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ABSTRACT

The aimed of this research is to study influence of limestone powder modified on
compressive strength and autogenous shrinkage of cement pastes. The studied parameter
replacement of cement by limestone powder modified (LM) at 0, 10, 20 and 30% by weight
of binder and the water to binder ratio is controlled at 0.30,0.35 and 0.40. Strength
development of cement pastes was relatively investigated at ages of 3,7, 28 and 56 days ,
and autogenous shrinkage at ages of 1-56 days. By comparing with cement pastes
replacement of cement by calcium carbonate (1.S) and the control cement pastes (C100). The
tested results showed that the strengfh development of cement pastes LM at 10%
(C90LM10) was higher than the cement pastes C100 and decreased when the percentage in
addition of LM in cement increased to 20 and 30% respectively, all water to binder ratio. For
tested the results also showed that the autogenous shrinkage decreased when the percentage
of replacement of cement pastes LM and cement pastes LS in cement increased at 10 , 20 and

30% respectively, all water to binder ratio.

KEYWORDS : Limestone powder , Cement paste , Autogenous shrinkage , Calcium carbonate
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Chemical Composition mﬁuﬂu
(%) LSP1 LSP2 LSP3
Silicon Dioxide (SiO,) | 0.20 24.01 12.56
Aluminum Oxide (AL,0,) 0.05 2.04 3.23
Ferric Oxide (Fe,0,) 0.04 0.61 0.82
Calcium Oxide (CaO) 55.52 39.55 44.79
Magnesium Oxide (MgO) 0.49 0.92 0.73
Potassium Oxide (K,0) NA NA 0.58
Sodium Oxide (Na,0) 0.05 0.08 0.05
Sulfur Trioxide (SO,) NA NA NA
Loss on Ignition 43.59 32.07 36.48
Specific Gravity 2.72 3.00 2.66
Blaine Fineness , (cmz/g) 4520 2620 2670
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P. Livesey (1991)
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J.D. Mathews (1994)
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K. Kamazawa, K. Yamada and S. Sogo (1995)
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S. Kelham, J. S. Damtoft and B.L.O Talling (1995)
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C70LM30 035 976 418 0 |488| 12 3

C90LS10 0.35 1,255 0 139|488 | 12 3

C80LS20 035 1,115 0 279|488 | 12 3

C70LS30 0.35 976 0 418 | 488 | 12 3
C100 0.40 1,394 0" 0 |558| 12 3

C90LM10 0.40 1,255 139 0 |ss8| 12 3

C80LM20 0.40 1,115 279 0 |s5s8| 12 3

C70LM30 0.40 976 418 0 |ss8| 12 3

C90LS10 0.40 1,255 0 139 |558| 12 3

C80LS20 0.40 1,115 0 279 | 558 | 12 3

C70LS30 0.40 976 0 418 | 558 | 12 3
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Uszauiissodnuden (C100) Aowgmstivan q wtemsAaeilSsufsua wom

anundu 18 lumsi hlszgnalFauae 1)
4.1 ANHATIMNIMEMNYRITaQ

M3t 4.1 guavidnanenweesududlesauauddszanii 1(€) mefugfuilsilg

wa = <o
AUTUUA (LM) LagAdinalyann1suaiug (LS)

Chemical Portland Cement Limestone Powder | Calcium carbonate
Composition (%) TypeI(C) Modified ( LM ) (LS)
Specific Gravity 3.15 2.66 2.70
Particle Size , (um) 16.50 6.50 12.00
Blaine Surface, (cm’/g) 3,400 12,230 5,750

HamsAneIguayTanmennvesmtululfudsmaeuii M) runadoy
4 I o § 4 a @ wa
miusiua (LS) wazyudnuud dauaasluaisiei 4.1 wurwesduyudSulpaauauda @M
A v o) a 9 v A o oo Y8 A -:’{l a A L=V 2K o =t g
tdnsuzlumnzBvandioudlau Weodudaezidnfiilofloudu Tdndeafefuudiuud
4 { 1 1 1 1 a v
Yosauaudlszinni 1 femoeuuaidseunhilanios uasnunaiFouasuoma (LS) §
Y [ v 1 1w 184 a4 ~ 1 ° o ' = 4 o
anvazilumadioutladuruiy  ualifvn Teelinnwarsdumzdininjudivud Taslian
1 o 1 S o o w A a o
AN UWIZYTEUIY 0.84 LAz 0.8601vDIYUFNUA awd1ay TaenneAuyullsuilgs
Auauda (LM) Jsnnuarsumetosnimanaidounsueima (LS) Uszuna 0.98 i
NHANINANDY Laser Particle Size WUMMIAUYUUTUUgsnmauda M) Svure
t W § t { 1w 1 ]
UMY 6.50 Um FudnnNyYuBudntivuneymamify 16.50 [im og 2.54 11 LEA

= 1 [ o o ° 1
THmudeanuausalunmsunsndi il luge save B uswers mldTanunudy
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a d? Y t = o = v A v
My ld  dunanaduuafuoma  (LS) NYUIABYMAMINY  12.00 Hm  FUaNA

¥ H
YuBud 1.38 wh nwansneaeuniufifd$umz (Specific Surface Area) UBIHITLYY

o

Pulgemuanlid M) sazwunadoumsvema (LS) wudwsiufulfulyanaauia

q a a

¥ ¥y oy
Aa = ~A

A o 1w 2 & t ~ s sa o v
(LM) UWUNHIUNIZININDY 12,230 cm'/g °]N1.I’Iﬂﬂ’J'ITIJJLIGHLSJUGWIMSUH'IQWUTIW’J%MW’I%LWWU

4
AA Aa o

3,400 cm’/g B¢ 3.60 1M1 dIunnaFoNA1TUBILA (LS) HANUNAS Wz 5,750 em¥g
4 1 T [ R o - @ wa 7 la

FannndnuFiuud 170 o1 uaesalsin mefuluilSuljeguanid M) TRuRRa
$uwz FannnirwnaFouaisueiua (LS) of 2.12 M1 FageniunuainnnTgIu ASTM C

150 finuadie doaliif1n31 2,800 cm’/e wanaluansied 4.1
d a LY
4.2 aanszneumaniivesiag

H s i a [
MmN 42 esszneumuniiveaudwuddesauaudiszinni 1(0) maftuyfurfuge

ey 1@ (LM) LarNnaTENn I UBILA (LS) A28iAT 04 X-Ray Fluorescence Analysis (XRF)

Chemical Composition Portland Cement Limestone Powder | Calcium carbonate
(%) TypeI(C) Modified ( LM ) (LS)
Silicon Dioxide (SiO,) 20.80 325 0.98
Aluminum Oxide (ALQ,) 5.50 1.50 0.31
Ferric Oxide (Fe,0,) 3.16 1.28 0.15
Calcium Oxide (CaO) 64.97 65.40 57.30
Magnesium Oxide (MgO) 1.06 1.32 0.39
Potassium Oxide (K,0) 0.55 0.26 0.02
Sodium Oxide (Na,0) 0.08 NA 0.01
Sulfur Trioxide (SO,) 2.96 NA 0.05
Titanium Oxide (Tio,) NA 0.19 NA
Copper Oxide (Cuo) NA 0.24 NA
Strontium Oxide (Sro) NA 0.14 NA
Palladium (Pd) NA 0.13 NA
Hafnium Oxide (Hfo,) NA 0.15 NA
Loss on Ignition 1.40 26.15 40.60
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1 o =Y o wva = o s A

p619l5na 1 matuulSudssnaantd uaznauna@onnifuesiua H1Su1m LOI (Loss on
Ignition ) gafa¥oans 26.15 11AZ40.60 AUSINY FIFININUIATTIU ASTM C 150 11A1 LOI

]
st

#oaluifudovas 3 Tavornilunaiilosningangif e lumsnageuaeudiags Taglinumn
(Furnace) gaungiivszana 900-1000 °C sildmeiugutfuyjeqaaniia nazsnaideon
M3viun Bvagluzilues CaOH2) tarediilu 1,0 taziemsszmenarudiulooon’y) 4
ioifisufun1nTgIu ASTM C618 nuaa N Taslgauaudavesiagilildinasgiunats

v ° aa 14 a 3 '
Uszms wu wasawSesazirgauosdane lnoonlas ogiliflousenladias lesousonlua
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4.3 mafinpanvazlassadinganindigndesganssandinnseuwudes

P31 (Scanning Electron Microscope, SEM) ‘UENEJJET@

a o o % s 4
msimsizidnyas Inssadeszduganinvenjudmuddesauaudlssinni 10)
a o wa 4
peruulsudyenuauda (LM) uazsauaaiFounisueiua (LS) A2undvaganssal

1ANATOULVUADINTIA (Scanning Electron Microscope) frauaasluzlii 4.1, 4.2 ag 4.3
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LM 20 pm x 2500
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MTEC 20.0kV™10.5mm X2:50k SE

LS 20 pm x 2500
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a d ¢ Ry A
4.4 ﬂ]i?!ﬂﬂZ‘P‘i‘l’i]i’)ﬁﬂﬂi%ﬂﬂﬁﬂ?ﬁllﬂuwﬁﬂﬂ'JE]!ﬂiEN XRD ( X - ray

Diffractrometer ) ‘lli’)\‘ljj’s’fq

' =CaCo, Lime Stone
Powder Modified

N/ B N B\ \E

20 25 30 35 40 45 50
2-Theta (Degree)

U7 4.4 uaaawamsTns1simsinimvessdionansd femafin X-ray Diffraction (XRD)

VoMUY Tl gegaianiia (LM)

v

V-=cco, Calcium

Carbonate

20 25 30 35 40 45 50

2-Theta (Degree)

{ a @ [ < - . .
U1 4.5 uaamamsiaszinsinimvesssidienmisd daemaiin X-ray Diffraction (XRD)

= o
YOIRADUTIUATIUDIUA (LS)
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Taon ldaaruzvesamsdsenouderaiurassanuzfien ufoaniuzaan
é 4 Q aas OI 4 e
(Crystalline) #eflanudvsuazanuawisalumshlfnsenldduilowinlnsadninses
o 1 ) ~ =3 & oA @ o s 9
Tethuilusziisuuasdnanuznilene a0z dag1U (Amorphous) iHuaaiusTuna Ty
A o ana v A o qs‘d I VoA 1
Mgamsanlgnsenld amshegludaiuzodaugiu (Amorphous) HSuiumnvsueni
=~ ° aaa o A t g P 1Y &
amsianummsalumsinlgasnldiieswnarw luiluszibsuveaTnsaads ALH
ansoasede ldnnmslnsizrnsnmvessadienasd Aremailn X-ray Diffraction
(XRD) _
= = 4 @ o o o
JUN 44 uBr 45 WEAIHATINMIUATIZIMITHNIMVBITITDANTE VOINTUIY
Yurgenaautd M) uassunadouniiuoua (LS) Alemniia X-ray Diffraction (XRD)
1 a [ wva =) o = I ==
Wun weruulSudysqaanida (M) sazmunaFeuasueiua (LS) Nanuzilunan
(Crystalline) <Calcite (CaCO,)> HAZNU71 9A80A (Peak Intensity ) YBINANTZHU TN WA UU
Yfulgsnaiautd (LM) ueznwnaFsunisueua (LS) Hanuuanaisdiuliumin Tages
5ng uaadeuasveiun (Caco,) TnaiiloNansanfiyuazion 2 — Theta 1M1 29.487 1z

29.482 AUA1AY

Y] d J
4.5 538NN INBA3 (Setting Time) VB IHNUAMNA
TassardrunauvoaTaguei 1 lumsiSuudmad uaadluanseh 43
Maaf 43 naada duRaussFudmadnaunsiuulSul smauiauay

a s a = s s s -
W\illﬂﬁl‘lﬁmﬂ'ﬁﬂmuﬂuﬂuVI‘]JJu“]ﬂlluﬂﬂﬂiﬂllﬁuﬂﬂi&'mﬂﬂ 1

ouazmsunyii
AIUNETN Portland Cement Limestone Powder Caleium carbonate
Type I (C) Modified ( LM) (LS)

C100 100 0 0
C90LM10 90 10 0
C80LM20 80 20 0
C70LM30 70 30 0
C90LS10 90 0 10
C80LS20 80 0 20
C70LS30 70 0 30
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croLsso =] MM} B Initial Setting Time
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o 1 = J ¢ o
4.6 SANTIUHANVIITHUAIWER NFlumMInadoy
¥

TumseonuuudIuATuL  aximsnausznIesaiuulsuljsquandaniy
= S % P A4 v , P . 3y ad
Fuudlofanauslszianit 1 Tasidendasdiunauiiniaieglinamnaceuanga lag
a ¥ L v ° s st 4 P
finsannadeyavesmsnaaeuiiedu  Tashumaunudedauauagmud  dsziani 1

Vv v

311U 4 Sasrauway Aedesa 0, 10, 20 Uaz 30 LarAUAUSATIAINIIRR TAGHIN 0.30,

0.35 1182 0.40 Taglis1eazDandIUNTuAIAITIe A 4.4

A o ' o L s J aq Y
MINN 4.4 DAT 1T IURTULAZIIUIUUDIAIDY LU UAINT Vlclﬁlfcluﬂ'ﬁ“’]ﬂﬁa‘ﬂ

oo . davdIu daauwan (PlanFunegnnaniuag) FEMsnage /A HINMIBEN
yanwal | "
wnelagre | aluGuud | wedwu | caco, | th | fidsda MInAm

C100 0.30 1,394 0 0 418 12 3
C90LM10 0.30 1,255 139 0 418 12 3
C80LM20 0.30 1,115 279 0 418 12 3
C70LM30 0.30 976 418 0 418 12 3
C90LS10 0.30 1,255 0 139 | 418 12 3
C80LS20 0.30 1,115 0 279 | 418 12 3
C70LS30 030 976 0 418 | 418 12 3

C100 0.35 1,394 0 0 488 12 3
C90LM10 0.35 1,255 139 0 488 12 3
C80LM20 0.35 1,115 279 0 488 12 3
C70LM30 0.35 976 418 0 488 12 3
C90LS10 0.35 1,255 0 139 | 488 12 3
C80LS20 0.35 1,115 0 279 | 488 12 3
C70LS30 0.35 976 0 418 488 12 3

C100 0.40 1,394 0 0 558 12 3
C90LM10 0.40 1,255 139 0 558 12 3
C80LM20 0.40 1,115 279 0 558 12 3
C70LM30 0.40 976 418 0 558 12 3
C90LS10 0.40 1,255 0 139 | 558 12 3
C80LS20 0.40 1,115 0 279 | 558 12 3
C70LS30 0.40 976 0 418 | 558 12 3
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

CEMENT PASTE COMPRESSIVE STRENGTH TEST
INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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n

a a a o o ' 1 o w @ o | a (3 '4
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Code : C100 w/b: 0.30 Date of Mix : 11/8/2009
Cross | Height of | Weight of Date of Date of | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark
No. Area | Specimen | Specimen Casting Testing Load |Strengthf Volume
(cmz) (cm) (kg) (d/m/y) (d/m/y) | (days) (kg) (ksc) | kg/cum.
1 C100 24.90 5.10 0.24984 11-Aug-09 14-Aug-09 3 12,800 514.06 1,967.40
2 C100 25.00 5.00 0.25390 11-Aug-09 14-Aug-09 3 12,000 480.00 2,031.20
3 C100 25.00 5.10 0.25566 11-Aug-09 14-Aug-09 3 11,700 468.00 2,005.18
average 12,167 487.35 2,001.26
1 C100 24.75 5.00 0.25698 11-Aug-09 18-Aug-09 7 14,500 585.86 2,076.61
2 C100 25.00 4.98 0.25648 11-Aug-09 18-Aug-09 7 14,600 584.00 2,060.08
3 C100 25.35 5.00 0.26219 11-Aug-09 18-Aug-09 7 15,000 591.69 2,068.48
average 14,700 587.18 2,068.39
1 Cl100 25.50 4.98 0.28125 11-Aug-09 8-Sep-09 28 16,500 647.06 2,214.74
2 C100 25.00 5.00 0.28474 11-Aug-09 8-Sep-09 28 16,800 672.00 | " 2,277.92
3 C100 25.50 ' 5.00 0.27978 11-Aug-09 8-Sep-09 28 16,600 650.98 2,194.35
average 16,633 656.68 2,229.00
1 C100 24.75 5.00 0.28810 11-Aug-09 6-Oct-09 56 17,600 711.11 2,328.08
2 C100 24.90 5.00 0.28137 11-Aug-09 6-Oct-09 56 18,000 722.89 2,260.00
3 C100 25.25 5.02 0.27931 11-Aug-09 6-Oct-09 56 17,500 693.07 2,203.54
average 17,700 709.02 2,263.87
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT 'S

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

CEMENT PASTE COMPRESSIVE STRENGTH TEST
INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

a a A o wada 1t e W w o oA o e 2
a‘ﬂﬁwﬁﬂlﬂﬂw\iﬁuﬂuuﬂiuﬂi‘\?ﬂmﬁﬂu ‘V]uWﬁﬂizwuﬂﬂﬂ’]ﬂ’]aqgg’]uﬁzﬂqiﬂﬂﬂ')llﬂ'ﬂaﬂTﬂmuﬂﬁ“l]ﬂQ‘]fluuﬁlWﬁﬂ

Code : C90LM10 w/b: 0.30 Date of Mix : 11/8/2009
Cross | Height of | Weight of Date of Dateof | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark
No. Area | Specimen | Specimen Casting Testing Load {Strength| Volume
(cmz) (cm) (kg) (d/m/y) (d/m/y) | (days) (kg) (ksc) | kg/cum.
1 JcooMio] 25.15 5.00 0.25092 11-Aug-09 14-Aug-09 3 12,600 501.07 1,995.71
2 |csoLMio]  24.75 5.02 0.25267 11-Aug-09 14-Aug-09 3 12,800 517.16 2,033.59
3 |cooLMmio| 25.55 5.02 0.25168 11-Aug-09 14-Aug-09 3 13,000 508.81 1,962.25
average 12,800 509.01 1,997.18
1 |cooLmio| 25.76 4.97 0.25852 11-Aug-09 18-Aug-09 7 15,100 586.29 2,019.65
2 |cooLMmio| 2540 4.98 0.25412 11-Aug-09 18-Aug-09 7 16,200 637.80 2,008.98
3 |ceoLmMio| 24.90 5.00 0.25600 11-Aug-09 18-Aug-09 7 15,000 602.41 2,056.22
average 15,433 608.83 2,028.29
1 {cooLMmio| 25.25 4.95 0.27339 11-Aug-09 8-Sep-09 28 17,300 685.21 2,187.55
2 |cooLMio]  24.80 4.97 0.27259 1 I-Aug:09 8-Sep-09 28 17,600 709.67 2,211.54
3 JceoLMmio|  25.55 5.00 0.27508 11-Aug-09 8-Sep-09 28 17,400 681.02 2,153.27
average 17,433 691.97 2,184.12
1 |cooLml0| 25.50 5.05 0.27621 11-Aug-09 6-Oct-09 56 18,500 725.49 2,144.90
2 fcooLMmio|  25.50 5.00 0.27849 11-Aug-09 6-Oct-09 56 18,300 717.60 2,184.10
3 |cooLMmio| 25.10 4.98 0.27022 11-Aug-09 6-Oct-09 56 18,800 749.00 2,161.79
average 18,533 730.70 2,163.60
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT 'S

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.
CEMENT PASTE COMPRESSIVE STRENGTH TEST
INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : C80LM20 w/b: 0.30 Date of Mix : 11/8/2009
Cross | Height of | Weight of Date of Dateof | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark

No. Area | Specimen | Specimen Casting Testing Load |Strength| Volume
em) | (m) | (g (msy) | (@) | (Gays) | ke) | (kso) | kefoum.

1 |csoLM20 25.76 4.98 0.24899 11-Aug-09 14-Aug-09 3 12,000 465.93 1,941.29
2 |csoLM20 25.10 4.97 0.24914 11-Aug-09 14-Aug-09 3 12,400 494.02 1,997.16
3 |csoLM20 24.75 5.05 0.24730 11-Aug-09 14-Aug-09 3 12,200 492.92 1,978.55
average 12,200 484.29 1,972.33

1 |csoLM20 25.86 4.98 0.26052 11-Aug-09 18-Aug-09 7 14,200 549.20 2,023.25
2 |csoLM20 24.90 5.00 0.25426 11-Aug-09 18-Aug-09 7 14,000 562.25 2,042.25
3 |csoLm20 25.00 4.97 0.24956 11-Aug-09 18-Aug-09 7 15,100 604.00 2,008.53
average 14,433 571.81 2,024.68

1 |csoLmz20 25.15 5.10 0.27241 11-Aug-09 8-Sep-09 28 15,600 620.30 2,123.89
2 |C80LM20 24.75 5.02 0.27687 11-Aug-09 8-Sep-09 28 15,800 638.37 2,228.37
3 |csoLM20 25.25 4.97 0.27587 11-Aug-09 8-Sep-09 28 16,000 633.66 2,198.30
average 15,800 630.78 2,183.52

1 |csoLm20 25.50 5.05 0.27811 11-Aug-09 6-Oct-09 56 17,500 686.34 2,159.86
2 |C80LM20 24.85 4.98 0.27201 11-Aug-09 6-Oct-09 56 16,800 676.06 2,198.01
3 |csoLM20 25.25 5.00 0.27447 11-Aug-09 6-Oct-09 56 17,000 673.27 2,174.02
average 17,100 678.55 2,177.30
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT 'S

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

CEMENT PASTE COMPRESSIVE STRENGTH TEST
INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : C70LM30 w/b: 0.30 Date of Mix : 11/8/2009
Cross | Height of | Weight of Date of Dateof | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark
No. Area | Specimen | Specimen Casting Testing Load |Strength| Volume
(cmz) (cm) (kg) (d/m/y) (d/m/y) | (days) (kg) (ksc) | kg/cum.

