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new cement mixing procedure called Double mixing method (DM). The process requires dividing the
water into two portions and mixing both portions with cement in sequence. The DM results are examined
against those from the conventional Single mixing method (SM). This investigation consists of the tests
for bleeding, workability and compressive strength. In the case of cement paste, it is found that DM can

help alleviate the bleeding and achieve higher fluidity. Furthermore, in the case of concrete specimens,
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The research involves the study on the properties of cement paste and concrete from the

the bleeding is alleviated and the compressive strength becomes higher,
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Test method of autogeneous shrinkage and autogeneous expansion of cement paste,

mortar and concrete

1. Scope
This test method cavers the determination of autogeneous shrinkage and autogeneous
expansion of cement paste, mortar and concrete specimens.
2. The specimens
2.1 Size of test specimens
For cement paste and mortar,specimens shall be 40 x 40 x 160, For concrete,
the width and height of test specimens shall the same, and shall be more than 3 time the
maximum size of coare aggregate. The length of test specimens shall be more than 3.5 time the
width or the height, For concrete containing coarse aggregate having maximum size less than 30
mm, the dimensions of the test specimens is 100 x 100 x 400 mm. (or 500 mm)
2.2 The number of test specimens
A minimum of three specimen shall be prepared for each test
3. Apparatus
3.1 Mold
The meld for the specimens shall be made of steel and shell be rigid, The
mold shall have a hold 3~5 mm. in diameter at the center of each end plate, so that gauge plugs
can be set through the holds.
3.2 Gauge plug
The gauge are used ad marking points for length change measurement,
which are to be in contact with the spindles of dial gauge. Examples of gauge plugs are shown in
Fig. 2.
3.3 Dial gauge *1
The diagauge shall conform to JIS B 7503 and shall be accurate to 0.001

*1 Other sensors with the same accuracy as the dial gauge may be used.

3.4 Length comparator

Hill



For length change measurement after mold removal, comparator method or

contact gauge method conforming to JIS A 1129 shall be used.

4. Procedure
4.1 Change in length of specimens until mold removal

(1) A polytetrafluoroethylene(PTTE) sheet(thickness 1 mm) shall be placed
on the bottom of the mold and a polystyrene sheet (thickness 3 mm) shall be placed inside each
end plate of the mold so that free movement of the specimens is not restrained by the mold.
Polyester film (thickness 0.1 mm) shall be placed on the PTFE sheet, on the polystyrene sheet and
on the both sides of the mold so that the specimen is not in contact with the mold.

(2) Insent the gauge plugs into the mokd through the holes of end plates,
where the principal axes of the gauge plugs shall coincide with longitudinal axis of the test
specimen. Gauge plugs shall be installed so that they extend into cement paste and mortar
specimens 15 + 5 mm, and into concrete specimens 30 £ 5 mm. Measure the original distance
between the innermost ends of the gauge plugs (L) by accuracy of 1 mm,

(3) Place the mixture in the mold and compact it *2 , taking care not to move
the gauge plugs by vibration

*2 Where compaction by vibration may cause segregation in the mixture,
such as high fluidity concrete, place it by the other proper method,

(4) Finish the surface of the mixture, then cover the serface with polyester
film (thickness 0.1 mm) and also with wet cloth on order to prevent water evaporation from the
mixture. Store the specimens at a temperature of 20+ 2 °c

(5) At the time of initial setting *3 , put spindles of the dial gauges on the
gauge plugs os that their principal axes coincide with the principal axis of the specimens, and
record the initial reading of dial gauges (Xoa and Xob)

*3 The time of initial setting shall be determined by Test Method JIS A
6204 for mortar and concrete, and JIS R 5201 for cement paste,

(6) Record the reading of the dial gauge at the age of 24 hours *4 (Xia and
Xib). If desired, record readings of the dial gauge at the specified age between the initial setting
time and the age of 24 hours. Then remove promptly the test specimens from the molds and the

test as shown in 4.2 shall be continuously conducted

M2



*4 If the specimens cannot be removed from the molds at the age of 24 hour
due th delayed setting they wilt have to be removed at the proper age. In this case, readings of the

dial gauges just before mold removal shall be taken as Xia and Xib

{7) Measure the temperature of the mixtures at the center of specimens at
every length measurement. Thermal strain should be subtracted from the observed strain
assuming that thermal coefTicient of expansion is 20 x 10 -6 / °c for cement paste and 10 x 10-
6/°c *5 for concrete.

*5 Coefficient of thermal expansion of mortar should be determined taking

the volume fraction of aggregate into account.

4.2 Change in length of specimen after removal from the mold

(1) After the test described in chapter 4.1, remove the specimens promptly,
Measure the mass of the specimens and seal all the surfaces f the specimens with alumimun
adhesive tape (thickness 0,50 mm) *6

*6 If contact chips are to be put on the surface of the specimens strip the
aluminum tape¢ of minimum area, then attach them directly on the specimens,

(2) Measure the lengh of the specimens.

{3) Put the specimens in vinyl bags and seal them, then store them in a room
at a temperature of 20 + 2 °c . Change in mass of the specimens shall be 0.05 % or less during the
test period after form removal.

(4) Measure changes in length and mass of the specimens at the ages of
3,7,14 and 28 days *& . If desired, the test may be continued until the later ages.

*8 The length change measurements shall be Test by Test Method JIS A

1129, “Test method for length change of mortar and concrete”.

HAl3



5 Calculation

Express autogeneous shrinkage sirain and autogeneous expansion stain as the liner
strain (AL) by the following equations and show the average value of tested specimens. Before

mold removal,
AL = ALl
After mold removal,
AL=Ar1+ArL2
Where

AL: Length change ;
ALt Length change before mold removal

A.Ll e (XM_XOG)Z(XM: +X0b)

ALz Length change after mold removal, which shall be determined by test Method JIS A
1129 * Test method for length change of mortar and concrete * and shall not expressed in

percentage.

L : Distance between the innermost ends of gauge plugs measures in 4.1 (2)
X0a, X Ob : Initial reading of dial gauge *9

Xia, Xib : Reading of dial gauge at time i *9

*9 Unit of I, X0a , X0b , Xib shall be this same

W14



6 Report,
The report shall include the followings:
(1) Source and identification of each material used
{2) Mix proportion
(3) Preparation of specimen
(4) Initial setting time
{5) Age of mixture at from removal*10
{6) Size of the specimens and effective gauge length
{7) Ambient temperature at time of measuremnents
{8) Ambient temperature at time of measurcments
{9) Length change at each measuring time
{10)Mass of the specimens at each measurement
*10 In case that the specimens can not be removed at the age of 24 hours.

