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ABSTRACT

This Project is study the Influence of foaming agent on Properties of Lightweight
Concrete , by foaming agent made many bubble of air from foam generator , so the density of concrete
was reduce. The object of this project is developed for Structural Lightweight Concrete that has
density 1,400 to 1,800 kg,/m3 and compressive strength at age 28 days more than 180 ksc , test by used
w/c ratio at 0.3 , 0.4 of cement paste and mortar used sand/cement ratio 1:1 and used to prepare a
questionnaire of quantities of air bubble to mix into concrete for reduce unit weight of concrete in to
the range of density at 1400 kg/m3 - 1800 lcg/‘m3 for test the properties of concrete. By testing the

Compressive strength , absorption , autogeneous shrinkage and study impact of curing by water.
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Size of Sample
wic Sand/Cement Foam Agent
sample 3Day | 7Day 28 Day
5%5x5 12 12 24
GRACE AE4
10x10x10 0 0 12
5x5x%5 12 12 24
NEO-POR
10%10%10 0 0 12
0.3 1
LCM-SYNTHETIC 5%5x%5 12 12 24
BASE 10x10x10 0 0 12
LCM-PROTEIIN 5x5%5 12 12 24
BASE 10x10x10 0 0 12
5%5%5 12 12 24
GRACE AF4
10%10%10 0 0 12
5%5x5 12 12 24
NEG-POR
10x10x10 0 0 12
0.4 1
LCM-SYNTHETIC 5%x5%5 12 12 24
BASE 10x10x10 0 0 12
LCM-PROTEIIN 5%5x5 12 12 24
BASE 10%10x10 0 0 12
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A1997 3.4, uEassuusuunldnaaaunstanaa)

Number of
wic Sand/Cement Foam Agent Curing Type
sample
GRACE AE4 12
NEO-POR 12
04 1 water

LCM-SYNTHETIC BASE 12
LCM-PROTEIN BASE 12
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0.5 46.75 1758.85 37473 45272 439,60

1 79.58 1657.06 299.90 335.91 482.23

Grace

2 54.09 1441.97 151.12 237.70 290.72

3 48.5 1297.30 123.54 151.47 210.58

0.5 83.46 1868.88 436.97 498.31 583.94

1 87.11 1642.85 283.13 326.20 374.29

Neo-por

1.5 129.8 1402.30 233.73 23498 264.78

2 82.33 1255.01 165.45 152.85 173.53

2 35.15 1744.38 395.41 477.27 526.34

1 55,22 1703.95 372.61 394.33 469.97

LCM-Protein

4 29.11 1078.89 75.74 79.25 112.36

3 51.11 1021.46 70.38 61.88 100.57

0.5 49,83 1828.64 468.92 518.74 655.20

1 57.86 1615.51 311.94 339.48 399.15

L.CM-Synthetic

2 40,66 13998.91 162.63 209.97 281.64

3 49.95 1158.11 23.07 78.39 114.08




2. managovrwledidudnmslna

- dd o ) o o o
AT NN KH.2. ulﬂ5lmmm:i"lwaLmzmnmmuuuuawwuwmfm

Weight Density
W/C Type Foam (L) % Flow
Foam (g) (kg/m3)
7 51.35 1749.60 76.52
4.5 40 1602.56 94.05
Grace

4 48.84 1518.05 92.74

5 68.31 1204.10 81.90

1 51.71 1975.71 110.15

2 61.58 1700.53 116.47

Neo-por

2.5 76 1570.74 128.73

4 56.75 1289.34 104.96

03
0.5 51.93 1888.80 85.68
i 70.27 1595.61 122.12
LCM-Protein

2 37.2 1457.72 120.89

3 92.81 1354.39 87.77

0.5 33.97 1874.53 96.12

1 37.41 1699.19 107.63

LCM-Synthetic
1.5 43.29 1386.82 96.43
2 47.84 1266.74 88.70

W




3. MINATOUMANUHUIMUUNAZMAITUITIBAVEINBTM

A15190 W3, AU WIMUm Asazih

o a

o & e o o
AT UUTIDALR ALV DIBIUUALN AN

Weight . Strength (ksc) at
wW/IC Type F?f)m Foam ﬁg}ﬁ:@)’

(9) 3 day 7day | 28day
3 61.51 1893.45 332.27 | 365.16 | 390.78
6 75.41 1500.54 100.30 110.25 153.29

Grace
5 5415 1385.30 38.80 61.49 65.07
8 52.17 1141.97 15.42 18.46 23.87
5 86.22 1862.76 257.43 | 279.39 | 35522
6 107.33 1731.29 20525 | 232.04 | 322.70
Neo-por
7 98.92 1638.18 151.38 | 177.04 | 226.81
9 120.3 1371.29 51.01 68.58 117.98
0.4
2 82.75 1874.03 235.31 277.66 341.83
4 74.2 1626.41 133.50 140.89 160.64
LCM-Protein
6 74.94 1370.80 51.22 56.68 71.54
8 67.17 1218.52 20.50 29.91 32.36
3 38.02 1801.45 271.85 | 284.06 | 560.16
4 40.57 1531.79 114.85 | 126.08 | 148.49
LCM-Synthetic

5 56.21 1445.64 83.87 103.14 | 120.21
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4. mIMATeUMIBNNIMIgAFInhiuasdANe I

AT .4, SRS NIRRT

wiC Type Density (kg/m®) Precent Absorbtion
1893.45 9.30
1500.54 14.31
Grace
1385.30 17.87
1141.97 18.30
1862.76 8.62
1731.29 13.96
Neo-por
1638.18 12.76
1371.29 16.03
0.4
1874.03 12.52
1626.41 14.94
LCM-Protein
1370.80 17.36
1218.52 21.10
1801.45 9.28
1531.79 12.87
LCM-Synthetic
1445.64 13.04
1382.86 14.44

