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Properties and Environmental Effects Estimation of Grout Using Set Accelerating Agent
Made From Calcium Aluminate and Viscosity Agent
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Abstract

In this study, environmental problems(.e., pH elevation and Cr®" detection) occurred by using the cement grout made
from CA(calcium aluminate) were evaluated using viscosity agents(MC, chelate polymer). Ordinary portland cement and
blaste—furnace slag cement were used by main materials and ACC(blended mixture of calcium aluminate) were used by
accelerator for hardening of grout. In addition, viscosity agents were used for preventing pH elevation and heavy metal
detection from grouting materials. From the results, it was noted that when chelate polymer was used, pH elevation and
Cr®" detection were minimized. However, other cases showed higher pH elevation and Cr® detection. At test 1 day, Cr®t
detection with age presented over 97% of total value and, after that, additional increase was not distinct. As a result of
this study, it was acknowledged that, to control pH elevation and heavy—metal (like Cr®) detection, the usage of BSC

and chelate polymer is a very useful fact.
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Fig. 1 A hydration of Calcium aluminate
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Table 1 Test variables for environmental effect evaluation

test variables contents remarks
coment OPC(ordinary cement) _
BSC(blaste—furnace slag cement)

o MC(methyl cellulous) solid f 47%
viscosity pH = 4.6
agent (VA) solid = 55%

CHP(chelate polymer) oH = 2.7
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Table 2 Chemical composition of OPC and BSC
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OoPC 20.8 5.9 62.7 2.8 3.3 2.2 0.85 1.4 3,260
BSC 28.4 10.8 48.8 5.5 2.1 1.8 0.48 1.6 3,703
Table 3 Chemical composition of power type agent
CaO AlyO3 SOs SiOs MgO Fes0s LOI blaine fineness
40.67 21.84 28.59 3.91 1.80 1.15 0.42 5,320
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Table 4 Trial mixture proportions of cement grout using binder

and VA
Mix. No. | water binder (liquid—B) VA (liquid—A)
OPC BSC ACC MC CHP

1 760 760
2 760 760
3 760 722 38
4 760 722 38
5 760 760 76
6 760 760 76
7 760 760 76
8 760 722 38 76
9 760 722 38 .
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Table 5 Mixture proportion for compressive strength measurements
of grout mortar

W/C water binder VA sand volume
(%) ) (kg ) (kg) )
48.5 304 626 6.3 1,253 1,000

Table 6 Compressive strength of grout mortar

compressive strength (MPa/day)
Mix. No.

1 3 7 28 56 91

1 8.6 20.3 315 42.7 48.0 54.0

2 6.5 154 29.7 45.1 52.0 60.2

3 12.6 22.3 33.5 43.9 48.0 55.0

4 10.3 18.6 32.5 46.0 54.0 61.0

5 6.7 18.5 28.4 38.6 45.0 51.0

6 8.0 19.6 32.3 40.7 49.3 56.0

7 5.4 13.7 27.0 44.0 51.0 58.1

8 12.0 22.9 34.0 40.7 49.2 53.4

9 9.2 16.7 30.5 44.1 50.7 58.3
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Fig. 5 Compressive strength at early—ages
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Fig. 6 Compressive strength at all ages

Table 7 Mixture proportion for pH measurement and Cr** detection
W/C(%) water (¢) binder (kg) VA(kg) volume (¢)
100 760 760 7.6 1,009
Table 8 pH value with mix design
Mix. No. pH value (pH/hours)
0 1 3 6 24 48 72
W 7.60 - - - - - -
1 12.12 | 1290 | 13.03 | 13.04 | 13.09 | 13.09 | 13.12
2 11.60 | 12.10 | 12.30 | 12,50 | 12.70 | 12.80 | 12.95
3 12.03 | 12.60 | 12.90 | 13.00 | 13.01 | 12.96 | 13.05
4 10.90 | 11.40 | 11.80 | 12.03 | 12.03 | 12.08 | 12.20
5 9.20 | 11.83 | 1251 | 13.18 | 13.12 | 13.10 | 13.10
6 9.05 | 10.22 | 1048 | 10.70 | 11.00 | 11.12 | 11.15
7 8.84 | 950 | 9.94 | 10.12 | 10.23 | 10.25 | 10.32
8 871 | 964 | 9.82 | 991 | 10.00 | 10.10 | 10.13
9 8.22 | 882 | 9.02 | 918 | 9.30 | 9.36 | 9.36
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Table 9 Detection value of Cr®* with mixture design

14
= - - - - -—-—-—-—-—-@---==== ) Cr®* (ppm/day)
12 = O P L x Mix. No. ] 3 -
x
B
8y = ——— .- . 1 1.05 1.07 1.07
im B PIETEIEE SEEE ST == * 2 0.75 0.77 0.75
o Qi. - eaeesesirreet M rrreeesennsssinrrrrres [ TR - 3 104 104 104
B_; 4 0.75 0.76 0.76
4= 1 =B 2=k 3-K—4—H—5—8 -G—# -7 Garame g S 1.03 1.04 1.03
7 )
0 10 20 30 40 50 60 70 80 6 NDl ND ND
Time (hour) 7 ND ND ND
Fig. 7 pH value with mix design 8 ND ND ND
9 ND ND ND
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