Reference Documents

Japan Industrial Standards ;

JIS A 1129 Test Method for length change of mortar and concrete
JIS A 6204 Chemical admixture for concrete

JIS B 7503 Dial gauge

JIS R 5201 Tet method for physical properties of cement

HA1S
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¢, .~ KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
2 %¥=' FACULTY OF ENGINEERING
- " DEPARMENT OF CIVIL ENGINEERING

CONCRETE TECHNOLOGY LABORATORY
Test For Specific Gravity Of Cament

ASTM : C150 84

PROJECT: DOUBLE MIXING EFFECT OF FRESH CEMENT
TEST DATE . 8/5/2005
TIME : 12
TEMPERATURE : 22 Celsius
TESTBY : DM EFFECT GRCUP

SAMPLE NO. . 1 2 E] REMARK

TYRPE OF CEMENT 1

gy + iuwBuig) Wi (1) 360.70

Whneswudu(cm®) N1 2) 18.00

UnnImne + invbu + Bumdi(g) W2 (3) | 369.60

Uhresiuwbu + Bonci(em3) | N2 (4) 20.62
walroawi(e.) , 3} - @)= 5) B.90

WBirasuowinmsiicm®) . {4) - &) = (B) 2.62
eranuonduvorBumd S5)/6) 3.16
i s ne 3.16 -

3.16

* aranunuuuueniw 4°C = 1 gfem3

M. 1L LOAIRAMSMIAIR NN S Iz YD aFud
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FACULTY OF ENGINEERING
DEPARMENT OF CIVil. ENGINEERING

KING MONGXUT INSTITUTE OF TECHNOLOGY LADKRABANG

CONCRETE TECHNOLOGY LABORATORY
Test For Specific Gravity Of Sand

PROJEC™: DOUBLE MIING EFFECT OF FRESH CEMENT
TEST DATE : 190B/05

TIME : 1200

TEMPERATURE : 28 Celsius

TEST8Y DM EFFECT GROUP

SAMPLE NO. 1 2 REMARK
WT. FLASK 168.97 | 168.66
WT. SAND (SAT. SURF.ORY) (B}, a. 50.05 | 50002
WT. FLASK + SAND (SAND (SAT.SUFT.DRY)) + WATER (W), g. | 972.52 | 972.01
WT. BOWAL g 26850 | 12728
WT. FLASK + WATER (W¢), 9. 664.48 | 86448
WT. DRY SAND +WT. BOWL g 765.65 | 62368
WT. DRY SAND (), g. 497.15 | 496.42
BULK SPECIFIC GRAVITY (srrmusiy), A/(Wc + B - W) 259 258
BULK SPECIFIC GRAVITY (Rrrmihueitnuity), BAWe + B - W) 260 260
APPARENT SPECIFIC GRAVITY, A/(We +A- W) 263 263
ABSORBTION % (1B - AVA) x 100 0.58 D.73
AVERAGE BULK SPECIFIC GRAVITY{amwushi) 2.58
AVERAGE BULK SPECIFIC GRAVITY (ammwiLchiuia) 2.60
AVERAGE APPARENT SPECIFIC GRAVITY 263
AVERAGE ABSORETION % 0.65

A2, HIAIHANTSMATN IO NI AR IZVEINT 1Y
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2.1. s uHannuanie lums inavesFuudmast

“ iy \: KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

1475 FACULTY OF ENGINEERING
~ . DEPARTMENT OF CIVIL ENGINEERING

FLOW OF GROUT (FLOW GONE METHOD)
ASTM C939 - 87, JSCE . F331 - 19593

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PLATE
CLIENT :

|DATE OF TEST:  July 42005

| TIME : 13.00

TEMPERATURE :  32* Calsius

TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN .  SW{AD)

TESY APPARATUS : The Flow of Grout Apparetus : The Flaw Cone of siza 178 mm. in diameter x 265 mm.
in height and the discharge fube of size 12.7 mm in diameter x 38.1 mm. in height,

recaiving container having capacily 2000 mL | Ring Stand and Stop Watch are used
for testing.

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

Test W/C | Observed] ASTM Flow cone N4-Eunnel
No. Ratio Tims Flow Tima Flow time Remark
({minutes) (second) {aacond)
1 0.40 0 - 7.09
2 0.40 0 - 7.11
3 0.40 i - 699
7.06

Nete ;: The ambient temperaturs is 32° Celsius, the sample temperature is 32° Calsius and
tha refative humidity is 51 % RH.

Dr. KOMSAN MALEESEE
Material Cansultant

M3, LaaanamsnimAnmn o ums luaves Fuudwainaulas33 Single Mixing

Tau3% ASTM tng 7% ISCE 1 wic 0.40
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
FACULTY OF ENGINEERING
DEPARTMENT OF CIVIL ENGINEERING

FLOW OF GROUT (FLOW CONE METHOD)
ASTHM C 939 .97, JSCE . F531 - 1993

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PLATE
CLIENT :

DATE OF TEST : Juiy 4 2005

TIME : 13:00

TEMPERATURE :  30° Celsius

TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPCHBPINYO
TEST SPECIMEN :  DM(4D)

TEST APPARATUS : The Flow of Grout Apparatus : The Flow Cone of size 178 mm. in diameter x 265 mm.
in height and the discharge tube of size 12.7 mm in diamseter x 38.1 mm. in height,
recedving 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 1abulted below.

Test WI/C | Observed| ASTM Flow cone J14-Funnsi
No. Ratio Tirme Flow Time Flow tima Remark
(minutas) {sacond) {second)
i 0.27 0 19.42 282
2 0.27 [1] 19 66 2.98
3 0.27 [1] 18.93 2689
19.34 290

Notw : The ambient temperature is 30° Celsius, the sample temperatura js 30.5° Ceisius and
the relative humidity is 59 % RH.

Dr.KOMSAN MALEESEE
Material Consuliam

HALA, (TRAIRAM IR NUMIs 0 Tums Twaves Suudmenina Tauds Double Mixing

Tat3% ASTM naz 3% JSCE 1 wic 0.40 (wl/c 0.27)
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. KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
% FACULTY OF ENGINEERING
DEPARTMENT OF CIVIL ENGINEERING

FLOW OF GROUT (FLOW CONE METHOD)
ASTM C 939 -97, JSCE - F531 . 1993

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PLATE
CLIENT :

DATE OF TEST:  July 4 2005

TIME : 13.00

TEMPERATURE :  32° Celsius

TEST BY : P.PENGTQ, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN : SM(E0)

TEST APPARATUS : The Flow of Grout Apparatus : The Flow Cone of size 178 mm. in diameter x 265 mm.
in height and the discharge tube of size 12.7 mm in diameter x 38.1 mm. in height,
raceiving container having capacity 2000 mL , Ring Stand and Stop Walch are used

for testing.

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

Test W/C | Observed| ASTM Flow cone J14-Funnel
No. Ratig Tima Flow Time Flow tima Remark
(minules) {second) (second)
1 0.50 0 1592 2.44
2 .50 ju] 17.96 269
3 0.50 0 18.40 2.61
17.43 2.58

Mote : The ambient tampetature is 32° Caisius, tha sample temperature is 32° Celsius and
the relative humidity is 51 % RH.

Dr. KOMSAN MALEESEE
Material Consultant

HALS. tamInan IR M o luns tnaves SuamarinauTauds Single Mixing

Tav3% ASTM uaz 3% JSCE # w/c 0.50
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f/ we KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

(&% FACULTY OF ENGINEERING
\_Z. DEPARTMENT OF CIVIL ENGINEERING

FLOW OF GROUT (FLOW CONE METHOD)
ASTM C939 - 97, JSCE - F531 - 1993

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PLATE
CLIENT :

DATE OF TEST:  July 42005

TIME : 13:00

TEMPERATURE :  30° Ceisius

TESTBY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYD

TEST SPECIMEN : DM(E0)

in height and the discharge tube of sizé 12.7 mm in diameter x 38.1 mm. in height,
receming container having capacity 2000 mL , Ring Stand and Stop Watch are used
for testing.

