hods:   Pr ovi de dr awi ngs of  t he j acki ng f r ame,  
j acki ng head,  r eact i on bl ocks,  j acki ng i nst al l at i on,  pi pe gui des,  
pr ocedur es f or  l ubr i cat i ng ext er i or  of  pi pe dur i ng j acki ng ( i f  
appl i cabl e) ,  maxi mum f or ce t hat  j acki ng equi pment  can del i ver .

b.   Bor i ng Equi pment  and Met hods:   Pr ovi de a di scussi on of  t he met hods of  
oper at i on,  desi gn and speci f i cat i ons f or  bor i ng oper at i on,  st eer age 
cont r ol ,  l i ne and gr ade cont r ol  met hods,  pr oposed pr ocedur es f or  
r emovi ng or  c l ear i ng obst r uct i ons,  and a descr i pt i on of  pr oposed 
met hods f or  gr ound st abi l i zat i on and mi ni mi zi ng over excavat i on and l oss 
of  gr ound.   Submi t  saf et y dat a sheet s f or  f l ui ds,  gr out ,  or  chemi cal  
products.

c.   Casi ng Annul us and I nt er i or  Space Gr out i ng:   I dent i f y casi ng 
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i nsul at or s/ spacer s/ cent r al i zer s/ t i edowns ( t ype,  number ,  spaci ng and 
i nst al l at i on i nst r uct i ons, )  gr out  mat er i al s and met hod of  pl acement ,  
descr i pt i on of  equi pment  used and gr out  pr essur e empl oyed.

d.   Sur vey Al i gnment  Cont r ol :   I dent i f y met hod and equi pment  t o i nst al l  
pi pe wi t hi n speci f i ed t ol er ances.

e.   Gr ound St abi l i zat i on:   Di scuss dewat er i ng and gr out i ng,  i dent i f i cat i on 
of  measur es and met hods used t o st abi l i ze f ace at  headi ng ( i f  
necessar y) ,  nar r at i ve of  equi pment ,  pr ocedur e and gr out  mi x,  and 
i dent i f i cat i on of  subcont r act or  who wi l l  per f or m any r equi r ed 
st abi l i zat i on gr out i ng.

f .   Excavat i on Suppor t  Syst em Pl an:   Pr ovi de a pl an and di scussi on of  
met hods t o be empl oyed,  i ncl udi ng desi gn dr awi ngs and cal cul at i ons,  
seal ed and si gned by a l i censed Pr of essi onal  Engi neer .

g.   Moni t or i ng/ Sur vey Pl an:   Devel op and pr ovi de a di scussi on of  t he 
moni t or i ng/ sur vey pl an t o be empl oyed t o pr ot ect  s t r uct ur es and 
ut i l i t i es f r om set t l ement  and/ or  heave,  i ncl udi ng t he f ol l owi ng.    
I ncor por at e i nt o t he pl an any suppl ement al  r equi r ement s speci f i ed i n 
Par t  3,  par agr aph ent i t l ed " Fi el d Qual i t y Cont r ol " .

( 1)  St r uct ur es Assessment :   Pr ovi de a di scussi on of  st r uct ur es and 
ut i l i t i es t o be pr ot ect ed,  and measur es t o be empl oyed f or  
pr econst r uct i on and post const r uct i on assessment  of  cr i t i cal  
st r uct ur es,  namel y t hose l ocat ed wi t hi n t he [ zone of  act i ve 
excavat i on] [ a di st ance equal  t o [ 5]  [ _____]  t i mes t he dept h of  t he 
bor i ng f r om t he gr ound sur f ace]  f r om pr oposed pi pe cent er l i ne.   
I ncl ude phot ogr aphs or  v i deo of  exi st i ng damage t o st r uct ur es i n 
t he v i c i ni t y of  sewer  al i gnment  i n assessment  r epor t s.

( 2)  I nst r ument at i on Moni t or i ng Pl an:   Descr i be of  i nst r ument at i on 
desi gn,  l ayout  of  i nst r ument at i on poi nt s,  equi pment  i nst al l at i on 
det ai l s ,  manuf act ur er ' s cat al og l i t er at ur e,  and moni t or i ng r epor t  
forms.

( 3)  Sur f ace Set t l ement  Moni t or i ng Pl an:   I dent i f y on a pl an t he 
l ocat i on of  set t l ement  moni t or i ng poi nt s,  r ef er ence benchmar ks,  
sur vey f r equency and pr ocedur es,  and r epor t i ng f or mat s.

[ h.   Cont i ngency Pl an:   Pr ovi de a pl an and di scuss pr ot ect i on of   pavement s,  
adj acent  st r uct ur es,  and ut i l i t i es af f ect ed by adver se movement s 
det ect ed by i nst r ument at i on.   As a mi ni mum,  i ncl ude t he f ol l owi ng:

( 1)  Names,  t el ephone number s,  and l ocat i ons of  per sons r esponsi bl e f or  
i mpl ement at i on of  cont i ngency pl ans.

( 2)  Mat er i al s and equi pment  r equi r ed t o i mpl ement  cont i ngency pl ans.   
I dent i f y t he l ocat i on of  al l  r equi r ed mat er i al s and equi pment .

( 3)  St ep- by- st ep pr ocedur e f or  per f or mi ng wor k i nvol ved i n 
i mpl ement at i on of  t he cont i ngency pl ans.

( 4)  Cl ear  i dent i f i cat i on of  t he obj ect i ves of  t he cont i ngency pl ans 
and met hods t o measur e pl an success.
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] PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

The wor k i ncl udes pr ovi di ng l abor ,  mat er i al s,  and speci al i zed equi pment  f or  
t he i nst al l at i on of  ut i l i t y  pi pel i nes ut i l i z i ng t he bor i ng and j acki ng
microtunneling  met hods of  i nst al l at i on.

2. 1. 1   Desi gn Requi r ement s

**************************************************************************
NOTE:   Use ASCE 36- 15,  ASCE 27- 00,  ASCE 28- 00 as 
applicable.

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

2. 1. 1. 1   Excavations

Desi gn excavat i ons,  i ncl udi ng access shaf t  wal l s,  consi der i ng l oadi ngs f r om 
r eact i on bl ocks,  t r af f i c  l oads and any sur char ge l oads.

2. 1. 1. 1. 1   Hi ghway Cr ossi ng Cr i t er i a

For  l oadi ngs under  hi ghways use HS20 vehi c l e l oadi ng di st r i but i on i n 
accor dance wi t h AASHTO.

2. 1. 1. 1. 2   Rai l way Cr ossi ng Cr i t er i a

For  pi pe cr ossi ngs under  r ai l ways use Cooper  E- 80 l ocomot i ve l oadi ng 
di st r i but i ons i n accor dance wi t h AREMA Eng Man speci f i cat i ons f or  
cul ver t s.   Account  f or  l oadi ng due t o any mul t i pl e t r acks.

2. 1. 1. 2   Desi gn Cal cul at i ons of  Pi pe Casi ng

Submi t  desi gn cal cul at i ons f or  pi pe casi ng demonst r at i ng t hat  t he equi pment  
used i n i nst al l i ng t he pi pe wi l l  not  di st or t  or  ot her wi se damage t he pi pe.   
Pr ovi de cal cul at i ons of  maxi mum al l owabl e j acki ng f or ce t o be used based on 
pi pe mat er i al s t o be used.   The cal cul at i ons ar e t o be seal ed by a l i censed 
Pr of essi onal  Engi neer  usi ng soi l  pr oper t i es der i ved f r om subsur f ace 
i nvest i gat i ons per f or med al ong t he ut i l i t y  r out e.

