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Determination of Mix Proportion of Hardened Concrete

with Different Cement Types
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ﬁ Abstract

Since many methods have been developed for determining the mix proportions of

)

hardened concrete, there hasn’t been a method to determine the hardened concrete
proportions for different types of cement. This article aims to study and present the results
of an analysis to estimate the hardened concrete proportions with different types of
cement using previously proposed methods. Three types of cement; Portland Cement
Type |, Type Il and, Type V, and three sources of Portland Cement Type | were used to
prepare concrete samples. The analytical results of the mix proportions of hardened
concrete indicated that the samples of concrete with different cement types, as ACIW50,
AC3W50, AC5W50, had maximum errors of 7.1%, 6.8%, 6.5%, and 5.1%, for water, cement,
sand and rock contents respectively. Similarly, the analytical results of the mix proportions
of hardened concrete with different sources, as AC1IW50, BC1W50, DC1W50, had maximum
errors of 7.1%, 6.8%, 6.7% and 5.1% for water, cement, sand and rock contents respectively.
Additionally, the analytical results show that the samples of concrete with different
cement types and the samples of concrete with different cement sources can be applied

to determine the mix proportion of hardened cement concrete with a satisfactory accuracy.

N\
@ Keywords: Cement content; Hardened concrete; Mix proportion; Selective dissolution;

Water to cement ratio
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el AC1 BC1 DC1 AC3 AC5
SiO, (%) 19.51 | 20.90 | 20.08 | 20.73 | 21.87
AL,03 (%) 4.97 4.58 5.17 4.49 3.87
Fe,05 (%) | 378 | 349 | 358 | 332 | 434
Ca0 (%) 65.38 | 64.53 | 64.17 | 64.89 | 64.56
MgO (%) 1.08 1.38 1.22 1.25 1.11
SO5 (%) 2.16 2.92 2.47 2.76 2.08
Na,O (%) 0.10 0.01 0.01 0.24 0.01
K,0 (%) 0.44 0.47 0.27 0.32 0.24
IO, (%) 026 | 021 | 027 | - -
P,03 (%) 007 | 007 | 006 | - -
LOI (%) 2.27 1.20 2.61 1.23 1.59
AELTANIINIBAIN
ﬁ??;’:;:ﬂ% 3.16 3.15 3.14 3.14 3.14

AN51971 2 AUNALVDIFIBENNABUNIAN LY
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Sample ertrt:? w/c Ceme}n (:;/j rt:; ) | s/a Sand3 ROCK3
type (kg/m”) (ke/m?) | (ke/m°)
ACIWA0 | Typel | 0.40 436 174 0.44 749 995
BCIW50 382 191 044 | 749 995
DCIW50 | Typel 381 191 0.44 749 995
ACIW50 0.50 382 191 0.44 749 995
AC3W50 | Type3 381 191 044 | 749 995
AC5W50 | Typeb 381 191 0.44 749 995
ACIW60 | Typel | 060 [ 340 204 | 044 | 749 995
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Fauansluaunisi (2),3)
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It = TWes + IWog

1 =W + Weo + Wy ; Wy = 0230 v)  (3)

g r, A9 AzNOUTLADYBIRIBENN (%)
r. fe axnouividevesyuduud (%)
re A9 nY LnauUTivdevemsng (%)

= % 1 go/ U = 3
w, A dadiutmiinvesyudiuud
W, Ao dnduuntinvemnsy
w. . Ao dadmiminvesiniisemelallg
o, A8 8nTIMIvIUAseveuTIuA
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nsiAnuiizelainsiuresudinnsdssneg
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4.1 Han1SNAFUNIUSUIUAUAI82T
N1SNAINAY

