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Arrhenius equivalent age function

L. —EAl 1 1
Fguivalent Age (hours at 20°C) = Z e ® |2?3+5_3’3+”7'I. At

[=1

Where

&: Average temperature during time interval, 5t
EA- Activation energy (J/mol)

R: Universal gas constant (8.314 1/ (mol K

RT: Reference temperature (20°C)

Murse-5aul equivalent age function

—~ § — DT
Equivalent Age (hours at 20°C) = RT — DT At

=0

Where

f: Average temperature during time interval, &t
DT: Datum temperature

RT: Reference temperature (20°C)

Prof. Roberto Curra

(O curraengenharia
@ curraengenharia.com.br
Xroberto.curra@curraengenharia.com.br



CURRA

engenharia

Prof. Roberto Curra

(O curraengenharia
@ curraengenharia.com.br

Broberto.curra@curraengenharia.com.br



CURRA

engenharia

Prof. Roberto Curra

(O curraengenharia
@ curraengenharia.com.br

Mroberto.curra@curraengenharia.com.br



Prof. Roberto Curra

(O curraengenharia
@ curraengenharia.com.br

Mroberto.curra@curraengenharia.com.br




4

CURRA

engenharia (QCTS Amencon Congrete instiute
ol reslpec e e & ACI PRC-228.1-19: Report on Methods for

» Estimating In-Place Concrete Strength
‘QEIP) Designation: C1074 - 19°"
_ I_..:

Standard Practice for
Estimating Concrete Strength by the Maturity Method’
This standan] is issued wader the fixed designation C1074; the sambes immediately following the designation indicates the year of

original adoptica or, in the case of revision, the year of lest revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (x) indicates an edtonad change since the last revision or reapproval.

' NOTE—Placcment of Fig. X1.2 and Fig. X1.3 was editarially cornected in January 2021.

1. Scope* 2. Referenced Documents
1.1 This practice provides a procedure for estimating con- 2.1 ASTM Standards
crete strength by means of the maturity method. The maturity CIVC3IM Practice for Making and Curing Concrete Test
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Revista de la Asociacion Latinoamericana de Control de Calidad. Patologia y Recuperaciéon de la Construccion ‘
Medida de maturidade do concreto in situ numa estrutura
I.D. Sota', F. A. Avid*, P. Moreira!, M. Chury*
Universidad Tecnoldgica Nacional Facultad Regional Concordia, Argentina.
Informacidn del articulo RESUMO
frglﬁdx doi.ore/10.21041/a. Neste trabalho foi detem_]jnad() 0 grau d;c maturidade in situ do concreto numa estrutura. Pam tanto, as
v6i3.140 temperaturas foram medidas nas fundacdes de concreto de uma estrutura, desde as primeiras horas de
Articulo recibido el 30 de hidratagio até 28 dias, com um equipamento desenvolvido na Faculdade. Simultaneamente, foram
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VIABILIDADE DA APLICACAO DO METODO DA
MATURIDADE NO MONITORAMENTO DA RESISTENCIA
DE CONCRETOS EM REGIOES DE CLIMA TROPICAL

Julierme Siriano da Silva (Mestre em Engenharia Ambiental (Universidade Federal do Tocantins),
Professor Curso Engenharia Civil UnirG) julierme piu@hotmail com
Maria Carolina de Paula Estevam D'Oliveira (Mestre em Engenharia Ambiental (Universidade Federal
do Tocantins), Professor Curso Engenharia Civil UFT)
Evandro Schmitt(Engenheiro Civil, Professor Curso Engenharia Civil UnirG)
Fabiano Fagundes (Engenheiro Civil, Professor Curso Engenharia Civil UnirG)

RESUMO

Este trabalho apresenta um estudo sobre o método ndo destrutivo da ASTM C 1074-11 para o controle da
resisténcia a compressdo a partir da evolugiio da temperatura ao longo do tempo durante a cura do
concreto em regides de clima tropical, como € o caso do estado do Tocantms, denonunado de Método da

maturidade. Por meio deste. torna-se possivel saber. por exemplo. em que momento podera ser realizado a

Prof. Roberto Curra

(O curraengenharia
@ curraengenharia.com.br
Broberto.curra@curraengenharia.com.br
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Ana Catarina Jorge Evangelista

TESE SUBMETIDA AO CORPO DOCENTE DA COORDENACAO DOS
PROGRAMAS DE POS-GRADUACAO DE ENGENHARIA DA UNIVERSIDADE
FEDERALL. DO RIO DE JANEIRO COMO PARTE DOS REQUISITOS
NECESSARIOS PARA A OBTENCAO DO GRAU DE DOUTOR EM CIENCIAS
EM ENGENHARITA CIVIL.
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Concrete Maturity Method Using Variable Temperature
Curing for Normal-Strength Concrete Mixes.
ll: Theoretical Study

Taewan Kim, Ph.D." and Kevin L. Rens, Ph.D., P.E., A.M.ASCE?

