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1- Environmental durability coefficients
2- United States Environmental Protection Agency (U.8.EPA)
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1- Shrinkage Compensating Concrete
2- Waterstop

3- Curing

4- durability



e b e S el -4

PR TYUPCHI P I RN S a8 e 3o JF Sladad 5 VL 5, K
Iy 3 a SO (eI (sleRt s LSl e ASLS 55 251 Gt il S el
O phas el Sl Olgadet g gl ol 0dd o g8 fondl ) 2s (] V- F-0-F
St e S A st $3 S 03558 353 S 5yl ededhys s
Caaglie 50 Sap sl o3 Gl b lare & F G Al T bls
NP I R A SPNPILY P SNSRI SR f*’u‘ ORI FPRST RS- JPy Py P PO TR
V=T s Sl Koplail (b oV 5 T g lgilens b sl Olosw il
YR 55 eI PPN PEL RS S
WL e Dpman (Julse (2 mn 53 oy Jamn poiipe 23 slaejlo A
s Sala sl Y Gla ot Bl g 3 S e S8 F b s sl iy
a3zt Ly B ool oSae IS by el 3509 2 50 il Jamy OF O el
e 3348 laeilo (3t s 0 b ) 553 Lol oy T Bl pile
2 Fte SLedll sl et pglie Gl g 3 il 38 e S8 Slale Ol

353t 0 ACT201.2R 4,55 o ot bl at

-

1- Fly ash
2- Workability
3- Protective Barriers
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1- American Society of Civil Engineeres (ASCE)
2- Portland Cement Association
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1- Screen chambers 2- Rapid mix chambers 3- Flocculating basins 4 Settling tanks
5- Conduits 6- Chlosination facilities '7- Clarifiers 8- Filter pipe galleries
9- Clear wells 10- Pumping stations 11- Service reservors 12- Chemical storage
13- Office building and jaboratory 14~ Grit chambers 15-Primary settling tanks
16- Final settling tanks  17- Digesters 18- Thickeners 19- Aeration basins
20- Sludge holding tands 21- Trickling filters 22- Screening facilities
23- Chlorine contact chambers 24- Pump and blower stations
25- Gas holders 26- Sludge dewatering 27- Sludge disposal facilities

28- Chemical storage  29- Office building and laboratnries
30- Tertiary filters 31- Composting facilities 32- Channels and mnnels
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1- Grit

2- Digested sludge, acrobic

3- Digested sludge, anaerobic

4- Thickened or dewatered sludge
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1- Deflection

2- Pressure relief valve

3- Vacuum relief valve

4- Goose-neck relief valves
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1- Flat slab
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1- Fondation
2- Gramular soi}
3- Cohesive soil

8- Spread or continuous footings
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1- Elastie
2- Compressible
3- Elevation of ground waler table
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"1- Uplift
2- Uplift piles
3- Reinforced conciete reservoirs
4 Compressible
5- Gixders
6- Ring tension



Sz ) Jarus e gl sla -

U PN W K QP I I A 3 Johe 3 Sy ol s 306 slay
R PR Y- N W PR B W S

Ml oo 055 S () 1 O L plad i dls K e s S 8
Glladl B3 LSl (50, 45 (olaif gl 4 Joata gl b slalss Ol Soplie
05 o gt o3l 5 O Sl A s bl S 3 adieSt S
Calied A5 A3 b i OlSl g 4 e Sl Sl O el
olasl G s falS 5 52 035 3Lt o 2L LS Dapad 25 s os6
Sla Uy et 5l astirad o golaassl glgma suoms sl 25 ol 05T 202 00
Bl s 5at gslasl 5 ailas slaf 2alS Lol LS () gt (r sWalse
35,5 0gl Js

Sama lasila oL (st lab 2y ol lalts A5 alows sl
S5 e oyl s sl S ekt 8,8 I s o 5l o
CiS g a3y oWy it LS s)lge e 03 g ean Bl ekl i
3305 33w 3 Bk 3 LSS abows 4 Olge | o5l

