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INFLUENCE OF SUPERPLASTICIZER ON PROPERTIES OF DOUBLY
MIXING CEMENTITIOUS MATERIAL
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Advisor ASST.PROF.AMNOUY PANITKULPONG

Co. Advisor DR.KOMSON MALEESEE
ABSTACT

This research project was a comparative study of various properties, which are
changed when cement paste is compared with cement with superplasticizer and cement
without superplasticizer. Both cement and concrete with superplasticizer and cement and
concrete without superplasticizer were examined after applying the double mixing (DM)
method. The study was conducted in order to determine the most appropriate mix
ratios. The experiments tested the bleeding, workability and compressive strengths.Results
of the study of the cement paste with superplasticizer mixed using the double mixing
method revealed that the quantity, portion, and type of superplasticizer were the
important factors in making positive changes in the properties of the cement paste using
the DM method. For example, the cement with the superplasticizer helped to alleviate the
bleeding of cement paste and concrete. It also increased the fluidity of the cement paste.
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P
MINN
3.1
3.2
33
4.1
W.n.1
W.N.2
W.n.3
W.Nn4
W.N.5
W.f.6
W.0.7
H.N.8

W.N.9

#.N.10

MIUYMIN

4
YOMIIN

uansdumanilFlumsnaassdmudmwet
warmsdunaui 19 lumsnanesesi
wansdunanilFlumsnaasnounia

Wernem Slump HNauAI0TEA199
uaasHansmmanumansalums Inavesdmudmarinay
1635 Double Mixing 1at3% JSCE #i wic 0.4+ Super .0.5 %
uaaawamsmimn NI lums lnavesduudimainay
1533 Double Mixing 10635 JSCE 71 wic 0.4+ Super.1.0 %
uaraaHamsmmnNumusalums lvave s udmainey
Tat33 Double Mixing 19&3% JSCE #i wic 0.4+ Super.1.5 %
werasransmisInnNanIalums lvave s usmwainay
Tau33 Double Mixing 1av35 JSCE #i wic 0.5+ Super.0.5 %
geraIkanmsmmaNuasalums lnavesdmudmarinay
106’33 Double Mixing 10833 JSCE # wic 0.5+ Super .1.0 %
weraIHanmsMImIA NI Ia lums ImavesFmusmeainay
19833 Double Mixing 1at3% JSCE #1 w/c 0.5+ Super.1.5 %
saaaranismmaNuesalums avesdmudmaninay
1033 Double Mixing 1a83% JSCE # wic 0.6+ Super.0.5 %
uEaINaMsMIAIA NI UM navesduudimennay
Tav3% Double Mixing 10833 JSCE i wic 0.6+ Super .1.0 %
wamananmsmmanumusalums InavesFmudmarinay
1633 Double Mixing 1833 JSCE i wic 0.6+ Super.1.5 %
LAASHAMSMIAINIA0Y Bleeding VoITIuuAWavNAL

1a83% Double Mixing N w/c 0.4+ Super.0.5 % (wl/c 0.27)
g p

12

13

48

W1

W2

WN3

W4

N5

W6

WA7

W8

HN9

KWN10



W.N.11

W.N.12

W.N.13

M.N.14

W.N.15

W.N.16

H.N.17

W.N.18

M.N.19

H.N.20

W.N.21

W.N.22

W.N.23

H.N.24

LAAIHAMIMIAINIIAEN Bleeding Yo IBRMSMaVHAY
1a07% Single Mixing § wic 0.4+ Super.0.5 %
LAAIHAMSHIAIMIAOI Bleeding YOTUAWaNaL
1n83% Double Mixing ﬁ w/c 0.4+ Super.1.0 % (wl/c 0.27)
LERIHANTIYIAMIAIOY Bleeding Y0IFILAWANAL
1n07% Single Mixing ‘17! w/c 0.4+ Super.1.0 %
LAAIHAMISYIAIAI ALY Bleeding YDIFIUAMAHAL
1a83% Double Mixing ‘1":] wi/c 0.4+ Super .1.5 % (wl/c 0.27)
LAAIHAMS AN ALIN Bleeding YOIFRAmMaTHAL
Tno7% Single Mixing fwic 0.4+ Super .1.5 %
LAAIHAMIMIAINIAIEI Bleeding Yo IUA WA IHAL
1A% Double Mixing 71 w/c 0.5+ Super.0.5 % (wl/c 0.27)
HAAIHAMI IS AL Bleeding YOIHLUMWANHETL
Tau3% Single Mixing 7l w/c 0.5+ Super 0.5 %
LAAIHAMTIAM AT Bleeding UBIBIIURNANHAY
1A% Double Mixing i w/c 0.5+ Super.1.0 % (wl/c 0.27)
LAASHAMSHIIAIAENN Bleeding Y0 IF AN NAY
1A% Single Mixing 7 w/c 0.5+ Super .1.0 %
LAAINAMSTIAIAIATEIN Bleeding YOIBUAMANAL
18633 Double Mixing ﬁ w/c 0.5+ Super .1.5 % (wl/c 0.27)
LAAINAMINAINIATEN Bleeding YoammuAmarinay
Tav3% Single Mixing A wic 0.5+ Super.1.5 %
LAAIHAMINIAIMIAIOY Bleeding VoIF A WA HAY
1a87% Double Mixing ﬁ w/c 0.6+ Super .0.5 % (wl/c 0.27)
LAAINANTHIAIMIABIN Bleeding YBSHLTIAWATHEL
1637 Single Mixing i w/c 0.6+ Super.0.5 %
LAAIHAMSHIAIMIAIEN Bleeding VoaBIuA WA HAY

1A% Double Mixing 1 wic 0.6+ Super.1.0 % (wi/c 0.27)

2

W11

HA12

WN13

HWnl4

WA15

HWN16

WN17

W18

W19

HN20

WA21

W22

W23

W24



W.N.25

H.N.26

W.N.27

W.N.28

W.N.29

W.N.30

LAgHaMSMIAIMI A0 Bleeding YBIBIIUA WA iHAY
10673 Single Mixing 7 w/c 0.6+ Super.1.0 %

LEAIHANIHITIMSAI0Y Bleeding YoITuUAATINAL
Ta835 Double Mixing 1":] w/c 0.6+ Super.1.5 % (wl/c 0.27)
LAAIHAMIMIAINMSAB1N Bleeding YBIBMUANWTNHETL
1a03% Single Mixing i w/c 0.6+ Super.15 %

LAHAMSIAIMI NI Bleeding YaIFUAWAVINAY
Tau3% Single Mixing 7l w/c 0.4+ Super.1.0 %

LAAIHAMIHITIMI AN Bleeding YBIFUAWAVINAY
Tas33 Double Mixing ‘?l w/c 0.4+ Super.1.0 % (wl/c 0.03)

1 3’ 4 o
HAAINaN1INININITAT8UT Bleeding ﬂﬂQ%LMUQLWﬁV‘NﬁN

1at3% Double Mixing #1 w/c 0.4+ Ad.1.0 % (wi/c 0.06)

W.N31

W.N.32

H.N.33

W.N.34

W.N.35

M.N.36

W.0.37

M.N.38

LM MIAIMSAT61] Bleeding YIBmUAIWaNNaL
108733 Double Mixing 171 w/c 0.4+ Super.1.0 % (wl/c 0.09)
LAASHAMSMIAINIAEY Bleeding VoIFIUAWANAL
Tae33 Double Mixing ﬁ w/c 0.4+ Super.1.0 % (w1/c 0.12)
HEAINAMSIAINISAN6Y Bleeding VoITUAWAHAL
1a63% Double Mixing i w/c 0.4+ Super.1.0 % (wl/c 0.15)
LAAINAMSMIATNSA 6V Bleeding YoaFUAWaiNAL
1838 Double Mixing fi w/c 0.4+ Super.1.0 % (w1/c 0.18)
LAAINANIMIANTIATEI1 Bleeding Yo IFIMANE WAL
Tn82% Double Mixing ﬁ w/c 0.4+ Super.1.0 % (wl/c 0.21)
LAAIHANIHIAI A1 Bleeding Yo IFUUANATIHAL
1035 Double Mixing 7 w/c 0.4+ Super.1.0 % (wl/c 0.24)
LAAIHANITMIAINTIATEN Bleeding YBIFNIANATHAL
1Av3% Double Mixing “71 w/c 0.4+ Super.1.0 % (wl/c 0.27)
LAAIHANIIMIAINTIATBY Bleeding YOIFMUAWAINEL

TAe3% Double Mixing 1 w/c 0.4+ Super.1.0 % (w1/c 0.30)

W25

HWN26

WN27

W28

WN29

WN30

HN31

W32

W33

HWN34

HN35

W36

WN37

W38



H.N.39

W.N.40

W.N.41

W.N.42

W.N.43

W.N.44

W.N.45

W.N.46

W.N.47

H.N.48

W.N.49

W.N.50

W.N.51

W.N.52

LAAINAMI I ADIN Bleeding YOITUUAIWATIHE
1n873% Double Mixing ﬁ w/c 0.4+ Super.1.0 % (wl/c 0.35)
LAAINAMI MM MBI Bleeding YOI BIUAIWANHETN
1a87% Double Mixing “71 w/c 0.4+ Super.1.0 % (wl/c 0.40)
LAAIHANIIHIANIANON Bleeding YOIBLAWa N
1A63% Single Mixing 7l w/c 0.6+ Super.1.0 %

LAAINAMI MMM BT Bleeding YOI HIUAWATIHEY
1A% Double Mixing 7t w/c 0.6+ Super .1.0 % (wl/c 0.03)
LAAIHANITHIAIMSABTN Bleeding Y0IBIUAIWAINAY
1a83% Double Mixing ‘ﬁ w/c 0.6+ Super.1.0 % (w1/c 0.06)
LAAIHANTIMAINII AT Bleeding VoaTUAMATTHAY
1A% Double Mixing 171 w/c 0.6+ Super .1.0 % (wl/c 0.09)
WAAIHAMSIIAINSATEN Bleeding VoI UAmaTiHay
1A673% Double Mixing 7l w/c 0.6+ Super.1.0 % (w1/c 0.12)
LAAIHAM TR IM BTN Bleeding VOIBIIUAIWATINAS
1a875 Double Mixing ﬁ wi/c 0.6+ Super.1.0 % (wl/c 0.15)
HEAIHAMIMIAINIAI] Bleeding URIHUAIN TR
1a83% Double Mixing ﬁ w/c 0.6+ Super.1.0 % (wl/c 0.18)
LAAINAM MMM ALIA Bleeding YOIHMUAWAINAY
1a83% Double Mixing 171 w/c 0.6+ Super.1.0 % (wl/c 0.21)
LAAINANIT I MBI Bleeding YO IHIUAWAN NATY
1835 Double Mixing i w/c 0.6+ Super.1.0 % (wl/c 0.24)
LAAIHANITIAIMS 6T Bleeding YOIFIUAINANNEY
1633 Double Mixing 7t w/c 0.6+ Super.1.0 % (wl/c 0.27)
LAAIHANIIMIFIMIAION Bleeding VoImAmaNaL
1A% Double Mixing 171 w/c 0.6+ Super.1.0 % (wl/c 0.30)
LAAINAMI I MBI Bleeding UOIBUAIWAINAY

1at3% Double Mixing #i w/c 0.6+ Super.1.0 % (wl/c 0.35)

W39

HWN40

W41

HN42

M43

WN44

W45

W46

W4T

148

W49

W50

wAS1

W52



W.N.53

W.N.54

W.N.55

W.N.56

H.N.57

HW.N.58

W.1.59

W.N.60

H.N.61

W.N.62

H.N.63

H.N.64

H.N.65

H.N.66

Y
1 ° o
HAAINANIIIAINIIAII Bleeding YOIHUUAWAVINAY
1A% Double Mixing 9 w/c 0.6+ Super .1.0 % (w1/c 0.40)
g p
Y] .
HEAIHANITNIAINITAIYI Bleeding VYDITIUAWENHEL
Tae3% Double Mixing 91 w/c 0.6+ Super.1.0 % (w1/c 0.45)
g p
1
HAAINANIHIAINIIAIET Bleeding YOIBMUA WA WAY
Tae3% Double Mixing N1 w/c 0.6+ Super.1.0 % (w1/c 0.50)
g p
k7
LAAIHANITNIAINITAITI Bleeding VOITIIUA W NHEY
Ta83% Double Mixing 91 w/c 0.6+ Super.1.0 % (wl/c 0.55)
g p
s/
HAAINANISTHIAINIIA1Y Bleeding VDIFMUA WA WAL
TAv3% Double Mixing # w/c 0.6+ Super .1.0 % (w1/c 0.60)
LAAIHANITMIAINSHAG IUDIBIUUALNAN HeTY
JEYET Single Mixing A wic 0.4
LARINANISHIAINITHAG IVDITIUUALNAN HETY)
1n07% Single Mixingﬁ w/c 0.4
LARINAMTHIA NI TRAG VD ITUA AN WaN
Ta0733 Double Mixing 1l w/c 0.4 (wl/c 0.27) »
g
LAAIHANISNININISNAR IVDITIUUAN T Weras
1835 Double Mixing 91 w/c 0.4+ Super.0.5% (wl/c 0.27)
g p
LARIHANITNIAINITRAR IUDITUUAINAN HETLl
1a83% Double Mixing 1 w/c 0.4+ Super. 1.0 % (wl/c 0.27)
LARIHANITHIAINIS HAGIVDIBIUAINAT HerLl
1a#2% Double Mixing 7 w/c 0.4 + Super.1.5% (w1/c 0.27)
p
LAAIHANISTIAINISHARIVDIND S AT WalLl
TAy3% Single Mixing 91 w/c 0.4
LARIHANISHIAINISHARIVOINDS A WAl
Tn83% Single Mixing 9 w/c 0.4 + Super.1%
LEAIHANTHIA NS AR IVDINDI A WeTL