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

Test WH/IC 1 Ohserved! ASTM Flow cone J14-Funnsl
No. Ratio Time Flow Time Flaw tima Remark
{minutas) (second) (second)
1 0.27 1] 10.65 1.96
2 0.27 g 110 210
3 0.27 0 10.59 1.98
10.78 20

Mote : The ambient temperature is 30° Celsius, the sample temperature is 30.5° Calsius and
the relative humidity is 52 % RH,

Dr. KOMSAN MAIL FESEE
Material Consultant

TEST APPARATUS : The Fiow of Growt Apparatus : The Flow Cone of size 178 mm. in diameter x 265 mm,

t o
RALG, LaasRamsmAIa e s e lums maves Fuuamminay 1aeis Double Mixing

o
Tas3t ASTM uaz 38 JSCE # wic 0.50 (wl/c 0.27)

HY &



f/;q:l i KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
A3 - FACULTY OF ENGINEERING
" DEPARTMENT OF CIVIL ENGINEERING

L

FLOW OF GROUT (FLOW CONE METHOD)
ASTM C 939 .97, JSCE - F531 . 1993

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PLATE
CLIENT :

DATE OF TEST:  July 42005

THE : 13.00

TEMPERATURE :  32° Celsius

TESTBY: P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN:  SM{B0)

TEST APPARATUS : The Flow of Grout Apparatus : The Flaw Cone of size 178 mm. in diamatar x 265 mm,
in height and the discharge tube of size 12.7 mm in diameter x 38.1 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 1abulted below.

Test W/IC | Observad| ASTM Flow cone J14-Funnel
No. Ratio Time Flow Time Flow time Remark
[minutes) (second) {second)
1 0.50 1] 10.49 2.18
2 0.60 0 10.35 1.92
3 0.60 0 10.80 2.04
10.48 205

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

Dr. KOMSAN MALEESEE
Material Consuitant

#.0.7. uemanamsmmaummso luns lvaves SumdammvinauTaeis Singte Mixing

ot ey -
1A% ASTM uaz 7% JSCE 91 w/c 0.60
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" EACULTY OF ENGINEERING
DEPARTMENT OF CIVIL ENGINEERING

FLOW OF GROUT {(FLOW CONE METHOLY}
ASTM C 9393 .97, JSCE . F531 . 1993

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PLATE
CLIENT :

DATE OF TEST:  July 4,2005

TIME : 13:00

TEMPERATURE :  30° Caisius

TEST BY : P.PENGTQ, N.CHAIRAT, P.MATTAYOMPOBPINYD

TEST SPECIMEN :  OM®B0)

TEST APPARATUS : The Flow of Grout Apparatus : The Flow Cona of size 178 mm. in diameter x 265 mm.
in height and the discharge tubg of size 12.7 mm in diameter x 38.1 mm. in height,
raceiving container having capacity 2000 mL , Ring Stand and Stop Watch are used

for testing.

TEST RESULTS :  Ths reaults of flow of grout of tes! sample are tabulted below.

Test WI/C | Obseved| ASTM Flow cong J14-Funnel
No. Ratio Time Flow Time Flow time Ramark
(minutes) {second) (second)
1 027 [s] 9.64 1.99
2 0.7 0 9.47 1.90
3 0.7 0 953 1.85
955 1.94

Mote : The ambient tamperature is 30* Celsius, the sample temperature is 30.5° Celsivs and
the relative humidity is 89 % RH.

Dr. KOMSAN MALEESEE
Material Consultant

#.9.8. uaAIHanm I INsa lums Tnaves Fuudameyinay Tau3T Double Mixing
-t ]
1Ao7t ASTM uag 35 JSCE #i wic 0.60 (wl/c 0.27)
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2.2. MIWHARTMSMUTTUBITMUUAINTNT wic 0.4,0.5,0.6 NHAUAIUTE DM , SM

. KING MONGXUT INSTITUTE OF TECHNOLOGY LADKRABANG
22t ' FACULTY OF ENGINEERING
="+ DEPARTMENT OF CIVIL ENGINEERING

i
£ g
§
N
™.

Expansion and Bleeding of Freshly Cemen* Paste

ASTM C 94089
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST:
TIME :
TEMPERATURE :  22° Celsius
TEST BY : P.PENGTO, N.CHAIRAT, P MATTAYOMPOBPINYOQ

TEST SPECIMEN : DM Mixing w/c D.4

TEST APPARATUS : Expansion and Bleeding Apparatus

TEST RESULTS :  Tha results of expansion and bigeding of tast sample are tabulted helow.

Observed| Elsped |Volume of] - -
Dats Time Tims Ailidie Expansion| Bleeding
fhemin) | (houry {ml.) (%) (%)
5:13 0.00 400 0.00 0.3
5:43 0.50 400 0.00 0.45
6:13 1.00 400 0.00 0.45
6:43 1.50 400 000 0.45
143 2.00 400 000 0.23
8:43 2.50 400 D.00 0.3
9:43 3.00 400 0.00 0.00

Note : The ambient temperature is 22° Celsius and the relativa humidity is 41 % RH.

Dr.KOMSAN MALEESEE
Material Consultant

» » [
H.9.9. LEAIHARINTTAINN Bleeding YOITUAWEN NHALAI0TE DM %1 wic 0.40 (wl/c 0.27)

HY S



;‘§ KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
Ta: FACULTY OF ENGINEERING
*, % DEPARTMENT OF CIVIL ENGINEERING

Expansion and Blseding of Freshly Cement Paste

ASTM C 94089
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST:
TIME :
TEMPERATURE :  22° Celsius
TESTBY: P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN : DM Mixing w/c 0.5

TEST APPARATUS : Expansion and Bleeding Apparatus

TESTRESULTS :  Tha resuits of expansion and bleeding of test sample are tabulted below.

Observed] Elaped |Voluma of] : r
Date Tima Time sample Expansibn) Bleadiqh
{hrmin} | {hour) (m} | (%) {%)
6:07 0.00 400 0.00 0.61
6:37 0.50 400 0.00 1.30
7407 1.00 A0 0.00 1.74
= 1.50 400 8.00 1.74
8:37 2.00 400 0.00 1.74
9:37 2.50 400 0.00 1.74
10:37 3.00 400 0.00 1.74

Note : The ambient temperature is 22° Celsius and tha relative humidity is 41 % RH.

Dr. KOMSAN MALEESEE
Material Consultant

» 1 ]
A4, 10. UETAINDAMITAI0Y 1 Bleeding YBIFWUAMANIHTLAWTT DM #1 wic 0.50
(wl/c 0.27)
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7. - KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

\ % FACULTY OF ENGINEERING
+.. .~ DEPARTMENT OF CIVIL. ENGINEERING
Expansion and Bleeding of Freshly Cement Paste
ASTM C 94889
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST:
TIME :
TEMPERATURE :  22° Celsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYD

TEST SPECIMEN : DM Mixing wic 0.6
TEST APPARATUS : Expansion and Bleeding Apparatus

TEST RESULTS :  Tha results of expansion and bleading of lest sample are tabulted below.

Observed! Elaped [Volume ofl j )
Date Tire Time Sampid Expansion| Blaeding

(hr.min) | (hour} {ml) (%) (%)

6:45 000 400 0.00 1.25

7:15 0.50 400 0.00 216

7:45 1.00 400 0.00 3.18

B:15 1.50 400 0.00 352

9:15 2.00 400 0.00 352

10:15 250 40 0.00 3452

11:45 3.00 400 0.00 352

Nate : The ambient temperature is 22° Celsiug and the relative humidity is 41 % RH.

Dr. KOMSAN MALEESEE
Matserial Congultant

» L] 1
H.Y.11. uRAIRaA 1IN 13RI Bleeding YOAFILAMOVINHEUA1073 DM #i wic 0.60
(wlic 0.27)

HY 11



/-Nq\\\ KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
| 8373 . FACULTY OF ENGINEERING
“s.- 4 DEPARTMENT OF CIVIL ENGINEERING

Expansion and Bleeding of Freshly Cement Paste

ASTM C 54089
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :
TEMPERATURE :  22° Calsius
TESTBY: P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYOD

TEST SPECIMEN: SM Mixing wic 0.4

TEST APPARATUS : Expansion and Bleading Apparatus

TESTRESULTS :  The results of expansion and bleeding of test sample are 1abutied below.