1 {c7roLm3e| 24.95 5.00 0.25333 11-Aug-09 14-Aug-09 3 12,000 480.97 2,030.75
2 |croLm3o| 25.05 4.97 0.25229 11-Aug-09 14-Aug-09 3 11,400 455.09 2,026.45
3 |croLm3o| 25.10 5.00 0.25205 11-Aug-09 14-Aug-09 3 11,800 470.12 2,008.37

average 11,733 468.73 2,021.86
1 |croLm3of 25.00 4.95 0.25440 11-Aug-09 18-Aug-09 7 12,500 500.00 2,055.76
2 |croLM30f  24.65 5.00 0.24868 11-Aug-09 18-Aug-09 7 12,500 507.07 2,017.59
3 |c7oLM30| 24.90 5.03 0.25122 11-Aug-09 18-Aug-09 7 13,200 530.12 2,005.80

average 12,733 512.40 2,026.38
1 |c7room30] 25.10 4.97 0.26443 11-Aug-09 8-Sep-09 28 14,400 573.71 2,119.73
2 |croLm3o|  24.90 5.00 0.27225 11-Aug-09 8-Sep-09 28 14,200 570.29 2,186.77
3 |[croLm3o|  25.00 5.02 0.26874 11-Aug-09 8-Sep-09 28 14,600 584.00 2,141.35

average 14,400 576.00 2,149.29
1 [croLm3o| 24.75 5.00 0.27834 11-Aug-09 6-Oct-09 56 14,000 565.66 2,249.21
2 |c7oLm3o|  24.85 4.96 0.27898 11-Aug-09 6-Oct-09 56 15,800 635.81 2,263.42
3 |croLmso|  25.05 5.00 0.27866 11-Aug-09 6-Oct-09 56 15,500 618.78 2,224.88

average 15,100 606.75 2,245.84
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT 'S

CEMENT PASTE COMPRESSIVE STRENGTH TEST

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : CI90LS10 wib: 0.30 Date of Mix : 11/8/2009
Cross | Height of | Weight of | Date of Date of | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark
No. Area | Specimen | Specimen | Casting Testing Load Strength{ Volume
@) | m | ke | @my) | @oy) | Gay | ke | Gso) | kgfeum.
1 C90LS10 25.40 5.10 0.26250 11-Aug-09 | 14-Aug-09 3 12,300 484.29 2,026.56
2 | C90LS10 25.60 5.12 0.26280 11-Aug-09 | 14-Aug-09 3 12,400 484.38 2,005.00
3 | C90LS10 24.90 4.98 0.26180 11-Aug-09 | 14-Aug-09 3 12,100 485.94 2,111.26
average 12,267 484.87 2,047.61
1 C90LS10 25.50 5.10 0.25775 11-Aug-09 | 18-Aug-09 7 14,200 556.86 1,981.93
2 | C90LS10 25.25 5.05 0.25800 11-Aug-09 | 18-Aug-09 7 15,200 601.98 2,023.33
3 | C90LS10 25.10 5.00 0.25661 11-Aug-09 - 18-Aug-09 7 14,700 585.66 2,044.70
average 14,700 581.50 2,016.65
1 C90LS10 24.90 4.98 0.26170 11-Aug-09 8-Sep-09 28 17,100 686.75 2,110.45
2 | C90LS10 25.50 5.10 0.25970 11-Aug-09 8-Sep-09 28 16,800 658.82 1,996.92
3 C90LS10 25.00 5.00 0.25790 11-Aug-09 8-Sep-09 28 16,400 656.00 2,063.20
average 16,767 667.19 2,056.86
1 C90LS10 24.85 5.02 0.26170 11-Aug-09 6-Oct-09 56 18,100 728.40 2,097.93
2 C90LS10 24.90 4.98 0.25775 11-Aug-09 6-Oct-09 56 17,700 710.84 2,078.60
3 C90LS10 2525 5.00 0.26180 11-Aug-09 6-Oct-09 56 18,000 712.87 2,073.66
average 17,933 717.37 2,083.40
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

CEMENT PASTE COMPRESSIVE STRENGTH TEST
INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : C80LS20 " wh: 0.30 Date of Mix : 11/8/2009
Cross | Height of | Weightof { Date of Dateof | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark
No. Area | Specimen | Specimen | Casting Testing Load Strength| Volume
(cmz) (cm) (kg) (d/m/y) (d/m/y) | (days) (kg) (ksc) | kg/cum.
1 | C80LS20 25.91 5.05 0.25880 11-Aug-09 | 14-Aug-09 3 12,100 467.04 1,978.06
2 | C80LS20 25.00 5.00 0.25960 11-Aug-09 | 14-Aug-09 3 12,000 480.01 2,076.83
3 | C80LS20 25.40 4.98 0.26160 11-Aug-09 | 14-Aug-09 3 11,800 464.63 2,068.38
average 11,967 470.56 2,041.09
1 | C80LS20 26.11 5.05 0.26199 11-Aug-09 | 18-Aug-09 7 14,200 543.81 1,986.80
2 | C80LS20 25.40 4.98 0.26436 11-Aug-09 | 18-Aug-09 7 14,300 562.99 2,089.93
3 | C80LS20 25.00 5.00 0.26235 11-Aug-09 | 18-Aug-09 7 14,000 560.00 2,098.80
average 14,167 555.60 2,058.51
1 | C80LS20 25.30 5.05 0.26310 11-Aug-09 8-Sep-09 28 16,500 652.22 2,059.38
2 | C80LS20 24.75 4.98 0.26360 11-Aug-09 8-Sep-09 28 15,500 626.25 2,138.60
3 | €C80LS20 25.81 5.00 0.26520 11-Aug-09 8-Sep-09 28 15,000 581.27 2,055.38
average 15,667 619.91 2,084.45
1 C80LS20 26.11 4.98 0.26360 11-Aug-09 6-Oct-09 56 17,000 651.04 2,027.10
2 | CBOLS20 25.40 4.97 0.26436 11-Aug-09 6-Oct-09 56 17,200 677.17 2,094.14
3 | C80LS20 25.00 5.05 0.25880 11-Aug-09 6-Oct-09 56 16,800 672.00 2,049.90
average _ 17,000 666.74 2,057.05
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

CEMENT PASTE COMPRESSIVE STRENGTH TEST
INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : C70LS30 w/b : 0.30 Date of Mix: 11/8/2009
Cross | Height of | Weightof | Date of Date of | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark

No. Area | Specimen | Specimen | Casting Testing Load Strength| Volume
em) | m) | &g | @wy | @my) | @ay) | G | ko) | kefoum.

1 C70LS30 25.40 5.08 0.25790 1 lA-Aug-09 14-Aug-09 3 11,800 464.60 1,998.89
2 | C70LS30 25.10 4.98 0.26240 11-Aug-09 | 14-Aug-09 | . 3 11,200 446.22 2,099.23
3 | C70LS30 24.85 5.11 0.26010 11-Aug-09 | 14-Aug-09 3 11,400 458.75 2,048.30
average 11,467 456.52 2,048.81

1 | C70LS30 25.60 5.10 0.26607 11-Aug-09 | 18-Aug-09 7 12,000 468.75 2,037.91
2 | C70LS30 25.00 5.08 0.26876 11-Aug-09 | 18-Aug-09 7 13,200 528.00 2,116.22
3 | C70LS30 25.10 5.00 0.26911 11-Aug-09 | 18-Aug-09 7 13,000 517.93 2,144.30
average 12,733 504.89 2,099.48

1 | C70LS30 24.90 5.08 0.26690 11-Aug-09 8-Sep-09 28 14,500 582.33 2,110.01
2 | C70LS30 24.85 4.98 0.26690 11-Aug-09 8-Sep-09 28 14,000 563.38 2,156.72
3 | C70LS30 2525 5.11 0.26740 11-Aug-09 8-Sep-09 28 13,500 534.65 2,072.43
average 14,000 560.12 2,113.05

1 C70LS30 25.34 5.10 0.25790 11-Aug-09 6-Oct-09 56 15,200 599.75 1,995.29
2 | C70LS30 25.00 5.08 0.26010 11-Aug-09 6-Oct-09 56 15,600 624.00 2,048.03
3 | C70LS30 25.25 5.00 0.26690 11-Aug-09 6-Oct-09 56 15,800 625.74 2,114.06
average 15,533 616.50 2,052.46




90

TN V-1

sl

! 0 v W - s =) s o o - 1 =
wamimﬂﬁa‘ummmaﬂﬂlawmumwaﬂw3J1“IucmuuﬂLﬂmﬂﬂﬂs:mutwmamamm (C100)

] 3 T
Me1gMsy 3,7, 28 uaz 56 Ju Tashinmsaiugu dasrdruthmeYagred 0.35

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

CEMENT PASTE COMPRESSIVE STRENGTH TEST
INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : C100 w/b : 0.35 Date of Mix : 1/10/2009
Cross | Height of | Weight of Date of Dateof | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark
No. Area | Specimen | Specimen Casting Testing Load [Strength| Volume
(sz) (cm) (kg) (d/m/y) (dmty) | (days) (kg) (ksc) | kg/cum.
1 C100 25.30 5.02 0.25011 1-Aug-09 4-Aug-09 3 9,800 387.35 1,969.28
2 C100 25.50 5.01 0.25746 1-Aug-09 4-Aug-09 3 11,000 431.36 2,015.19
3 C100 25.05 5.00 0.25361 1-Aug-09 4-Aug-09 3 10,000 399.20 2,024.83
average 10,267 405.97 2,003.10
1 C100 24.75 5.00 0.25698 1-Aug-09 8-Aug-09 7 11,500 464.65 2,076.61
2 C100 25.00 4.98 0.25648 1-Aug-09 8-Aug-09 7 11,400 456.00 2,060.08
3 C100 25.35 5.00 0.26219 1-Aug-09 8-Aug-09 7 10,000 394.46 2,068.48
average 10,967 438.37 2,068.39
1 C100 25.00 4.95 0.26153 1-Aug-09 29-Aug-09 28 14,500 580.00 2,113.37
2 C100 25.05 5.00 0.25802 1-Aug-09 29-Aug-09 28 13,500 538.92 2,060.04
3 C100 25.10 5.05 0.25931 1-Aug-09 29-Aug-09 28 12,000 478.09 2,045.76
average 13,333 532.34 2,073.06
1 C100 25.05 5.00 0.25733 1-Aug-09 26-Sep-09 56 15,500 618.84 2,054.78
2 C100 25.45 5.01 0.26228 1-Aug-09 26-Sep-09 56 14,500 569.74 2,057.03
3 C100 25.30 5.00 0.25957 1-Aug-09 26-Sep-09 56 16,100 636.35 2,051.90
average 15,367 608.31 2,054.57
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

CEMENT PASTE COMPRESSIVE STRENGTH TEST
INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : C90LM10 w/b : 0.35 Date of Mix : 1/10/2009
Cross | Height of | Weight of Date of Dateof | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark
No. Area | Specimen | Specimen Casting Testing Load {Strength| Volume
(cmz) (cm) (kg) (d/m/y) (d/m/y) | (days) (kg) (ksc) | kg/cum.
1 JcooLMio| 25.05 5.01 0.25494 1-Aug-09 4-Aug-09 3 10,500 419.16 2,031.39
2 |coomio| 2525 4.96 0.25232 1-Aug-09 4-Aug-09 3 12,000 47524 2,014.64
3 | cooLMIo 25.15 4.97 0.25133 1-Aug-09 4-Aug-09 3 11,500 457.26 2,010.71
average 11,333 450.55 2,018.91
1 |ceoLMmio| 25.76 4.97 0.25852 1-Aug-09 8-Aug-09 7 12,700 493.11 2,019.65
2 |csoLMio]  25.40 4.98 0.25412 1-Aug-09 8-Aug-09 7 11,500 452.76 2,008.98
3 JcooLMmio]  24.90 5.00 0.25600 1-Aug-09 8-Aug-09 7 12,200 489.96 2,056.22
average 12,133 478.61 2,028.29
1 JceoLMiof  25.05 5.10 0.26004 1-Aug-09 29-Aug-09 28 15,000 598.80 2,035.46
2 fcooMmiol  24.90 5.08 0.25922 1-Aug-09 29-Aug-09 28 14,500 582.35 2,049.37
3 |cooLMmio|  25.00 5.00 0.25742 1-Aug-09 29-Aug-09 28 14,200 568.02 2,059.43
average 14,567 583.06 2,048.09
1 ]cooLMm10 25.35 5.05 0.25777 1-Aug-09 26-Sep-09 56 15,100 595.73 2,013.79
2 |cooLMmiof 2530 5.00 0.25940 1-Aug-09 26-Sep-09 56 16,500 652.22 2,050.72
3 | Cco0LMI0 25.00 4.98 0.25914 1-Aug-09 26-Sep-09 56 16,000 640.00 2,081.45
average 15,867 629.32 2,048.65
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT 'S

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

CEMENT PASTE COMPRESSIVE STRENGTH TEST
INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : C80LM20 w/b : 0.35 Date of Mix : 1/10/2009
Cross | Height of | Weight of Date of Dateof | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark

No. Area | Specimen | Specimen Casting Testing Load |Strength| Volume
(cmz) (cm) (kg) (d/m/y) (d/m/y) | (days) (kg) (ksc) | kg/cum.

1 |csoLM20| 25.25 5.00 0.24737 1-Aug-09 4-Aug-09 3 10,800 427.73 1,959.41
2 |csoLM20| 25.10 5.09 0.24463 1-Aug-09 4-Aug-09 3 9,500 378.49 1,914.78
3 |csoLm20| 25.25 5.09 0.24317 1-Aug-09 4-Aug-09 3 11,000 435.64 1,892.04
average 10,433 413.95 1,922.08

1 |csoLm20| 25.86 4.98 0.26052 1-Aug-09 8-Aug-09 7 10,800 417.70 2,023.25
2 lcCsoLM20| 24.90 5.00 0.25426 1-Aug-09 8-Aug-09 7 11,500 461.85 2,042.25
3 |csoLM20f  25.00 4.97 0.24956 1-Aug-09 8-Aug-09 7 11,600 464.00 2,008.53
average 11,300 ;147.85 2,024.68

1 |csoLM20| 26.01 5.06 0.25536 1-Aug-09 29-Aug-09 28 12,000 461.37 1,940.30
2 |csoLM20| 25.15 5.02 0.25948 1-Aug-09 29-Aug-09 28 14,500 576.54 2,055.24
3 |csoLmz20|  25.00 5.00 0.25730 1-Aug-09 29-Aug-09 28 13,000 520.00 2,058.40
average 13,167 519.30 2,017.98

1 |csoLMm20 25.30 5.12 0.25367 1-Aug-09 26-Sep-09 56 14,500 573.16 1,958.42
2 |csoLM20] 25.15 5.00 0.26261 1-Aug-09 26-Sep-09 56 13,500 536.78 2,088.35
3 |csoLm20| 24.85 5.00 0.26040 1-Aug-09 26-Sep-09 56 15,000 603.62 2,095.77
average 14,333 571.19 2,047.52
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

CEMENT PASTE COMPRESSIVE STRENGTH TEST
INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : C70LM30 w/b: 0.35 Date of Mix : 1/10/2009
Cross | Height of | Weight of Date of Dateof | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark
No. Area | Specimen | Specimen Casting Testing Load |Strength| Volume
(cmz) (cm) (kg) (d/m/y) (d/m/y) | (days) (kg) (ksc) | kg/cu.m.
1 [c7owm30 25.20 5.08 0.25011 1-Aug-09 4-Aug-09 3 8,500 337.30 1,953.74
2 |c7oLM30 25.40 5.03 0.25746 1-Aug-09 4-Aug-09 3 9,600 377.93 2,015.03
3 JcroLm3ol  24.90 5.00 0.25361 1-Aug-09 4-Aug-09 3 8,600 345.38 2,037.03
average 8,900 353.54 2,001.93
1 |croLm3o|  25.00 4.95 0.25440 1-Aug-09 8-Aug-09 7 10,200 408.00 2,055.76
2 JcroLM3o|  24.65 5.00 0.24868 1-Aug-09 8-Aug-09 7 9,800 397.55 2,017.59
3 |croMm3ol  24.90 5.03 0.25122 1-Aug-09 8-Aug-09 7 10,000 401.61 2,005.80
average 10,000 402.38 2,026.38
1 |c7oLM3o 24.75 5.00 0.25557 1-Aug-09 29-Aug-09 28 12,200 492.93 2,065.21
2 |croLM3o|  24.80 4.96 0.25508 1-Aug-09 29-Aug-09 28 11,500 463.71 2,073.69
3 |c7oMm3of  25.15 5.00 0.25026 1-Aug-09 29-Aug-09 28 11,600 461.23 1,990.14
average 11,767 472.62 2,043.01
1 |c70LM30 25.15 5.00 0.25544 1-Aug-09 26-Sep-09 56 13,500 536.86 2,031.66
2 |croLmsol  25.15 5.04 0.25980 1-Aug-09 26-Sep-09 56 13,600 540.76 2,049.61
3 |croLm3o|  25.15 4.98 0.25598 1-Aug-09 26-Sep-09 56 14,100 560.64 2,043.80
average 13,733 546.09 2,041.69
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FACULTY OF ENGINEERING, KING MONGKUT 'S

CEMENT PASTE COMPRESSIVE STRENGTH TEST
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INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : C90LS10 w/b : 0.35 Date of Mix : 1/10/2009
Cross | Height of | Weight of [ Date of Dateof | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark
No. Area | Specimen | Specimen | Casting Testing Load Strength{ Volume
Cem) | (cm) &) | @y | W) | @ays)| ke | &so) | kegioum.
1 C90LS10 25.40 5.08 0.26250 1-Aug-09 5-Oct-09 65 10,200 401.61 2,034.54
2 C90LS10 25.10 4.98 0.26280 1-Aug-09 5-Oct-09 65 10,000 398.41 2,102.43
3 C90LS10 24.85 5.11 0.26180 1-Aug-09 5-Oct-09 65 10,800 434.61 2,061.69
average 10,333 411.54 2,066.22
1 C90LS10 25.60 5.10 0.25775 1-Aug-09 9-Oct-09 69 11,100 433.59 1,974.19
2 C90LS10 25.00 5.08 0.25800 1-Aug-09 9-Oct-09 69 11,200 448.00 2,031.50
3 C90LS10 25.10 5.00 0.25661 1-Aug-09 9-Oct-09 69 11,100 442.23 2,044.70
average 11,133 441.27 2,016.80
1 C90LS10 24.90 5.08 0.26170 1-Aug-09 30-Oct-09 90 13,900 558.23 2,068.91
2 C90LS10 24.85 4.98 0.25970 1-Aug-09 30-Oct-09 90 14,500 583.50 2,098.53
3 C90LS10 2525 5.11 0.25790 1-Aug-09 30-Oct-09 90 14,000 554.46 1,998.80
average 14,133 565.40 2,055.41
1 C90LS10 25.34 5.10 0.25970 1-Aug-09 27-Nov-09 118 15,400 607.64 2,009.22
2 C90LS10 25.00 5.08 0.25800 1-Aug-09 | 27-Nov-09 118 15,500 620.00 2,031.50
3 C90LS10 25.25 5.00 0.26170 1-Aug-09 | 27-Nov-09 118 16,000 633.66 2,072.87
average 15,633 620.43 2,037.86
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT 'S

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

CEMENT PASTE COMPRESSIVE STRENGTH TEST
INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : C80LS20 w/b: 0.35 Date of Mix : 1/10/2009
Cross | Height of | Weightof | Date of Dateof | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark
No. Area | Specimen | Specimen | Casting Testing Load Strength | Volume
(cmz) (cm) (kg) (d/m/y) (d/m/y) | (days) (kg) (ksc) | kg/cum.
1 C80LS20 25.40 5.10 0.25880 1-Aug-09 4-Aug-09 3 10,500 413.42 1,998.00
2 C80LS20 25.60 5.12 0.25960 1-Aug-09 4-Aug-09 3 9,500 371.09 1,980.59
3 C80LS20 24.90 4.98 0.26160 1-Aug-09 4-Aug-09 3 9,200 369.48 2,109.64
average 9,733 384.66 2,029.41
1 C80LS20 25.50 5.10 0.26199 1-Aug-09 8-Aug-09 7 10,600 415.69 2,014.53
2 C80LS20 25.25 5.05 0.26436 1-Aug-09 8-Aug-09 7 10,500 415.84 2,073.21
3 C80LS20 25.10 5.00 0.26235 1-Aug-09 8-Aug-09 7 10,500 418.33 2,090.44
average 10,533 416.62 2,059.39
1 C80LS20 24.90 4.98 0.26310 1-Aug-09 | 29-Aug-09 28 12,500 502.01 2,121.74
2 C80LS20 25.50 5.10 0.26360 1-Aug-09 | 29-Aug-09 28 13,000 509.80 2,026.91
3 C80LS20 25.00 5.00 0.26520 1-Aug-09 | 29-Aug-09 28 12,800 512.00 2,121.60
average 12,767 507.94 2,090.08
1 C80LS20 24.85 5.02 0.26310 1-Aug-09 26-Sep-09 56 14,000 563.40 2,109.15
2 C80LS20 24.90 4.98 0.25880 1-Aug-09 26-Sep-09 56 13,800 554.22 2,087.06
3 CB80LS20 25.25 5.00 0.26160 1-Aug-09 26-Sep-09 56 13,900 550.50 2,072.08
average 13,900 556.04 2,089.43
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT 'S

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

CEMENT PASTE COMPRESSIVE STRENGTH TEST
INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : C70LS30 w/b: 0.35 Date of Mix : 1/10/2009
Cross | Height of | Weightof | Date of Dateof | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark
No. Area | Specimen | Specimen | Casting Testing Load Strength| Volume
em) | (m) | kg | @y | @my) | @y | Ge) | kso) | kgoum.
1 C70LS30 2591 5.05 0.25790 1-Aug-09 4-Aug-09 3 9,800 378.26 1,971.18
2 C70LS30 25.00 5.00 0.26240 1-Aug-09 4-Aug-09 3 8,500 340.01 2,099.23
3 C70LS30 25.40 4,98 0.26010 1-Aug-09 4-Aug-09 3 8,600 338.63 2,056.52
average 8,967 352.30 2,04231
1 C70LS30 26.11 5.05 0.26607 1-Aug-09 8-Aug-09 7 10,200 390.63 2,017.74
2 C70LS30 25.40 4.98 0.26876 1-Aug-09 8-Aug-09 7 9,800 385.83 2,124.72
3 C70LS30 25.00 5.00 0.26911 1-Aug-09 8-Aug-09 7 10,000 400.00 2,152.88
average 10,000 392.15 2,098.45
1 C70LS30 2530 5.05 0.26690 1-Aug-09 | 29-Aug-09 28 12,200 482.24 2,089.12
2 C70LS30 24.75 4.98 0.26690 1-Aug-09 | 29-Aug-09 28 11,500 464.64 2,165.38
3 C70LS30 25.81 5.00 0.26740 1-Aug-09 | 29-Aug-09 28 11,600 449.52 2,072.43
average 11,767 465.47 2,108.98
1 C70LS30 26.11 4.98 0.26740 1-Aug-09 26-Sep-09 56 13,200 505.51 2,056.33
2 C70LS30 25.40 4.97 0.26876 1-Aug-09 26-Sep-09 56 12,600 496.06 2,128.99
3 C70LS30 25.00 5.05 0.26690 1-Aug-09 26-Sep-09 56 14,200 568.00 2,114.06
average 13,333 523.19 2,099.79
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT 'S

CEMENT PASTE COMPRESSIVE STRENGTH TEST

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.
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INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOQUS SHRINKAGE OF CEMENT PASTES
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Code : C100 w/b: 0.40 Date of Mix : 5/8/2009
Cross | Height of | Weight of Date of Date of | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark
No. Area | Specimen | Specimen Casting Testing Load |Strength| Volume
(cmz) (cm) (kg) (d/m/y) (d/m/fy) | (days) (kg) (ksc) | kg/cum.
1 C100 24.90 5.10 0.24984 5-Aug-09 8-Aug-09 3 9,400 377.51 1,967.40
2 C100 25.00 5.00 0.25390 5-Aug-09 8-Aug-09 3 8,900 356.00 2,031.20
3 C100 25.00 5.10 0.25566 5-Aug-09 8-Aug-09 3 9,000 360.00 2,005.18
average 9,100 364.50 2,001.26
1 C100 24.75 5.00 0.25698 5-Aug-09 12-Aug-09 7 11,200 452.53 2,076.61
2 C100 25.00 4.98 0.25648 5-Aug-09 12-Aug-09 7 8,900 356.00 2,060.08
3 C100 25.35 5.00 0.26219 5-Aug-09 12-Aug-09 7 9,800 386.57 2,068.48
average 9,967 39837 2,068.39
1 C100 24.90 4.98 0.25783 5-Aug-09 2-Sep-09 28 13,500 542.17 2,079.24
2 C100 25.00 5.00 0.26291 5-Aug-09 2-Sep-09 28 12,900 516.00 2,103.28
3 C100 25.10 5.00 0.25760 5-Aug-09 2-Sep-09 28 12,600 501.99 2,052.59
average 13,000 520.05 2,078.37
1 C100 24.65 5.00 0.26231 5-Aug-09 30-Sep-09 56 13,500 547.65 2,128.19
2 C100 25.00 5.00 0.26074 5-Aug-09 30-Sep-09 56 12,600 504.00 2,085.92
3 C100 25.25 5.02 0.25641 5-Aug-09 30-Sep-09 56 14,800 586.14 2,022.88
average 13,633 545.93 2,079.00
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

CEMENT PASTE COMPRESSIVE STRENGTH TEST
INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : C90LM10 w/b : 0.40 Date of Mix : 5/8/2009
Cross | Height of | Weight of Date of Dateof | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark

No. Area | Specimen | Specimen Casting Testing Load |Strength| Volume
(cmz) (cm) kg) (d/m/y) (d'm/y) | (days) (kg) (ksc) | kg/cu.m.