Ta3% Double Mixing 1 w/c 0.4 (wl/c 0.27)

WNS3

HWN54

WSS

HNS6

W57

HAS8

WN59

W60

HA61

W62

W63

W64

W65

W66



W.N.67

H.N.68

W.N.69

W.N.70

H.N.71

W.N.72

W.N.73

W.N.74

H.N.75

W.N.76

W.NT7

HW.N.78

W.N.79

W.N.80

W.N.81

LEAIHANITMIAINMIHARIVBINBS I Hary

Tau3% Double Mixing 7 w/c 0.4+ Super.0.5% (w1/c 0.27)
HTAINANITHIAINTHARIVBINDI AT HetY

1au33 Double Mixing 7l w/c 0.4+ Super.1.0 % (wi/c 0.27)
LAAIHAMTUIAINTHARIVEINBS E Warl

1ne7% Double Mixing ﬁ w/c 0.4+ Super. 1.5% (wl/c 0.27)
uansHam§ e uusiSavenesawalay3s Single Mixing i w/c 0.4
HaAINaMaITUILTISAYDINBT AN ey

1Au3% Single Mixing 71 wic 0.4+ Super.1.0%
uErAINAMAITUNTIOAYRINBTAT MeT

1n&33 Double Mixing 171 w/c 0.4 (wl/c 0.27)
HarAIHAMAIT U AYDINBT AT Wer

10833 Double Mixing fi w/c 0.4 + Super .0.5% (wl/c 0.27)
uaAINafaas LT I0AYBINBT A1 Wars

1835 Double Mixing ﬁ w/c 0.4 + Super.1.0 % (wl/c 0.27)
wanInamasuTISAYeINe AN Hery

Tat3% Double Mixing i w/c 0.4 + Super .15 % (wi/c 0.27)
HAAIHAMI MM MBI Bleeding Y04ADUNIANTY
Tne7% Single Mixing ﬁ w/c 0.6

LAASHAMIMIAIN AN Bleeding UDIADUNI AN
1ae7F Single Mixing 1?] w/c 0.6+ Super. 1%
LAAINAMIHITMI AN Bleeding U8 IADUNI AN
1A873%5 Double Mixing “71 w/c 0.6

HAAIHAMIMIATNS AN Bleeding U83A0UNS AN
1au33 Double Mixing 7l wic 0.6+ Super. 0.5% (wl/c 0.27)
HAAINAMSMIAIATI AN Bleeding Y04AOUNI AL
1au3% Double Mixing i w/c 0.6+ Super.1.0 % (wl/c 0.27)
LAAIHAMINIAINI AN Bleeding Y03IABUNT AN

Tay3% Double Mixing #1 w/c 0.6+ Super.1.5 % (wl/c 0.27)

HWN67

W68

HN69

HWN70

W71

HWNT72

HN73

WN74

HWA75

HAN76

W77

W78

W79

HWN8O

HN81



H.N.82

H.0.83

H.N.84

H.N.85

H.N.86

W.N.87

H.N.88

HEAAINAMAIS VLT IDAVBINDUNT AN
Tn633 Single Mixing 7 wic 0.6
HEAAINANIAIS VLT IOAVDINDUNT AT
1a87% Single Mixing "71 w/c 0.6 + Super.1%
UAAINARIAIS UUTIDAVBINDUNT AT L
Tau3% Double Mixing “‘7] w/c 0.6
HAAINANIAIS UUTIDAVDINDUNT AT
1637 Double Mixing 7 w/c 0.6 + Super.0.5%
UAAINARIAIS UUTIOAVDINDUNT AN
1n873% Double Mixing '71 w/c 0.6 + Super.1.0%
LEAAINARIAIS VLT IDAVDINDUNT AN
1A% Double Mixing 7l w/c 0.6 + Super.1.5%
WEIAINAAINSYLAIVBINDUNT AN

Tae7s Single Mixing, Double Mixing N wic 0.6

WN82

WN&3

WN84

W8S

WN86

W87

WN88



2.1
2.2
23
3.1
3.2
33
34
35
3.6
4.1
4.2
43
4.4
4.5
4.6
4.7
4.8
4.9
4.10
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

FLOW OF GROUT (FLOW CONE METHOD)

JSCE-F531 - 1993

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE OF TEST 1 12 Stp 2006

TIME ¢ 16.00

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN  : Cement paste DM Mixing w/c 0.40 + Ad.0.5%

TEST APPARATUS : The Flow of Grout Apparatus: The Flow Cone of size 178 mm. in diameter X265 mm.

in height and the discharge tube of size 12.7 mm. in diameter x38.1 mm. in height ,

receiving container having capacity 2000 ml, Ring Stand and Stop Watch are used for testing

TEST RESULTS : Theresults of flow of grout of test sample are tabulted below
Admixture Ratio : 0.5%

w1/C Time of flow (sec)

1 2 3 ave
0.00 2.32 2.32 2.34 2.33
0.03 2.23 2.25 2.26 2.25
0.06 2.15 2.15 217 2.16
0.09 1.94 2.21 2.23 213
0.12 2.18 2.21 2.34 2.24
0.15 2.04 2.21 2.18 2.14
0.18 1.90 1.94 1.96 1.93
0.21 1.91 1.91 1.92 1.91
0.24 1.84 1.84 1.86 1.85
0.27 1.86 1.87 1.87 1.87
0.30 1.89 1.89 1.87 1.88
0.35 2.20 2.21 2.23 2.21
0.40 2.32 2.32 2.34 2.33

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

Y = o I'd a .« .
WAL LUAAIHEMS IR NNEIIT0 Tums Ivavestwudmaynway Tas3s Double Mixing

1ae735 JSCE # w/c 0.4+ Super.0.5 %
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

FLOW OF GROUT (FLOW CONE METHOD)

JSCE-F531 - 1993

PROJECT DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :

DATE OF TEST 12 Stp 2006

TIME 16.00

TEMPERATURE 22 ° Celsius

TEST BY

TEST SPECIMEN Cement paste DM Mixing w/c 0.40 + Ad.1.0%

TEST APPARATUS : The Flow of Grout Apparatus: The Flow Cone of size 178 mm. in diameter x265 mm.
in height and the discharge tube of size 12.7 mm. in diameter x38.1 mm. in height ,
receiving container having capacity 2000 ml, Ring Stand and Stop Watch are used for testing

TEST RESULTS . The results of flow of grout of test sample are tabulted below

Admixture Ratio : 1.0%
GRACE
w1/C Time of flow (sec)

1 2 3 ave
0.00 2.12 212 2.14 2.13
0.03 213 2.15 217 2.15
0.06 2.07 2.08 2.1 2.09
0.09 2.00 2.01 2.01 2.01
0.12 210 215 2.17 2.14
0.15 2.01 2.03 2.07 2.04
0.18 1.80 1.83 1.85 1.83
0.21 1.81 1.82 1.86 1.83
0.24 1.80 1.84 1.83 1.82
0.27 1.82 1.84 1.86 1.84
0.30 1.85 1.86 1.86 1.86
0.35 2.00 2.01 2.03 2.01
0.40 212 2.12 2.14 2.13

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consujtant

[ ~ o I's an .« .
.02 4AIHaM MM NUaINsa luns InavesFuameannay 1as33 Double Mixing

1a073% JSCE # w/c 0.4+ Super .1.0 %

W2




KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

FLOW OF GROUT (FLOW CONE METHOD)

JSCE-F531-1993

PROJECT 1 DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE OF TEST : 12 Stp 2006

TIME T 16.00

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.40 + Ad.1.5%

TEST APPARATUS : The Flow of Grout Apparatus: The Flow Cone of size 178 mm. in diameter x265 mm.
in height and the discharge tube of size 12.7 mm. in diameter x38.1 mm. in height ,

receiving container having capacity 2000 ml, Ring Stand and Stop Watch are used for testing

TEST RESULTS : The results of flow of grout of test sample are tabulted below
Admixture Ratio : 1.5%
GRACE

wi1/C Time of flow (sec)

1 2 3 ave
0.00 1.97 1.98 1.98 1.98
0.03 1.84 1.84 1.87 1.85
0.06 1.77 1.79 1.82 1.79
0.09 1.69 1.72 1.82 1.74
0.12 1.85 1.88 1.91 1.88
0.15 1.74 1.75 1.72 1.74
0.18 1.72 1.72 173 1.72
0.21 1.67 1.72 1.75 1.71
0.24 1.71 1.72 1.72 1.72
0.27 1.75 1.76 1.76 1.76
0.30 1.76 1.78 1.78 1.77
0.35 1.87 1.88 1.88 1.88
0.40 1.97 1.98 1.98 1.98

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

] Pl I3 d oy « .
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

JSCE-F531 - 1993

FLOW OF GROUT (FLOW CONE METHOD)

PROJECT DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :

DATE OF TEST 12 Stp 2006

TIME 13.00

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN . Cement paste DM Mixing w/c 0.50 + Ad.0.5 %

TEST APPARATUS : The Flow of Grout Apparatus: The Flow Cone of size 178 mm. in diameter x265 mm.

TEST RESULTS

in height and the discharge tube of size 12.7 mm. in diameter x38.1 mm, in height ,

receiving container having capacity 2000 mi, Ring Stand and Stop Watch are used for testing

. The results of flow of grout of test sample are tabulted below

Admixture Ratio : 0.5%
GRACE
W1/C Time of flow (sec)
1 2 3 ave
0.00 1.95 1.96 1.98 1.96
0.03 1.88 1.88 1.89 1.88
0.06 1.82 1.85 1.88 1.85
0.09 1.81 1.83 1.86 1.83
0.12 1.84 1.89 1.90 1.88
0.15 1.78 1.84 1.85 1.82
0.18 1.65 1.72 1.74 1.70
0.21 1.65 1.67 1.67 1.66
0.24 1.60 1.62 1.61 1.61
0.27 1.58 1.58 1.62 1.59
0.30 1.63 1.65 1.69 1.66
0.35 1.90 1.91 1.94 1.92
0.40 1.95 1.98 1.99 1.97
0.45 1.94 1.95 1.98 1.96
0.50 1.95 1.96 1.98 1.96

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

[} =] (4 g ad . .
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

FLOW OF GROUT (FLOW CONE METHOD)

JSCE-F531 - 1993

PROJECT
CLIENT :

DATE OF TEST
TIME
TEMPERATURE

TEST BY

DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

12 Stp 2006

15.00

: 22°Celsius

TEST SPECIMEN

TEST APPARATUS

TEST RESULTS

1 Cement paste DM Mixing w/c 0.50 + Ad.1.0 %

: The Flow of Grout Apparatus: The Flow Cone of size 178 mm. in diameter x265 mm,
in height and the discharge tube of size 12.7 mm. in diameter x38.1 mm. in height ,

receiving container having capacity 2000 ml, Ring Stand and Stop Watch are used for testing

: The results of flow of grout of test sample are tabulted below

Admixture Ratio : 1.0%
GRACE
WI1/C Time of flow (sec)
1 2 3 ave
0.00 1.84 1.85 1.87 1.85
0.03 1.81 1.81 1.82 1.81
0.06 1.76 1.77 1.79 1.77
0.09 1.69 1.70 1.70 1.70
0.12 1.75 1.77 1.79 1.77
0.15 1.68 1.73 1.73 1.71
0.18 1.61 1.64 1.67 1.64
0.21 1.60 1.61 1.63 1.61
0.24 1.55 1.57 1.61 1.58
0.27 1.54 1.57 1.57 1.56
0.30 1.63 1.66 1.67 1.65
0.35 1.79 1.82 1.83 1.81
0.40 1.86 1.86 1.87 1.86
0.45 1.85 1.85 1.88 1.86
0.50 1.84 1.85 1.87 1.85

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

FLOW OF GROUT (FLOW CONE METHOD)

JSCE-F531 - 1993

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE OF TEST © 12 Stp 2006

TIME ;o 13.00

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN ~ : Cement paste DM Mixing w/c 0.50 + Ad.1.5 %

TEST APPARATUS : The Flow of Grout Apparatus: The Flow Cone of size 178 mm. in diameter 265 mm,
in height and the discharge tube of size 12.7 mm. in diameter x38.1 mm. in height ,

receiving container having capacity 2000 ml, Ring Stand and Stop Watch are used for testing

TEST RESULTS : The results of flow of grout of test sample are tabulted below
Admixture Ratio : 0.015
GRACE

wi/C Time of flow (sec)