Observed| Elaped |Yolume of] ) ¢
Date Tirme Tima Gt Expansion| Bleeding
(hrmin) | (houn (ml.) (%} (%)
4:00 0.00 400 a.aa Q.45
430 0.50 400 0.00 1.20
5:00 1.00 400 0.00 1.23
5:30 1.50 400 0.00 1.23
6:30 2.00 400 0.00 1.23
7:30 250 400 0.00 1.00
8:30 3.00 400 0.00 1.00

Note : The ambient temperature is 22° Celsius and the relative humidity is 41 % RH.

Dr. KOMSAN MALEESEE
Material Consultant

e ) i <
H.Y.12. HeRINaAInTI Mo Bleeding ¥DABUANEY ANUA TS SM 7 wic 0.40

HY 12



7 .- KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
458! FACULTY OF ENGINEERING

%% DEPARTMENT OF CIVIL ENGINEERING

Expansion and Bleeding of Freshly Cement Paste

ASTM C 94089
PROJECT : DOUBLE MIXING EFIéECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :
TEMPERATURE :  22° Caelsius
TESTBY: P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN :  SM Mixing w/c 0.5

TEST APPARATUS : Expansion and Bleseding Apparatus

TEST RESULTS :  The rasults of expansion and bleeding of tast sample are tabulted below.

Observed| Elaped [Volume of]

Date Time Time | sample

tr.min) | (houn) {mi) (%) (%)
5:44 0.00 400 0.09 1.82
6:14 0.50 400 0.00 307
6:44 1.00 400 0.00 3.41
7:14 1.50 400 0.00 3.41
8:14 2.00 400 0.00 3.41
9:14 2.50 400 0.00 3.4
10:14 3.00 400 0.00 3.4

Expansion! Bleeding

Nots : The ambient temperature is 22° Celsius and the relative humidity is 41 % RH.

Dr.KOMSAN MALEESEE
Material Consultant

) H . : <
H.2.13. HEAIHAAINITALU T Bleeding ¥BaFIUAManinaud 1033 SM i w/c 0.50
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Expansion and Bleeding of Freshly Cement Paste

ASTM C 24089
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TiKE :
TEMPERATURE : 22 Celsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN : SM Mixing wic 0.6

TEST APPARATUS : Expansion and Bleeding Apparatus

TESTRESULTS :  Tha results of expansion and bleeding of tast sample are tabulted below.

Observed| Elaped [Volume o 4 f
Date Time Tlrsw gampla dEmesmn Silhatlic)
{hrmin) | (hour [ml) (%) (%)
5:44 0.00 400 0.00 250
6:14 0.5a 400 0.00 5.45
6:44 1.00 400 0.00 6.682
7:14 1.50 400 0.00 6.97
B:14 200 400 0.00 7.27
9:14 250 400 0.00 7.27
10:14 3.00 400 0.00 7.7

Note : Ths ambient temperature is 22° Celsius and the relative humidity is 41 % RH.

Dr. KOMSAN MALEESEE
Maternal Consuttant

» [] »
H..14. UARINAAINTAIT Bleeding YDIBLUILAMIMNHITUAITE SM 7 wic 0.60

HY 14
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ot > KING MONGKUT INSTITUTE OF TECHROLOGY LADKRABANG
il FACULTY OF ENGINEERING
" DEPARTMENT OF CIVIL ENGINEERING

Expansion and Blseding of Freshly Cement Paste

ASTM C 940489
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST:
TIME :
TEMPERATURE : 22 Colsius
TESTBY: P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN :  Coment paste SMw/c 0.4

I TEST APPARATUS : Expansion and Bleeding Apparatus

TESTRESULTS :  The results of axpansion and bleeding of test sample ars tabulted below.

Obsarved | Elaped |Valums of]
Date Time Time sample

thrmin} | {houn) (ml.} (%} (%)
0306 | 100 0.00 400 0.00 0.00

Expsnsion| Bleeding

1:30 0.50 400 0.00 0.45
2:00 1.00 400 0.00 0.68
300 200 400 0.00 1.36
4:00 3.00 400 .00 1.58

Mota : The ambierd tamperature is 22° Celsius and the refative humidity is 41 % RH.

Dr KOMSAN MALEESEE
Material Consultant

' H . - o s e o
HA. 15, LOAHAATNMITIA U Blcedmg ﬁlﬂﬂ‘ﬂlﬂﬂﬁlﬂﬂﬂﬂﬂﬁuﬁ"m’m SM M w/c 0.40

HY 15
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Expanslon and Bleeding of Freshly Cement Paste

ASTM C 34089
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :
TEMPERATURE :  22° Celsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMFOBPINYO

STEST SPECIMEN : Cement paste DM w/c 0.4 {wi/c 0.03)

TEST APPARATUS : Expsnsion and Bleeding Apparstus

TEST RESULTS :  The mesults of expansion and blesding of test sample are tabultad befow.

Observed | Elaped |Valume of]
Date Time Time sample

{hr.min) | (hour) (ml.) (%) (%)
NO306| 1:15 0.00 400 0.00 0.00
1:45 .50 400 0.00 0.9
Z:15 1.00 400 0.00 1.59
3:15 2.00 400 0.00 2.05
4:15 3.00 400 0.00 227

Expansion| Bleading

Note : The ambient temperature is 22° Celsius and the relative humidity is 41 % RH.

Br.KOMSAN MALEESEE
Materal Consultant

' b4 - i o a
H.%.16. UTAINAAIM TN Bleeding Yoaduudimaminnaudao3s DM 7l wic 0.40
{wl/c 0.03)

HY 16
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TEST RESULTS :

I\"‘“i ' DEPARTMENT OF CIVIL ENGINEERING
Expansion and Bieeding of Freshly Cement Paste
ASTM C 94089
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST:
TIME :
TEMPERATURE :  22° Celsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO
TEST SPECIMEN ;:  Cemant paste DM w/c 0.4 (w1/c 0.05)

TEST APPARATUS : Expancion and Bleading Apparatus

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

Observed | Elaped [Voluma - :
Date Tims Time sample Egpqnaion|| Bivédig
(hrmin) | (houn) {ml.) (%) (%)
JAO306 | .30 0.00 400 0.00 0.00
200 0.50 400 0.00 0.88
2:30 1.00 400 0.00 1.14
330 200 400 0.00 1.82
4:30 3.00 400 0.00 1.93

Note : The ambient temperature is 22° Celsius and the relative humidity is 4t % RH.

Dr.KOMSAN MALEESEE
Material Consuftant

' . . = ct 4
H..17. terAIHAAINIA I Bleeding Vo uuameannnoud 033 DM 91 wic 0.40

(wl/c 0.06)
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Expanslon and Bleeding of Freshly Cement Paste

ASTM C 94089
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :
TEMPERATURE :  22° Celsius
[TEST BY ; P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

iTEST SPECIMEN : Cement paste DM w/c 0.4 (wi/fc D.09)

TEST APPARATUS : Expansion and Bleeding Apparatus

TESTRESULTS :  The results of expansion and bleeding of test sample are tabulted below.

Obgerved | Elaped |Volumas “Expansion Bleeding

Date Time Time sample
thr.min) | (hour) {ml.) (%) (%)
NO30E | 145 0.0 400 8.00 0.00
2:15 n.s0 400 0.00 0.45
245 1.00 400 0.00 0.68
3:45 2.00 400 0.00 1.00
4:45 .00 400 0.00 1.14

Note : The ambient lemperalure is 22° Celsius and the ralative humidity is 41 % RH.

