Abram’s law—a rule stating that, with given concrete materials and conditions test, the ratio of
the amount of water to the amount of cement in the mixture determines the strength of the

concrete provided the mixture is of a workable consistency. (See law, Abrams’).
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abrasion damage—wearing away of a surface by rubbing or friction. (See damage, abrasion).
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abrasion resistance—ability of a surface to resist being worn away by rubbing and friction. (See

resistance, abrasion).
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absolute specific gravity—ratio of the mass (referred to as volume) of a given volume of a solid
or liquid at stated temperature to the mass (referred to as vacuum) of an equal volume of gas-free

distilled water at a stated temperature. (See specific gravity, absolute).
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absolute volume—in the case of solids, the displaced volume of particles themselves, including
their permeable and impermeable voids; in the case of fluids, their volume. (See volume,

absolute)

JJ}AJJQLGJ“)..;.J..;Uljéﬁjﬁliljﬁ&uo‘)éadnu&“,J_)JQ\J.JJ}'AAJ@@\;(:;Ac&\h\;é‘)}a‘)d_d&&*

.(volume, absolute 4 255 & sa)) Ll aaa (ilaila

absorbed moisture—moisture that has entered the permeable void of a solid and has physical
properties not substantially different from ordinary water at the same temperature and pressure.

(See moisture, absorbed).
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absorption—The process in which a liquid is drawn into and tends to fill permeable voids in a
porous solid body: also, the increase in mass of a porous solid body resulting from the

penetration of a liquid into its permeable voids.
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abutment—in bridges, the end structure (usually of concrete) that supports the beams, girders
and deck of the bridge or combinations thereof, and sometimes retains the earthen bank or
supports the end of the approach pavement slab; in pre-stressing, the structure against which the
tendons are stressed in producing pre-tensioned precast members or post-tensioned pavement;

and in dams, the side of the gorge or bank of the stream against which a dam abuts.
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accelerating admixture— an admixture that causes an increase in the rate of hydration of the
hydraulic cement and thus shortens the time of setting, increases the rate of strength
development, or both. (See admixture, accelerating).

0 5 sdien Salooa Glars G5 40 el 2 Gl ) Caely 4 a8l (ediad i) oaliS yfag) 3938
admixture, 4 258 & ) @3e Gl 8 1) 50 58 L Caaslie dau g Xig ) S ol sS 1) (358 e caagds

.(accelerating

acceleration—increase in velocity or in rate of change, especially the quickening of the natural

progress of a process such as setting or strength development (hardening) of concrete.
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accelerator—a material other than water, aggregates, hydraulic cement, and fiber reinforcement,

used as an ingredient of a cementitious mixture to modify its freshly mixed, setting, or hardened



properties and that is added to the batch before or during its mixing. (See admixture,

accelerating).
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accidental air—air voids in concrete that are not purposely entrained and that are larger, mainly
irregular in shape, and less useful than those of entrained air; and 1 mm or larger in size. (See

air, entrapped).
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acid etching—the removal of a cementitious surface through controlled dissolution to expose
sand or aggregates, roughing a smooth cementitious surface in preparation for cementitious

coating material application, or create art,create design, or create an architectural finish.
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acrylic resin— one of a group of thermoplastic resins formed by polymerizing the esters or
amides of acrylic acid used to make polymer-modified concrete and polymer concretes; also
used in concrete construction as a bonding agent, surface sealer, or an integral concrete

component. (See resin, acrylic).
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active crack—a vcrack whose width changes with time.
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addition—A material that is inter-ground or blended in limited amounts into a hydraulic cement
during manufacture either as a “processing addition” to aid in manufacturing and handling the

cement or as a “functional addition” to modify the use properties of the finished product.
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advancing-slope grouting—a method of grouting by which the front of a mass of grout is
caused to move horizontally through preplaced aggregate by use of a suitable grout injection

sequence. (See grouting, advancing-slope).
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advancing-slope, method—a method of placing concrete as in tunnel liningin which the face of

the fresh concrete is not vertical ana moves forward as concrete is placed. (See method,

advancing-slope).
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additive—a general term for a material that may be used either as an addition to cement or an

admixture in concrete; for example, an air-entraining agent. (See agent).
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adhesion—the state in which two surfaces are held together by interfacial efforts that may

consist of molecular forces, interlocking actions or both.
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adhesives—the group of materials used to join or bond similar or dissimilar materials; for

example, in concrete work, the epoxy resins.
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adiabatic—a condition in which heat neither enters nor leaves a system.
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adiabatic curing—the maintenance of adiabatic conditions in concrete or mortar during the

curing period. (See curing, adiabatic).
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adjustment equipments—a leveling device or jack composed of a threaded screw and an
adjusting handle; used for the vertical adjustment of shoring and formwork. (See screw,

adjustment).
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admixture—a material other than water, aggregates, hydraulic cement, and fiber reinforcement,
used as an ingredient of a cementitious mixture to modify its freshly mixed, setting, or hardened

properties and that is added to the batch before or during its mixing.
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admixture, accelerating—an admixture that causes an increase in the rate of hydration of the
hydraulic cement and thus shortens the time of setting, increases the rate of strength

development, or both.
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admixture, air-entraining—an admixture that causes the development of a system of
microscopic air bubbles in concrete, mortar, or cement paste during mixing, usually to increase

its workability and resistance to freezing and thawing. (See air, entrained).
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admixture, retarding—an admixture that causes a decrease in the rate of hydration of the

hydraulic cement and lengthens the time of setting.
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admixture, water-reducing—an admixture that either increases slump of freshly mixed mortar
or concrete without increasing water content or maintains slump with a reduced amount of water,

the effect being due to factors other than air entrainment.
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admixture, water-reducing (high-range)—a water-reducing admixture capable of producing
large water reduction or great flowability without causing undue set retardation or entrainment of

air in mortar or concrete.