1 2 3 ave
0.00 1.70 1.73 1.75 1.73
0.03 1.58 1.58 1.63 1.60
0.06 1.52 1.56 1.55 1.54
0.09 1.50 1.51 1.51 1.51
0.12 1.56 1.59 1.60 1.58
0.15 1.57 1.59 1.63 1.60
0.18 1.53 1.57 1.60 1.57
0.21 1.65 1.55 1.56 1.55
0.24 1.47 1.48 1.51 1.49
0.27 1.48 1.49 1.49 1.49
0.30 1.57 1.59 1.59 1.58
0.35 1.69 1.71 1.72 1.71
0.40 1.71 1.73 1.73 1.72
0.45 1.72 1.72 1.74 1.73
0.50 1.7 1.73 1.76 1.73

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

FLOW OF GROUT (FLOW CONE METHOD)

JSCE-F531 - 1993

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE OF TEST T 15 Stp 2006

TIME © o 13.00

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.60 + Ad.0.5 %

TEST APPARATUS : The Flow of Grout Apparatus: The Flow Cone of size 178 mm. in diameter x265 mm.
in height and the discharge tube of size 12.7 mm, in diameter x38.1 mm. in height ,

receiving container having capacity 2000 ml, Ring Stand and Stop Watch are used for testing

TEST RESULTS : The results of flow of grout of test sample are tabulted below
Admixture Ratio : 0.5%
GRACE

wl1/C Time of flow (sec)

1 2 3 ave
0.00 1.54 1.61 1.64 1.60
0.03 1.35 1.57 1.61 1.51
0.06 1.41 1.48 1.65 1.51
0.09 1.45 1.50 1.57 1.51
0.12 1.50 1.51 1.48 1.50
0.15 1.55 1.54 1.55 1.55
0.18 1.46 1.48 1.48 1.47
0.21 1.42 1.43 1.45 1.43
0.24 1.24 1.48 1.38 1.37
0.27 1.27 1.39 1.31 1.32
0.30 1.42 1.46 1.54 1.47
0.35 1.62 1.63 1.65 1.63
0.40 1.58 1.68 1.63 1.63
0.45 1.60 1.64 1.65 1.63
0.50 1.57 1.64 1.64 1.62
0.55 1.55 1.64 1.64 1.61
0.60 1.54 1.61 1.64 1.60

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

FLOW OF GROUT (FLOW CONE METHOD)

JSCE-F531 - 1993

PROJECT : DOUBLE MIXJING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE OF TEST 116 Stp 2006

TIME ¢ 15.00

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.60 + Ad.1.0 %

TEST APPARATUS : The Flow of Grout Apparatus: The Flow Cone of size 178 mm. in diameter x265 mm.

in height and the discharge tube of size 12.7 mm. in diameter x38.1 mm. in height ,

receiving container having capacity 2000 ml, Ring Stand and Stop Watch are used for testing

TEST RESULTS 1 The results of flow of grout of test sample are tabulted below
Admixture Ratio : 1.0%
GRACE

wWi/C Time of flow (sec)

1 2 3 ave
0.00 1.57 1.56 1.56 1.56
0.03 1.45 1.45 1.46 1.45
0.06 1.42 1.44 1.46 1.44
0.09 1.40 1.49 1.32 1.40
0.12 1.47 1.38 1.30 1.38
0.15 1.50 1.40 1.49 1.46
0.18 1.42 1.45 1.48 1.45
0.21 1.40 1.41 1.42 1.41
0.24 1.32 1.32 1.34 1.33
0.27 1.29 1.31 1.30 1.30
0.30 1.40 1.43 1.45 1.43
0.35 1.57 1.59 1.64 1.60
0.40 1.58 1.59 1.59 1.59
0.45 1.57 1.58 1.61 1.59
0.50 1.57 1.58 1.58 1.58
0.55 1.55 1.55 1.59 1.56
0.60 1.57 1.56 1.56 1.56

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

FLOW OF GROUT (FLOW CONE METHOD)

JSCE-F531 - 1993

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE OF TEST : 17 Stp 2006

TIME :16.00

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN ~ :  Cement paste DM Mixing w/c 0.60 + Ad.1.5 %

TEST APPARATUS : The Flow of Grout Apparatus: The Flow Cone of size 178 mm. in diameter x265 mm.
in height and the discharge tube of size 12.7 mm. in diameter x38.1 mm. in height ,

receiving container having capacity 2000 ml, Ring Stand and Stop Watch are used for testing

TEST RESULTS : The results of flow of grout of test sample are tabulied below
Admixture Ratio : 0.015
GRACE

wi/C Time of flow (sec)

1 2 3 ave
0.00 1.42 1.49 1.49 1.47
0.03 1.32 1.35 1.35 1.34
0.06 1.34 1.32 1.32 1.33
0.09 1.27 1.29 1.29 1.28
0.12 1.27 1.27 1.29 1.28
0.15 1.51 1.41 1.45 1.46
0.18 1.44 1.39 1.40 1.41
0.21 1.30 1.40 1.44 1.38
0.24 1.22 1.25 1.30 1.26
0.27 1.18 1.21 1.25 1.21
0.30 1.35 1.35 1.48 1.39
0.35 1.52 1.54 1.56 1.54
0.40 1.51 1.52 1.58 1.54
0.45 1.49 1.53 1.56 1.53
0.50 1.47 1.52 1.56 1.52
0.55 1.45 1.47 1.57 1.50
0.60 1.42 1.49 1.49 1.47

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant
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FACULTY OF ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

DEPARTMENT OF CIVIL ENGINEERING

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

TEST APPARATUS : Expansion and bleeding Apparatus

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE OF TEST : 17 Stp 2006

TIME :16.00

TEMPERATURE . 22°Celsius

TEST BY

TEST SPECIMEN  :  Cement paste t DM Mixing w/c 0.40 + Ad.0.5 %

TEST RESULTS : Theresults of expansion and bleeding of test sample are tabulted below
W1/C 0.27
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 229 0.00 0.43
60 230 230 229 0.00 0.43
90 230 230 228 0.01 0.87
120 230 230 227.5 0.01 1.09
150 230 230 227.5 0.01 1.09
180 230 230 227.5 0.01 1.09
210 230 230 227.5 0.01 1.09
240 230 230 227.5 0.01 1.09
270 230 230 227.5 0.01 1.09
300 230 230 227.5 0.01 1.09
330 230 230 227.5 0.01 1.09
360 230 230 227.5 0.01 1.09

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

9y v
H.0.10.AINaM AN Aot Bleeding vosdmudimayinay 1av3s Double Mixing #
w/c 0.4+ Super.0.5 % (wl/c 0.27)
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FACULTY OF ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

DEPARTMENT OF CIVIL ENGINEERING

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE OF TEST : 17 Stp 2006

TIME 1 16.00

TEMPERATURE : 22° Celsius

TEST BY

TEST SPECIMEN : Cement paste SM Mixing w/c 0.40 + Ad.0.5 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : The results of expansion and bleeding of test sample are tabulted below
W1/C 0.00
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 228 0.01 0.87
60 230 230 226 0.02 1.74
90 230 230 224 0.03 2.61
120 230 230 224.5 0.02 2.39
150 230 230 224.5 0.02 2.39
180 230 230 224.5 0.02 2.39
210 230 230 2245 0.02 2.39
240 230 230 224.5 0.02 2.39
270 230 230 224.5 0.02 2.39
300 230 230 2245 0.02 2.39
330 230 230 224.5 0.02 2.39
360 230 230 224.5 0.02 2.39

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

' : . s (2 I'4 aa . . . -
W01 LUARINANIMIAINSaei Bleeding vaeduuamannau 1agdt Single Mixing 7
w/c 0.4+ Super .0.5 %
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste
ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE OF TEST : 18 8tp 2006

TIME : 16.00

TEMPERATURE 1 22° Celsius

TEST BY

TEST SPECIMEN  :  Cement paste DM Mixing w/c 0.40 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : Theresults of expansion and bleeding of test sample are tabulted below
W1/C 0.27
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 230 0.00 0.00
60 230 230 229.5 0.00 0.22
90 230 230 229 0.00 0.43
120 230 230 228 0.01 0.87
150 230 230 228 0.01 0.87
180 230 230 228 0.01 0.87
210 230 230 228 0.01 0.87
240 230 230 228 0.01 0.87
270 230 230 228 0.01 0.87
300 230 230 228 0.01 0.87
330 230 230 228 0.01 0.87
360 230 230 228 0.01 0.87

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

H.0.12.8AIHaM sMIAIN I Bleeding veadiuudinayinasu 1ae3s Double Mixing #i
w/c 0.4+ Super .1.0 % (wl/c 0.27)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste
ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE OF TEST . 18 Sip 2006

TIME © 0 16.00

TEMPERATURE . 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste SM Mixing w/c 0.40 + Ad.1.0%

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : Theresults of expansion and bleeding of test sample are tabulted below
W1/C 0.00
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 228 0.01 0.87
60 230 230 225 0.02 2.17
90 230 230 224.5 0.02 2.39
120 230 230 224.5 0.02 2.39
150 230 230 224.5 0.02 2.39
180 230 230 2245 0.02 2.39
210 230 230 224.5 0.02 2.39
240 230 230 2245 0.02 2.39
270 230 230 224.5 0.02 2.39
300 230 230 224.5 0.02 2.39
330 230 230 224.5 0.02 2.39
360 230 230 224.5 0.02 2.39

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

v :‘ . a o g ac . “ e :s'
H.N.13.aAInNanN1SMIAIN15A1011 Bleeding vasBmuamannay laeds Single Mixing #
w/c 0.4+ Super .1.0 %
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste
ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.40 + Ad.1.5 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : Theresults of expansion and bleeding of test sample are tabulted below
wW1/C 0.27
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding
30 230 230 228 0.01 0.87
60 230 230 222 0.03 3.48
90 230 230 220.5 0.04 4.13
120 230 230 220.5 0.04 4.13
150 230 230 220.5 0.04 4.13
180 230 230 220.5 0.04 413
210 230 230 220.5 0.04 4.13
240 230 230 220.5 0.04 4.13
270 230 230 220.5 0.04 4.13
300 230 230 220.5 0.04 4.13
330 230 230 220.5 0.04 4.13
360 230 230 220.5 0.04 4.13

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

14 [l
H.0.14.U0AIHANSHIAINIA0Y Bleeding vosdmudimayinay1as3s Double Mixing #
w/c 0.4+ Super.1.5 % (wl/c 0.27)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE 1 22° Celsius

TEST BY

TEST SPECIMEN

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS

: Cement paste SM Mixing w/c 0.40 + Ad.1.5%

The results of expansion and bleeding of test sample are tabulted below

W1/C 0.00
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding
30 230 230 224 0.03 2.61
60 230 230 220 0.04 4.35
90 230 230 217 0.06 5.65
120 230 230 216 0.06 6.09
150 230 230 216 0.06 6.09
180 230 230 216 0.06 6.09
210 230 230 216 0.06 6.09
240 230 230 216 0.06 6.09
270 230 230 216 0.06 6.09
300 230 230 216 0.06 6.09
330 230 230 216 0.06 6.09
360 230 230 216 0.06 6.09

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

' s . a s 7 ad . .. P
W.0.15.48AIRaMINIAIMIA11i1 Bleeding vosdmuawannay Iasds Single Mixing #

w/c 0.4+ Super.1.5 %
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN . Cement paste DM Mixing w/c 0.50 + Ad.0.5 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : The results of expansion and bleeding of test sample are tabulted below
W1/C 0.27
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 229 0.00 0.43
60 230 230 223 0.03 3.04
90 230 230 220 0.04 4.35
120 230 230 220 0.04 4.35
150 230 230 220 0.04 4.35
180 230 230 220 0.04 4.35
210 230 230 220 0.04 4.35
240 230 230 220 0.04 4.35
270 230 230 220 0.04 4.35
300 230 230 220 0.04 4.35
330 230 230 220 0.04 4.35
360 230 230 220 0.04 4.35

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

9 ]
M0 16.48AINaMTMIAINIA10Y Bleeding vosdmuamarinayIasds Double Mixing
w/c 0.5+ Super.0.5 % (wl/c 0.27)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN

TEST APPARATUS : Expansion and bleeding Apparatus

. Cement paste SM Mixing w/c 0.50 + Ad.0.5%

TEST RESULTS The results of expansion and bleeding of test sample are tabulted below
W1/C 0.00
Time(s) HO HA1 H2 (H1-H2)/HO % Bleeding
30 230 230 228 0.01 0.87
60 230 230 224 0.03 2.61
90 230 230 221 0.04 3.91
120 230 230 214 0.07 6.96
150 230 230 214 0.07 6.96
180 230 230 214 0.07 6.96
210 230 230 214 0.07 6.96
240 230 230 214 0.07 6.96
270 230 230 214 0.07 6.96
300 230 230 214 0.07 6.96
330 230 230 214 0.07 6.96
360 230 230 214 0.07 6.96

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity 1s 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

