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ABSTRACT

At present, there are a lot of technological development researches on concrete materials.
Those provide researchers and engineers have greater knowledge and understanding. They have
created strength enhancing mineral admixture that helps improve the reaction in portland cement
mixture. This synthetic mixture helps hydration reaction. Its chemical composition is similar to that
of portland cement. Researchers have tried out to replace strength enhancing mineral admixture in
concrete and it was found that its reaction in early strength development went well. It was expected
that the replacement of strength enhancing mineral admixture will help change both basic properties

and durability concrete.

This research aimed to study the basic properties of concrete containing strength
enhancing mineral admixture (SA) by adding and replacing it in portland cement type 1 (OPC1),
portland cement type 1 mixed with limestone powder (OPCI+LP) at 5.5, 6.5 and 7.5% by weight,

and 3.5, 4.5 and 5.5% by weight in portland cement type 3 (OPC3).

It was found that the autoclave expansion of paste containing SA was less than that of
OPC1, OPC3 and OPCI1+LP paste. The autoclave expansion of paste containing SA with partial
replacement was lower than that of paste containing SA addition. Moreover, the more mixture of
SA, the more autoclave expansion occurred whereas the expansion in calcium hydroxide solution of
mortar containing SA was higher than OPC1, OPC3 and OPCI+LP mortar. The expansion in

calcium hydroxide solution of mortar containing SA with partial replacement was lower than that of
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mortar containing SA addition. In addition, the more addition of SA, the more expansion in calcium
hydroxide solution occurred. Besides, slump and slump loss of concrete containing SA was lower
than those of OPC1, OPC3 and OPCI1+LP concrete whereas setting time of concrete containing SA
was higher. However, using different quantity of SA gave the same results of slump, slump loss and
setting time of concrete. Furthermore, compressive and tensile strength of concrete containing SA
was higher than those of OPC1, OPC3 and OPCI+LP concrete. Adding or replacing different
quantity of SA yielded the same results. Finally, autogenous shrinkage of concrete containing SA
was more than that of OPC1 concrete. The autogenous shrinkage of SA replacement concrete was
lower than that of SA addition concrete. In addition, adding more quantity of SA caused the same

autogenous shrinkage.

Keywords: strength enhancing mineral admixture, expansion, setting time, compressive strength,

tensile strength
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A o v w a A Y =2 2 dy ' o J = J
AaNaIea tazmaiuunlslunsAneiasall nundnyuzglseymave ) udmua
¢ % { { o < 4 a o
Vosauaudiszinni 1 uazidsziani 3 Danvazilumdsuny Arvguse vuia luuniven

[ ) ] ' = A o v v Ao 3 = ] o a 4
L!@lﬂ@]’]\?ﬂuulﬂﬂﬁzzﬂ']ﬂﬂg‘ﬂj ﬁjuﬂﬁﬂ!ﬁ'ﬁlwNﬂ’]a\iﬂﬂuaﬂymglﬂulﬁaﬂuq ﬂaWﬂUﬂ“quuuﬁ
A

s s { 1 < VA o
Yosauaualszani 1 uazdszani 3 uazivuaeumananninlon)Teumeuny luvusin

3

= a =Y A Y [ = = o J J A
nydlveINInulu Nanvazhlnamesnunstivea uswualesauaudilsziann 1 uazilsznn

A ' = ' 9 <3 A = [
n3 LLGIﬂJMWﬂfJL}ﬂWﬂ%3Mﬂluiﬂﬂﬂu“lﬂﬁmﬂmf]LlEEJ“]JL‘ﬂEJ“Uﬂ“LA

a s A ~ s o s ~ a A
M1319% 3.1 E]\Tﬂ“]_l53ﬂ’ﬂll1/]1\1!?]11m@ﬁﬂummu@]ﬂ@iﬁlmu@ﬂiglﬂ‘ﬂ‘ﬂ 1 PNWL!‘]J”H UASHTITINY

o @ w [ d’ 9 =
masoaveiaglszaunlylumsanmn

1315200 Yudua .
y . Har U1 ATNUMEI0A
mMandl sziani 1 ’
SiO, 18.93 0.46 1.94
ALO, 5.51 0.06 139
Fe,0, 3.31 0.03 0.61
CaO 65.53 55.25 42.97
MgO 1.24 0.37 0.1
Na,O <0.01 <0.01 -
K,O 0.31 0.01 -
SO, 2.88 <0.01 495
LOI 2.24 43.79 2.68

9
3.1.4 @3aaY (Superplasticizer )

4 H 9
d1saatnl¥ne a15aai ey ¥ia F (Superplasticizer Type F) AMU01A55 11

ASTM C494
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3.1.5 a3 Uey
Aq ¥ A a . [ e
1]'3?]5’31]‘??811J1/]1‘b"1/]@ﬁ6ﬂ 1o ‘ViLl‘lJ“L!‘]Jﬂ (Limestone) ‘U‘lﬂﬂi@]fjﬂnmﬂ‘u 3/4 U1
A Aq Y = Ay way ¥ 1 v o
wumiﬂumiﬁﬂym llﬂ%ﬂﬁ@ﬂﬂmﬁﬂﬂﬁllmlﬂ AIUATUMUDITVAT NATOUVUIAAAE NATOU
1 1 o 1 50} % =)
ATANUDWIUNIY UASNATDUH UIYUINUNVOINU ATUNIATI U ASTM C131, ASTM C33,

