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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 covers 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 mold 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 Gther sensors with the same accuracy as the dial gauge may be used.

3.4 Length comparator

HAll



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) Insert 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 sball be determined by Test Method JIS A
6204 for montar 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 shail be continuously conducted

HN12



*4 If the specimens cannot be removed from the molds at the age of 24 hour
due th delayed setting they will 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 coefficient 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 afier form removal.

(4) Measure changes in length and mass of the specimens at the ages of
3,7,14 and 28 days *8 . 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 end concrete”.
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5 Calculation

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

mold removal,
AL = ALt
After mold removal,
AL=AL1+ AL2
Where

AL: Length change :
ALl : Length change before mold removal

ALI = (XM_XOG)Z(Xr'b +Xﬂb)

AL2 : Length change after moid 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 0b : Initial reading of dial gauge *9

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

*9 Unitof L., X0a, X0b , Xib shall be this same

HN14



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 measurements
(8) Ambient temperature at time of measurements
(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 Decuments

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
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s we . KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
%¥® . FACULTY OF ENGINEERING
. DEPARMENT OF CIVIL ENGINEERING

CONCRETE TECHNOLOGY LABORATORY
Test For Specific Gravity Of Cament

ASTM : C15084

FPROJECT: DOUBLE MIXING EFFECT OF FRESH CEMENT
TEST DATE : 852005
TIME : 12
TEMPERATURE : 22 Celsius
TEST BY : DM EFFECT GROUP

SAMPLE NO. 1 2 3 REMARK

TYPE OF CEMENT 1

w; + ueBulg.) Wil (1) 360.70

e iuudulcm®) N1 (2} _ 18.00

Unnlrmre + nwadu + Sundi(g) W2 (3) | 359.60

Ui siuudu + Funeiiem3) | N2 (4) 20.82

Unwalrriuei(y) | () - @)= 5) 8.90

LRvresuarBumsiem®) | (4) - @)= B) 2.82

areunntivuoyBund KYE6) 3.16

o i soriLueg 3.16 -

3.16

* erepanuuduvonlwt 4°C = 1 gfem3

H.9. 1. LEAIRANIHIMANLG NNz ITIud
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FACULTY OF ENGINEERING
DEPARMENT OF CIVIL ENGINEERING

KING MONGKUT INSTITUTE OF TECHHOLOGY LADKRABANG

CONCRETE TECHNOLOGY LABORATORY
Test For Specific Gravity Of Sand

PRCJEC™ DOUBLE MIXING EFFEC™ OF FRESH CEMENT
TEST DATE : 1906105

TIME - 12 00

TEMPERATURE : 28 Celsius

TEST BY DM EFFECT GROUP

SAMPLE NO. 1 2 REMARK
WT. FLASK 166.97 | 168.06
WT_SAND (SAT. SURF.ORY) (B), g. 500.05 | 50002
WT. FLASK + SAND (SAND (SAT.SUFT.DRY)) + WATER (W), g. | 97252 | 97201
WT. BOWL, g %6650 | 127.%6
WT. FLASK + WATER (Wc), 0. 664.48 | 66448
W1. DRY SAND + WT. BOWL 0. 76565 | 62368
WT. DRY SAND (A), g. 497.15 | 49%.42
BULK SPECIFIC GRAVITY (nrrmwuvh), A/(We + B - W) 253 | 248
BULK SPECIFIC GRAVITY (frmibidiatauti), BI(Wc + B - W) 260 | 260
APPARENT SPECIFIC GRAVITY, A/(Wc + A- W) 263 | 263
ABSORBTION % (B - AYA) x 100 058 | 073
AVERAGE BULK SPECIFIC GRAVITY {Ammii) 2.58
AVERAGE BULK SPECIFIC GRAVITY (nrrwibiusiiruiiy) 260
AVERAGE APPARENT SPECIFIC GRAVITY 263
AVERAGE ABSORBTION % 0.65

ALY.2. HITAIHANTHIA NI TR UNIZVBINT 10

HY 2
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g ;:1\“ KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
i FACULTY OF ENGINEERING
OEPARTMENT OF CIVIL ENGIMEERING

FLOW OF GROUT (FLOW CONE METHOD)
ASTM C 939 . 87, JSCE . F531 - 1993

PROJECT : DOUBLE MIXING EFFECT OF FRESH CEMENT PLATE
CLIENT :

DATE OF TEST:  July 42005

TIME : 13.00

TEMPERATURE :  32° Celsius

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

TEST SPECIMER . SWAQ)

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 x 39.1 nwm. in height,
recaiving containar having capacily 2000 mL , Ring Stand and Stop Watch ars used

for testing.

TESTRESULTS :  Tha resute of Row of grout of test sample sre tabulted balow.

Test W/C | Observed| ASTM Flow cone J14-Funnel
No. Rstio Time Flow Time Flow time Remark
(minutas) (zecond) {sacond)
1 0.40 0 - 7.09
2 0.40 [i - 711
3 0.40 0 - 6.99
7.06

Note ; The ambient tamperature is 32" Celsius, the sample temperatire is 32° Calsiug and
the refative humidily is 51 % RH.

Dr.KOMSAN MALEESEE
Matarial Consulianm

M3, LRsRan s AN eI o 1uns naves Fuudmarnay1aos Singte Mixing

Tnu3% ASTM uaz 3% JISCE ) w/c 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)
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 :  30° Celsius

TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO
TEST SPECIMEN : DM{40)

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 diamster x 38.1 mm. in haeight,
receiving container having capacity 2000 mL , Ring Stand and Siep Watch are used

for testing.
|TEST RESULTS :  The results of fiew of grout of test sample are tabulted below.
Test WI/C | Observed| ASTM Flow cone J13-Fynnel
No. Ratio Time Flow Time Flow tima Remark
[minutes) “(secand) {second)
i 0.27 0 19.42 282
2 0. 0 18.6b 2.98
3 0.27 0 18.93 2.09
19.34 290

Note : The ambiant temperature is 30° Calsius, the sample temperature is 30.5° Calsius and
the relative humidity is 59 % RH.

