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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  pr ecast ,  wi r e wound pr est r essed 
concr et e wat er  t anks f or  pot abl e wat er  st or age.

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) .

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

**************************************************************************
NOTE:   Thi s cover s t anks speci f i ed by t he Amer i can 
Wat er  Wor ks Associ at i on i n St andar d D110.

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

**************************************************************************
NOTE:   The dr awi ngs shoul d i ncl ude:

1.   Si t e pl an wi t h exi st i ng t opogr aphy and 
appr oxi mat e t ank cent er l i ne l ocat i on.   I ncl ude 
under gr ound ut i l i t y  l ocat i ons.

2.   Tank over f l ow el evat i on,  f r eeboar d,  appr oxi mat e 
hei ght  and di amet er  of  t ank.

3.   Soi l  i nf or mat i on.

4.   Loadi ng condi t i ons,  such as snow,  sei smi c,  and 
ot her  l i ve l oads.
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5.   Hei ght  of  backf i l l ,  or  ear t hcover ,  i f  any.

6.   Si ze,  mat er i al ,  l ocat i on,  and l i mi t s f or  al l  
pi pe connect i ons.

7.   Si ze,  mat er i al ,  ar r angement ,  and l ocat i on f or  
over f l ow pi pe.

8.   Subdr ai nage and over f l ow col l ect i on syst em.

9.   Ear t h cover  r equi r ed of  i nl et ,  out l et ,  and dr ai n 
piping.

10.  Si ze,  mat er i al ,  and l ocat i on of  vent s and access 
hat ches i f  manuf act ur er ' s st andar d wi l l  not  be 
acceptable.

11.  Speci al  ext er i or  ar chi t ect ur al  t r eat ment ,  i f  any.
**************************************************************************

PART 1   GENERAL

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 CONCRETE I NSTI TUTE I NTERNATI ONAL ( ACI )

ACI  301 ( 2016)  Speci f i cat i ons f or  St r uct ur al  
Concrete

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA D110 ( 2013)  Wi r e-  and St r and Wound,  Ci r cul ar ,  
Pr est r essed Concr et e Wat er  Tanks
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ASTM I NTERNATI ONAL ( ASTM)

ASTM A227/ A227M ( 2017)  St andar d Speci f i cat i on f or  St eel  
Wi r e,  Col d- Dr awn f or  Mechani cal  Spr i ngs

ASTM A416/ A416M ( 2017a)  St andar d Speci f i cat i on f or  
Low- Rel axat i on,   Seven- Wi r e f or  
Pr est r essed Concr et e

ASTM A475 ( 2003;  R 2014)  St andar d Speci f i cat i on f or  
Zi nc- Coat ed St eel  Wi r e St r and

ASTM A586 ( 2004a;  R 2014)  St andar d Speci f i cat i on f or  
Zi nc- Coat ed Par al l el  and Hel i cal  St eel  
Wi r e St r uct ur al  St r and and Zi nc- Coat ed 
Wi r e f or  Spun- I n- Pl ace St r uct ur al  St r and

ASTM A603 ( 1998;  R 2014)  St andar d Speci f i cat i on f or  
Zi nc- Coat ed St eel  St r uct ur al  Wi r e Rope

ASTM A648 ( 2012)  St andar d Speci f i cat i on f or  St eel  
Wi r e,  Har d Dr awn f or  Pr est r essi ng Concr et e 
Pipe

ASTM A653/ A653M ( 2017)  St andar d Speci f i cat i on f or  St eel  
Sheet ,  Zi nc- Coat ed ( Gal vani zed)  or  
Zi nc- I r on Al l oy- Coat ed ( Gal vanneal ed)  by 
t he Hot - Di p Pr ocess

ASTM A821/ A821M ( 2015)  St andar d Speci f i cat i on f or  St eel  
Wi r e,  Har d Dr awn f or  Pr est r essi ng Concr et e 
Tanks

1. 2   SYSTEM DESCRI PTI ON

**************************************************************************
NOTE:   AWWA D110 cover s desi gn and const r uct i on of  
wi r e-  and st r and- wound ci r cul ar  pr est r essed- concr et e 
wat er - cont ai ni ng st r uct ur es wi t h t he f ol l owi ng t hr ee 
t ypes of  cor e wal l s:

Type I  - -  cast - i n- pl ace concr et e wi t h ver t i cal  
prestressing;

Type I I  - -  shot cr et e wi t h a st eel  di aphr agm;

Type I I I  - -  pr ecast  concr et e wi t h a st eel  di aphr agm

The t ype avai l abl e var i es i n di f f er ent  par t s of  t he 
count r y.   Check wi t h l ocal  cont r act or s.

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

Const r uct  concr et e wat er  t ank AWWA D110,  Type [ I ]  [ I I ]  [ I I I ] .   Pr ovi de 
t ank,  r ei nf or ced concr et e f l oor  s l ab,  and r oof .

a.   Roof  l i ve l oad [ _____]  kg per  squar e met er  psf .

b.   Al l owabl e soi l  bear i ng pr essur e [ _____]  kPa psf ,  and equi val ent  l at er al  
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ear t h pr essur e [ _____]  kPa pcf .

c.   Wi nd l oad [ _____] ,  i mpor t ance f act or  [ _____] .