1 |JceoLMmiol 25.15 5.00 0.25092 5-Aug-09 8-Aug-09 3 11,000 437.45 1,995.71
2 fcooLMio|  24.75 5.02 0.25267 5-Aug-09 8-Aug-09 3 10,800 436.35 2,033.59
3 |cooLMiof 25.55 5.02 0.25168 5-Aug-09 8-Aug-09 3 9,900 387.48 1,962.25
average 10,567 420.42 1,997.18

1 |ceoLMiof 25.76 4.97 0.25852 5-Aug-09 12-Aug-09 7 11,800 458.16 2,019.65
2 jcooLmiol  25.40 4.98 0.25412 5-Aug-09 12-Aug-09 7 10,700 421.26 2,008.98
3 jcooLMi0| 24.90 5.00 0.25600 5-Aug-09 12-Aug-09 7 11,100 445.78 2,056.22
average 11,200 441.74 2,028.29

1 |JcooLMmio| 2525 4.95 0.24971 5-Aug-09 2-Sep-09 28 14,300 566.45 1,998.28
2 | co0LM10 25.25 4.97 0.25955 5-Aug-09 2-Sep-09 28 14,100 558.47 2,068.45
3 |cooLMmio| 25.00 5.00 0.25447 5-Aug-09 2-Sep-09 28 14,400 576.00 2,035.76
average 14,267 566.97 2,034.16

1 |c9eoLMio 25.00 5.05 0.25388 5-Aug-09 30-Sep-09 56 14,500 580.06 2,011.13
2 |cooLMi0| 24.85 5.00 0.25960 5-Aug-09 30-Sep-09 56 14,500 583.50 2,089.34
3 | cooLM10 24.90 4.98 0.25238 5-Aug-09 30-Sep-09 56 14,700 590.36 2,035.29
average 14,567 584.64 2,045.25
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

CEMENT PASTE COMPRESSIVE STRENGTH TEST
INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : C80LM20 w/b : 0.40 Date of Mix : 5/8/2009
Cross | Height of | Weight of Dateof | Dateof | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark

No. Area | Specimen | Specimen Casting Testing Load |[Strength| Volume
@) | m) | Gg | @wy | @oy) | @) | e | Gso) | kgoum.

1 |csoLm20] 25.76 4.98 0.24899 5-Aug-09 8-Aug-09 3 9,200 357.21 1,941.29
2 |csoLM20| 25.10 4.97 0.24914 5-Aug-09 8-Aug-09 3 9,500 378.49 1,997.16
3 |csoLm20] 24.75 5.05 0.24730 5-Aug-09 8-Aug-09 3 9,200 371.71 1,978.55
average 9,300 369.14 1,972.33

1 |csoLM20| 25.86 4.98 0.26052 5-Aug-09 12-Aug-09 7 10,700 413.83 2,023.25
2 jcsoLM20| 24.90 5.00 0.25426 5-Aug-09 12-Aug-09 7 10,100 405.62 2,042.25
3 |csoLm20| 25.00 4.97 0.24956 ‘ 5-Aug-09 12-Aug-09 7 10,800 432.00 2,008.53
average 10,533 417.15 2,024.68

1 JcsoLmM20] 25.15 5.12 0.25222 5-Aug-09 2-Sep-09 28 . 11,800 469.20 1,958.79
2 |csoLM20 2475 5.00 0.25071 5-Aug-09 2-Sep-09 28 12,000 484.84 2,025.89
3 |csoLm20 25.25 5.00 0.25344 5-Aug-09 2-Sep-09 28 12,300 487.13 2,007.45
average 12,033 480.39 1,997.38

1 |csoLm20] 25.50 5.05 0.25536 5-Aug-09 30-Sep-09 56 12,500 490.24 1,983.18
2 |csoLm20] 24.85 4.98 0.25205 5-Aug-09 30-Sep-09 56 13,600 547.28 2,036.72
3 | csoLM20 25.25 5.00 0.25114 S5-Aug-09 30-Sep-09 56 13,700 542.57 1,989.23
average 13,267 526.70 2,003.04
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT 'S

CEMENT PASTE COMPRESSIVE STRENGTH TEST

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : C70LM30 . wh: 0.40 Date of Mix : 5/8/2009
Cross | Height of | Weight of Date of Date of | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark
No. Area | Specimen | Specimen Casting Testing Load |Strength| Volume
@) | (m | (ke (Wmy) | (@) | days) | (kg) | (kso) | kg/ewm.

1 |c7oLMm30] 24.95 5.00 0.25333 5-Aug-09 8-Aug-09 3 8,000 320.65 2,030.75
2 [croLMm30|  25.05 4.97 0.25229 5-Aug-09 8-Aug-09 3 7,500 299.40 2,026.45
3 |croLm30| 25.10 5.00 0.25205 5-Aug-09 8-Aug-09 3 8,900 354.58 2,008.37

average 8,133 324.88 2,021.86
1 |croLm3ol 25.00 4.95 0.25440 5-Aug-09 12-Aug-09 7 8,600 344.00 2,055.76
2 [CT0LM30|  24.65 5.00 0.24868 5-Aug-09 12-Aug-09 7 9,100 369.15 2,017.59
3 |c7roMm3o|  24.90 5.03 025122 5-Aug-09 12-Aug-09 7 8,800 35341 2,005.80

average 8,833 355.52 2,026.38
1 |c7oLm3o| 24.75 4.97 0.25472 5-Aug-09 2-Sep-09 28 10,700 432.32 2,070.77
2 |croLm30)  24.85 5.00 0.24676 5-Aug-09 2-Sep-09 28 9,800 394.37 1,986.00
3 |croLM3o|  25.15 5.02 0.25690 5-Aug-09 2-Sep-09 28 10,000 397.61 2,034.80

average 10,167 408.10 2,030.52
1 |cromso] 24.75 5.00 0.25273 5-Aug-09 30-Sep-09 56 11,700 472.73 2,042.26
2 |croLM30 24.85 4.97 0.24970 5-Aug-09 30-Sep-09 56 13,100 527.16 2,021.79
3 |croLm30| 25.05 4.98 0.25086 5-Aug-09 30-Sep-09 56 10,800 431.15 2,010.97

average 11,867 477.01 2,025.01
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT 'S

CEMENT PASTE COMPRESSIVE STRENGTH TEST

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : C90LS10 w/b: 0.40 Date of Mix: 2/10/2009
Cross | Height of | Weight of | Date of Dateof | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark
No. Area | Specimen | Specimen | Casting Testing Load Strength | Volume
(sz) (cm) (kg) (d/mfy) (d/mfy) | (days) (kg) (ksc) | kg/cu.m.
1 C90LS10 25.40 5.08 0.26250 5-Aug-09 8-Aug-09 3 10,200 401.61 2,034.54
2 C90LS10 25.10 4.98 0.26280 5-Aug-09 8-Aug-09 3 9,500 378.49 2,102.43
3 C90LS10 24.85 5.11 0.26180 5-Aug-09 8-Aug-09 3 9,600 386.32 2,061.69
average 9,767 388.80 2,066.22
1 C90LS10 25.60 5.10 0.25775 5-Aug-09 12-Aug-09 7 10,800 421.88 1,974.19
2 C90LS10 25.00 5.08 0.25800 5-Aug-09 12-Aug-09 7 10,400 416.00 2,031.50
3 C90LS10 25.10 5.00 0.25661 5-Aug-09 12-Aug-09 7 10,000 398.41 2,044.70
average 10,400 412.09 2,016.80
1 C90LS10 24.90 5.08 0.26170 5-Aug-09 2-Sep-09 28 13,500 542.17 2,068.91
2 C90LS10 24.85 4.98 0.25970 5-Aug-09 2-Sep-09 28 13,200 531.19 2,098.53
3 C90LS10 25.25 5.11 0.25790 5-Aug-09 2-Sep-09 28 13,400 530.69 1,998.80
average 13,367 534.68 2,055.41
1 C90LS10 25.34 5.10 0.25661 5-Aug-09 30-Sep-09 56 13,800 544.51 1,985.31
2 C90LS10 25.00 5.08 0.25775 5-Aug-09 30-Sep-09 56 14,500 580.00 2,029.53
3 C90LS10 25.25 5.00 0.26170 5-Aug-09 30-Sep-09 56 14,900 590.10 2,072.87
average 14,400 571.54 2,029.24
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

CEMENT PASTE COMPRESSIVE STRENGTH TEST
INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : C80LS20 w/b : 0.40 Date of Mix : 2/10/2009
CONTRACTOR : Date of Submission
Cross | Height of | Weight of |  Date of Dateof | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark

No. Area | Specimen | Specimen | Casting Testing Load Strength| Volume
em) | (cm) o) | @y | @my) | @y | ke | (kso) | kefeum.

1 C80LS20 25.40 5.10 0.25880 5-Aug-09 8-Aug-09 3 9,000 354.36 1,998.00

2 C80LS20 25.60 512 0.25960 5-Aug-09 8-Aug-09 B 8,900 347.66 1,980.59

3 C80LS20 24.90 4.98 0.26160 5-Aug-09 8-Aug-09 3 8,800 353.41 2,109.64
average 8,900 351.81 2,029.41

1 C80LS20 25.50 5.10 0.26199 5-Aug-09 12-Aug-09 7 9,700 380.39 2,014.53

2 C80LS20 25.25 5.05 0.26436 5-Aug-09 12-Aug-09 7 9,900 392.08 2,073.21

3 C80LS20 25.10 5.00 0.26235 5-Aug-09 12-Aug-09 7 9,800 390.44 2,090.44
average 9,800 387.64 2,059.39

1 C80LS20 24.90 4.98 A 0.26‘310 5-Aug-09 2-Sep-09 28 11,700 469.88 2,121.74
2 C80LS20 25.50 5.10 0.26360 5-Aug-09 2-Sep-09 28 11,500 450.98 2,026.91

3 C80LS20 25.00 5.00 0.26520 5-Aug-09 2-Sep-09 28 11,000 440.00 2,121.60
average 11,400 453.62 2,090.08

1 C80LS20 24.85 5.02 0.26310 5-Aug-09 30-Sep-09 56 12,400 49901 2,109.15

2 C80LS20 24.90 498 0.26436 5-Aug-09 30-Sep-09 56 13,100 526.10 2,131.90
3 C80LS20 25.25 5.00 0.26520 5-Aug-09 30-Sep-09 56 12,300 487.13 2,100.59
average 12,600 504.08 2,113.88
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S

INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

CEMENT PASTE COMPRESSIVE STRENGTH TEST
INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : . C70LS30 w/b: 0.40 Date of Mix : 2/10/2009
CONTRACTOR : Date of Submission
Cross | Height of | Weight of | Date of Date of | Ages | Ultimate | Comp. | Weight per
Spec. Sectional
Code Remark
No. Area | Specimen | Specimen | Casting Testing Load Strength| Volume
(cmz) (cm) (kg) (d/m/y) (d/m/ty) | (days) (kg) (ksc) | kg/cum.
1 C70LS30 2591 5.05 0.25790 5-Aug-09 8-Aug-09 3 8,000 308.78 1,971.18
2 C70LS30 25.00 5.00 0.26240 5-Aug-09 8-Aug-09 3 7,400 296.00 2,099.23
3 C70LS30 25.40 4.98 0.26010 5-Aug-09 8-Aug-09 3 8,500 334.69 2,056.52
average 7,967 313.16 2,04231
1 C70LS30 26.11 5.05 0.26607 5-Aug-09 12-Aug-09 7 8,600 32935 2,017.74
2 C70LS30 25.40 4.98 0.26876 5-Aug-09 12-Aug-09 7 9,100 358.27 2,124.72
3 C70LS30 25.00 5.00 0.26911 5-Aug-09 12-Aug-09 7 8,400 336.00 2,152.88
average 8,700 341.21 2,098.45
1 C70LS30 25.30 5.05 0.26690 5-Aug-09 2-Sep-09 28 9,800 387.38 2,089.12
2 C70LS30 24.75 4.98 0.26690 5-Aug-09 2-Sep-09 28 10,000 404.03 2,165.38
3 C70LS30 25.81 5.00 0.26740 5-Aug-09 2-Sep-09 28 9,800 379.76 2,072.43
average 9,867 390.39 2,108.98
1 C70LS30 ?6.1 1 4.98 0.26010 5-Aug-09 30-Sep-09 56 11,000 421.26 2,000.19
2 C70LS30 25.40 4.97 0.26690 5-Aug-09 30-Sep-09 56 12,500 492.13 2,114.26
3 C70LS30 25.00 5.05 0.26740 5-Aug-09 30-Sep-09 56 11,200 448.00 2,118.02
average 11,567 453.80 2,077.49
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g KING MONGKUT 'S INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.

CEMENT PASTE AUTOGENOUS SHRINKAGE TEST

NFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : C100 w/b : 0.30 Date of Mix : 11/8/2009

Sample 1 X, 11.98 Sample 2 X, 12.08 Sample 3 X, 11.08 Average

rof Test|Age | L, X, | AL, 0% || Lo X, | AuL, oY Lo X, | ALL, (10%
(mm.) (mm.) % (mm.) (mm.) % (mm.) (mm.) %

'8/2009 | 1 143.08 | 11.98 0 143.18 | 12.08 0 142.18 | 11.08 0 0
'2/2009 | 2 | 143.08 | 11.97 | 69.89097 143.18 | 12.07 | 69.84216 142.18 | 11.07 | 70.33338 70.02217’
'2/2009 | 3 143.08 | 11.96 | 139.78194 || 143.18 | 12.06 | 139.68431 (| 142.18 | 11.05 | 211.00014 | 163.4888
'8/2009 | 4 | 143.08 | 11.94 | 279.56388 || 143.18 | 12.05 | 209.52647 || 142.18 | 1105 | 211.00014 | 233.3635
/2009 | 5 143.08 | 1194 | 279.56388 143.18 | 12.03 | 349.21078 || 142.18 | 11.04 | 281.33352 | 303.3694
'8/2000 | ¢ | 143.08 | 11.92 | 41934582 || 143.18 | 12.02 | 419.05294 || 142.18 | 11.03 | 351.66690 | 396.6886
'8/2009 | 7 | 143.08 | 11.92 [ 419.34582 || 143.18 | 12.01 | 488.89510 (| 142.18 | 11.03 | 351.66690 | 419.9693
'8/2000 | 8 | 143.08 | 11.92 | 419.34582 || 143.18 | 12.00 | 558.73725 || 142.18 | 11.02 | 422.00028 | 466.6945
'8/2009 | 9 | 143.08 | 11.9 | 559.12776 || 143.18 | 12.00 | 558.73725 || 142.18 | 11.02 | 422.00028 | 513.2884
'8/2009 | 10 | 143.08 | 11.89 | 629.01873 143.18 | 11.98 | 698.42157 || 142.18 | 11.01 | 492.33366 | 606.5913
'8/2009 | 11 | 143.08 | 11.87 | 768.80067 || 143.18 | 11.98 | 698.42157 || 142.18 | 11.01 | 492.33366 | 653.1853
'8/2009 | 12 | 143.08 | 11.86 | 838.69164 || 143.18 | 11.97 | 768.26372 || 142.18 | 11.00 | 562.66704 | 723.2075
'8/2009 | 13 | 143.08 | 11.85 | 908.58261 143.18 | 11.97 | 768.26372 || 142,18 | 11.00 | 562.66704 | 746.5045
'8/2009 | 14 | 143.08 | 11.84 | 978.47358 (| 143.18 | 11.95 | 907.94804 || 142.18 | 11.00 | 562.66704 | 816.3629
'8/2009 | 15 | 143.08 | 11.84 | 978.47358 143.18 [ 11.94 | 977.79019 || 142.18 | 10.99 | 633.00042 | 863.0881
'8/2009 | 16 | 143.08 | 11.82 | 1118.25552 (| 143.18 | 11.94 | 977.79019 || 142.18 | 10.98 | 703.33380 | 933.1265
'8/2000 | 18 | 143.08 | 11.82 | 1118.25552 || 143.18 | 11.93 | 1047.63235|| 142.18 | 10.96 | 844.00056 | 1003.296
'3/2009 | 20 | 143.08 | 11.81 | 1188.14649 (| 143.18 | 11.91 | 1187.31666|| 142.18 | 10.93 | 1055.00070 | 1143.488
32009 | 22 | 143.08 | 11.80 | 1258.03746 || 143.18 11.9 | 1257.15882 || 142.18 | 10.92 | 112533408 | 1213.51
32009 | 24 | 143.08 | 11.79 | 1327.92843 | 143.18 | 11.89 | 1327.00098 || 142.18 | 10.92 | 1125.33408 | 1260.088
22009 | 26 | 143.08 | 11.78 | 1397.81940 |} 143.18 | 11.88 | 1396.84313 || 142.18 | 10.92 | 1125.33408 | 1306.666
22009 | 28 | 143.08 | 11.78 | 1397.81940 || 143.18 | 11.87 | 1466.68529 || 142.18 | 10.9 | 1266.00084 | 1376.835
9/2009 | 30 | 143.08 | 11.77 | 1467.71037 || 143.18 | 11.86 | 1536.52745|| 142.18 | 10.9 | 1266.00084 | 1423.413
9/2009 | 32 | 143.08 | 11.76 | 1537.60134 |f 143.18 | 11.84 | 1676.21176 || 142.18 | 10.9 | 1266.00084 | 1493.271
972009 | 34 | 143.08 | 11.76 | 1537.60134 | 143.18 | 11.84 | 1676.21176 || 142.18 | 10.9 | 1266.00084 | 1493.271
9/2009 | 36 | 143.08 | 11.76 | 1537.60134 |1 143.18 11.84 | 1676.21176 || 142.18 | 10.88 | 1406.66760| 1540.16
9/2009 | 38 | 143.08 | 11.76 | 1537.60134 || 143.18 | 11.84 | 1676.21176 || 142.18 | 10.87 | 1477.00098 | 1563.605
9/2009 | 40 | 143.08 | 11.76 | 1537.60134 || 143.18 | 11.84 | 1676.21176 || 142.18 | 10.87 | 1512.16767 | 1575.327
9/2009 | 45 143.08 | 11.76 | 1537.60134 || 143.18 11.84 | 1676.21176 || 142.18 | 10.87 | 1512.16767 | 1575.327
'9/2009 | 50 | 143.08 | 11.76 | 1537.60134 |} 143.18 11.84 | 1676.21176 || 142.18 | 10.86 | 1547.33436 | 1587.049
0/2009 | 56 143.08 | 11.76 | 1537.60134 || 143.18 11.84 | 1676.21176 || 142.18 | 10.87 | 1512.16767 | 1575.327
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CEMENT PASTE AUTOGENOUS SHRINKAGE TEST

INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES
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Code : C90LM10 wib : 0.30 Date of Mix : 11/8/2009

Sample 1 X, 10.14 Sample 2 X, 10.08 Sample 3 X, 9.32 Average

;of Test| Age L, X, AL, (10%) L, X, allL, (10°%) L, X, al/L, (10%)
(mm.) | (mm.) % (mm.) | (mm.) ' (mm.) | (mm.)