Dr.KOMSAN MAL FEESEE
Material Consulan

HAL4. HEAIHAMINIA UM 30 Tuns Tnavea Fumdmemnmy 1ruds Double Mixing

TRu3% ASTM 1z 38 JSCE 1 wic 0.40 (wi/c 0.27)
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;‘ KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
i FACULTY OF EMGINEERING
DEPARTMENT OF CIVIL ENGINEERING

FLOW OF GROUT (FLOW CONE METHOD)
ASTM C 939 - 97, JSCE - F534 - 1993

PROJECT : DOUBLE MIXiNG EFFECT OF FRESH CEMENT PLATE
CLIENT :

JOATE OF TEST:  July 42005

TIME : 13:.00

TEMPERATURE :  32° Calsius

TEST BY: P.PENGTO, 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 containar having capacity 2000 mL , Ring Stand and Stop Walch are used
for testing.

TEST RESULTS :  The resulis of flow of grout of test sample are tabultted below.

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

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

Dr. KOMSAN MALEESEE
Material Consultant

H.U.5. krasamsmIsnnvansaluns naves SuudmarnauTav3E Single Mixing
1Au33 ASTM uaz 33 JSCE 1 wre 0.50
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7w KING MOMGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
L E&E  FACULTY OF ENGINEERING
"%’ DEPARTMENT OF CIVIL ENGINEERING

W,

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

TIME : 13.00

TEMPERATURE :  30° Celsius

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

TEST SPECIMEN:  DM{5D)

TEST APPARATUS : The Flow of Grout Apparatus : The Flow Cone of size 178 mm. in diamater x 265 mm.
in height and the dischame tube of siza 12.7 mm in diameter x 38.1 mm. in height,
racewing containsr having capacity 2000 mL , Ring Stand and Stop Watch are used

for testing.

TESTRESULTS :  The results of flow of grout of test sample are tabulied helow.

Test WH/C | Ohserved! ASTM Flow cons J14-Funns!
No. Ratio Time Flow Time Flow tims Remark
{minutes) {second) (second)
1 0.27 3} 10.65 1,98
2 0.27 g 11.10 210
3 0.27 1] 10.59 1.98
10.78 201

Mote : The ambient temperature is 30° Celsius, the sample temperature is 30.5° Celsius and
the relative humidity is 59 % RH.

Dr.KOMSAN MALEESEE
Materiat Consultant

F.Y.6. taanansnImA eI o lums lnaves Fuuamerinay 1reds Double Mixing

ot o
1Ao7 38 ASTM uaz 38 JSCE 1 w/c 0.50 (wl/c 0.27)

HY 6



) . KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
% | FACULTY OF ENGINEERING
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 4 2005

TIME : 13:00

TEMPERATURE :  32° Celsius

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

TEST SPECIMEN :  SME0)

TEST APPARATUS : The Flow of Grout Apparatus : The Flow Cona of size 178 mm, in diamater x 265 mrn.
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 tabulted below.

Test W/C | Observed| ASTM Flow cone J14-Funnel
No. Ratio Time Flow Time Flow time Remark
{minutes) {second) {second)
1 0.50 1] 10.26 2.18
2 0.60 0 10.35 1.92
3 0.60 0 10.60 2.04
10.48 2.05

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

Dr. KOMSAN MAL EESEE
Material Consultant

H..7. uaAIkan I AL o luns Tnaves Fumdmeavanau TaudT Single Mixing

ot oy P2
Tat3% ASTM uaz 3% JSCE N w/c 0.60
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. 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 :  0° Ceisius

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

TEST SPECIMEN :  DMEBD

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

for testing.

TEST RESULTS :  The resulis of flow of grout of tast sample are tabuitad below.

Test W1/C | Observed| ASTM Flow cona J14-Funnel
Mo, Ratio Time Flow Time Flow time Remark
{minutes) (second) {second)
1 0.27 g 9564 1.96
2 0.27 0 9.47 1.90
3 0.27 1] 953 1.95
855 1.54

Mote : The ambient temperature is 30° Calsius, the sample temperature is 30.5" Calsius and
tha relative humidity is 59 % RH.

Dr.KOMSAN MALEESEE
Material Consultant

K48, naasamsmmanernsolums Tuoves Fuudmesina Tau3 Double Mixing
_ =
Tau38 ASTM udz 78 ISCE 1 wic 0.60 (wl/c 0.27)
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2.2, AT RRARTMIATINVBITINUAIN AN w/c 0.4,0.5,0.6 AHaudIu3E DM, SM

e, KING MONGKUT INSTITUTE OF TECHNOL OGY LADKRABANG
{ g2y ' FACULTY OF ENGINEERING
":\_\7—-_'_4_,45' DEPARTMENT OF CIVIL ENGINEERING
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.MATTAYOMPOBPINYO

TEST SPECIMEN : DM Mixing wic 0.4

TEST APPARATUS : Expansion and Bleeding Apparatus

TEST RESULTS:  Tha results of sxpansion and bieeding of test sample are tabulted below.