2. 2   EQUIPMENT

2. 2. 1   Mi cr ot unnel i ng Syst em

2. 2. 1. 1   Gener al  Requi r ement s

Ut i l i ze a cont i nuousl y moni t or ed l aser  gui ded Mi cr ot unnel i ng Bor i ng Machi ne 
( MTBM)  syst em mat ched t o t he expect ed subsur f ace condi t i ons,  a hydr aul i c 
j acki ng syst em t o j ack t he pi pel i ne,  a pr ocess t o r emove t he s l ur r y f r om 
t he s l ur r y wat er ,  a gui dance syst em t o pr ovi de i nst al l at i on accur acy t o 
wi t hi n t he i ndi cat ed t ol er ances,  excavat i on equi pment ,  mat er i al  handl i ng 
equi pment ,  a dewat er i ng syst em,  and sheet i ng/ shor i ng r equi r ed t o pr ovi de 
t he wor k i ndi cat ed and meet  t he f ol l owi ng mi ni mum per f or mance r equi r ement s:

a.   Capabl e of  pr ovi di ng posi t i ve f ace suppor t  bot h dur i ng excavat i on and 
dur i ng shut down r egar dl ess of  t he MTBM t ype.

b.   Capabl e of  handl i ng and r emovi ng mat er i al s of  hi gh wat er  cont ent  f r om 
t he machi ne head.
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c.   Al l  f unct i ons ar e cont r ol l ed r emot el y f r om a sur f ace cont r ol  uni t .

d.   Capabl e of  cont r ol l i ng r ot at i on ut i l i z i ng a bi di r ect i onal  dr i ve on t he 
cut t er  head or  by usi ng ant i - r ol l  f i ns or  gr i pper s.

e.   Capabl e of  i nj ect i ng l ubr i cant  ar ound t he ext er i or  of  t he pi pe bei ng 
jacked.

f .   Capabl e of  cont r ol l i ng heave and set t l ement .

**************************************************************************
NOTE:   Speci f y t he maxi mum al l owabl e over cut  of  t he 
advanci ng equi pment  t o sat i sf y set t l ement  or  heave 
t ol er ances.   usual l y over cut  i s  not  t o exceed 25 mm1 
i nch on t he r adi us of  t he pi pe.

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

g.   Mi ni mi ze over cut  dur i ng t he oper at i on.   Do not  exceed 25 mm1 i nch 
[ _____]  on t he r adi us,  unl ess appr oved by t he Cont r act i ng Of f i cer .

2. 2. 1. 2   Cont r ol  Syst em

The mai n cont r ol  syst em of  t he MTBM i s t o pr ovi de t he f ol l owi ng i nf or mat i on 
t o t he oper at or ,  as t he mi ni mum,  r equi r ed f or  successf ul  oper at i on of  t he 
MTBM:

a.   Devi at i on of  t he MTBM f r om t he r equi r ed l i ne and gr ade of  t he pi pel i ne 
( nor mal l y by r ef er ence t o a l aser  beam) .

b.   Gr ade and r ol l  of  t he MTBM.

c.   Jacki ng l oad.

d.   Tor que and RPM of  t he cut t er  head.

e.   I nst ant aneous j acki ng r at e and t ot al  di st ance j acked.

f .   I ndi cat i on of  st eer i ng di r ect i on.

g.   Pr ogr ess of  pi pe advancement  v i a CCTV at  t he pi pe head.

2. 2. 2   Bor i ng and Jacki ng Syst em

Ut i l i ze a cont i nuousl y moni t or ed bor i ng and j acki ng syst em mat ched t o t he 
expect ed subsur f ace condi t i ons,  a hydr aul i c j acki ng syst em t o j ack t he 
pi pel i ne,  an auger  t o r emove bor i ng spoi l s,  a gui dance syst em t o pr ovi de 
i nst al l at i on accur acy wi t hi n t he i ndi cat ed t ol er ances,  excavat i on 
equi pment ,  mat er i al  handl i ng equi pment ,  a dewat er i ng syst em,  and 
sheet i ng/ shor i ng r equi r ed t o pr ovi de t he wor k i ndi cat ed.  

2. 2. 3   Pi pe Jacki ng Equi pment

Pr ovi de mai n j acki ng equi pment  wi t h a capaci t y gr eat er  t han t he ant i c i pat ed 
j acki ng l oad.   Pr ovi de i nt er medi at e j acki ng st at i ons when t he t ot al  
ant i c i pat ed j acki ng f or ce needed t o compl et e t he i nst al l at i on may exceed 
t he capaci t y of  t he mai n j acks or  t he desi gned maxi mum j acki ng f or ce f or  
t he pi pe.   The j acki ng syst em i s t o suppl y a uni f or m di st r i but i on of  
j acki ng f or ces on t he end of  t he pi pe by use of  t hr ust er  r i ngs and 
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cushi oni ng mat er i al .

2. 3   MATERIALS

2. 3. 1   Pi pe Casi ng

Pr ovi de st r ai ght  wal l  pi pe casi ng [ of  t ype and di amet er  i ndi cat ed]  of  
[ r ei nf or ced concr et e pi pe ( RCP) ]  [ st eel  pi pe] .  

[ 2. 3. 1. 1   Rei nf or ced Concr et e Pi pe

**************************************************************************
NOTE:   Thi s sect i on cover s t ongue and gr oove,  
st r ai ght  wal l  r ei nf or ced concr et e pi pe i nt ended f or  
use as conveyance syst ems of  sewage and st or m wat er ,  
and f or  t he const r uct i on of  cul ver t s and i ndust r i al  
casi ngs i nst al l ed and const r uct ed by microtunneling
bor i ng and j acki ng met hods.

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

2. 3. 1. 1. 1   Pipe

Pi pe,  [ [ _____]  mm i nch i nsi de di amet er , ]  c l ass [ _____] ,  nomi nal  l engt h 
[ _____]  and concr et e st r engt h [ _____]  MPa psi  i n accor dance wi t h ASTM C76M 
ASTM C76.

2. 3. 1. 1. 2   Joi nt s and Joi nt i ng Mat er i al

For m j oi nt s of  concr et e and as det ai l ed i n t he Cont r act  dr awi ngs.   Ut i l i ze 
a r ubber  gasket  or  mast i c t o pr ovi de t he seal .   [ I ncor por at e an assembl y of  
[ st eel  bands]  [ or ]  [ s t eel  bel l  ends]  and spi got  r i ngs and r ubber  gasket s i n 
accor dance wi t h Cont r act  dr awi ngs. ]

2. 3. 1. 1. 3   I nt er nal  Di amet er

The i nt er nal  di amet er  of  [  300 t o 600 mm 12 t o 24 i nch pi pe cannot  var y by 
mor e t han plus  6 mm 1/ 4 i nch f r om t he desi gn di amet er . ] [  600 mm 24 i nch and 
l ar ger  pi pe cannot  var y f r om t he desi gn di amet er  by mor e t han pl us one 
per cent  or  plus  10 mm 3/ 8 i nch,  whi chever  i s  l ess. ]

2. 3. 1. 1. 4   Wal l  Thi ckness

At  any l ocat i on al ong t he l engt h of  t he pi pe,  or  at  any poi nt  ar ound i t s 
c i r cumf er ence,  t he wal l  t hi ckness cannot  var y by mor e t han pl us f i ve 
per cent  of  t he desi gn di amet er .