ASTM C188 tiag ASTM C29 a1l

3.1.6 ¥IATINALIDYA
= Aq ¥ A v 3 1 4 ~ Y
1YIATINALIDIAN 1FNATDV A NI1BUNUITOURIUAZUNTULDT 4 Taeaiay I
~ & 1A a ' - 4 Aq Y = Ay way ¥ 1
nanuruegiiied 1-2 lediyua nyenldlumsanil Tanaaeuauauiia ldun nagou
1] 1] o 1 90’ (%3 =)
AANNUDNTUNE NATOUHIHUIBIMITALAZMTAATIEHHIVUIANAZYBINT 1Y AMUNIATFIY

ASTM C128, ASTM C29 ttag ASTM C33 uany

A oA ¢ = =
3.2 in3esNegnsanl¥lumsann

! v Y
32.1 1AT99NMEALUUAIADA
322 gUnsainadeUMIYUR
323 1AT99NINAINITNOAIVDIABUNTA
324 AZUATITOUMIATTIUVINALLDT 4
3.2.5 Lﬂ%mﬂaammﬂﬂmmgm (Universal Testing Machine)

s A 9 o

32.6 9UnIalliznouAIoINATBUMIAIUNIULIIAN
3.2.7 1A50uf5eueun11e17 (Length Comparator)
3.2.8 wﬁaﬁu Autoclave

4 )\
3.2.9 IATOINAUABUNTA

A Y o
3.2.10 IATOINANNOTAT

1 9
3.2.11 1A309d KT UIABUATA
3.2.12 LUUHABAIDEINABUNIA

9y

o s ‘Y
3.2.13 UUUNADAIDYNUNTALASUDIANT

3.2.14 D3UNAI0819
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CaN

4 <

H an
3.4 1ATNBIUINUNLVUAINDD

.
=h.

‘]Jﬁ 35 ﬂﬂﬂimﬂﬂﬁﬂﬂﬂﬁﬂ‘ﬂﬂﬂ

q

‘ljﬁ 3.6 Lﬂi@\i‘H']L’JﬁTﬂ'liﬂE]ﬁ’JGll’Bﬂﬂ’ﬂuﬂiﬁ [16]
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[
A

g‘ﬂﬁ 3.8 IATNNATDULIINANINTI Y (Universal Testing Machine) [28]

‘ljﬁ 3.9 ﬂﬂﬂﬁmﬂ‘i"’ﬂ@ﬂlﬂiﬂﬂ‘ﬂﬂﬁﬂﬂﬂ']‘i@l'lu‘lmullﬂﬂﬂ [29]
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g‘ﬂﬁ 3.11 Wi10@Y Autoclave [30]

ﬂﬁ 3.12 mimwamauﬂm
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aQ

s 3.3 A DINAUNDSENS

‘]Jﬁ 3.14 Lﬂiﬂ\iﬁ"l‘ﬁi‘ﬂi]ﬂﬂuﬂi@]

‘]Jﬁ 3.15 LUUNADAIDYIINADUNIA
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~ TR ¢ Y o
5‘]]7] 3.16 LLUUYIADAIDYTUNTAUUASUDIANT

UG

1 % 1

3UN 3.17 daiuddeds

59



1 Y =
3.3 daaauUNauNIFlunsAnE
0o o o 1 @ sy A Aq Y = Yy Ay
dmsudagiunauvounad uoias uazaounsanlylunsanuiasail lananaiy
a1 A Y o = = S [ 1 1 @ dy
auauiaa q Alasiimsane TaeliseaziBoavosdadIupauaIg o aell
[ 1 o H (%
33.1 dadIunauIUNadNn 1Flun1snaasun1suisaioe lawmad (Autoclave
Expansion) LERA951002108AAIA15197 3.2
o 1 S Y SAq Y o a
332 daa upauuedussasnlylunisnaasumsvetsalluaisazaleunarise
leasonlod (Expansion in Calcium Hydroxide Solution) HAANTIBAZIDEARINTINN 3.3

=

33.3 dadrunauvenouniainlglunsnaaeuaInsgual (Slump) Lagmsgado
AIMIYUAI (Slump Loss) HAAITIHALIDIAAINITINN 3.4
334 daa uNaNvedneUnIaN 1% lun1sNAToUN1TNOAD (Setting Time) LiE A
e r
51082108AAIA15 197 3.4
[ 1 = dl 9 o [ Y] [ .
335 dadIuNaNUeInoUNIAN IFIUNISNAdeUn1690nY 288 (Compressive
Strength) LLAAITIYALIOEAAINIT 1NN 3.4
33.6 ATIUNAVVDIABUNTAN 1FIUNITNAFDUNIIA (Tensile Strength) AR
e 4
51082108AAIA15 19N 3.4
[ U =] A 9 2 S o
337 dAFIUHNANYDIADUNTAN LB IUNISNATOUNITHAA MV VOD 1A d