Dr.KOMSAN MALEESEE
Material Consultant

] b . 4 :
H.%.18. LDAIHAATN TN Bleeding YBIBmuUAM oI RNIUAI633 DM A wic 0.40

(wl/c 0.09)

HY 18
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Expansion and Bleeding of Freshly Cement Paste

ASTM C 94089
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT : |
DATE OF TEST :
TIME :
TEMPERATURE :  22° Celsius
TEST BY: P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYD

TEST SPECIMEM : Cement paste DM w/c 0.4 (wl/c 0.12)

TEST APPARATUS : Expansion and Bleeding Apparatus

TESTRESULTS :  The results of expansion and bleeding of test sample are tabultad below.

Observed | Elaped |Volume of] / .
Date Time Time sample SHpEpsi DISTahn

{hrmin) | thour) (ml.) (%) (%)

3A306 | 200 0.00 400 0.00 0.00
230 0.50 400 0.00 0.45

300 1.00 400 0.00 0.55

3:A45 2.00 400 0.00 0.91

4:45 3.00 400 0.00 1.02

Note : The ambient temperature is 22° Colsius and the relative humidity is 41 % RH,

Dr KOMSAN MALEESEE
Matarial Consultant

; : . ol i
#.9.19. LAAINARINTAT T Bleeding Y0aBmIuAWaMNHTNA07E DM 1 wic 0.40

(wl/c0.12)
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Expansion and Bleeding of Freshly Cement Paste

ASTM C 94089
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT : |
DATE OF TEST :
TIME :
TEMPERATURE :  22° Celsius
TESTBY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN : Cement paste DM wic 0.4 wi/c 0.15)

TEST APPARATUS : Expansion and Bleeding Apparatus

TEST RESULTS :  The results of expansion and bleeding of tast sampla are tabulted balow.

Observed | Elaped [Volume nﬂExpansicm Blesding

Data Time Time sample
(hrmin) | (hour) {ml.) {%) (%)
31306 | 2:15 0.00 400 0.00 0.00
2:45 0.50 400 0.00 0.23
3:15 1.00 A0 0.00 0.45
4:15 200 400 0.00 0.91
5:15 3.00 400 0.00 0.91

Hote : The ambient temperature is 22° Celsius and tha relative humidity is 41 % RH.

Or KOMSAN MALEESEE
Materal Consuliant

' S o <l act P
H.%.20. HIETRIHAAINTIANLL Bleeding ﬂﬂi‘ﬂluud’l“ﬂﬁ“ﬁﬁuﬁ’w'lﬁ DM Y wic 0.40
(wl/c 0.15)

HY 20



~. KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
5 FACULTY OF ENGINEERING
- - DEPARTMENT OF CIVIL ENGINEERING

Expansion and Bleeding of Freshly Cement Paste

ASTM C 94089
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :
TEMPERATURE :  22° Ceisius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN : Cement paste DM w/c 0.4 (wi/c 0.18)

TEST APPARATUS : Expansion and Bleeding Apparatus

TEST RESULTS:  The results of expansion and bleeding of test sample are tabulted below.

Date Otflf;:n:ed E.:.? ; zd v:::::;:f Expansion| Bleeding
{hemir) | (hour) {ral.) (%) (°6)
310306 | 230 0.00 400 0.00 0.00
3:00 0.50 400 0.00 0.23
3:30 1.00 400 8.00 0.45
4:30 200 400 0.00 0.82
500 3.00 400 0.00 0.82

Hote : The ambient temperaturs is 22° Celsiug and the relative humidity is 41 % RH.

Dr.KOMSAN MALEESEE
Matenal Consultant

v . ) - ’ oal oot d
H.Y.21. LEAIHAN INTIA0U Bleeding ﬂawxuummﬂnnwﬁuﬁ‘wn DM ¥ w/c 0.40

{(wl/c 0.18)
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Expansion and Bleeding of Freghly Cement Paste

ASTM C 94089
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :
TEMPERATURE :  22° Ceisius
TEST 8Y: P.PENGTOD, N.CHAIRAT, P.MATTAYOMPOBPINYOD

TEST SPECIMEN :  Cement paste DM wic 0.4 {wi/c 0.21)

TEST APPARATUS : Expansion and Bleeding Apparatus

TEST RESULTS :  Tha results of axpansion and bleeding of test sample are tabulted below.

Observed | Elaped |[Volume ofExpansiun Bleeding

Date Time Time sample
(thrmin) | (houn {ml.) %) (%)
NA306 | 245 0.00 400 0.00 0.00
2:15 0.50 400 0.00 0.23
3:45 1.00 400 0.00 0.45
4:45 2.0 400 0.00 0.60
5:45 3.00 400 0.00 0.80

Note : The ambient temperature is 22° Celsius and the ratalivﬁ humidity is 41 % RH.

Dr. KOMSAN MALEESEE
Material Consultant

H.0.22. ARIHAAINTITAI0YT Bleeding YoIFUUAMMITIHIIAI0TT DM i wic 0.40
(wl/c 0.21)

HY 22
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Expanslon and Bleeding of Frezhly Cement Paste

ASTM C 94089
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :
TEMPERATURE :  22° Celsius
TESTBY: P.PENGTO, R.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN :  Cement paste DM w/c 0.4 (wl/c 0.24)

TEST APPARATUS : Expansion and Bleeding Apparalus

TEST RESULTS :  The results of expansion and bleeding of test sampie are tabulied below.

Obseved | Etaped |Volume 2 I
Data Time Time sample A IS T
(hr.min) | _hour) {rnl.} (%} (%)
310306 | 300 0.00 400 0.00 0.00
3:30 0.50 400 0.00 0.09
4:00 1.00 400 0.00 0.45
5:00 200 400 0.00 0.68
6:00 3.00 400 0.00 0.68

Mote : Tha ambient temperature is 22° Calsius and the relative humidity is 41 % RH.

Dr. KOMSAN MALEESEE
Material Consuliant

¥ [ [
H.9.23. ITAINAAINITMINN 1 Bleeding YOIFINHAMANIHOUA6TE DM #i w/c 0.40

(wl/c 0.24)
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Expansion and Bleeding of Freshly Cement Paste
ASTM C 94089
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
jOATE OF TEST:
TIME :
TEMPERATURE : 22° Celsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN :  Coment paste DM wic 0.4 (wi/c 0.27)

TEST APPARATUS : Expansion and Bleading Apparatus

TEST RESULTS :  The results of expansion and bleeding of test sample are tabulted below.

Observed | Elaped |Volums of|
Date Time Tima sample
{hr.min) | (hour) {ml.) (%) (%)
30306 | 340 0.00 400 0.00 0.00
3:30 0.50 400 0.00 0.09
4:00 1.00 400 0.00 0.23
500 200 400 0.00 0.45
600 300 400 0.00 0.45

Expansionl Bleading

Note : The ambient temperature is 22° Celsius and the relative humidity is 41 % RH.

Dr.KOMSAN MALEESEE
Material Consultant

' 2 . 3 P
H.9.24. UAAIHAAINIIAI0IT Bleeding VOIBUUANINTIHEUAIUIT DM 91 wic 0.40

(wl/c 0.27)

HY 24
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Expansion and Bleeding of Freshly Coment Paste

ASTM C 940.89
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST:
TIME :
TEMPERATURE :  22° Celsius
TEST BY : P.PENGTQ, N.CHAIRAT, P.MATTAYOMPOBPINYD

TEST SPECIMEN :  Cement paste DM w/c 0.4 fwi/c 0.30)

TEST APPARATUS : Expansion and Bleeding Apparatus

TEST RESULTS:  The results of expansion and blseding of test sample are tabultad below.