O b)) ophickion bl ) (halS 4y Hald a8 il sialS g 581 — (0418 ()9 (398 L) o (5.8 oalalS g 38
ol G S a1 ia b € 5 il dla

adobe—unburnt brick dried in the sun.
il 0ad SLEA QL] jaaSaidy A AW Gl

adsorbed water— water held on surfaces of a material by electrochemical forces and having
physical properties substantially different from those of absorbed water or chemically combined

water at the same temperature and pressure.
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adsorption—development (at the surface of either a liquid or solid) of a higher concentration
of a substance than exists in the bulk of the medium; especially formation of one or more layers
of molecules of gases, of dissolved substances, or of liquids at the surface of a solid (such as
cement, cement paste, or aggregates), or of air-entraining agents at the air-water interfaces;

also, the process by which a substance is adsorbed. (See water, adsorbed).
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advancing-slope grouting—a method of grouting by which the front of a mass of grout is
caused to move horizontally through preplaced aggregate by use of a suitable grout injection

sequence. (See grouting, advancing-slope).

O B s SO ()5 03 5 (g sla Caand (2 A4S S ()l i) )R (s — g s 3ay Sk Ol gy
O 25d g sa)) S SSa e ey G cmlie s Sl ealiial b ity ey Ghy O claailSan e
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advancing-slope, method—a method of placing concrete as in tunnel linings in which the face
of the fresh concrete is not vertical and moves forward as concrete is placed. (See method,

advancing-slope).
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aerated concrete—a low-density product consisting of Portland cement, cement-silica, cement-
pozzolan, limepozzolan, lime-silica pastes, or pastes containing blends of these ingredients and
having a homogeneous void or cell structure, attained with gas-forming chemicals or foaming
agents (for cellular concretes containing binder ingredients other than, or in addition to, Portland

cement, autoclave curing is usually employed). (See concrete, cellular and concrete, foamed).
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A/F ratio— the molar or mass ratio of aluminum oxide (Al>Oz3) to iron oxide (Fez203), as in

Portland cement. (See ratio, A/F).
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afwillite—a mineral with composition 3CaO - 2SiOz - 3H20 occurring naturally in South Africa,

Northern Ireland, and California, and artificially in some hydrated portland cement mixtures.

5 LoalS 5 el ail yl ¢ sin 6l 8 50 amb )5k 4S Ca0 - 2Si03 - 3H20r S i b S — cudly gl
002 2 g 5 4l e il 5 lass sladaslie ) A 50 (Sdale sk

agent—a general term for a material that may be used either as an addition to cement or an

admixture in concrete; for example, an air-entraining agent.
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agent, air-entrained—an admixture that causes the development of a system of microscopic air
bubbles in conacrete, mortar, or cement paste during mixing, usually to increase its workability

and resistance to freezing and thawing.
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agent, bonding—a substance applied to a suitable substrate to create a bond between it and a

succeeding layer.
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agent, parting—material used to prevent bonding of concrete to a surface.
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agent, release—material used to prevent bonding of concrete to a surface. (See bond breaker

and oil, form)
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.(breaker and oil, form

agent, surface-active—a substance that markedly affects the interfacial or surface tension of

solutions when present even in low concentrations.
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agent, wetting—a substance capable of lowering the surface tension of liquids, facilitating the
wetting of solid surfaces, and permitting the penetration of liquid into the capillaries.
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agglomeration—a gathering into a ball or mass.
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aggregate—qgranular material, such as sand, gravel, crushed stone, crushed hydraulic-cement

concrete, or iron blast-furnace slag, used with a hydraulic cementing medium to produce either

concrete or mortar. (See aggregate, heavyweight and aggregate, lightweight).
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aggregate, angular—aggregate particles that possess well-defined edges formed at the
intersection of roughly planar faces.
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aggregate, coarse—aggregate predominantly retained on the 4.75 mm (No. 4) sieve, or that

portion retained on the 4.75 mm (No. 4) sieve. (See aggregate).
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aggregate, crusher-run—aggregate that has been mechanically broken and has not been

subjected to subsequent screening.
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aggregate, dense-graded—aggregates graded to produce low void content and maximum

density when compacted. (See aggregate, well-graded).
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aggregate, gap-graded—aggregate graded so that certain intermediate sizes are substantially

absent.
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aggregate, heavyweight—aggregate of high density, such as barite, magnetite, hematite,

limonite, ilmenite, iron, or steel, used in heavyweight concrete.
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aggregate, lightweight—aggregate of low density, such as: a) expanded or sintered clay, shale,

slate, diatomaceous shale, perlite, vermiculite, or slag; b) natural pumice, scoria, volcanic

cinders, tuff, and diatomite; and c) sintered fly ash or industrial cinders, used in lightweight

concrete.
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aggregate, mineral—aggregate consisting essentially of inorganic nonmetallic rock materials,

either natural or crushed and graded.
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aggregate, normalweight—aggregate that is neither heavyweight nor lightweight.
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aggregate, open-graded—aggregate in which the voids are relatively large when the aggregate
IS compacted.
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aggregate, reactive—aggregate containing substances capable of reacting chemically with the

products of solution or hydration of the portland cement in concrete or mortar under ordinary

conditions of exposure, resulting in some cases in harmful expansion, cracking, or staining.
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aggregate, refractory—aggregate having refractory properties that, when bound together into a
conglomerate mass by a matrix, forms a refractory body.
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aggregate, single-sized—aggregate in which a major portion of the particles is in a narrow size

range.
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aggregate, well-graded—aggregate having a particle size distribution that produces maximum
density, that is, minimum void space.
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aggregate blending—the process of intermixing two or more aggregates to produce a different

set of properties, generally, but not exclusively, to improve grading.
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aggregate-cement ratio—ratio of cement to the total aggregate, either by mass or volume. (
ratio, aggregate-cement4: 25 & s )
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aggregate gradation—the distribution of particles of granular material among various sizes;
usually expressed in terms of cumulative percentages larger or smaller than each of a series of
sizes (sieve openings) or the percentages between certain ranges of sizes (sieve openings). (See
grading (preferred term))

9 )3§J).: (el slada ) s p S[}AM (alidg cslas jlail o (slaily ) ga C'_|\J.J C'U)" — (4.“4;..\“) (g Al
sladadin) Lo 1) 31 oaal o3 gma cpas (sbaim ;o b (U (sladasia) Lo 311 31 (5 pmr S 3 St ) a8