Ao 3 s sl gl L st s o8 pleen gladyl oai -

Al O3pka 3yl I FYE A PPV P

¢S A e S L il (6l gs o SO S slpetins o =Y

ASL s oS

Sl 3 Sete 205 sladd S vy 4y i o i 030 o Y

3 S slgnant 3 Oy e S st g Bl 0 e g b Al sl

apie G S Sl el B Sl b T ot e

5,8 eskizal 5500, 0L iz LS L ALl

1- Yielding compressible soils
2- Drilled anchors
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1- Footing
2-Panel
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1- Supported
2- Sliding
3 Shear key
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1- Vetter
2- Shrinkage-compensating concrete
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1- Movement joints
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1- Digesters
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1- Strain
2- Stress
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1- Strength design
2- Working stress
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1- Sanitary durability coefficient

2- Hoop tension

3- Diagonal tension

4- Serviceability for normal sanitary exposures
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5- Deflection
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1- Gergley-lutz equation
2- Severe environmental exposure
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1- Top tar lap length
2- creep

3- Shrinkage

4- Curing period
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1- Federal construction council
2- National Academy of Science
3- Construction joint
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1- Compressible filler

2- Joint filler

3- Neoprene
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5- Polyvinyl chloride
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1- Cork

2- Foam

3- Non sag

4- Self - leveling
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1- Dowels
2- Insert
3- Splice
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I-Construction joints
2- Shear keys
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1- Impact

2- Torque

3- Scrapers

4- Clarifiers

5- Flocculators

6- Rotating vacuum screens
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1- Centrifuges
2- Forced-draft fans and centrifuges for dewatering clarifiers or digester studge
3- Spread fondations
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1- Shock-absorbing support
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1- Immediate deflection
2- Static deflection
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1- Isolator
2~ Cantilever scrapers
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1- Impulsive

2- Convective
3- Oscillation
4- G.W_ Housner
5- Overturning
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1- Expansive hydraulic cement
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1- Sulfate-resistant cement

2- Portland blast furnance slag cement
3- Portland pozzolan cement

4- Fly ash

5- Ground granulated blast-furnace slag
6- Clinker
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1- Low alkaline cement
2- Ignition loss

3- Workability

4- Slump

5- Bleeding
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1- Water reducing agent
2- Federal Highway Administration
3- Sampling & Testing for chloride lon in Conyrete
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1- Aggregates
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1- Caisson

2- Superstructure walls
3- Reinforced walls

4- Baich plant

3- Water reducing agent



i e s 5 s =

Y¥

S o il P-Y

booias YA Caglis JuSa Ol 4 035, ¥ (55003 o glin ol 2t Oy 93 53 A-9-Y
ALy gt gn poend T e 148 50, YA SV Caglia e 580k ali
= L G500 2 03 3 e 0093 A Sl el Jl’“’* 255 3 eslizul 5,40
g% asgs Open3l 8l Al OF 3 (68 Y GnSla 20 YP/E0) canSlas sy Ve v sy
4 dalpgny podige oS ol Ka sl 0yl Jae AELLST bl 2 55 Al gyl ol
Db 038 AES el d 0 dpad shdad Oles

ACI 214 JASTM C 31 ,C39 4 C 172 glas Joitzal & 2t cild sz sy

..'a_,,.'.“. u.:-‘,:

Aol e e el Godal 03y YA Caglde b 0 8 S 3 V2T

3ls ACI 301 ¢ 255 WY sy e 1y ek s i 3k (5a Oga3T g
SFYAY sy Slasta b 55 0T 5 352 6 S she ol 5 3 S e 53 kel
g e g S Gda? ACT 318 w55 31 F-V=¥-¥ L ACT301 o, 5 31 \V
2553 bl g3 a4l s das i | Bt Iy oDl aga e 1) o5l o Gk i 5a

