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Abstract

A series of experiment was conducted to evaluate basic performances of low-pH, anti-washing grouts incorporating gypsum
which applied for reinforcing underwater cavities in limestone- grounds. Various types of mix proportions were designed and
the fluidity, strength and environmental impact of these mixtures were evaluated. The flowability was evaluated under two con-
ditions, i.e., flows without and with pressing, respectively. Strength was measured for the hardened mixtures fabricated under
conditions of air and water injections. The environmental impacts including the pH of the suspension and the suspended solids
concentration for the mixtures were evaluated. The low pH of fresh mixture suspension, below than 10, was achieved by incor-
poration of gypsum. The mix proportions of cement-quartz powder-gypsum binders and chemical agents resulted in mortar nat-
ural flow 7-10 cm and uniaxial compressive strength 4 MPa were derived.
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Table 1. Mix proportion (weight ratio)
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Specimen Water Cement Quartz powder Gypsum Sand AWA? SP®
Cs1 0.8 0.5 0.5 0 3 0.01 0.01
C52 0.8 0.5 0.5 0 3 0.02 0.01
C53 0.8 0.5 0.5 0 3 0.02 0.02
C71 0.8 0.7 0.3 0 3 0.01 0.01
C72 0.8 0.7 0.3 0 3 0.02 0.01
C73 0.8 0.7 0.3 0 3 0.02 0.02
G051 0.8 0.65 0.3 0.05 3 0.01 0.01
G052 0.8 0.65 0.3 0.05 3 0.02 0.01
G053 0.8 0.65 0.3 0.05 3 0.02 0.02
G101 0.8 0.6 0.3 0.1 3 0.01 0.01
G102 0.8 0.6 0.3 0.1 3 0.02 0.01
G103 0.8 0.6 0.3 0.1 3 0.02 0.02
G151 0.8 0.55 0.3 0.15 3 0.01 0.01
G152 0.8 0.55 0.3 0.15 3 0.02 0.01
G153 0.8 0.55 0.3 0.15 3 0.02 0.02

*Anti-washing agent
bSuperplasticizer
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Fig. 1. Flow diameter of fresh mortar grout.
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Fig. 3. Uniaxial compressive strength (UCS) of hardened
grout.
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Fig. 4. pH of suspension from fresh grout.

Table 2. Specified limitation of compressive strength of cement fill'¥

Long-term compressive strength
(MPa) Feature
33 Upper limit for applications where future excavation is unlikely: Structural fill and pavement
’ bases
2.1 Upper limit for general applications to allow future excavation with backhoe: General fill
0307 Common criterion for a well-compacted soil: Strong enough for most backfilling needs, yet
- easily-excavatable with conventional digging equipment
0.4 Lower limit for walkability
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Fig. 5. Concentration of suspended solid in suspension from
fresh grout.
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