(4253 ¢ s> grading (preferred term)) .2 s by (<)

aggregate interlock—the effect of portions of aggregate particles from one side of a joint or
crack in concrete protruding into recesses in the other side of the joint or crack so as to transfer

load in shear and maintain alignment.
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aggregate transparency—discoloration of a concrete surface consisting of darkened areas over

coarse aggregate particles immediately below the concrete surface.
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agitating speed—the rate of rotation of the drum of a truck mixer or agitator when used for

agitating mixed concrete. (See speed, agitating).
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agitating truck— a vehicle in which freshly mixed concrete can be conveyed from the site of
mixing to the site of placement; while being agitated, the truck body can either be stationary and
contain an agitator, or it can be a drum rotated continuously so as to agitate the contents;

designated “agitating lorry” in the UK. (See speed, agitating).
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1. the process of providing motion in mixed concrete just sufficient to prevent segregation
or loss of plasticity; and
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2. the mixing and homogenization of slurries or finely ground powders by either mechanical
means or injection of air. (See agitator).
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agitator—a device for maintaining plasticity and preventing segregation of mixed concrete by
agitation. (See agitation).
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aids, grinding—materials used to expedite the process of grinding by eliminating ball coating,

dispersing the finely ground product, or both.
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air, accidental (entrapped air) — air voids in concrete that are not purposely entrained and
that are larger, mainly irregular in shape, and less useful than those of entrained air; and 1 mm

or larger in size.
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air, entrained—microscopic air bubbles intentionally incorporated in mortar or concrete during

mixing, usually by use of a surface-active agent; typically between 10 t01000 micro-meters

diameter and spherical or nearly so.
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air, entrapped—air voids in concrete that are not purposely entrained and that are larger,
mainly irregular in shape, and less useful than those of entrained air; and 1 mm or larger in

size.
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air blow pipe—air jet used in shotcrete gunning to remove rebound or other loose material from

the work area.
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air-blown mortar— mortar or concrete pneumatically projected at high velocity onto a surface;
also known as air-blown mortar, pneumatically applied mortar or concrete, sprayed mortar, and

gunned concrete. (See shotcrete (preferred term)).
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air content—the volume of air voids in cement paste, mortar, or concrete, exclusive of pore
space in aggregate particles; usually expressed as a percentage of total volume of the paste,

mortar, or concrete.
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air-cooled blast-furnace slag—the nonmetallic product consisting essentially of silicates and

alumino-silicates of calcium and other bases that is developed in a molten condition

simultaneously with iron in a blast furnace. (See blast-furnace slag).
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air entraining—the capability of a material or process to develop a system of microscopic

bubbles of air in cement paste, mortar, or concrete during mixing.
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air entraining agent—an admixture that causes the development of a system of microscopic air
bubbles in concrete, mortar, or cement paste during mixing, usually to increase its workability

and resistance to freezing and thawing. (See air entrainment).
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air-entraining hydraulic cement—hydraulic cement containing an air-entraining agent in
sufficient amount to entrain air in mortar within specified limits. (See cement, air-entraining

hydraulic).
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air entrainment—the incorporation of air in the form of microscopic bubbles (typically
smaller than 1 mm) during the mixing of either concrete or mortar. (See air entraining and

air, entrained).
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air lift—equipment whereby slurry or dry powder is lifted through pipes by means of

compressed air.
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air meter—a device for measuring the air content of concrete and mortar. (See meter, air).
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air permeability test—a procedure for measuring the fineness of powdered materials such as

Portland cement. (See also Blaine test.)



Blaine 4 2sd g sa) 2l Glasw aiile (53053 3 50 (53 5K o311 () (B — 98 s abiedi (ila
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air ring—perforated manifold in nozzle of wet-mix shotcrete equipment through which high

pressure air is introduced into the material flow. (See ring, air).
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air separator—an apparatus that separates various size fractions of ground materials
pneumatically; fine particles are discharged as product; oversized are returned to the mill as

tailing. (See separator, air).
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air void—a space in cement paste, mortar or concrete filled with air; an entrapped air void is
characteristically Imm or more in size and irregular in shape; an entrained air void is typically

between 10 meter and 1mmin diameter and spherical, or nearly so. (See void, air).
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.(void, air 4 24

air-water jet— a high-velocity jet of air and water mixed at the nozzle, used in clean-up of

surfaces of rock or concrete, such as horizontal construction joints.
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akermanite—a mineral of the melilite group, Ca;MgSi.O7. (See gehlenite, melilite, and

merwinite).
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alabaster—a compact, crystalline, weakly textured form of practically pure gypsum.
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alignment wire—small-gage high-strength steel wire used to establish line and grade as in

shotcrete work; also called alignment wire and screed wire. (See ground wire (preferred term)).
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.(wire, ground (preferred term)

alite—a name used to identify tricalcium silicate, including small amounts of MgO, Al20s,
Fe203, and other oxides; a principal constituent of portland-cement clinker. (See cement, low-
alkali).
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alkali—salts of alkali metals, principally sodium and potassium; specifically, sodium and
potassium occurring in constituents of concrete and mortar, usually expressed in chemical

analyses as the oxides Na2O and K:O. (See also low-alkali cement.)
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alkali-aggregate reaction—chemical reaction in either mortar or concrete between alkalies
(sodium and potassium) from portland cement or other sources and certain constituents of some

aggregates; under certain conditions, deleterious expansion of concrete or mortar may result.
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alkali-carbonate rock reaction—the reaction between the alkalies (sodium and potassium) in
portland cement and certain carbonate rocks, particularly calcitic dolomite and dolomitic
limestones, present in some aggregates; the products of the reaction may cause abnormal

expansion and cracking of concrete in service. (See reaction, alkali-aggregate).
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alkali reactivity (of aggregate)—susceptibility of aggregate to alkali-aggregate reaction. (See

reactivity (of aggregate), alkali).
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alkali-silica reaction—the reaction between the alkalies (sodium and potassium) in portland
cement and certain siliceous rocks or minerals, such as opaline chert, strained quartz, and acidic
volcanic glass, present in some aggregates; the products of the reaction may cause abnormal

expansion and cracking of concrete in service. (See reaction, alkali-carbonate rock).
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.(alkali-silica rock
kyl aryl sulfonate— synthetic detergent used to entrain air in hydraulic cement mixtures.
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allowable bearing capacity—the maximum pressure to which a soil or other material should be

