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

3- Curing

4- durability
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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- Chlorination facilities "7- Clarifiers 8- Filter pipe galleries
9- Clear wells 10- Pumping stations 11- Service reservors 12- Chemical storage
13- Office building and laboratory 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 laboratyries
30- Tertiary filters 31- Composting facilities 32- Channels and tunnels
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1- Grit

2- Digested sludge, aerobic

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- Granular soil

3- Cohesive soil

4-Rock

5-Pile

6- Caisson

7- Raft

8- Spread or continuous footings
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1- Elastic
2- Compressible
3- Elevation of ground water table
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'1- Uplift

2- Uplift piles

3- Reinforced concrete reservoirs
4- Compressible

5- Girders

6- Ring tension
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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- 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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1- Gergley-lutz equation
2- Severe environmental exposure
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1- Top lar 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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2- Insert
3- Splice
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1-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 sludge
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 Conxrete
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1- Aggregates
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1- Caisson

2- Superstructure walls
3- Reinforced walls

4- Batch plant

5- Water reducing agent
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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- Inserts



Sy Jms g (22 glae sl A

:'J)'J" 4’.)6 t.:-i))-l’lﬂ -Y-¥

3y (gl 2 V-4-Y-F

(o, Kl )3 /%) ol )b a3 ¥ (Bli Sl 455 S G50 2
I Groon f8em g Sl ar s S 355 08 (ol 4y by LehiSiw 5 S a2,
o U5yt eal b by Sl t s 5ol (K8l 400 W) ulg b 4 00
oo V) CalgioB a3 00 3 aS S a4 53 500 Y S wda il
28 SIS s e AL S (6 Kl

i 0gl Olsipe (gl idd) 28 A3 50 o s ol Lk 5k 4
Ay (S35, edd Gile PSS 5 g dSleleit gy 5 Fly gl LD oy 5 e
L k2 o3l oo b el oK 565 WG L pes Bim 5 Gale e 5 i Jol
2 g Sl Sl e " Tl 2 s o b o 0ol Jes 303 ule
ACI 306R 4,55 5 2ty sars g Sl 29, IS 4 O Cuglie Jh1531 5 03,15
RGO PR WP

leasto 3 Ledl ctls 355 0 o yi ag ot 6550 55 3 St sl
St ot 03 SLS Caalie 5y S Olgalel U guam S g WS 5 edd (S50

5,8

05 Slon Y-A-Y-
At L (RSl 53 YY) Culg ) o A0 3l Jaoea Sl S (63)150 0

T s L 5 Sl S s 5o bt SLIH S 5yl

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- Scalant
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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- Sandlbasting
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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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1- Calcium oxide

2- Potassium permanganate
3- Sodium bicarbonate

4- Sodium carbonate

5- Sodium fluoride

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- Aluminum chloride solution
4- Aluminum potassium sulfate
5- Aluminum sulfate

6- Ammoium sulfate

7- Calcium hypochloride

8- Ferric chloride

9- Fluosilicic acid

10- Sodium bisulfite

11- Sodium hydroxide



A\ . U‘j_‘r‘:‘:‘}""

el 30—l Jub

ol o g 8"‘ ¢ O
ot bzl OF 4 25l 3 a8 sl eatas @) Cilsee slglesle Sl
Wl 0l S G ,gd LB s L s L g e ia laeles S3 LTS
o a3 4 e LB s L gpan oy i JulS S de i
A A s 555 5,8 e 5 Sl ol 5 (o oS Ll 5l 2158
A o 2T a4 fled g 03 GAOS Gl S eaSeslizad 3,5 e

3,85 olad OF sksSng Olsler b ks AL



G ) doma  pedige 23 gWae L = VoY

American Association of State Highway and Transportation Officials
(AASHTO)

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

Americn Concrete Institute (ACI)

201.2R-77 Guide to Durable Concrete
(Reapproved 1982)
ACI211.1-81 Standard Practice for sélecting Proportions for Normal ,

(Revised 1985) Heavyweight, and Mass Concrete

212.2R-81 Guide for Use of Admixntures in Concrete
(Revised 1986)