/2009 | 1 14124 | 10.14 0 141.19 | 10.09 0 14042 | 9.32 0 0
18/2009 | 2 | 141.24 | 10.12 | 141.60295 141.19 | 10.07 | 141.65309 140.42 9.3 142.42985 141.90
/8/2009 | 3 141.24 | 10.11 | 212.40442 141.19 | 10.05 | 283.30618 14042 | 9.29 | 213.64478 | 236.45
18/2009 | 4 | 14124 | 101 | 283.20589 141.19 | 10.04 | 354.13273 14042 | 927 | 356.07463 | 331.14
182009 | 5 141.24 | 10.1 | 283.20589 141.19 | 10.03 | 424.95927 14042 | 906 | 42728956 | 378.48
18/2009 | ¢ | 141.24 | 10.09 | 354.00736 141.19 | 10.01 | 566.61237 14042 | 9.25 | 498.50449 | 473.04
/8/2000 | 7 | 141.24 | 10.09 | 354.00736 141.19 | 10.00 | 637.43891 14042 | 9.25 | 498.50449 | 496.65
18/2009 | 8 141.24 | 10.08 | 424.80884 141.19 | 9.98 | 779.09200 14042 | 9.24 | 569.71941 | 591.21
/8/2009 | 9 | 141.24 | 10.08 | 424.80884 141.19 | 9.97 | 849.91855 14042 | 9.24 | 569.71941 | 614.82
/82009 | 10 | 141.24 | 10.07 | 495.61031 141.19 | 9.96 | 920.74510 14042 | 9.23 | 640.93434 | 685.76
/82000 | 11 | 141.24 | 10.06 | 566.41178 141.19 | 9.95 | 991.57164 14042 | 9.23 | 640.93434 | 732.97
/82000 | 12 | 141.24 | 10.05 | 637.21325 141.19 | 9.95 | 991.57164 14042 | 9.22 | 712.14927 | 780.31
/82009 | 13 | 141.24 | 10.04 | 708.01473 141.19 | 9.94 | 1062.39819 (| 14042 | 9.21 | 783.36419 | 851.26
/82009 | 14 | 141.24 | 10.03 | 778.81620 141.19 | 9.94 | 1062.39819 || 140.42 | 9.20 | 854.57912 | 898.60
/8/2009 | 15 | 141.24 | 10.03 | 778.81620 141.19 | 9.92 | 1204.05128 14042 | 9.19 | 925.79405 | 969.55
/82009 | 16 | 141.24 | 10.03 | 778.81620 141.19 | 9.91 | 1274.87782 || 14042 | 9.18 | 997.00897 | 1016.90
1812009 | 18 | 141.24 | 10.02 | 849.61767 141.19 9.9 | 1345.70437 14042 | 9.17 | 1068.22390 | 1087.85
18/2009 | 20 | 141.24 | 10.02 | 849.61767 141.19 | 9.88 | 1487.35746 14042 | 9.17 | 1068.22390 | 1135.07
9/2009 | 22 | 141.24 | 10.02 | 849.61767 141.19 | 9.87 | 1558.18401 14042 | 9.15 | 1210.65375 | 1206.15
9/2009 | 24 | 141.24 | 10.01 | 920.41914 141.19 | 9.86 | 1629.01055 14042 | 9.16 | 1139.43883 | 1229.62
92009 | 26 | 141.24 | 10.00 [ 991.22062 141.19 | 9.86 | 1629.01055 14042 | 9.15 | 1210.65375 | 1276.96
9/2009 | 28 | 141.24 | 9.98 | 1132.82356 || 141.19 [ 9.86 | 1629.01055 14042 | 9.14 | 1281.86868 | 1347.90
9/2009 | 30 | 141.24 | 9.98 | 1132.82356 || 141.19 | 9.85 | 1699.83710 || 14042 | 9.14 { 1281.86868 { 1371.51
/972009 | 32 | 141.24 | 9.96 | 1274.42651 || 141.19 |} 9.85 | 1699.83710 || 14042 | 9.14 | 1281.86868 | 1418.71
192009 | 34 | 141.24 | 9.96 | 1274.42651 141.19 | 9.84 | 1770.66364 || 14042 | 9.14 | 1281.86868 | 1442.32
92009 | 36 | 141.24 | 9.96 | 1274.42651 141.19 | 9.84 | 1770.66364 || 140.42 | 9.14 | 1281.86868 | 1442.32
972009 | 38 | 141.24 | 9.95 | 1345.22798 || 141.19 | 9.84 | 1770.66364 || 140.42 | 9.135 | 1317.47614 | 1477.79
9/2009 | 40 | 141.24 | 995 | 134522798 || 141.19 | 9.84 | 1770.66364 || 140.42 | 9.135 | 1317.47614 | 1477.79
912009 | 45 | 141.24 | 9.95 | 134522798 || 141.19 | 9.84 | 1770.66364 | 140.42 | 9.14 | 1281.86868 | 1465.92
92009 | 50 | 141.24 | 9.95 | 1345.22798 || 141.19 | 9.84 | 1770.66364 || 140.42 | 9.135 | 1317.47614 | 1477.79
02009 | 56 | 141.24 | 9.95 | 134522798 || 141.19 | 9.84 | 1770.66364 (| 14042 | 9.14 | 1281.86868 | 1465.92
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INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

a a a o wa A 1 o @ a o J
Sndwavewsiiuulilquantianinansenudedihdedauazmsnaduuves Inddloavesduudmed

Code : C80LM20 wib : 0.30 Date of Mix: 11/8/2009
Sample 1 X, 12.47 Sample 2 X, 9.6 Sample 3 X, 11.62 Average
rof Test|Age | L, X, | AL, a0% || Lo X, | ALL,(10% L, X, | ALL,(10%
(mm.) | (mm.) % (mm.) | (mm.) (mm.) (mm.)
82009 | 1 143.57 | 1247 0 140.70 9.6 0 142.72 | 11.62 0 0
182009 | 2 143.57 | 12.45| 139.30487 140.70 | 9.58 | 142.14641 142.72 | 11.6 | 140.13453 140.529
18/2009 | 3 143.57 | 12.43} 278.60974 140.70 | 9.57 | 213.21962 14272 | 11.58 | 280.26906 | 257.366
18/2009 | 4 143.57 | 1242 | 348.26217 140.70 | 955 | 355.36603 142.72 | 11.57 1 350.33632 | 351.322
18/2009 | 5 143.57 | 1242 348.26217 140.70 | 955 | 355.36603 142.72 | 11.56 | 420.40359 | 374.677
1872009 | 6 143.57 | 12.42| 348.26217 140.70 | 9.53 | 497.51244 142.72 | 11.54 | 560.53812 | 468.771
18/2009 | 7 143.57 | 12.41| 417.91461 140.70 | 9.52 | 568.58564 142.72 | 11.54 | 560.53812 | 515.679
18/2009 | 8 14357 | 124 | 487.56704 140.70 | 9.51 | 639.65885 142.72 | 11.52 | 700.67265 | 609.300
/82009 | 9 143.57 | 12.39| 557.21947 140.70 | 9.50 | 710.73205 142.72 | 11.52'| 700.67265 656.208
18/2009 | 10| 143.57 | 12.38] 626.87191 140.70 9.5 710.73205 142.72 '} 11.52 | 700.67265 679.426
182000 | 11 | 143.57 | 12.35] 835.82921 140.70 9.5 710.73205 142.72 | 11.52 | 700.67265 749.078
182009 | 12 | 143.57 | 12.32| 1044.78652 || 140.70 9.5 710.73205 142.72 | 11.52 | 700.67265 818.730
/82009 | 13 | 143.57 [ 12.31] 1114.43895 140.70 | 9.50 | 710.73205 142.72 | 11.51 | 770.73991 865.304
/8/2009 | 14 | 143.57 | 12.3 | 1184.09138 || 140.70 | 9.48 | 852.87846 14272 | 11.51 | 770.73991 935.903
/82009 | 15 | 143.57 | 12.3 | 1184.09138 || 140.70 | 9.48 | 852.87846 142.72 | 11.49 | 910.87444 | 982.615
/82009 | 16 | 143.57 | 12.3 | 1184.09138 || 140.70 | 9.46 | 995.02488 142.72 | 11.49 | 910.87444 | 1029.997
18/2009 | 18 | 143.57 |12.30] 1184.09138 || 140.70 | 9.46 | 995.02488 14272 | 11.46 | 1121.07623 | 1100.064
182009 | 20 | 143.57 | 12.30| 1184.09138 140.70 | 9.45 | 1066.09808 142.72 | 11.45 | 1191.14350 | 1147.111
9/2009 | 22 | 143.57 |12.291 1253.74382 || 140.70 | 9.44 | 1137.17129 142.72 | 11.44 | 1261.21076 | 1217.375
92009 | 24 | 143.57 |12.29| 1253.74382 || 140.70 | 9.43 | 1208.24449 142.72 | 11.44 | 1261.21076 | 1241.066
92009 | 26 | 143.57 |12.29] 1253.74382 || 140.70 | 9.42 | 1279.31770 142.72 | 11.44 | 1261.21076 | 1264.757
92009 | 28 | 143.57 |12.29| 1253.74382 || 140.70 [ 9.42 | 1279.31770 14272 | 11.43 | 1331.27803 | 1288.113
92009 | 30 | 143.57 | 12.29| 1253.74382 || 140.70 | 9.42 | 1279.31770 142.72 | 11.41 | 1471.41256 | 1334.825
192009 | 32 | 143.57 |12.29] 1253.74382 || 140.70 | 9.42 | 1279.31770 142.72 | 11.41 | 1471.41256 | 1334.825
19/2009 | 34 | 143.57 |12.29| 1253.74382 || 140.70 | 9.42 | 1279.31770 142.72 | 11.41 | 147141256 | 1334.825
92009 | 36 | 143.57 | 1229} 125374382 || 140.70 | 9.41 | 1350.39090 142.72 | 11.41 | 147141256 | 1358.516
92009 | 38 | 143.57 |12.27] 1393.04869 || 140.70 | 9.42 1 1279.31770 142.72 | 11.41 | 1506.44619 | 1392.938
92009 | 40 | 143.57 | 1207 1393.04869 || 140.70 | 9.42 | 1279.31770 142.72 | 11.41 | 1471.41256 | 1381.260
9/2009 | 45 | 143.57 | 12.27] 1393.04869 || 140.70 | 9.42 | 1279.31770 142.72 | 11.41 | 1506.44619 | 1392.938
i9/2009 | 50 | 143.57 | 12.27] 1393.04869 140.70 | 9.42 | 1279.31770 142.72 | 11.41 | 1471.41256 | 1381.260
02009 | 56 | 143.57 | 1227 1393.04869 140.70 | 9.42 | 1279.31770 142.72 | 11.41 | 1506.44619 | 1392.938
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INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

dnFnavesrsiuul vl squanidninansenudesiddidanazmanaduuves Indiflvavesdurudinas

Code : C70LM30 wib: 0.30 Date of Mix : 11/8/2009
Sample 1 X, 11.13 Sample 2 X, 10.59 Sample 3 X, 11.18 Average
e of Test| Age L, X, AL/, (10°%) L, X, ALIL, (10°) L, X, AL/, (10%)
(mm.) | (mm.) % (mm.) | (mm.) (mm.) | (mm.)
4812009 | 1 14223 | 11.13 0 141.69 | 10.59 0 142.28 | 11.18 0 0
/8/2009 | 2 142.23 11.1 210.92596 141.69 | 10.57 | 141.15322 142.28 | 11.18 0 117.3597
/8/2009 | 3 14223 | 11.08 | 351.54327 141.69 | 10.57 | 141.15322 142.28 | 11.18 0 164.2322
/8/2000 | 4 | 142.23 | 11.07 | 421.85193 || 141.69 | 1056 | 211.72983 14228 | 11.17 7028395 | 234.6219
/8/2009 | 5 142.23 | 11.06 | 492.16058 141.69 | 1056 | 211.72983 142.28 | 11.16 140.56789 | 281.4861
/82009 | 6 14223 | 11.05 | 562.46924 141.69 | 10.55 | 282.30644 14228 | 11.15 | 210.85184 | 351.8758
/8/2009 | 7 142.23 | 11.04 | 632.77789 141.69 | 10.55 | 282.30644 142.28 | 11.14 | 281.13579 398.74
/82009 | 8 14223 | 11.02 | 773.39520 141.69 | 10.54 | 352.88305 142.28 | 11.14 | 281.13579 | 469.138
v8/2009 | 9 14223 | 11.01 | 843.70386 141.69 | 10.53 | 423.45967 14228 | 11.15 | 210.85184 | 492.6718
/8/2009 | 10 | 142.23 | 11.01 | 843.70386 141.69 | 10.52 | 494.03628 14228 | 11.13 | 351.41974 | 563.0533
/82009 | 11 | 142.23 | 11.01 | 843.70386 141.69 | 10.51 | 564.61289 14228 | 11.12 | 421.70368 | 610.0068
/8/2009 | 12 | 142.23 11 914.01251 141.69 | 10.5 635.18950 142.28 | 11.12 | 421.70368 | 656.9686
/8/2009 | 13 | 142.23 11 914.01251 141.69 | 10.49 | 705.76611 14228 | 11.10 | 562.27158 | 727.3501
/8/2009 | 14 | 14223 | 10.97 | 1124.93848 || 141.69 | 10.49 | 705.76611 142.28 | 11.09 | 632.55552 | 821.0867
/8/2009 | 15 | 142.23 | 10.97 | 1124.93848 || 141.69 | 1048 | 776.34272 142.28 | 11.09 | 632.55552 | 844.6122
/82009 | 16 | 142.23 | 10.97 | 1124.93848 || 141.69 | 10.48 | 776.34272 142.28 | 11.07 | 773.12342 | 891.4682
/82009 | 18 1 142.23 | 10.95 | 1265.55579 || 141.69 | 10.47 | 846.91933 14228 | 11.07 | 773.12342 | 961.8662
82009 | 20 | 142.23 | 10.93 | 1406.17310 || 141.69 | 10.47 | 846.91933 142.28 | 11.05 | 913.69131 | 1055.595
9/2009 | 22 | 142.23 | 10.91 | 1546.79041 || 141.69 | 10.46 | 917.49594 142,28 1 11.03 | 1054.25921 | 1172.849
9/2009 | 24 | 142.23 | 10.92 | 1476.48175 || 141.69 | 10.46 | 917.49594 142.28 | 11.02 | 1124.54315 | 1172.84
92000 | 26 | 142.23 | 10.92 | 1476.48175 || 141.69 | 10.46 | 917.49594 14228 | 11.01 | 1194.82710 | 1196.268
9/2009 | 28 | 142.23 | 10.91 | 1546.79041 || 141.69 | 10.45 | 988.07255 142.28 | 11.01 | 1194.82710 | 1243.23
912009 | 30 | 142.23 | 10.91 | 1546.79041 || 141.69 | 10.44 | 1058.64916 142.28 | 11.015 | 1159.68513 | 1255.042
19/2009 | 32 | 142.23 10.9 | 1617.09906 || 141.69 | 10.43 | 1129.22577 142.28 | 11.02 | 1124.54315 | 1290.289
/9/2009 | 34 | 142.23 10.9 | 1617.09906 || 141.69 | 10.43 | 1129.22577 142.28 | 11.015 | 1159.68513 | 1302.003
972009 | 36 | 142.23 10.9 | 1617.09906 || 141.69 | 10.43 | 1129.22577 14228 | 11.02 | 1124.54315 | 1290.289
/9/2009 | 38 | 142.23 10.9 | 1617.09906 || 141.69 | 10.43 | 1129.22577 142.28 | 11.015 | 1159.68513 | 1302.003
9/2000 | 40 | 142.23 10.9 | 1617.09906 || 141.69 | 10.43 | 1129.22577 142.28 | 11.02 | 1124.54315 | 1290.289
92009 | 45 | 142.23 10.9 | 1617.09906 || 141.69 | 10.43 | 1129.22577 142.28 | 11.015 | 1159.68513 | 1302.003
92009 | 50 | 142.23 10.9 | 1617.09906 || 141.69 | 10.43 | 1129.22577 142.28 | 11.02 | 1124.54315 | 1290.289
072000 | 56 | 142.23 10.9 [ 1617.09906 || 141.69 | 10.43 | 1129.22577 142.28 | 11.015 | 1159.68513 | 1302.003
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INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

Sniwavewmsiululiinljquauianinansenudemsdesauazmsnaduuves Indifloauesduudinad

Code : C90LS10 wib : 0.30 Date of Mix : 2/10/2009

Sample 1 X, 11.96 Sample 2 X, 11.56  ||Sample 3 X, 12.98 Average

sof TestjAge | L, X, | ALL,0) || Lo X, | ALr,a0® L, X | Avw,ao®
(mm.) |(mm.) % (mm.) | (mm.) (mm.) | (mm.)

18/2009 | 1 146.06 | 11.96 0 145.66 | 11.56 0 147.08 | 12.98 0 0
18/2009 | 2 146.06 | 11.94| 136.93003 145.66 | 11.55 68.65303 147.08 | 12.98 0 68.52769
/8/2009 | 3 | 146.06 | 11.94| 136.93003 145.66 | 11.54 | 137.30606 147.08 | 12.97 67.99021 114.0754
18/2009 | 4 | 146.06 | 11.91| 342.32507 || 145.66 | 1153 | 205.95908 147.08 | 12.96 135.98042 | 228.0882
18/2009 | 5 | 146.06 | 11.88 | 547.72012 || 145.66 | 11.51 | 343.26514 147.08 | 12.94 | 271.96084 | 387.6487
13120090 | 6 | 146.06 | 11.87| 616.18513 145.66 | 11.50 | 411.91817 147.08 | 12.93 | 339.95105 | 456.0181
1812000 | 7 | 146.06 | 11.86 | 684.65014 || 145.66 | 11.50 | 411.91817 147.08 | 12.93 | 339.95105 | 478.8398
18/2009 | 8 | 146.06 | 11.85| 753.11516 || 145.66 | 11.49 | 480.57119 147.08 | 1292 | 407.94126 | 547.2092
/18/2009 | o | 146.06 | 11.85| 753.11516 || 145.66 { 11.49 | 480.57119 147.08 | 12.92 | 407.94126 | 547.2092
18/2009 | 10 | 146.06 | 11.84 | 821.58017 || 145.66 | 11.48 | 549.22422 147.08 | 12.91 | 475.93147 | 615.5786
18/2009 | 11 | 146.06 | 11.84 | 821.58017 || 145.66 | 11.47 | 617.87725 147.08 | 12.91 | 475.93147 638.463
18/2009 | 12 | 146.06 | 11.84} 821.58017 || 145.66 | 11.46 | 686.53028 147.08 | 12.9 543.92168 | 684.0107
182009 | 13 | 146.06 | 11.84| 821.58017 || 145.66 | 11.46 | 686.53028 || 147.08 | 12.89 | 611.91188 | 706.6741
/82009 | 14 | 146.06 | 11.83| 890.04519 || 145.66 | 11.46 | 686.53028 147.08 | 12.89 | 611.91188 | 729.4958
/82000 | 15 | 146.06 | 11.82| 958.51020 || 145.66 | 11.46 | 686.53028 147.08 | 12.88 | 679.90209 | 774.9809
/8/2000 | 16 | 146.06 | 11.79 | 1163.90524 || 145.66 | 11.45 | 755.18330 147.08 | 12.88 | 679.90209 | 866.3302
7182000 | 18 | 146.06 | 11.79 | 1163.90524 || 145.66 | 1144 | 823.83633 147.08 | 12.87 | 747.89230 911.878
/18/2009 | 20 | 146.06 | 11.78 | 123237026 || 145.66 | 11.42 | 961.14239 147.08 | 12.85 | 883.87272 | 1025.795
92009 | 22 | 146.06 | 11.77| 1300.83527 || 145.66 | 11.41 | 1029.79541 147.08 | 12.84 | 951.86293 | 1094.165
92009 | 24 | 146.06 | 11.76 | 1369.30029 || 145.66 | 11.41 | 1029.79541 147.08 | 12.83 | 1019.85314 | 1139.65
9/2009 | 26 | 146.06 | 11.75| 1437.76530 || 145.66 | 11.4 | 1098.44844 || 147.08 | 12.83 | 1019.85314 | 1185.356
9/2009 | 28 | 146.06 | 11.75{ 1437.76530 || 145.66 | 11.37 | 1304.40752 || 147.08 | 12.83 | 1019.85314 | 1254.009
92009 | 30 | 146.06 | 11.74 | 1506.23032 || 145.66 | 11.37 | 1304.40752 || 147.08 | 12.8 1223.82377 | 1344.821
/972009 | 32 | 146.06 | 11.74 | 1540.46282 || 145.66 | 11.36 | 1373.06055 || 147.08 | 12.79 | 1291.81398 | 1401.779
/92009 | 34 | 146.06 | 11.74 | 1540.46282 || 145.66 | 11.36 | 1373.06055 || 147.08 | 12.79 [ 1291.81398 | 1401.779
19/2009 | 36 | 146.06 | 11.74 | 1540.46282 || 145.66 | 11.36 | 1373.06055 || 147.08 | 12.78 | 1359.80419 | 1424.443
19/2000 | 38 | 146.06 | 11.73 | 1574.69533 || 145.66 | 11.36 | 1407.38707 || 147.08 | 12.78 | 1393.79929 | 1458.627
19/2009 | 40 | 146.06 | 11.73| 1574.69533 || 145.66 | 11.36 | 1373.06055 (| 147.08 | 12.78 | 1359.80419 | 1435.853
1972009 | 45 | 146.06 | 11.74 | 1540.46282 || 145.66 | 11.36 | 1373.06055 147.08 | 12.78 | 1393.79929 | 1435.774
19/2009 | 50 | 146.06 | 11.73 | 1574.69533 || 145.66 | 11.36 | 1373.06055 || 147.08 | 12.78 | 1359.80419 | 1435.853
02009 | 56 | 146.06 | 11.73 | 1574.69533 || 145.66 | 11.36 | 1373.06055 147.08 | 12.78 | 1393.79929 | 1447.185
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[NFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

aninaveswsiuulivlpquanianiinansznudedimdsdauazmsnaduuee ladtleavesduwudmad

Code : C80LS20 wib : 0.30 Date of Mix : 2/10/2009
Sample 1 X, 12.31 Sample 2 X, 12.08 Sample 3 X, 10.77 Average
s of Test| Age L, X, Al/Lg (109 L, X, AL/ (10 L, X, ablLg (10%)
(mm.) | (mm.) % (mm.) | (mm.) (mm.) | (mm.)

