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VARAGORN MUNSRAKEST :STRENGTH DEVELOPMENT IN
CONCRETE BLOCK MANUFACTURED FROM CALCIUM CARBIDE
RESIDUE AND FLY ASH. ADVISOR : PROF. SUKSUN HORPIBULSUK,
Ph.D., P.E.

This research aims to study the possibility of using calcium carbide residue,
CCR and fly ash (FA) to manufacture concrete blocks instead of using Portland
cement and to suggest the optimal mix proportion. Calcium carbide residue (CCR)
and fly ash (FA) are both waste materials from acetylene gas factories and power
plants, respectively. The concrete block were made up at the binder to stone dust ratio
of 1:8 by weight, which is commonly used for Portland cement. The water to binder,
W/B ratio of 0.75 provides the highest unit weight of the concrete block. This
optimum water content lubricates the stone dust, CCR and FA particles to slip over
each other and move into a densely packed state. The greater water makes the mixture
bleeding and cannot be compacted effectively. Besides, this ratio provides the highest
strength. It is thus implied that this ratio yields the complete pozzolanic reaction
between CCR and FA. The CCR to FA ratio of 40:60 provides the highest both unit
weight and strength. The higher ratio provides lower values because the silica and
alumina in the FA is.not sufficient to react with. Ca(OH), in the CCR for the
pozzolanic reaction. To conclude, the optimal mix proportion is the W/B of 0.75 and
CCR:FA of 40:60. The cost analysis showed that the cost of concrete block

manufactured from CCR and FA was 40% lower than that from Portland cement.
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2 15 15 | 15.1 225.00 1,630.99 7.25
3 15 15 | 15.1 225.00 1,427.12 6.34
4 15 15 | 15.1 225.00 1,529.05 6.80
5 15 15 | 15.1 225.00 1,630.99 7.25
Inde 6.89
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M | 1 | e (A7.93.) (7N.) (NN./AT.5.)
1 15 15 | 15.1 225.00 1,630.99 7.25
2 15 15 | 15.1 225.00 1,529.05 6.80
3 15 15 | 152 225.00 1,732.93 7.70
4 15 15 | 15.1 225.00 1,732.93 7.70
5 15 15 | 152 225.00 1,630.99 7.25
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AN | e e (7.9, (M.) (NN./AT.H.)
1 15 15 | 15.1 225.00 3,058.10 13.59
2 15 15 | 152 225.00 2,956.17 13.14
3 15 15 | 15.1 225.00 2,752.29 12.23
4 15 15 | 152 225.00 3,058.10 13.59
5 15 15 | 152 225.00 3,261.98 14.50
Inde 13.41
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M | 1 | e (A7.93.) (7N.) (NN./AT.5.)
1 15 15 | 15.1 225.00 2,548.42 11.33
2 15 15 | 152 225.00 2,242.61 9.97
3 15 15 | 152 225.00 2,344.55 10.42
4 15 15 | 15.1 225.00 2,242.61 9.97
5 15 15 | 152 225.00 2,344.55 10.42
nae 10.42
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AN | e e (7.9, (M.) (NN./AT.H.)
1 15 15 | 15.1 225.00 5,402.65 24.01
2 15 15 | 152 225.00 5,810.40 25.82
3 15 15 | 15.1 225.00 5,504.59 24.46
4 15 15 | 152 225.00 5,912.33 26.28
5 15 15 | 15.1 225.00 5,606.52 24.92
Inde 25.10




45

{ o v w @ <] @ 1 ' o
A1519% n.13 fnﬁ\ﬁUl!ﬁ\iﬂﬂﬂl@\iﬂE)Uﬂgﬂ‘ﬂaﬂﬂ@ﬂﬁ'lﬁ’lumﬁiﬁ%ﬁ'JNﬂWﬂLLﬂaL“Tf‘EJiJﬂWgul‘Uﬂ!Lag