subjected to guard against shear failure or excessive settlement.
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allowable load—see service dead load and service live load.
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allowable stress—maximum permissible stress used in the design of members of a structure and

based on a factor of safety against rupture or yielding of any type. (See stress, allowable)
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alternate-lane construction—a method of constructing soil-supported concrete roads,
runways, building floors, or other paved areas, in which alternate lanes are placed and allowed
to harden before the remaining intermediate lanes are placed. (See construction, alternate-

lane).
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alumina—aluminum oxide (Al2O3).
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aluminate cement— the product obtained by pulverizing clinker consisting essentially of
hydraulic calcium aluminates resulting from fusing or sintering a suitably proportioned
mixture of aluminous and calcareous materials; called high-alumina cement in the UK. (See

cement, calcium-aluminate).
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aluminate concrete—concrete made with calcium-aluminate cement; used primarily where
high-early strength and refractory or acid-resistant concrete is required. (See cement, calcium-

aluminate).
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aluminous cement—the product obtained by pulverizing clinker consisting essentially of
hydraulic calcium aluminates resulting from fusing or sintering a suitably proportioned mixture
of aluminous and calcareous materials; called high-alumina cement in the UK. (See cement,

calcium-aluminate).
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amount of mixing—the extent of mixer action employed in combining the ingredients for
either concrete or mortar; in the case of stationary mixers, the mixing time; and in the case of
truck mixers, the number of revolutions of the drum at mixing speed after the intermingling of

the cement with water and aggregates. (See mixing time)
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amplitude—the maximum displacement from the mean position in connection with vibration.
S L Ll ) o Jaws gie Cumaza g ) (lala SiShaa - 4dala
analysis, dynamic—analysis of stresses in framing as functions of displacement under transient
loading.
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analysis, mechanical--the process of determining particle size distribution of an aggregate. (See

analysis, sieve)
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analysis, sieve—particle-size distribution; usually expressed as the mass percentage retained
upon each of a series of standard sieves of decreasing size an d the percentage passed by the

sieve of finest size. (See grading).
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anchor—(1) in prestressed concrete, to lock the stressed tendon in position so that it will retain
its stressed condition; (2) in precast-concrete construction, to attach the precast units to the
building frame; (3) in slabs on grade or walls, to fasten to rock or adjacent structures to prevent

movement of the slab or wall with respect to the foundation, adjacent structure, or rock.
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anchor, form—device used to secure formwork to previously placed concrete of adequate

strength; the device is normally embedded in the concrete during placement.
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anchor bolt— a metal bolt or stud, headed or threaded, either cast in place, grouted in place, or

drilled and fastened into existing concrete either by expansion or by chemical adhesives.
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anchorage—in post-tensioning, a device used to anchor the tendon to the concrete member; in
pretensioning, a device used to maintain the elongation of a tendon during the time interval
between stressing and release; in precast concrete construction, the devices for attaching
precast units to the building frame; and in slab or wall construction, the device used to anchor

the slab or wall to the foundation, rock, or adjacent structure.
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anchorage, dead-end—the anchorage at that end of a tendon that is opposite the jacking end.
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1. length of reinforcement, mechanical anchor, hook, or combination thereof, beyond the
point of nominal zero stress in the reinforcement of cast-in-place concrete; and
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2. mechanical device for transmitting prestressing force to the concrete in a post-tensioned
member. (See anchorage).
(anchorage 4 2sd ¢ sa ) o sac ) G 4y St (55 JE ) Swilsa alas Y
anchorage, mechanical—any mechanical device capable of developing the strength of the

reinforcement without damage to the concrete.
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anchorage, threaded—an anchorage device that is provided with threads to facilitate attaching

the jacking device and to effect the anchorage.
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anchorage, wedge—a device for anchoring a tendon by wedging.
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anchorage bond stress—the bar forces divided by the product of the bar perimeter or perimeters

and the embedment length.
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anchorage deformation—the loss of elongation or stress in the tendons of prestressed concrete
due to the deformation or seating of the anchorage when the prestressing force is transferred
from the jack to the anchorage (also called anchorage loss). (See also slip).
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anchorage device—in post-tensioning, a device used to anchor the tendon to the concrete
member; in pretensioning, a device used to maintain the elongation of a tendon during the
time interval between stressing and release; in precast concrete construction, the devices for
attaching precast units to the building frame; and in slab or wall construction, the device used
to anchor the slab or wall to the foundation, rock, or adjacent structure. (See anchorage

(preferred term)).
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anchorage loss— the loss of elongation or stress in the tendons of prestressed concrete due to
the deformation or seating of the anchorage when the prestressing force is transferred from the
jack to the anchorage; known also as anchorage loss. (See deformation, anchorage)
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anchorage slip— movement occurring between steel reinforcement and concrete in stressed

reinforced concrete, indicating anchorage breakdown. (See deformation, anchorage or slip).
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anchorage zone—(1) in post-tensioning, the region adjacent to the anchorage subjected to
secondary stresses resulting from the distribution of the prestressing force; (2) in

pretensioning, the region in which the transfer bond stresses are developed.
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angle float—a finishing tool having a surface bent to form a right angle; used to finish re-entrant

angles. (See float, acingle).

(ESAILe) ) 5y () M oo IS Al ay ) ) () 4a saed pdass 4S Cudla i3l — (U2 S) i S Al

(float, angle 4 353 ¢ sa ) aas S

angle of repose—the angle between the horizontal and the natural slope of loose material below

which the material will not slide.
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angular aggregate—aggregate particles that possess well-defined edges formed at the

intersection of roughly planar faces.
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anhydrite—(1) a mineral, anhydrous calcium sulfate (CaSQOa); (2) gypsum from which the water
of crystallization has been removed, usually by heating above 325 F (160 C); natural anhydrite is

less reactive than that obtained by calcination of gypsum.
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anyhdrous calcium chloride (CaClz2)—a solid, usually 94% calcium chloride, typically in pellet

form.
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anti-washout admixture—a concrete admixture that reduces the loss of fine material from