Observed | Elaped |Volume of] - X
Date Time .n;e sarmple Expansion| Bleeding

(hemin) | (houd) {ml.} (%) %)

3103106 3:00 0.00 400 0.00 0.00
Rh ] 0.50 400 0.00 0.3

4:00 1.00 400 0.00 D.45

5:00 200 400 0.00 057

6:00 3.00 400 0.00 0.57

Note : The ambient temperature is 22° Calsiug and the relative humidity is 41 % RH.

Dr. KOMSAN MALEESEE
Material Consultant

' > a ' -y o
H.Y.25. HORIAAAINITAION Bleeding YOIFIUUANAINHTUAIOTT DM 7 wic 0.40
(wl/c 0.30)
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Expansion and Bleeding of Freshly Cement Paste

ASTHM C 94089
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENY :
DATE OF TEST :
TIME :
TEMPERATURE :  22° Celsius
TEST BY: P.PENGTO, K.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN: Cemant paste DM w/c 0.6 (wi/c 0.06)

TEST APPARATUS : Expansion and Bleeding Apparatus

TEST RESULTS :  The results of expansion and bleeding of test sample are tabulted below.

Obssived! Elapecd |Volume of| - I
Date Time Tims saelB Expansion| Blesding

thrmin) | (houd {ml.) (%) (%)

140705 | 1600 0.00 400 0.00 164
10:36 0.50 A00 0.00 4.32

14:00 1.00 400 8.00 6.36

12:00 2.00 400 0.00 7.09

1300 3.00 400 0.00 7.3

1400 4.00 400 0.00 7.36

15:00 5.00 400 0.00 7.3%

Note : The ambient temperature is 22° Celsius and the relative hﬁmidity is 41 % RH.

Dr. KOMSAN MALEESEE
Material Consultant

: y X 4
H.%9.26. WEAINARINIIMOTH Bleeding VOITIUAIN M NHTUAI63S DM 7l wic 0.60

(wl/c 0.06)
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Expansion and Bleeding of Freshly Cement Paste

ASTM C 94089
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :
TEMPERATURE :  22° Colsius
TESTBY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN :  Cement paste DM w/c 0.6 {wi/c 0.09)
TEST APPARATUS : Expansion and Bleeding Apparatus

TEST RESULTS :  The results of expansion and bleeding of test sample are tabulted beiow.

Observed | Elaped [Volume of] y .
Date Time Time hamald Expansion| Bleeding

(hr.min} | (hour {ml.) (%) (%)

1407406 | 10:30 0.00 400 0.00 1.72
11:00 0.50 400 0.00 426 |

12:30 1.00 400 0.00 6.97

13:30 2.00 400 0.00 752

14:30 3.00 400 0.00 761

15:30 4.00 400 0.00 7.61

400 0.00 7.61

16:30 5.00

Note : The ambient temperature is 22° Celsius and the relative humidity is 41 % RH.

Dr. KOMSAN MALEESEE
Material Consultant

L l)’ =1 A b ] d‘
H.9.27. LAAIHAAINITAI0T Bleeding YOIFIMUARANNHALAILTT DM 7 wic 0.60
{(wl/c 0.09)
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Expansion and Bleeding of Freshly Cement Paste

ASTM C 940.89
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :
TEMPERATURE:  22° Ceisius
TESTBY : P.PERGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN :  Cement pasie DM w/c 0.6 (wi/c 0.24)

TEST APPARATUS : Expansion and Bleeding Apparatus

TESTRESULTS :  The results of expansion and bleeding of test gample are tabulted below.

Observed | Elaped |Volume of]
Date Time Time sample
(hr.min) | (hour) {ml.) (%) {%)
140705 | 11:00 0.00 400 0.00 0.9

Expansion] Bleeding

12:30 0.50 400 0.00 1.76
13:00 1.00 400 0.00 258
14:00 200 400 0.00 2.58
15:00 3.00 400 0.00 2.58
16:00 4.00 400 0.00 2.58
17:00 5.00 400 0.00 2.58

Mote : The ambient terperature is 22° Celsius and the relative humidity is 41 % RH.

Dr.KOMSAN MALEESEE
Matenal Consultant

' y . i 4
H.Y.28. UTAINAINTINI0N Bleeding YDIFLIUAINTYNINAUAI0TT DM 0 w/c 0.60

(wl/c 0.24)
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Expansion and Bleeding of Freshly Cement Paste

ASTM C 94089
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :
TEMPERATURE :  22° Calsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN: Cement paste DM wic 0.6 (wi/c 0.27)

TEST APPARATUS : Expansion and Bleeding Apparatus

TEST RESULTS :  Tha results of expansion and bleeding of test sample are tabulted below.

Observed| Elaped [Volume of] . :
Date Time Timeelosambia Expansion| Blesding
{hemin) | (hour) (ml.) (%} (%)
140705 11:30 0.00 400 0.00 0.91
12:00 050 AOD 0.00 2.7
13:30 1.00 400 0.00 3.00
14:30 200 400 0.00 3.13
15:30 3.00 400 0.00 3.13
16:30 4.00 400 0.00 3.13
400 0.00 3.13

17:30 5.00

Note ; The ambient termnperature is 22° Celsius and the rslative humidity is 41 % RH.

Dr. KOMSAN MALFESEE
Material Consultant

) 4 , o s 4 ¥ e -
H.9.29, IYRINANIMINIOUI Bleedmg VNFIUWUANTNHITUAIIS DM 1 w/c 0.60

(wl/c 0.27)
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Autogeneous Shrir.cage

JIS A 1129

PROJECT : DOUBLE MIXiNG EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST:
TIME :
TEMPERATURE :  22° Celsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYD

TEST SPECIMEN :  Cement paste DM w/c 0.4 (wil/c 0.27)

TEST APPARATUS :
TEST RESULTS :
E.Tims Lg %Shrinkage
0 12.976 .00
0.25 12,976 8.00
0.29 12.976 78.13
0.33 12.976 78.13
1 12.976 78.13
2 12.976 156.25
3 12.976 156.25
4 12.976 156.25
a 12.976 156.25
B 12.976 470.22
7 12.976 470.22
14 12.976 546.60
Note :

D KOMSAN MALFEESEE
Material Consultant

' or «d AJ i
H.9.30. llﬂﬂQNﬂﬂ'lﬂ'l‘iHﬂﬂ?ﬂﬂi%lﬂﬂﬁlﬂﬂ'ﬁﬂ wic 0.4 (wl/c 0.27) disnmudavit DM
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Autogeneous Shrinkage
JIS A 1129
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST:
TIME :
TEMPERATURE : 22° Celsius
TESTBY: P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINY(

TEST SPECIMEN : Cement paste DM wic 0.5 {wi/c 0.27)

TEST APPARATUS :
TEST RESULTS :
E.Time L %Shrinkage
(] 12.976 0.00
0.25 12.976 0.00
0.2 12.976 76.90
0.33 12.976 76.90
1 12.976 76.90
2 12.876 163.79
3 12.976 153.79
4 12.976 153.79
] 12.976 163.79
(] 12.978 230.63
7 12.976 230.68
14 12.976 X7.35
Note :

Dr. KOMSAN MALEESEE
Material Cansultant

#.9.31. HTAIHAMINTHARIVDITINUANEN wic 0.5 (wil 0.27) dionaud103E DM
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Autogeneous Shrinkage
JIS A 1129

PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :
TEMPERATURE : 22° Calsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN : Cement paste DM w/c 0.6 (wl/c 0.27)

