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Infroduccion

5Cudl es la necesidad®e

Hacer consfrucciones y reparaciones en fiempo
Mminimo para mantener frafico en circulacion y evitar

costos excesivos de operacion.
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Concretos Acelerados

Infroduccion

5Cudl es la solucion®e

Los pavimentos de apertura rapida...
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Infroduccion

* Ventajas * Tiempos de Apertura

» Minimiza costos de operacion del » Varian entre 8, 16, 24, 36y 48 hrs.
trafico en rehabilitaciones.

» Mayor seguridad (Menor riesgo de
producirse accidentes).

» Incremento productividad de
contratistas, mayor volumen en
menor fiempo.

» Menor tiempo de magquinaria en
obra.
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Codigos de Pavimento Viales o Estacionamiento

ACI PRC-330-21: Commercial ACI PRC-325.9R-15: Guide for 325.11R-19: Report on Accelerated 302.1R-15: Guide to Concrete Floor
Concrete Parking Lots and Site Construction of Concrete Pavements Techniques for Concrete Paving and Slab Construction
Paving Design and Construction
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Concretos Acelerados

Codigos: 325.11R-19: Report on Accelerated Techniques for Concrete Paving

Table 1.1.1—Changes to project components useful to shorten concrete pavement construction time

Project
component Possible changes

a) Implement partnering-based project management.
b) Implement lane rental charges, which is an innovative contracting practice that encourages contractors to lessen the construction
impact on road users.
c) Allow night construction.

Plamning d) Ailo.\\' contractor to use.inno\'ati\'e equipment or procedures to expedite construction (for example, minimum-clearance machines,
dowel inserters, and ultra-light saws).
¢) Specify more than one concrete mixture for varied strength development.
f) Provide options to contractors, not step-by-step procedures to allow the contractor to provide options based on their experiences in
paving, instead of prescribing how to perform the work.
g) Use time-of-completion incentives and disincentives.
a) Try different cement types (particularly Type III).

e b) Use accelerating and water-reducing admi.xtums.- o .

. ¢) Use a well-graded aggregate that has a uniform distribution of aggregates on cach sieve.

d) Keep water-cementitious materials ratio (w/cm) below 0.45 for durability and strength.
¢) Use a prewetted lightweight aggregate sand to cause a higher-early-age and long-term strength.

a) Allow early-age sawing, which is done during the initial concrete. set stage after compressive strengths reach about 150 psi (1.0 MPa)
Jointing and b) Use dry-sawing blades.

scaling c) Use step-cut blades for single-pass joint sawing.
d) Use a sealant that is unaffected by moisture or reservoir cleanliness.

a) Suggest blanket curing to aid strength gain when beneficial.
Concrete curing Ib) Monitor concrete temperature and understand relationship of ambient, subgrade. and mixture temperature on strength gain. I
and temperature | c) Improve charactenstics caused by less than optimum temperature through internal curing by use of prewetted hightweight aggregate
sand to improve carly age and longer results.

a) Use nondestructive methods to replace or supplement cvlinders and beams for strength testing.
b) Use concrete maturity or pulse velocity testing to predict strength.

Strength testing [

Traffic opening | a) Revise from a time criterion to a strength criterion: channel early loads away from slab edges.
criterion b) Restrict truck traffic.




Concretos Acelerados

Codigos: 325.11R-19: Report on Accelerated Techniques for Concrete Paving

ACI 228.1: In-Place Methods to Estimate Concrete Strength CIP 39: Maturity Methods to Estimate Concrete Strength
5000 Typical Strength-Maturity Relationship
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Fig. 2.12—Maturity function based on assumption that the T T R T T T T
initial rate of strength gain varies linearly with temperature; igure 1: Strength-Matunty Relationship from lab tests use
shaded area is the temperature-time factor (Eq. (2-1)). to estimate in-place strength from measured maturity index.

Match curing - Sistema de medicion de temperature donde se transmite el calor de la losa al
cilindro
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Concretos Acelerados
ASTM C1074: Standard Practice for Estimating Concrete Strength by the Maturity Method1

ASTM C1074: Standard Practice for Estimating Concrete Strength by the Maturity Method1
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Concretos Acelerados

Codigos: 325.11R-19: Report on Accelerated Techniques for Concrete Paving

Curado

6.4.3 Mantas aislantes: las mantas aislantes proporcionan un entorno de temperatura

uniforme para el hormigdn. Las mantas aislantes reducen la pérdida de calor , amortiguan

el efecto de la temperatura del aire y la radiacidon solar en el pavimento, pero no eliminan

la necesidad de un compuesto de curado.
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Concretos Acelerados
Andlisis de Agregados

ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates
°*  Maximum Allowable Quantity of Material Retained on a Sieve

TABLE 1 Maximum Allowable Quantity of Material Retained on a
Sieve, kg

Nominal Dimensions of Sieve”

304.8-mm 350 by 372 by 580

=B
OPenlng diaB 254-wm da dlas 350 mm mm
Size, mm Sieving Area, m?
0.0285 0.0457 0.0670 0.1225 0.2158

125 ¢ ¢ ¢ c 67.4
100 c c c 30.6 53.9
90 & . 15.1 27.6 48.5
75 c 8.6 126 23.0 40.5
63 G 72 10.6 19.3 34.0
50 3.6 5.7 8.4 15.3 27.0
375 2.7 43 6.3 15 20.2
25.0 1.8 29 42 F£7 4 135
19.0 14 22 3.2 5.8 10.2
125 0.89 14 21 3.8 6.7
9.5 0.67 1.1 1.6 29 5.1
4.75 0.33 0.54 0.80 1.5 26
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Concretos Acelerados
Andlisis de Agregados

ASTM C33 - Standard Test Method for Concrete Aggregates

Limites de las granulometrias de las arenas y piedras

FINE AGGREGATE

5. General Characteristics
5.1 Fine aggregate shall consist of natural sand, manufac-
tured sand, or a combination thereof.

6. Grading
6.1 Sieve Analysis—Fine aggregate, except as provided in
6.2 and 6.3 shall be graded within the following limits:

Sieve (Specification E11) Percent Passing

9.5-mm (Y%-in.) 100
4.75-mm (No. 4) 95to 100
2.36-mm (No. 8) 80 to 100
1.18-mm (No. 16) 50 to 85
600-pum (No. 30) 25t0 60
300-pm (No. 50) 5t0 30
150-pm (No. 100) Oto 10

TABLE 2 Grading Requirements for Coarse Aggregates

Nominal Size

Amounts Finer than Each Laboratory Sieve (Square-Openings). Mass Percent

Size Number (Sweves with 100 90 mm 75 mm &3 mm S0mm | 37Smm | 250mm | 190mm | 125mm | 9Smm |475mm | 236mm | 1.18mm | 300pm
Square Opanings) mm @%in) B3n) @2¥%n) 2in) Msn) tin) (Pain) (% in) Gain) (No. 4) (No. 8) (No. 16) {(No.50)
4in)
1 90 to 37.5 mm 100 90 %0 100 260 Ot 15 owsS
@wwvi1nn)
2 63 10 37.5 mm 100 00100 | 350070 Qw15 OwsS
R%w1%in)
3 50 10 25.0 mm 100 9010 100 | 351070 Ot 15 05
Rwilin)
as? 5010 4.75 mm 100 95 1 100 B 1010 30 0wls
2 in.to No. 4)
4 375 1o 19.0 mm 100 9010100 | 201055 015 ] -1
(1% ©o¥%in)
487 375 10 475 mm 100 95 to 100 370 10 10 30 0tws
(1% in. 0 No. 4)
5 250w 125 mm 100 801w 100 | 20w S5 0w 10 Ows
(1wv'%in)
56 2501 95mm 100 9010100 | 401085 | 101040 | O 15 0ws
(1o%in)
57 2500475 mm 100 95 10 100 25w 60 Ot 10 Ows
(1 in. 0 No. 4)
6 19.0 0 9.5 mm 100 S0 100 | 201055 0w1s ows
(0% in)
&7 19.0 10 4.75 mm 100 90 1 100 2015 | 0w10 Ows
(% in. o No. 4)
7 1251 475 mm 100 S0 100]| 0070 0015 OS5
(“2in_1o No_4)
8 9.5 10 236 mm 100 8510100 109030 | Ot0 10 0ws
(% in. 1o No. 8)
-] 9510 1.18 mm 100 w10 | 201055 | 5100 0w 10 Ows
(% n. © No. 16)
© 47510 1.18 mm 100 |8510100| 101040 | 010 0ns

{No. 4 1© No. 16)

4 Size number 9 aggregate is defined in Terminology C125 as a fine aggregate. Rt is included as a coarse aggregate when it is combined with a size number & material to create a size number 89, which is a coarse
agoregate as defined by Terminology C125
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Concretos Acelerados
Andlisis de Agregados