' 5 . - 8 3 aa . .. -
W.N.17.48AIWaN15HIAINT15A10U Bleeding oI uANaNnaL 1ae7s Single Mixing %1

w/c 0.5+ Super .0.5 %
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN  :  Cement paste DM Mixing w/c 0.50 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS 1 The results of expansion and bleeding of test sample are tabulted below
wW1/C 0.27
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding
30 230 230 229 0.00 0.43
60 230 230 223 0.03 3.04
90 230 230 219 0.05 4.78
120 230 230 219 0.05 4.78
1560 230 230 219 0.05 4.78
180 230 230 219 0.05 4.78
210 230 230 219 0.05 4.78
240 230 230 219 0.05 4.78
270 230 230 219 0.05 4.78
300 230 230 219 0.05 4.78
330 230 230 219 0.05 4.78
360 230 230 219 0.05 4.78

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

) J ) @ ¢ an .. g
W.N.18.LAAINANITMIAINIAEET Bleeding vosdmuamanway lneds Double Mixing #i

w/c 0.5+ Super.1.0 % (wl/c 0.27)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste
ASTM C 940-89

PROJECT 1 DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste SM Mixing w/c 0.50 + Ad.1.0 %

TEST APPARATUS :  Expansion and bleeding Apparatus

TEST RESULTS : The results of expansion and blegding of 1est sample are tabulted Below
W1/C 0.00
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding
30 230 230 228 0.01 0.87
60 230 230 220 0.04 4.35
90 230 230 212 0.08 7.83
120 230 230 212 0.08 7.83
160 230 230 212 0.08 7.83
180 230 230 212 0.08 7.83
210 230 230 212 0.08 7.83
240 230 230 212 0.08 7.83
270 230 230 212 0.08 7.83
300 230 230 212 0.08 7.83
330 230 230 212 0.08 7.83
360 230 230 212 0.08 7.83

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

1 3 . =1 o 'd act . . . A
w.0.19.aasHan s mIAIMsaeii Bleeding vosiuuamankay1agls Single Mixing #
w/c 0.5+ Super.1.0 %
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN ~ :  Cement paste DM Mixing w/c 0.50 + Ad.1.5 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : Theresults of expansion and bleeding of test sample are tabulted below
W1/C 0.27
Time(s) HO HA1 H2 (H1-H2)/HO % Bleeding
30 230 230 227 0.01 1.30
60 230 230 215 0.07 6.52
90 230 230 211 0.08 8.26
120 230 230 209 0.09 9.13
150 230 230 209 0.09 9.13
180 230 230 209 0.09 9.13
210 230 230 209 0.09 9.13
240 230 230 209 0.09 9.13
270 230 230 209 0.09 9.13
300 230 230 209 0.09 9.13
330 230 230 209 0.09 9.13
360 230 230 209 0.09 9.13

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

H.0.201EAaWAMIHITNsMeTh Bleeding vesdwuamasinau Tng3s Double Mixing i
w/c 0.5+ Super.1.5 % (wl/c 0.27)
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FACULTY OF ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

DEPARTMENT OF CIVIL ENGINEERING

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :

DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste SM Mixing w/c 0.50 + Ad.1.5 %

TEST APPARATUS :  Expansion and bleeding Apparatus

TEST RESULTS : Theresults of expansion and bleeding of test sample are tabulted below
W1/C 0.00
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding
30 230 230 226 0.02 1.74
60 230 230 210 0.09 8.70
90 230 230 206.5 0.10 10.22
120 230 230 206.5 0.10 10.22
150 230 230 206.5 0.10 10.22
180 230 230 206.5 0.10 10.22
210 230 230 206.5 0.10 10.22
240 230 230 206.5 0.10 10.22
270 230 230 206.5 0.10 10.22
300 230 230 206.5 0.10 10.22
330 230 230 206.5 0.10 10.22
360 230 230 206.5 0.10 10.22

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN 1 Cement paste DM Mixing w/c 0.60 + Ad.0.5 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : Theresults of expansion and bleeding of test sample are tabulted below
W1/C 0.27
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 223 0.03 3.04
60 230 230 215 0.07 6.52
90 230 230 212 0.08 7.83
120 230 230 212 0.08 7.83
150 230 230 212 0.08 7.83
180 230 230 212 0.08 7.83
210 230 230 212 0.08 7.83
240 230 230 212 0.08 7.83
270 230 230 212 0.08 7.83
300 230 230 212 0.08 7.83
330 230 230 212 0.08 7.83
360 230 230 212 0.08 7.83

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

' J . ¢ ¢ an .. 4
H.N.22.U8AINaN15 1191510111 Bleeding vosdmuamwannau 1as3s Double Mixing #

w/c 0.6+ Super.0.5 % (wl/c 0.27)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHANOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste
ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE 1 22° Celsius

TEST BY

TEST SPECIMEN : Cement paste SM Mixing w/c 0.60 + Ad.0.5 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : The results of expansion and bleeding of test sample are tabulted below
W1/C 0.00
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 233 233 222 0.05 472

60 233 233 213 0.09 8.58

90 233 233 206 0.12 11.59
120 233 233 206 0.12 11.59
150 233 233 206 0.12 11.59
180 233 233 206 0.12 11.59
210 233 233 206 0.12 11.59
240 233 233 206 0.12 11.59
270 233 233 206 0.12 11.59
300 233 233 206 0.12 11.59
330 233 233 206 0.12 11.569
360 233 233 206 0.12 11.59

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

1 : . a o 4 ad N . . A
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w/c 0.6+ Super.0.5 %
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste
ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.60 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS 1 The results of expansion and bleeding of test sample are tabulted below
W1/C 0.27
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding
30 230 230 226 0.02 1.74
60 230 230 215 0.07 6.52
90 230 230 212 0.08 7.83
120 230 230 212 0.08 7.83
150 230 230 212 0.08 7.83
180 230 230 212 0.08 7.83
210 230 230 212 0.08 7.83
240 230 230 212 0.08 7.83
270 230 230 212 0.08 7.83
300 230 230 212 0.08 7.83
330 230 230 212 0.08 7.83
360 230 230 212 0.08 7.83

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the refative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

H.0.24.48039aM5MIAINIAeY Bleeding vosdmudiwarinay Ias3s Double Mixing
w/c 0.6+ Super.1.0 % (wl/c 0.27)
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

Expansion and Bleeding of Freshly Cement Paste
ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste SM Mixing w/c 0.60 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : The results of expansion and bleéding of test sample are tabulted below
WA1/C 0.00
Time(s) HO H1 | H2 (H1-H2)/HO % Bleeding

30 233 233 222 0.05 4.72

60 233 233 213 0.09 8.58

90 233 233 204 0.12 12.45
120 233 233 204 0.12 12.45
150 233 233 204 0.12 12.45
180 233 233 204 0.12 12.45
210 233 233 204 0.12 12.45
240 233 233 204 0.12 12.45
270 233 233 204 0.12 12.45
300 233 233 204 0.12 12.45
330 233 233 204 0.12 12.45
360 233 233 204 0.12 12.45

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

v :’ . ~ g g ac . . e ~
H.0.25.LaAINaN11IAIMSA1011 Bleeding vosduuamanwanlaeis Single Mixing #1
w/c 0.6+ Super.1.0 %
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste
ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN 1 Cement paste DM Mixing w/c 0.60 + Ad.1.5 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : The results of expansion and bleeding of test sample are tabulted below
W1/C 0.27
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding
30 230 230 227 0.01 1.30
60 230 230 221 0.04 3.91
90 230 230 215 0.07 6.52
120 230 230 198 0.14 13.91
150 230 230 198 0.14 13.91
180 230 230 198 0.14 13.91
210 230 230 198 0.14 13.91
240 230 230 198 0.14 13.91
270 230 230 198 0.14 13.91
300 230 230 198 0.14 13.91
330 230 230 198 0.14 13.91
360 230 230 198 0.14 13.91

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

#.0.26.46AIHANITNIAINII AL Bleeding vosdmudimwarina 1as3s Double Mixing #
w/c 0.6+ Super.1.5 % (wl/c 0.27)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN

TEST APPARATUS : Expansion and bleeding Apparatus

1 Cement paste SM Mixing w/c 0.60 + Ad.1.5 %

TEST RESULTS The results of expansion and bleeding of test sample are tabulted below
W1/C 0.00
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding
30 233 233 222 0.05 4.72
60 233 233 213 0.09 8.58
90 233 233 201 0.14 13.73
120 233 233 200 0.14 14.16
150 233 233 200 0.14 14.16
180 233 233 200 0.14 14.16
210 233 233 200 0.14 14.16
240 233 233 200 0.14 14.16
270 233 233 200 0.14 14.16
300 233 233 200 0.14 14.16
330 233 233 200 0.14 14.16
360 233 233 200 0.14 14.16

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative bumidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

' e . ~ U4 o as . . . ‘:'
H.N.27.0aAINam vIAINsaetil Bleeding vosduuamannaulaeis Single Mixing #1

w/c 0.6+ Super.1.5 %

WN27




1.3 namsmm wl/c fldmmsmuintosiige e ld wic 0.4 +Ad.1%, 0.6+Ad.1%

FACULTY OF ENGINEERING
DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT 1 DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE OF TEST . 18 Stp 2006

TIME : 16.00

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste SM Mixing w/c 0.40 + Ad.1.0 %

TEST APPARATUS :  Expansion and bleeding Apparatus

TEST RESULTS . Theresults of expansion and bleeding of test sample are tabulted below
W1/C 0.00
Time(s) HO HA1 H2 (H1-H2)/HO % Bleeding
30 230 230 228 0.01 0.87
60 230 230 225 0.02 217
90 230 230 2245 0.02 2.39
120 230 230 224.5 0.02 2.39
150 230 230 224.5 0.02 2.39
180 230 230 2245 0.02 2.39
210 230 230 2245 0.02 2.39
240 230 230 224.5 0.02 2.39
270 230 230 224.5 0.02 2.39
300 230 230 224.5 0.02 2.39
330 230 230 224.5 0.02 2.39
360 230 230 2245 0.02 2.39

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

9y [
#.N.28.uaAIHANIMIAIM 1011 Bleeding vasdinudmasinanlnes Single Mixing #
w/c 0.4+ Super.1.0 %
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FACULTY OF ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

DEPARTMENT OF CIVIL ENGINEERING

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT . DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.40 + Ad.1.0 %

TEST APPARATUS :  Expansion and bleeding Apparatus

TEST RESULTS : The results of expansion and bleeding of test sample are tabuited below
WH1/C 0.03
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 228 0.01 0.87
60 230 230 227 0.01 1.30
90 230 230 226 0.02 1.74
120 230 230 2243 0.02 2.48
150 230 230 224.3 0.02 2.48
180 230 230 224.3 0.02 2.48
210 230 230 2243 0.02 2.48
240 230 230 2243 0.02 2.48
270 230 230 2243 0.02 2.48
300 230 230 2243 0.02 2.48
330 230 230 224.3 0.02 2.48
360 230 230 224.3 0.02 2.48

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

H.0.29.4eAIHAMIMIAINIAT Bleeding vosduudimarinan av3s Double Mixing #i
w/c 0.4+ Super.1.0 % (wl/c 0.03)

WN29




FACULTY OF ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

DEPARTMENT OF CIVIL ENGINEERING

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT . DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :

DATE OF TEST

TIME

TEMPERATURE 1 22° Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.40 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS . The results of expansion and bleeding of test sample are tabulted below
W1/C 0.06
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding
30 230 230 229 0.00 0.43
60 230 230 228 0.01 0.87
90 230 230 227 0.01 1.30
120 230 230 226.5 0.02 1.52
150 230 230 226.5 0.02 1.62
180 230 230 226.5 0.02 1.52
210 230 230 226.5 0.02 1.52
240 230 230 226.5 0.02 1.52
270 230 230 226.5 0.02 1.52
300 230 230 226.5 0.02 1.52
330 230 230 226.5 0.02 1.52
360 230 230 228.5 0.02 1.52

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

H.0.30.UaAINaMImmmMsmeni1 Bleeding vosdmudmannaulasis Double Mixing #
w/c 0.4+ Super.1.0 % (wl/c 0.06)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste
ASTM C 940-89

PROJECT :  DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN  :  Cement paste DM Mixing w/c 0.40 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : Theresults of expansion and bleeding of test sample are tabulted below
W1/C 0.09
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 228 0.01 0.87
60 230 230 227.5 0.01 1.09
90 230 230 227 0.01 1.30
120 230 230 227 0.01 1.30
150 230 230 227 0.01 1.30
180 230 230 227 0.01 1.30
210 230 230 227 0.01 1.30
240 230 230 227 0.01 1.30
270 230 230 227 0.01 1.30
300 230 230 227 0.01 1.30
330 230 230 227 0.01 1.30
360 230 230 227 0.01 1.30

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

w03 1adaswamsmamsmeni Bleeding vesdmudmarinaulag3s Double Mixing
w/c 0.4+ Super.1.0 % (wl/c 0.09)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECENOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE 1 22° Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.40 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : Theresults of expansion and bleeding of test sample are tabulted below
W1/C 0.12
Time(s) HO HA1 H2 (H1-H2)/HO % Bleeding

30 230 230 229.3 0.00 0.30
60 230 230 229 0.00 0.43
90 230 230 228.5 0.01 0.65
120 230 230 228 0.01 0.87
150 230 230 | 228 0.01 0.87
180 230 230 228 0.01 0.87
210 230 230 228 0.01 0.87
240 230 230 228 0.01 0.87
270 230 230 228 0.01 0.87
300 230 230 228 0.01 0.87
330 230 230 228 0.01 0.87
360 230 230 228 0.01 0.87