TEST APPARATUS :
TEST RESULTS :
E.Time Ly %Shrinkage
] 12.976 0.00
0.25 12.976 0.00
8.29 12,976 75.67
0.33 12,976 75.67
1 12.976 7567
12.976 151.34
3 12.976 151.34
4 12.976 151.34
5 12.976 151.34
B 12.976 227.02
7 12.976 2702
14 12.976 378.35
Note :

Dr. KOMSAN MALEESEE
Matenal Consuliant

] o =1 i A
H.9.32. LTAIHAM M INARIVDITINUANANA wic 0.6 (wi/c 0.27) enaudIts DM
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Autogeneous Shrinkage
JIS A 1129

PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :
TEMPERATURE : Z2° Celsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN : Cemant paste SMw/c 0.4

TEST APPARATUS :
TEST RESULTS :
E.Time Ly %Shrinkage
0 12,978 0.00
0.25 12.976 0.00
0.28 12.976 7777
0.33 12.976 77.77
1 12.976 77.77
2 12.976 155.54
3 12.876 15554
4 12.976 165.54
5 12.976 1585.54
5 12976 472.12
7 12.976 47212
14 12976 548.76
Note ;

Dr.KOMSAN MALEESEE
Material Consultant

.33, LLTTASHAAINTIHAR IVDITIUANEA wic 0.4 (UBHaUS 03T SM
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Autogeneous Shrinkage
JIS A 1129
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :

TEMPERATURE : 227 Celsius

TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN ;: Cemsnt paste SMw/c 0.5

TEST APPARATUS :
TEST RESULTS :
E.Time Lo %Shrinkage
i} 12.976 0.00
025 12976 0.00
0.29 12.976 77.20
033 12976 77.20
1 12.976 77.20
2 12.976 164.40
3 12.976 164.40
4 12,976 154.40
5 12,975 164.40
B 12.976 231.61
7 12,976 231 61
14 12.976 308.81
Note :
Dr. KOMSAN MALEESEE

Matenal Consultant
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/V;;;'\__ KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
i sl FACULTY OF ENGINEERING
"%- .- DEPARTMENT OF CIVIL ENGINEERING

Autogeneous Shrinkage
JIS A 1129

PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :
TEMPERATURE :  22° Celsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN : Cement paste DM wic 0.6

TEST APPARATUS :
TEST RESULTS ;
E.Time Ls %Shiinkage
0 12,976 0.00
0.25 12.976 0.00
0.29 12.976 77.78
0.33 12.976 77.78
1 12.976 77.78
2 12.976 158.71
3 12.976 156.71
4 12.976 165.71
5 12.876 165.71
B 12.976 233.57
7 12.976 233.57
14 12.976 386.67
Note :

Dr.KOMSAN MALEESEE
Material Cansultant
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3. HOIMTTHYBINBUNTA
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73, KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
% , FACULTY OF ENGINEERING

"7 <" DEPARTMENT OF CIVIL ENGINEERING
COMPRESSIVE STRENGTH OF MORTAR
ASTM C 109.95
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST:  Feb 03,2006
TIME :
TEMPERATURE :  22° Celsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN : Concrete SM w/c 0.4

TEST APPARATUS :

TESTRESULTS :  The results of compressive strength of test sample are tabulted below.

Specimen Comprasswve strength of 50-mm.

No. mortar cubes at differont ages,(ksc.) Remark

24hr.] Jdays] 7 days| 26 days

1 118.20)  25465) 42036] 45890

2 110251  245.36] 41250 48069

3 130.20] 225851 41655] ABSES

4 127.56] ZW56] 40665] 43H/E5

5 125.68] N6.56] AO465[ 49265

3 10098] 236594] 412566] 49856

Average 11898] 23O M287] 47524

Note : The ambiert temperature is 22° Caisius and tha relative humidity is 45 % RH.

Dr. KOMSAN MALEESEE
Maternial Consultant
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75", KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
| BE= : FACULTY OF ENGINEERING

i

. ~" DEPARTMENT OF CIVIL ENGINEERING

COMPRESSIVE STRENGTH OF CONCRETE

ASTM C 109.95
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST:  Feb 032006
TIME :
TEMPERATURE :  22° Celsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYOD

TEST SPECIMEN : Concrele SMw/c 0.5

TEST APPARATUS :

TEST RESULTS :  The results of compressive strength of test sample ars tabulied betow.

Specimen Compresswve strength of 50-mem.

No. monar cubes at diferent ages,(ksc.) Remark

24hr) 3days| 7days| 29 days

1 106.90) 207.65] 331.12] 46417

2 112.38])  200.36] 324.70]  456.00

3 118651 21050 337.48] 42321

4 116.36]  200.36) 342.17| 40240

5 10365 212361 341.78] 44695

B 108.90] 205.36] 349.51| 39867

7 105.65] 20463 367.42| 44285

8 10236]  21563]  347.21)  444.12

Average 108.95] 2685 34267] 43478

Note : The ambient temperature is 22° Celsius and the relative humidity is 45 % RH.

Dr.KOMSAN MALEESEE
Materal Consultant
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
 FACULTY OF ENGINEERING
DEPARTMENT OF CIVIL ENGINEERING

COMPRESSIVE STRENGTH OF CONCRETE
ASTM C 10995

PROJECT

CLIENT :

: DOUBLE MIXING EFFECT OF FRESH PASTE

DATE OF TEST:  Feb 03,2006

TIME :

TEMPERATURE :  22° Celsius

TEST BY :

P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN : Concreta SM wic 0.6

TEST APPARATUS :

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

Specimen Compressive strength of 50-mm.

No. mortar cubes at different ages,(ksc.) Remark

24hr} 3 days| 7 daysi 20 days

1 78.65] 1B5.65| 240.07} 337.72

2 98.75| 180.65| 238.75] 32079

3 10565 165.85 23070} 328.88

4 102.65] 170.85; 272.01} 26561

5 9954 180.56F 28158] 310439

& 10563 176.36] 27533] 287.05

Ayorage 98.09 170.0L 25657 310.09

Note : The ambient temperature is 22° Celsius and the relative humidity is 45 % RH.

DrKOMSAN MALEESEE
Materiat Consultant
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" KING MONGKUT INSTITUTE OF TECHNOLOGY LABKRABANG
% : FACULTY OF ENGINEERING
- DEPARTMENT OF CIVIL ENGINEERING

COMPRESSIVE STRENGTH OF CONCRETE

ASTM C 10995
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST : Feb 03,2006
TIME :
TEMPERATURE :  22° Celsius
TESTRY: P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN : Concrete DM w/ic 0.4

TEST APPARATLUS :

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

Specimen Compressive strength of 50-mm.
No. mortar cubes at different ages,(ksc.) Remark
24hr] 3 days| 7 days! 28 days
1 160.63] 26298 45063] 4B6.96
2 12568 250.46] HOD.B3| 49060
3 100.56| 236.58| 400.35] 490.36
4 124.85| 268.36| 44563| 4B86.36
5
B
Average 124.21] 252.65| 44951 489.43

Note : The ambient temparature is 22° Celsius and the ralative humidity is 45 % RH.

Dr.KOMSAN MALEESEE
Material Consuliant
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" KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
© FACULTY OF ENGINEERING
DEPARYMENT OF CIVIL ENGINEERING

COMPRESSIVE STRENGTH OF CONCRETE

ASTM C 10935
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST: Feb 83 2006
TIME :
TEMPERATURE :  22° Celsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN : Concrete DM wic 0.5

TEST APPARATUS :

TEST RESULTS :  The results of compressive strengih of lest sample are tabulted below.

Specimen Compressive strength of 80-mm.