(Autogenous Shrinkage) LLEANI1HAZIDIAAIAITIN 3.5
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d‘ [ 1 o 901 o [y tﬂl Y %
M5190 3.2 FATIUNTUVOUNAA 1A 1NN (N3Y) Alxlunmsnageunisversalen lawnail

(Autoclave Expansion)

dadrunanlaginmin (nu)

i deuanual Yudaua Handl v
’ = — WeRuu : h
Uszani 1 dszann 3 * AL EVATEY

1 P1 100 - - - 55
2 P1 5.5SA (Add) 100 - - 5.5 55
3 P1 6.5SA (Add) 100 - - 6.5 55
4 P1 7.5SA (Add) 100 - - 7.5 55
5 P1 5.5SA (Re) 94.5 - - 5.5 55
6 P1 6.5SA (Re) 93.5 - - 6.5 55
7 P1 7.5SA (Re) 92.5 - - 7.5 55
8 P3 - 100 - - 55
9 P3 3.5SA (Add) - 100 - 3.5 55
10 P3 4.5SA (Add) - 100 - 4.5 55
11 P35.5SA (Add) - 100 - 5.5 55
12 P3 3.5SA (Re) = 96.5 - 3.5 55
13 P34.5SA (Re) - 95.5 - 45 55
14 P355SA (Re) h 94.5 - 5.5 55
15 PIIOLP 90 \ 10 - 55
16  P110LP5.5SA (Add B) 90 ! 10 5.5 55
17 P110LP 6.5SA (Add B) 90 : 10 6.5 55
18 Pl 10LP 7.5SA (Add B) 90 - 10 7.5 55
19 PI10LP5.5SA (Add C) 90 - 10 5.5 55
20 P1 10LP 6.5SA (Add C) 90 - 10 6.5 55
21 P110LP 7.5SA (Add C) 90 - 10 7.5 55
22 P110LP5.5SA (Re B) 84.5 - 10 5.5 55
23 P110LP6.5SA (Re B) 83.5 - 10 6.5 55
24 P110LP 7.5SA (Re B) 82.5 - 10 7.5 55
25 P110LP5.5SA (Re C) 84.5 - 10 5.5 55
26 P110LP6.5SA (Re C) 83.5 - 10 6.5 55
27 P110LP 7.5SA (Re C) 82.5 - 10 7.5 55
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d‘ [ 1 s Y o Sol o [ ~ 9 %
15190 3.3 dAFIUNTUVINDTA5 IAsUIMUN (NFV) NIFIUNITNAdeUNITVYEI8A2 1Y

asazaneunaimon lanson lad (Expansion in Calcium Hydroxide Solution)

dFaaunanlagiimiin (nSu)

e Heudnal Judnmn nae Handl v
’ = . waruu . !
Usuani 1 Usuonn3  (SSD) Y Waaiy
1 Ml 100 - 275 - - 48.6
2 M1 5.5SA (Add) 100 - 275 - 5.5 48.6
3 M1 6.5SA (Add) 100 - 275 - 6.5 48.6
4 M1 7.5SA (Add) 100 - 275 - 7.5 48.6
5 M1 5.5SA (Re) 94.5 - 275 - 5.5 48.6
6 Ml 6.5SA (Re) 93.5 - 275 - 6.5 48.6
7 M1 7.5SA (Re) 92.5 - 275 - 7.5 48.6
8 M3 - 100 275 - - 48.6
9 M3 3.5SA (Add) 4 100 275 - 3.5 48.6
10 M3 4.5SA (Add) - 100 275 - 4.5 48.6
11 M3 5.5SA (Add) - 100 275 - 5.5 48.6
12 M3 3.5SA (Re) - 96.5 275 - 3.5 48.6
13 M34.5SA (Re) : 95.5 275 - 45 48.6
14 M35.5SA (Re) ; 94.5 275 - 5.5 48.6
15 MI 10LP 90 { 275 10 - 48.6
16 M1 10LP 5.5SA (Add B) 90 - 275 10 5.5 48.6
17 MI 10LP 6.5SA (Add B) 90 - 275 10 6.5 48.6
18 M1 10LP 7.5SA (Add B) 90 A 275 10 7.5 48.6
19 M1 10LP 5.5SA (Add C) 90 - 275 10 5.0 48.6
20 M1 10LP 6.5SA (Add C) 90 ! 275 10 5.9 48.6
21 M1 10LP 7.5SA (Add C) 90 = 275 10 6.8 48.6
22 M1 10LP 5.5SA (Re B) 84.5 - 275 50 5.5 48.6
23 M1 10LP 6.5SA (Re B) 83.5 - 275 50 6.5 48.6
24 M1 10LP 7.5SA (Re B) 82.5 - 275 50 7.5 48.6
25 M1 10LP 5.55A (Re C) 85.0 - 275 50 5.0 48.6
26 M1 10LP 6.5SA (Re C) 84.1 - 275 50 5.9 48.6
27 M1 10LP 7.5SA (Re C) 83.2 - 275 50 6.8 48.6
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H ] 1 1 J H 1 @
M31991 3.4 FAAIUNAUVDIADUNIAAD | gNUIARINAT N1FIuMINaaeUAINITYUAD (Slump)