2. 3. 1. 1. 5   End Squar eness

Ensur e t hat  each pi pe end l i es wi t hi n t wo pl anes per pendi cul ar  t o t he 
l ongi t udi nal  cent er  l i ne of  t he pi pe,  spaced at  10 mm 3/ 8 i nches apar t .   
Squar e t he t ongue or  spi got  end t o wi t hi n 5 mm 3/ 16 i nches and t he gr oove 
or  bel l  end of  t he pi pe t o wi t hi n 5 mm 3/ 16 i nches.

2. 3. 1. 1. 6   Roundness

Ensur e t hat  t he out s i de di amet er  of  t he pi pe does not  var y f r om a t r ue 
c i r c l e by mor e t han one per cent .   Per mi ssi bl e out - of - r ound di mensi ons ar e 
one hal f  t he di f f er ence bet ween t he maxi mum and mi ni mum out er  di amet er  of  
t he pi pe at  any one l ocat i on al ong t he bar r el .
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2. 3. 1. 1. 7   Lengt h of  Pi pe

Do not  devi at e f r om t he f i ni shed pi pe desi gn l engt h by mor e t han plus  3 mm 
per  300 mm 1/ 8 i nch per  f oot  wi t h a maxi mum var i at i on of  plus  13 mm 1/ 2 i nch
 i n any l engt h of  pi pe.

2. 3. 1. 1. 8   Lengt h of  Two Opposi t e Si des

Var i at i ons i n l ayi ng l engt h of  t wo opposi t e s i des of  t he pi pe cannot  exceed 
[ 6 mm1/ 4 i nch f or  al l  s i zes t hr ough 600 mm 24 i nches i nt er nal  di amet er ]  [ 3 
mm per  300 mm1/ 8 i nch per  f oot  f or  al l  s i zes l ar ger  t han 600 mm 24 i nches 
i n i nt er nal  di amet er ] ,  wi t h a maxi mum of  10 mm 3/ 8 i nches i n any l engt h of  
pipe.

][ 2. 3. 1. 2   St eel  Pi pe

**************************************************************************
NOTE:   Thi s sect i on cover s st eel  pi pe used as a 
casi ng pi pe f or  ot her  car r i er  pi pes.   Thi s sect i on 
al so cover s st eel  as t he car r i er  pi pe f or  
st or mwat er ,  sani t ar y sewer  or  ot her  ut i l i t y  l i nes.

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

2. 3. 1. 2. 1   Pipe

Pr ovi de st eel  pi pe i n conf or mance wi t h [ ASTM A139/ A139M,  Gr ade B wi t h a 
mi ni mum yi el d st r engt h of  242 MPa 35, 000 psi ]  [ AWWA C200]  [ API  Spec 5L 
Gr ade B]  [ ASTM A53/ A53M]  [ ASTM A716]  [ ASTM A746] .   [ Wel d st eel  pi pe 
seaml ess,  squar e cut  wi t h even l engt hs t hat  compl i es wi t h Ar t i c l es 4. 2,  
4. 3,  and 4. 4 of  t he API  Spec 5L] .   Pi pe shal l  have an i nsi de di amet er  of  
[ _____]  mm[ _____]  i nches and a mi ni mum wal l  t hi ckness of  [ _____]  mm[ _____]  
i nches [ as i ndi cat ed] .

**************************************************************************
NOTE:   Choose t he f i r st  par agr aph f or  mi cr ot unnel i ng 
and t he second f or  bor i ng and j acki ng.   Modi f y as 
needed.

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

2. 3. 1. 2. 2   Joints

[ Accompl i sh t he connect i on of  adj acent  pi eces of  mi cr ot unnel i ng st eel  pi pe 
by [ f i el d but t wel di ng, ]  [ i nt er nal  wel d s l eeves, ]  [ i nt egr al  pr ess f i t  
connect or s, ]  by a cer t i f i ed wel der ,  i n compl i ance wi t h AWS D1. 1/ D1. 1M as 
l ong as l oadi ng and i nst al l at i on desi gn cr i t er i a ar e met .

][ Ut i l i ze casi ng pi pe havi ng bevel ed ends wi t h a s i ngl e V- gr oove f or  f i el d 
wel di ng.   But t  wel d j oi nt s usi ng a f ul l - penet r at i on wel d on t he out s i de 
c i r cumf er ence of  t he pi pe pr i or  t o j acki ng.   The wel ds ar e t o conf or m t o 
t he l at est  AWS Wel di ng Code by a cer t i f i ed wel der .   Unl ess ot her wi se 
speci f i ed,  i nspect  and t est  wel ds usi ng a non- dest r uct i ve t est i ng met hod 
consi st i ng of  magnet i c par t i c l e exami nat i on ( MT) ,  i n compl i ance wi t h t he 
AWS code.   Vi sual l y i nspect  i n compl i ance wi t h AWS D1. 1/ D1. 1M vi sual  
i nspect i on cr i t er i a by a cer t i f i ed wel der  and by t he QC manager  wel ds on 
casi ng pi pe t hat  i s  sacr i f i c i al  ( f ul l y  gr out ed i nt er nal l y) .   
Non- dest r uct i ve t est i ng i s not  r equi r ed on wel ds on casi ng pi pe t hat  i s  
sacrificial.
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] Gr out i ng Pl ugs:   On l ar ge pi pe,  ( 600- mm24- i nch di amet er  or  gr eat er ) ,  
pr ovi de pi pe wi t h 51- mm 2- i nch di amet er  t apped hol es wi t h t hr eaded pl ugs 
f or  ext er i or  gr out i ng.

2. 3. 1. 2. 3   Roundness

The maxi mum di f f er ence bet ween t he maj or  and mi nor  out s i de di amet er s cannot  
exceed one per cent  of  t he speci f i ed nomi nal  out s i de di amet er  or  6 mm 0. 25 
i nch,  whi chever  i s  l ess.   [ For  pi pe exceedi ng 1200 mm 48 i nches i n 
di amet er ,  a maxi mum devi at i on of  13 mm 1/ 2 i nch i s  per mi t t ed pr ovi ded t he 
c i r cumf er ence t ol er ance i s mai nt ai ned wi t hi n 6 mm 1/ 4 i nch. ]

2. 3. 1. 2. 4   Circumference

Ensur e t hat  t he out s i de c i r cumf er ence i s wi t hi n pl us one per cent  of  t he 
nomi nal  c i r cumf er ence or  wi t hi n plus  13 mm 0. 50 i nches,  whi chever  i s  l ess.

2. 3. 1. 2. 5   Straightness

The maxi mum al l owabl e st r ai ght ness devi at i on i n any 3 m 10 f oot  l engt h 
cannot  exceed 3 mm 1/ 8 i nch.   [ For  l engt hs over  3 m 10 f eet ,  t he maxi mum 
al l owabl e devi at i on of  t he ent i r e pi pe l engt h i s comput ed by t he f ol l owi ng 
f or mul a,  but  not  t o exceed 10 mm 3/ 8 i nch i n any l engt h exceedi ng 9. 1 m 30 
f oot  l engt h:   Maxi mum Al l owabl e Devi at i on i n mm equal s ( 1/ 8)  t i mes ( t ot al  
l engt h i n met er s)  di v i ded by 0. 125  Maxi mum Al l owabl e Devi at i on i n i nches 
equal s ( 1/ 8)  t i mes ( t ot al  l engt h i n f eet )  di v i ded by 10. ]

2. 3. 1. 2. 6   Pi pe Ends

Ensur e t hat  t he end of  t he pi pe i s per pendi cul ar  t o t he l ongi t udi nal  axi s 
of  t he pi pe and wi t hi n 5 mm per  met er  1/ 16 i nch per  f oot  of  di amet er ,  wi t h 
a maxi mum al l owabl e devi at i on of  6 mm 1/ 4 i nch measur ed wi t h a squar e and 
st r ai ght edge acr oss t he end of  t he pi pe.