253 S pola

Q

1- To be cored
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1- Segregation
2- Bucket
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1- Chute
2- Tremie
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1- Conveying
2- Back-up
3- Retarders
4- Portholes
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1- Atmospheric steam curing
2- Batching
3- Mixing
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1- Curing
2- Shaved or crushed ice
3- Liquid membrane curing
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1- Form tie
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1- Form coating or release agents
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1- Crazing of concrete
2- Reshoring
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1- Nonstaining
2- Honeycombed areas
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1- Curing
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1- Coal-tar-based paint
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1- Muriatic acid
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1- Activated carbon
2- Agitated

3- Activated silica

4- Calcium hydroxide
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I- Calcium oxide

2- Potassiurn permanganate
3- Sodium bicarbonate

4- Sodium carbonate

5- Sodium flucride

6- Sodium hydroxide

7- Sodium silicate

8- Sodium siliconfluoride
9- Trisodium phosphate
10- Copper sulfate

11- Ferric sulfate
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1- Alum, liquid

2- Aluminum ammonium sulfate
3- Alwrninum chloride solation
4- Aluminum potassium sulfate
5- Aluminum sulfate

6- Ammoium sulfate

7- Calcium hypochloride

8- Ferric chloride

9- Fluosilicic acid

10- Sodium bisulfite

11- Sodinm hydroxide
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American Association of State Highway and Transportation Officials
(AASHTO)

T 260-84 Sampling and Testing for Total Chloride Ion in Concrete and
Concrete Raw Materialz.

Americn Concrete Institute (ACI)

201.2R-77 Guide to Durable Concrete
(Reapproved 19382)

ACI211.1-81 Standard Practice for selecting Proportions for Normal ,
(Revised 1985) Heavyweight, and Mass Concrete -

212.2R-81 Guide for Use of Admixtures in Concrete
(Revised 1986)
214-77 Recommended Practice:for Evaluation of Strength Test Results of

{(Reapproved 19383) Concrete

221R-84 Guide for use of Normal Weight Aggregate in Concrete

223-83 Standard Practice for the use of shrinkage-Compensatiing Concret
224R-80 Control of Cracking in Concrete Structures

(Revised 1984)

224.1R-34 Causes, Evaluations, and Repair of Cracks in Concrete Structures
225R-85 Guide to the Selection #nd Use of Hydraulic Cements

301-84 Specifications for Struciural Concrete for Buildings

(Revised 1988)

302.1R-80 ~ Guide for Concrete Fioor and slab construction.

304R-85 Guide for Measuring, Mixing, Transporting, and Placing

Concrete



3035R-77 Hot Weather Concreting
(Revised 1982)

306R-88 Cold Weather Concreting

308-81 Standard Practice for Curing Concrete
(Revised 1986)

309R-87 Guide for Consolidation of Concrete

309.2R-82 Identification and 'Control of Consolidation-Related Surface
Defects in Formed Concrete

318-83 Building Code Requirements for Reinforced Concrete
(Revised 1986) i

318R-83 Commentary on Building Code Requirements for Reinforced
(Supplement 1986) Concrete

344R-70 Design and Construction of Circular Prestressed Concrete Structures
{Reapproved 1981)

347-78 Recommended Practice for Concrete Formwork
{Reapproved 1984)

504R-77 Guide to Joint Sealants for Concrete Structures

515.1R-79 Guide to the Use of Waterproofing, Dampproofing, Protective, and
(Revised 1985) Decorative Barrier Systems for Concrete

SP-4 Formwork for concrete, 4th Edition, 1981 , Revidsed 2nd Printing
American National Standards Institute (ANSI)

AS58.1-1982 American  National Standard Minimum Design Loads for
Buildings and Other Structures
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ASTM
A 615-86

A 616-86

A 617-86

A 706-86

A 767-85

A 775-86

C 31-87

C 33-86

C 39-86

C 109-86

C 143-73
C 150-86

C171-69
(Reapproved 1986)

C172-32

Standard Specification for Deformed and Plain Billet-Steel Bars
for Concrete Reinforcement

