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Tecnologia de Concreto 101
* Cemento
« Agregados
* Concretos

Interacciones de los Aditivos en el Concreto
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* Impermeabilizacion / Inhibidores de Corrosion / Nuevas Tecnologias
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Resina de Vinsol / Agentes Espumantes
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Table 2-1. Sources of Raw Materials Used in Manufacture of Portland Cement

Calcium

Alkali waste
Aragonite*
Calcite*
Cement-kiln dust
Cement rock
Chalk

Clay

Fuller's earth
Limestone*
Marble

Marl*
Seashells
Shale*

Slag

Iron

Blast-furnace flue dust

Clay*

Iron ore*

Mill scale*
Ore washings
Pyrite cinders
Shale

Silica

Calcium silicate
Cement rock
Clay*

Fly ash
Fuller's earth
Limestone
Loess

Marl*

Ore washings
Quartzite
Rice-hull ash
Sand*
Sandstone
Shale*

Slag
Traprock

Alumina

Aluminum-ore refuse*
Bauxite
Cement rock
Clay*

Copper slag
Fly ash*
Fuller’s earth
Granodiorite
Limestone
Loess

Ore washings
Shale*

Slag
Staurolite

Sulfate

Anhydrite
Calcium sulfate
Gypsum*

Note: Many industrial byproducts have potential as raw materials for the manufacture of portland cement.

*Most common sources.
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Table 2-3. Applications for Commonly Used Cements

Applications*
Moderate Moderate Resistance to
Cement General heat of High early | Low heatof | sulfate | High sulfate | alkali-silica
specification purpose | hydration | strength | hydration | resistance | resistance | reactivity (ASR)*
ASTM C 150 | |l (moderate |l IV | V Low alkali
(AASHTO M 85) heat option) option
portland cements
ASTM C 595 IS IS(MH) P(LH) IS(MS) Low reactivity
(AASHTO M 240) IP IP(MH) IP(MS) option
blended |(PM) |(PM)(MH) P(MS)
hydraulic |(SM) (SM)(MH) |(PM)(MS)
cements S,P |(SM)(MS)
ASTM C 1157 GU MH HE LH MS HS Option R
hydraulic
cements™*
Club Rotario d ecnologia de Concreto: ~
ROta ry Lol:naszt: rC(c))coeyoc Tipos y-II-.ISOS :o?nurcilescde los tcementos @ www.coneretovirtual.com



Table 2-5. Portland Cement Compound Hydration Reactions (Oxide Notation)

2 (3Ca0eSi0,) + 11 H,0 = 3Ca092Si0,*8H.0 + 3 (CaOH,0)

Tricalcium silicate Water Calcium silicate Calcium hydroxide
hydrate (C-S-H)

2 (2Ca0-Si0,) + 9 H,0 = 3Ca092Si0,*8H,0 + CaO<H,0

Dicalcium silicate Water Calcium silicate Calcium hydroxide

hydrate (C-S-H)

3Ca0rAl,O, + 3 (Ca0+SO42H,0) + 26 H,0 = 6Ca0-Al,0,43S0,32H,0
Tricalcium aluminate Gypsum Water Ettringite

2 (3Ca0-Al,0,) + 6Ca0rAl,0443S0,+32H,0 + 4 H,0 = 3 (4Ca0e-Al,0,+S0,+12H,0)
Tricalcium aluminate Ettringite Water Calcium monosulfoaluminate
3030'A|203 + CaO‘HQO + 12 H20 - 4C&O‘A|203'13H20

Tricalcium aluminate Calcium hydroxide Water Tetracalcium aluminate hydrate
4Ca0e AI203'F9203 + 10 HQO + 2 (C&O‘HQO) = 6030‘A|203'F9203‘12H20
Tetracalcium aluminoferrite Water Calcium hydroxide Calcium aluminoferrite hydrate
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Table 2-6. Chemical and Compound Composition and Fineness of Cements*