Observed| Elapad |Volume of| . .
Dats Time Titne sample Expansion| Bleeding
{hemin) | (hour) (ml) (%) %)}
5:13 0.00 400 0.00 0.23
5:43 0.50 400 0.00 0.45
6:13 1.00 400 0.00 0.45
6:43 1.50 400 0.0 0.45
T:43 2.00 400 0.00 0.23
8:43 2.50 400 0.00 0.23
9:43 3.00 400 0.08 0.00

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

Dr. KOMSAN MALEESEE
Matenal Consultant

» » ]
H.Y.9. HEIAINANINTIAIUN Bleeding YOIFUAMaNARaUAILTE DM N wic 0.40 (wl/c 0.27)
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-~ KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
3t FACULTY OF ENGINEERING
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° Celsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN : DM Mixing w/c 0.5

TEST APPARATUS : Expansion and Bleeding Apparalus

TESTRESULTS :  Tha results of axpansion and bleeding of test sample are tabuited below.

Observed| Elaped |Voluma of] . .
Date Time Time sample Expansion| Bleeding
(hrmin} | _(hour) ml} | (%) (%)
607 0.00 400 0.00 0.61
6:37 0.50 400 0.00 1.30
1 1.00 A00 0.00 1.74
737 t.50 400 0.00 1.74
837 | 200 400 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 temparature is 22° Celgius and the relative humidity is 41 % RH.

Dr.KOMSAN MALEESEE
Matenal Consultant

» 1 ¥
H.9.10. HERIHAAIMNIIAI0UT Bleeding YOITIUUAININTIHTUAI0IT DM A w/c 0.50

(wl/c0.27)
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(.. KING MOXGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
- FACULTY OF ENGINEERING
_~" DEPARTMENT OF CIVIL ENGINEERING

Expansion and Bleeding of Freshly Cement Paste

ASTM C940.89
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :
TEMPERATURE :  22° Celsius
TEST BY : P.PENGYO, N.CHAIRAT, P.HATTAYOMP OBPINYO

TEST SPECIMEM : DM Mixing wic 0.6

TEST APPARATUS : Expansion and Bleeding Apparatus

TEST RESULTS :  The recults of expansian and bleading of lest sample are 1abulted balow.

Observed] Elaped [Volume of . .
Date Time Titme sample Expansion| Blaeding

(hrmin) | (hour} (ml.} (%) (%)

6:45 0.00 400 0.00 1,25

7:15 0.50 400 0.00 2.16

745 1.00 400 0.00 3.18

8:15 1.50 400 0.00 352

9:15 2.00 400 0.00 3.52

10:15 250 400 0.00 352

11:15 3.00 400 0.00 352

Note : The ambient temperatura is 22° Celsiue and the relative humidity is 41 % RH,

Dr. KOMSAN MALEESEE
Material Consultant

H.Y.11. UNAIHAAINTTAL Bleeding Y0IUUAMANRTUAI3E DM Tt wic 0.60
(wl/c 0.27)
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/.. KING MONGKUY INSTITUTE OF TECHNOLOGY LADKRARANG
¢  FACULTY OF ENGINEERING

5"/ DEPARTMENT OF CIVIL ENGINEERING
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° Calsius
TESTBY: P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN: SM Mixing w/c 0.4

TEST APPARATUS : Expansion and Bleeding Apparatus

TESTRESULTS :  Tha results of expansion and bleeding of test sample are tabulied below.

Observed| Elaped |Velume of] . .
Date Time T"Ir':a sampie Expansion| Bleeding
(hrmin) | (hour) (ml.) (%} (%)
4400 0.00 400 a.a0 Q.45
4:30 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 oen 1.23
7:30 250 400 0.00 1.00
8:30 3.00 400 0.00 1.00

Note : Tha ambiant temperaturs ie 22° Celsius and the relative humidity is 41 % RH,

Dr. KOMSAN MALEESEE
Material Consultant

' e . = o ¢l ¥ aa P
H.A. 12, HARIHARINMTIAIUU Bleedmg VOIFUHAMNTINMNONAWIS SM ¥ wic 0.40

Hu 12



Expansion and Bleeding of Freshly Cement Pagte

ASTM C 94089
PROJECT : DOUBLE MIXING EFI;'ECI' OF FRESH PASTE
CLIENT :
DATE OF TEST:
TIME :
TEMPERATURE:  22° Celsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPIRYO

TEST SPECIMEN :  SM Mixing wic 0.5

TEST APPARATIS : Expansion end Bleeding Apparatus

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

Observed{ Elaped |Yolume of]
Date Time Time sample
(hr.min) thoun) {ml.) (%) (%)
5:44 0.00 400 0.00 1.62
6:14 0.50 400 0.00 307
6:44 1.00 400 0.00 3.4
7:14 150 400 0.00 3.4
8:14 2.00 400 0.00 3.41
9:14 250 400 0.00 34
10:14 3.00 400 0.00 341

Expansion} Bleeding

Mote : The ambient temperature is 22° Celsius and the relative humidity is 41 % RH,

Dr. KOMSAN MALEESEE
Matenal Consultant

' by . { a
#.9.13. LAAINAANIAI Bleeding YBIFIURNAVARTUAIOTT SM 7 w/c 0.50
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", KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

s . FACULTY OF ENGINEERING
.« DEPARTMENT OF CIVIL ENGINEERING

Expansion and Bleeding of Freshly Cement Paste

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

TEST SPECIMEN :  SM Mixing w/c 0.6

TEST APPARATUS : Expansion and Bleeding Apparatus

TESTRESULTS :  The results of expansion and bieeding of test sample ara tabulted balow.