Standard Specification for Rail-Steel Deformed and Plain Bars
for Concrete Reinforcement

Standard Specification for Axle-Steel Deformned and Plain Bars
for Concrete Reinforcement

Standard Specification for Low-Alloy Steel Deformed Bars for
Concrete Reinforcement

Standard Specification for Zinc-Coated (Galvanized) Steel Bars
for Concrete Reinforcement

Standard Specificatinn for Epoxy-Coated Reinforcing Steel Bars

Standard Practices for Making and Curing Concrete Test
Specimens in the Field

Standard Specification for Concrete Aggregates

Standard Test Method for Compressive Strrength of Cylindrical -
Concrete Specimens:

Standard Test Method for Compressive Strength of Hydraulic
Cement Mortars (Using 2-in. or 50-mm Cube Specimens)

Standard Test Method for Slump of Portland Cement Concrete
Standard Specification for Portland Cement

Standard Specification for Sheet Materials for Curing Concrete

Standard Method of Sampling Freshly Mixed Concrete
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C173-78

C231-82

C 2060-36

C309-81

C 494-86
C 595-86

C618-35

C 806-75

C 845-80
C §78-80
D 994-71
(Reapproved 1982)

D 1056-85

D 1751-83

Standard Test Method for Air Content of Freshly Mixed Concrete
by the Volumetric Method

Standard Test Method for Air Content of Freshly Mixed Concrete
by the Pressure Method

Standard Specification for Air Entraining Admixtures for
Concrete

Standard  Specification for Liquid Membrane-Forming
Compounds for Curing Concrete

Standard Specification for Chemical Admixtures for Concrete
Standard Specification for Blended Hydraulic Cements

Standard Specification for Fly Ash and Raw or Calcined Natural
Pozzolan for Use as a Mineral Admixture in Portland Cement

Concrete

Standard Test Method for Restrained Expansions of Expansive
Cement Mortar

Standard Specification for Expansive Hydraulic Cement

Standard Test Method for Restrained Expansion of Shrinkage-
Compensating concrete

Standard Specification for Preformed Expansion joint Filler For
Concrete (Bituminous Type)

Standard Specification for Flexible Cellular materals-Sponge or
Expanded Rubber

Standard Specification for Preformed Expansion Joint Fillers for
Concrete Paving and Structural Construction (Nonextruding and
Resilient Bituminous Types)
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D 1752-84 Standard Specification for Preformed sponge Rubber and Cork
Expansion Joint Fillers for Concrete Paving and Structural
Construction

el A IS 15 03 pali glglasla 31 SANG 8 S QS
American Association of State Highway and| Transportation Officials (AASHTOQ)

444N. Capitol Street NW, Suite 225
‘Washington, DC 200].

American Concrete Institute (ACI)
P.O.Box 19150
Detroit, MI 43219-0150

American National Standards Institute (ANST)
1430 Broadway
New York, NY 10018

ASTM
1916 Race St.
Philadelphia, PA 19103,
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“Water Treatment Plant Design,” Mamual of Engineering Practice No. 19,
American Society of Civil Engineers, New York, 1969, 353 pp.

“ Wastewater Treatment Plant Design,” Manual of Engineering Practice No.
36, American Society of Civil Engineers, New York, 1977, 574 pp.

“Design and Construction of Sanitary and Storm Sewers,” Manual of
Engincering Practice No. 37, American Society of Civil Engineers, New York,
1969, 332 pp.

“Underground Concrete Tanks,” Information Sheet No. IS071D, Portland
Cement Association, Skokie, 1973, 4pp.

“Circular Concrete Tanks Without Prestressing,” Information Sheet No.
IS072D, Portland Cement Association, Skokie, 1942 , 32 pp.

“Rectangular Concrete Tanks,” Information Sheet No. 15003.03D, Portland
Cement Association, Skokie, 1969 (Revised 1981), 16 pp.

Moody, W.T., “Moments and Reactions for Rectangular Plates,” Engineering
Monograph No. 27, U.S. Burcau of Reclamation , Denver, 1960 (Revised
1963), 74 pp.