concrete when placed in water.
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apparent specific gravity—ratio of the mass (referred to as vacuum) of a given volume of a
solid or liquid at a stated temperature to the mass (referred to as vacuum) of an equal volume of
gas-free distilled water at a stated temperature.
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architect-engineer or engineer-architect—the architect, engineer, architectural firm,
engineering firm, or architectural and engineering firm issuing project drawings and

specifications, or administering the work under contract specifications and drawings, or both.
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architectural concrete— concrete that will be permanently exposed to view and therefore
requires special care in selection of the concrete materials, forming, placing, and finishing to

obtain the desired architectural appearance. (See concrete, architectural).
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arc spectrography—spectrographic identification of elements in a sample of material heated to

volatilization in an electric arc or spark.
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area of steel—the cross-sectional area of the steel reinforcement.
Y ) sl el o — 3 g adala rhan
arenaceous—composed primarily of sand; sandy.
e ol oad JiSii anle ) liaae — (gldula
argillaceous—composed primarily of clay or shale; clayey.
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arris—the ridge formed by the meeting of two surfaces.
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arrissing tool—a tool similar to a float, but having a form suitable for rounding an edge of
freshly placed concrete.
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artificial pozzolan— materials such as fly ash and silica fume. (See also fly ash and silica
fume).

(fly ash and silica fume 4 25d¢ sa)) ulis o2 5 (53L SinSlA aiila (50l 30 — (& siuaa (¥ 95 52
asbestos-cement products—products manufactured from rigid material composed essentially of

asbestos fiber and Portland cement.
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ashlar patterned—masonry composed of bonded blocks of concrete, either rectangular or
square, always of two or more sizes; if the pattern is repeated, it is patterned ashlar; if the pattern

IS not repeated, it is random ashlar. (See masonry, ashlar).
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(masonry, ashlar 4 2%

ashlar masonry—masonry composed of bonded blocks of concrete, either rectangular or square,

always of two or more sizes.
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ashlar random—masonry composed of bonded blocks of concrete, either rectangular or square,

always of two or more sizes.
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asphalt—a dark brown to black cementitious material in which the predominating constituents

are bitumen that occur in nature or are obtained in petroleum processing.
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asphalt cement—asphalt that is refined to meet specifications for use in the manufacture of
bituminous pavements.
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asphaltic concrete— a mixture of asphalt cement and aggregate.
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atmospheric-pressure steam curing—steam curing of concrete products or cement at
atmospheric pressure, usually at maximum ambient temperature between 100 to 200 F (40 to
95 C).
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atterberg limits—arbitrary water contents (shrinkage limit, plastic limit, liquid limit)
determined by standard tests that define the boundaries between the different states of

consistency of plastic soils. (See limits, atterberg).
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atterberg test—a method for determining the plasticity of soils.
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autoclave—a pressure vessel in which an environment of steam at high pressure may be

produced; used in the curing of concrete products and in the testing of hydraulic cement.
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autoclave curing—curing of concrete products in an autoclave at maximum ambient

temperature generally between (170 to 215 C).
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autoclave cycle— (1) the time interval between the start of the temperature-rise period and the
end of the blowdown period; (2) a schedule of the time and temperature-pressure conditions of

periods which make up the cycle.
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autoclaved—curing of concrete products in an autoclave at maximum ambient temperature

generally between (170 to 215 C). (See curing, autoclave).

(170 t0 om Ysane OS5 Jama sley JiSlan 3 DS ) i @Y geana (5 sldae — IS g )3 5 gldes

.(curing, autoclave 4358 ¢ sa)).215 C)

autoclaving—curing of concrete products in an autoclave at maximum ambient temperature
generally between (170 to 215 C).

(OS5 3 ol das asde ) — Oasad P
autoclave aerated concrete—
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autogenous healing—a natural process of filling and sealing cracks in concrete or in mortar

when kept damp.
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autogenous length change—Ilength change caused by autogenous volume change. (See also

autogenous volume change).
.(autogenous volume change 4 2sig sa)) 305 aan et ) (S0 sk jasi — 1 Jaga Jeb s
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autogenous volume change,—change in volume produced by continued hydration of cement,

exclusive of effects of applied load and change in either thermal condition or moisture content.
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automatic batcher— S8 A (Sdilay (batcher 4 2sig sa)).

auxiliary reinforcement—in a prestressed member, any reinforcement in addition to that

participating in the prestressing function. (See reinforcement, auxiliary)
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.(reinforcement, auxiliary 4 253 & s> ) .23l

average bond stress,—the force in a bar divided by the product of the perimeter and the

development length of the bar.
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average compressive-strength,—the average compressive strength of a given class or
strength level of concrete; in ACI 214, defined as average compressive strength required to

statistically meet a designated specific strength. (See compressive strength, average).
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.(compressive strength, average 4 2

axis, neutral-a line in the plane of a structural member subject to bending where the

longitudinal stress is zero.
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axle load—the portion of the gross weight of a vehicle transmitted to a structure or a roadway

through wheels supporting a given axle.
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axle steel—steel from carbon-steel axles for railroad cars.
O O8SG ) S S Y sl ) e jgaa NG
axle-steel reinforcement—either plain or deformed reinforcing bars rolled from axle steel.
Al 3 ) g5 e Y 5 5 AS jlaal Lealu slaa Kl — (593 2V g8 W gl

b/bo—coarse-aggregate factor— the ratio, expressed as a decimal, of the amount (mass or solid
volume) of coarse aggregate in a unit volume of well-proportioned concrete to the amount of
dry-rodded coarse aggregate compacted into the same volume b/bo. (See factor, coarse-

aggregate (preferred term)).
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backfill concrete—nonstructural concrete used to correct over-excavation, fill excavated pockets
in rock, or prepare a surface to receive structural concrete. (See also controlled low-strength
material (preferred term)).
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.(material (preferred term)
back form—form required on the upper or outer surface of a sloping slab or thin shell.
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.(form, top (preferred term) 4 24