Observed| Elaped |Volume o . -
Date Time Tl:m sampla Expansion| Bleeding
{hrmin) | (houn) (ml.) (%) (%)
5:44 0.00 400 0.00 2.50
614 0.50 400 0.00 5.45
6:44 1.00 400 0.00 6.582
7:14 1.50 400 0.00 6.97
Bt 2.00 400 0.00 7.27
9:14 2.50 400 0.00 7.27
10:14 3.00 400 0.00 7.7

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

Dr. KOMSAN MALEESEE
Material Consultant

W14, ILAIHARATNTAN Bleeding V0IBuAMm iHerud 5T SM A wic 0.60
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2.3. HamImif wl/e nidmimsmninieohqa told wic 0.4, 0.6

/7 KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
/1585 FACULTY OF ENGINEERING

.'z‘

-+ 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 : 2 Ceisius
TESTBY: P.PENGTO, N.CHAIRAT, P.MATYAYOMPOBPINYD

TEST SPECIMEN: Coment paste SM w/c 0.4

TEST APPARATUS : Expansion and Bleeding Apparatus

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

Observed | Elaped |Vaoluma of] . I
Date Time Time sample Expansion| Blesding

{hrminy | {hour) (mt) (%) (%)

3170306 100 0.00 400 0.00 0.00
1:30 0.50 400 0.00 0.45

2:00 1,00 400 0.00 0.68

300 2.00 400 0.00 1.36

4:00 3.00 400 0.00 1.59

Mota : The ambierl temperature is 22° Celgiue and the relative humidily is 41 % RH.

Dr. KOMSAN MALEESEE
Material Consuftant

L 4 [] ]
H.1.15. LARIHAAINITAUL Bleeding yosdnuuAmamfinauduis SM # wic 0.40
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Expansion and Blesding of Freshly Cement Paste

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

TEST SPECIMEN: Cement paste DM w/c D.4 fwi/c 0.03)

TEST APPARATUS : Expansion and Blesding Apparsius

TESTRESULTS:  The resulis of expansion and bleeding of test sample are tabuitad below.

Observed | Elaped [Volume of|
Date Time Time sample
{hr.min) | (hour) {rml.) {36) (%)
31/433/06 1:15 0.00 400 0.00 0.00
1:45 0.50 400 0.00 0.91
215 1.00 400 0.00 1.59
315 2.00 400 0.00 2.05
415 300 400 0.00 2.27

Expansion| Bleading

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

Dr. KOMSAN MALEESEE
Material Consultant

' : . 4 a
H.2.16. WTAIHARTMIAINT1 Bleeding VOIFIUUANANANANA107S DM i w/c 0.40

(wl/c 0.03)

HY 16
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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.HATTAYOMPOBPINYO

TEST SPECIMEN : Cement pasts DM w/c 0.4 (wi/c 0.06)

TEST APPARATUS : Expancion and Bleading Apparatus

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

Observed | Elaped |[Volume of

Date Tims Time sample Expansian| Biseding

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

3103406 1:30 0.00 400 0.00 0.00
2400 0.50 400 0.00 0.68

2:30 1.00 406 0.00 1.14

33 200 400 0.00 1.82

430 3.00 400 0.00 1.93

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

Dr.KOMSAN MALEESEE
Matenal Consultant

' s - & -
H.9.17. LaAIHAA 1NN Bleeding YBIFINUAIMeMNHIUAI07E DM 7 w/c 0.40

(wi/c 0.06)

HY 17
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4 DEPARTMENT OF CIVIL ENGINEERING

Expansion and Bleeding of Freshlty 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 w/c 0.4 (wi/c 0.09)

TEST APPARATUS : Expension and Bleeding Apparatus

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

Observed| Elaped |Volume OﬁExpansion Bleeding

Date Time Time sampls
(hr.min) | (houn (ml.) (%) (%)
INO30E | 1:45 0.00 400 0.00 0.00
215 0.50 400 0.00 0.45
2:45 1.00 400 0.00 068
3:45 2.00 400 0.00 1.00
4:45 3.00 400 0.00 1.14

Mote : The ambient lemperature is 22° Celsius and the relalive humidity is 41 % RH.

Dr.KOMSAN MALEESEE
Material Consultant

’ e . P U4 ¢ ¥ oo =
H.Y.18. LTAIHOATIATINTUUT Bleeding VOIFLUUAINTNNATUAINIT DM N wic 0.40

(wl/c 0.09)

HY 18
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{ g | 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° Celsius
TEST BY: P.PENGTO, N.CHAIRAT, P.MATTAYOMP OBPINYOQ

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

I TEST APPARATUS : Expansion and Bleeding Apparatus

TESTRESULTS :  The results of expansion and bleading of test sample are tabulisd below.

Observed | Elaped |Volume of} . ;
Dats Time Time sampls E xpansion| Bleeding

(hrmin) | (hour) {mt.) (%) (%)

NA306 | 200 0.00 400 c.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 c.00 1.02

Note : The ambient temperatura is 22° Calsius and the relative humidity is 41 % RH.

Dr. KOMSAN MALEESEE
Material Consuttant

' : ) o ;
H.9.19. LAAIHARIN TN Bleeding YOITUUAHEMNHEUAIIE DM 1 wic 0.40

(wlic 0.12)

HY 19
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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 test sampla are tabulted below.

Observed| Elaped )Volume Expansion| Bleeding

Date Time Time sample
(hrmin) { (hour) {ml.) (%) (%)
W6 | 215 0.00 400 0.00 0.00
2:45 0.50 400 0.00 0.23
315 1.00 400 0.00 0.45
4:45 2.00 400 0.00 0.91
5:15 3.00 400 0.00 0.91

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

Dr. KOMSAN MALFESEE
Matenal Consultant

' s . o ’ ’ed ¥ mc 4
H.9.20. HTRIHANINTTAWUY Bleeding YDIBIUUAIMMANMATURAIUIT DM N w/c 0.40

(wl/c 0.15)

HY 20
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Expansgion and Bleeding of Freshly Cement Paste

ASTM C940.89
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 0.18)

TEST APPARATUS : Expansion and Blesding Apparatus

TESY RESULTS:  The results of expansion and bleading of {est sample are tabulied below.

