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ABSTRACT

In installation of groundwater wells, grouting materials are injected between the groundwater borehole and the inner
casing in order to prevent infiltration of contaminated groundwater from the top soil layers into wells. The injection device
of grouting materials is commonly composed of an inlet head device with an expansion packer, a cylinder capable of
storing the grouting materials, and an air cylinder. In this work, two types of common grouting materials, silicon and
cement materials, were tested for their performances as grouting media. For silicon. silicon was mixed with clay or calcite,
and tested for their tensile strength and underwater reactivity. Both silicon-clay and silicon-calcite mixtures had adequate
flow and adhesiveness. For cement material, general cement, ultra-rapid harding cement, and natural cement were
respectively mixed with three different soil types including coarse-grained granite, fine-grained granite, and gneiss, and
direct shearing tests were conducted after hardening. Under grouting depth condition of 30 m, the minimum adhesive
strength was greater for weathered gneiss than non-weathered gneiss with its maximum values obtained from the mixtures

of ultra rapid-harding cement.
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Fig. 1. The number of groundwater wells for the various uses.
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Table 1. The effects for improvement of water quality (NO*™)
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Fig. 2. Schematic diagrams of grout through drilled small size
holes into the incasing. (a) The method of first grout, (b) The
method of second grout.

Before water quality

Packer grouting After water quality

Area improvement (mg/L) depth (m) improvement (mg/L)
Nuwang-ri, Yeongi-gun, South Chungcheongnam-do 134 38.71 5.4
Gaejeomri, Buyeo-gun, South Chungcheongnam-do 10.9 60 1.8
Ansan-ri, Noan-myeon, Naju, Jeollanam-do 12.6 45 1.5
Geumneung-ri, Hanrim-myeon, Jeju 11.9 110 1.2
Chojeon-ri, Nam-myeon, Yeongwol-gun, Gangwon-do 21 25 1.8
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Fig. 3. Grouting materials used for experiments. (a) general cement, (b) bentonite, (c) clay, (d) silicon.
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Fig. 4. The results of the experiments on tensile strengths in grout materials.

Fig. 5. The experimental equipment used for underwater reaction tests.
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Table 2. Materials in the simple shear test
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Table 3. The results of the minimum adhesive strength between
grout and rock samples, in grouting at depth of 30m

Test conditions Minimum o,, kg/cm?

A - C-Gr 13.44
A - F-Gr 14.83
A - Gn 15.06
B - C-Gr 15.86
B - F-Gr 13.37
B - Gn 11.79
C - C:Gr 13.06
C - F-Gr 13.34
C - Gn 16.15

B (ultra-rapid harding cement) C (natural cement)

Cement
Rock Sample A (general cement)
C-Gr (Coarse Grained Granite) A - C-Gr
F-Gr (Fine Grained Granite) A - F-Gr
Gn (Gneiss) A - Gn

B - C-Gr C - C-Gr
B - F-Gr C - F-Gr
B - Gn C - Gn
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(b)

Fig. 7. The grouting photography images. (a) the simulated experimental equipment, (b) grouting result tested from this study.
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