9 ]
1Bane 80:20 das1dIuTIAeIagsyaIu 1.00 ey 7 Tu

L. YUIA(E.N.) fuiivihda UIIBATIFA | MAITUHIIDATIGA
A798190 .
M | 1 | e (A7.93.) (7N.) (NN./AT.5.)
1 15 15 | 15.1 225.00 509.68 2.27
2 15 15 | 152 225.00 407.75 1.81
3 15 15 | 15.1 225.00 509.68 2.27
4 15 15 | 152 225.00 305.81 1.36
5 15 15 | 15.1 225.00 407.75 1.81
nae 1.90
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1 15 15 | 152 225.00 815.49 3.62
2 15 15 | 15.1 225.00 917.43 4.08
3 15 15 | 152 225.00 815.49 3.62
4 15 15 | 15.1 225.00 815.49 3.62
5 15 15 | 152 225.00 713.56 3.17
Inde 3.62
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1 15 15 | 15.1 225.00 815.49 3.62
2 15 15 | 152 225.00 713.56 3.17
3 15 15 | 152 225.00 815.49 3.62
4 15 15 | 152 225.00 815.49 3.62
5 15 15 | 15.1 225.00 713.56 3.17
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1 15 15 | 15.1 225.00 1,325.18 5.89
2 15 15 | 152 225.00 1,529.05 6.80
3 15 15 | 15.1 225.00 1,427.12 6.34
4 15 15 | 152 225.00 1,427.12 6.34
5 15 15 | 15.1 225.00 1,325.18 5.89
Inde 6.25
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1 15 15 | 152 225.00 1,019.37 4.53
2 15 15 | 152 225.00 1,121.30 4.98
3 15 15 | 152 225.00 1,019.37 4.53
4 15 15 | 15.1 225.00 917.43 4.08
5 15 15 | 152 225.00 1,019.37 4.53
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2 15 15 | 15.1 225.00 1,936.80 8.61
3 15 15 | 152 225.00 1,834.86 8.15
4 15 15 | 152 225.00 1,936.80 8.61
5 15 15 | 152 225.00 1,732.93 7.70
Inde 8.25
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RLIANT .

A 917 9 (@u.u.) (nn.) (NA./aV.L.)

1 15 15 152 | 0.003420 | 6.195 1,811.40

2 15 15 15.1 0.003398 | 6.123 1,802.21

3 15 15 15.1 0.003398 | 6216 1,829.58

4 15 15 152 | 0003420 | 6262 1,831.58

5 15 15 15.1 0.003398 | 6.206 1,826.05
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1 15 15 15.1 0.003398 | 6.261 1,842.83

2 15 15 152 | 0003420 | 6.294 1,840.35

3 15 15 15.1 0.003398 | 6.176 1,817.81

4 15 15 152 | 0.003420 | 6.213 1,816.67

5 15 15 152 | 0.003420 | 6.189 1,809.65

Inde 1825.46
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o YUIA(Y.H.) Unas | st | widamimin
RLIANT .

NI o7 9 (@u.u) (nn.) (NA./AV.N.)

1 15 15 151 | 0.003398 | 6.381 1,878.15

2 15 15 15.1 | 0.003398 | 6.509 1,885.21

3 15 15 152 | 0.003420 | 6.345 1,855.26

4 15 15 152 | 0.003420 | 6.379 1,870.18

5 15 15 15.1 | 0.003398 | 6.325 1,887.27
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A o1 9 GHED (nn.) (GUNGITRTS!

1 15 15 15.1 0.003398 |  6.405 1,885.21

2 15 15 15.1 0.003398 | 6.386 1,879.62

3 15 15 152 | 0.003420 | 6.453 1,886.84

4 15 15 15.1 0.003398 | 6.389 1,880.50

5 15 15 15.1 0.003398 |  6.395 1,882.27

nd 1882.89
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NI o7 9 (@u.u) (nn.) (NA./AV.N.)

1 15 15 152 | 0.003420 | 6.434 1,881.29

2 15 15 151 | 0.003398 | 6.397 1,882.86

3 15 15 152 | 0.003420 | 6.425 1,878.65

4 15 15 15.1 | 0.003398 | 6.401 1,884.03

5 15 15 152 | 0.003420 | 6.432 1,880.70

ind 1881.51
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1 15 15 15.1 0.003398 |  6.405 1,885.21

2 15 15 152 | 0.003420 | 6.436 1,881.87

3 15 15 15.1 0.003398 | 6.472 1,904.93

4 15 15 152 | 0.003420 | 6.423 1,878.07

5 15 15 15.1 0.003398 | 6.411 1,886.98

nd 1887.41
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RLIANT .

NI 17 9 GIE (nn.) (NA./aL.4.)

