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Experimental Studies on the Characteristics of Foaming Mortar(])

— Part 1 characteristics of bulk density and absorption rate —
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Sung; Chan Yong

Summary

This study was performed to obtain the basic data which can be applied to use of foaming
mortars,

The results obtained were Summarized as follows

1. At the mixing ratio of 1 : 1, the highest bulk densities were showed by foaming mortars,
respectively,

But, it gradually was decreased in poorer mixing ratio and more addition of foaming agent,
The decreasing rates of bulk densities were increased in richer mixing ratio and more ad-
dition of foaming agent,

2. The bulk densities were decreased up to 38.8—55.9% by mix-foaming type and 9.7-23.6%
by pre—foamed type than cement mortar,

3. At the mixing ratio of 1 : 1, the lowest absorption rates were showed by foaming mortars,
respectively, But, it gradually was increased in poorer mixing ratio and more addition of
foaming agent.

The increasing rates of absorption rates were increased in richer mixing ratio and more
addition of foaming agent, :

4. Absorption rates when immersed in 72hours were showed up tp 3.41—5.85 times by mix
—foaming type and 1.05—1.55times by pre—foamed type than cement mortar, it was sig-
nificantly higher at the early stage of immersed time than cement mortar,

5. The correlations between bulk density and absorption rate were highly singnificant, res-
pectively. The multiple regression equations of bulk density and absorption rate were
computed depending on a fuction of mixing ratio and addition of foaming agent. it was
highly significant, respectively.
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Table —1, Chemical composition of cement used (%).

lg +loss Sio, Al,o,

Fe,0, CaO MgO SO, C.A

0, 8 21,0 5 7

62, 2 27 2,2 0, 09

‘Table— 2, Physical properties of cement used.

S.G Fineness Setting time Compressive Tensile
Blaine (min) strength (kg/em?) strength (kg/em?)
(em®/g) initial final 7days 28days 7days 28days
3. 14 ~3, 170 320 450 238 34) 27,0 331
Table — 3. Physical properties of fine aggregate used.
Sample Specific Absorption Percentage finer Organic
gravity rate (%) than No . 200 sieve content
Jumunjin sand T 263 0, 07 0,01 % Nil
Table - 4, Gradation of fine aggregate used.
Gradation ( residue %) Peat © Unit weight
No, 20 No: 30 No. 50 (ton/m')
- <10 95, 0< <0, 4 1. 53—1, 60
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Table — 5., Character of foaming agents,

" ltem © Type k Specific PH- Form of Principal
‘ gravity material ingredient
M Mix-foaming | 04 10, 72 light brown Special z?nion surface
type . liquid I active agent
P Pre-foamed 15 6 43 dark brown hydrolytic ’
type ’ ’ liguid protein
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Table — 6. Comparison of bulk density between cement mortar and foaming mortars,

L Foaming agent M P

Mixing Adding Bulk density Ratio Bulk density . Ratio

ratio (%) (g/cm?) (g/em?)
0.0 2, 048 1. 000 2,048 1,000
1.1 1.0 1,124 0, 548 1, 685 0.823
20 1. 048 0 511 1. 610 0, 786
3.0 0, 905 0, 441 1. 565 0. 764
00 1, 957 1, 000 1. 957 1. 000
112 1.0 1. 100 0, 562 1. 663 0, 849"
20 1. 039 0, 531 1. 597 0. 816
3.0 0. 875 0, 447 1. 832 0. 783
00 1. 814 1. 000 1, 814 1, 000
1.3 1.0 1. 067 0, 588 1. 595 0, 879
20 0. 998 0. 550 1, 530 0, 843
3.0 0, 823 0, 453 1. 485 0 818
1.4 00 1.714 1, 000 1,714 1, 000
1.0 1, 049 0,612 1,.549 0, 903
20 0, 990 0. 577 1. 515 0, 883
30 0, 801 0, 467 1. 477 0, 861

- 76 —



FEZEHS EEtEd A3 BRI HR (1)