] 2. 3. 2   Grout

Pr ovi de cement  gr out  f or  pr essur e gr out i ng t o f i l l  t he voi ds ar ound t he 
casi ng and f or  f i l l i ng t he i nt er i or  annul ar  space bet ween car r i er  pi pe and 
t he casi ng composed of  Por t l and cement  conf or mi ng t o ASTM C150/ C150M,  Type 
I I ,  and sand meet i ng r equi r ement s of  ASTM C33/ C33Mf or  f i ne aggr egat e,  
suf f i c i ent l y f l ui d t o i nj ect  t hr ough t he casi ng and f i l l  voi ds,  wi t h pr ompt  
set t i ng t o cont r ol  gr out  f l ow.   Ut i l i ze a gr out  wi t h a mi ni mum compr essi ve 
st r engt h of  0. 70 MPa 100 psi  at t ai ned wi t hi n 24 hour s.   Admi xt ur es ar e t o 
be f r ee of  chl or i des,  cor r osi ve or  ot her  mat er i al  det r i ment al  t o t he 
mat er i al s t he gr out  cont act s.

2. 3. 3   CONCRETE

Pr ovi de 25 MPa 3000 psi  concr et e i n accor dance wi t h Sect i on 03 30 00 
CAST- I N- PLACE CONCRETE.

2. 3. 4   Lubr i cat i ng Fl ui d ( Bent oni t e or  Pol ymer )

Pr ovi de mat er i al  f or  l ubr i cat i ng t he ext er i or  of  pi pe.   Pr ovi de bent oni t e 
machi ne r equi r ement s of  API  Spec 13A and havi ng t he capaci t y of  mi x i ng wi t h 
wat er  t o f or m a st abl e and homogeneous suspensi on.
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2. 3. 5   SOI L MATERI ALS

Pr ovi de soi l  mat er i al s i n accor dance wi t h t he r equi r ement s speci f i ed i n 
Sect i on [ 31 00 00 EARTHWORK] [ 31 23 00. 00 20 EXCAVATI ON AND FI LL] .

2. 4   I nci dent al  Mat er i al s

2. 4. 1   Casi ng I nsul at or s/ Bor e Spacer s

Pr ovi de car bon st eel  wi t h pol yvi nyl  chl or i de coat i ng or  st ai nl ess st eel  
casi ng i nsul at or s/ bor e spacer s 200 mm 8 i nches i n l engt h f or  pi pe 300 mm 12 
i nches and l ess i n di amet er ,  and 300 mm 12 i nches i n l engt h f or  pi pe 350 mm 
14 i nches and gr eat er  i n di amet er ,  havi ng a 51 mm 2 i nch mi ni mum r unner  
wi dt h.   Or i ent  spacer s t o al l ow f or  gr out  t o f l ow easi l y t o compl et el y f i l l  
t he casi ng pi pe wi t h gr out  t hr oughout  i t s  l engt h.

**************************************************************************
NOTE:   I f  casi ng pi pe t r ansi t i ons t o car r i er  
pi pe/ ut i l i t y  duct  wi t hout  a st r uct ur e,  pr ovi de an 
end cl osur e/ bul khead det ai l  f or  t he casi ng pi pe 
t r ansi t i on and modi f y t he f ol l owi ng as t o sui t  t he 
detail.

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

2. 4. 2   End Cl osur es/ Bul kheads

Pr ovi de Tempor ar y End Cl osur es t o cont ai n gr out  used f or  f i l l i ng t he 
annul ar  space bet ween condui t s and t he casi ng.   Pr ovi de Per manent  End 
Cl osur es of  [ _____]  met er s [ _____]  f eet  l engt h as i ndi cat ed consi st i ng of  
br i ck and mor t ar  ( one par t  cement / t wo par t s sand/ wat er )  t o compl et el y 
encapsul at e t he condui t s t r ansi t i on i nt o t he casi ng.   Cent er  t he c l osur e on 
t he casi ng pi pe end.

PART 3   EXECUTI ON

3. 1   PREPARATION

3. 1. 1   Access Shaf t  and Pi t  Const r uct i on Pl an

No l at er  t han 45 days pr i or  t o st ar t  of  const r uct i on submi t  an Access Shaf t  
Const r uct i on Pl an.   I ncl ude i n t he pl an a di scussi on of  t he met hod of  
const r uct i on of  access shaf t s used f or  microtunneling  bor i ng and j acki ng.   
Addr ess t he excavat i on met hods,  dewat er i ng syst em,  sheet i ng/ shor i ng and 
br aci ng syst ems pr oposed f or  use,  and any gr ound st abi l i zat i on t o be 
empl oyed f or  t he shaf t  wor k ar ea or  t hr ust  bl ock.   Accept abl e const r uct i on 
met hods i ncl ude t he use of  i nt er l ocked st eel  sheet pi l i ng or  pr ecast  
c i r cul ar  concr et e segment s l ower ed i n pl ace dur i ng excavat i on.

3. 1. 1. 1   Desi gn Requi r ement s

a.   Const r uct  shaf t s of  a s i ze commensur at e wi t h saf e wor ki ng pr act i ces [ at  
l ocat i ons i ndi cat ed] .   [ Coor di nat e shaf t  l ocat i ons wi t h t he Cont r act i ng 
Of f i cer . ]   The Cont r act or  may pr opose t o r el ocat e shaf t s t o bet t er  sui t  
t he capabi l i t i es of  t he equi pment / met hods pr oposed,  but  may not  al t er  
ei t her  t he i ndi cat ed pi pel i ne al i gnment  or  st r uct ur es associ at ed wi t h 
t he i nst al l ed pi pel i ne,  nor  r esul t  i n addi t i onal  c l ai ms f or  
compensation.

b.   To t he ext ent  possi bl e,  keep shaf t  l ocat i ons c l ear  of  pavement s [ and 
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wi t hi n a s i ngl e t r af f i c  l ane, ]  i n or der  t o mi ni mi ze di sr upt i on t o t he 
f l ow of  t r af f i c .   Locat e suppor t  equi pment ,  spoi l  pi l es,  and mat er i al s 
t o mi ni mi ze di sr upt i on t o t r af f i c .

c.   Suppor t  al l  excavat i ons and pr event  movement  of  t he soi l ,  pavement ,  
ut i l i t i es or  st r uct ur es out s i de of  t he excavat i on.   Fur ni sh,  pl ace,  and 
mai nt ai n sheet i ng,  br aci ng,  and l i ni ng r equi r ed t o suppor t  t he s i des of  
al l  shaf t s and t o pr ovi de adequat e pr ot ect i on of  t he wor k,  per sonnel ,  
and t he gener al  publ i c.   Pr ovi de a concr et e f l oor  i n t he j acki ng access 
shaf t .   Desi gn l oads on t he s i des of  t he j acki ng and r ecei v i ng pi t  
wal l s ar e dependent  on t he const r uct i on met hod and f l exi bi l i t y  of  t he 
wal l  syst ems.