/82000 | 1 | 143.41 | 12.31 0 143.18 | 12.08 0 141.87 | 10.77 0 0
/82000 | 2 [ 14341 | 123 69.73014 143.18 | 12.07 | 69.84216 141.87 | 10.75 140.97413 | 93.51548
/82009 | 3 | 143.41 { 12.29 | 139.46029 143.18 | 12.06 | 139.68431 141.87 | 10.72 | 352.43533 | 210.5266
/8/2009 | 4 | 14341 | 1229 | 139.46029 || 143.18 | 12.05| 209.52647 141.87 | 10.7 493.40946 | 280.7987
/8/2009 | 5 | 14341 [ 12271 278.92058 143.18 | 12.03 | 349.21078 141.87 | 1068 | 634.38359 | 420.8383
v8/2009 | 6 | 143.41 | 12.26 | 348.65072 || 143.18 | 12.02| 419.05294 141.87 | 10.67 | 704.87066 | 490.8581
/82009 | 7 | 143.41 | 12.25 | 418.38087 || 143.18 | 12.02 | 419.05294 141.87 | 10.67 | 704.87066 | 514.1015
/8/2009 | g | 143.41 | 12.24 | 488.11101 143.18 | 12.01 | 488.89510 141.87 | 10.66 | 775.35772 | 584.1213
/8/2009 | o | 14341 | 12.23 | 557.84115 143.18 | 12.01 | 488.89510 141.87 | 10.66 | 775.35772 | 607.3647
/8/2009 | 10 | 143.41 | 12.22 | 627.57130 || 143.18 [ 12 558.73725 141.87 | 10.65 845.84479 | 677.3844
/8/2009 | 11 | 143.41 | 12.22 | 627.57130 || 143.18 | 11.99 | 628.57941 141.87 | 10.64 | 916.33185 | 724.1609
/82009 | 12 | 143.41 | 12.22 | 627.57130 || 143.18 | 11.98 | 698.42157 141.87 | 10.64 | 916.33185 | 747.4416
/8/2009 | 13 | 143.41 | 12.23 | 557.84115 143.18 | 11.97 | 768.26372 141.87 | 10.63 986.81892 | 770.9746
/8/2009 | 14 | 143.41 | 12.23 | 557.84115 143.18 | 11.96 | 838.10588 141.87 | 10.63 986.81892 | 794.2553
/8/2009 | 15 | 143.41 | 12.22 | 627.57130 || 143.18 | 11.95| 907.94804 141.87 | 10.63 986.81892 | 840.7794
/82009 | 16 | 14341 | 12.21 | 697.30144 143.18 | 11.94 | 977.79019 141.87 | 10.63 986.81892 | 887.3035
/8/2009 | 18 | 143.41 | 12.21 | 697.30144 || 143.18 [ 11.94| 977.79019 141.87 | 10.63 | 986.81892 | 887.3035
/8/2009 | 20 | 143.41 | 12.20 | 767.03159 143.18 | 11.92 | 1117.47451 141.87 | 10.63 986.81892 | 957.1083
9/2009 | 22 | 143.41 | 12.20 | 767.03159 143.18 | 11.91 | 1187.31666 141.87 | 10.62 | 1057.30598 | 1003.885
92009 | 24 | 14341 | 12.18 | 906.49188 143.18 | 11.9 | 1257.15882 141.87 | 10.61 | 1127.79305 | 1097.148
92009 | 26 | 143.41 | 12.16 | 1045.95217 || 143.18 | 11.89 | 1327.00098 141.87 | 10.6 1198.28012 | 1190.411
9/2009 | 28 | 14341 | 12.16 | 104595217 || 143.18 | 11.88 | 1396.84313 141.87 | 10.59 | 1268.76718 | 1237.187
9/2009 | 30 | 143.41 | 12.15 | 1115.68231 || 143.18 | 11.87 | 1466.68529 141.87 | 10.59 | 1268.76718 | 1283.712
/9/2009 | 32 | 143.41 | 12.15 | 1115.68231 || 143.18 | 11.87 | 1466.68529 141.87 | 10.59 | 1268.76718 | 1283.712
/9/2009 | 34 | 143.41 | 12.15 | 1115.68231 || 143.18 | 11.87 | 1466.68529 141.87 | 10.58 | 1339.25425 | 1307.207
192009 | 36 | 143.41 | 12.145( 1150.54738 || 143.18 | 11.86 | 1536.52745 141.87 | 10.58 | 1339.25425 1342.11
/9/2009 | 38 | 143.41 | 12.145] 1150.54738 || 143.18 | 11.86 | 1536.52745 141.87 | 10.58 | 1374.49778 | 1353.858
09/2009 | 40 | 143.41 | 12.145] 1150.54738 || 143.18 | 11.86 | 1536.52745 141.87 | 10.58 | 1339.25425 1342.11
972009 | 45 | 143.41 | 12.145} 1150.54738 || 143.18 | 11.86 | 1536.52745 141.87 | 10.58 | 137449778 | 1353.858
9/2009 | 50 | 143.41 | 12.145| 1150.54738 || 143.18 | 11.86 | 1536.52745 141.87 | 10.58 | 1339.25425 1342.11
10/2009 | 56 | 143.41 | 12.145[ 1150.54738 || 143.18 | 11.86{ 1536.52745 141.87 | 10.58 | 1374.49778 | 1353.858
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NFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

fniwaveswsiugullfulssanauianiinanssnudesmassasazmavaduuues Indiloguesdmudmad

Code : C70LS30 w/b : 0.30 Date of Mix : 2/10/2009
Sample 1 X, 10.35 Sample 2 X, 9.4 Sample 3 X, 10.13 Average
sofTest | Age | Ly | X, | AuL,ao® || Lo | X | AL,ach || Lo X, | ALL,(10%
(mm.) | (mm.) % (mm.) | (mm) (mm.) | (mm.)

8/2009 | 1 | 141.45]10.35 0 14050 | 9.4 0 141.23 | 10.13 0 0
8/2009 | 2 | 141.45]10.35 0 140.50 | 9.38 142.34875 141.23 | 10.11 141.61297 | 94.65391
/2009 | 3 | 141.45]10.34| 70.69636 140.50 | 9.35 | 355.87189 141.23 | 10.09 283.22594 | 236.5981
/2009 | 4 | 14145 1033 | 141.39272 140.50 | 934 | 427.04626 141.23 | 10.07 424.83892 331.0926
82000 | 5 | 141.45] 1033 141.39272 140.50 | 933 | 498.22064 14123 | 10.05 566.45189 | 402.0217
/2009 | ¢ | 141.45]10.32{ 212.08908 140.50 | 9.32 | 569.39502 141.23 | 10.03 708.06486 | 496.5163
/2009 | 7 | 141.45}10.32| 212.08908 140.50 | 9.31 | 640.56940 141.23 | 10.02 778.87134 | 543.8433
/2000 | 8 | 141.45| 1031 | 282.78544 140.50 | 9.31 | 640.56940 141.23 10 920.48432 614.613
8/2009 | o | 141.45]10.32] 212.08908 140.50 | 9.30 | 711.74377 141.23 | 9.98 1062.09729 | 661.9767
/2009 | 10 | 141.45{10.32 | 212.08908 14050 | 9.3 711.74377 141.23 | 9.97 1132.90377 | 685.5789
/2009 | 11 | 141.45 | 10.31| 282.78544 140.50 | 9.29 | 782.91815 14123 | 9.97 1132.90377 | 732.8691
2/2009 | 12 | 141.45 | 10.3 | 353.48180 140.50 | 9.29 | 782.91815 141.23 | 9.97 1132.90377 | 756.4346
/2009 | 13 | 141.45 | 10.29 | 424.17815 140.50 | 9.28 | 854.09253 141.23 |} 9.97 1132.90377 | 803.7248
'2/2009 | 14 { 141.45| 10.29 | 424.17815 140.50 | 9.28 | 854.09253 141,23 | 9.95 1274.51675 | 850.9291
22009 | 15 | 14145 | 10.29 | 424.17815 140.50 | 9.29 | 782.91815 14123 | 9.93 1416.12972 | 874.4087
'8/2009 | 16 | 141.45 | 10.28 | 494.87451 140.50 | 9.31 | 640.56940 141.23 | 9.92 1486.93620 | 874.1267
'8/2009 | 18 | 14145} 10.27| 565.57087 140.50 | 9.31 | 640.56940 141.23 | 991 1557.74269 | 921.2943
/2009 | 20 | 141.45|10.25| 706.96359 140.50 | 9.31 | 640.56940 141.23 | 9.91 1557.74269 | 968.4252
32009 | 22 | 141.45]10.23 | 848.35631 140.50 | 9.31 | 640.56940 141.23 1 9.91 1557.74269 | 1015.556
32009 | 24 | 141.45]10.21| 989.74903 140.50 | 9.32 | 569.39502 141.23 | 9.91 1557.74269 | 1038.962
32009 | 26 | 141.45]10.19) 1131.14175 {| 140.50 | 9.31 | 640.56940 141.23 | 9.91 1557.74269 | 1109.818
32009 | 28 | 141.45]10.17 | 1272.53446 ([ 140.50 | 9.31 | 640.56940 141.23 | 9.91 1557.74269 | 1156.949
'9/2009 | 30 | 141.45]10.16 | 1343.23082 (| 140.50 | 9.32 | 569.39502 14123 | 9.91 1557.74269 1156.79
'9/2009 | 32 | 141.45]10.16 | 1343.23082 || 140.50 | 9.32 | 569.39502 141.23 9.9 1628.54918 | 1180.392
'9/2009 | 34 | 141.45]10.16 | 1343.23082 [ 140.50 | 9.32 | 569.39502 141.23 | 9.905 1593.14593 | 1168.591
9/2009 | 36 | 141.45]10.15] 1413.92718 || 140.50 | 9.32 | 569.39502 141.23 9.9 1628.54918 | 1203.957
92009 | 38 | 141.45 | 10.15 | 1413.92718 ([ 140.50 | 9.32 | 569.39502 141.23 9.9 1628.54918 | 1203.957
92009 | 40 | 141.45| 10.14 | 1484.62354 || 140.50 | 9.32 | 569.39502 141.23 | 9.905 1593.14593 | 1215.721
972009 | 45 | 141.45 | 10.14 | 1484.62354 (| 140.50 | 9.32 { 569.39502 141.23 9.9 1628.54918 | 1227.523
972009 | 50 | 141.45 | 10.14 | 1484.62354 || 140.50 | 9.32 | 569.39502 141.23 | 9.905 1593.14593 | 1215.721
02009 | 56 | 141.451 10.14 | 1484.62354 | 140.50 | 9.32 | 569.39502 141.23 | 9.905 1593.14593 | 1215.721
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DEPARTMENT OF CIVIL ENGINEERING , FACULTY OF ENGINEERING
KING MONGKUT ' S INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.
CEMENT PASTE AUTOGENOUS SHRINKAGE TEST

NFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

Sndwavesmsiuyulinljquantidniinansznusedimddarazmsnaduuves IndfloavesFuudwad

Code : C100 wib : 0.35 Date of Mix : 1/10/2009

Sample 1 X, 991 Sample 2 X, 9.77 Sample 3 X, 8.67 Average

3 of Test|Age Lo X, |ALL (109 L, X, AL/L, (109 L, X, AL, (109
(mm.) (mm.) % (mm.) (mm.) (mm.) | (mm.)

02009 | 1 141.01 | 9.91 0 140.87 | 9.77 0 139.77 | 8.67 0 0
02009 | 2 | 141.01 9.9 70.91696 140.87 | 9.75 | 141.97487 || 139.77 | 8.65 | 143.09222 | 118.6613
02009 | 3 141.01 9.9 70.91696 140.87 | 9.74 | 212.96231 || 139.77 | 8.64 | 214.63833 | 166.1725
02009 | 4 | 141.01 | ¢9g9 | 141.83391 140.87 | 973 | 283.94974 || 139.77 | g.63 | 286.18445 | 237.3227
02009 | 5 141.01 | 9.g7 | 283.66782 140.87 | o972 | 354.93718 |} 139.77 | g1 | 429.27667 | 355.9606
02009 | 6 141.01 | 9.87 | 283.66782 140.87 | 9.71 | 425.92461 || 139.77 | 8.61 | 429.27667 | 379.623
02009 | 7 | 141.01 | 9.87 | 283.66782 140.87 | 9.70 | 496.91205 || 139.77 8.6 500.82278 | 427.1342
02009 | 8 141.01 | 9.86 | 354.58478 140.87 | 9.69 | 567.89948 || 139.77 8.6 500.82278 | 474.4357
10/20091 9 141.01 | 9.84 | 496.41869 140.87 | 9.69 | 567.89948 || 139.77 | 8.59 | 572.36889 | 545.5624
10,2009 | 10 | 141.01 | 9.82 | 638.25261 140.87 | 9.68 | 638.88692 || 139.77 | 8.57 | 715.46111 | 664.2002
1072009 | 11 | 141.01 | 9.82 | 638.25261 140.87 | 9.67 | 709.87435 || 139.77 | 8.56 | 787.00723 | 711.7114
1012000 | 12 | 141.01 | 9.83 | 567.33565 140.87 | 9.67 | 709.87435 || 139.77 | 8.54 | 930.09945 | 735.7698
102009 | 13 | 141.01 | 9.84 | 496.41869 140.87 | 9.66 | 780.86179 || 139.77 | 8.55 | 858.55334 | 711.9446
1072009 | 14 | 141.01 | 9.82 | 638.25261 140.87 | 9.66 | 780.86179 || 139.77 | 8.55 | 858.55334 | 759.2226
1012009 | 15 | 141.01 | 9.82 | 638.25261 140.87 | 9.65 | 851.84922 [| 139.77 | 8.54 | 930.09945 | 806.7338
102009 | 16 | 141.01 [ 9.81 | 709.16956 140.87 | 9.65 | 851.84922 || 139.77 | 8.54 | 930.09945 | 830.3727
10120090 | 18 | 141.01 | 9.80 | 780.08652 140.87 | 9.64 | 922.83666 || 139.77 | 8.53 {1001.64556| 901.5229
10/2009 | 20 | 141.01 | 9.79 | 851.00347 140.87 | 9.63 | 993.82409 || 139.77 | 8.51 | 1144.73778| 996.5218
1012009 | 22 | 141.01 | 9.79 | 851.00347 140.87 | 9.62 | 1064.81153 || 139.77 | 8.48 | 1359.37612( 1091.73
1012009 | 24 | 141.01 | 9.79 | 851.00347 140.87 | 9.61 | 1135.79896|| 139.77 | 8.46 |1502.46834| 1163.09
1012009 | 26 | 141.01 { 9.78 | 921.92043 140.87 | 9.61 | 1135.79896 (| 139.77 | 8.45 | 1574.01445| 1210.578
1072000 | 28 | 141.01 [ 9.78 | 921.92043 140.87 9.6 |1206.78640|| 139.77 | 8.45 | 1574.01445( 1234.24
1072009 | 30 | 141.01 | 9.77 | 992.83739 140.87 9.6 |1206.78640 | 139.77 | 8.43 | 1717.10668 | 1305.577
1172009 | 32 | 141.01 | 9.76 | 1063.75434 || 140.87 | 9.59 ([ 1277.77383|| 139.77 | 8.42 | 1788.65279| 1376.727
11720090 | 34 | 141.01 | 9.77 | 992.83739 140.87 | 9.59 |1313.26755(] 139.77 | 8.44 | 1645.56056 | 1317.222
1172009 | 36 | 141.01 | 9.76 | 1063.75434 || 140.87 | 9.58 | 1384.25499 | 139.77 | 8.45 | 1574.01445| 1340.675
1172009 | 38 | 141.01 | 9.77 | 992.83739 140.87 | 9.575 | 1384.25499 || 139.77 | 8.45 | 1574.01445( 1317.036
112009 | 40 | 141.01 | 9.76 | 1063.75434 || 140.87 | 9.57 | 1419.74870|| 139.77 | 8.44 | 1645.56056 | 1376.355
112009 | 45 | 141.01 | 9.76 | 1063.75434 || 140.87 | 9.575 | 1384.25499 || 139.77 | 8.45 | 1574.01445| 1340.675
112009 | 50 | 141.01 | 9.76 | 1063.75434 (| 140.87 | 9.57 | 1419.74870|| 139.77 | 8.44 | 1645.56056| 1376.355
112009 | 56 | 141.01 | 9.76 | 1063.75434 || 140.87 | 9.575 | 1384.25499 || 139.77 | 8.43 | 1717.10668 | 1388.372
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INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

SnwavesmsAuuliulysquaniafiinanssnuremmdsdauazmsnaduues Indilervesdmusiwad

Code : C90LM10 wib: 0.35 Date of Mix : 1/10/2009
Sample 1| X, 8.64 Sample2| X, 9.97 Sample 3] X, 10.3 Average |
s of Test| Age Lo X, AL, (109 L, X, AL, (10°9) L, X, AL (10°9)
(mm.) | (mm.) % (mm.) | (mm.) (mm.) | (mm.)
0/2009 | 1 139.74 | 8.64 0 141.07 | 9.97 0 141.40 103 0 0
0/2009 | 2 139.74 | 8.64 0.00000 141.07 | 9.95 | 141.77359 141.40 | 10.29 } 70.72136 70.83
0/2009 | 3 139.74 | 8.63 71.56147 141.07 | 9.93 | 283.54718 141.40 | 10.25 | 353.60679 | 236.24
02009 | 4 | 139.74 | ggo | 143.12294 141.07 99 496.20756 141.40 | 1024 | 424.32815 | 354.55
072000 | 5 | 13974 | ge61 | 214.68441 141.07 | 989 | 567.09435 14140 | 10.25 | 353.60679 | 378.46
02009 | 6 139.74 8.6 286.24589 141.07 | 9.90 (| 496.20756 141.40 | 10.26 | 282.88543 355.11
0/2009 | 7 139.74 8.6 286.24589 141.07 | 9.91 | 425.32076 141.40 | 10.25 | 353.60679 355.06
0/2009 | 8 139.74 | 8.59 | 357.80736 141.07 | 9.88 | 637.98114 141.40 | 10.23 | 495.04950 | 496.95
1072009 | 9 139.74 | 8.58 | 429.36883 141.07 | 9.87 | 708.86794 141.40 | 10.21 | 636.49222 591.58
1072009 | 10 { 139.74 | 8.57 | 500.93030 141.07 | 9.87 | 708.86794 141.40 10.2 | 707.21358 639.00
10/2009 | 11 | 139.74 | 8.57 | 500.93030 141.07 | 9.86 | 779.75473 141.40 | 10.21 636.49222 639.06
1020091 12 | 139.74 | 8.56 | 572.49177 141.07 | 9.86 | 779.75473 141.40 10.2 | 707.21358 686.49
102009 | 13 | 139.74 | 8.56 | 572.49177 141.07 | 9.84 | 921.52832 141.40 | 10.18 | 848.65629 | 780.89
1012009 | 14 | 139.74 | 8.55 | 644.05324 141.07 | 9.85 | 850.64153 141.40 | 10.19 | 777.93494 | 757.54
102000 | 15 | 139.74 | 854 | 715.61471 141.07 | 9.86 | 779.75473 141.40 | 10.17 | 919.37765 804.92
102009 | 16 | 139.74 | 8.53 | 787.17618 141.07 | 9.85 | 850.64153 141.40 | 10.16 | 990.09901 875.97
102009 | 18 | 139.74 | 8.53 | 787.17618 141.07 | 9.85 | 850.64153 141.40 | 10.14 | 1131.54173 | 923.12
102009 | 20 | 139.74 | 8.52 | 858.73766 141.07 | 9.84 | 921.52832 141.40 | 10.15 | 1060.82037 | 947.03
102009 | 22 | 139.74 | 8.51 | 930.29913 141.07 | 9.82 | 1063.30191 141.40 { 10.14 | 1131.54173 | 1041.71
10/2009 | 24 | 139.74 | 8.50 | 1001.86060 141.07 9.8 1205.07549 141.40 | 10.14 | 1131.54173 | 1112.83
102009 | 26 | 139.74 | 8.49 | 1073.42207 141.07 | 9.81 | 1134.18870 14140 | 10.13 | 1202.26308 | 1136.62
1012009 { 28 | 139.74 | 8.49 | 1073.42207 141.07 | 9.81 | 1134.18870 141.40 | 10.12 | 1272.98444 | 1160.20
1072009 | 30 | 139.74 | 8.485 | 1109.20281 141.07 9.8 1205.07549 141.40 | 10.11 | 1343.70580 | 1219.33
12009 | 32 | 139.74 | 848 | 1144.98354 141.07 9.8 1205.07549 141.40 | 10.12 | 1272.98444 | 1207.68
12009 | 34 | 139.74 | 847 [ 1216.54501 141.07 | 9.79 | 1275.96229 141.40 | 10.11 | 1343.70580 | 1278.74
172009 | 36 | 139.74 | 8.465 | 1252.32575 141.07 | 9.78 | 1346.84908 141.40 10.1 | 1414.42716 | 1337.87
1/2009 | 38 | 139.74 | 8.465 | 1252.32575 141.07 9.8 1205.07549 141.40 | 10.12 | 1272.98444 | 1243.46
112009 | 40 | 139.74 | g46 | 1288.10648 141.07 9.8 | 1205.07549 141.40 | 10.12 | 1272.98444 | 1255.39
11/200§ 45 | 139.74 | 8.465 | 1252.32575 141.07 | 9.81 | 1134.18870 141.40 10.1 | 1414.42716 | 1266.98
112009 | 50 | 139.74 | 8.46 | 1288.10648 141.07 | 9.82 | 1063.30191 141.40 10.1 | 1414.42716 | 1255.28
112009 | 56 | 139.74 | 8.46 | 1288.10648 141.07 | 9.79 | 1275.96229 141.40 | 10.09 | 1485.14851 | 1349.74
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INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