NAN1SNAEUNUSUNUAUIUABUNIAN
2 o Y o a v &
WIIALAD AILEASIUANSIT 3 LARSLALILIN
ArPnuAaIaeasunladaAlnadeaty Inean
ANUARIALATEUBEUYI -5.12% e +5.12%

wagilAngagawiniu 5.12%

a a A av v a ¢y  aa
M99 3 ‘Uﬁll']m‘mumlﬂﬂqﬂﬂ'ﬁ']Lﬂi']%ﬁ@nfnﬁ

NNAINANY

C | nasdiu e/m?) | enunanaindeu
TPLIAN

PBAWUY | A9 | ke/m> %
AC1W40 995 993 -2 -0.20
BC1W50 995 997 +2 +0.20
DC1W50 995 981 -14 -1.41
ACIW50 995 944 -51 -5.12
AC3W50 995 1005 +10 +1.00
AC5W50 995 953 -42 -4.22
ACIW60 995 1046 +51 +5.12

e ¢ () el namTiasigiiiaindieiiesnuuy

(+) 18 HaMTIATIEvlAgInNIATEaNLUY
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ﬂauﬂ'imﬁi%gu%Luuﬁ%ﬁmLmﬂmqﬁuﬁa ACTW50,
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dqjﬁ o o 1 dl U = 1
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4.2 NANISNAGIUNIDNSIEIUUIND
Yudiaud

NANISNAFDUNAIDAVDIFIDY19ADUNTA
Aananslunsei 4 azgninanldlunsimses
gaunaumeluswnsy FACOMP sunSEuIunIg
Tunni 6 lanan1siAsIEimdnsIaIuLne

YuBuAAanslumnsen 5

A15199 4 NANISNAFDUNIAIDN

o A1899n (MPa)
LPLRAR 5 5
14 Ju 28 U
AC1W40 37.5 43.2
BC1IW50 29.0 32.0
DC1W50 27.8 30.7

ACIW50 26.4 30.5
AC3W50 28.6 33.4
AC5W50 254 29.6
AC1IW60 19.7 253

mamﬁ‘v]maaumé’mwﬁaufwiayu%muﬁ
Tumaunsaiudaiug fauanslunisned 5 wand
Thtumpuratnedeuiilaialnaifiosiu
AAIAANALARBUYRITIDE 198y 14 Susy
Tug39 -4.0% D9 +5.0% wagiAgagaminiu
5.0% FANLARALARBUYDIR B899 Y 28 Tu
ag/luY39 -5.0% 04 +2.5% uazdl
5.0%

ANgagAITY

A13190 5 HANTIATIVIENTIE LAY LTI

o Somannivioyudisnsd
Mo | Benkuy » »
14 Yu 28 u
Trial | Error (%) | Trial | Error (%)
ACIW40 | 0.40 0.42 +5.0 0.41 +2.5
BCIW50 | 0.50 0.48 |-4.0 049 [-20
DCIW50 | 0.50 0.50 ]0.0 050 |0
ACIWS50 | 0.50 0.51 | +2.0 050 |0
AC3W50 | 0.50 049 |-20 048 |-4.0
AC5W50 | 0.50 0.51 | +2.0 051 | +20
ACIW60 | 0.60 0.60 |0.0 0.57 |-50
wangm : () manefls nansiesevisiadniiiioenuuy

(+) manedls HamsaTEidAgInirNesniuy
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A15199 6 HANINAADUMILIDNITEDNYINALAE

YDIYUTLUUALAENTNY

79814 nrneufivde (%)
g ACL 4.665
Yudius BCl 1.333
Yudiuud DC1 6.249
YT AC3 1.250
Yudiuud AC5 6.665
318 96.488

Ko
ok

A1519% 7 Nan1Adeumeion1siaeninazany

F0E19ADUNTH
L pzneuilvide (%)
AI9ENS 5 5
14 3 28 U
ACIW40 56.990 56.313
BCIW50 58.649 58.494
DC1IW50 63.650 62.726
ACIW50 59.978 58.976
AC3W50 59.479 59.476
AC5W50 63.487 62.975
ACIW60 63.732 61.980

4.4 NANISATUIMENEIUNAUVDIADUNTA
A & o [
NUTIAIHA7
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L Yudiud i | vmw | o AAAALARDY (%)
MDY 81y | w/c 5 5 5 5 AR | 1Y 7
(kg/m) | (kg/m?) | (ke/m”) | (kg/m”) w/c |UuBuud | i | nse Py
ACIW4Q0 | @aniuy | 0.40 436 174 749 995 ACIWA0 | 14 | +50 16 458 40 02
14 0.42 443 184 719 993
28 | 425 +3.2 +5.8 -4.7 -0.2
28 0.41 450 184 714 993
BCIW50 | 14 | -4.0 +3.7 -0.5 -1.3 +0.2
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