d.   Consi der  t he l oadi ng f r om bor i ng or  pi pe j acki ng when pr epar i ng t he 
desi gn of  t he j acki ng and r ecei v i ng pi t  suppor t s as wel l  as speci al  
pr ovi s i ons and r ei nf or cement  ar ound t he br eakout  l ocat i on.   Desi gn t he 
base of  t he pi t s  t o wi t hst and upl i f t  f or ces f r om t he f ul l  desi gn head 
of  wat er ,  unl ess appr oved dewat er i ng or  ot her  gr ound modi f i cat i on 
met hods ar e empl oyed.

e.   Const r uct  a t hr ust  bl ock t o t r ansf er  j acki ng l oads i nt o t he soi l .   
Ensur e t hat  t he backst op and t he pr oposed pi pe al i gnment  ar e squar e t o 
each ot her  and ar e desi gned t o wi t hst and t he maxi mum j acki ng pr essur e 
t o be used wi t h a f act or  of  saf et y of  at  l east  2. 5.   Al so,  desi gn t he 
t hr ust  bl ock t o mi ni mi ze excessi ve def l ect i ons i n such a manner  as t o 
avoi d di st ur bance of  adj acent  st r uct ur es or  ut i l i t i es or  excessi ve 
gr ound movement .   Begi n j acki ng oper at i ons onl y af t er  concr et e t hr ust  
bl ock or  t r eat ed soi l  has at t ai ned t he r equi r ed st r engt h.  

[ f .   I f  t r emi e concr et e seal i ng s l abs ar e pl aced wi t hi n t he ear t h suppor t  
syst em t o pr event  gr oundwat er  i nf l ow when access shaf t s ar e dewat er ed,  
f ur ni sh and i nst al l  seal i ng s l abs of  suf f i c i ent  t hi ckness t o pr ovi de a 
mi ni mum f act or  of  saf et y of  1. 2 agai nst  hydr ost at i c upl i f t  i n or der  t o 
pr event  bot t om bl owout  when t he excavat i on i s compl et el y dewat er ed.

] 3. 2   CONSTRUCTION

3. 2. 1   Access Shaf t s

3. 2. 1. 1   Const r uct i on Requi r ement s

a.   Pr ovi de gr ound st abi l i zat i on i n t he wor k ar ea and t he t hr ust  bl ock as 
r equi r ed t o accompl i sh t he wor k.

b.   Const r uct  a j acki ng access shaf t  t o accommodat e t he i nst al l at i on of  
pi pe casi ngs,  equi pment  and pi pi ng j acki ng devi ce.   I nst al l  t hr ust  
bl ocks( s)  as r equi r ed and consol i dat e t he gr ound ( gr out )  wher e t he 
casi ngs exi t  t he shaf t .   Pr ovi de a dr y j acki ng wor k ar ea havi ng a 
st abl e concr et e f l oor  t hat  dr ai ns t o a r ecessed sump pump t o handl e 
nui sance i nf l ow.   Gr oundwat er  i nf l ows i nt o t he j acki ng shaf t  ar e not  t o 
exceed 0. 32 Li t er / second 5 gal l ons/ mi nut e;  soi l  i nf l ows ar e not  t o 
exceed a t ot al  vol ume of  57 Li t er s 2 cubi c f eet .

c.   Const r uct  a r ecei ver  shaf t  t o accommodat e t he i nst al l at i on of  pi pe 
casi ngs and t he equi pment  used i n t he wor k.   Consol i dat e t he gr ound 
( gr out )  wher e t he casi ngs ent er  t he shaf t .

d.   Fur ni sh,  i nst al l ,  and mai nt ai n equi pment  t o keep t he j acki ng shaf t  f r ee 
of  excess wat er .   Pr ovi de sur f ace pr ot ect i on dur i ng t he per i od of  
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const r uct i on t o ensur e t hat  sur f ace r unof f  does not  ent er  shaf t s.   
Adher e t o t he dewat er i ng pl an and do not  af f ect  sur r oundi ng soi l s or  
st r uct ur es beyond t he t ol er ances st at ed i n par agr aph ent i t l ed 
"Tolerances."

e.   Pr ovi de secur i t y f ence ar ound al l  access shaf t  ar eas and pr ovi de shaf t  
cover ( s)  when t he shaf t  ar ea i s not  i n use.

f .   Pi t  Backf i l l  and Compact i on:   Upon compl et i on of  t he pi pe j acki ng and 
al l  t est s or  i nspect i ons ar e compl et e r emove al l  equi pment ,  debr i s,  and 
unaccept abl e mat er i al s f r om t he pi t s and commence backf i l l i ng 
oper at i on.   Compl et e backf i l l i ng,  compact i on,  and pavement  r epai r s i n 
accor dance wi t h [ Sect i on 31 00 00 EARTHWORK] [ 31 23 00. 00 20 EXCAVATI ON 
AND FI LL] .

3. 3   INSTALLATION

3. 3. 1   I nst al l at i on of  Tr acer  Wi r e

I nst al l  a cont i nuous l engt h of  t r acer  wi r e f or  t he f ul l  l engt h of  each r un 
of  nonmet al l i c  pi pe i n accor dance wi t h t he Amer i can Publ i c Wor ks 
Associ at i on Uni f or m Col or  Code.   At t ach wi r e t o t op of  pi pe i n such a 
manner  t hat  wi l l  not  be di spl aced dur i ng const r uct i on oper at i ons.

3. 3. 2   Connect i ons t o Exi st i ng Li nes

Schedul e connect i ons t o exi st i ng l i nes wi t h t he Cont r act i ng Of f i cer  t o 
cause a mi ni mum i nt er r upt i on of  ser vi ce on t he exi st i ng l i ne.   [ Make 
connect i ons t o exi st i ng l i nes under  pr essur e [ i n accor dance wi t h t he 
r ecommended pr ocedur es of  t he manuf act ur er  of  t he pi pe bei ng t apped]  [ as 
indicated].]

3. 3. 3   Advanci ng t he Pi pe

Jack each pi pe casi ng sect i on f or war d as t he excavat i on pr ogr esses i n such 
a way t o pr ovi de compl et e and adequat e,  gr ound suppor t  at  al l  t i mes.   
Ut i l i ze a bent oni t e s l ur r y appl i ed t o t he ext er nal  sur f ace of  t he pi pe t o 
r educe ski n f r i c t i on.   Pr ovi de a j acki ng f r ame f or  devel opi ng a uni f or m 
di st r i but i on of  j acki ng f or ces ar ound t he per i pher y of  t he pi pe.   Pl ace a 
pl ywood spacer  on t he out er  shoul der  of  t he pi pe casi ng j oi nt .   Desi gn and 
const r uct  t he t hr ust  r eact i on backst op t o wi t hst and t he j acki ng f or ces.   
Cont i nuousl y mai nt ai n a squar e al i gnment  bet ween t he backst op and pi pe 
casi ng and suppor t  t he maxi mum obt ai nabl e j acki ng pr essur e wi t h a saf et y 
f act or  at  l east  2. 0.   Cont i nuousl y moni t or  t he j acki ng pr essur e and r at e of  
cut t er  head advancement .   Exer ci se speci al  car e when set t i ng t he pi pe guar d 
r ai l s  i n t he j acki ng pi t  t o ensur e cor r ect ness of  t he al i gnment ,  gr ade and 
stability.