Date Ohf?:nr:ed E.:_? ; :d V:::n";:f Expansion| Bleeding
{hrerir) | (hour) {ral.) (%) {%)
NO306!L 2230 0.00 400 0.00 0.00
300 0.50 ADD 0.00 0.3
330 1.00 400 0.00 0.45
4:30 2.00 400 0.00 0.62
5:00 3.00 400 0.00 0.62

Mote : The ambient temperature is 22° Celsius and tha relalive humidity is 41 % RH,

Dr. KOMSAN MALEESEE
Material Consuliant

I3 e A a ’ el ey 4
H.9.21. UrAIHANINTIAU) Bleeding “ﬂqqluuﬂl“ﬂnnﬂﬁnﬁ']ﬂ'rﬂ DM % w/c 0.40

{wl/c 0.18)

HY 21
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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.MATTAYOMPOBPINYOD

TEST SPECIMEN : Cement paste DM w/c 0.4 (wi/c 0.21)

{TEST APPARATUS : Expansion and Bleeding Apparatus

TEST RESULTS :  The results of expansion snd bleeding of test sample are tabulted balow.

Observed | Elaped |Volume of . -
Date Time Tl:la sample Expansion Bleeding

(hrmin) | (hour) {mt) (%) (%)

NAOM06 [ 2:45 0.00 400 0.00 0.00
3:145 0.50 400 0.00 0.23

3:45 1.00 400 0.00 0.45

4:45 2.00 400 0.00 0.80

5:45 3.00 400 0.00 0.80

Note : Tha ambient temperature is 22° Celsius and the relstive humidity is 41 % RH.

Dr.KOMSAN MALEESEE
Materiat Consultard

H.¥.22. HAAIHRAIMINIOND Bleeding YOIBLUUAINANTHE AT DM 1l wic 0.40

(wl/c0.21)

HY 22
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Expansion and Bleeding of Freshly Cement Paste

ASTM C 54089
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 (wi/c 0.24)

TEST APPARATUS : Expansion and Bleeding Apparatue

TEST RESULTS :  The results of expansion and blesding of test sampls are tabulted below.

Obseved| Elaped |Volurne of) . ,
Dste Time Time sample Expansion) Elseding

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

310306 1 30 0.00 400 0.00 0.00
3:30 0.50 400 0.00 0.09

4:00 1.00 400 0.0 Q.45

5:00 200 400 0.00 0.58

6:00 3.00 400 0.00 0.68

Mots : The ambient temparature is 22° Celsius and the ralative humidity is 41 % RH.

Dr. KOMSAN MALEESEE
Material Consullant

» [ []
H.1.23. LARINAAINMTAIN 1 Bleeding YOIFINUAMTARTUATT DM N wie 0.40

{(wl/c 0.24)

HY 23
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Expansion and Bleeding of Freshty Cement Paste

ASTM C940.89
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
OATE OF TEST;
TIME :
TEMPERATURE : 22° Celsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYD

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

TEST APPARATUS : Expansion and Bleading Apparatus

TEST RESULTS :  The resulis of axpansion and bleeding of test sampls are tabulted below.

Cbserved | Elaped [Volume of] . )
Date Time Time sample Expansion| Bleeding
(hr.min) | thoun) {rml.) (%) (%)
310306 | 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
5:00 200 400 0.00 0.45
600 3.00 400 0.00 0.45

Nute : The ambient temperature is 22° Celsius and ths relative humidity is 41 % RH.

Dr. KOMSAN MALEESEE
Material Consultant

v b . o ¢ e ¥ aa d
H..24. LITAIHDAIAT1TAUUT Bleeding YOIHUUMATINHTUAIYIS DM 9 w/c 0.40

(wl/c 0.27)

HY 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° Celsius
TEST BY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN :  Cement paste DM wyc 0.4 {wi/c 0.30)

TEST APPARATUS : Expansion and Bleeding Apparatus

TESTRESULTS :  The resukts of expansion and biseding of test sample are tabutted below.

Observed| Elaped |Volume o . .
Date Time 'I'irfna sample Expansion] Bleeding

(hemin) | (houn) (ml) (%) (®)

310306 ¢ 3:00 0.00 400 0.00 0.00
21X 0.50 400 0.00 0.23

4:00 1.00 400 0.00 0.45

5:00 2.00 400 0.00 0.57

600 3.00 400 0.00 0.57

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

Dr. KOMSAN MALFESEE
Material Consultant

' 3 . o - 4
H.Y.25. HETRINAAINIIAWNIY Bleeding ¥BIFIUUAMANNHTUAI0TE DM 91 w/ic 0.40
(wl/c 0.30)

HY 25
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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° Caelsiue
TEST BY : P.PENGTO, H.CHAIRAT, P.MATTAYOMPOBPINYO

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

TEST APPARATUS : Expansion and Bleeding Apparatus

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

Observed | Elaped |Yolumse of] . .

Date Time Time | sample Expansion| Bleeding
_ thrmin) | (houn {ml.) (%) (%)
140705 [ 1600 0.00 400 0.00 1.64
1030 0.50 400 0.00 4.32
1100 1.00 400 0.00 6.35
12:00 200 400 0.00 7.09
13:00 3.00 400 0.00 7.36
1400 4,00 400 0.00 7.36
1500 5.00 400 0.00 7.36

Note : The ambient temperatura is 22° Celsius and tha relative hﬁmidiiy is41 % RH.

Dr.KOMSAN MALEESEE
Material Consuttant

' H ; = P 4 ¥ oo Pl
H.9.26. BTAIHAAIN1IAIUU Bleeding YOIRIVUAIATNAATUAWIS DM 1 w/c 0.60

(wl/c 0.06)

HY 26
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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 w'c 0.6 (wl/c 0.09)
TEST APPARATUS : Expansion and Bleeding Apparatus

TEST RESULTS :  The resulis of expansion and blseding of test sample are tabulted below.