Back plastering—plaster applied to one face of a lath system following application and

subsequent hardening of plaster applied to the opposite face. (See parge.).
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back stay—a structural member used to provide lateral support for another member, generally

for the purpose of ensuring stability or resisting lateral loads. (See brace (preferred term).
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backshores—shores placed snugly under a concrete slab or structural member after the original
formwork and shores have been removed from a small area without allowing the entire slab or

member to deflect or support its own mass or existing construction loads.
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bacterial corrosion—Destruction of a material by bacterial processes brought about by the

activity of certain bacteria that consume the material and produce substances, such as hydrogen



sulfide, ammonia, and sulfuric acid. Processes brought about by the activity of certain bacteria
that consume the material and produce substances, such as hydrogen sulfide, ammonia, and

sulfuric acid.
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bag of cement—a quantity of portland cement: 94 Ib (43 kg) in the U.S.; for other kinds of

cement, quantity indibcated on the bag. (Also called sack of cement.)
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balanced load—Ioad capacity at simultaneous compressive failure of concrete and yielding of

tension steel. (See also load balancing).
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.(balancing

balanced moment—moment capacity at simultaneous crushing of concrete and yielding of

tension steel.
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balanced reinforcement—(1) an amount and distribution of reinforcement in a flexural
member such that in workingstress design, the allowable tensile stress in the steel and the
allowable compressive stress in the concrete are attained simultaneously; (2) an amount and
distribution of reinforcement in a flexural member such that in strength design, the tensile
reinforcement reaches its specified yield strength simultaneously with the concrete in

compression reaching its assumed ultimate strain of 0.003.
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ball mill—horizontal, cylindrical, rotating mill charged with large grinding media.
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ball test—a test to determine the consistency of freshly mixed concrete by measuring the
depth of penetration of a cylindrical metal weight with a hemispherical bottom. (See also kelly
ball.)
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band iron—thin metal strap used as a form tie, hanger, etc.
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bar—a long, slender structural element, normally composed of steel, used to reinforce concrete.
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bar, coated—a bar on which a coating has been applied, usually to increase resistance to

corrosion.

Juae) 555 o o iigy eS8 03 Caaglie U 381 (s Y sana 4S (3 Shae — 13 (i gy (45La) Lgibal

_kl\.u:‘ o

bar, deformed—a reinforcing bar with a manufactured pattern of surface ridges intended to

reduce slip and increase pullout resistance of bars embedded in concrete.
Caa sl il 381 5 (i oad (1S () 4S oatans sla Saal s ) (e (5 S L oaiiSiny 0 Sl — jlaal 8L
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bar, epoxy-coated—a reinforcing bar coated by an epoxyresin system, usually to increase

resistance to corrosion.
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bar, high-bond— a reinforcing bar with a manufactured pattern of surface ridges intended to

reduce slip and increase pullout resistance of bars embedded in concrete. (See bar, deformed

(preferred term).
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.(bar, deformed (preferred term) 4 2sd & s ) .Gl ol oal sl (i )3 oadd el

bar, plain—a reinforcing bar without surface deformations, or one having deformations that

do not conform to the applicable requirements.
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bar, reinforcement—a reinforcing bar with the end bent into a hook to provide anchorage.

4 asd geay) S Al Jlee Ul sad ad OO Gjgean o Gl S Hgile )l — (Lsilall) sl

.(reinforcement
bar, standard hooked—a reinforcing bar with the end bent into a hook to provide anchorage.
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bar, tie—bar at right angles to, and tied to reinforcement to keep it in place.
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bar bender—(1) a tradesman who cuts and bends steel reinforcement; (2) a machine for bending
steel reinforcement.
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bar-end check—a check of the ends of reinforcing bars to determine whether they fit the

devices intended for connecting the bars. ( See also mechanical connection).
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bar mat—an assembly of steel reinforcement composed of two or more layers of bars placed
at angles to each other and secured together either by welding or tying.
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bar schedule—a list of the reinforcement, showing the shape, number, size, and dimensions

of every different element required for a structure or a portion of a structure.
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bar spacing—the distance between parallel reinforcing bars, measured center to center of the

bars perpendicular to their longitudinal axes.
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bar support—hardware used to support or hold reinforcing bars in proper position to prevent
displacement before and during concrete placement. (See also slab bolster) .
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barite—a mineral, barium sulfate (BaSOa), used in either pure or impure form as concrete
aggregate primarily for the construction of high-density radiation shielding concrete (also called

“barytes” in the United Kingdom).
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barrage—a low dam erected to control the level of a stream.
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barrel (of cement)— a quantity of portland cement: 376 Ib (4 bags) in the U.S. (obsolete); also

wood or metal container formerly used for shipping cement.
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barrier, moisture— a vapor barrier. s aile — Cugh) aila



barrier, vapor—membranes located under concrete floor slabs that are placed on grade to retard

transmission of water vapor from the subgrade.
Gl JEml B ai )l 18 (e 550 5 dsdse ealy 8 S gladla ) j0aS Glalde — (M) S Gl
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bars, bundled—a group of not more than four parallel reinforcing bars in contact with each
other, usually tied together.
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bars, stem—bars used in the wall section of a cantilevered retaining wall or in the webs of a
box; when a cantilevered retaining wall and its footing are considered as an integral unit, the wall

is often referred to as the stem of the unit.
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base—(1) a subfloor slab or “working mat,” either previously placed and hardened or freshly
placed, on which floor topping is placed in a later operation; (2) also the underlying stratum on

which a concrete slab, such as a pavement, is placed. (See also mud mat and subbase.)
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base bead— siw 4o 4« (base screed (preferred term). 4 2sdg )
base coat—any plaster coat or coats applied before application of the finish coat.
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base course—(1) a layer of specified select material of planned thickness constructed on the
subgrade or subbase of a pavement to serve one or more functions, such as distributing loads,
providing drainage, or minimizing frost action; (2) the lowest course of masonry in a wall or

pier.