3. 3. 3. 1   I nst al l at i on Requi r ement s

a.   Ut i l i ze bor i ng equi pment  capabl e of  f ul l y  suppor t i ng t he f ace of  t he 
tunnel.

b.   Mai nt ai n f ace pr essur e exer t ed at  t he headi ng by t he MTBM as r equi r ed 
t o pr event  l oss of  gr ound,  gr oundwat er  i nf l ows,  and set t l ement  or  heave 
of  t he gr ound sur f ace by bal anci ng soi l s and gr oundwat er  pr essur es 
present.

c.   Dewat er i ng f or  gr oundwat er  cont r ol  i s  al l owed at  t he j acki ng and 
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r ecei v i ng pi t s onl y.

d.   Do not  j ack pi pe casi ng unt i l  t he concr et e t hr ust  bl ock and t r emi e seal  
( i f  sel ect ed) ,  and gr out ed soi l  zone i n j acki ng and r ecei v i ng shaf t s 
have at t ai ned t he r equi r ed st r engt h.

e.   Jack t he pi pe i nt o pl ace wi t hout  causi ng damage t o t he coat i ngs,  j oi nt s 
or  compl et ed pi pe sect i on.

f .   Af t er  compl et i on of  t he j acki ng oper at i on bet ween j acki ng and r ecei v i ng 
shaf t s,  di spl ace t he l ubr i cat e mat er i al  f r om bet ween t he pi pe casi ng 
ext er i or  and t he sur r oundi ng gr ound wi t h a cement  gr out .   Cont r ol  
pr essur e and t he amount  of  gr out  t o avoi d pi pe damage and di spl acement  
of  t he pi pe and soi l  beyond t he t ol er ances speci f i ed i n par agr aph 
" Tol er ances. "   Gr out  wi t hi n 48 hour s af t er  pi pe i nst al l at i on has been 
compl et ed t o pr event  any sur f ace set t l ement  due t o movement  of  soi l  
mat er i al  i nt o t he voi d space or  l oosened zone ar ound t he pi pe casi ng.  

g.   Repl ace pi pe casi ngs damaged dur i ng i nst al l at i on.

h.   Ensur e t hat  t he wel ds of  st eel  pi pe at t ai n t he f ul l  s t r engt h of  t he 
pi pe and ar e wat er t i ght  bef or e j acki ng of  t he pi pe sect i on.   Ensur e 
t hat  t he i nner  f ace of  t he i nt er nal  wel d seam i s f l ush wi t h t he pi pe t o 
f aci l i t at e t he i nst al l at i on of  t he car r i er  pi pe i n t he pi pe casi ng.

i .   Per f or m al l  wel di ng i n accor dance wi t h r equi r ement s f or  shi el ded met al  
ar c wel di ng of  AWS D1. 5M/ D1. 5 f or  br i dges and AWS D1. 1/ D1. 1M f or  
bui l di ngs and ot her  st r uct ur es.

j .   Pr ovi de a pi pel i ne t hat  has a consi st ent  di amet er  acr oss assembl ed 
joints.

k.   Once t he t unnel i ng pr ocess has begun,  cont i nue wi t h t hat  pr ocess 
uni nt er r upt ed unt i l  t he pi pe r eaches t he r ecei v i ng shaf t .   Cont i nue t o 
push any damaged pi pe unt i l  t hat  damaged pi pe sect i on i s pushed i nt o 
t he r ecei v i ng shaf t  and i s r emoved.   Not i f y t he [ Cont r act i ng 
Of f i cer ] [ Engi neer ]  i mmedi at el y i f  any pi pe i s known t o be or  bel i eved 
t o be damaged.

3. 3. 4   [ Car r i er  Pi pe]  [ Condui t ]  I nst al l at i on

3. 3. 4. 1   Cleaning

Cl ean t he i nsi de of  t he casi ng of  al l  f or ei gn mat t er  by usi ng a pi pe 
c l eani ng pl ug.

3. 3. 4. 2   [ Car r i er  Pi pe]  [ Condui t  Joi nt s]

[ Bond al l  met al l i c  condui t  j oi nt s wi t hi n t he casi ng pi pe. ]   I nspect  wi t h 
t he Cont r act i ng Of f i cer ,  pr i or  t o backf i l l i ng t r enches,  t he t r ansi t i on of  
[ car r i er  pi pe]  [ condui t ]  wi t hi n t he casi ng t o non- cased t r enchi ng.

3. 3. 4. 3   Casi ng I nsul at or s/ Spacer s

I nst al l  casi ng i nsul at or s/ spacer s i n accor dance wi t h appr oved submi t t al s 
and t he dr awi ngs.   On cent er  spaci ng i s not  t o exceed 1. 2 met er s 4 f eet .
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3. 3. 4. 4   End Cl osur es/ Bul kheads and Gr out i ng of  Casi ng Pi pe

a.   Cl osur es:   Seal  ends of  casi ng wi t h [ br i ck and mor t ar ] [ ___________] .

b.   Af t er  i nst al l i ng,  i nspect i ng and accept ance of  t he [ car r i er  
pi pe] [ condui t ]  and spacer s wi t hi n t he casi ng pi pe,  pr essur e f i l l  t he 
annul ar  space bet ween t he [ car r i er  pi pe] [ condui t ]  and t he casi ng pi pe,  
wi t h cement  gr out  speci f i ed her ei n.   Regul at e pump pr essur es t o r ef usal  
or  i n accor dance wi t h t he appr oved gr out i ng pl an.   Pl ace gr out  i n a 
sequence and manner  t hat  wi l l  pr ecl ude voi ds or  pocket s of  ent r apped 
ai r  or  wat er .   Use a r ef usal  pr essur e equal  t o 8. 0 kg/ sm per  met er  0. 5 
psf  per  f oot  of  over bur den.

3. 3. 5   Ventilation

Pr ovi de adequat e vent i l at i on f or  al l  t unnel s and shaf t s,  f ol l owi ng conf i ned 
space ent r y pr ocedur es.   I ncl ude such f act or s as t he vol ume r equi r ed t o 
f ur ni sh f r esh ai r  i n t he shaf t s,  and t he vol ume t o r emove dust  t hat  may be 
caused by t he cut t i ng of  t he f ace and ot her  oper at i ons whi ch may i mpact  t he 
l aser  gui dance syst em.   I n t he desi gn of  t he vent i l at i on syst em,  t he 
mi ni mum amount  of  f r esh ai r  t o be suppl i ed i s [ _____]  cubi c m/ s CFM.   
[ Rout i nel y t est  t he ai r  i n ar eas accessed by wor ker s i n accor dance wi t h t he 
most  cur r ent  OSHA met hods and st andar ds.   The cur r ent  OSHA al l owabl e gas 
concent r at i ons or  t hose pr esent ed bel ow,  whi chever  ar e mor e st r i ngent ,  
shal l  be met :

Car bon Monoxi de <0. 005 per cent

Methane <0. 25 per cent

Hydr ogen Sul f i de <0. 001 per cent

Oxygen >20. 0 per cent

]

3. 3. 6   Lighting

Pr ovi de adequat e l i ght i ng f or  t he nat ur e of  t he act i v i t y bei ng conduct ed by 
wor ker s.   Separ at e and i nsul at e wi t h gr ound f aul t  i nt er r upt er s power  and 
l i ght i ng c i r cui t s.   Compl y wi t h r equi r ement s wi t h r egar ds t o shat t er  
r esi st ance and i l l umi nat i on r equi r ement s.