No. mortar cubes at diffarent ages,(ksc. Remark

24bel  3Jdaysl 7 dayel 28 days

1 100.32] 230.26| 33485] 43136

2 120.36)  250.36] 358BA[ 46226

3 12036 18068 344.93] 446.93

4 125.36] 190.26; 338.98| 487.25

5 100.36{ 240.32| 336.15] 41092

6 90.36] 20033 359.21) 396.14

7 100.36] 205.36| 35615 417.20

8 120.36| 180.23| 34967 463.20

Avarage 10962 20885 347.35] 439665

Note : The ambiert termperaturs is 22° Celsius and the relative humidity is 45 % RH.

Dr.KOMSAN MALEESEE
Material Consultant
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;. KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
| R | FACULTY OF ENGINEERING
. " DEPARTMENT OF CIVIL ENGINEERING

COMPRESSIVE STRENGTH OF CONCRETE

ASTM C 109.95
PROJECT : DOLBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST:  Feb (03,2006
TIME :
TEMPERATURE :  22° Calsius
TESTBY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYOD

TEST SPECIMEN : Concrete DM w/c 0.6

TEST APPARATUS :

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

Specimen Compressive strength of 50-mm.

No. maonar cubes at diflerent ages, (ksc.) Remark

24hr]  3days} 7 days| 28 days

1 115.25] 17555 30660{ 35150

2 B059] 18025 29907] 366.29

3 90251 160.25] 303.40] 351.62

4 100.25) 180.25¢ 25381] 30536

5 130571  190.25] 255591 328.31

B 75.25) 150.25 299.20

Average 9781} 17253] 26256] 33370

Nota : The ambient temperature iz 22° Calgius and the relalive humidity is 45 % RH.

Dr. KOMSAN MALEESEE
Material Consultant
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3.2. AT NRAANTI AR IYDINOUAIA

e . KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
i3l FACULTY OF ENGINEERING
:".,‘_!5 DEPARTMENT OF CIViL ENGINEERING

Autogeneous Shrinkage
JIS A 1129
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :

TEMPERATURE : 227 Celsius

TESTBY: P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYOQ

TEST SPECIMEN :  Concrete DM w/c 0.4 {wi/c 0.27)

TEST APPARATUS :
TEST RESULTS :
E.Time Lo %Shrinkage
0 39.000 £.0000
1 39.000 0.0002
2 39.000 | 50.8906
3 39.000 | 50.8906
& 39.000 | 76.3359
7 39.000 | 76.3959
g 39.000 | 76.3359
11 39.000 | t27.2%5
12 35.000 | 127.2265
14 39.000 | 2035623
Note :

Dr. KOMSAN MALEESEE
Matenal Consuitant
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7w~ KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
{ 274 FACULTY OF ENGINEERING
"% DEPARTMENT OF CIVIL ENGINEERING

Autogeneous Shrinkage
JIS A 1129
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST:
TIME :

TEMPERATURE : 22° Celsius

TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN : Concrete DM w/c 0.5 (wi/c 0.27)

TEST APPARATUS :
TEST RESULTS :
E.Time Lo !%Shn'nkage
0 39.000 0.0000
1 39.000 0.0000
2 39.000 | 50.8906
3 39.000 | 50.8906
5] 30000 | 76.3359
7 39000 | 76.3359
) 39.000 | 76.33%9
11 39.000 | 101.7812
12 39.000 | 101.7612
14 39.000 | 115.3600
Note :

Dr. KOMSAN MALEESEE
Material Consultant
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Autogeneous Shrinkage

JIS A 1129
PROJECT : DOUBLE MIXING EFFFCT OF FRESH PASTE
CLIENT :
DATE OF TEST:
TIME :
TEMPERATURE :  22° Celsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYD

TEST SPECIMEN : Concrete DM wic 0.6 (wl/c 0.27}

TEST APPARATUS :
TEST RESULTS :
E.Tima Lo %Shrinkage
0 39.000 0.0000
1 32.000 E].El]IJ_
2 20000 | 51.5467
3 39.000 | 515487
6 3B000 | 746269
7 0000 | 746269
g 000 | 74.6269
11 39.000 | 118.9875
12 39.000 | 1189675
14 32000 | 148.2537
Note :

Dr. KOMSAN MALEESEE
Maternial Consultant
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~5, KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
7 FACULTY OF ENGINEERING
= 4 DEPARTMENT OF CIVIL ENGINEERING

Autogeneous Shrinkage
JIS A 1129

PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST : '
TIME : i
TEMPERATURE :  22° Celsius
TESTBY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN : Concrete SM wic 0.4

TEST APPARATUS :
TEST RESULTS :
E.Time Lo %Shrinkage
0 33.000 0.0000
1 39.000 0.0000
2 39.000 | 50.8906
3 /000 | 8868906
B J9.000 | 76.3358
7 39000 | 76.3359
9 J2.000 | 76.3359
11 3000 | 1326718
12 39.000 | 1326718
14 39.000 | 2155638
Note :

Dr.KOMSAN MALEESEE
Materiai Consultant
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7 e KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
(4t ' FACULTY OF ENGINEERING
-/ DEPARTMENT OF CIVIL ENGINEERING

Autogeneous Shrinkage

JIS A 1129
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST:
TIME :
TEMPERATURE :  22° Celsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYOD

TEST SPECIMEN : Concrete SM wic 0.5

TEST APPARATUS :
TEST RESULTS :
E.Time Lg %Shrinkage
1] 39.000 0.0000
1 39.000 0.0000
2 39.000 { 50.8906
3 39.000 | 50.8906
B 3000 | 76.33"9
7 39.000 | 763359
9 39.000 | 76.3359
1 39.000 | 104.B520
12 39.000 | 104.8520
14 39.000 | 117.2265
Note :

Dr. KOMSAN MAL EESEE
Material Consultant
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N

| £553 ¢ FACULTY OF ENGINEERING
¥/ DEPARTMENT OF CIVIL ENGINEERING

Autogeneous Shrinkage
JIS A 1129
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :

TEMPERATURE :  22° Celsius

TESTBY: P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYOD

TEST SPECIMEN : Concrete SM wfc 0.6

TEST APPARATUS :
TEST RESULTS :
E.Time le %Shrinkage
0 39.000 0.0000
1 39.000 0.0000
2 39.000 | 515457
3 39.000 | 515467
5 39,000 | 77.3994
7 30000 | 77.3994
9 P.000 | 77.3994
11 35.000 | 1205674
12 32000 | 1205674
14 39.000 | 154.7968
Note :

Dr.KOMSAN MAL EESEE
Material Consultant
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3.3. AT NHAMMTYUAINBIAOUATA

,/ KING MONGKUT INSTTTUTE OF TECHNOLOGY LADKRABANG
"~ FACULYY OF ENGINEERING
DEPARTMENT OF CivIL ENGINEERING

SLUM CONCRETE
IPROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST:
TIME :
TEMPERATURE :  22° Calsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN : Concrete w/ic 0.4 0506 (SM)

TEST APPARATUS :
TEST RESULTS :
wit Ratio Slum (em.)
0.4 10
0.5 10
06 10
Nota :

Dr.KOMSAN MALEESEE
Material Consultant
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! /;’ KING MONGKUT INSTITUTE OF TECHHOLOGY LADKRABANG
FACULTY OF ENGINEERING
DEPARTMENT OF CIVIL ENGINEERING

SLUMP CONCRETE
PROJECT: DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST:
TIME :
TEMPERATURE : 22 Calsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPORPINYO

TEST SPECIMEN : Concrete wic 0.4 0.5 0.6 (DM)

TEST APPARATUS :
TEST RESULTS :
wit Ratio Skum (em.)
0.4 105
05 M
06 125
Note :

Dr. KOMSAN MALEESEE
Material Consultant
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