) by bl b s mhai (59 ) 0 4S e2d et i U (adilie AT 3 e Sl sl (V) — b A
Y ol () sl oad atalu plandy ailu y Jilasy b (2358 5 alagl dla b a5 68 aiile o See 2ia 1y S5 ol

O b b sy S

base plate—a plate of metal or other material formerly placed under pavement joints and the
adjacent slab ends to prevent the infiltration of soil and moisture from the sides or bottom of the
joint opening; also a steel plate used to distribute vertical loads, as for bridge beams, building

columns, or machinery.
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base screed—a preformed metal screed with perforated or expanded flanges to provide a guide
for thickness and planeness of plaster and to provide a separation between plaster and other

materials.
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basic creep—creep that occurs without migration of moisture to or from the concret.
(creep and drying creep. 4 3sd g sa)) sdiee ) i 3 sl ) Gad z JA (50 AS DDA — Al GAA
basket— s (load-transfer assembly (preferred term) 4 a5ig sn)).

bassanite—calcium sulfate hemihydrate. 2 CaSO4-H20. (See also hemihydrate and plaster of

paris.)
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bat—a broken brick sometimes used to support reinforcement.
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batch— n. quantity of either concrete or mortar mixed at one time; v. to weigh or volumetrically

measure and introduce into the mixer the ingredients for a quantity of either concrete or mortar.
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batch, trial—a batch of concrete prepared to establish or check proportions of the constituents.
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batch box—container of known volume used for measuring constituents of a batch of either

concrete or mortar in proper proportions.
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batch mixer—  l4dlay ¢S hglia (mixer, batch 4 353 ¢ s ).
batch mixer—a machine that mixes batches of either concrete or mortar.
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batch plant—an installation for batching or for batching and mixing concrete materials.
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batch weights—the quantities of the various ingredients (cement, water, the several sizes of

aggregate, and admixtures if used) that compose a batch of concrete.

Cysaa ) 508 3 s eadl & o 3l s el ¢ lag) s2iad SIS 3 ga ) ilide yalia - Adlay )38 (18
_.ASAJGA d:tS\..ﬁ \) ul\ Mu.\:a 48 (oduim\

batched water—the mixing water added by a batcher to a cementitious mixture either before or

during the initial stages of mixing (also called batch water).
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batcher—a device for measuring ingredients for a batch of concrete.

(@D manual batcher— a batcher equipped with gates or valves that are operated manually,
with or without supplementary power (pneumatic, hydraulic, or electrical), the accuracy of the
weighing operation being dependent on the operator’s observation of the scale.

2 semiautomatic batcher— a batcher equipped with gates or valves that are separately
opened manually to allow the material to be weighed but that are closed automatically when the

designated quantity of each material has been reached.



(3) automatic batcher— a batcher equipped with gates or valves that, when actuated by a single
starter switch, will open automatically at the start of the weighing operation of each material, and
will close automatically when the designated quantity of each material has been reached,
interlocked in such a manner that: a) the charging mechanism cannot be opened until the scale
has returned to zero; b) the charging mechanism cannot be opened if the discharge mechanism is
open; c) the discharge mechanism cannot be opened if the charging mechanism is open; d) the
discharge mechanism cannot be opened until the designated quantity has been reached within the
allowable tolerance; and e) if different kinds of aggregates or different kinds of cements are

measured cumulatively in a single batcher, interlocked sequential controls are provided.
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batcher, automatic—a batcher equipped with gates or valves that, when actuated by a single
starter switch, will open automatically at the start of the weighing operation of each material, and
will close automatically when the designated quantity of each material has been reached,
interlocked in such a manner that: a) the charging mechanism cannot be opened until the scale
has returned to zero; b) the charging mechanism cannot be opened if the discharge mechanism is
open; c) the discharge mechanism cannot be opened if the charging mechanism is open; d) the

discharge mechanism cannot be opened until the designated quantity has been reached within the



allowable tolerance; and e) if different kinds of aggregates or different kinds of cements are

measured cumulatively in a single batcher, interlocked sequential controls are provided.
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batcher, manual—a batcher equipped with gates or valves that are operated manually, with or
without supplementary power (pneumatic, hydraulic, or electrical), the accuracy of the weighing

operation being dependent on the operator’s observation of the scale.
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batcher, semiautomatic—a batcher equipped with gates or valves that are separately opened
manually to allow the material to be weighed but that are closed automatically when the

designated quantity of each material has been reached.
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batching, cumulative—measuring more than one ingredient of a batch in the same container by
bringing the batcher scale into balance at successive total weights as each ingredient is

accumulated in the container.
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batten—a narrow strip of wood placed over the vertical joint of sheathing or paneling; also used

to hold several boards together (also called batten strip). (See also cleat.)
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batter—inclination from the vertical or horizontal.
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batter boards—pairs of horizontal boards nailed to wooden stakes adjoining an excavation;

used as a guide to elevations and to outline the building.
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batter pile—a pile installed at an angle to the vertical.
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bauxite—a rock composed principally of hydrous aluminum oxides; the principal ore of

aluminum and a raw material for manufacture of calcium-aluminate cement.
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bay— the space, in plan, between the centerlines of adjacent piers, mullions, or columns; a
small, well-defined area of concrete placed at one time in the course of placing large areas, such

as floors, pavements, or runways.
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beam, double-tee—a precast concrete member composed of two stems and a combined top

flange, commonly used as a beam but also used vertically in exterior walls.

5 st Y sana 52500 51 A el (555 S e 13 4S5 53 ) JStie il Ul iy e Sy — 53 (5 e

e oWl 3 oa A gl ) g )2 2B O ) sy Lal 3 gdine saldi
beam, drop-in—a precast element simply supported on adjacent cantilevered elements.
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beam, edge—a stiffening beam at the edge of a slab.
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beam, grade—a reinforced concrete beam, usually at ground level, that strengthens or stiffens

the foundation or supports overlying construction.
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beam, simple—a beam without rotational restraint or continuity at its supports; also known as a

simply supported beam.
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beam, slender—a beam that, if loaded to failure without lateral bracing of the compression

flange, would fail by buckling rather than in flexure.
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beam, spandrel—a beam in the perimeter of a building, spanning between columns and usually

supporting a floor or roof.
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beam-and-slab floor (roof)—a reinforced concrete system in which a slab is supported by and

is often monolithic with reinforced-concrete beams.
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beam— a structural member subjected primarily to flexure but may also be subjected to axial
load.
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beam bottom—soffit or bottom form for a beam.
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beam form—a retainer or mold so erected as to give the necessary shape, support, and finish to

a concrete beam.
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beam form-clamp—any of various types of tying or fastening units used to hold the sides of

beam forms.
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beam hanger—a wire, strap, or other hardware device that supports formwork from structural

members.
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beam pocket—opening left in a vertical member in which a beam is to rest; also an opening in

the column or girder form where forms for an intersecting beam will be framed.
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beam saddle— i s&iasdi  (beam hanger (preferred term) 4253 ).
beam side—vertical or sloping side of a beam.
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beam test—a method of measuring the flexural strength (modulus of rupture) of concrete by
testing a standard unreinforced beam.
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beam-column—a structural member subjected to axial load and flexure forces but primarily

axial load.
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bearing capacity— b <5 (allowable bearing capacity4: 25é ¢ s> ) .



bearing stratum—the soil or rock stratum on which a concrete footing or mat bears or that

carries the load transferred to it by a concrete pile, caisson, or similar deep foundation unit.