MIYYITIAINITYVAD (Slump Loss) N15NOA 7 (Setting Time) n1a39n1szde

1 1
(Compressive Strength) (LAZ N1 A4 (Tensile Strength) Tasldoasraruiin

Jszaru (W/B) 91101 0.30 Taegrinviin

ADITR

q

Fadaumanlagimiin (Man3i) Vien
fdud Seydnwal YuBnnd  Judug fiv nae wanil . amh
i . ¥ . o wsRudu

Uszaniil Uszonii 3 (SSD)  (SSD)  wauiiy ¥ Hitey
1 Cl g=1.38 513 - 1054 732 - - 149 5.1
2 C1 5.5SA (Add) g=1.38 513 - 1054 732 28.6 - 149 5.1
3 C1 6.5SA (Add) g=1.38 513 - 1054 732 33.8 - 149 5.1
4 C1 7.5SA (Add) g=1.38 513 - 1054 732 39.0 - 149 5.1
5 Cl g=1.40 520 » 1047 727 - - 151 5.2
6 C1 5.5SA (Re) g=1.40 491 - 1047 727 28.6 - 151 5.2
7 C1 6.5SA (Re) g=1.40 486 - 1047 727 33.8 - 151 5.2
8 C17.5SA (Re) g=1.40 481 = 1047 727 39.0 - 151 5.2
9 C3 g=1.395 % 519 1049 729 - - 150 5.2
10 C3 3.5SA (Add) g=1.395 2 519 1049 729 18.2 - 150 5.2
11 C3 4.5SA (Add) g=1.395 A 519 1049 729 234 - 150 5.2
12 C3 5.5SA (Add) g=1.395 /. 519 1049 729 28.6 - 150 5.2
13 C3 g=1.40 e 520 1047 A - - 151 5.2
14 C3 3.5SA (Re) g=1.40 - 502 1047 2 18.2 - 151 5.2
15 C3 4.5SA (Re) g=1.40 - 497 1047 ") 234 - 151 5.2
16 C3 5.5SA (Re) g=1.40 - 491 1047 727 28.6 - 151 5.2
17 C1 10LP g=1.30 429 9 1084 753 - 47.7 138 4.8
18 C1 10LP 5.5SA (Add B) g=1.30 429 e 1084 753 26.2 47.7 138 4.8
19 C1 10LP 6.5SA (Add B) g=1.30 429 - 1084 753 31.0 47.7 138 4.8
20 C1 10LP 7.5SA (Add B) g=1.30 429 j 1084 753 35.8 47.7 138 4.8
21 C1 10LP 5.5SA (Add C) g=1.30 429 = 1084 753 23.6 47.7 138 4.8
22 C1 10LP 6.5SA (Add C) g=1.30 429 . 1084 753 27.9 47.7 138 4.8
23 C1 10LP 7.5SA (Add C) g=1.30 429 - 1084 753 322 47.7 138 4.8
24 C110LP g=1.40 463 - 1047 727 - 51.5 149 5.1
25 C110LP 5.58A (Re B) g=1.40 435.1 - 1047 727 283 51.5 149 5.1
26 C1 10LP 6.5SA (Re B) g=1.40 429.9 - 1047 727 33.5 51.5 149 5.1
27 C110LP 7.5SA (Re B) g=1.40 424.8 - 1047 727 38.6 51.5 149 5.1
28 C1 10LP 5.5SA (Re C) g=1.40 437.9 - 1047 727 25.5 51.5 149 5.1
29 C1 10LP 6.5SA (Re C) g=1.40 433.3 - 1047 727 30.1 51.5 149 5.1
30 C110LP 7.55A (Re C) g=1.40 428.6 - 1047 727 34.8 51.5 149 5.1
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H ] 1 @ 1 1 4 H Y]
M19197 3.5 dadIunauveIRI0g1NAoUNIAAD | gnuiAnwas N1Flunsnadeunisnaaa

uUDe0 1AW A (Autogenous Shrinkage) Tnaldoasidruiitnedaalsza1u(w/b)

1 U 901 -7
9101 0.30 Tagrinviin

Faauwanlagrimiin Rlansw) ¥hen

o A v o ¢ a ¢ a ¢ a a b

$aun yanwyal dudug  Judmwa By nne wanadl - . aal

4 2 R TR i1 VR I R

Uszianiil Uszanii3 (SSD)  (SSD)  warlin I
1 C1g=1.38 513 - 1054 732 - - 149 5.1
2 C1 5.5SA (Add) g=1.38 513 1054 732 28.6 - 149 5.1
3 C1 6.5SA (Add) g=1.38 513 1054 732 33.8 - 149 5.1
4 C1 7.5SA (Add) g=1.38 513 1054 732 39.0 - 149 5.1
5 Cl g=1.40 520 1047 727 - - 151 5.2
6 C1 5.5SA (Re) g=1.40 491 1047 727 28.6 - 151 5.2
7 C1 6.5SA (Re) g=1.40 486 1047 727 33.8 - 151 5.2
8 C17.5SA (Re) g=1.40 481 1047 727 39.0 - 151 5.2