Observed | Elaped |Volume of] , )
Date Time TII'?IB sample Expansion} Bleeding
(hrmin} | (houd {ml.) (%) (%)
1407051 10:30 0.00 400 0.00 172
1100 (.50 400 0.00 4.6
12:30 1.00 400 0.00 6.97
13:30 2.00 400 0.00 7.52
14:30 3.00 400 0.0 7.61
15:30 4.00 400 0.00 7.61
400 0.00 7.61

16:38 5.00

Note : Tha ambient temperature is 22° Celsiue and the relative humidity is 41 % RH.

Dr.KOMSAN MALEESEE
Material Cansultant

' : . o i
H.9.27. UAAINAAINITAI0YI1 Bleeding VoITUAIRaiAHaLA05T DM # wic 0.60

(wl/c 0.09)

HY 27
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Expansion and Bleeding of Freshly Cement Paste

ASTM C 94083
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :
TEMPERATURE: 22° Celsius
|TESTBY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

ITEST SPECIMEN : Cement paste DM wic 0.6 {wl/c 0.24)

i TEST APPARATUS : Expansion and Bleeding Apparatus

TESTRESULTS :  The results of expansion and bleeding of lest sample are tabulted balow.

Observed | Elaped |Yolume of] . ]
Data Time TI;B sample Expansion{ Blaeding
thrmin} | (hour} (i) (%) {%)
140706 | 11:00 0.00 400 0.00 0
12:30 0.50 400 0.00 1.76
1300 1.00 400 0.00 2.58
14:00 200 400 0.00 2.58
15:00 3.00 400 0.00 2.58
16:00 4.00 400 0.00 258
400 0.00 258

17:00 5.00

Note : The ambient temperaturs is 22° Celsius and the retstive humidity is 41 % RH.

Dr.KOMSAN MALEESEE
Matenal Consultant

' H . a ' o ¥ ao P
H.9.28. LAIHDRTNIINIOU T Bleeding YDIBIHUAINTNNHTURIUIT DM Y w/c 0.60

(wl/c 0.24)

HY 28
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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, R.CHAIRAT, P.MATTAYOMPOBPINYO

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

I TEST APPARATUS : Expansion and Bleading Apparatus

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

Observed | Elaped |Volume of{_ . .
Date Time 'ﬁ:\e Sa_mej& =Xpansion B!aadmg
(hemin) | (houn (ml) (%] (%)
1407051 11:30 0.00 400 0.00 0.91
12:00 0,50 ADD 0.00 2.27
13:30 1.00 400 0.00 3.00
14:30 2.00 400 0.00 313
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_| 500

Note : The ambient tamperature is 22° Celsiug and the relative humidity is 41 % RH.

Dr. KOMSAN MALEESEE
Material Consultant

H.9.29. ILTAIHARINTIIAI Bleeding YIS uAnay NHerad 1835 DM 0 wic 0.60

{(wl/c 0.27)

HY 29
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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.MATTAYOMPOBPINYO

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

TEST APPARATUS :
TEST RESULTS :
E.Time Lo %Shrinkage;
0 12.976 0.00
0.26 12.976 0.00
0.29 12.976 78.13
0.33 12.976 78.13
1 12.976 78.13
2 12.976 156.25
3 12.978 156.25
4 12.976 156.25
5 12.976 156.25
B 12.976 470.2
7 12.976 470.22
14 12.976 546.60
Hote :

Dr.KOMSAN MALEESEE
Matenal Consultant

v - = - —t
H.9.30. LIAIHAA NI THARIVBITIUUAINITR wic 0.4 (wl/c 0.27) lioRTudIu3T DM

HY 30
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Autogeneous Shrinkage

JIS A 1129

PROJECT : DOUBLE WIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST:
TIME :
TEMPERATURE:  22* Celsius
TESTBY: P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TESTSPECIMEN: Cement paste DM wic 0.5 (wi/c 0.27)

TEST APPARATUS :
TEST RESULTS :
E.Time Lo % Shrinkage
[ 12.976 0.00
0.5 12.976 0.00
0.29 12.976 76.90
0.33 12975 76.90
1 12.976 76.90
2 12.976 153.79
3 12.976 153.79
4 12.976 153.79
a 12.976 153.79
] 12.976 23068
7 12.976 230.59
14 12.976 7.3
Note :

Di. KOMSAN MALEESEE
Matenal Consultant

A3 1. LEAIHARIN THARIVDITINUAINANT wic 0.5 (wl/c 0.27) iienaud 1653 DM

HY 31
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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 w/c 0.6 (wl1/c 0.27)

TEST APPARATUS :
TEST RESULTS :
E.Time Lo %Shrinkage
1] 12.976 0.00
0.25 12976 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 12.976 227 .02
14 12.976 378.36
Note ;

Dr.KOMSAN MALEESEE
Matenal Consultant

N | o = A ot
H.9.32. LETAIHAMINTTHAR IUDITLUUANANN w/e 0.6 (wl/e 0.27) 1HoHaLA20IT DM

HY 32
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Note ;

Autogeneous Shrinkage
JIS A 1128
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 SM wic 0.4
TEST APPARATUS :
TEST RESULTS :

E.Time Lo %Shrinkage

0 12.978 0.00

025 12.976 0.00

0.28 12.976 nn

0.33 12.976 7777
1 12.976 77.77
2 12.976 165.54
3 12.976 15554
4 12.976 185.54
5 12.976 155 .64
6 12.976 472.12
7 12.976 472.12
14 12.976 548,76