Sniwaveamfiugulfulpsquaniandnansenusemmdssauazmsvaduuves Indiflsavesduudmad

Code : C80LM20 wib: 0.35 Date of Mix : 1/10/2009
Sample 1 X, 1049 Sample 2 X, 10.6 Sample 3 X, 9.89 Average
> of Test| Age L | x, | ALL (109 L, X, | ALL,(10%) L, X, | ALLg(10%
(mm.) | (mm) % (mm.) | (mm.) (mm.) | (mm)
102009 | 1 141.59 | 10.49 0 141.70 | 10.6 0 14099 | 9.89 0 0
1012009 | 2 141.59 | 1048 70.62646 141.70 | 10.59 | 70.57163 140.99 | 9.87 | 141.85403 94.351
1012009 | 3 141.59 |10.47| 141.25291 141.70 | 10.59 | 70.57163 14099 | 9.85 | 283.70806 165.178
102009 | 4 141.59 | 1047| 141.25291 141.70 | 1059 | 70.57163 14099 | 984 | 354.63508 188.820
1072009 | 5 141.59 | 1046 211.87937 141.70 | 1058 | 141.14326 140.99 | 9g3 | 425.56210 | 259.528
10/2009 | 6 141.59 | 1046 211.87937 141.70 | 10.58 | 141.14326 140.99 | 9.82 | 496.48911 283.171
10/2009 | 7 141.59 |10.45| 282.50583 141.70 | 10.58 | 141.14326 140.99 | 9.82 | 496.48911 306.713
10/2009 | 8 141.59 |10.45| 282.50583 141.70 | 10.57 { 211.71489 14099 | 9.81 | 567.41613 353.879
102009 | 9 141.59 11044 353.13228 141.70 | 10.57 | 211.71489 140.99 | 9.81 | 567.41613 | 377.421
1072009 | 10 | 141.59 |10.44] 353.13228 141.70 | 10.56 | 282.28652 14099 | 9.81 | 567.41613 | 400.945
102009 | 11 | 141.59 | 1043 | 423.75874 141.70 | 10.53 | 494.00141 140.99 9.8 638.34314 | 518.701
102009 | 12 | 141.59 | 1043 423.75874 141.70 | 10.5 | 705.71630 140.99 9.8 638.34314 | 589.273
102009 | 13 | 141.59 | 10.43| 423.75874 141.70 | 10.48 | 846.85956 140.99 | 9.79 | 709.27016 | 659.963
102009 | 14 | 141.59 | 1043 | 423.75874 141.70 | 10.49 | 776.28793 140.99 | 9.79 | 709.27016 | 636.439
10/2009 | 15 | 141.59 | 104 | 635.63811 141.70 | 10.49 | 776.28793 140.99 | 9.78 | 780.19718 | 730.708
1072000 | 16 | 141.59 | 104 | 635.63811 141.70 { 1048 | 846.85956 140.99 | 9.78 | 780.19718 | 754.232
102009 | 18 | 141.59 | 1038} 776.89102 141.70 | 10.5 | 705.71630 140.99 | 9.77 | 851.12419 | 777.911
102009 | 20 | 141.59 | 10.37| 847.51748 141.70 | 10.49 | 776.28793 14099 | 9.76 | 922.05121 848.619
1012009 | 22 | 141.59 |10.38| 776.89102 141.70 | 1049 | 776.28793 14099 | 9.75 | 992.97823 848.719
102009 | 24 | 141.59 [ 10.36| 918.14394 141.70 | 10.48 | 846.85956 14099 | 9.74 | 1063.90524 | 942.970
1072009 | 26 | 141.59 |10.36{ 918.14394 141.70 | 10.56 | 282.28652 140.99 | 9.74 | 1063.90524 | 754.779
102009 | 28 | 141.59 |10.34| 1059.39685 || 141.70 | 10.53 | 494.00141 14099 | 9.73 | 1134.83226 | 896.077
102009 | 30 | 141.59 | 10.32 1200.64976 || 141.70 | 10.5 | 705.71630 14099 | 9.73 | 1134.83226 | 1013.733
112009 | 32 | 141.59 [10.31] 127127622 || 141.70 | 10.48 | 846.85956 14099 | 9.72 | 1205.75927 | 1107.965
112009 | 34 | 141.59 [10.31] 1271.27622 || 141.70 | 10.49 | 776.28793 14099 | 9.72 | 1205.75927 | 1084.441
1172000 | 36 | 14159 | 1031 127127622 || 141.70 | 10.49 [ 776.28793 || 140.99 [ 9.72 | 1205.75927 | 1084.441
(12009 | 38 | 141.59 | 10.3 | 1341.90268 || 141.70 | 10.48 | 846.85956 140.99 | 9.72 | 1205.75927 | 1131.507
112009 | 40 | 141.59 | 1031 1271.27622 | 141.70 | 10.5 | 705.71630 14099 | 9.72 | 1205.75927 | 1060.917
1172009 | 45 | 14159 | 1031 1271.27622 || 141.70 | 10.49 | 776.28793 140.99 | 9.72 | 1205.75927 | 1084.441
1172009 | 50 | 14159 | 103 | 1341.90268 |[ 141.70 | 10.49 | 776.28793 || 140.99 | 9.72 | 1205.75927 | 1107.983
1172009 | 56 | 14159 | 103 | 1341.90268 |[ 141.70 [ 10.48 | 846.85956 || 140.99 | 9.72 | 1205.75927 | 1131.507
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INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

a a a o o o 1o v ow o ¢
Sninavesnsiuulimlpauanianinonsznudesmdesauasmmaduuves Indifivavesduudmad

Code : C70LM30 wib : 0.35 Date of Mix : 1/10/2009
Sample 1| X, 11.13 Sampled X, 10.59 Sample J X, 11.18 Average |
> of Test|Age Lo X, ALJL, (10%) L, X, AL/, (10%) L, X, ALIL, (10°%)
mm) [@m)| % (mm) | Gmm.) (mm) | (mm)
10/2009 | 1 | 14223 | 11.13 0 141.69 | 10.59 0 14228 | 11.18 0 0
102000 | 2 | 14223 | 11.12 | 70.30865 141.69 | 10.59 0.00000 14228 | 11.18 0 23.43622
(02000 | 3 | 14223 | 11.1 | 210.92596 (| 141.69 | 10.59 0.00000 142.28 | 11.17 | 70.28394715 | 93.73664
102009 | 4 | 14223 | 111 | 210.92596 (| 141.69 | 1058 | 70.57661 142.28 | 11.17 70.28395 | 117.2622
10/2009 | 5 | 14223 | 11.00 | 281.23462 || 141.69 | 10.56 | 211.72983 142.28 | 11.16 | 140.56789 | 211.1774
(0/2009 | 6 | 14223 | 11.07 | 421.85193 || 141.69 | 10.56 | 211.72983 14228 | 11.15 | 210.85184 | 281.4779
to/2009 | 7 | 142.23 | 11.06 | 492.16058 [ 141.69 | 10.56 | 211.72983 14228 | 11.14 | 281.13579 | 328.3421
10/2009 | 8 | 14223 | 11.04 | 632.77789 || 141.69 | 10.55 | 282.30644 142.28 | 11.14 | 281.13579 | 398.74
10/2000) o | 14223 | 11.03 | 703.08655 || 141.69 | 10.54 | 352.88305 14228 | 11.13 | 351.41974 | 469.1298
102009 | 10 | 142.23 | 11.05 | 562.46924 (| 141.69 | 10.53 | 423.45967 14228 | 11.12 | 421.70368 | 469.2109
102009 | 11 | 14223 | 11.05 | 562.46924 || 141.69 | 10.53 | 423.45967 142,28 | 11.12 | 421.70368 | 469.2109
102009 | 12 | 142.23 | 11.04 | 632.77789 || 141.69 | 10.53 | 423.45967 142,28 | 11.11 | 491.98763 | 516.0751
10/2009 | 13 | 142.23 | 11.02 | 773.39520 || 141.69 | 10.52 | 494.03628 14228 | 11.10 | 562.27158 | 609.901
10/2000 | 14 | 142.23 11 914.01251 || 141.69 | 10.5 | 635.18950 14228 | 11.09 | 632.55552 | 727.2525
102009 | 15 | 142.23 11 914.01251 || 141.69 | 10.51 | 564.61289 14228 | 11.09 | 632.55552 | 703.727
102000 | 16 | 142.23 | 10.96 | 119524713 || 141.69 | 10.52 | 494.03628 14228 | 11.08 | 702.83947 | 797.3743
1072009 | 18 | 142.23 | 10.97 | 1124.93848 || 141.69 | 10.5 | 635.18950 142.28 | 11.07 | 773.12342 | 844.4171
102009 | 20 | 142.23 | 10.95 | 1265.55579 || 141.69 | 1049 | 705.76611 14228 | 11.07 | 773.12342 | 914.8151
102009 | 22 | 14223 | 10.93 | 1406.17310 || 141.69 | 10.48 | 776.34272 142.28 | 11.06 | 843.40737 | 1008.641
102009 | 24 | 142.23 | 10.92 | 1476.48175 || 141.69 | 10.46 | 917.49594 14228 | 11.05 | 913.69131 | 1102.556
1072009 | 26 | 142.23 | 10.90 | 1617.09906 |[ 141.69 | 10.46 | 917.49594 14228 | 11.05 | 913.69131 | 1149.429
1072009 | 28 | 14223 | 10.89 | 1687.40772 || 141.69 | 10.45 | 988.07255 14228 | 11.04 | 983.97526 | 1219.819
10/2009 | 30 | 142.23 | 10.89 | 1687.40772 || 141.69 | 10.45 | 988.07255 14228 | 11.04 | 983.97526 | 1219.819
1172009 | 32 | 142.23 | 10.88 | 1757.71637 || 141.69 | 10.44 | 1058.64916 || 142.28 | 11.03 | 1054.25921 | 1290.208
112009 | 34 | 142.23 | 10.9 | 1617.09906 || 141.69 | 10.44 | 1058.64916 || 142.28 | 11.03 | 1054.25921 | 1243.336
112009 | 36 | 142.23 | 109 | 1617.09906 || 141.69 | 10.44 | 1058.64916 || 142.28 | 11.025 | 1089.40118 { 1255.05
(172009 | 38 | 14223 | 10.9 | 1617.09906 |f 141.69 | 10.43 | 1129.22577 || 142.28 | 11.02 | 1124.54315 | 1290.289
1172009 | 40 | 142.23 | 10.88 | 1757.71637 (| 141.69 | 10.44 | 1058.64916 || 142.28 | 11.025 | 1089.40118 | 1301.922
112009 | 45 | 142.23 | 10.88 | 1757.71637 (| 141.69 | 10.43 | 1129.22577 || 142.28 | 11.02 | 1124.54315 | 1337.162
112009 | .50 | 142.23 | 10.88 | 1757.71637 || 141.69 | 10.44 | 1058.64916 || 142.28 | 11.025 | 1089.40118 | 1301.922
.11/2009 56 | 142.23 | 10.88 | 1757.71637 || 141.69 [ 1043 | 1129.22577 || 142.28 | 11.02 | 1124.54315 | 1337.162
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CEMENT PASTE AUTOGENOUS SHRINKAGE TEST

INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

gninavemsAuuliinlquaninilinansznudedimasauas msnadumuues Indilorvesdnudinad

Code : C90LS10 wib: 0.35 Date of Mix : 1/10/2009

Sample 1 X, 12,61 Sample 2 X, 11.27 Sample 3 X, 11.93 Average

sof Test(Age | L, X, | ALL(10% L, X, ALL, (109 L, X, ALL, (10%
(mm.) |(mm.) % (mm.) | (mm.) (mm.) | (mm.)

102009 | 1 | 146.71 | 12.61 0 14537 | 11.27 0 146.03 | 11.93 0 0
10/2009 | 2 | 146.71 | 12.6 | 68.16168 14537 | 11.26 | 68.78998 146.03 | 11.92 | 68.47907964 | 68.47691
102009 | 3 | 146.71 | 12.59| 136.32336 || 145.37 | 11.24 | 206.36995 146.03 | 11.93 0.00000 114.2311
102009 | 4 | 146.71 | 12.59| 136.32336 14537 | 1123 | 27515994 146.03 | 11.91 136.95816 | 182.8138
102000 | 5 | 146.71 | 12.58| 204.48504 || 14537 | 1123 | 275.15994 146.03 | 11.91 136.95816 | 205.5344
102000 | 6 | 146.71 | 12.57| 272.64672 || 145.37 | 11.22 | 343.94992 146.03 | 119 205.43724 | 274.0113
10/2009 | 7 | 146.71 | 12.56 | 340.80840 || 145.37 | 11.22 | 343.94992 146.03 { 11.9 20543724 | 296.7319
10/20090 | 8 | 146.71 | 12.55| 408.97008 || 14537 | 11.21 | 412.73991 146.03 | 11.89 | 273.91632 | 365.2088
102000 | 9 | 146.71 | 12.54| 477.13176 || 145.37 | 11.21 | 412.73991 146.03 | 11.89 | 273.91632 | 387.9293
102009 | 10 | 146.71 | 12.53 | 545.29344 || 145.37 | 11.21 | 412.73991 146.03 | 11.89 | 273.91632 | 410.6499
102009 | 11 | 146.71 | 12.52| 613.45512 || 14537 | 11.2 | 481.52989 146.03 | 11.89 | 273.91632 | 456.3004
102009 | 12 | 146.71 | 12.51 | 681.61680 || 145.37 | 11.19 | 550.31987 146.03 | 11.89 | 273.91632 | 501.951
n0/2009 | 13 | 146.71 | 12.51 | 681.61680 | 145.37 | 11.19 | 550.31987 146.03 | 11.88 | 342.39540 | 524.7774
10/2009 | 14 | 146.71 | 12.5 | 749.77847 || 145.37 | 11.18 | 619.10986 146.03 | 11.87 | 410.87448 | 593.2543
n0/2009 | 15 | 146.71 | 12.5 | 749.77847 || 14537 | 11.16 | 756.68983 146.03 | 11.86 | 479.35356 | 661.9406
102009 | 16 | 146.71 | 12.49| 817.94015 || 145.37 | 11.15 | 825.47981 146.03 | 11.85 | 547.83264 | 730.4175
1012009 | 18 | 146.71 | 12.49| 852.02099 || 145.37 | 11.14 { 894.26979 146.03 | 11.84 | 616.31172 | 787.5342
102009 | 20 | 146.71 | 12.48 | 920.18267 || 145.37 | 11.12 | 1031.84976 || 146.03 | 11.82 | 753.26988 | 901.7674
1072009 | 22 | 146.71 | 12.47| 954.26351 || 145.37 { 11.11 | 1100.63975 || 146.03 | 11.82 | 753.26988 | 936.0577
10/2009 | 24 | 146.71 | 12.46 | 1022.42519 || 145.37 | 11.11 | 1100.63975 || 146.03 | 11.81 | 821.74896 | 981.6046
102009 | 26 | 146.71 | 12.46 | 1022.42519 || 145.37 | 11.11 | 1100.63975 || 146.03 | 11.81 | 821.74896 | 981.6046
102009 | 28 | 146.71 | 12.45| 1090.58687 || 14537 | 11.1 | 1169.42973 || 146.03 | 11.79 [ 958.70711 | 1072.908
102009 | 30 | 146.71 | 12.45] 1124.66771 || 145.37 | 11.08 | 1307.00970 |f 146.03 | 11.78 | 1027.18619 | 1152.955
1172009 | 32 | 146.71 | 12.44 | 1158.74855 || 145.37 | 11.07 | 1375.79968 (| 146.03 | 11.77 | 1095.66527 | 1210.071
11/2009 | 34 | 146.71 | 12.44| 1192.82939 || 145.37 | 11.08 | 1307.00970 (| 146.03 | 11.77 | 1095.66527 | 1198.501
112009 | 36 | 146.71 | 12.44| 1192.82939 || 145.37 | 11.09 { 1238.21972 (| 146.03 | 11.76 | 1164.14435 [ 1198.398
1172000 | 38 | 146.71 | 12.43 | 122691023 || 145.37 | 11.10 | 1169.42973 || 146.03 | 11.79 | 95870711 | 1118.349
1172009 | 40 | 146.71 | 12.44 | 1192.82939 || 145.37 | 11.08 | 1307.00970 || 146.03 | 11.77 | 1095.66527 | 1198.501
112009 | 45 | 146.71 | 12.43| 1226.91023 || 14537 | 11.08 | 1307.00970 || 146.03 | 11.78 | 1027.18619 | 1187.035
112009 | 50 | 14671 | 12.44 | 1192.82939 || 14537 | 11.07 | 1375.79968 || 14603 | 11.78 | 1027.18619 | 1198.605
112009 | 56 | 146.71 | 12.43 ] 1226.91023 || 145.37 | 11.07 | 1375.79968 146.03 | 11.77 | 1095.66527 | 1232.792
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CEMENT PASTE AUTOGENOUS SHRINKAGE TEST
INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

svwaveansiuulfuljgmauiandnansznudemirdidauazmsnaduuves Indiloavesduudmad

Code : C80LS20 w/b : 0.35 Date of Mix : 1/10/2009
Sample 1| X, 10.63 Sampled X, 9.78 Sample 3 X, 10.4 Average
eof Test|Age | 1 X, al/L, (10°) L, X, AL/L, (10°%) L, X, AL/, (10%)
(mm.) | (mm.) % (mm.) ((mm.) (mm.) | (mm.)
10/2000 | 1 | 141.73 | 10.63 0 189.88 | 9.78 0 141.50 | 10.4 0 0
10/2009 | 2 | 141.73 | 10.64 | -70.55669 || 189.88 | 9.76 | 105.32968 141.50 | 10.41 | -70.67138 [-11.96613
10/2009 | 3 | 141.73 | 10.64 [ -70.55669 || 189.88 [ 9.75 | 157.99452 141.50 | 10.41 | -70.67138 | 5.588817
10/2009 | 4 | 14173 | 1063 0.00000 189.88 | 974 | 210.65936 141.50 | 1039 70.67138 93.77691
10/2000 | s | 141.73 | 1062 | 70.55669 189.88 | 974 | 210.65936 141.50 | 1037 | 212.01413 | 164.4101
102009 | 6 | 141.73 | 10.62 | 70.55669 189.88 | 9.73 | 263.32420 14150 | 10.37 | 212.01413 181.965
lo/2009 | 7 | 141.73 | 10.61 | 141.11338 || 189.88 | 9.72 | 315.98905 141.50 | 10.37 | 212.01413 | 223.0389
10/2009 | 8 | 141.73 [ 10.6 | 211.67008 || 189.88 | 9.71 | 368.65389 141.50 | 10.36 | 282.68551 | 287.6698
10/2000 | 9 | 141.73 | 10.58 | 352.78346 || 189.88 | 9.70 | 421.31873 141.50 | 10.36 | 282.68551 | 352.2626
10/2009 | 10 | 141.73 | 10.59 | 282.22677 || 189.88 [ 9.69 | 473.98357 141.50 | 10.35 | 353.35689 | 369.8557
10/2009 | 11 | 141.73 | 10.58 | 352.78346 || 189.88 | 9.68 | 526.64841 141.50 | 10.33 | 494.69965 | 458.0438
10/2009 | 12 | 141.73 | 10.57 | 423.34015 || 189.88 | 9.67 | 579.31325 141.50 | 1032 | 565.37102 | 522.6748
102009 | 13 | 141.73 | 10.56 | 493.89685 {| 189.88 | 9.66 | 631.97809 141.50 | 10.31 [ 636.04240 | 587.3058
10/2009 | 14 | 141.73 | 10.54 | 635.01023 (| 189.88 | 9.65 | 684.64293 141.50 | 1032 | 565.37102 | 628.3414
102009 | 15 | 141.73 | 10.52 | 776.12362 || 189.88 | 9.64 | 737.30777 141.50 | 10.32 | 565.37102 | 692.9341
102009 | 16 | 14173 | 10.5 | 917.23700 || 189.88 | 9.64 | 737.30777 141.50 | 10.3 706.71378 | 787.0862
10/2009 | 18 | 141.73 | 10.50 | 917.23700 || 189.88 | 9.63 | 789.97261 141.50 | 1031 | 636.04240 | 781.084
102009 | 20 | 141.73 | 10.50 | 917.23700 || 189.88 | 9.62 | 842.63746 141.50 | 10.32 | 565.37102 | 775.0818
10/2009 | 22 | 14173 | 10.51 | 846.68031 || 189.88 | 9.61 | 895.30230 141,50 | 10.32 | 565.37102 | 769.1179
10/2009 | 24 | 141.73 | 1049 | 987.79369 || 189.88 | 9.6 | 947.96714 || 141.50 | 10.3 706.71378 | 880.8249
10/2009 | 26 | 141.73 | 10.48 | 1058.35038 || 189.88 | 9.595| 974.29956 141.50 | 10.28 | 848.05654 | 960.2355
10,2009 | 28 | 141.73 | 10.45 | 1270.02046 || 189.88 | 9.59 | 1000.63198 141.50 | 10.28 848.05654 1039.57
10/2009 | 30 | 141.73 | 10.46 | 1199.46377 || 189.88 | 9.58 | 1053.29682 || 141.50 | 10.29 | 777.38516 | 1010.049
11/2009 | 32 | 141.73 | 10.46 | 1199.46377 || 189.88 | 9.575| 1079.62924 (| 141.50 | 10.29 | 777.38516 | 1018.826
11/2009 | 34 | 141.73 | 10.47 | 1128.90708 || 189.88 957 | 110596166 || 14150 | 10.3 706.71378 | 980.5275
11/2009 | 36 | 141.73 | 10.48 | 1058.35038 || 189.88 | 9.57 | 110596166 (| 141.50 | 1029 | 777.38516 | 980.5657
1172009 | 38 | 141.73 | 10.46 | 1199.46377 [] 189.88 | 9.57 | 1105.96166 (| 141.50 | 10.28 | 848.05654 [ 1051.161
11/2000 | 40 | 141.73 | 10.48 | 105835038 || 189.88 | 9.57 | 1105.96166 || 141.50 | 10.28 | 848.05654 | 1004.123
11/2009 | 45 | 141.73 | 10.49 | 987.79369 || 189.88 | 9.57 | 1105.96166 || 141.50 | 10.27 | 918.72792 | 1004.161
1172009 | 50 | 141.73 | 10.49 | 987.79369 || 189.88 | 9.57 | 110596166 || 141.50 | 1027 | 918.72792 | 1004.161
112009 | 56 | 141.73 | 10.49 | 987.79369 || 189.88 | 9.57 | 1105.96166 || 141.50 | 10.27 | 918.72792 | 1004.161
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NFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

