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STUDIES ON ADMIXTURES OF CEMENT GROUT FOR FILLING FINE VOIDS.

By Dr. Eng., Yoshiro Higuchi, C.E. Member

After reviewing the whole scope of grouting
work in civil engineering, it is pointed out that
proper classification of voids to be grouted is
most important to treat the grouting technique
as a branch of science. And after the survey
of the history of cement and chemical grouting,
it is concluded that the study of admixtures or
co-operating materials for cement grout which
will facilitate the penetration into fine voids or
expand the grout before it hardens is especially
essential As the co-operating material to im-
prove the penetrability and water-retentivity of
grout, natrium silicate (commonly called water-
glass) is adopted and thoroughly investigated.
The author claims that by combining cement
and natrium silicate (called hereafter C-water-
glass), cracks larger than about 0.0l mm or
voids among soil particles larger than about
0.1 mm can be treated successfully. It is made
clear that natrium silicate with higher mol. ratio
is less viscous, inexpensive and the hardening
time of C-waterglass varies less with the chan-
ge of waterglass/water ratio. However, natrium
silicate with lower mol. ratio should he used,
when the hardening time is requested to be
longer than about thirty minutes. In laboratory
test using steel mould, it is found that the C-
waterglass penetrates into fine voids better, when
cement particles as sediment are removed, how-
ever in field test in sandy layers successful water
stop effect can be obtained, even if C—waterglass
is used as a whole, this is probably due to the
fact that the void in the ground will vary in
the course of grouting and eventually larger
- voids are mainly filled with cement particles and
smaller voids are filled by waterglass. When C-
waterglass is to be used as a whole, bentonite
will be useful to prevent the settling of cement
particles. It is also pointed out that natrium
silicate with higher mol. ratio is more effective
as quick-setting admixtures for cement grout.

Quick-setting cement grout is referred to as
most effective, when the grout escapes from the
area to be grouted. Hitherto, the amount of
water injected into a boring hole has been regar-

ded as the only criterion for guessing the grout-
ability of the ground, but the amount of C-
waterglass with longer hardening time is claimed
to be a valuable means for guessing the grout-
ability more accurately. (So also the pressure-
dropping rate of a certain amount of compressed
air when connected to void.)

Expansive grout is especially recommended
for prepacked concrete or P C grout (grout for
filling voids around high tension steel for prest-
ressing), and many tests were done with various
aluminium powder. It is concluded as follows,
the combined use of cement dispersing agent
and aluminum powder is essential, and that
only the aluminum flake powder with stearic
acid coating is effective as gas producing admix-
tures (grain-, needle- and atomized-shaped alu-
minum powder were all ineffective), such alumi-
num powder will not become ineffective by moist
storage condition (even immersion of the powder
in water for a few days does not affect the effec-
tiveness, this fact together with the fact that
cement dispersing admixtures also disperse alu-
minum powder in water may be advantageously
utilized for obtaining good distribution of alumi-
num powder in the grout), the amount of ex-
pansion of grout increases with the rise of tem-
perature (such
obtained for bleeding), water will be extracted

simple conclusion cannot be

from the grout, when the expansion is restrai-
ned, thus decreasing the so-called freezable-water
/air ratio, although pressure exceeding 45 kg/cm?
can be obtained in closed vessel by gas pro-
ducing effect of excessive amount of aluminum
powder, no crack will be caused by pressure
produced with the usual amount of aluminum
powder, the amount of expansion can be conve-
niently and economically obtained by measuring
the volume change of grout poured in cheap
polyethylene bag, by inserting the bag into glass
measuring cylinder with some water, the degree
of restraint and leakage should be carefully taken
into consideration in judging the strength data
of expansive grout.
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