(o ol Lo 55 48 (5L 45T L 358 a1 B O (55 o o s Y 4 (K Ly S Y — (S b 4

A sde Jitie o 43 4liie Brae (o 2a) s LAl aia

belite—a form of dicalcium silicate that occurs as a phase in Portland-cement clinker. (See

also alite and celite.)
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Belted pier—a drilled pier shaft with an enlarged base.
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bending moment—the bending effect of any section of a structural element equal to the
algebraic sum of the moments of the vertical and horizontal forces, with respect to centroidal

axis of a member, acting on a freebody of the member.
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bending moment diagram—a graphical representation of the variation of bending moment

along the length of the member for a given stationary system of loads.
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beneficiation—improvement of the chemical or physical properties of a raw material or

intermediate product by the removal or modification of undesirable components or impurities.
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bent, pile—two or more piles driven in a row transverse to the long dimension of the structure

and fastened together by capping and (sometimes) bracing.
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bent bar—a reinforcing bar bent to a prescribed shape.
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bentonite—a clay composed principally of minerals of the montmorillonoid group,
characterized by high adsorption and very large volume change with wetting or drying.
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Berliner—a type of terrazzo topping using small and large pieces of marble paving, usually

with a standard terrazzo matrix between pieces, also called Palladiana.
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billet steel—steel. either produced directly from ingots or continuously cast, made from
properly identified heats of open-hearth, basic oxygen, or electric-furnace steel, or lots of

acid Bessemer steel and conforming to specified limits on chemical composition.
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Binary mixture binder—concrete containing two cementitious materials.

(1) Material forming the matrix of concretes, mortars, andsanded grouts; (2) chemical
treatment applied to fibers to givr integrity to mats, roving, and reinforcement.
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binder—(1) material forming the matrix of concretes, mortars, and sanded grouts; (2)

chemical treatment applied to give integrity to mats, roving, and reinforcement.
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binder—
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biological shielding—shielding provided to attenuate or absorb nuclear radiation, such as
neutron, proton, alpha and beta particles, and gamma radiation; the shielding is provided
mainly by the density of the concrete, except that in the case of neutrons the attenuation is
achieved by compounds of some of the lighter elements (for example, hydrogen and boron).

(See also shielding concrete.)
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.(shielding concrete

bituminous cement—a black solid, semisolid, or liquid substance at natural air tempretures
and appreciably soluble only in carbon disulfide or some volatile liquid hydrocarbon, being
composed of mixed indeterminate hydrocarbons mined from natural deposits. Produced as a
residue in the distillation of petroleum, or obtained by the destructive distillation of coal or

wood.
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Blaine apparatus—air-permeability apparatus for measuring the surface area of a finely

ground cement, raw material, or other product. See ASTM C204.
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Blaine fineness—the fineness of powdered materials such as cement and pozzolans,
expressed as surface area per unit mass usually in square meters per kilogram, determined

by the Blaine apparatus. (See also specific surface.)
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Blaine test—a method for determining the fineness of cement or other fine material on the

basis of the permeability to air of a sample prepared under specified conditions.
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blanket curing—a covering of sacks, matting, burlap, straw, waterproof paper, or other

suitable material placed over freshly finished concrete.
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blast-furnace slag—the nonmetallic product consisting essentially of silicates and
aluminosilicates of calcium and other bases that is developed in a molten condition

simultaneously with iron in a blast furnace.
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(1) air-cooled blast-furnace slag is the material resulting from solidification of molten blast-
furnace slag under atmospheric conditions; subsequent cooling may be accelerated by
application of water to the solidified surface;
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(2) expanded blast-furnace slag is the low density, cellularmaterial obtained by controlled
processing of molten blast-furnace slag with water, or water and other agents, such as steam,

compressed air, or both;
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(3) granulated blast-furnace slag is the glassy, granular material formed when molten blast-
furnace slag is rapidly chilled, as by immersion in water; and
Cae o (5 )18 T 0 58 Cila o)l o 385 4S Cual (51431 g (sladind A g o2l gaiily (g HaRaal aily sy <ol e Y
3 Asdie JSIE el 2 Al ) gada st il €2 pdie 3 s
(4) ground granulated blast-furnace slag is granulatedblast-furnace slag that has been finely
ground and is a hydraulic cement.
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bleed—to undergo bleeding. (See also bleeding.)
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bleed bleeding—the autogenous flow of mixing water within, or its emergence from, a newly
placed cementitious mixture caused by the settlement of the solid materials within the mass;

also called water gain.
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bleeding capacity—the ratio of volume of water released by bleeding to the volume of paste or

mortar.
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bleeding rate—the rate at which water is released from a paste or mortar by bleeding.
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blemish—any superficial defect that causes visible variation from a consistently smooth and

uniformly colored surface of hardened concrete. (See also
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blended cement—a hydraulic cement consisting of Portland cement uniformly mixed with slag
cement or pozzolan, or both.
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blinding—the application of a layer of lean concrete or other suitable material to reduce
surface voids or to provide a clean, dry working surface; also the filling or plugging of the

openings in a screen or sieve by the material being separated.

g al U oadans 3ilie (3K (5 S i 2 e b Glases oS G4y ) adliid — (o AS A g o (GBS
(S G 5)) dpdne SN AS (52 9o Jan g S L 2 e sladada Gaal ai by ) (pinas (S8R 5 Gl S

.(concrete, lean 4 25 ¢ 5> )

blistering—(1) the irregular raising of a thin layer at the surface of placed mortar or concrete
during or soon after completion of the finishing operation, or in the case of pipe after
spinning; (2) also bulging of the finish plaster coat as it separates and draws away from the

base coat. End of page 8
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