Abstract: Variable curing temperatures were used to simulate the condition of how mass concrete cures and how temperature affects
strength development. For normal-strength portland cement concrete, higher curing temperature during the early age yields lower strength
at a later age compared with an initial lower early-age curing temperature. Experimental work in all phases of this research clearly shows
a crossover effect. However, results for maturity analysis indicated that the strength-maturity relationship does not reflect the strength
result at a later age—this is related to one of the stated limitations of the existing ASTM C 1074 maturity method. Therefore, a modified
equivalent age equation was developed, which takes into account the effect of the early-age concrete temperature on the long-term
ultimate strength. The modified equation includes both the effect of the water diffusion through layers of hydrates and the effect of the
chemical reaction (nucleation and growth) in forming new hydrates due to the combination of unhydrated cement with free water.

DOI: 10.1061/(ASCE)0899-1561(2008)20:12(735)

CE Database subject headings: Hydration; Temperature; Concrete; Mixing: Curing.

Introduction temperature during an early age yielded lower strength at a later
age when compared to an initial lower early age curing tempera-
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Equivalent maturity for ambient temperature effect on fracture @mmr
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®School of Civil Engineering and Communicarion, North China University of Water Resources and Elecric Power, Zhengzhou 450011, PR Ching
“State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, PR China

4 China Three Gorges Corporarion, Beijing 100038, PR China

HIGHLIGHTS

« A concept of equivalent maturity suitable for dam concrete was proposed.
« Different age of dam concrete specimens were poured on site in summer and winter.
« Variatione of fracture narameters with amhient temneratiure and aoe were revealed
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Aplicagdo do Método da Maturidade na avaliagao da resisténcia a
compressao de pegas pré-moldadas.

Use of the Maturity Method in the evaluation of compressive strength of precast structures
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Enderego para comespondéncia: Alameda Bahia, 550, sala 11. Itha Soltsira — 5P, CEP-15385-000

Resumo

O conhecimente do desenvolvimento da resisténcia & compressdo de elementos estruturais em concreto
pré-moldado € um fator influente quando da retirada das férmas, ou da aplicagdo de cargas de protenséo.
0O concreto necessita ter adquirido rigidez e resisténcia suficientes para evitar deformagdes efou fissuracdes
indesejaveis. A estimativa da resisténcia & compressdo pode ser obfida utilizando-se o Método da
Maturidade a partir da evolugdo da temperatura ao lengo do tempo durante a cura do concreto e curvas de

rlilranZa aldidan ame leboreticin P cbinkae denie beabalhe A c;ccseedar o anliacaSa dn B8&eadn de
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ARTICLE INFO ABSTRACT

Article history. For the construction of vertical concrete elements, temporary structures called formworks are generally
Received 27 December 2013 used. These represent one of the major costs for construction companies, and can rise up to 60% of the
Revised 6 March 2015 total cost of the project.
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Maturity testing of lightweight self-compacting and vibrated concretes @mmm
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HIGHLIGHTS

«5CMs and fillers in low energy lightweight self-compacting and vibrated concretes.

« Predicting lightweight concretes activation energies from isothermal strength data.

« Predicting strength development under non-isothermal curing from activation energies.
« Activation energies for lightweight and normal aggregate concretes are similar.

ARTICLE INFO ABSTRACT

Article histary. A series of laboratory tests were carried out to investigate the effect of temperature on the early-age

Received 2 January 2013 strength development of lightweight self-compacting and vibrated concrete mixtures. These had been

Received in revised o 14 April 2003 developed at Queen’s University Belfast as part of a Technology Strategy Board funded project aimed

:;‘:E:: jﬁlﬁ‘:"jl i?lltj 2013 atdeveloping lightweight and low energy concretes. The new mixtures incorporated high volumes of pul-
verised fuel ash (PFA), ground granulated blast fumace slag (GGBS), and limestone powder ( LSP). Activa-
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Emprego do Método da Maturidade para Controle Tecnoldgico de Lajes

Protendidas
Use of maturity method for technological control of prestressed slabs

Bruna Kollet (1); Fernanda Pacheco (2); Roberto Luiz Curra (3); Bernardo Fonseca
Tutikian (4)
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Resumo