Type of Chemical composition, % Potential compound composition,% | Blaine
portland ) fineness,
cement S|02 A|203 F9203 Ca0 MgO 803 N320 eq C35 CQS C3A C.,AF m2[kg
| (min-max) 18.7-22.0 1 4.7-6.3 | 1.6-4.4 | 60.6-66.3 0.11-1.20 9-31 | 6-14 | 513 | 300-421
| (mean) 20.5 2.4 2.6 63.9 0.61 18 10 8 369
I** (min-max) 20.0-23.2 | 3.4-55 | 2.4-4.8 | 60.2-65.9 0.05-1.12 6-32 | 2-8 | 7-15 | 318-480
I** (mean) 21.2 4.6 35 63.8 0.51 19 6 " 377
Il (min-max) 18.6-22.2 1 2.8-6.3 | 1.3-4.9 | 60.6-65.9 0.14-1.20 4-27 | 013 | 4-14 | 390-644
Il (mean) 20.6 49 2.8 63.4 0.56 17 9 8 548
IV (min-max) 215228 |1 35-5.3 | 3.7-5.9 | 62.0-63.4 0.29-0.42 27-36 | 34 | 11-18 | 319-362
IV (mean) 22.2 4.6 5.0 62.5 . . 0.36 32 4 15 340
V (min-max) 20.3-23.4 | 24-5.5 | 3.2-6.1 ] 61.8-66.3 | 0.6-4.6 | 1.8-3.60.24-0.76| 43-70 | 11-31 | 05 | 10-19 | 275-430
V (mean) 219 39 4.2 63.8 2.2 2.3 0.48 54 22 4 13 373
White (min-max) | 22.0-24.4 | 2.2-5.0 | 0.2-0.6 | 63.9-68.7 | 0.3-1.4 | 2.3-3.110.09-0.38| 51-72 | 925 | 5-13 1-2 | 384-564
White (mean) 22.7 4.1 0.3 66.7 09 2.7 0.18 63 18 10 1 482
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Table 6-1. Concrete Admixtures by Classification

Type of admixture Desired effect Material
Accelerators Accelerate seting and eary-strength Calcium cHeride (ASTM D 98 and AASHTO M 144)
(ASTM C 494 and develpment Triethanolamine, sodium thiocyanate, cakium f te
AASHTO M 194, Type C) cakium nitrite, cakium nitrate
Air detrainers Decrease air content Tributyl phosphate, dibutyl phthalate, octyl alcohol, water-

insoluble esters of carbonic and boric acid, silicones

Air-entraining admidures

Improve durability in freeze-thaw,

Salts of wood resins (Vinsol resin), some synthetic

(ASTM C 260 and deicer, sulfate, and alkali- detergents, salts of sulfonated lignin, salts of petroleum
AASHTO M 154) reactive environments acids, salts of proteinaceous material, fatty and resincus
Improve workability acids and heir salts, alkylberzene sulfonates, salts of
sulfonated hydrocarbons
Alkali-agaregate reactivity Reduce alkali-aggregate reactivity Barium salts, lithium nitrate,
inhititors expansion lithium carbonate, lithium hydroxide
Antiwash dmb Cohesi for underwater Cellulose, acrylic polymer
placements
Bonding admixures Increase bond strengh Pdyvinyl chloride, polyvinyl acetate, acrylics,
tutadiene-styrene copolymers
Coloring admixtures Colored concrete Modified carbon black, iron oxide, phthalocyanine, umber,
(ASTM C 979) chromium oxide, titanium oxide, cobalt biue
Cormosion inhibitors Reduce steel corosion activity in a Cakium nitrite, sodium nitrite, sodium banzoate, certain
chloride-laden envionment phosph or fluosilk fluoalumi ester amines
Dampproofing admixtures Retard moisture penetration into dry Scaps of calcium or ammonium stearate or deate
concrete Butyl stearate

