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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 Criteria 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 si 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 publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 301 (2016) Specifications for Structural 
Concrete

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA D110 (2013) Wire- and Strand Wound, Circular, 
Prestressed Concrete Water Tanks
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ASTM INTERNATIONAL (ASTM)

ASTM A227/A227M (2017) Standard Specification for Steel 
Wire, Cold-Drawn for Mechanical Springs

ASTM A416/A416M (2018) Standard Specification for 
Low-Relaxation,  Seven-Wire for 
Prestressed Concrete

ASTM A475 (2003; R 2014) Standard Specification for 
Zinc-Coated Steel Wire Strand

ASTM A586 (2018) Standard Specification for 
Metallic-Coated Parallel and Helical Steel 
Wire Structural Strand

ASTM A603 (2019) Standard Specification for 
Zinc-Coated Steel Structural Wire Rope

ASTM A648 (2018) Standard Specification for Steel 
Wire, Hard Drawn for Prestressed Concrete 
Pipe

ASTM A653/A653M (2019) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM A821/A821M (2015) Standard Specification for Steel 
Wire, Hard Drawn for Prestressing Concrete 
Tanks

1.2   SYSTEM DESCRIPTION

**************************************************************************
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.

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

Construct concrete water tank  AWWA D110, Type [I] [II] [III].  Provide 
tank, reinforced concrete floor slab, and roof.

a.  Roof live load [_____]  kg per square meter  psf .

b.  Allowable soil bearing pressure [_____]  kPa  psf , and equivalent 
lateral earth pressure [_____]  kPa  pcf .
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c.  Wind load [_____], importance factor [_____].

[d.  Seismic Zone [_____], importance factor [_____], and soil profile 
coefficient [_____].]

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 ct  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 ct  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.

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

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are [for Contractor Quality 
Control approval.][for information only.  When used, a designation 
following the "G" designation identifies the office that will review the 
submittal for the Government.]  Submittals with an "S" are for inclusion 
in the Sustainability eNotebook, in conformance to Section 01 33 29  
SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 
01 33 00  SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
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Concrete water tank

  AWWA D110, design-construct requirements, stamped by a 
professional engineer.

SD-05 Design Data

Design calculations

SD-06 Test Reports

Prestressing process records

Leakage testing

SD-10 Operation and Maintenance Data

Concrete water tank , Data Package 1

  Submit in accordance with Section 01 78 23  OPERATION AND 
MAINTENANCE DATA.

1.4   QUALITY ASSURANCE

1.4.1   Design Calculations

AWWA D110, stamped by a professional engineer.

PART 2   PRODUCTS

2.1   CONCRETE

Section 03 30 00  CAST-IN-PLACE CONCRETE.

2.1.1   Floor and Footings

Minimum  20 MPa  3000 psi  28 day strength.

2.1.2   Wall and Dome Roof

Minimum  29 MPa  4000 psi  28 day strength.

2.2   SHOTCRETE

Section 03 37 13  SHOTCRETE.  Minimum  31 MPa  4500 psi  28 day strength or 
wall strength if greater.

2.2.1   Wire Coat

Provide shotcrete consisting of not more than three parts sand to one part 
portland cement by volume.

2.2.2   Additional Coats

Provide shotcrete consisting of not more than four parts sand to one part 
Portland cement by volume.
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2.3   CEMENT MORTAR

ACI 301 .  In cases where mortar is to be used to encase the waterstop, 
mortar shall consist of not more than three parts sand to one part 
portland cement by weight.

2.4   REINFORCING

Galvanize all steel reinforcing.

2.4.1   Nonprestressed Reinforcement

ACI 301 .

2.4.1.1   [ Earthquake Cables

ASTM A416/A416M , GRADE 250 OR 270, ASTM A586, ASTM A603.  Provide zinc 
coating ASTM A475, Table 4, class A, or ASTM A603, Table 2, class A.

] 2.4.1.2   Steel Sheet Diaphragms

AWWA D110, galvanized ASTM A653/A653M ,  Z275  G90 .

2.4.2   Prestressed Reinforcement

AWWA D110 and ACI 301 .  In addition, ASTM A648, ASTM A227/A227M , or 
ASTM A821/A821M .

2.5   ELASTOMERIC MATERIAL

AWWA D110 for waterstops, bearing pads, sealer, [sponge filler] and seal 
coat.

2.6   [ DUCT MATERIAL

AWWA D110.

] PART 3   EXECUTION

3.1   INSPECTION

Ensure elevations of floor and footing excavation are within one-tenth 
foot of the indicated elevations and that excavation slopes are uniform 
and free of loose debris.  Follow inspection procedures in accordance with 
AWWA D110.

3.2   INSTALLATION

Follow construction procedures in accordance with AWWA D110, with 
restrictions specified herein.

a.  Do not use curing compound except in conjunction with water curing.

[b.  AWWA D110, provide additional protection for reinforcing and 
prestressing strands for aggressive water conditions.  [_____]].

3.3   FIELD QUALITY CONTROL

a.  Keep prestressing process records  in accordance with AWWA D110.

SECTION 33 16 13.16  Page 8



b.  Perform leakage testing  in accordance with AWWA D110.

3.4   REPAIRS

3.4.1   Leakage Cracks

Make repairs by pressure epoxy grouting in accordance with AWWA D110.  
Retest.

3.4.2   Honeycombed Concrete

If allowed by QC Representative, remove defective concrete and replace 
with nonshrinking aggregate grout from Section 03 30 00  CAST-IN-PLACE 
CONCRETE.

3.5   BACKFILL

Section 31 00 00  EARTHWORK for backfill requirements.  Backfill after tank 
testing is successfully completed.  Avoid unbalanced backfill placement.

        -- End of Section --
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