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidiry is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

1 oy . = o ' A . . 4
W.0.32.UAAINANTHIANISA Bleeding vosdwuameayingy lasdt Double Mixing

w/c 0.4+ Super.1.0 % (wl/c 0.12)
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FACULTY OF ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

DEPARTMENT OF CIVIL ENGINEERING

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.40 + Ad.1.0 %

TEST APPARATUS :  Expansion and bleeding Apparatus

TEST RESULTS : The results of expansion and bleeding of test sample are tabulted below
W1/C 0.15
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 229.5 0.00 0.22
60 230 230 229 0.00 0.43
90 230 230 2285 0.01 0.65
120 230 230 228.5 0.01 0.65
150 230 230 228.5 0.01 0.65
180 230 230 228.5 0.01 0.65
210 230 230 228.5 0.01 0.65
240 230 230 228.5 0.01 0.65
270 230 230 228.5 0.01 0.65
300 230 230 228.5 0.01 0.65
330 230 230 228.5 0.01 0.65
360 230 230 228.5 0.01 0.65

Nate: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

W.N.33.uaaewamsmamsaeti Bleeding vosdmudmayinay1as3s Double Mixing #i
w/c 0.4+ Super.1.0 % (w1l/c 0.15)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :

DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN  :  Cement paste DM Mixing w/c 0.40 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS . Theresults of expansion and bleeding of test sample are tabulted below
W1/C 0.18
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 229.5 0.00 0.22
60 230 230 229 0.00 0.43
90 230 230 228 0.01 0.87
120 230 230 228 0.01 0.87
150 230 230 228 0.01 0.87
180 230 230 228 0.01 0.87
210 230 230 228 0.01 0.87
240 230 230 228 0.01 0.87
270 230 230 228 0.01 0.87
300 230 230 228 0.01 0.87
330 230 230 228 0.01 0.87
360 230 230 228 0.01 0.87

Naote: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

' J . ¢ ¢ o .. 4
W.N.34.4@AIHANINIAINII AL Bleeding vosBmummanway lae7s Double Mixing #1

w/c 0.4+ Super.1.0 % (wl/c 0.18)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT . DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN © Cement paste DM Mixing w/c 0.40 + Ad.1.0 %

TEST APPARATUS :  Expansion and bleeding Apparatus

TEST RESULTS : The results of expansion and bleeding of test sample are tabulted below
W1/C 0.21
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 229 0.00 0.43
60 230 230 228.5 0.01 0.65
90 230 230 228 0.01 0.87
120 230 230 228 0.01 0.87
150 230 230 228 0.01 0.87
180 230 230 228 0.01 0.87
210 230 230 228 0.01 0.87
240 230 230 228 0.01 0.87
270 230 230 228 0.01 0.87
300 230 230 228 0.01 0.87
330 230 230 228 0.01 0.87
360 230 230 228 0.01 0.87

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

[ :‘ . P~} o o s . s 1
H.N.35.UaaINamsvInIMsa1eil Bleeding wesdusmanmau lagds Double Mixing #

w/c 0.4+ Super.1.0 % (wl/c 0.21)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :

DATE OF TEST

TIME

TEMPERATURE 1 22° Celsius

TEST BY

TEST SPECIMEN  :  Cement paste DM Mixing w/c 0.40 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : Theresults of expansion and bleeding of test sample are tabulted below
W1/C 0.24
Time(s) HO H1 H2 (H1-H2)y/HO % Bleeding

30 230 230 229 0.00 043
60 230 230 229 0.00 0.43
90 230 230 228 0.01 0.87
120 230 230 228 0.01 0.87
150 230 230 228 0.01 0.87
180 230 230 228 0.01 0.87
210 230 230 228 0.01 0.87
240 230 230 228 0.01 0.87
270 230 230 228 0.01 0.87
300 230 230 228 0.01 0.87
330 230 230 228 0.01 0.87
360 230 230 228 0.01 0.87

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

J : . 21 I3 A, PN P
H.N.36.4TAINANITHININITAI8UT Bleeding vosduuAmannay 1agds Double Mixing #

w/c 0.4+ Super.1.0 % (wl/c 0.24)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN @ Cement paste DM Mixing w/c 0.40 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : The results of expansion and bleeding of test sample are tabulted below
WA1/C 0.27
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 230 0.00 0.00
60 230 230 229.5 0.00 0.22
90 230 230 229 0.00 0.43
120 230 230 228 0.01 0.87
150 230 230 228 0.01 0.87
180 230 230 228 0.01 0.87
210 230 230 228 0.01 0.87
240 230 230 228 0.01 0.87
270 230 230 228 0.01 0.87
300 230 230 228 0.01 0.87
330 230 230 228 0.01 0.87
360 230 230 228 0.01 0.87

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

' b . % s a .. :
H.N.37.48AINAN1THIAINISA011 Bleeding vosdmuamannau Iags Double Mixing #

w/c 0.4+ Super.1.0 % (wl/c 0.27)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TESTBY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.40 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : Theresults of expansion and bleeding of test sample are tabulted below
W1/C 0.30
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 229 0.00 0.43
60 230 230 228 0.01 0.87
90 230 230 228 0.01 0.87
120 230 230 228 0.01 0.87
150 230 230 228 0.01 0.87
180 230 230 228 0.01 0.87
210 230 230 228 0.01 0.87
240 230 230 228 0.01 0.87
270 230 230 228 0.01 0.87
300 230 230 228 0.01 0.87
330 230 230 228 0.01 0.87
360 230 230 228 0.01 0.87

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

U :‘ . s o I3 =, . . -
H.N.38.LAAINAMIHIAINIA01Y Bleeding vasdiuuawannau 1ngas Double Mixing #

w/c 0.4+ Super .1.0 % (wl/c 0.30)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.40 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : The results of expansion and bleeding of test sample are tabulted below
W1/C 0.35
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding
30 232 232 228 0.02 1.72
60 232 232 227 0.02 2.16
90 232 232 227 0.02 2.16
120 232 232 227 0.02 2.16
150 232 232 227 0.02 2.16
180 232 232 227 0.02 2.16
210 232 232 227 0.02 2.16
240 232 232 227 0.02 2.16
270 232 232 227 0.02 2.16
300 232 232 227 0.02 2.16
330 232 232 227 0.02 2.16
360 232 232 227 0.02 2.16

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

1 :’ . ~ '3 A .« . -
W.N.39.UTAINANITHIAINITMLUT Bleeding woduamannan 1ag3t Double Mixing 7

w/c 0.4+ Super.1.0 % (wl/c 0.35)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste
ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :

DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.40 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : Theresults of expansion and bleeding of test sample are tabulted below
W1/C 0.40
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 229 0.00 0.43
60 230 230 228 0.01 0.87
90 230 230 227 0.01 1.30
120 230 230 224.5 0.02 2.39
150 230 230 2245 0.02 2.39
180 230 230 2245 0.02 2.39
210 230 230 224.5 0.02 2.39
240 230 230 2245 0.02 2.39
270 230 230 224.5 0.02 2.39
300 230 230 224.5 0.02 2.39
330 230 230 224.5 0.02 2.39
360 230 230 2245 0.02 2.39

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

E4 v
H.0.40.4AINaMT1IAIN 3eti1 Bleeding vosdmudmannau 1as3s Double Mixing
w/c 0.4+ Super.1.0 % (wl/c 0.40)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bieeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN

TEST APPARATUS : Expansion and bleeding Apparatus

. Cement pasie SM Mixing w/c 0.60 + Ad.1.0 %

TEST RESULTS The results of expansion and bleeding of test sample are tabulted below
W1/C 0.00
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 233 233 222 0.05 4.72

60 233 233 213 0.09 8.58

S0 233 233 204 0.12 12.45
120 233 233 204 0.12 12.45
150 233 233 204 0.12 12.45
180 233 233 204 0.12 12.45
210 233 233 204 0.12 12.45
240 233 233 204 0.12 12.45
270 233 233 204 0.12 12.45
300 233 233 204 0.12 12.45
330 233 233 204 0.12 12.45
360 233 233 204 0.12 12.45

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

1 3’ . ~ J J s . .« e a
W.N.41.47AIWANITHIAINTAYU Bleeding vasBUAManHaL 1ae75 Single Mixing #

w/c 0.6+ Super.1.0 %
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE 1 22° Celstus

TEST BY

TEST SPECIMEN  :  Cement paste DM Mixing w/c 0.60 + Ad.1.0 %

TEST APPARATUS :  Expansion and bleeding Apparatus

TEST RESULTS © Theresults of expansion and bleeding of test sample are tabulted below
W1/C 0.03
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 219 0.05 4.78
60 230 230 213 0.07 7.39
90 230 230 200 0.13 13.04
120 230 230 192 0.17 16.52
150 230 230 192 0.17 16.52
180 230 230 192 0.17 16.52
210 230 230 192 0.17 16.52
240 230 230 192 0.17 16.52
270 230 230 192 0.17 16.52
300 230 230 192 0.17 16.52
330 230 230 192 0.17 16.52
360 230 230 192 0.17 16.52

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

1 : N ~ d ¢ a. .« . i
W.0.42.04893Han15M1AIMs Aol Bleeding vosdmuamannanlaeds Double Mixing #

w/c 0.6+ Super.1.0 % (wl/c 0.03)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN

TEST APPARATUS : Expansion and bleeding Apparatus

1 Cement paste DM Mixing w/c 0.60 + Ad.1.0 %

TEST RESULTS The results of expansion and bleeding of test sample are tabulted below
W1/C 0.06
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 220 0.04 4.35
60 230 230 214 0.07 6.96
90 230 230 209 0.09 9.13
120 230 230 195 0.15 15.22
150 230 230 195 0.156 156.22
180 230 230 195 0.15 15.22
210 230 230 195 0.15 15.22
240 230 230 195 0.15 15.22
270 230 230 195 0.15 16.22
300 230 230 195 0.15 15.22
330 230 230 195 0.15 15.22
360 230 230 195 0.15 15.22

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consuliant

U :, . o o 's A . . {
.N.43 uaasnansmmInsmei Bleeding vosdmuamansay lagdt Double Mixing #

w/c 0.6+ Super.1.0 % (wl/c 0.06)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.60 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : The results of expansion and bleeding of test sample are tabulted below
W1/C 0.09
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding
30 230 230 226 0.02 1.74
60 230 230 211 0.08 8.26
90 230 230 210 0.09 8.70
120 230 230 201 0.13 12.61
150 230 230 201 0.13 12.61
180 230 230 201 0.13 12.61
210 230 230 201 0.13 12.61
240 230 230 201 0.13 12.61
270 230 230 201 0.13 12.61
300 230 230 201 0.13 12.61
330 230 230 201 0.13 12.61
360 230 230 201 0.13 12.61

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

¥ °y . ~ o I'd A . . a
W.0.44 4TFAIHEMIMIAINSAET Bleeding vosdmuamannay 1ag3s Double Mixing #

wi/c 0.6+ Super.1.0 % (wl/c 0.09)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT . DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.60 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : The results of expansion and bleeding of test sample are tabulted below
W1/C 0.12
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 225 0.02 217
60 230 230 213 0.07 7.39
90 230 230 205 0.11 10.87
120 230 230 198 0.14 13.91
150 230 230 198 0.14 13.91
180 230 230 198 0.14 13.91
210 230 230 198 0.14 13.91
240 230 230 198 0.14 13.91
270 230 230 198 0.14 13.91
300 230 230 198 0.14 13.91
330 230 230 198 0.14 13.91
360 230 230 198 0.14 13.91

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidiry is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

J :’ . = g d o .« . -
H.N.45.LaAINaNITMIAINI I Bleeding weegiuuamaninay 1as35 Double Mixing

w/c 0.6+ Super.1.0 % (wl/c 0.12)

HWN45




FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT . DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.60 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : The results of expansion and bleeding of test sample are tabulted below
W1/C 0.15
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 220 0.04 4.35
60 230 230 214 0.07 6.96
90 230 230 202 0.12 12.17
120 230 230 202 0.12 12.17
150 230 230 202 0.12 12.17
180 230 230 202 0.12 12.17
210 230 230 202 0.12 12.17
240 230 230 202 0.12 12.17
270 230 230 202 0.12 12.17
300 230 230 202 0.12 12.17
330 230 230 202 0.12 12.17
360 230 230 202 0.12 12.17

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

4 H
W.N.46.LAAINAMINIAINIIA101 Bleeding vosdmuamwarnaulasds Double Mixing #

w/c 0.6+ Super.1.0 % (wl/c 0.15)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL. ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.60 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS . The results of expansion and bleeding of test sample are tabulted below
W1/C 0.18
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding
30 230 230 215 0.07 6.52
60 230 230 211 0.08 8.26
90 230 230 209 0.09 9.13
120 230 230 206 0.10 10.43
150 230 230 206 0.10 10.43
180 230 230 206 0.10 10.43
210 230 230 206 0.10 10.43
240 230 230 206 0.10 10.43
270 230 230 206 0.10 10.43
300 230 230 206 0.10 10.43
330 230 230 206 0.10 10.43
360 230 230 206 0.10 10.43