3. 3. 7   Spoi l  Tr anspor t at i on

Mat ch t he excavat i on r at e wi t h r at e of  spoi l  r emoval .   Ut i l i ze a syst em 
capabl e of  bal anci ng gr oundwat er  pr essur es and adj ust ment  t o mai nt ai n f ace 
st abi l i t y  f or  t he par t i cul ar  soi l  condi t i ons of  t he pr oj ect .

3. 4   TOLERANCES

**************************************************************************
NOTE:   NOTE TO DESI GNER -  The t ol er ances f or  a 
t ypi cal  MTBM pr oj ect  ar e 125 mm 5 i nches on l i ne and 
38 mm 1 1/ 2 i nches on gr ade i n a 91. 4 m 300 f oot  
i nst al l at i on.   I n or der  t o meet  l ocal  sewer age 
r egul at i ons r egar di ng s l ope,  i t  i s  r ecommended t o 
desi gn at  t he desi r ed s l ope pl us t ol er ances.   Al so,  
consi der  addi ng bet ween 30 -  75 mm 0. 1 -  0. 25 f oot  
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dr op acr oss manhol es.
**************************************************************************

3. 4. 1   Tolerances

Maxi mum al l owabl e l at er al  devi at i on i s [ 125] [ _____]  mm [ 5] [ _____]  i nches;  
maxi mum al l owabl e ver t i cal  devi at i on i s [ _____]  mm [ _____]  i nches i n t he 
posi t i on of  ever y compl et ed 91. 4 m 300 f oot  sect i on of  j acked pi pe 
casi ngs.   [ Wat er  must  be f r ee dr ai ni ng bet ween any t wo poi nt s at  t he pi pe 
i nver t .   Rever se gr ades ar e not  per mi t t ed. ]

3. 5   FI ELD QUALI TY CONTROL

Empl oy t he moni t or i ng/ sur vey pl an.   Mai nt ai n dai l y  r ecor ds i n accor dance 
wi t h t he par agr aph t i t l ed RECORDS.

3. 5. 1   Instrumentation/Survey

**************************************************************************
NOTE:   The Engi neer  shoul d speci f y mi ni mum 
moni t or i ng r equi r ement s usi ng t he f ol l owi ng,  
suppl ement al  as r equi r ed by t he pr oj ect  speci f i c  
conditions.

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

3. 5. 1. 1   Mandat or y Requi r ement s

[ I ncl ude t he f ol l owi ng,  as a mi ni mum,  t o suppl ement  Cont r act or  Qual i t y 
Cont r ol  measur es empl oyed t o moni t or  gr ound sur f ace heave or  set t l ement  i n 
t he moni t or i ng/ sur vey pl an.

] a.   Moni t or  gr ound movement s associ at ed wi t h t he pr oj ect  usi ng est abl i shed 
sur vey poi nt s and make changes i n t he const r uct i on met hods t hat  cont r ol  
gr ound movement s and pr event  damage or  det r i ment al  movement  t o t he wor k 
and adj acent  st r uct ur es and pavement s.

b.   Recor d i n t he dai l y wor k l og a summar y of  moni t or i ng sur vey r esul t s.   
Cl ear l y i dent i f y  wor k not  meet i ng speci f i ed r equi r ement s,  
out - of - t ol er ance r esul t s,  and i mpact s on new or  ex i st i ng wor k f r om 
set t l ement  or  heave.

c.   I nst al l  i nst r ument at i on and per f or m moni t or i ng t o det er mi ne gr ound 
set t l ement  sur r oundi ng each j acki ng and r ecei v i ng pi t .

d.   Pr i or  t o any excavat i on act i v i t i es,  per f or m a pr e- const r uct i on sur vey 
of  t he ar eas i n and sur r oundi ng excavat i ons and al ong t he pr oposed 
ut i l i t y  al i gnment  t o i dent i f y any st r uct ur es,  f aci l i t i es,  under gr ound 
or  above gr ound ut i l i t i es t o be pr ot ect ed wi t hi n a r adi us of  [ f i ve]  
[ _____]  t i mes ei t her  t he dept h of  any excavat i on or  t he dept h of  
t r enchl ess excavat i on.

3. 5. 1. 2   Suppl ement al  Requi r ement s

[ a.   Pr i or  t o t he st ar t  of  advanci ng t he pi pe or  any dewat er i ng oper at i on,  
i nst al l  sur f ace set t l ement  mar ker s al ong t he t r enchl ess excavat i on 
cent er l i ne usi ng t he f ol l owi ng gui del i nes:

( 1)  Locat e sur f ace set t l ement  mar ker s i n a gr i d,  spaced 3. 0 [ _____]  m 
by 3. 0 [ _____]  m 10 [ _____]  f eet  by 10 [ _____]  f eet  ext endi ng not  
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l ess t han 9. 1 [ _____]  m 30 [ _____]  f eet  on ei t her  s i de of  t he 
t r enchl ess excavat i on cent er l i ne.   Use wooden hubs i n unpaved 
ar eas wi t h t he hubs dr i ven f l ush wi t h t he sur f ace and a t ack 
dr i ven i n t he t op f or  l evel  r od pl acement .   Use t empor ar y pai nt  or  
ot her  appr oved mat er i al s i n pavement  ar eas.   Mi ni mi ze t he s i ze of  
t empor ar y mar ki ngs t o t he gr eat est  ext ent  pr act i cal .   Remove al l  
mar ker s and mar ki ngs pr i or  t o compl et i on of  wor k.

b.   Pr i or  t o t he st ar t  of  advanci ng t he pi pe or  dewat er i ng oper at i ons,  
sur vey al l  moni t or i ng poi nt s a mi ni mum of  t hr ee t i mes t o est abl i sh 
basel i ne r eadi ngs.   Per f or m al l  sur veys t o an accur acy of  3. 0 mm 0. 01 
f oot .   Sur vey [ dai l y] [ ever y [ _____] ]  m f eet  of  casi ng pi pe 
advancement .   I n addi t i on,  i f  set t l ement  exceeds Li mi t  Level  2 sur vey 
al l  moni t or i ng poi nt s wi t hi n 6. 1 [ _____]  m 20 [ _____]  f eet  of  t he 
headi ng hour l y when t he headi ng i s appr oachi ng or  passi ng beneat h t he 
moni t or i ng poi nt s.

c.   Eval uat e al l  moni t or i ng sur vey dat a i mmedi at el y t o det er mi ne cor r ect i ve 
or  mi t i gat i on act i on shoul d be t aken usi ng t he f ol l owi ng eval uat i on 
criteria:

TYPE OF MONI TORI NG POI NT LI MI T LEVEL 1 LI MI T LEVEL 2

Sur f ace -  Unpaved +/ -  6 [ _____]  mm +/ -  1/ 4
[ _____]  i nch

+/ -  19 [ _____]  mm +/ -  3/ 4 [ _____]
inch

Sur f ace -  Paved +/ -  6 [ _____]  mm +/ -  1/ 4
[ _____]  i nch

+/ -  13 [ _____]  mm +/ -  1/ 2 [ _____]
inch

d.   I f  t he sur vey r eadi ngs i ndi cat e set t l ement  or  heave i s gr eat er  t han 
Li mi t  Level  1 i n t he above t abl e,  pr ovi de not i f i cat i on t o t he 
Cont r act i ng Of f i cer  i mmedi at el y and i ncr ease t he moni t or i ng f r equency 
of  t he i nst r ument s as di r ect ed.   Pr oceed wi t h advanci ng t he pi pe af t er  
pr ovi di ng mi t i gat i ng measur es t o l i mi t  addi t i onal  movement s.