302.1R-15: Guide to Concrete Floor and Slab Construction

La mezcla de agregados para cumplir con los criterios para una clasificacion combinada es otro método de dosificacion
utilizado. Los procedimientos utilizados para determinar las proporciones y las caracteristicas potenciales del concreto debido a
las gradaciones de los agregados combinados incluyen:

MATERIAL DISTRIBUTION BY SIEVE
Combined Aggregate Retained
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Fig. 8.9 4a—Material sieve analysis showing change in
aggregate distribution with blending of 3/8 in. (9.5 mm)

aggregate.
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Fig. 89.4b—The 045 power chart showing change in
combined gradation of aggregates after blending of 3/8 in.
(9.5 mm) aggregate.
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COARSENESS FACTOR CHART

e

Too fine .-~

Workability Factor
(% passing #8 [2.36] sieve)

Too coarse
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(% plus #8 [2.36 mm] retained on 3/8" [9.5 mm] sieve)

Fig. 8.9.4c—Coarseness factor chart showing the impact of
blending 3/8 in. (9.5 mm) aggregate.




Concretos Acelerados
Andlisis de Agregados

302.1R-15: Guide to Concrete Floor and Slab Construction

El sangrado ocurre en el concreto cuando los agregados del concreto tienden a asentarse y el agua libre sube a la superficie.
Este movimiento ascendente del agua al atravesar de abajo hacia arriba, forma canales confinuos. Si la relacion agua-cemento
utilizada es de 0.6 o mas, el canal de sangrado permanecerd continuo.

Gap grading Uniform grading No existe buen bonding entre agregados y pasta
O mortero Magnificacién 900X
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Concretos Acelerados

w/C
*  Una relacién w/cm lo suficientemente baja es Step 1. Develop maturity curve for concrete mixture
fundamental para lograr la resistencia y la B":a;:‘ g!:‘;:c";z".'::"“' Strength Tests Develop Maturity Curve
durabilidad necesarias para los pavimentos de 1 F2 3
hormigon B W e e
s B * -
€ -
* W/C:0.40-0.50 5 . Rea T
g CcCtT G2 O3
» Generalmente, un w/cm entre 0,40 y 0,50 B M1 M2 M3
proporciona una permeabilidad moderada all £ iii = =
cloruro. §
° W/C<0.40

» Proporciona baja permeabilidad al cloruro, Step 2. Measure maturity of in-place concrete

Concretos Acelerados estdn por debajo de

Determine Strength
— — e, from Maturity Curve
W/C=0.45, pero no menores de 0.30. Mishudly Bidter-or R s
Handheld Roader Embedded Microprocessor

Fig. 7.2a—Maturity testing process (ACPA IS257P).
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Concretos Acelerados
Aditivos

Reductor de Agua de Alto Rango Aditivo acelerador de fraguado y endurecimiento para

* Aditivo basado en la quimica de policarboxilato concreto

o Disenada para impulsar el proceso de
hidratacion del cemento de edad temprana (6-
12 horas). Acelera fuertemente el crecimiento
esencial de los cristales de hidrato de silicato de
calcio utilizando una tecnologia de siembra
Unica e innovadora.

Aditivo reductor de agua de rango completo
€ guaderang P _ Aditivo retenedor de trabajabilidad
* Aditivo basado en la quimica de policarboxilato

o Adifivo que conserva la trabajabilidad con
grados variables de retencion del asentamiento

Inhibidores de corrosion
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Retos para pavimentos acelerados
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Concretos Acelerados
RETOS

Particulas de cemento sin hidratar

.

Magnificacién 200X
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Concretos Acelerados
RETOS

Fisuras
* Se deben esperar fisuras pldsticas y se debe trabajar para controlarlas
* Se puede utilizar fibras para reducir y controlar la propagacion

Curado

* Eluso de mantas ayuda a mantener el calor en temperaturas bajas o medianas, pero, estaria poco tiempo. Por debajo de
80 F.

Corte de juntas
* Aceleracion del fragUe final. Se debe trabajar con la cantidad de maquinas adecuadas.

Tiempos de trayecto
* La adicién de aditivos en obra puede ser una opcion para reducer la pérdida de asentamiento y problemas en el trafico.

RCC
* ElSistema de colocado de RCC es una alternativa, pero, require tener una planta cercana al proyecto.

* La terminacion superficial sin pulido de diamante, el perfil y la suavidad pueden no ser deseables para pavimentos que
transportan trafico de alta velocidad.
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Preguntas...

GRACIAS

ING. RAUL RIVERA LOPEZ, MEM, EIT
raul.riveral@cemex.com
787-444-1266
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