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

1.0 47 LAIaMIHITIMImeni Bleeding vesduudmeyinaylavds Double Mixing
w/c 0.6+ Super.1.0 % (wl/c 0.18)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE : 22° Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.60 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : The results of expansion and bleeding of test sample are tabulted below
W1/C 0.21
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 218 0.05 5.22

60 230 230 213 0.07 7.39

90 230 230 205 0.11 10.87
120 230 230 205 0.11 10.87
150 230 230 205 0.11 10.87
180 230 230 205 0.11 10.87
210 230 230 205 0.1 10.87
240 230 230 205 0.11 10.87
270 230 230 205 0.11 10.87
300 230 230 205 0.11 10.87
330 230 230 205 0.11 10.87
360 230 230 205 0.11 10.87

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

1 oy . o J ! . . P
H.N.48.LEAINANITHIAINTIA10%1 Bleeding vosduuaiwannan 1% Double Mixing #

w/c 0.6+ Super.1.0 % (wl/c 0.21)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT . DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN  :  Cement paste DM Mixing w/c 0,60 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS © Theresults of expansion and bleeding of test sample are tabulted below
W1/C 0.24
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 226 0.02 1.74

60 230 230 223 0.03 3.04

90 230 230 204 0.11 11.30
120 230 230 206 0.10 10.43
150 230 230 206 0.10 10.43
180 230 230 206 0.10 10.43
210 230 230 206 0.10 10.43
240 230 230 206 0.10 10.43
270 230 230 206 0.10 10.43
300 230 230 206 0.10 10.43
330 230 230 206 0.10 10.43
360 230 230 206 0.10 10.43

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

' :’ . ~ o ' sy . o
W.N.49.LEAINAMINIAIM A0 Bleeding vssduummannaIasds Double Mixing #

w/c 0.6+ Super.1.0 % (wl/c 0.24)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE 1 22° Celsius

TEST BY

TEST SPECIMEN

TEST APPARATUS : Expansion and bleeding Apparatus

1 Cement paste DM Mixing w/c 0.60 + Ad.1.0 %

TEST RESULTS The results of expansion and bleeding of test sample are tabulted below
W1/C 0.27
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding
30 230 230 226 0.02 1.74
60 230 230 215 0.07 6.52
90 230 230 212 0.08 7.83
120 230 230 212 0.08 7.83
150 230 230 212 0.08 7.83
180 230 230 212 0.08 7.83
210 230 230 212 0.08 7.83
240 230 230 212 0.08 7.83
270 230 230 212 0.08 7.83
300 230 230 212 0.08 7.83
330 230 230 212 0.08 7.83
360 230 230 212 0.08 7.83

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

] oy . a o ¢ an .« . $
H.0N.50.aAIHaMsHIAIN1sAeti1 Bleeding vasduuamwayinau 1ag3s Double Mixing 9

w/c 0.6+ Super.1.0 % (wl/c 0.27)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT . DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE ¢ 22°Celsius

TEST BY

TEST SPECIMEN

TEST APPARATUS : Expansion and bleeding Apparatus

: Cement paste DM Mixing w/c 0.60 + Ad.1.0 %

TEST RESULTS The results of expansion and bleeding of test sample are tabulted below
W1/C 0.30
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 225 0.02 217
60 230 230 215 0.07 6.52
90 230 230 209 0.09 9.13
120 230 230 201 0.13 12.61
150 230 230 201 0.13 12.61
180 230 230 201 0.13 12.61
210 230 230 201 0.13 12.61
240 230 230 201 0.13 12.61
270 230 230 201 0.13 12.61
300 230 230 201 0.13 12.61
330 230 230 201 0.13 12.61
360 230 230 201 0.13 12.61

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

¥ d'
W.0.5LUAAIRANTHIANNIIA1e] Bleeding YoIFuUAWEnay I3 Double Mixing #
w/c 0.6+ Super.1.0 % (wl/c 0.30)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

CLIENT :
DATE OF TEST

TIME

TEST BY

TEMPERATURE 1 22°Celsius

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

TEST APPARATUS : Expansion and bleeding Apparatus

TEST SPECIMEN . Cement paste DM Mixing w/c 0.60 + Ad.1.0 %

TEST RESULTS : The results of expansion and bleeding of test sample are tabulted below
WA1/C 0.35
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding
30 232 232 212 0.09 8.62
60 232 232 211 0.08 9.05
90 232 232 209 0.10 9.91
120 232 232 198 0.15 14.66
150 232 232 198 0.15 14.66
180 232 232 198 0.15 14.66
210 232 232 198 0.15 14.66
240 232 232 198 0.15 14.66
270 232 232 198 0.15 14.66
300 232 232 198 0.15 14.66
330 232 232 198 0.15 14.66
360 232 232 198 0.15 14.66

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

H.0.52 1ERIRANS AN Aot Bleeding vosdmudmasnas1aoids Double Mixing @
w/c 0.6+ Super.1.0 % (wl/c 0.35)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECANOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE 1 22° Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.60 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS ¢ The results of expansion and bleeding of test sample are tabulted below
W1/C 0.40
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 215 0.07 6.52

60 230 230 210 0.09 8.70

90 230 230 207 0.10 10.00
120 230 230 194 0.16 16.65
150 230 230 194 0.16 15.65
180 230 230 194 0.16 15.65
210 230 230 194 0.16 15.65
240 230 230 194 0.16 15.65
270 230 230 194 0.16 15.65
300 230 230 194 0.16 15.65
330 230 230 194 0.16 15.65
360 230 230 194 0.16 15.65

Note: The ambient temperature 3s 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

H.0.53 LEAINENIMIIAIMIMoih Bleeding vosdmuamainay Iavis Double Mixing 7
w/c 0.6+ Super.1.0 % (wl/c 0.40)
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a4\, KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Ay,

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :

DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.60 + Ad.1.0 %

TEST APPARATUS :  Expansion and bleeding Apparatus

TEST RESULTS : The results of expansion and bleeding of test sample are tabuited below
W1/C 0.45
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 233 233 221 0.05 5.15

60 233 233 213 0.09 8.58

90 233 233 202 0.13 13.30
120 233 233 202 0.13 13.30
150 233 233 202 0.13 13.30
180 233 233 202 0.13 13.30
210 233 233 202 0.13 13.30
240 233 233 202 0.13 13.30
270 233 233 202 0.13 13.30
300 233 233 202 0.13 13.30
330 233 233 202 0.13 13.30
360 233 233 202 0.13 13.30

Note: The ambient temperature is 32 Celsius, the sample temperarture is 32 Celsius and the relative humidity is 51% RH

Dr, KOMSAN MALEESEE

Material Consultant

T :’ . J o o . . 4
H.N.54.08RINAMIMAINITA8HT Bleeding vosdmuainannau Ing3s Double Mixing 0

w/c 0.6+ Super.1.0 % (wl/c 0.45)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE ;. 22°Celsius

TEST BY

TEST SPECIMEN

TEST APPARATUS : Expansion and bleeding Apparatus

: Cement paste DM Mixing w/c 0.60 + Ad.1.0 %

TEST RESULTS The results of expansion and bleeding of test sample are tabulted below
W1/C 0.50
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 233 233 222 0.05 4.72

60 233 233 211 0.09 9.44

90 233 233 209 0.10 10.30
120 233 233 204 0.12 12.45
150 233 - 233 204 0.12 12.45
180 233 233 204 0.12 12.45
210 233 233 204 0.12 12.45
240 233 233 204 0.12 12.45
270 233 233 204 0.12 12.45
300 233 233 204 0.12 12.45
330 233 233 204 0.12 12.45
360 233 233 204 0.12 12.45

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

Y P
M55 AINanInIAIN1s A1 Bleeding v0edinudinarinaylagis Double Mixing #
w/c 0.6+ Super.1.0 % (wl/c 0.50)
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

Expansion and Bleeding of Freshly Cement Paste
ASTM C 940-89

PROJECT
CLIENT :

DATE OF TEST
TIME
TEMPERATURE

TEST BY

DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

: 22° Celsius

TEST SPECIMEN

TEST APPARATUS

: Cement paste DM Mixing w/c 0.60 + Ad.1.0 %

Expansion and bleeding Apparatus

TEST RESULTS The results of expansion and bleeding of test sample are tabulted below
WH1/C 0.55
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 230 230 221 0.04 3.91

60 230 230 212 0.08 7.83
90 230 230 207 0.10 10.00
120 230 230 203 0.12 11.74
150 230 230 203 0.12 11.74
180 230 230 203 0.12 11.74
210 230 230 203 0.12 11.74
240 230 230 203 0.12 11.74
270 230 230 203 0.12 11.74
300 230 230 203 0.12 11.74
330 230 230 203 0.12 11.74
360 230 230 203 0.12 11.74

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

v 3‘ . = o I3 = . a
H.N.56.LAAIHANINIAINIALI Bleeding vosdmuamannan 1ae3s Double Mixing #1

wi/c 0.6+ Super.1.0 % (wl/c 0.55)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT
CLIENT :

DATE OF TEST
TIME
TEMPERATURE

TEST BY

1 22°Celsius

DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

TEST SPECIMEN

: Cement paste DM Mixing w/c 0.60 + Ad.1.0 %

TEST APPARATUS : Expansion and bleeding Apparatus
TEST RESULTS The results of expansion and bleeding of test sample are tabulted below
W1/C 0.60
Time(s) HO HA1 H2 (H1-H2)/H0 % Bleeding

30 233 233 222 0.05 4.72
60 233 233 213 0.09 8.58
90 233 233 206 0.12 11.59
120 233 233 204 0.12 12.45
160 233 233 204 0.12 12.45
180 233 233 204 0.12 12.45
210 233 233 204 0.12 12.45
240 233 233 204 0.12 12.45
270 233 233 204 0.12 12.45
300 233 233 204 0.12 12.45
330 233 233 204 0.12 12.45
360 233 233 204 0.12 12.45

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity 1s 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

' 3 ] - ¢ ¢ a .. a
H.N.57.UEAINaNISMIAINTI A8 Bleeding wosduuamannay las3t Double Mixing A

w/c 0.6+ Super.1.0 % (w1/c 0.60)
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1.4 M3 NNAAINISHARIVOITIIUMNET

<., KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
i FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

Autogeneous Shrinkage

JISA 1129

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :

DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN  : Cement paste SM Mixing w/c 0.40

TEST APPARATUS

TEST RESULTS

E.Time Lo % Shrinkage

0 13.76 0.000
1 13.76 87.35
2 13.76 162.42
3 13.76 162.42
4 13.76 162.42
5 13.76 162.42
6 13.76 241.21
7 13.76 274.36
9 13.76 300.12
1 13.76 370.23
15 13.76 526.54
17 13.76 530.21
20 13.76 530.21
22 13.76 530.21
25 13.76 530.21
28 13.76 530.21

Note:

Dr. KOMSAN MALEESEE

Material Consultant

¥ Y] = o 4 ac . o . =
W.0.58 LAAINANITNIAINITHAAIVDITUUMNAN Werls 1as7T Single Mixing 1 wic 0.4
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DEPARTMENT OF CIVIL ENGINEERING

Autogeneous Shrinkage
NS A 1129

PROJECT
CLIENT :

DATE OF TEST
TIME
TEMPERATURE

TEST BY

DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

1 22°Celsius

TEST SPECIMEN

TEST APPARATUS

TEST RESULTS

: Cement paste SM Mixing w/c 0.40 + Ad.1.0 %

E.Time Lg % Shrinkage
0 13.79 0.000
1 13.79 58.100
2 13.79 154.510
3 13.79 196.230
4 13.79 196.230
5 13.79 196.230
6 13.79 233.050
A 13.79 282.080
9 13.79 328.650
11 13.79 432.130
15 13.79 434.130
17 13.79 523.240

20 13.79 545.280
22 13.79 545.280
25 13.79 545.280
28 13.79 545.280

Note:

Dr. KOMSAN MALEESEE

Material Consultant

' o A 4 o as N . . =
W.N.59.UAAINAMIHIAINITHAGIVBITLUMWAN Has 1asT5 Single Mixing# w/c 0.4 +

Super.1%
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

’ FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

Autogeneous Shrinkage

JISA 1129

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :

DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.40

TEST APPARATUS :

TEST RESULTS

E.Time Lo % Shrinkage

0 13.58 0.000
1 13.58 61.560
2 13.58 178.700
3 13.58 244.590
4 13.58 224.590
5 13.58 224.590
6 13.68 261.510
7 13.58 293.440
9 13.58 320.530
11 13.58 400.040
15 13.58 520.550
17 13.58 532.600
20 13.58 532.600
22 13.58 532.600
25 13.568 532.600
28 13.58 532.600

Note:

Dr. KOMSAN MALEESEE

Material Consultant

H.0.60.LEAIHAMIMIAIMINAGIBIFUAWEY WearuTawds Double Mixing 7 wic 0.4
(wl/c 0.27)
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

'é' J FACULTY OF ENGINEERING

/ DEPARTMENT OF CIVIL ENGINEERING

Autogeneous Shrinkage

JISA 1129

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :

DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.40 + Ad.0.5 %

TEST APPARATUS

TEST RESULTS

E.Time Lo % Shrinkage

0 13.55 0.000
1 13.55 66.210
2 13.65 206.620
3 13.55 257.340
4 13.55 257.340
5 13.55 257.340
6 13.55 314.830
7 13.65 391.680
9 13.55 391.680
11 13.55 453.390
15 13.55 541.100
17 13.55 561.590
20 13.55 578.500
22 13.55 578.500
25 13.55 578.500
28 13.58 532.600

Note:

Dr. KOMSAN MALEESEE

Material Consultant

H.N.6LUAAIHANISMIAIN T HARWBIBIMUAWEY wars1ag35 Double Mixing #i w/c 0.4+
Super.0.5% (wl/c 0.27)
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

1 FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

Autogeneous Shrinkage

JISA 1129

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :

DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN : Cement paste DM Mixing w/c 0.40 + Ad.1.0 %

TEST APPARATUS

TEST RESULTS

E.Time Lo % Shrinkage

0 12.73 0.000
1 12.73 55.310
2 12.73 250.770
3 12.73 307.550
4 12.73 307.550
5 12.73 307.550
6 12.73 392.610
7 12.73 445.280
9 12.73 475.380
11 12.73 550.810
15 12.73 577.860
17 12.73 587.930
20 12.73 587.930
22 12.73 587.930
25 12.73 587.930
28 12.73 587.930

Note:

Dr. KOMSAN MALEESEE

Material Consultant

H.0.62.L NN MM sHadvaFiuudnes werulagdt Double Mixing #i w/c 0.4+
Super.1.0 % (wl/c 0.27)
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

1) FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

Autogeneous Shrinkage

JISA 1129

PROJECT . DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :

DATE OF TEST

TIME

TEMPERATURE 1 229 Celsius

TEST BY

TEST SPECIMEN  :  Cement paste DM Mixing w/c 0.40 + Ad.1.5 %

TEST APPARATUS

TEST RESULTS

E.Time Lo % Shrinkage

0 13.14 0.000
1 13.14 32.020
2 13.14 271.630
3 13.14 317.420
4 13.14 317.420
5 13.14 317.420
6 13.14 473.690
7 13.14 540.050
9 13.14 543.220
11 13.14 596.680
15 13.14 632.690
17 13.14 632.690
20 13.14 632.690
22 13.14 632.690
25 13.14 632.690
28 13.14 632.690

Note:

Dr. KOMSAN MALEESEE

Material Consultant

H.0.63 LAAINANIIAIN SHARIVBIFNUAMEY Wy Tavds Double Mixing 7l w/c 0.4 +
Super.1.5% (wl/c 0.27)

WN63
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2.1 AT HNAATINITHAA

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

] FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

Autogeneous Shrinkage

JISA 1129
PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :
DATE OF TEST
TIME
TEMPERATURE 1 22°Celsius
TEST BY
TEST SPECIMEN @ Cement mortar SM Mixing w/c 0.40
TEST APPARATUS
TEST RESULTS
E.Time Lo % Shrinkage
0 13.76 0.000
1 13.76 214.571
2 13.76 354.251
3 13.76 425.214
4 13.76 425.214
5 13.76 425.214
6 13.76 624.853
7 13.76 754.247
9 13.76 754.247
11 13.76 824.621
15 13.76 1024.254
17 13.76 1239.254
20 13.76 1508.253
22 13.76 1508.253
25 13.76 1508.253
28 13.76 1508.253

Note:

Dr. KOMSAN MALEESEE

Material Consultant

[ ) d Y aa . .« . -
H.N.64 LARIHAMINIAINTHAAIWDIWBTA Wy 1ae35 Single Mixing 9l w/c 0.4
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

i FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

Autogeneous Shrinkage
JISA 1129

PROJECT
CLIENT :

DATE OF TEST
TIME
TEMPERATURE

TEST BY

DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

1 22°Celsius

TEST SPECIMEN

TEST APPARATUS

TEST RESULTS

: Cement mortar SM Mixing w/c 0.40 + Ad.1.0 %

Note:

E.Time Lo % Shrinkage

0 13.79 0.000

1 13.79 185.214
2 13.79 370.258
3 13.79 521.014
4 13.79 521.014
5 13.79 521.014
6 13.79 689.257
7 13.79 756.149
9 13.79 756.149
" 13.79 987.384
15 13.79 1201.387
17 13.79 1425.654
20 13.79 1601.037
22 13.79 1601.037
25 13.79 1601.037
28 13.79 1601.037

Dr. KOMSAN MALEESEE

Material Consultant

J o o a, . . . 4
H.0.65AAINANIHIAINIs HARYBINesA1 naulaeds Single Mixing # w/c 0.4 +

Super.1%

HAG65




KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

) FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

Autogeneous Shrinkage

NS A 1129

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT:

DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN : Cement mortar DM Mixing w/c 0.40

TEST APPARATUS

TEST RESULTS

E.Time Lo % Shrinkage

0 13.58 0.000
1 13.58 201.354
2 13.58 364.254
3 13.58 473.267
4 13.58 473.267
5 13.58 473.267
6 13.58 576.234
7 13.58 647.321
9 13.58 768.245
11 13.58 836.214
15 13.58 1125.241
17 13.58 1297.658
20 13.58 1575.494
22 13.58 1575.494
25 13.58 1575.494
28 13.58 1575.494

Note:

Dr. KOMSAN MALEESEE

Material Consultant

H.0.66.LAINANIMIANIHARIYBINBTd wan1as3s Double Mixing #i wic 0.4 (wl/c
0.27)
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oy . KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

A =i1) FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

Autogeneous Shrinkage
NS A 1129

PROJECT
CLIENT :

DATE OF TEST
TIME
TEMPERATURE

TEST BY

DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

: 22° Celsius

TEST SPECIMEN

:  Cement mortar DM Mixing w/c 0.40 + Ad.0.5 %

TEST APPARATUS

TEST RESULTS

E.Time Lo % Shrinkage

0 13.55 0.000

1 13.55 210.364
2 13.55 401.254
3 13.55 587.951
4 13.65 587.851
5 13.55 613.214
6 13.55 724.302
7 13.55 802.641
9 13.55 802.641
11 13.55 1124.210
15 13.55 1324.254
17 13.65 1524.210
20 13.55 1854.918
22 13.55 1854.918
25 13.55 1854.918
28 13.55 1854.918

Note:

Dr. KOMSAN MALEESEE

Material Consultant

v Y 4 ad . . o
H.0.67UEAINANIMIAININAMIUBIND A Warw Tae3t Double Mixing i w/c 0.4+

Super.0.5% (wl/c 0.27)
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

21) FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

Autogeneous Shrinkage

JISA 1129

PROJECT 1 DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :

DATE OF TEST

TIME

TEMPERATURE 1 22° Celsius

TEST BY

TEST SPECIMEN : Cement mortar DM Mixing w/c 0.40 + Ad.1.0 %

TEST APPARATUS

TEST RESULTS

E.Time Lo % Shrinkage

0 12.73 0.000
1 12.73 240.214
2 12.73 425.210
3 12.73 624.351
4 12.73 624.351
5 12.73 624.351
6 12.73 798.640
7 12.73 904.260
9 12.73 1014.254
11 12.73 1348.987
15 12.73 1624.214
17 12.73 1826.641
20 12.73 2130.702
22 12.73 2130.702
25 12.73 2130.702
28 12.73 2130.702

Note:

Dr. KOMSAN MALEESEE

Material Consultant

H.N.68.LAAINAMIMAINIIHAR BB A1 Heru 1ae35 Double Mixing 1 w/c 0.4+
Super.1.0 % (wl/c 0.27)
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

| FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

Autogeneous Shrinkage

JISA 1129
PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :
DATE OF TEST
TIME
TEMPERATURE 1 22°Celsius
TEST BY
TEST SPECIMEN ~ :  Cement mortar DM Mixing w/c 0.40 + Ad.1.5 %
TEST APPARATUS
TEST RESULTS
E.Time Lo % Shrinkage
0 13.14 0.000
1 13.14 287.241
2 13.14 514.201
3 13.14 725.412
4 13.14 725.412
5 13.14 725.412
6 13.14 854.125
7 13.14 1124.352
9 13.14 1325.247
11 13.14 15687.250
15 13.14 1864.214
17 13.14 1984.325
20 13.14 2154.025
22 13.14 2154.025
25 13.14 2154.025
28 13.14 2154.025

Note:

Dr. KOMSAN MALEESEE

Material Consultant

' @ o an .« . {
H.N.69 AAINANITHIAIN THAAIUDINBS A1 Hara Tae3T Double Mixing 1 w/c 0.4+

Super.1.5% (wl/c 0.27)

W69



22 AMSHNAMSISULSIGAv0INDSAT

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

| FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

COMPRESSIVE STRENGTH OF MORTAR

ASTM C 109-95

PROJECT

CLIENT :

DATE OF TEST

TIME

TEMPERATURE

TEST BY

DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

22 ° Celsius

TEST SPECIMEN

Cement mortar SM Mixing w/c 0.40

TEST APPARATUS

TEST RESULTS

The results of compressive strength of test sample are tabulted below

compressive strength of 50-mm
Sper\?émen mortar cubes atdifferent ages,(ksc.) » e
3 days 7 days 28 days
1 392.24 427.30 457.32
2 375.81 400.73 480.64
3 379.48 402.22 545.35

Note: The ambient temperature is 22 Celsius, the sample temperature is 22 Celsius and the relative humidity is 45% RH

Dr. KOMSAN MALEESEE

Material Consultant

o w W (Y 4 o . . . -
W.0.70.uaaraMdefunssdavasues Awan Tagis Single Mixing n w/c 0.4
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

COMPRESSIVE STRENGTH OF MORTAR

ASTM C 109-95

PROJECT
CLIENT ;

DATE OF TEST
TIME
TEMPERATURE

TEST BY

DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

22° Celsius

TEST SPECIMEN

TEST APPARATUS

TEST RESULTS

Cement mortar SM Mixing w/c 0.40 + Ad.1.0 %

The results of compressive strength of test sample are tabulted below

compressive strength of 50-mm
sper\g;:)men mortar cubes atdifferent ages, (ksc.) Remark
3 days 7 days 28 days
1 387.04 451.42 531.90
2 372.64 435.51 562.91
3 392.62 418.44 529.30

Note: The ambient temperature is 22 Celsius, the sample temperature is 22 Celsius and the relative humidity is 45% RH

Dr. KOMSAN MALEESEE

Material Consultant

o w w ar 4 ant . o . ~
W.0.71aAInamaes uus sdavesue i naw Ingds Single Mixing 1 w/c 0.4+

Super.1.0%
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/ FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

ASTM C 109-95

COMPRESSIVE STRENGTH OF MORTAR

CLIENT :

DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

PROJECT . DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

TEST APPARATUS

TEST SPECIMEN  : Cement mortar DM Mixing w/c 0.40

TEST RESULTS : Theresults of compressive strength of test sample are tabulted below

compressive strength of 50-mm
Sper\?(l)men mortar cubes atdifferent ages,(ksc.) L
3 days 7 days 28 days
1 417.87 438.84 500.22
2 400.67 394.20 502.86
3 390.66 428.94 540.76

Note: The ambient temperature is 22 Celsius, the sample temperature is 22 Celsius and the relative humidity is 45% RH

Dr. KOMSAN MALEESEE

Material Consultant

0.0 72 aanaiass UL sdauesne i wanlasds Double Mixing % w/c 0.4 (wl/c 0.27)
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

i FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

COMPRESSIVE STRENGTH OF MORTAR

ASTM C 109-95

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN : Cement mortar DM Mixing w/c 0.40 +Ad.0.5%

TEST APPARATUS

TEST RESULTS 1 The results of compressive strength of test sample are tabulted below

compressive strength of 50-mm
spe’\imen mortar cubes atdifferent ages, (ksc.) o
3 days 7 days 28 days
1 440.94 445.20 557.21
2 447.49 454.51 556.25
3 386.09 419.54 518.67

Note: The ambient temperature is 22 Celsius, the sample temperature is 22 Celsius and the relative humidity is 45% RH

Dr. KOMSAN MALEESEE

Material Consultant

H.0.73. uarAamamaey uusdavanei@1 waulads Double Mixing % w/c 0.4 +
Super.0.5% (wl/c 0.27)
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

| FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

COMPRESSIVE STRENGTH OF MORTAR

ASTM C 109-95

PROJECT ¢ DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE QF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN : Cement mortar DM Mixing w/c 0.40 +Ad.1.0%

TEST APPARATUS

TEST RESULTS : The results of compressive strength of test sample are tabulted below

compressive strength of 560-mm
Sper\il)men mortar cubes atdifferent ages,(ksc.) Remark
3 days 7 days 28 days
1 493.27 537.56 643.70
2 449.84 476.56 669.49
3 423.24 477.13 595.18

Note: The ambient temperature is 22 Celsius, the sample temperature is 22 Celsius and the relative humidity is 45% RH

Dr. KOMSAN MALEESEE

Material Consultant

.0 74 uananamMaas unsedaveuaTil wan It Double Mixing i w/c 0.4 + Super.1.0
% (wl/c 0.27)
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

| FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

COMPRESSIVE STRENGTH OF MORTAR

ASTM C 109-95

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN : Cement mortar DM Mixing w/c 0.40 +Ad.1.5%