1 15 15 15.1 | 0.003398 | 6.783 1,996.47

2 15 15 152 | 0003420 | 6.816 1,992.98

3 15 15 15.1 | 0.003398 | 6.745 1,985.28

4 15 15 15.1 | 0.003398 | 6.769 1,992.35

5 15 15 151 | 0.003398 | 6.755 1,988.23

Infig 1991.06
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CRLIANT -
NI Uae) a9 GHED (nn.) (GUNGITRTS!
1 15 15 15.1 | 0.003398 | 6.851 2,016.48
2 15 15 15.1 | 0.003398 | 6.862 2,019.72
3 15 15 15.1 | 0.003398 | 6.796 2,000.29
4 15 15 15.1 | 0.003398 | 6.802 2,002.06
5 15 15 151 | 0.003398 | 6.845 2,014.72
nd 2010.65
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AN o7 9 (@u.u) (nn.) (NA./AV.N.)
1 15 15 15.1 | 0.003398 | 6.892 2,028.55
2 15 15 151 | 0.003398 | 6.874 2,023.25
3 15 15 152 | 0.003420 | 6.895 2,016.08
4 15 15 15.1 | 0.003398 | 6.905 2,032.38
5 15 15 152 | 0.003420 | 6.893 2,015.50
ind 2023.15
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L YLUIA(F.2.) USifis | dhmin | et
CRREANT -
A 417 a9 GHED (nn.) (GUNGITRTS!
1 15 15 15.1 | 0.003398 | 6.878 2,024.43
2 15 15 152 | 0.003420 | 6.872 2,009.36
3 15 15 15.1 | 0.003398 | 6.865 2,020.60
4 15 15 152 | 0.003420 | 6.915 2,021.93
5 15 15 152 | 0.003420 | 6932 2,026.90
nd 2020.64
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L VUIA(Y.H.) Unas | st | widamimin
PRI .

AN o7 9 (@u.u) (nn.) (NA./AV.N.)

1 15 15 15.1 | 0.003398 | 7.196 2,118.03

2 15 15 152 | 0.003420 | 7.023 2,053.51

3 15 15 152 | 0.003420 | 7.122 2,082.46

4 15 15 15.1 | 0.003398 | 7.109 2,092.42

5 15 15 152 | 0.003420 | 7.110 2,078.95

ind 2085.07
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A 417 a9 GHED (nn.) (GUNGITRTS!
1 15 15 15.1 | 0.003398 | 7.260 2,136.87
2 15 15 152 | 0.003420 | 7.285 2,130.12
3 15 15 15.1 | 0.003398 | 7.273 2,140.69
4 15 15 152 | 0.003420 | 7.296 2,133.33
5 15 15 151 | 0.003398 | 7.283 2,143.64
nd 2136.93
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L VUIA(H.L.) Yswas | dmdn | e
RLIANT .

A 417 9 GIE (nn.) (NA./aL.4.)

1 15 15 15.1 | 0.003398 | 6.598 1,942.02

2 15 15 152 | 0.003420 | 6.546 1,914.04

3 15 15 15.1 | 0.003398 | 6.589 1,939.37

4 15 15 152 | 0.003420 | 6.512 1,904.09

5 15 15 151 | 0.003398 | 6.532 1,922.59

Infig 1924.42
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1 15 15 152 | 0.003420 | 6.539 1,911.99

2 15 15 15.1 | 0.003398 | 6.621 1,948.79

3 15 15 152 | 0.003420 | 6.576 1,922.81

4 15 15 15.1 | 0.003398 | 6.562 1,931.42

5 15 15 152 | 0.003420 | 6.523 1,907.31

nd 1924.46
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1 15 15 15.1 | 0.003398 | 6.779 1,995.29

2 15 15 152 | 0.003420 | 6.732 1,968.42

3 15 15 152 | 0.003420 | 6.786 1,984.21

4 15 15 152 | 0.003420 | 6.782 1,983.04

5 15 15 151 | 0.003398 | 6.745 1,985.28

Infig 1983.25
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1 15 15 15.1 | 0.003398 | 6.871 2,022.37
2 15 15 152 | 0.003420 | 6.876 2,010.53
3 15 15 15.1 | 0.003398 | 6.743 1,984.69
4 15 15 152 | 0.003420 | 6.749 1,973.39
5 15 15 151 | 0.003398 | 6.716 1,976.75
nd 1993.55
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1 15 15 152 | 0.003420 | 6.926 2,024.85
2 15 15 152 | 0.003420 | 6.947 2,031.58
3 15 15 152 | 0.003420 | 6.912 2,021.05
4 15 15 15.1 | 0.003398 | 6.893 2,028.84
5 15 15 152 | 0.003420 | 6.908 2,019.88
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1 15 15 15.1 | 0.003398 | 6912 2,034.44
2 15 15 15.1 | 0.003398 | 6.946 2,044.44
3 15 15 152 | 0.003420 | 6910 2,020.47
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