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Cement-Bentonite Fillings Mixing Sodium Carbonate for

Holes Formed by Pulling-Out Piles

Shinya Inazomr*, Shuichi Kuwanara** and Ko HasHiMoTo* **

In a series of studies, it is aimed to develop fillings for holes formed by pulling-out piles. Cement-bentonite is used
as a filling in general. Although cement-bentonite has an advantage of being able to perform blending according to
circumstance of work on site, cement and water cause segregation, so uniform filling is difficult. In addition, there is a
disadvantage that cement-bentonite cannot perform a predetermined strength when diluted by penetration of groundwater
and so on. Sodium carbonate (Na2COs3) is a substance expected to suppress the segregation of cement-bentonite and to
speed up the development of strength. In this study, we conducted an indoor mixing test on fillings mixed with Na2COs
into cement-bentonite which is a mixture consisting of water, cement and bentonite, and examined various characteristics
from the viewpoint of physical and chemical aspects. The following two points were clarified; (i) by mixing Na>xCOs3,
bleeding of cement-bentonite is suppressed and (ii) by mixing Na>COs, the strength development time of the cement-
bentonite becomes faster and the long-term strength also increases. These two points are considered to be due to the
improvement of the swelling property of bentonite, the early strength development of cement and the formation of

calcium carbonate (CaCOs).
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Table 1 Difference due to order of mixing.

Order of Bleeding ratio (%) Curing
No. . _— Remarks
mixing ] hour 3 hours (hours)
A-1 B—C-S 1.4 1.9 1 +C/B=56
A-2 B—->S—C 9.0 15.0 6.5 - W/C=316%
A3 CHB-S 250 32.0 1 « Rotation speed =
1500 rpm
A-4 S—B—-C 250 31.0 1.5 - Mixing duration =
A-5 C-S—B 380 44.0 1.25 3 minutes

Table 2 Bleeding ratio due to difference of mixing conditions.

Rotation ~ Mixing  Bleeding ratio (%)

No. speed duration 1h 2 h Remarks
(tpm) (min.) ours ours

B-1 1500 3 1.0 0.0
-C/B=48
B-2 1500 1 2.0 LS | Wi = 37a6%
B-3 500 3 2.5 2.0
1.40
o 120 } [ -C1 —o-C2 —a—D-I D]
E
2T 100 |
£E
£2 os0 |
% o6
== L
éw 040
020
000 1 1 1 1 1 1
0 20 40 60 80 100 120 140
Elapsed time (daysl

Fig. 1 Results of the unconfined compression test.
(Open : with Na,CO;, Closed : without Na,COs)

| ——C-1 —0—C-2 —a—D-1 —A—D-2|

Penetration resistance (N/mm?)

0 3 6 9 12 15 18 21 24
Elapsed time (hours)

Fig. 2 Results of the penetration test.
(Open : with Na,CO;, Closed : without Na,COs)
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Fig. 3 Resistance ratio based on the unconfined compression test.
(Open : with Na,CO;, Closed : without Na,COs3)
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Fig. 4 Results of the unconfined compression test.
(Open : with Na,CO3)
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Fig. 5 Resistance ratio based on the unconfined compression test.
(Open : with Na,CO;)

Table 3 Results of bleeding and fluidity test.

No. C/B w/C flowing
(%)  down time

Bleeding ratio (%)

(s) 1 hour 3 hours 24 hours

C-1 4.8 377 7.7 3.6 9.3 9.5
C-2 4.8 374 7.6 0.5 0.0 0.0
D-1 6 295 7.8 4.0 9.5 9.8
D-2 6 293 7.6 0.4 0.0 0.0

Table 4 Bleeding ratio due to difference in degree of swelling.

w/C Bleeding ratio (%)
No. c/B (%) 1hour 3hour 24hour
F-1 4.4 410 2.0 2.5 2.5
F-2 5.6 316 1.4 1.9 14
G-1 44 416 1.0 1.0 0.0
G-2 5.6 320 1.0 1.0 0.0
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Fig. 6 Results of XRD analysis.
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