1%

Y
ANUNIBVDIAIONYIazaIa T ave A AIUNANTANUHIEAIH A

P1
P15.5SA (Add)
P1 10LP 5.5SA (Add C)

P1 10LP 5.5SA (Add B)

Ml

M1 7.5SA (Re)

M1 10LP 7.5SA (Re C)

M1 10LP 7.5SA (Re B)

g
C3 g=1.395

C3 3.5SA (Re) g=1.40

C1 10LP 6.5SA (Add B) g=1.30

= s ~ < s 7 A v
nede maaudmudilesataudlszmni 1 du
o s P s { v A A o o oo
e madjudsudlosanauatsziani 1 ldmvansiiuiaidn (Addition) Yosag 5.5
= 4 a o o Fs A = A P A A
nnede madududilesauauatszmni 1 unufinsiuu Sovaz 10 uazldmuasig

o

o [ o
Ma1on (Addition) Souaz 5.5 Vo uTmua

= 4 a o 7 ks = A a D] A A
ningde madudwudilesauauailszmni 1 unufinediuu Sovaz 10 uazldmuasiig
830a (Addition) Yooaz 5.5 vosiaalszaiu

= Y a Sy s A v
ninede wesisuduualesauauallsziani 1 du

= sy o = 3 o e = A A o o o
1909 vosasudmualesauaudlsziani 1 ununa1suA18989 (Replacement)
Jouaz 7.5

= Y a s ' < = A a v A 2
D woimsusmudilesauaualszinni 1 unuinaiuilu Sesaz 10 tagununaIsIHY
o w w 9 = 4
N899 (Replacement) 5080 7.5 ﬂlmﬂwﬁmum

= Y & a 4 s s A A a Y] A 2
nued weimsusmudlesauaudllszinni 1 unuinsiuilu Sesaz 10 tagunuRAITIHY
896a (Replacement) 3080z 7.5 Vo ianszau
MINEDe sasdINYINaAaoreII AR UNTA

= a = o @ s a v Yo [ S '
ninede neunsaududilesauandisziani 3 dou lddanaiuveanddaereinaly
ABUNITA NINY 1.395

= a a 4 7 s A A A o o oo
nN1899 AsunInluduuatlesanaualsziani 3 unuRa15ANA1G969 (Replacement)

@ 1 Eal 1 1 1 o

Fouay 3.5 ldoaaiuvounadaeresinalunounia Ay 1.40

= a ~ < o < P A a ] v A A
nuede peunsatfudnudlesauandszani 1 ununmiuifu osaz 10 uaz laneasiin
o v w [ [ 1 L 1 1 G
Ma3va (Addition) Fevaz 6.5 veetaqiszau nazl¥daaiuveunadaoresinnlunounia

19 1.30

64



= Aax =
3.4 189a28AITNIIANYN
o [ = = o dy Y =~ A o v w 3’; d"
A5 UIWAZIDIANIANE AU AVTAL0IAUVDINDUNIANTUAITNNMEIOA TUATIT
Uszaeu ldae msnageunisuenedies lawmal (Autoclave Expansion) MINATOUMITVYYA
4 1
TumsazasunaFonlansen lad (Expansion in Caleium Hydroxide Solution) M5NATOUAINT
guUA7 (Slump) LALMIFYLFIAINITYUAI (Slump Loss) N1INAADUNIINDAI (Setting Time)
MINAAOUMNAIOAUTLAY (Compressive Strength) MINATOURIGIAY (Tensile Strength) LT NI
v A o . é IS) = v ,dy
NATOUMINAAUDUOD Tnvtid (Autogenous Shrinkage) HINT1UALIDYAAIU
3.4.1 MINATOUNITVEIAI00 Taunal (Autoclave Expansion)
o 2 o
WIMTNATOUNITVOIAIVDUNTA ATNNIATFIU ASTM C151-93a Taeld
4 o o (4 o 4 (4
IA59399AAI1U 817 Length Comparator (MA@ A4A431U N 3.10) Taad1we1anlasunlaq
=) =) Q Li’
Taolseazooaadll
. MIATINAIDYN
s/ay o 1 P B dy U % ]
l53ua0e 1N adNn I onIU IAsIUUNA0AI10819U 1A 25x25x285 M. 11
J o U o ay @ 1 g’/ Qy
uRaFATIUHTUINAA IFFUAIDE19NIHUA 4 TU
Y. MIUULALMINATOUMIVONIAIVOIAIDENUN TS
o v 2o ' ° 1 @ ' 4 <
WA INHADFUAIDE 1A HINI1TD0AUDUND1YAIDEIUNTA 24 T2 11
3’/ o Qy @ ] Jd o @ 1 { [ 1
NNTNNFUAIDGUNAATAANNIIUNBUNVUNI TANEANVEIAINNIATFIY (HAAIA3UN