Table — 7. Multiple regression equations of bulk density as a function of mixing ratio and adding

Item Equation R?
M r=2 1729—0, 1172M+0, 000IM*— 1, 8237A 0, 99g**
+0. 9697A* —0, 1661A*+ 0, 1526MA— 0, 0748MA*
40, 01 0SMA?
P r=2 1701—0, 1150M— 0, 6971A+ 0, 3230A* 0, 995%*
—0, 0507A°+ 0, 1096MA— 0, 0504MA*+ 0, 0077MA®
Notes : M-Mixing ratio (Wt,) 1=SM£4
A- Adding (%) 0SA=30
r-Bulk density (g/em?)
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rig. 3. Relation ship among the bulk density,
mixing ratio and adding on mix-foam-
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Fig. 4. Relationship among the bulk density,
mixing ratio and adding on pre-foam-

ed type.
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Table— 8, Comparison of absorption rate between cement mortar and fdaﬁ\ing mortars,

Mixing Adding Immersed time (M)

Immersed time (P)

ratio (%) thr Shrs 24hrs 72hrs ratio * Shrs 24hrs 72hrs  ratio
00 8 4 9.3 9 4 9 6 1,00 ) 8 4 9.3 9 4 9.6 1. 00
121 1.0 23, 6 24, 3 24, 5 38, 6 ‘4,02 10, 1 10, 8 10, ¢ 11,4 1.19
20 46, 4 47,1 47, 2 47, 2 4, 91 12, 3 12, 9 13,0 13,1 1. 36
3.0 55, 6 56, 2 56, 2 56, 2 5. 85 14, 3 14, 8 14,9 14, 9 1. 55
00 85 9 4 9.5 10, 4 1, 00 8 5 9 4 95 10. 4 1. 00
1.2 1.0 25 6 26, 3 26, 5 39.5 3, 80 10, 4 11,1 11, 2 1.8 1,13
2,0 47, 0 47. 6 47, 7 47. 8 4, 60 12, 6 13,1 13, 2 13. 4 1. 29
3.0 56, 8 57. 4 57. 4 57. 4 5 52 14, 8 15 2 15 4 15. 4 1. 48
00 .10, 5 10, 8 11,1 11, 6 1. 00 10, § 10, 8 11,1 11.6 1. 00

1.3 1,0 42, 7 43, 0 43, 3 42, 2 3. 64 12, 0 12, 3 12, 6 12,7 1, 094‘
2.0 . 481 48, 4 48, 5 48 6 4,19 13, 4 13,7 13. 8 13,9 1. 20
3,0 .57. 9 58, 2 58, 2 58, 2 5 02 15, 2 15,7 15 7 15,7 1. 35
0,0‘ 13,0 13,2 13, 4 13,8 1. 00 13, 0 13, 2 13, 4 13.8 1. 00
1.4 1.0 46, 6 46, 8 46, 9 47. 0 3. 41 14, 1 14, 3 14, 4 14,5 1. 05
2,0 52, 2 52. 3 52 4 52 4 3, »80 14, 8 150 151 151 1. 09
3.0 59 6 59, 8 59. 8 59,8 4 33 15, 8 16, 0 16, 0 16, 0 .16

Table—9, Mult‘iple regression equations ‘of absorption

rate as a function of mixing ratio and adding,

Item Equation R?
M ~a=10, 4773— 1, 9009M~+ 0, 7500M* 4 50, 4667A 0, 998%*
— 25 1971A%+ 4 4951A%4-0. 5799MA? —0, 1297MA® :
—~0, 0554M*A?
P a=9, 9915—0, 6868M—+ 0. 4122M*+ 1, 6490A 0. 994**
—0, 0489A%+ 0, 1273MA*— 0, 0744M*A o
—0, 0234M%A*
Notes : M—Mixing ratio (wt.) 1SM=4
A—Adding (%) 0SA=3 0
a=Absorption rate (%)
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