dnFwavesriuulSulsquantaniinansenudessasdauasmnaduuues Indiloavesdmudinag

Code : C70LS30 w/b : 0.35 Date of Mix : 1/10/2009
Sample 1 X, 9.57 Sample 2 X, 3.89 Sample 3 X, 8.33 Average
teof Test | Age | L, X, | ALL(10%) L, X, ALL, (109 L, X, AL/L, (109
(mm.) | (mm.) % (mm.) | (mm.) (mm.) | (mm)
{0/2009 1 | 140.67 ] 9.57 0 186.99 | 8.89 0 13943 | 8.33 0 0
1012009 | 2 | 140.67 | 9.56 | 71.08836284 || 186.99 | 8.88 53.47880 13943 | 8.33 0.00000 41.52239
1072009 | 3 | 140.67 | 9.56 71.08836 186.99 | 8.87 106.95759 13943 | 8.31 143.44115 107.1624
1020090 | 4 | 140.67 | 954 | 213.26509 186.99 | 887 106.95759 139.43 | g9 286.88231 202.3683
1072009 [ 5 | 140.67 | 952 | 355.44181 186.99 | 386 160.43639 13943 | g78 358.60288 | 291.4937
102009 | ¢ | 140.67 | 9.51 | 426.53018 186.99 | 8.85 | 213.91518 13943 | 8.28 358.60288 333.0161
1072000 | 7 | 140.67 | 9.52 | 355.44181 186.99 [ 8.85 | 240.65458 13943 | 8.27 430.32346 342.14
10/2009 | 8 | 140.67 [ 9.51 | 426.53018 186.99 | 8.84 | 267.39398 13943 | 8.27 430.32346 374.7492
10/2009| 9 | 140.67| 9.5 497.61854 186.99 | 8.83 | 320.87277 13943 | 8.25 573.76461 464.0853
10/2009 | 10 | 140.67 | 9.49 [ 568.70690 186.99 | 8.82 | 37435157 13943 | 8.24 645.48519 529.5146
102009 | 11 | 140.67 { 9.48 | 639.79527 186.99 | 8.81 | 427.83037 13943 [ 8.24 645.48519 571.0369
'10/2009 | 12 | 140.67 | 9.48 | 639.79527 186.99 { 8.8 481.30916 139.43 | 8.24 645.48519 588.8632
10/2009 | 13 | 140.67 | 9.47 | 710.88363 186.99 | 8.79 | 534.78796 13943 { 8.23 717.20577 654.2925
"10/2009 | 14 | 140.67 | 9.48 | 639.79527 186.99 | 8.79 | 561.52735 13943 | 8.22 788.92634 663.4163
102009 | 15 | 140.67 { 9.47 | 710.88363 186.99 | 8.78 | 588.26675 13943 | 8.23 717.20577 672.1187
102009 | 16 | 140.67 [ 9.46 | 781.97199 186.99 | 8.77 | 641.74555 13943 | 8.23 717.20577 | 713.6411
'10/2009 | 18 | 140.67 | 9.45 | 853.06035 186.99 | 8.76 | 695.22434 13943 | 8.22 788.92634 | 779.0703
"10/2009 | 20 | 140.67 | 9.44 1 924.14872 186.99 | 8.75 | 748.70314 13943 | 8.22 788.92634 820.5927
102009 | 22 | 140.67 | 9.43 | 995.23708 186.99 | 8.74 | 802.18193 139.43 8.2 932.36750 909.9288
70/2009 | 24 | 140.67 | 9.41 | 1137.41381 || 186.99 | 8.73 | 855.66073 13943 | 8.18 1075.80865 | 1022.961
102009 | 26 | 140.67 | 942 | 1066.32544 || 186.99 | 8.72 | 909.13953 13943 | 8.16 1219.24980 | 1064.905
'10/2009 | 28 | 140.67 | 9.42 | 1066.32544 _ 186.99 | 8.71 962.61832 13943 | 8.15 1290.97038 | 1106.638
1072009 | 30 | 140.67 | 9.41 | 1137.41381 186.99 | 8.71 | 962.61832 13943 | 8.14 1362.69096 | 1154.241
112009 | 32 | 140.67 | 9.41 | 1137.41381 186.99 | 8.705| 989.35772 13943 | 8.15 1290.97038 | 1139.247
112009 | 34 | 140.67 | 94 | 1208.50217 |} 186.99 | 8.71 989.35772 13943 | 8.15 1290.97038 | 1162.943
112009 | 36 | 140.67 | 94 | 1208.50217 || 186.99 | 8.7 1016.09712 13943 | 8.14 1362.69096 | 1195.763
1172009 | 38 | 140.67 | 9.4 | 1208.50217 || 186.99 | 8.7 1016.09712 13943 | 8.14 1362.69096 | 1195.763
11/2009 | 40 | 140.67 | 94 | 1208.50217 || 186.99 | 8.7 1016.09712 13943 | 8.15 1290.97038 | 1171.857
"11/2009 | 45 | 140.67 | 939 | 1279.59053 || 186.99 | 8.7 1016.09712 13943 | 8.16 1219.24980 | 1171.646
1172009 | 50 | 140.67 | 939 | 1279.59053 || 186.99 | 8.69 | 1069.57591 13943 | 8.15 1290.97038 | 1213.379
1172009 | 56 | 140.67 | 939 | 1279.59053 || 186.99 | 8.7 1016.09712 13943 | 8.15 1290.97038 | 1195.553
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NFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

a a a as wad 't o @ w a L4
answaveamsuuliulquaninniinanssnudedimasdauazsmsvaduuves IndillsavesSmudnad

Code : C100 wib : 0.40 Date of Mix : 5/8/2009
Sample 1 X, 104 Sample 2 X, 5.74 Sample 3 X, 9.36
s of Test| Age Lo X, | ALL, (109 L, X, | ALL(10% L, X, |ALL (109
(mm) | (mm.) % (mm) | (mm.) (mm) | (mm)

‘212009 1 10040 | 104 0 136.84 | 5.74 0 14046 | 9.36 0 0
'8/2009 ) 100.40 104 0.00000 136.84 | 5.74 0.00000 14046 | 9.35 71.19465 | 23.73155
'8/2009 3 10040 | 10.39 | 99.60159 136.84 5.74 0.00000 14046 | 9.34 | 142.38929 | 80.66363
'8/2009 4 10040 | 1038 | 199.20319 136.84 574 0.00000 14046 | 9134 | 142.38929 | 113.8642
/8/2009 | 5 100.40 | 10.37 | 298.80478 136.84 576 | ~146.15609 || 140.46 | 9134 | 142.38929 | 98.34599
/82009 | 6 100.40 | 10.36 | 398.40637 136.84 | 5.76 | -146.15609 || 140.46 | 9.33 | 213.58394 [ 155.2781
/82009 | 7 100.40 | 10.35 | 498.00797 136.84 | 5.75 | -73.07805 14046 | 9.32 | 284.77858 | 236.5695
/8/2009 | 8 100.40 |10.345| 547.80876 136.84 | 5.75 | -73.07805 14046 | 9.32 | 284.77858 | 253.1698
/8/2009 | © 100.40 | 10.34 | 597.60956 136.84 | 5.76 | -146.15609 || 140.46 | 9.32 | 284.77858 | 245.4107
/82009 | 10 | 10040 |10.335| 647.41036 136.84 | 5.75 | -73.07805 14046 | 9.30 | 427.16788 | 333.8334
)8/2009 11 | 100.40 | 10.33 | 697.21116 136.84 | 5.74 0.00000 14046 | 9.29 | 498.36252 | 398.5246
18/2000 | 12 | 100.40 |10.325] 747.01195 136.84 | 5.74 0.00000 14046 | 9.28 | 569.55717 | 438.8564
‘/g./zoog 13 | 100.40 | 10.32 | 796.81275 136.84 | 5.72 | 146.15609 14046 | 9.27 | 640.75182 | 527.9069
v8/2009 | 14 | 100.40 |[10.315] 846.61355 136.84 [ 5.70 | 292.31219 || 14046 | 9.26 | 711.94646 | 616.9574
v8/2009 | 15 1 100.40 | 10.31 | 896.41434 136.84 | 5.69 | 365.39024 || 140.46 | 9.25 | 783.14111 | 681.6486
/8/2009 | 16 | 100.40 | 10.305| 946.21514 136.84 | 5.68 | 438.46828 14046 | 9.26 | 711.94646 | 698.8766
/82009 | 18 | 100.40 [ 10.30 | 996.01594 136.84 | 5.66 | 584.62438 14046 | 9.25 | 783.14111 | 787.9271
/8/2009 | 20 | 100.40 | 10.30 | 1045.81673 || 136.84 | 5.64 | 730.78047 || 140.46 | 9.26 | 711.94646 | 829.5146
/82009 | 22 | 10040 { 10.29 | 1095.61753 || 136.84 | 5.65 | 657.70243 140.46 | 9.27 | 640.75182 | 798.0239
/8/2009 | 24 | 10040 | 10.29 | 114541833 || 136.84 5.66 | 584.62438 14046 | 9.27 | 640.75182 | 790.2648
/8/2009 | 26 | 100.40 | 10.28 | 119521912 | 136.84 5.67 | 511.54633 14046 | 9.27 | 640.75182 | 782.5058
92009 | 28 | 100.40 | 10.28 | 1195.21912 || 136.84 5.68 | 438.46828 14046 | 9.27 | 640.75182 | 758.1464
9/2009 | 30 | 100.40 |[10.275]1245.01992 | 136.84 5.66 | 584.62438 14046 | 9.26 | 711.94646 | 847.1969
92009 | 32 | 100.40 |[10.275]1245.01992 || 136.84 5.64 | 730.78047 || 140.46 | 9.24 | 854.33575 | 943.3787
9/2009 | 34 | 100.40 | 10.27 | 1294.82072 || 136.84 | 5.64 | 730.78047 14046 | 9.25 | 783.14111 | 936.2474
1972009 | 36 | 100.40 | 10.265( 1344.62151 | 136.84 | 5.64 | 730.78047 14046 | 9.25 | 783.14111 | 952.8477
/9/2009 | 38 | 10040 | 10.27 | 1294.82072 || 136.84 | 5.63 | 803.85852 14046 | 9.24 | 854.33575 | 984.3383
/972009 | 40 | 100.40 |10.265]| 1344.62151 || 136.84 | 5.63 | 803.85852 14046 | 9.24 | 854.33575 | 1000.939
/9/2009 | 45 | 100.40 | 10.27 | 1294.82072|{ 136.84 | 5.63 | 803.85852 14046 | 9.25 | 783.14111 | 960.6068
79/2009 | 50 | 100.40 |[10.265| 1344.62151 | 136.84 | 5.64 | 730.78047 14046 | 9.26 | 711.94646 | 929.1161
v9/2009 | 56 | 100.40 | 10.27 | 1294.82072 || 136.84 | 5.63 | 803.85852 140.46 | 9.24 | 854.33575 | 984.3383
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CEMENT PASTE AUTOGENOUS SHRINKAGE TEST

INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

Snwavesnsiugulfuljsguanindnansenusesiddssanazmsnadnuues Idisavesduudmad

Code : C90LM10 wib : 0.40 Date of Mix : 5/8/2009

Sample 1] X, 10.68 Sample 2| X, 10.78 Sample 3| X, 10.71 Average

e of Test| Age Lo X, AL, (10%) L, X, AU, (10%) L, X, AL/, (10%)
(mm.) | (mm.) % (mm.) | (mm.) (mm.) | (mm.)

8/2009 1 | 116.79 | 10.69 0 141.88 | 10.78 0 141.81 | 10.71 0 0
82009 | 2 | 116.79 | 10.68 | 85.62377 141.88 | 10.78 [ 0.00000 141.81 | 10.69 | 141.03378 75.55
82000 | 3 | 116.79 | 10.67 | 171.24754 141.88 | 10.78 | 0.00000 141.81 | 10.7 | 70.51689 80.59
82009 { 4 | 11679 | 1066 | 256.87131 141.88 | 1077 | 70.48210 141.81 | 10.71 0.00000 109.12
/82009 | 5 | 116.79 | 1064 | 428.11885 141.88 | 1079 | -70.48210 141.81 | 10.69 | 141.03378 | 166.22
/82000 | 6 | 116.79 | 10.65 | 342.49508 141.88 { 10.79 [ -70.48210 141.81 | 10.68 | 211.55067 | 161.19
/82000 | 7 | 116.79 | 10.65 | 342.49508 141.88 | 10.76 | 140.96420 141.81 | 10.66 | 352.58444 | 278.68
/820090 | 8 | 116.79 | 10.64 | 428.11885 141.88 | 10.74 | 281.92839 141.81 | 10.66 | 352.58444 | 354.21
/8/2009 | o | 116.79 | 10.63 | 513.74261 141.88 | 10.73 | 352.41049 141.81 | 10.66 | 352.58444 | 406.25
/8/2009 | 10 | 116.79 | 10.63 | 513.74261 141.88 | 10.74 | 281.92839 141.81 | 10.65 | 423.10133 | 406.26
/872000 | 11 | 116.79 | 10.62 | 599.36638 141.88 | 10.75 | 211.44629 141.81 | 10.67 | 282.06756 | 364.29
/82009 | 12 | 116.79 | 10.62 | 599.36638 141.88 | 10.73 | 352.41049 141.81 | 10.65 | 423.10133 | 458.29
/82000 | 13 | 116.79 | 10.6 | 770.61392 141.88 | 10.72 | 422.89259 141.81 | 10.64 | 493.61822 | 562.37
v8/2009 | 14 | 116.79 | 10.6 | 770.61392 141.88 | 10.73 | 352.41049 141.81 | 10.64 | 493.61822 | 538.88
v8/2009 | 15 | 116.79 |10.595] 813.42581 141.88 | 10.72 | 422.89259 141.81 | 10.64 | 493.61822 | 576.65
/82009 | 16 | 116.79 | 10.59 | 856.23769 141.88 | 10.71 | 493.37468 141.81 | 10.65 | 423.10133 | 590.90
/82009 | 18 | 116.79 | 10.58 | 941.86146 141.88 | 10.7 { 563.85678 141.81 | 10.65 | 423.10133 | 642.94
/8/2009 | 20 | 116.79 | 10.57 | 1027.48523 || 141.88 | 10.69 | 634.33888 141.81 | 10.64 | 493.61822 | 718.48
78/2000 | 22 | 116.79 | 10.57 | 1027.48523 || 141.88 | 10.69 | 634.33888 141.81 | 10.62 | 634.65200 | 765.49
v8/2009 | 24 | 116.79 | 10.56 | 1113.10900 || 141.88 | 10.69 | 634.33888 141.81 | 10.61 | 705.1688% | 817.54
/82009 | 26 | 116.79 | 10.56 | 1113.10900 || 141.88 | 10.68 | 704.82098 141.81 | 10.61 | 705.16889 | 841.03
912000 | 28 | 116.79 |10.555| 1155.92088 || 141.88 | 10.67 | 775.30307 141.81 | 10.6 | 775.68578 | 902.30
912009 { 30 | 116.79 | 10.55 | 1198.73277 || 141.88 | 10.67 | 775.30307 141.81 | 10.6 | 775.68578 | 916.57
9/2009 | 32 | 116.79 | 10.55 | 1198.73277 (| 141.88 | 10.67 | 775.30307 141.81 | 10.6 | 775.68578 | 916.57
972009 | 34 | 116.79 |10.545] 1241.54465 || 141.88 | 10.66 | 845.78517 141.81 | 10.61 | 705.16889 | 930.83
v9/2009 | 36 | 116.79 | 10.55 | 1198.73277 || 141.88 | 10.66 | 845.78517 141.81 | 10.59 | 846.20267 | 963.57
19/2009 | 38 | 116.79 | 10.55 | 1198.73277 || 141.88 | 10.67 | 775.30307 141.81 | 10.58 | 916.71955 | 963.59
/92009 | 40 | 116.79 |10.545| 1241.54465 || 141.88 | 10.67 | 775.30307 141.81 | 10.59 | 846.20267 | 954.35
v9/2000 | 45 | 116.79 |10.545] 1241.54465 |[ 141.88 | 10.67 | 77530307 |[ 141.81 | 10.61 | 705.16889 | 907.34
/92009 | 50 | 116.79 | 10.55 | 1198.73277 || 141.88 | 10.66 | 845.78517 || 141.81 | 10.61 [ 705.16889 | 916.56
4/9/2009 | 56 } 116.79 | 10.55 | 1198.73277 141.88 | 10.66 | 845.78517 141.81 | 10.61 | 705.16889 916.56
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INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

ansnaveswsiuulSulequanianiinansenudesihaedauazmnaduuvees Indilvavesduudinas

Code : C80LM20 wib: 0.40 Date of Mix : 5/8/2009
Sample 1 X, 10.4 Sample 2 X, 5.74 Sample 3 X, 9.36 Average
te of Test| Age Lo X, | ALL,(10% L, X, AL/L, (109 L, X, AL/L, (109
(mm.) | (mm.) % (mm.) { (mm.) (mm.) (mm.)

18/2009 1 135.50 | 104 0 136.84 | 5.74 0 14046 | 9.36 0 0
18/2009 2 135.50 | 104 0.00000 136.84 | 5.74 0.00000 14046 | 9.35 71.19465 35.597
18/2009 3 135.50 |10.38| 147.60148 136.84 | 5.74 0.00000 140.46 | 9.34 | 142.38929 144.995
18/2009 | 4 135.50 | 1037| 221.40221 136.84 | 574 0.00000 14046 | 9134 | 142.38929 181.896
V82009 | 5 135.50 | 10.35| 369.00369 136.84 | 576 | -146.15609 140.46 | 934 | 142.38929 | 255.696
/82009 | 6 135.50 | 1035 405.90406 136.84 | 5.78 | -292.31219 14046 | 9.33 | 213.58394 | 309.744
/82009 | 7 13550 | 10.34| 442.80443 136.84 | 5.79 | -365.39024 140.46 | 9.32 | 284.77858 | 363.792
/82000 | 8 135.50 | 10.34} 479.70480 136.84 | 5.79 | -365.39024 14046 | 9.32 | 284.77858 | 382.242
1/8/2009 | 9 135.50 | 10.33| 516.60517 136.84 | 5.80 | -438.46828 140.46 | 9.32 | 284.77858 | 400.692
/8/2009 | 10 | 135.50 [ 10.32] 590.40590 136.84 5.8 | -438.46828 140.46 9.3 427.16788 508.787
/82009 | 11 | 135.50 | 10.32] 627.30627 136.84 | 5.79 | -365.39024 14046 | 9.29 | 498.36252 562.834
18/2009 | 12 | 135.50 [10.31| 664.20664 136.84 | 5.78 | -292.31219 14046 | 9.28 | 569.55717 616.882
1/8/2009 | 13 | 135.50 [ 10.31} 701.10701 136.84 | 5.77 | -219.23414 14046 | 9.27 | 640.75182 | 670.929
1/8/2009 | 14 | 135.50 | 103 | 738.00738 136.84 | 5.75 | -73.07805 140.46 | 9.26 | 711.94646 | 724.977
v8/2009 | 15 | 135.50 [ 103 | 774.90775 136.84 | 5.72 | 146.15609 140.46 | 9.25 | 783.14111 779.024
/8/2009 | 16 | 135.50 [ 10.29| 811.80812 136.84 5.7 | 29231219 14046 | 9.26 | 711.94646 | 761.877
/8/2009 | 18 | 135.50 | 10.28 | 885.60886 136.84 | 5.67 | 511.54633 14046 | 9.25 | 783.14111 834.375
/8/2009 | 20 | 135.50 | 10.27] 959.40959 136.84 | 5.64 | 730.78047 14046 | 9.26 | 711.94646 835.678
v8/2009 | 22 | 135.50 | 10.27| 996.30996 136.84 | 5.62 | 876.93657 14046 | 9.27 | 640.75182 818.531
y8/2009 | 24 | 135.50 | 10.26] 1033.21033 136.84 5.6 | 1023.09266 14046 | 9.27 | 640.75182 836.981
/8/2009 | 26 | 135.50 | 10.26 | 1070.11070 || 136.84 5.6 | 1023.09266 14046 | 9.27 | 640.75182 855.431
192009 | 28 | 135.50 | 10.26| 1070.11070 || 136.84 | 5.59 | 1096.17071 14046 | 9.27 | 640.75182 855.431
92009 | 30 | 135.50 | 10.26| 1070.11070 (| 136.84 5.6 | 1023.09266 14046 | 9.26 | 711.94646 891.029
09/2009 | 32 | 135.50 |[10.26] 1070.11070 || 136.84 | 5.61 | 950.01462 14046 | 9.24 | 854.33575 962.223
9/2009 | 34 | 135.50 | 10.25] 1107.01107 || 136.84 5.6 | 1023.09266 14046 | 9.27 | 640.75182 873.881
¥9/2009 | 36 | 135.50 | 10.25] 1107.01107 || 136.84 | 5.61 | 950.01462 14046 | 9.26 | 711.94646 | 909.479
7972009 | 38 | 135.50 | 10.25] 1107.01107 || 136.84 | 5.58 | 1169.24876 140.46 | 9.24 | 854.33575 980.673
/9/2009 | 40 | 135.50 | 1025]| 1107.01107 || 136.84 | 5.59 | 1096.17071 14046 | 9.25 | 783.14111 945.076
79/2009 | 45 | 135.50 | 1925] 1107.01107 136.84 | 5.58 | 1169.24876 14046 | 9.25 | 783.14111 945.076
179/2009 | s0 | 13550 | 1p25] 1107.01107 || 136.84 | 5.57 | 1242.32681 14046 | 9.24 | 854.33575 980.673
179/2009 | 56 | 135.50 | 10.25| 1107.01107 || 136.84 | 5.57 | 1242.32681 14046 | 9.24 | 854.33575 980.673
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INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

SnSwaveseiuulinlysquauianinansenudesmaesauazmsnaduuves lndifloavesBuudmad

Code : C70LM30 wib : 0.40 Date of Mix : 5/8/2009
Sample 1] X, 10.66 Sampled X, 9.87 Sample 3 X, 10.18 Average
~.of Test| Age Lo X, AlL, (10%) L, X, AL/, (10) L, X, ALy (10)
(mm.) | (mm.) % (mm.) | (mm.) (mm.) | (mm.)