% VAo da/ Y 1 2 Y Y o 2) ) 1 1
3.10) Famnia lataz lmiuaininuensuday udrnhyudiedraumnad i miedy Autoclave
o 4 e/ \|f ; o
(aaenag 3.11) Tagineglunifedn Autoclave Ngarniizuaua 20 - 28 °C Ysundoanln

U

o [y Y A ~ y @ 1A
wiowldam udnlFunssanveandoduliogn 2 Mpa nrelunat 45 - 75 wiil Wonseauegh

U

o @ Y3 o 4 ) A o
2 Mpa 1182 TH5nB5 98U 240,07 Mpa 131iluna 3 %2 Tue wenaiasuivmuaudl 1¥tad?

Heat Supply aeeliussduanaalii 0.07 Mpa laaitlszana 1 %3104 30 wii anduidladh

Y o w1 s v YA A 2 yy a ¥y
NUBAY Autoclave ‘Lﬂ@’)'ﬁ)EJWQLWETGHJHLGHHTT]QQJW{]N 90 °C m%%uqmwgumaﬂmmﬁa 23 °C
o ay v A Y o a1 sA o k1 IR
iﬂ‘lel'lQmWQiJhl'J 15 UIN Lla3u1ﬁ3@EﬂQL‘WﬁWﬂﬂWﬂWiﬂﬂﬁﬂUﬂluﬂ?ﬂuuLﬁﬂl%ﬂN'JGlTT!LWQﬂ'JEJW'I

o (3 =~

1/]1ﬂ1i’3@ﬂ’ﬂllEﬂ’JmEJ‘UfT‘]JI,I,‘I/I'\?Iﬁﬂ%ﬂ??ﬂﬂ??ﬂﬂﬁﬂ?@]ig?ﬂ Lﬁﬂﬂ1ﬁ1%ﬂﬂa$mﬂﬁﬂ1imﬂ1ﬂﬁﬂ

v Y
MNATU MWATFIU ASTM C151-93a

65



.
2 o S

51 3.18 Fudregramaanuylunfedy Autoclave

1 @ @ ' 4

. NITUININITVYIYAIUDIAIDYTIUNT A
4 ¢ ) 3 a o 2 o 1 o o
Lﬁ@uT%u@’J@ﬂN%uﬁﬂﬂuWﬁQﬂ!ﬂ{]ll 23 °C HIBUAI0E19IANNNIIUNIUN D

' { 1 o o 1 4
LL‘VIx‘]Tﬁ‘H%ﬂ’J"I‘llfl"l’)ﬂﬂﬁil"lﬂiﬂWu IﬂfJﬁTlﬂiﬂ‘H”Iﬂ?ﬂﬁ‘llﬂ?ﬂﬁ’)“ll@ﬂ@’lﬂEJNLW’d@]]l@g]}fNﬂﬁilﬂ"li

NG
L —L
AL=—2%—1x100 (3.1)
Lg
T AL Ao AIMTVERI (%)
v ]
L, A9 AANNEIVOIFUAIBUNIVN VNI TarizANNEININ
[ ' Yy 9
1AsTIU vaannun lundedn Autoclave (W)
v 1
L, 0 MIANINEIVOIFUAIIURIVAVLNG 1aHEANNE1ININ
A g9
VIATTIU LTUAY (W)
v 1
L Ao AIANEIVOIFUAIEIUNIVAVLNG 1aHEANNE1IAIN

WINTFIY N 285 Y.

@ J
342 msnadeumsvgiedarludisazarsuaadonlaasen lad (Expansion in
Calcium Hydroxide Solution)
o @ = J 54
mmsnageunmsversdlrludisazatsunaionloasen lodvonosas
AIWUIATFIN ASTM C1038 Taal41a5097AN211819 Length Comparator (1aAIn31/7 3.10)
. 4 - a o
Jannuenlasuuilas Taslisiazideadall
n. MIATINAIDEN
9/::” @ ] J Y P g [ @ [
lsrudrpgraueiMinmionyulasununaodI19819UUIA 25x25x285 N

[ [ 1 g Y o 9}::3' % 1 g’; Q"
Tupasdaa NEUNTAS IFTUAIDINNNINUA 4 FU
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9. ﬂ'li']Jlll!m$ﬂ'li‘lflﬂﬁ@“]_lﬂ'li‘lJfJ'IEJﬁI’J"]JEIQﬁI’JﬂEJ"NﬂJ@gﬁ}'Ig

