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Abstract

Project Code: PDF/36/2542
Project Title:  Estimation of concrete compressive strength based on the accelerated

strength of concrete cured with microwave energy

Investigator:  Major Dr.Thanakorn Pheeraphan Royal Thai Air Force Academy
E-mail Address: petevmi@alum.mit.edu
Project Period: July 1999-June 2001

Microwave energy can accelerate the hydration of cement, resulting in
rapid strength development of concrete in an early period. In this study, prediction of
later-age compressive strength of normal strength concrete, with and without chemical
admixtures, made with rapid hardening and ordinary Portland cement, based on the
accelerated strength of concrete cured with microwave energy was investigated. Test
specimens consisted of 76.2-mm. by 152.4-mm. cylinders and 15x15x15 cm. cubic
specimens. To accelerate curing properly, the optimal microwave curing process for
concrete was first determined and then was applied to concrete. For each cement type,
a formula for the strength prediction was derived from the relationship between
accelerated early-age strength of concrete cured with microwave energy and later-age
strength of normally cured concrete. The results showed that the 28-day strength
prediction of concrete with chemical admixture could be done within 7.5-20.5 hours after
mixing. The possible early ages for the strength prediction were found to be at 3.5 and
5.5 hours for concrete, without admixture, made with rapid hardening and ordinary
Portland cement, respectively. Predictions of strength at 7 days for concrete made
with rapid hardening Portland cement and 28 days of concrete made with ardinary

Portland cement were within 15% agreement with actual test resuits.

Keywords: Microwave Processing, Strength Prediction, Portland Cement
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Communications Commission) ADAIILON 915, 2450. 5800. was 22125 MHz [14] FINIUON
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) . » - a’ . ] .
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/\N TRANSPAREMT Total
/ {Low loss
[LEITFYL-131
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/\/\NV\AN__ ABSORBER Partisl
{Lowey muistor) to Totet
ABSORBER Parnal
o oy e iMizea) 1o Totsl
“ | (&) Matrs = low o dRter
‘- - -ow = W | (b] Finee particies: sdditives =
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719 2.1 mImeuauoInIIaAnInInadu lulasan [15]

Tulasaausolfidumawdsnumeldarudounnianld  deolulasiov
neariud Ty luian ledi@nein (dielectric material) A wIsalumsgaFundaTuves
Jaaudazyiia ?Tuag:fTUﬂmﬁuﬁ'ﬁﬁﬁ'uniumumuﬁmsqur?"ru (loss tangent) Fenfisnald
1INBATIdINLDInIAIsERoUASqUIEL (loss factor) @pAIRIGlABIANASA (dielectric
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fed : A . qv ' = L] =y 1 =Y ar
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Von Hippel d1903Tu (14))

Tae UMYl (°C) LN UAN I Ty
u“uw 25 1570 x 1E-04
udn TuTagama 25 10.6 x 1E-04
WA UWANT (Plexiglass) 27 57 x 1E-04
Inaietau 25 3.1 x 1E-04
Tnaa'ladu 25 3.3 x 1E-04
mWaou PFA 25 1.5 x 1E-04

Tao T Fagmnisoassundau luTasndd biidanuiouiunmsludiuims

voiiaq 1alas MIHUINIIUBIBBBY (ionic conduction) HAL/MTD NITUYUVBIAITYTTADUN
» . .
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a4 = [ =1 & - e 0 9 -~ “ o [ ar -
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