TEST APPARATUS

TEST RESULTS : Theresults of compressive strength of test sample are tabulted below

compressive strength of 50-mm
Spehj:émen mortar cubes atdifferent ages, (ksc.) = k|
3 days 7 days 28 days
1 441.34 517.91 622.90
2 423.83 517.28 595.50
3 454.11 452.16 652.46

Note: The ambient temperature is 22 Celsius, the sample temperature is 22 Celsius and the relative humidity is 45% RH

Dr. KOMSAN MALEESEE

Material Consultant

H.0.75 anenaideTuussdavesuasin way 1ae3s Double Mixing fi w/c 0.4 + Super
1.5 % (wl/c 0.27)

WNTS
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3.1 M5 HAMNTMBINYDIAOUNSTA 1 W/C 0.6

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

Expansion and Bleeding of Freshly Cement Paste
ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN  :  Concrete SM Mixing w/c 0.60

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS + The results of expansion and bleeding of test sample are tabulted below
SM
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 233 233 230 0.01 1.29
60 233 233 225 0.03 3.43
90 233 233 223 0.04 4.29
120 | 233 233 220 0.06 5.58
150 233 233 220 0.06 5.68
180 233 233 220 0.06 5.58
210 233 233 220 0.06 5.58
240 233 233 220 0.06 5.58
270 233 233 220 0.06 5.568
300 233 233 220 0.06 5.58
330 233 233 220 0.06 5.58
360 233 233 220 0.06 5.68

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

U :‘ . =) s . . e ‘ﬁl
H.N.76.U8AIMANITHIAINTIA10UY Bleeding vonounsanaulaeds Single Mixing #i
w/c 0.6
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste
ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN : Concrete SM Mixing w/c 0.60 +Ad.1%

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : The results of expansion and bleeding of test sample are tabulted below
SM+Ad. 1%

Time(s) HO H1 H2 (H1-H2)/HO % Bleeding
30 233 233 229 0.02 1.72
60 233 233 220 0.06 5.58
90 233 233 218 0.06 6.44

120 233 233 215 0.08 7.73
150 233 233 215 0.08 7.73
180 233 233 215 0.08 7.73
210 233 233 215 0.08 7.73
240 233 233 215 0.08 7.73
270 233 233 215 0.08 7.73
300 233 233 215 0.08 7.73
330 233 233 215 0.08 7.73
360 233 233 215 0.08 7.73

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

v
H.0.77.48AIHaNIMIAIN1IA1011 Bleeding vosnounsanaylasds Single Mixing # w/c
0.6+ Super.1%
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

Expansion and Bleeding of Freshly Cement Paste
ASTM C 940-89

PROJECT 1 DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN . Concrete DM Mixing w/c 0.60

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS : The resuits of expansion and bleeding of test sample are tabulted below
DM
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 233 233 230 0.01 1.29
60 233 233 227 0.03 2.58
90 233 233 224 0.04 3.86
120 233 233 224 0.04 3.86
150 233 233 224 0.04 3.86
180 233 233 224 0.04 3.86
210 233 233 224 0.04 3.86
240 233 233 224 0.04 3.86
270 233 233 224 0.04 3.86
300 233 233 224 0.04 3.86
330 233 233 224 0.04 3.86
360 233 233 224 0.04 3.86

Notes The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

¥ ?
H.N. 78 LEAINANSHIAINIIA1811 Bleeding upsnouniamaulao3s Double Mixing 9 w/e
0.6

HN78



FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste
ASTM C 940-89

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :
DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN  :  Concrete DM Mixing w/c 0.60 +Ad.0.5%

TEST APPARATUS :  Expansion and bleeding Apparatus

TEST RESULTS : The results of expansion and bleeding of test sample are tabulted below
DM+Ad.0.5%

Time(s) HO H1 H2 (H1-H2)/HO % Bleeding
30 233 233 230 0.01 1.29
60 233 233 227 0.03 2.58
90 233 233 225 0.03 343
120 233 233 223 0.04 4.29
150 233 233 223 0.04 4.29
180 233 233 223 0.04 4.29

210 233 233 223 0.04 4.29
240 233 233 223 0.04 4.29
270 233 233 223 0.04 4.29
300 233 233 223 0.04 4.29
330 233 233 223 0.04 4.29
360 233 233 223 0.04 4.29

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

W.0.79.uaAsHaNs A3 Aot Bleeding vesnounianaulag3s Double Mixing #
w/c 0.6+ Super. 0.5% (wl/c 0.27)

HAT9




FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

CLIENT :
DATE OF TEST

TIME

TEST BY

TEMPERATURE 1 22°Celsius

PROJECT . DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

TEST SPECIMEN

TEST APPARATUS : Expansion and bleeding Apparatus

: Concrete DM Mixing w/c 0.60 +Ad.1.0%

TEST RESULTS The results of expansion and bleeding of test sample are tabulted below
DM+Ad. 1%

Time(s) HO H1 H2 {H1-H2)/HO % Bleeding
30 233 233 230 0.01 1.29
60 233 233 226 0.03 3.00
90 233 233 224 0.04 3.86
120 233 233 221 0.05 5.15

150 233 233 221 0.05 5.15
180 233 233 221 0.05 5.15
210 233 233 221 0.05 5.15
240 233 233 221 0.05 5.15
270 233 233 221 0.05 515
300 233 233 221 0.05 5.16
330 233 233 221 0.05 5.15
360 233 233 221 0.05 5.15

Note: The ambient temperature is 32 Celsius, the sample temperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

b4 ’
w.0.80.LAAINANITNIAINITAWI Bleeding woinounianaulaelt Double Mixing # w/c

0.6+ Super.1.0 % (wl/c 0.27)
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

Expansion and Bleeding of Freshly Cement Paste

ASTM C 940-89

PROJECT : DQUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :

DATE OF TEST

TIME

TEMPERATURE © 22°Celsius

TEST BY

TEST SPECIMEN . Concrete DM Mixing w/c 0.60 +Ad.1.5%

TEST APPARATUS : Expansion and bleeding Apparatus

TEST RESULTS The results of expansion and bleeding of test sample are tabulted below
DM+Ad.1.5%
Time(s) HO H1 H2 (H1-H2)/HO % Bleeding

30 233 233 230 0.01 1.29
60 233 233 225 0.03 3.43
90 233 233 223 0.04 4.29
120 233 233 219 0.06 6.01
150 233 233 219 0.06 6.01
180 233 233 219 0.06 6.01
210 233 233 219 0.06 6.01
240 233 233 219 0.06 6.01
270 233 233 219 0.06 6.01
300 233 233 219 0.06 6.01
330 233 233 219 0.06 6.01
360 233 233 219 0.06 6.01

Note: The ambient temperature is 32 Celsius, the sample temnperature is 32 Celsius and the relative humidity is 51% RH

Dr. KOMSAN MALEESEE

Material Consultant

9 v
W.N.81.LAAINANITNIAINIAWUT Bleeding unsnounianaulaeds Double Mixing # w/c

0.6+ Super.1.5 % (wl/c 0.27)
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

| FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

COMPRESSIVE STRENGTH OF MORTAR

ASTM C 109-95

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :

DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN  :  Concrete SM Mixing wic 0.60

TEST APPARATUS

TEST RESULTS : Theresults of compressive strength of test sample are tabulted below

compressive strength of 50-mm
Sper\?é,men mortar cubes atdifferent ages,(ksc.) Kemiik
3 days 7 days 28 days
1 306.67 374.09 396.89
2 325.53 335.61 412.90
3 323.69 347.98 405.50

Note: The ambient temperature is 22 Celsius, the sample temperature is 22 Celsius and the relative humidity is 45% RH

Dr. KOMSAN MALEESEE

Material Consultant

H.N.82.UARINARIHIS VT IOAVDIRDUNSANAN 1AeAT Single Mixing #1 w/c 0.6
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

COMPRESSIVE STRENGTH OF MORTAR

ASTM C 109-95

PROJECT

CLIENT :

DATE OF TEST

TIME

TEMPERATURE

TEST BY

DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

22 ° Celsius

TEST SPECIMEN

TEST APPARATUS

TEST RESULTS

Concrete SM Mixing wic 0.60 +Ad.1%

The results of compressive strength of test sample are tabulted below

compressive strength of 50-mm
Speﬁémen martar cubes atdifferent ages, (ksc.) MY
3 days 7 days 28 days
1 337.54 375.37 419.78
2 340.54 372.32 485.31
3 338.49 372.37 423.30

Note: The ambient temperature is 22 Celsius, the sample temperature is 22 Celsius and the relative humidity is 45% RH

Dr. KOMSAN MALEESEE

Material Consultant

H.0.83.LaRINafIn s ULs I8RvBInoUnIAnaN 1A Single Mixing 91 w/c 0.6 +

Super.1%
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

| FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

COMPRESSIVE STRENGTH OF MORTAR

ASTM C 109-95

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN : Concrete DM Mixing w/c 0.60

TEST APPARATUS

TEST RESULTS : The results of compressive strength of test sample are tabulted below

compressive strength of 50-mm
Spe,\?(l)men mortar cubes atdifferent ages,(ksc.) ara
3 days 7 days 28 days
1 336.32 382.91 436.59
2 340.12 373.03 434.00
3 340.70 373.28 438.82

Note: The ambient temperature is 22 Celsius, the sample temperature is 22 Celsius and the relative humidity is 45% RH

Dr. KOMSAN MALEESEE

Material Consultant

H.0.84.4AAINEMB IS LT IORVBIRDUNI ARaY 1as3T Double Mixing 7 w/c 0.6
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

/ FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

COMPRESSIVE STRENGTH OF MORTAR

ASTM C 109-95

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE
CLIENT :

DATE OF TEST

TIME

TEMPERATURE 1 22°Celsius

TEST BY

TEST SPECIMEN : Concrete DM Mixing w/c 0.60 +Ad.0.5%

TEST APPARATUS

TEST RESULTS : The results of compressive strength of test sample are tabuited below

compressive strength of 50-mm
Speﬁcl)men mortar cubes atdifferent ages, (ksc.) Rinak
3 days 7 days 28 days
1 361.34 389.16 454.21
2 367.91 397.91 463.46
3 364.66 400.85 452.18

Note: The ambient temperature is 22 Celsius, the sample temperature is 22 Celsius and the relative humidity is 45% RH

Dr. KOMSAN MALEESEE

Material Consultant

(.N.85.LaAINAn a9 LIS IdRYDInoUnTAandl Tae 3T Double Mixing % w/c 0.6 +

Super.0.5%
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COMPRESSIVE STRENGTH OF MORTAR

ASTM C 109-95

PROJECT

CLIENT :

DATE OF TEST

TIME

TEMPERATURE

TEST BY

DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

22 ° Celsius

TEST SPECIMEN

TEST APPARATUS

TEST RESULTS

Concrete DM Mixing w/c 0.60 +Ad.1.0%

The results of compressive strength of test sample are tabulted below

compressive strength of 50-mm
Sper\cl:;men mortar cubes atdifferent ages, (ksc.) Rettiark
3 days 7 days 28 days
1 397.66 432.54 520.03
2 396.53 432.72 445.54
3 399.31 441.03 497.34

Note: The ambient temperature is 22 Celsius, the sample temperature is 22 Celsius and the relative humidity is 45% RH

Dr. KOMSAN MALEESEE

Material Consultant

H.N.86.LARINAMAS VLT IDRYBIRUNI ANEU 1A83 Double Mixing 91 w/c 0.6 +
Super.1.0%
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COMPRESSIVE STRENGTH OF MORTAR

ASTM C 109-95

PROJECT

CLIENT :

DATE OF TEST

TIME

TEMPERATURE

TEST BY

DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

22 ° Celsius

TEST SPECIMEN

TEST APPARATUS

TEST RESULTS

Concrete DM Mixing w/c 0.60 +Ad.1.5%

The results of compressive strength of test sample are tabulted below

compressive strength of 50-mm

spe,\cl;gmen mortar cubes atdifferent ages,(ksc.) Rerark
3 days 7 days 28 days
1 411.31 447.54 534.48
2 412.39 453.93 578.95
3 411.02 452.76 553.42

Note: The ambient temperature is 22 Celsius, the sample temperature is 22 Celsius and the relative humidity is 45% RH

Dr. KOMSAN MALEESEE

Matertal Consultant

H.A.87.0aAINaMIaIs LIS I0AYDIROUNSANE 1AsIB Double Mixing i w/c 0.6 +

Super.1.5%
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SLUM CONCRETE

PROJECT :  DOUBLE MIXING EFFECT OF FRESH CEMENT PASTE

CLIENT :

DATE OF TEST

TIME

TEMPERATURE : 22°Celsius

TEST BY

TEST SPECIMEN : Concrete SM ,DM Mixing w/c 0.60

TEST APPARATUS

TEST RESULTS

concrete slump
SM 8.00
SM+Ad. 1% 8.60
DM 8.30
DM+Ad. 0.5% 8.80
DM+Ad. 1% 9.40
DM+Ad. 1.5% 9.70
Note:

Dr. KOMSAN MALEESEE

Material Consultant

H.0.88.LEAINARINSgURIvBINBUNS AL 1Ag3% Single Mixing, Double Mixing 1 w/c
0.6
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