Y ! 3
WaINMaeFUAI9E 1A In1TneauDUie1gAIed1aNaIMS 24 2 Tua

Y
2 v 1

L 7Y o ' { o {
fl]'lﬂuuu’l“lfu@')@ﬂ’lx‘]llEl5&]1']5'\]@]?]']'lllfJ'I'JLﬁfJUﬂULLWQTﬂﬂ%ﬂ'J'IiJfJTJﬂQﬁ?JW]iﬁ'lu (L!ﬁﬂﬂﬂ\?qﬁlﬂﬁ

]
1A

v [ e < 1 A o Qy @ [ 4 4 ] g {
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Mix No. Mix Designation Autoclave Expansion (Micrometer) Autoclave Expansion (%)
1 P1 23 0.002%
2 P1 5.5SA (Add) -79 -0.008%
3 P1 6.5SA (Add) -67 -0.007%
4 P1 7.5SA (Add) -54 -0.005%
5 P15.5SA (Re) -151 -0.015%
6 P1 6.5SA (Re) -139 -0.014%
7 P1 7.5SA (Re) -117 -0.012%
8 P1 10LP 106 0.011%
9 P1 10LP 5.5SA (Add B) -132 -0.013%
10 P1 10LP 6.5SA (Add B) -149 -0.015%
11 P1 10LP 7.5SA (Add B) -131 -0.013%
12 P1 10LP 5.5SA (Add C) -126 -0.013%
13 P1 10LP 6.5SA (Add C) -130 -0.013%
14 P1 10LP 7.5SA (Add C) -112 -0.011%
15 P1 10LP 5.5SA (Re B) -55 -0.005%
16 P1 10LP 6.5SA (Re B) -73 -0.007%
17 P1 10LP 7.5SA (Re B) -64 -0.006%
18 P1 10LP 5.5SA (Re C) -52 -0.005%
19 P1 10LP 6.5SA (Re C) -68 -0.007%
20 P1 10LP 7.5SA (Re C) -71 -0.007%
21 P3 11 0.001%
22 P3 3.5SA (Add) -42 -0.004%
23 P3 4.5SA (Add) -38 -0.004%
24 P3 5.5SA (Add) -36 -0.004%
25 P3 3.5SA (Re) -50 -0.005%
26 P3 4.5SA (Re) -46 -0.005%
27 P3 5.5SA (Re) -43 -0.004%
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Mix No. Mix Designation Expansion in (CaOH,) (Micrometer) Expansion in Ca(OH), (%)
1 Ml -25 -0.003%
2 M1 5.5SA (Add) 217 0.022%
3 M1 6.5SA (Add) 221 0.022%
4 M1 7.5SA (Add) 237 0.024%
5 M1 5.5SA (Re) 178 0.018%
6 M1 6.5SA (Re) 182 0.018%
7 M1 7.5SA (Re) 203 0.020%
8 M1 10LP 28 0.003%
9 M1 10LP 5.5SA (Add B) 121 0.012%
10 M1 10LP 6.5SA (Add B) 159 0.016%
11 M1 10LP 7.5SA (Add B) 162 0.016%
12 M1 10LP 5.5SA (Add C) 151 0.015%
13 M1 10LP 6.5SA (Add C) 178 0.018%
14 M1 10LP 7.5SA (Add C) 224 0.022%
15 M1 10LP 5.5SA (Re B) 144 0.014%
16 M1 10LP 6.5SA (Re B) 194 0.019%
17 M1 10LP 7.5SA (Re B) 199 0.020%
18 M1 10LP 5.5SA (Re C) 173 0.017%
19 M1 10LP 6.5SA (Re C) 211 0.021%
20 M1 10LP 7.5SA (Re C) 223 0.022%
21 M3 31 0.003%
22 M3 3.5SA (Add) 122 0.012%
23 M3 4.5SA (Add) 165 0.017%
24 M3 5.5SA (Add) 186 0.019%
25 M3 3.5SA (Re) 95 0.009%
26 M3 4.5SA (Re) 113 0.011%
27 M3 5.5SA (Re) 151 0.015%
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M319N 9.1 WANITNAABINEIDAUTLABVRIADUNTA