H6
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3. MINATOUHINIIHANAR (Autogeneous shrinkage)

A159% W.5. MISTANAR

Density Autogeneous shrinkage (10°)
Foam Agent s
(Kg/m’)
1 days 7 days 14 days 28 days
1801.95 -48,12 -24.20 -56.41 63.16
LCM - 1531.79 -24.26 0.00 -8.05 40.45
Svyathetic 1445.64 -24.60 0.36 -24.24 -85.30
1382.88 -97 87 -96.42 -96.06 -112.61
1862.76 -73.8389 -24.8108 -73.6779 57.76292
1731.29 -49.1461 24.61296 16.42196 12.31647
LCM-Protein
1638.18 -61.3828 -85.9758 -08.2922 -12.2766
1371.51 -24.5174 -24.343 0.52299 -7.38835
6. MINATBURINIHAHAR INNITUNAIINU (Autogeneous shrinkage)
A1919% H.6. MstanasIfnaITLuAIY
. -6
Foam Density type of Autogeneous shrinkage (10°)
3 .
Agent (kg/m’) curing 1 days 7 days 14 days 28 days
Water -61.3828 -85.9758 -08.2922 -12.2766
Neo-por 1638.18
Air 197.8176 741.0208 947.425 1392.037
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7. MInATaUHINsamIeRveaiesome
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A17999 W.7.1. MseraiedlveaweoInied 149 1n1i1e1 LCM - Synthetic

Foam Agent : LCM - Synthetic
Foam Agent/Water 1:50
Weight of Foam weight
Time (sec.) Average %
1 2 3 Decrease
0 47.67 44.65 40.97 44.43 0 0.00
60 36.74 35.86 37.40 36.67 7.6 17.47
120 29.90 25.94 27.56 27.80 16.63 37.43
180 2473 27.10 18.75 23.53 20.90 47.05
240 17.04 14.96 17.87 16.62 27.81 62.59
300 14.66 14.54 17.60 15.60 28.83 64.89
ﬁl']ﬁ'N‘?i H.7.2. ﬂ']iﬂﬁ'lﬂﬁ']‘llﬂ\‘lﬂﬂ@91ﬂ']ﬁ7q‘l‘l¢’l.ﬂ'lﬂli"ltl'l Grace
Foam Agent : Grace
Foam Agent/Water 1:40
Weight of Foam weight
Time (sec.) Average %
1 2 3 Decrease

0 52.93 45.15 45.55 47.88 0 0.00

60 38.72 3577 284 34.30 13.58 28.36

120 29.77 29.3 20.63 26.57 21.31 44.51

180 25.76 29.16 18.21 2438 23.50 49.08

240 23.45 23.45 16.7 21.20 26.68 55.72

300 21.07 20.46 13.29 18.27 29.60 61.83

ME
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A15 19 1.7.3. MsaauAIvsINDInINAR 130Mi1e1 LCM - Protein

Foam Agent : LCM - Protein

Foam Agent/Water 1:30

Weight of Foam weight
Time (sec.) Average %
1 2 3 Decrease
0 53.16 34.82 46.61 44.86 0 0.00
60 41.54 24.21 26.68 30.81 14.05 31.32
120 31.21 21.66 22.12 25.00 19.87 44.28
180 25.15 15.52 18.11 19.59 25.27 56.33
240 17.89 11.36 14.74 14.66 30.20 67.32
300 13.71 7.86 9.41 10.33 34.54 76.98
pa1e 17 4. mygmeiaveswasainied 14anin Neo - Por
Foam Agent : Neo-Por
Foam Agent/Water 1:100
Weight of Foam
Time (sec.) Average weight Decrease %
1 2 3

0 93.02 - 2 93.02 0 0.00
60 92.94 - - 92.94 0.08 0.09
120 85.42 - - 85.42 7.60 8.17
180 85.03 - - 85.03 7.99 8.59
240 82.45 - - 82.45 10.57 11.36
300 79.33 - - 79.33 13.69 14.72
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1 »
A13197 H.8.1. LTIRINIVDIIET Grace

Foam Agent : Grace
Foam Agent/Water
Foam Agent/Water
sample

0% 2.50%
1 38.00 37.50
2 38.00 38.60
3 37.60 38.60
Average 37.87 38.23

) »
A13199 H.8.2. L159AYAIVDI1I 10T LCM - Synthetic

Foam Agent : LCM - Synthetic
Foam Agent/Water
Foam Agent/Water
sample
0% 1.00% 2.0% 3.33%

1 37.50 42.50 41.50 41.6

2 37.20 40.50 42.00 41

3 38.20 40.80 42.10 41.20
Average 37.63 41.27 41.87 41.27

W10
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119N H.8.3. LL?Qﬁx‘lN'J'UBQﬁ'IU'I LCM - Protein

Foam Agent : LCM - Protein

Foam Agent/Water
sample
0% 1.00% 2% 3.33%
1 37.00 37.50 37.50 39.00
2 37.20 37.50 37.50 38.00
3 37.20 37.60 38.00 38.50
Average 37.13 37.53 37.67 38.50
P Q a &
ATTTN N.8.4. LFIRIHIVDIUIYT Neo - Por
Foam Agent : Neo-Por
Foam Agent/Water
Foam Agent/Water
sample
0% 1.00% 2% 4.00%
1 38.10 61.80 61.20 58.00
2 38.10 63.00 60.50 58.00
3 38.00 62.30 60.00 58.00
Average 38.07 62.37 60.57 58.00

M1l
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