Dr. KOMSAN MALEESEE
Matenal Consuliant

H.9.33. LTAIHAAINTT HAR VO STIUUAINTYIN wic 0.4 AIORAUAWIT SM

HY 33
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Autogeneous Shrinkage
JIS A 1129

PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST :
TIME :
TEMPERATURE:  22° Ceisius
TESTBY: P.PENGTO, N.CHAIRAT, P.RATTAYOMPOBPINYO

TEST SPECIMEN : Cement paste SMw/ic 0.5

TEST APPARATUS :
TEST RESULTS :
E.Time Lo %Shrinkage
1] 12.976 0.00
0.25 12.976 0.00
0.29 12.976 77.20
033 12.976 77.20
1 12.976 77.20
2 12.976 164.40
3 12.976 164.40
4 12.976 154.40
5 12.976 164.40
B 12.976 23181
7 12.976 23 81
14 12.976 308.81
Note :

Dr. KOMSAN MALEESEE
Material Consultant

L] - d A a3y
H.91.34. LERIHAATINISHAR JVBITIIUAMANA wie 0.5 (IDNAUA WD SM

HY 34
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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 w/c 0.6
TEST APPARATUS :
TEST RESULTS :

Note ;

E.Time Lo %Shrinkage

0 12.976 0.00
0.25 129/6 | 000
0.29 12.976 77.78
0.33 12.976 77.78

1 12.976 77.78

2 12.976 185.71

3 12.976 165.71

4 12.976 165.71

5 12.976 185.71

6 12.976 21357

7 12.976 23357

14 12.976 386.67
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230, 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 PASTE
CLIENT :
DATE OF TEST:  Feb 032006
TIME :
TEMPERATURE : 22 Celsius
TEST BY: P.PENGTO, H.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN :  Concrete SM wic 0.4

TEST APPARATUS :

TESTRESULYTS :  The results of compressive strength of test sample are tabulted belaw.

Speciman Compressive strength of 50-mm.
Ma. mortar cubes at differant ages, (ksc.) Remark
24hr.] Jdays| 7days] 28days
1 118.20) 25485) 420.36} 458.90
2 110.250  245.36! 412607 4680.69
3 130.20f 226565 41556] 465E5
4 12756] Z2E 56 406651 43H565
8 12568 1B8.56] 404 E51 49265
3 10098 23694 41266] 49856
Average 118.98] 23694] 41287 47554

Mots : The ambiert temparature is 22° Caisius and the relative humidity is 45 % RH.
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/%, KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
A | FACULTY OF ENGINEERING

7./ DEPARTMENT OF CIVIL ENGINEERING

COMPRESSIVE STRENGTH OF CONCRETE

ASTM C 109.95
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATEOF TEST:  Feb03.2006
TIME :
TEMPERATURE :  22° Celsius
TESTAY: P.PENGTO, H.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN: Concrete SM wic 0.5

TEST APPARATUS :

TEST RESULTS :  The resuits of comprassive strength of tast sample ars tabulted below,

Spacimen Compressive strength of S0-mm.

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

24hr.| Jdaysi 7 days| 28 days

1 108.90] 207.65| 331.12F 46417

2 11236  200.36| 324.70] 456.00

3 115.65] 21050] 337.48] 42321

4 116.36)  20036| 34217 40240

5 103.65] 21236] 341.78] 44685

B 108.90] 206.36] 343.51| 38867

7 105651 20463] 367.42| 44285

5] 102.36] 21563 347.21] 44412

Averags 108.95] 206.86] 34267 43478

Note : The ambient temperaturs is 22° Celsius and the relative humidity is 45 % RH,
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r{’wg\ KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

N
LR :/i' FACULTY OF ENGINEERING
" DEPARTMENT OF CIVIL ENGINEERING

o

COMPRESSIVE STRENGTH OF CONCRETE

ASTM C 109.95
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST:  Feb 03,2006
TIME :
TEMPERATURE :  22° Celsius
TESTBY : P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEM : Concrete SM wic 0.6

TEST APPARATUS :

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

Specimen Compressive strength of 50-mm.

No. monar cubes st different ages,(ksc.) Remark

24hrl 3 days| 7 days| 20 days

1 78.65] 18565 24007} 327.72

2 98.75] 18085[ 239.75] 32079

3 10565 165.85| 230.70] 326888

4 10265 17065 27201] 28561

5 9954 18056 28158 31048

& 1056.63] 176.36| 27533| 287.05

Average 98.0§ 1700 25657 31002

Mots : Tha ambient temperature is 22° Celsius and the relative humidity is 45 % RH.
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: KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
4 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 (03,2005
TIME :
TEMPERATURE :  22° Celsius
TESTHY: P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN : Concrate DM wic 0.4

TEST APPARATUS ;

TEST RESULTS :  The resuits of compressive strength of test sample are tabutted below.

Specimen Compressive strangth of 50-mm.
No. morar cubes at different ages tksc.) Remark
24hr.| 3 days| 7 days! 28 days
1 150.63] 252098 45063] 48696
2 125.68| 250.46] 50063 49060
3 100.56) 23658 400360 490.35
4 124.685| 26836 44583| 4B6.36
5
B
Avarage 12424 25265] 449.51| 489.43

Note : The ambient temperature is 22° Celsius and the relative humidity is 45 % RH.
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* KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
FACULTY OF ENGINEERING
DEPARYHMENT 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
TESTBY: P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

TEST SPECIMEN : Concrete DM w/c 0.5

TEST APPARATUS :

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

Specimen Compressive strength of 50-mm.