e.   I f  t he sur vey r eadi ngs i ndi cat e set t l ement  or  heave i s gr eat er  t han 
Li mi t  Level  2 i n t he above t abl e,  cease wor k and pr ovi de not i f i cat i on 
t o t he Cont r act i ng Of f i cer  i mmedi at el y and i mpl ement  t he Cont i ngency 
Plan.

f .   Per f or m al l  r epai r s and/ or  r ebui l di ng of  t he pavement  or  adj acent  
st r uct ur es t o t hei r  condi t i on exi st i ng pr i or  t o set t l ement / l i f t i ng.

g.   Cont i nue t o moni t or  by t he sur vey at  t wo week i nt er val s f or  a per i od of  
s i x [ _____]  weeks af t er  t unnel i ng.   When t he sur vey i dent i f i es t hat  
heave or  set t l ement  has occur r ed t hat  i s  gr eat er  t han Li mi t  Level  2 
val ues,  make r epai r s t o new or  exi st i ng wor k t hat  i s  af f ect ed.    
Di scont i nue t opogr aphi c sur veys when set t l ement  i s  no l onger  det ect ed.

] 3. 5. 2   Fi el d Test s

**************************************************************************
NOTE:   I ndi cat e appr opr i at e Sect i on number  and t i t l e 
i n bl ank bel ow.   Speci f y t est i ng of  gr avi t y mai ns i n 
accor dance wi t h ASTM C1091.

**************************************************************************
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Per f or m f i el d t est s,  and pr ovi de l abor ,  equi pment ,  and i nci dent al s r equi r ed 
f or  t est i ng [ ,  except  t hat  wat er  and el ect r i c  power  needed f or  f i el d t est s 
wi l l  be f ur ni shed as set  f or t h i n [ _____] ]  Sect i on.   Submi t  t est  r esul t s,  
i dent i f y i ng any r esul t s t hat  do not  meet  speci f i ed r equi r ement s,  t o t he 
Cont r act i ng Of f i cer  wi t hi n f our  days of  t est  compl et i on.   Pr ovi de 
cor r ect i ve act i on and r et est  pi pe not  meet i ng speci f i ed r equi r ement s.   
Pr ovi de cor r ect i ve act i on as r ecommended by t he pi pe manuf act ur er  and 
subj ect  t o appr oval  by t he Cont r act i ng Of f i cer .

3. 5. 2. 1   Pi pe Casi ng

I nspect  and ver i f y t hat  pi pe mat er i al  meet s t he di mensi onal  t ol er ances 
speci f i ed pr i or  t o use.   Recor d each days i nspect i on r esul t s i n t he dai l y 
wor k l og.

3. 5. 2. 1. 1   Test i ng Requi r ement s f or  Gr avi t y Mai ns

Per f or m l ow pr essur e ai r  t est  of  al l  gr avi t y mai ns ( st r uct ur e t o st r uct ur e)  
i n accor dance wi t h ASTM C1091 St andar d Test  met hod f or  Hydr ost at i c 
I nf i l t r at i on t est i ng of  Vi t r i f i ed Cl ay Pi pe Li nes.

3. 5. 2. 1. 2   Non- St andar d Pi pe Lengt hs

Cut  non- st andar d j oi nt  l engt hs f r om f ul l  l engt h pi pe havi ng sat i sf act or i l y  
passed t he hydr ost at i c t est .

3. 5. 2. 1. 3   Elevations

Pr i or  t o r emoval  of  MTBM equi pment ,  sheet i ng,  and backf i l l i ng of  access 
shaf t s,  col l ect  i nver t  i nf or mat i on on pi pel i ne i nst al l ed.   Conf i r m t hat  t he 
el evat i ons meet  st at ed t ol er ances.

3. 5. 3   Inspections

Pr i or  t o t he r emoval  of  MTBM equi pment ,  sheet i ng,  and backf i l l i ng of  access 
shaf t s,  conduct  CCTV i nspect i on of  t he mai ns i nst al l ed i n accor dance wi t h 
Sect i on 33 01 30. 16 TV I NSPECTI ON OF SEWER PI PELI NES.

3. 6   CLEANUP AND FI NAL CLOSEOUT

3. 6. 1   Si t e Cl eanup

I mmedi at el y c l ean " bl ow hol es"  or  " br eakout s"  of  dr i l l i ng f l ui d t o t he 
sur f ace and f i l l  depr essi ons wi t h sat i sf act or y f i l l  mat er i al .   Di spose of  
al l  dr i l l i ng f l ui ds,  soi l s ,  and separ at ed mat er i al s i n compl i ance wi t h 
Feder al ,  St at e,  and l ocal  envi r onment al  r egul at i ons.

3. 6. 2   Dr i l l i ng Fl ui d

I mmedi at el y upon compl et i on of  wor k of  t hi s sect i on,  r emove al l  r ubbi sh and 
debr i s f r om t he j ob s i t e.   Remove al l  const r uct i on equi pment  and mat er i al s 
l eavi ng t he ent i r e ar ea i nvol ved i n a neat  condi t i on equal  t o exi st i ng 
condi t i ons pr i or  t o const r uct i on,  unl ess i ndi cat ed ot her wi se.

3. 6. 3   Recor d Dr awi ngs and Dai l y Wor k Logs

Submi t  an el ect r oni c copy and t hr ee har d copi es of  t he r ecor d dr awi ngs t o 
t he Cont r act i ng Of f i cer  wi t hi n f i ve days af t er  compl et i ng t he wor k.   
I ncl ude i n t he r ecor d dr awi ngs a pl an,  pr of i l e,  and al l  i nf or mat i on 
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r ecor ded dur i ng t he pr ogr ess of  t he wor k.   Cl ear l y  t i e t he r ecor d dr awi ngs 
t o t he pr oj ect ' s  sur vey cont r ol .   Mai nt ai n and submi t  upon compl et i on f i nal  
Dai l y Wor k Logs of  i nst al l at i on oper at i ons,  s i gned by t he super i nt endent .

3. 7   DI SPOSI TI ON OF MATERI AL

[ Di spose of  wast e i n Gover nment  di sposal  ar ea]  [ as i ndi cat ed on t he 
dr awi ngs]  [ whi ch i s l ocat ed wi t hi n a haul  di st ance of  [ _____]  k i l omet er s 
mi l es] .   Remove [ f r om Gover nment  pr oper t y]  sur pl us or  ot her  soi l  mat er i al  
not  r equi r ed or  sui t abl e f or  f i l l  or  backf i l l i ng.

St or e or  l egal l y  di spose of  excavat ed mat er i al  and f l ui ds used i n t he 
bor i ng pr ocess and shaf t  const r uct i on [ away f r om t he const r uct i on s i t e and]  
i n compl i ance wi t h al l  per mi t s and appl i cabl e Feder al ,  St at e,  and l ocal  
r egul at i ons.   [ Compl y wi t h Sect i on 01 57 19 TEMPORARY ENVI RONMENTAL 
CONTROLS. ]   [ Onl y st or e or  st ockpi l e mat er i al s i n ar eas shown on Cont r act  
dr awi ngs. ]   [ St ockpi l i ng i s per mi t t ed on t he const r uct i on s i t e pr ovi ded 
mat er i al  i s  r emoved at  r egul ar  i nt er val s not  exceedi ng 48 hour s. ]

        - -  End of  Sect i on - -
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