Petroleum products
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Foaming agents Produce lightweight, foamed Cationic and anionic sufactants
_ _ SN Wil 08 DY Socdibed pote Table 6-1. Concrete Admixtures by Classification (Continued)
Fungicides, germicides, Inhibit or control bacterial and fungal Polyhalogenated phenols
and insecticides growth Dieldrin emulsions Type of admixture Desired effect Material
Copper compounds icizer and Incresse flowakility with refarded set See superplasticizers and also water reducers
Gas formers Cause expansion befcre setting Alumirum powder mtarder (ASTMC 1017, Reduce water—cament ratio
Grouting admixtures Adjust grout properties for specific See Air-entraining admixtures, Accelerators, Retard Type 2)
applications and Water reducers Waler reducer Reduce water content at least 5% Lignosulfonates _
Hydration control Suspend and reactivate cement Carboxylic acids L’;‘;’P""Tg ;Mmme » c"m;:‘::::""“# acids
;e T D, Mkh o anc [a — g ogank: ackd saks {Also end to mtard set so accelerabr is often added)
rmeasy . ity Cal:um skarale Water reducer and Reduce water content (minimum 59) Sea walir reducer, Type A (accelerator is added)
PR . accderator (ASTMC 494 and accelerale sel
Pumping aids Improve pumpability Organic and synthetic polymers and AASHTO M 194,
Organic flocculents Type E}
Organk? omulsions of gan{lm. coal tar, asphak;acyfce Water reducer and Reduce water contant (minimum 5%) Ses waler reducer, Type A (retarder is added)
SanonHe Arel pyrogenic st ces retirder (ASTMC 494 and | and retard sat
Hydrated lime (ASTMC 141) AASHTO M 194, Type D)
felardars (ASTM G 40¢ Pleterciseting Sme Lignin Waler reducer—high Reduce water contant {minimum See superplasticizers
and AASHTO M 194, Borax (ASTMC 454 and 12%)
Type B) Sugars angs
Tartaric ackl and salls AASHTO M 194, Type F) i
Shrinkage reducers Reduce drying shrinkage Pelyoxyalkylene alkyl ether mr« le:m'l;;j'l l:l;:;c:n::::mml { i nimum See superplasticizers and also walter reducers
Propylene gycol (ASTM C 494 and
Superplasticizers* | flowability of concrete Sulf d melamine formalds hyd densat AASHTO M 194, Type G)
(ASTM C 1017, Type 1) Reduce watercement ratio Sulfonated naphthakene formaldehyd d Water redu mid Reduce waler content (bet G Honates
Lignosulfonates § . gnosu
Pdycarboxylates ange 6 and 12%) without retarding Padlycarboxylales
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Table 18-1. Some Special Types of Concrete

Special types of concrete made with portland cement

Architectural concrete
Autoclaved cellular concrete
Centrifugally cast concrete
Colloidal concrete

Colored concrete
Controlled-density fill
Cyclopean (rubble) concrete
Dry-packed concrete
Epoxy-modified concrete
Exposed-aggregate concrete
Ferrocement

Fiber concrete

Fill concrete

Flowable fill

Flowing concrete

Fly-ash concrete
Gap-graded concrete
Geopolymer concrete

Heavyweight concrete
High-early-strength concrete
High-performance concrete
High-strength concrete
Insulating concrete
Latex-modified concrete
Low-density concrete

Mass concrete
Moderate-strength lightweight concrete
Nailable concrete

No-slump concrete
Polymer-modified concrete
Pervious (porous) concrete
Pozzolan concrete

Precast concrete

Prepacked concrete
Preplaced aggregate concrete
Reactive-powder concrete

Recycled concrete
Roller-compacted concrete
Sawdust concrete
Self-compacting concrete
Shielding concrete

Shotcrete
Shrinkage-compensating concrete
Silica-fume concrete
Soil-cement

Stamped concrete

Structural lightweight concrete
Superplasticized concrete
Terrazzo

Tremie concrete
Vacuum-treated concrete
Vermiculite concrete

White concrete

Zero-slump concrete

Special types of concrete not using portland cement

Acrylic concrete

Aluminum phosphate concrete

Asphalt concrete
Calcium aluminate concrete
Epoxy concrete

Furan concrete

Gypsum concrete

Latex concrete

Magnesium phosphate concrete
Methyl methacrylate (MMA) concrete

Polyester concrete
Polymer concrete
Potassium silicate concrete
Sodium silicate concrete
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