Vetter, C.P., “Stresses in Reinforced Concrete Due to Volume Changes,”
Transactions, ASCE,V.98,1933 , pp. 1039-1053,

Klein, Frank; Hoffman, Edward , S.; and Rice, Paul F., "Application of
Strength Design Methods to Sanitary Structures,” Concrete International:
Design & Construction, V.3, No.4, Apr. 1981, pp35-40.

Gogate, Anand B., “Structural Design Considerations for Settling Tanks and
Similar Structures,” ACI Joumal , Proceedings V.65, No. 12, Dec.1968,
PP.1317-1020,
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Gogate, Anand B,"Structural Design of Reinforced Concrete Sanitary
Structures-Past, Present, 'and Future,” Concrete International : Design &
Construction, V.3, No. 4, Apr. 1981, pp. 24-28.

Gogate, Anand B., “An Analysis of ACI Committee 350's Recommended
Design Standards,” Concrete Intzmational : Design & Construction, V.6, No.
10, Oct. 1984 , pp. 17-19.

Troxell, G.E.. Raphael, JM.; and Davis, R.E.”Long-Time Creep and
Shrinkage Tests of Plain and Reinforced Concrete,” Proceedings, ASTM, V,58,
1958, pp.1101-1120.

“Expansion Joints in Buildings,” Technical Report No. 65 ,Federal
Construction Council, National Academy of Sciences, National Research
Council, Washington, 8.C., 1974, 43 pp.

Allen, E, A., and Higginson, E.C,, “Waterstops in Articulated Concrete
Construction,” ACI Jornal , Proccedings V.52, No.l , Sept. 1955, pp.83-91,
Also, Discussion, Part 2, Dec. 195, pp. 1149-1152.

Whitman, Robert V., and Rirhart, Frank E., “Design Procedures for
Dynamically Loaded Foundations,” Proceedings, ASCE, V.93 , SM6, Nov.
1967, pp. 169-193.

Irish, K., and Walker, W.P., Founslations for Reciprocating Machines, Concre'te
Publications Ltd., London, 1969, 103 pp.

Karabinis, A. Harry , and Fowler, Timothy J., “Design Considerations for
Dynamically Loaded Equipmenr Foundations.” Foundations for Equipment
&Machinery. SP-78, American Cancrete Institute, Detroit, 1982, pp.61-78-

Novak, Milos, “Vertical Vibration of Floating Piles,” Proceedings, ASCE, V.
103, EMI, Feb. 1977, pp. 153-168.

Novak , Milos, and Howell, John[f., “Torsional Vibration of Pile Foundations,”
Proceedings, ASCE , V. 103, GT4, Apr. 1977, pp. 272-285.
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21.

23.

25,

26.

27.

28.

29,

30.

31

Singh , Jogeshwar P.; Donovan, Neville C.; and Jobsis, Adrianus C., “Design of
Machine Foundations on Piles,” Proceedings, ASCE, V.102, GT8, AIG.1977,
pp. 863-877.

Barkan, D.D., Dynamics of bases and Founcatons, McGraw Hill Book Co.,
New York, 1962 , 496 pp.

Biggs, I.M., Introduction to Structural Dynamics, McGraw Hill Bock Co., New
York, 1964, 341 pp.

Church, A.H., Mechanical Vibrations, John Wiley & Sons, New York, 1963,
432 pp.

Skipp, B.O., Editor, Vibration in Civil Bngineering, Butterworhts, London,
1966 , 298 pp. ‘

Major, A., Vibration Analysis and Design of Foundations for Machines and
Turbines, Collets, London, 1962, 828 pp.

Housner, G.W., “The Dynamic Behavior of water Tanks,” Bulletin, Seismic
Society of America, V. 53, No. 2, Feb. 1963, pp. 381-387.