Estruturas de concreto sdo amplamente utilizadas no mundo. Com os corretos procedimentos de
especificacdo, mistura e lancamento, pode-se assegurar ao concreto propriedades satisfatérias, como, por
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Application of the maturity method to
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DESVIO DE RESULTADO DEVIDO A VARIAVEIS NO ENSAIO DE
ROMPIMENTO DE CORPOS DE PROVA
PERDA DA LABORATORIO
VARIAVEL RESISTENCIA CAMPO
EM ATE %
01. PONTAS CONVEXAS 75 LABORATORIO
02. CONSOLIDACAO INSUFICIENTE 61 CAMPO
03. PROBLEMAS NO CAPEAMENTO 53 LABORATORIO
04. AGREGADO CHATO/ORIENTACAO VERTICAL 40 CAMPO
05. PONTAS CONCAVAS 30 LABORATORIO
06. CURA DA SUPERFICIE CP ANTES CAPEAMENTO 27 CAMPO
07. TEMPO DO CP NO CAMPO 26 CAMPO
08. REUTILIZACAO MOLDES PLASTICOS PARA CP 22 LABORATORIO
09. USO DE MOLDES DE PAPELAO 21 CAMPO
10. CURA DO CP NO CAMPO SEM HIDRATACAO 18 CAMPO
11. MOLDES DE PLASTICO 14 CAMPO
12. AR ENTRE O CP E O CAPEAMENTO 12 LABORATORIO
13. CAPEAMENTO CONVEXO 12 LABORATORIO

FONTE: ACI MATERIALS JOURNAL V.97 N.2 MAR/ABR 2000-PAGS 120-126
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DESVIO DE RESULTADO DEVIDO A VARIAVEIS NO ENSAIO DE
ROMPIMENTO DE CORPOS DE PROVA

14. CARGA EXCENTRICA 12 LABORATORIO
15. DIAMETRO DO CP IRREGULAR 10 CAMPO
16. BORDAS NAQ PERPENDICULAR AO EIXO 8 CAMPO
17. TRANSPORTE IRREGULAR 7 CAMPO
18. IRREGULARIDADE NA COMPACTACAO 6 CAMPO
19. CAPEAMENTO ESPESSO 6 LABORATORIO
20. SUPERFICIE IRREG. NIVELADQO P/ CAPEAM. 6 LABORATORIO
21. CP VERDE SUJEITO A VIBRACOES 5 CAMPO
22. CAPEAMENTO TRINCADO/FISSURADO/LASC 4 LABORATORIO
23. FORMA/MANUSEIQ DO PILAO DE COMPACT. 2 CAMPO
24. CURA INSUFICIENTE E/OU IRREG. PONTAS CP 2 LABORATORIO
25. BAIXA VELOCIDADE DE CARGA 2 LABORATORIO

FONTE: AClI MATERIALS JOURNAL V.97 N.2 MAR/ABR 2000-PAGS 120-126

Prof. Roberto Curra

(O curraengenharia
@ curraengenharia.com.br
Broberto.curra@curraengenharia.com.br



RESULTADO DO ROMPIMENTO DO CP
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NORMA ABNT NBR
BRASILEIRA 16055

Segunda edicao
28.10.2022

Parede de concreto moldada no local para
a construcao de edificagdbes — Requisitos
e procedimentos

Concrete wall castes in place for building construction — Requirements and
proceedings
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Parede de concreto moldada no local para

C U R R A a construcao de edificagoes — Requisitos
: e procedimentos
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e Parede de concreto moldada no local para
C U R R A a construcao de edificagoes — Requisitos
: e procedimentos
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ABNT NBR 12655 e ABNT NBR 15823
19.9.3 Controle de aceitagao do concreto no estado endurecido

O controle de aceitacao dos lotes de concreto no estado endurecido deve ser realizado conforme
a ABNT NBR 12655, sendo comprovados no minimo os seguintes requisitos estabelecidos em projeto:

a) resisténcia de desforma, na idade especificada em projeto;
b) resisténcia caracteristica do concreto (f), aos 28 dias.

Para controle da resisténcia do concreto na idade de desforma, permite-se o uso do método da
maturidade, em conformidade com a ASTM C1074.|
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CURRA VANTAGENS CON-CURE NEX

engenharia

v'SIMPLES — Fécil de operar!
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Con-Cure

Concrete Maturity Solutions

roberto.curra@curraengenharia.com.br

Forgot Password?
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Est. Strength

Equiv. Age 0.15 days @ Ts=22C
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VANTAGENS CON-CURE NEX
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v'CONFIAVEL — HardwareI
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Equivalent Age (Arrhenius Method)

Time-Temperature Factor (Nurse-Saul)

v'CONFIAVEL — Software!
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v ECONOMICO
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VANTAGENS CON-CURE NEX

v ECONOMICO - Reutilizavel!
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Resisténcia do concreto da peca
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v/ OTIMIZACAO DO TEMPO

Maior rapidez na remocao de formas,
escoramentos e protensao de estruturas
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"

Customizacao do traco do concreto
e reducdo de residuos
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Obrigado.
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