214-77 Recommended Practice: for Evaluation of Strength Test Results of
((Reapproved 1983) 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-84 Causes, Evaluations, and Repair of Cracks in Concrete Structures
225R-85 Guide to the Selection #nd Use of Hydraulic Cements

301-84 Specifications for Strudtural Concrete for Buildings

(Revised 1988)

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

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

Concrete
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305R-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 vControI of Consolidation-Related Surface
Defects in Formed Concrete

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

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 143-78

C 150-86

C171-69
(Reapproved 1986)

C172-82

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 Specificatiion for Axle-Steel Deformed 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 Metliod for Compressive Strength of Hydraulic
Cement Mortars (Using 2-in. or 50-mm Cube Specimens)

Standard Test Method for Stump 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 260-86

C309-81

C 494-86

C 595-86

C618-85

C 806-75

C 845-80

C 878-80

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

e 4 B3 15 05,0l lgbsle 31 SHIG S O L
American Association of State Highway and| Transportation Officials (AASHTO)

444N. Capitol Street NW, Suite 225
Washington, DC 2001.

American Concrete Institute (ACI)
P.0.Box 19150
Detroit, MI 48219-0150

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,” Manual 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
Engineering Practice No. 37, American Society of Civil Engineers, New York,
1969, 332 pp.

“Underground Concrete Tanks,” Information Sheet No. ISO71D, Portland
Cement Association, Skokie, 1973, 4pp.

“Circular Concrete Tanks Without Prestressing,” Information Sheet No.
1S072D, Portland Cement Association, Skokie, 1942 , 32 pp.

“Rectangular Concrete Tanks,” Information Sheet No. 1S003.03D, 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 Journal , Proceedings V.65, No. 12, Dec.1968,
PP.1017-1020.
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10, Oct. 1984 , pp. 17-19.

Troxell, G.E.; Raphael, JM.; and Davis, R.E.,"Long-Time Creep and
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1958, pp.1101-1120.

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

Allen, E, A. and Higginson, E.C, “Waterstops in Articulated Concrete
Construction,” ACI Jornal , Prozeedings V.52, No.l , Sept. 1955, pp.83-91,
Also, Discussion, Part 2, Dec. 1953, 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., Founilations for Reciprocating Machines, Concrepe
Publications Ltd., London, 1969, 103 pp.

Karabinis, A. Harry , and Fowler, Timothy ], “Design Considerations for
Dynamically Loaded Equipment 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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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 Committee 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- Cut off collars
2- Waterseals
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1- Waterproofing



v oS s pgs Joad

ol WL g a1y S ze (51353 5 S 5 el Slaty O g plp s Jines e
SO el o3l 4y st Bl sl 2 (2S5 S (glosle (51, Slame sl Tl

D dalgt 5585 ASL el JAS

a3l S, $-F-Y
S 6305 03 25 IS 4 ojle IS Sl 3 bl S5 daeile B o
Byt 058 SA 5 Jate Jlgd 4 Ssn 5 s ssb 4 g edd 2S5 05l S
Lales 48 plaejlo g S bl dBl g0 d25 (255 (slaojlu 31 1 OF (st
Olabl 5 s by b LSy, el a9 Aalys oyt (5,28 S35 5l el 1Sy,
OF 3 O35n T oot O35 yoe gl 13 48 (55 43 052 i Josta Lalses o,
3ot A2b ead 2S5 0f lales s oS placile 5 of ek ezt S e

A2 edd 2 , of LS L oS ol slaejla

oS g0y O
3 G VPY) ©p3 Y0 Gas Ly adti 2555 slaesls sl S s Sl 35
Sl St Slaa 5 5 2 Cela YP s T oot a0 /) LS S
LU AL 2SS L G ANVE) O Y O Ges g ol (2S5 g s oS ulassle
EUTS P PR OO BV Y S R T R LWRCEID) | PR DU TRV &'
E LS Al S S G AN O Y O Gas a1, LS ghls oS
S pleilw gl CtS jlom - .:j_.t.,:l_,plv.:.;u\"f)n):gfr& BWRH