[ d.   Sei smi c Zone [ _____] ,  i mpor t ance f act or  [ _____] ,  and soi l  pr of i l e 
coef f i c i ent  [ _____] . ]

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.

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 . ] [ 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 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- 02 Shop Dr awi ngs
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Concr et e wat er  t ank

  AWWA D110,  desi gn- const r uct  r equi r ement s,  st amped by a 
pr of essi onal  engi neer .

SD- 05 Desi gn Dat a

Desi gn cal cul at i ons

SD- 06 Test  Repor t s

Pr est r essi ng pr ocess r ecor ds

Leakage t est i ng

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

Concr et e wat er  t ank,  Dat a Package 1

  Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.

1. 4   QUALI TY ASSURANCE

1. 4. 1   Desi gn Cal cul at i ons

AWWA D110,  st amped by a pr of essi onal  engi neer .

PART 2   PRODUCTS

2. 1   CONCRETE

Sect i on 03 30 00 CAST- I N- PLACE CONCRETE.

2. 1. 1   Fl oor  and Foot i ngs

Mi ni mum 20 MPa 3000 psi  28 day st r engt h.

2. 1. 2   Wal l  and Dome Roof

Mi ni mum 29 MPa 4000 psi  28 day st r engt h.

2. 2   SHOTCRETE

Sect i on 03 37 13 SHOTCRETE.   Mi ni mum 31 MPa 4500 psi  28 day st r engt h or  
wal l  s t r engt h i f  gr eat er .

2. 2. 1   Wi r e Coat

Pr ovi de shot cr et e consi st i ng of  not  mor e t han t hr ee par t s sand t o one par t  
por t l and cement  by vol ume.

2. 2. 2   Addi t i onal  Coat s

Pr ovi de shot cr et e consi st i ng of  not  mor e t han f our  par t s sand t o one par t  
Por t l and cement  by vol ume.
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2. 3   CEMENT MORTAR

ACI  301.   I n cases wher e mor t ar  i s  t o be used t o encase t he wat er st op,  
mor t ar  shal l  consi st  of  not  mor e t han t hr ee par t s sand t o one par t  por t l and 
cement  by wei ght .

2. 4   REINFORCING

Gal vani ze al l  s t eel  r ei nf or c i ng.

2. 4. 1   Nonpr est r essed Rei nf or cement

ACI  301.

2. 4. 1. 1   [ Ear t hquake Cabl es

ASTM A416/ A416M,  GRADE 250 OR 270,  ASTM A586, ASTM A603.   Pr ovi de z i nc 
coating ASTM A475,  Tabl e 4,  c l ass A,  or  ASTM A603,  Tabl e 2,  c l ass A.

] 2. 4. 1. 2   St eel  Sheet  Di aphr agms

AWWA D110,  gal vani zed ASTM A653/ A653M,  Z275 G90.

2. 4. 2   Pr est r essed Rei nf or cement

AWWA D110 and ACI  301.   I n addi t i on,  ASTM A648, ASTM A227/ A227M,  or  
ASTM A821/ A821M.

2. 5   ELASTOMERI C MATERI AL

AWWA D110 f or  wat er st ops,  bear i ng pads,  seal er ,  [ sponge f i l l er ]  and seal  
coat.

2. 6   [ DUCT MATERI AL

AWWA D110.

] PART 3   EXECUTI ON

3. 1   INSPECTION

Ensur e el evat i ons of  f l oor  and f oot i ng excavat i on ar e wi t hi n one- t ent h f oot  
of  t he i ndi cat ed el evat i ons and t hat  excavat i on s l opes ar e uni f or m and f r ee 
of  l oose debr i s.   Fol l ow i nspect i on pr ocedur es i n accor dance wi t h AWWA D110.

3. 2   INSTALLATION

Fol l ow const r uct i on pr ocedur es i n accor dance wi t h AWWA D110,  wi t h 
r est r i c t i ons speci f i ed her ei n.

a.   Do not  use cur i ng compound except  i n conj unct i on wi t h wat er  cur i ng.

[ b.   AWWA D110,  pr ovi de addi t i onal  pr ot ect i on f or  r ei nf or c i ng and 
pr est r essi ng st r ands f or  aggr essi ve wat er  condi t i ons.   [ _____] ] .

3. 3   FI ELD QUALI TY CONTROL

a.   Keep pr est r essi ng pr ocess r ecor ds i n accor dance wi t h AWWA D110.
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b.   Per f or m l eakage t est i ng i n accor dance wi t h AWWA D110.

3. 4   REPAIRS

3. 4. 1   Leakage Cr acks

Make r epai r s by pr essur e epoxy gr out i ng i n accor dance wi t h AWWA D110.   
Retest.

3. 4. 2   Honeycombed Concr et e

I f  al l owed by QC Repr esent at i ve,  r emove def ect i ve concr et e and r epl ace wi t h 
nonshr i nki ng aggr egat e gr out  f r om Sect i on 03 30 00 CAST- I N- PLACE CONCRETE.

3. 5   BACKFILL

Sect i on 31 00 00 EARTHWORK f or  backf i l l  r equi r ement s.   Backf i l l  af t er  t ank 
t est i ng i s successf ul l y  compl et ed.   Avoi d unbal anced backf i l l  pl acement .

        - -  End of  Sect i on - -
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