Mix No. Mix Designation fc'(ksc) at 7 days  diff % fc'(ksc) at 28 days  diff %
1 Cl1 g=138 666.13 100 675.85 100
2 C1 g=1.40 657.23 100 669.80 100
3 C1 5.58A (Add) g=1.38 690.04 104 778.20 115
4 C1 6.5SA (Add) g=1.38 692.32 104 783.25 116
5 C17.5SA (Add) g=1.38 697.99 105 794.80 118
6 C1 5.58A (Re) g=1.40 645.55 98 672.59 100
7 C1 6.5SA (Re) g=1.40 627.31 95 672.37 100
8 C17.5SA (Re) g=1.40 617.50 94 678.98 101
9 C1 10LP g=1.30 622.83 100 692.09 100
10 C1 10LP g=1.40 599.19 100 687.42 100
11 C1 10LP 5.5SA (Add B) g=1.30 647.94 104 733.53 106
12 Cl1 10LP 6.5SA (Add B) g=1.30 663.43 107 777.95 112
13 C1 10LP 7.5SA (Add B) g=1.30 648.51 104 788.35 114
14 C1 10LP 5.5SA (Add C) g=1.30 629.05 101 768.33 111
15 C1 10LP 6.5SA (Add C) g=1.30 631.28 101 768.35 111
16 C1 10LP 7.5SA (Add C) g=1.30 648.05 104 780.48 113
17 C1 10LP 5.5SA (Re B) g=1.40 640.43 107 765.08 111
18 C1 10LP 6.5SA (Re B) g=1.40 621.76 104 699.32 102
19 C1 10LP 7.5SA (Re B) g=1.40 604.26 101 727.19 106
20 C1 10LP 5.5SA (Re C) g=1.40 666.43 111 734.59 107
21 C1 10LP 6.5SA (Re C) g=1.40 633.14 106 719.51 105
22 C1 10LP 7.5SA (Re C) g=1.40 656.52 110 790.55 115
23 C3 g=1.395 743.84 100 767.00 100
24 C3 g=1.40 713.21 100 794.16 100
25 C3 3.58A (Add) g=1.395 752.44 101 816.72 106
26 C3 4.5SA (Add) g=1.395 763.85 103 817.73 107
27 C3 5.58A (Add) g=1.395 770.64 104 840.30 110
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M519N 9.1 WANITNAABINIEIDAUTLABVDIADUNTA (D)

Mix No. Mix Designation fc'(ksc) at 7 days  diff % fc'(ksc) at 28 days  diff %
28 C3 3.5SA (Re) g=1.40 719.66 101 784.68 99
29 C3 4.5SA (Re) g=1.40 722.80 101 790.29 100
30 C3 5.5SA (Re) g=1.40 709.10 99 776.58 98
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Mix No. Mix Designation ft(ksc) at 7 day diff % ft(ksc) at 28 day diff %
1 C1g=1.38 71.57 100 94.35 100
2 Cl g=1.40 72.57 100 94.63 100
3 C1 5.5SA (Add) g=1.38 72.59 101 81.12 86
4 C1 6.5SA (Add) g=1.38 80.33 112 90.86 96
5 C1 7.5SA (Add) g=1.38 72.44 101 79.61 84
6 C1 5.5SA (Re) g=1.40 73.57 101 82.32 87
7 Cl1 6.5SA (Re) g=1.40 72.29 100 73.04 77
8 C17.5SA (Re) g=1.40 64.46 89 67.34 71
9 C1 10LP g=1.30 69.05 100 85.19 100
10 C1 10LP g=1.40 69.85 100 83.22 100
11 C1 10LP 5.5SA (Add B) g=1.30 70.34 102 73.93 87
12 C1 10LP 6.5SA (Add B) g=1.30 66.44 96 68.09 80
13 C1 10LP 7.5SA (Add B) g=1.30 72.51 105 74.13 87
14 C1 10LP 5.5SA (Add C) g=1.30 88.10 128 104.40 123
15 C1 10LP 6.5SA (Add C) g=1.30 82.12 119 85.12 100
16 C1 10LP 7.5SA (Add C) g=1.30 86.83 126 94.71 111
17 C1 10LP 5.5SA (Re B) g=1.40 66.43 95 80.56 97
18 C1 10LP 6.5SA (Re B) g=1.40 57.18 82 76.38 92
19 C1 10LP 7.5SA (Re B) g=1.40 50.77 73 59.96 72
20 C1 10LP 5.5SA (Re C) g=1.40 72.29 103 86.10 103
21 C1 10LP 6.5SA (Re C) g=1.40 72.96 104 88.02 106
22 C1 10LP 7.5SA (Re C) g=1.40 75.55 108 78.19 94
23 C3 g=1.395 76.59 100 92.81 100
24 C3 g=1.40 78.75 100 86.33 100
25 C3 3.5SA (Add) g=1.395 94.78 124 102.57 111
26 C3 4.5S8A (Add) g=1.395 90.58 118 102.54 110
27 C3 5.5SA (Add) g=1.395 91.52 120 111.11 120
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Mix No. Mix Designation ft(ksc) at 7 day diff % ft(ksc) at 28 day diff %
28 C3 3.5SA (Re) g=1.40 97.06 123 103.76 120
29 C3 4.5SA (Re) g=1.40 102.26 130 102.89 119
30 C3 5.58A (Re) g=1.40 94.08 119 109.30 127
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Abstract

This research was aimed to study the basic properties of
concrete containing chemical compound.  The chemical
compound was used to add and partial replacement of 5.5, 6.5
and 7.5% by weight in Portland cement type 1. The study
found that the slump and slump loss of concrete containing
chemical compound was lower than those of Portland cement
type 1 concrete whereas setting time of concrete containing
chemical compound was higher. However, whether the more
or less using chemical compound guantity, the result of slump,

slump loss and setting time of concrete would be the same.
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Furthermore, compressive and tensile strength of concrete
containing chemical compound was higher than those of
Portland cement type 1 concrete. The different of quantity in

using additional or replacement, the result occurred the same.

Keywords: chemical compound, slump loss, setting time,

compressive strength, tensile strength
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