2009 | 1 | 116.76 | 10.66 0 140.97 | 9.87 0 175.18 | 10.18 0 0

/82009 | 2 | 116.76 | 10.65 | 85.64577 140.97 | 9.87 0.00000 175.18 | 10.16 | 114.1682841 | 66.60468
1812009 | 3 | 116.76 [10.667| -59.95204 (| 140.97 | 9.88 -70.93708 175.18 | 10.15 | 171.2524261 | 13.45444
/82009 | 4 | 116.76 | 10.66 0.00000 14097 | 9gg | -141.87416 || 175.18 | 10.14 | 228.33657 | 28.8208
v8/2000 | 5 | 116.76 | 10.66 0.00000 14097 | 9.87 0.00000 17518 | 10.13 | 285.42071 | 95.14024
/82000 | 6 | 116.76 | 10.63 | 256.93731 || 140.97 | 9.87 0.00000 175.18 | 10.12 | 342.50485 | 199.8141
82009 | 7 | 116.76 | 10.65 | 85.64577 140.97 | 9.87 0.00000 175.18 | 10.11 | 399.58899 | 161.7449
3/8/2000 | 8 | 116.76 | 10.63 | 256.93731 || 140.97 | 9.87 0.00000 175.18 | 10.1 456.67314 | 237.8701
82009 | 9 | 116.76 | 10.61 | 428.22885 || 140.97 | 9.86 70.93708 175.18 | 10.09 | 542.29935 | 347.1551
5/8/2009 | 10 | 116.76 | 10.62 | 342.58308 || 140.97 | 9.86 70.93708 175.18 | 10.08 | 570.84142 | 328.1205
5/8/2009 | 11 | 116.76 | 10.61 | 428.22885 || 140.97 | 9.84 | 212.81124 175.18 | 10.08 | 599.38349 | 413.4745
7/8/2009 | 12 | 116.76 | 10.6 | 513.87461 ({ 140.97 | 9.85 141.87416 17518 | 10.07 | 627.92556 | 427.8914
3/3/2009 | 13 | 116.76 | 10.61 | 428.22835 || 140.97 | 9.85 141.87416 175.18 | 10.07 | 656.46763 | 408.8569
/82009 | 14 | 116.76 | 10.61 | 428.22885 )| 140.97 | 9.85 141.87416 175.18 | 10.06 | 685.00970 | 418.3709
82000 | 15| 116.76 | 10.6 | 513.87461 |j 140.97 | 9.86 70.93708 175.18 | 10.055 | 713.55178 | 432.7878
1/8/2009 | 16 | 116.76 | 10.61 | 428.22885 (| 140.97 | 9.86 70.93708 175.18 | 10.05 | 742.09385 | 413.7533
3/8/2000 | 18 | 116.76 | 10.59 | 599.52038 || 140.97 | 9.85 141.87416 175.18 | 10.03 | 856.26213 | 532.5522
5/8/2009 | 20 | 116.76 | 10.59 | 599.52038 || 140.97 | 9.83 | 283.74832 175.18 | 10.02 | 913.34627 | 598.8717
7/8/2009 | 22 | 116.76 | 10.58 | 685.16615 || 140.97 | 9.81 425.62247 175.18 | 10.02 | 916.20048 | 675.663
0/8/20090 | 24 | 116.76 | 10.57 | 770.81192 || 140.97 | 9.8 496.55955 175.18 | 10.01 | 970.43041 | 745.934
(/82009 | 26 | 116.76 | 10.56 | 856.45769 || 140.97 | 9.79 | 567.49663 175.18 | 10.005 | 998.97249 | 807.6423
19/2000 | 28 | 116.76 | 10.56 | 856.45769 || 140.97 | 9.77 | 709.37079 175.18 10 1027.51456 | 864.4477
/9/2009 | 30 | 116.76 | 10.56 | 856.45769 || 140.97 | 9.77 | 709.37079 175.18 10 1027.51456 | 864.4477
/92009 | 32 | 116.76 | 10.55 | 942.10346 || 140.97 | 9.77 | 709.37079 175.18 | 9.995 | 1056.05663 | 902.5103
792009 | 34 | 116.76 | 10.55 | 942.10346 || 140.97 | 9.78 | 638.43371 175.18 | 9.995 | 1056.05663 | 878.8646
0/9/2009 | 36 | 116.76 | 10.56 | 856.45769 || 140.97 | 9.78 [ 638.43371 175.18 | 9.995 | 1056.05663 | 850.316
2/9/2009 | 38 | 116.76 | 10.55 | 942.10346 || 140.97 | 9.78 | 638.43371 175.18 | 9.995 | 1056.05663 | 878.8646
49/2009 | 40 | 116.76 | 10.56 | 856.45769 || 140.97 [ 9.78 | 638.43371 175.18 | 9.995 | 1056.05663 | 850.316
%/9/2009 | 45 | 116.76 | 10.55 | 942.10346 || 140.97 | 9.77 | 709.37079 175.18 | 9.995 | 1056.05663 | 902.5103
1/9/2000 | 50 | 116.76 | 10.55 | 942.10346 || 140.97 | 9.77 | 70937079 175.18 | 9.995 | 1056.05663 | 902.5103
13/9/2009 56 | 116.76 | 10.54 | 1027.74923 || 140.97 [ 9.76 780.30787 175.18 | 9.995 | 1056.05663 | 954.7046
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INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

Sniwavesmafiugululjquanidfinansznudemmddanasminadmuves Indifloavesdmudiwad

Code : C90LS10 wib: 0.40 Date of Mix : 5/8/2009

Sample 1 X, 12.44 Sample 2 X, [2.24 Sample 3 X, 12.64 Average

e of Test| Age Lo X, | ALLy(10%) L, X, AL/L, (10%) L, X, AL/L, (109
(mm.) | (mm.) % (mm.) | (mm.) (mm.) | (mm.)

'2/2009 1 | 146.54 | 12.44 0 146.34 | 12.24 0 130.00 | 12.64 0 0
8009 | 2 | 146.54 | 12.44 | 0.00000 146.34 | 12.24 0.00000 130.00 | 12.63 | 76.92307692 | 25.64103
)8/2009 | 3 | 146.54 | 12.43 | 68.24075 146.34 | 12.24 0.00000 130.00 | 12.62 | 153.84615 | 74.02897
18/2009 | 4 | 146.54 | 12.42| 136.48151 146.34 | 12.23 68.33402 13000 | 1262 | 153.84615 | 119.5539
V82009 | 5 146.54 | 1242 | 136.48151 146.34 | 1222 | 136.66803 130.00 | 12.61 230.76923 167.9729
/82009 | 6 146.54 1241 204.72226 || 146.34 | 12.23 68.33402 130.00 | 12.6 307.69231 | 193.5829
v8/2009 | 7 | 146.54 | 12.4 | 272.96301 146.34 | 12.22 | 136.66803 130.00 | 12.6 307.69231 | 239.1078
/8/2000 | 8 | 146.54 | 1239 341.20377 || 146.34 | 12.21 | 205.00205 130.00 | 12.59 | 384.61538 | 310.2737
1/8/2009 | o | 146.54 | 1239} 341.20377 || 146.34 | 12.20 | 273.33607 130.00 | 12.58 | 461.53846 | 358.6928
/8/2009 | 10 | 146.54 | 12391 341.20377 {| 146.34 | 12.2 273.33607 130.00 | 12.57 | 538.46154 | 384.3338
/82009 | 11 | 146.54 | 1238 | 409.44452 || 146.34 | 12.19 | 341.67008 130.00 | 12.56 | 615.38462 | 455.4997
v8/2009 | 12 | 146.54 | 1238 | 409.44452 || 146.34 | 12.19 | 341.67008 130.00 [12.555] 653.84615 | 468.3203
/8/2000 | 13 | 146.54 | 12.38| 409.44452 || 146.34 | 12.19 | 341.67008 130.00 | 12.55 | 692.30769 | 481.1408
8/2009 | 14 | 146.54 | 12.37 | 477.68527 || 146.34 | 12.18 | 410.00410 130.00 [12.545| 730.76923 | 539.4862
/8/2009 | 15 | 146.54 | 12.37| 477.68527 || 146.34 | 12.18 | 410.00410 130.00 | 12.54 | 769.23077 | 552.3067
/82009 | 16 | 146.54 | 12.34| 682.40753 146.34 | 12.15 | 615.00615 130.00 | 12.53 | 846.15385 | 714.5225
/8/2009 | 18 | 146.54 | 12.34| 682.40753 146.34 | 12.14 | 683.34017 130.00 [12.525]| 884.61538 750.121
/8/2009 | 20 | 146.54 | 12.331 750.64829 || 146.34 | 12.13 | 751.67418 130.00 | 12.52| 923.07692 | 808.4665
78/2009 | 22 | 146.54 | 12.31| 887.12979 14634 | 12.12 | 820.00820 130.00 [ 12.515| 961.53846 | 889.5588
178/2009 | 24 | 146.54 | 12.31 | 887.12979 146.34 | 12.12 | 820.00820 130.00 [12.515| 961.53846 | 889.5588
7872009 | 26 | 146.54 | 12.30 [ 955.37055 146.34 | 12.09 | 1025.01025 {| 130.00 | 12.51 | 1000.00000 | 993.4603
19/2009 | 28 | 146.54 | 123 [ 955.37055 146.34 | 12.09 | 1025.01025 || 130.00 | 12.51 | 1000.00000 | 993.4603
92009 | 30 | 146.54 | 12.28 | 1091.85205 || 146.34 | 12.08 | 1093.34427 || 130.00 | 12.505| 1038.46154 | 1074.553
9/2009 | 32 | 146.54 | 12.27 | 1160.09281 || 146.34 | 12.07 | 1161.67828 || 130.00 [12.505| 1038.46154 | 1120.078
9/2009 | 34 | 146.54 | 12.28 | 1091.85205 || 146.34 | 12.05 | 1298.34632 || 130.00 [12.505| 1038.46154 | 1142.887
/9/2009 | 36 | 146.54 | 12.28 [ 1091.85205 || 146.34 | 12.07 | 1161.67828 || 130.00 [12.505| 1038.46154 | 1097.331
149/2009 | 38 | 146.54 | 12.26 | 1228.33356 i 146.34 | 12.07 | 1161.67828 || 130.00 | 12.51 | 1038.46154 | 1142.824
1/9/2009 | 40 | 146.54 | 1227 1160.09281 || 146.34 | 12.06 | 1230.01230 || 130.00 | 12.51 [ 1038.46154 | 1142.856
972009 | 45 | 146.54 | 12.27| 1160.09281 (| 146.34 | 12.06 | 1209.51210 || 130.00 | 12.50 | 1076.92308 | 1148.843
1/9/2009 | 50 | 146.54 | 12.28 | 1091.85205 (| 146.34 | 12.07 | 1161.67828 || 130.00 | 12.51 [ 1038.46154 | 1097.331
¥9/2000 | 56 | 146.54 | 12.27 | 1160.09281 f| 146.34 | 12.07 | 1161.67828 | 130.00 | 12.51 [ 1038.46154 | 1120.078




126

DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT 'S INSTITUTE OF TECHNOLOGY LADKRABANG BANGKOK THAILAND.
CEMENT PASTE AUTOGENOUS SHRINKAGE TEST

INFLUENCE OF LIMESTONE POWDER MODIFIED ON COMPRESSIVE STRENGTH AND AUTOGENOUS SHRINKAGE OF CEMENT PASTES

Sniwavesmsiuuliulquauianinansenusemmdedanazmsnaduuves InddloavesFuudmed

Code C80LS20 wib : 0.40 Date of Mix : 5/8/2009
Sample 1| X, 10.79 Sampled X, 10.24 Sample 3 X, 11.08 Average
eof Test|Age | 1 X, AL/, (10°%) L, X, AL/, (10°) L, X, ALIL, (10°%)
(mm.) | (mm.) % (mm.) | (mm.) (mm.) | (mm.)

18/2009 1 | 141.89 | 10.79 0 141.34 | 10.24 0 131.18 | 11.08 0 0
18/2009 2 | 141.89 | 10.79 0.00000 141.34 1 10.22 | 141.50276 131.18 | 11.07 76.23113 72.57796
18/2009 3 | 141.89 | 10.79 0.00000 141.34 1 10.23 | 70.75138 131.18 | 11.06 152.46227 | 74.40455
18/2009 4 | 141.89 | 1078 | 70.47713 14134 | 1021 | 212.25414 131.18 | 11.05 228.69340 | 170.4749
v8/2009 | 5 | 141.89 | 10977 | 140.95426 141.34 | 10.19 | 353.75690 131.18 | 11.05 228.69340 | 241.1349
/8/2009 | ¢ | 141.89 | 10.77 | 140.95426 141.34 | 10.18 | 424.50828 131.18 | 11.04 | 304.92453 290.129
/272009 | 7 | 141.89 | 10.77 | 140.95426 141.34 | 10.17 | 495.25966 131.18 | 11.03 381.15566 | 339.1232
/8/2000 | 8 | 141.89 | 10.77 | 140.95426 141.34 1 10.15| 636.76242 131.18 | 11.025| 419.27123 398.996
1/8/2009 | 9 | 141.89 | 10.76 | 211.43139 141.34 | 10.14 | 707.51380 131.18 | 11.02 457.38680 | 458.7773
/8/2009 | 10 | 141.89 | 10.74 | 352.38565 141.34 | 10.12 | 849.01656 131.18 | 11.02 [ 495.50236 | 565.6349
/872009 | 11 | 141.89 | 10.74 | 352.38565 141.34 | 10.1 | 990.51932 131.18 | 11.01 533.61793 | 625.5076
78/2009 | 12 | 141.89 | 10.74 | 352.38565 141.34 | 10.1 | 990.51932 131.18 | 11.00 609.84906 650.918
1/8/2009 | 13 | 141.89 | 10.72 | 493.33991 141.34 | 10.10| 990.51932 131.18 | 11.00 609.84906 | 697.9028
/872009 | 14 | 141.89 | 10.72 | 493.33991 141.34 | 10.09 | 1061.27069 131.18 | 10.99 686.08020 | 746.8969
v8/2009 | 15 | 141.89 | 10.7 | 634.29417 141.34 | 10.09 | 1061.27069 131.18 | 10.98 762.31133 819.2921
/82009 | 16 | 141.89 | 10.7 | 634.29417 141.34 |1 10.09 | 1061.27069 131.18 | 10.975| 800.42689 | 831.9973
/872009 | 18 | 141.89 | 10.71 | 563.81704 141.34 | 10.09 | 1061.27069 131.18 | 10.97 838.54246 | 821.2101
/8/2009 | 20 | 141.89 | 10.72 | 493.33991 141.34 | 10.08 | 1132.02207 131.18 | 10.965]| 876.65803 834.0067
178/2009 | 22 | 141.89 | 10.72 | 493.33991 141.34 1 10.08 | 1132.02207 131.18 |1 10.965| 876.65803 834.0067
1/8/2009 | 24 | 141.89 | 10.71 | 563.81704 141.34 | 10.07 | 1202.77345 131.18 | 10.96 914.77359 893.788
/872009 | 26 | 141.89 | 10.71 | 563.81704 141.34 | 10.07 | 1202.77345 131.18 | 10.96 914.77359 893.788
192009 | 28 | 141.89 | 10.69 | 704.77130 141.34 | 10.06 | 1273.52483 131.18 | 10.955| 952.88916 | 977.0618
192009 | 30 | 141.89 | 10.68 | 775.24843 141.34 | 10.06 | 1273.52483 131.18 | 10.955| 952.88916 1000.554
9/2009 | 32 | 141.89 | 10.68 | 775.24843 141.34 | 10.06 | 1273.52483 131.18 | 10.955| 952.88916 1000.554
19/2009 | 34 | 141.89 | 10.68 | 775.24843 141.34 1 10.05 | 1344.27621 131.18 1 10.955| 952.88916 1024.138
¥9/2009 | 36 | 141.89 | 10.69 | 704.77130 141.34 |1 10.05 | 1344.27621 131.18 | 10.96 952.88916 1000.646
1/9/2009 | 38 | 141.89 | 10.68 | 775.24843 141.34 | 10.05 | 1344.27621 131.18 | 10.96 952.88916 1024.138
1/9/2009 | 40 | 141.89 | 10.68 | 775.24843 141.34 | 10.04 | 1415.02759 131.18 | 10.96 952.88916 1047.722
92009 | 45 | 141.89 | 10.67 | 845.72556 141.34 | 10.05 | 1344.27621 131.18 | 10.96 952.88916 1047.63
1/9/2009 | 50 | 141.89 | 10.67 | 845.72556 141.34 | 10.04 | 1415.02759 131.18 | 10.96 952.88916 1071.214
9/2009 | 56 | 141.89 | 10.66 | 916.20269 141.34 | 10.04 | 1415.02759 131.18 | 10.96 952.88916 1094.706
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Code C70LS30 whb: 0.40 Date of Mix : 5/8/2009
Sample 1 X, 10.43 Sample 2 X, 924 Sample 3 X, 9.98 Average
te of Test | Age L | X, AL/, (109 L, X, AL/L, (109 L, X, ALLy (10%)
(mm.) | (mm.) % (mm.) | (mm.) (mm.) | (mm.)
18/2009 1 | 141.53110.43 0 139.34 | 9.24 0 18498 | 9.98 0 0
18/2009 7 | 141.53 |1 10.41 | 141.3127959 (| 139.34 | 9.24 0.00000 184.98 | 9.98 0.00000 47.10427
18/2009 3 | 141.53 | 10.4 | 211.96919 13934 | 9.23 71.76690 184.98 | 9.97 54.05990 112.5987
/8/2009 4 | 141.53 | 1035 | 565.25118 13934 | 923 71.76690 184.98 | 996 108.11980 248.3793
82009 | 5 | 141.53 | 10.33| 706.56398 139.34 | 991 | 215.30070 18498 | 995 162.17970 361.3481
/82009 | ¢ | 141.53}10.35| 565.25118 139.34 | 9.19 | 358.83451 18498 | 9.94 216.23959 380.1084
1¥8/2009 | 7 | 141.53 11033 | 706.56398 139.34 | 9.20 | 287.06760 18498 | 9.93 270.29949 | 421.3104
1/8/2009 | 8 | 141.53 (1031 847.87678 139.34 1 9.19 | 358.83451 184.98 | 9.92 324.35939 510.3569
v8/2000 | 9 | 141.53 11031 | 847.87678 139.34 | 9.18 | 430.60141 184.98 | 9.91 378.41929 552.2992
i/8/2009 | 10 [ 141.53 |1 10.31| 847.87678 139.34 | 9.16 | 574.1352]1 184.98 | 9.90 432.47919 618.1637
3/8/2009 | 11 | 141.53 | 103 | 918.53317 139.34 | 9.15 | 645.90211 184.98 | 9.90 459.50914 674.6481
1782000 | 12 | 141.53 110.29 | 989.18957 139.34 | 9.15 | 645.90211 18498 | 9.89 486.53909 707.2103
3/8/2009 | 13 | 141.53 1 10.29 | 989.18957 139.34 | 9.15 | 645.90211 184.98 | 9.88 540.59898 725.2302
/8/2009 | 14 | 141.53 1 10.29 | 989.18957 139.34 | 9.14 | 717.66901 184.98 | 9.87 594.65888 767.1725
82009 | 15 | 141.53 | 10.28 | 1059.84597 || 139.34 | 9.14 | 717.66901 184.98 | 9.865 621.68883 799.7346
1/8/2009 | 16 | 141.53 | 10.28 | 1059.84597 || 139.34 | 9.13 | 789.43591 18498 | 9.86 648.71878 832.6669
1/8/2009 | 18 | 141.53 | 10.30| 918.53317 139.34 | 9.12 | 861.20281 184.98 | 9.85 702.77868 827.5049
5/2/2009 | 20 | 141.53 | 10.29 | 989.18957 139.34 | 9.1 1004.73662 18498 | 9.84 756.83858 916.9216
178/2000 | 22 | 141.53 | 10.27 | 1130.50237 || 139.34 | 9.09 | 1076.50352 18498 | 9.83 810.89848 1005.968
9/2/2000 | 24 | 141.53 | 10.27 | 1130.50237 || 139.34 | 9.08 | 1148.27042 184.98 | 9.825 837.92842 1038.9
/32009 | 26 | 141.53 | 10.25| 1271.81516 || 139.34 | 9.06 | 1291.80422 184.98 | 9.825 837.92842 1133.849
/92009 | 28 | 141.53 1 10.25| 1271.81516 || 139.34 | 9.05 | 1363.57112 184.98 | 9.825 837.92842 1157.772
792009 | 30 | 141.53 | 10.24 | 1342.47156 |} 139.34 | 9.04 | 143533802 18498 | 9.82 864.95837 1214.256
/972009 | 32 | 141.53 | 10.24 | 1342.47156 || 139.34 | 9.05 | 1363.57112 184.98 | 9.82 864.95837 1190.334
/92009 | 34 | 141.53 | 10.26 | 1201.15876 || 139.34 [ 9.05 | 1363.57112 18498 | 9.82 864.95837 1143.229
/9/2009 | 36 | 141.53 | 10.25} 1271.81516 (| 139.34 | 9.05 | 1363.57112 18498 | 9.82 864.95837 1166.782
19/2009 | 38 | 141.53 | 10.25| 1271.81516 || 139.34 | 9.05 | 1363.57112 18498 | 9.82 864.95837 1166.782
492009 | 40 | 141.53 | 10.25| 1271.81516 || 139.34 | 9.05 | 1363.57112 184.98 | 9.825 837.92842 1157.772
8/9/2009 | 45 | 141.53 | 10.24 | 1342.47156 || 139.34 | 9.04 | 1435.33802 184.98 | 9.825 837.92842 1205.246
1/9/2009 | 50 | 141.53 | 10.04 | 134247156 || 139.34 | 9.04 | 1435.33802 184.98 | 9.825 837.92842 1205.246
¥9/2009 | 56 | 141.53 | 1024 | 1342.47156 || 139.34 | 9.04 | 1435.33802 184.98 | 9.825 837.92842 1205.246
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ABSTRACT : The cimed of chis research i to sindy influencs of limestons powder modified or comprasiive
srrength and zutogemouz zhrinkage of cement gaztes. The zmiied garametsr replzcemeant of cemant by limestone
aowdar modified (LM) at O, 10, 20 a3d 30% by weight of binder and the warer to binder rxtic iz contreiled at
9.20, 0.35 and 0.40. Strengeh davelopmert of cament pastas waz relatively inveztigared at agez of 3, 7, 2Band
56 day: , =ad putagenous shrinkage at ages of 134 days. By comparicg with cement paztes raplacemens of
cemant by calcium ecarboazrs (L3} and ths caontral cemect [-F 8473 {C100).Tke tozfed recules showad that rhe
strecgth development of cemant pastez LM ac 10% (COOLMIQ) was kigher thap to the capisnt paztes CLOD and
decrexzed whan the percentage af raplacami=nt of L) ic cement incraazed at 20 and 30% rezpectively, all water
to binder ratic.Far tested rezults showed that the autopenous zhrinkape dacreazad wwhen the percenmtage of
zaplaceraans of cemeanr nazeas LM ang cament gastas L3 in cemenst incraase=s 22 10, 20 cnd 30% zaspectively, all

water to bindsr ratie.
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