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

24he! 3 days| 7 daysl 28 daye

1 100.32) 230.26] 33485) 431.36

2 120.36] 250.36) 358.85] 462.25

3 12036 18068} 344.93| 44693

4 126.36] 190.26; 33898| 487.25

5 10036 240.32] 336.15! 410.92

6 9036] 200331 350.21] 398.14

7 100.36] 205.36] 356.15] 417.20

8 120.36] 180.23| 34967 463.20

Average 109.62] 208B86] 34735 46

Mote : The ambiert temperatura is 2Z2° Ceisius and the ralative humidity is 45 % RH.
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..1\ KING MONGKUT INSTITUTE OF TECHNOLOGY LADXRABANG

i =35 . FACULTY OF ENGINEERING

A

.2 DEPARTMENT OF CIVIL ENGINEERING

COMPRESSIVE STRENGTH OF CONCRETE
ASTM C 109.85

PROJECT :

CLIENT :

DOUBLE MIXING EFFECT OF FRESH PASTE

DATE OF TEST:  Feb 03,2006

TIME :

TEMPERATURE : 22 Calsius

TESTHBY:

P.PENGTO, N.CHAIRAT, P.MATTAYOMPOBPINYO

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. mortar cubes at different ages,(ksc.) Remark

24hr.] 3days| 7 days| 28 days

1 116.25{ 17555] 306.60] 35150

2 80.59] 1B0.25] 299.07) 366.9

3 9025 16025 303.40] 35162

4 100.25] 180.25] 25381) 3053

5 130571 190.25] 25559¢ 328.31

3 75.251 150.25 299.20

Averaga 9761} 17253] 26256 33370

Mota ; The ambient temperature is 22° Caisius and the ralative humidity is 45 % RH.
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3.2, A1TNRAAINITHAAIVOINOUNSTA

H“\ w5, KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
) *‘ ' FACULTY OF ENGINEERING
: :', ¢/ DEPARTMENT OF CIVIL ENGINEERING

Autogeneous Shrinkage
JISA1129
PROJECT : DOUBLE MIXING EFFECT OF FRESH PASTE
CLIENT :
DATE OF TEST:
TIME :

TEMPERATURE :  22° Celsius

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

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

TEST APPARATUS :
TEST RESULTS :
E.Time Lp  |%Shrinkags
0 39.000 0.0000
1 39.000 0.0000
2 39.000 | 50.8906
3 39.000 | 50.89086
B 39.000 | 76.3359
7 39.000 | 76.3958
g 39.000 | 76.3359
11 39.000 | 127.2%5
12 39.000 | 127.2265
14 39.000 | A13.5623
Note :
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7 > KING MOMGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
{3754 * 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  |%Shrinkage;
0 39.000 0.0000
1 39.000 0.0000
2 39.000 | 50.8906
3 39.000 | 50.8906
B 39.000 | 75.3359
7 39000 | 76.3359
9 3000 | 76,3359
1 39.000 | 101.7812
12 39.000 | 101.7812
14 35.000 | 115.3500
Note :
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\\‘-‘- # DEPARTMENT OF CIVIL ENGINEERING

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.MATTAYOMPODPINYO

TEST SPECIMEN :  Concreie DM wic 0.6 (wl/c 0.27)

TEST APPARATUS :
TEST RESULTS :
E.Tima Lo %Shrinkage
0 39.000 0.0000
1 39.000 0.0000
2 39.000 | 51.5467
3 39.000 | 51.5467
6 395000 | 74.6269
7 9000 | 746269
9 3B.000 | 74.6269
11 39.000 | 118.9875
12 39.000 | 11886875
14 39.000 | 1492537
MNote :
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., KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
; FACULTY OF ENGINEERING
- E ) DEPARTMENT OF CIVIL ENGIREERING

Autogeneous Shrinkage
JIS A 1129

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

TEST SPECIMEN : Concrele SM wic 0.4

TEST APPARATUS :
TEST RESULTS :
E.Time lp  [%5Shrnkage
[Y) 39.000 0.0000
1 39.000 | 5.0000
2 39000 | A0.8906
3 1000 | 508906
4 39.000 | 75,3359
7 39.000 | 76339
) 39.000 | 76.3359
11 39.000 | 1326718
12 39.000 | 1326718
14 39.000 | 2155639
Note :
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. . HING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
‘1‘ " 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 SM w/c 0.5

TEST APPARATUS :
ITEST RESULTS :
E.Time io %Shrinkage
1] 39.000 0.0000
1 39.000 0.0000
2 39.000 | 50.8906
3 39.000 | 50.8906
B 39.000 | 76.3359
7 39.000 | 76.3359
9 39.000 | 76.3359
1" 39.000 | 104.8520
12 39.000 | 104.68520
14 39.000 | 117.2265
Notse :
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/""""";'\;; KING MONGKUT INSTTTUTE OF TECHNOLOGY L ADKRABANG

{ 374 | 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 :  Z2° Celsius

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

TEST SPECIMEN : Concrete SM wic 0.6

TEST APPARATUS :
TEST RESULTS :
E.Tims lp %Shrinkage
0 39.000 0.0000
1 39.000 0.0000
2 38000 | 51.5467
3 39.000 | 515467
<] 39.000 | 77.3994
7 30000 | 77.3994
9 39.000 | 77.3994
11 35.000 | 1205674
12 32.000 | 120.5674
14 35.000 [ 154.7%88
Note :
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T
"a;‘ KING MONGKUT IXNSTITUTE OF TECHNOLOGY LADKRABANG
FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

SLUM CONCRETE
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 :  Concrete w/e 0.4 0.5 0.6 (SM)

TEST APPARATUS :
TEST RESULTS :
wic Ratio Slum {em.)
0.4 10
05 10
06 10
Note :
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=" 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.MATTAYOMPOBPINYO

TEST SPECIMEN : Concrete wic 0.4,0.50.6 [OM)

TEST APPARATUS :
TEST RESULTS :
wit Ratio Slum (em.)
04 105
05 1
06 125
Note :
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