Ballantyne, D. B,; Pinkham, C.W.; and weinberger, L.W., “Seismic Induced
Loadings on Sanitary facillities,” ASCE Speciaty Conference on Lifeline
Barthquake Engineering, (Oakland, Aug. 1981) , American Society of Civil
Engineers, New York, 1981.

Housner, George W., “Limit Design of Structures to resist Earthquakes,:
Proceedings, Workd Conference on Earthquake Engineering, University of
California , Berkeley, 1956, pp.5-1- 5-13,

Medearis, Kenncth, “Encrgy Absorption of Structures under Cyclic Loading,”
Proceedings, ASCE, V.90, ST1, Feb. 1964, pp.61-69.

Stark, David, “Longtime Study of Concrete Durability in Sulfate Soils,” George
Vereck Symposium on Sulfate Resistance of Concrete, SP-77, American
Concrete Institute, Detroit, 1982, pp.21-40.
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Lamond, Joseph F., “Twenty-Five Years' Experience Using Fly Ash in
Concret,” Fly Ash, Sillica Fume, Slag and Other Mineral By-Products in
Concrete, SP-79, American Concrete Institute, Detroit, 1933, pp. 47-69,
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Biczok, Imre, Concrete Corrosion and Concrete Protection, Sth Edition,

Chemical Publishing Co., New York , 1967 , 543 pp.

“Code of Practice for the Design cf Concrete Structures for Retaining Aqueous
Liquids,” (B$8007:1987), British Standards instiution, London, 1987.

Critchell, Peter L., Joints and Cracks in Concrete, Contractors Record Ltd.,
London, 1958, 232 pp.

Davies, John Duncan, and Long, John Edward, “Behavior of Square Tanks on
Elastic Foundation,” Proceedings, ASCE, V.94, EM3, June 1968, pp. 753-772.

Manning, G.P., Concrete Reservairs and Tanks, Concrete Publications Ltd.,
London, 1967, 334 pp.

Kleinlogel , Adolf, Influences on; Concrete, translated from the German by
F.8.Morgenroth, Frederick Ungar Fublishing Co., New York , 1950, 281 pp.

Concrete Manual , $th Edition, 1J.S. Bureau of Reclamation, Denver, 1975,
627 pp.

“Concrete for Massive Structures,” Information sheet No. ISOW128T. Portland
Cement Association, Skokie, 1987, 24 pp.

“Concrete for Wastewater Treatment Works,” Information Sheet No, IS182W,
Portland Cement Association, Skokie, 1976 ,15 pp.
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10.  “Concrete for Water Treatment Works,” Publication No. PAOGIW, Portland
Cement Association, Skokie, 1963 , 24 pp.

11. “Bffect of Various Substances on Concrete and Protective Treatments,”
Information Sheet No. ISO01T, Portland Cement Association, Skokie, 1986, 24

pp-

12.  “Volume Changes of Concrete,” Information Sheet No. ISO18T, Portland
Cement Association,” Sokokie , 1969 , 4 pp.

13. “Design of Circular Domes,” Information sheet no. 1S076D, Portland Cement
Association, Skokie, 1942, 8 pp.

This report was submitted to letter ballot of the comrnittee and was approved in accordance
with ACI balloting procedures.
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1- American Concrete Institute (ACI)

2- Environmental Engineering Concrete Structures
3- American Water Works Association

4- Waterproofing
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1- The American Water Works Association Commitiee on Concrete Water-Holding Structures.
2- Absorption
3- Stabilization
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1- The 1976 British Standards Institution Code of Practice for the Structural Use of Concrete
for Retaining Aqueous Liquids,
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1- Waterstop
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1- Cut off collars
2- Waterseals
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“Summary Report on Concrete Water-Holding Structures,” AWWA
Committee on Concrete Water Holding Structures, American Water
Works Association Journal, Aug. 1978 , Denver.

ACI Committee 3350, “Environmental Engineering Concrete Structures
(ACI 350R-89),” American Concrete Institute, Detroit, 1989, 20 pp.
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Aqueous Liquids (BS 5337:1976), “British Standards Institution,
London, 1976.
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