S Gl Celu VY a s OF o s pn /00 3 L3 A8 ea fulS 2S5,



4.«,10.’.3 el GAQggT brji -Y \¥

J)'}.A)‘J,I_.;.:J?Té_@ﬂ)j.l.bdh)‘ﬁ)b&bdue)u ‘5"15’_«-:0}[2-.‘ tjj
Jome 58 3 O IS Japl g a5 L e LS Cules bl Yl el S5

293 3500 sy g s



\0 PXONY PP EF PRI BT

ol Ogo3T —pgw Jud

oUsvy O

e 3 Oleal Jgram [ ghiie a1 il sl gl ol (550 o2 slaesla 5

Hol ot 5,08 oy ojle 3l S sl sl s pde 5 Mgl jadlyi g
LS alan Jaadlpias ol s fuad 53 e dS i ad 350 3 S O a3l 3540 030
U U8 o ST e pUis)l 2 Ogasl e 52 S5 Jlalse bl 03a5T 2
reran Aas LS Sas Jilim 4 L 5 03503 Gl A2l el O S ST 2 S
3o S bl b Jalse e 4 ojle 3T OGNl b 90 sl olweslel 44,

PTIUIN. g R PpVE TEPRTIUL R § P) ST TR I PR VR VL I IR W

Sl hieyyr O

Caslie shyls 5 asil oLk e lu y losle s 5l o o511 o3l

S vz 5 5 w3l Sl g pdea S5 e ) o0y laslas s e 3Y
ot sk Gl sl (b 5 S ol by ) 2L 8 K s 5 OF iy
Z NS N FIPRNP LTI TN WL F U ST RORLY | P T G T S
e 3 503 Mo 3 o3l S S Sl b 8 i) ST e g el
2 R2L Cagy BB b ol sl 2S5 adss bglast 550 (6K 0o 2505
Ladyof cl-JC,_sJ.{ oS]  sdalte a3l Oloss 53 1) Sosee Ol i Ol

).|U;J='§)‘J_; eI D)5 -'\i\—:“-'—“-:LSL“;:—-:JL‘*}J‘ (_!:'.)1',); &:,.;r LSLAJ.'_:)").;



Gl gwesbe ol O a3 -Y

B354 390 50 Osasl e b Ol yg0 53 5 352 Jeal Oliabl OF B340 3 g

.:J;)‘)s AAAL.:J_,

Bge3l 53 fae Jalge V¥

e \-Y-¥

ol ol Oy e (Sl 9 0 oS 3 e S O 0SS slaesle
Yy Ol i S o Sl ST (glie OF 5 g 5 3ums (5,57 Ologs 55 dsly
55 03 G g A (S el oS D T Ol SIS e g5 6
23 35 m SLES 5 5 Bilia S g 55 30 53090 3 T o gt st e
e S e a e sl GVl Ole3 e b o e O i a3 e 0
ot Y ey adols 3 gy daly sdalie Ll o3l JolS (6T 51 g abalidhy O
393 4 s o (S50 (63Le 3 slaeslar 390 52 303l a2 5 O KT
S Tl 2alS y ojlw ot dlews 4 O wolder (615 Sde sl o 02 405
oasite Oge3l plawl 3 (55535 lS 4 Foge s ag dalyE SIS Ope5l b5 55

d;;b)bdljwbj;f‘hj})v~wJL5JL:-:’QJAc..L:L.oJ$

"osbe OlKe i Y-Y-Y

S Gopb S dal 15 e i G e 0o Sl L s o5l
&"u..j:b‘_, P LSLGSJ; ..L.'::L: C)Ju:.‘ u‘ltf 0\3:4)::; lf C_',..a‘ k)g“ 4:.‘)‘ &)&mﬁ

. . ¥ . A L 4 ben .- il » - v &, .
Byt o8 O i LD 5 L S 5 Wt uds ed s 0 S L

a

1- Deflection
2- Relaxation
3- Creep
4- Strain
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