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Normalized Ej;, MPa

Hole No, Sampling depth Density Moisture Flow index
of probe, m g/cm content
minimal maximal average
3 3-6.5 O a O 10.5 35.0 21.0
4 3-8.7 1.89-1.94 0.16-0.17 0.34-0.41 7.0 17.5 9.5
7 3-9.5 1.91-1.93 0.16-0.167 0.31-0.36 7.0 14.0 10.5
8 2.5-5.7 1.93-1.98 0.16-0.164 0.39-0.38 10.5 35.0 19.2
9 2.0-5.4 1.88-1.96 0.2-0.206 0.65-0.68 7.0 10.5 8.7
11 1.5-8.0 1.87-1.93 0.19-0.20 0.41-0.32 7.0 10.5 8.7
13 3-8.2 1.86-1.90 0.181-0.2 0.71-0.8 7.0 7.0 7.0
14 2.5-8.7 1.94-1.97 0.15-0.20 0.31-0.7 35 35.0 13.3
16 2-9.0 1.94-2.01 0.18-0.19 0.74-0.84 7.0 35.0 20.4
17 2.5-7.5 1.88-1.90 0.16-0.20 0.39-0.66 7.0 7.0 7.0
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(a) 1807 —e—Concentration of alkaline coagulant 16.7% “]] —&— Mass ratio of A liguid components 6:1:3
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Stabilised lime
column
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Rotary table Injection of

unslaked lime
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top soil (cm’s) 3
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problematic soil Withdrawal of
mixing tool to
mix and
compact the
stabilised soil-

binder mixture.
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ABSTRACT

Injection soil improvement is one of the methods of modifying the properties of the site of
construction projects or existing structures. Several stabilization techniques are available to
improve such conditions, including compaction, consolidation, mechanical stabilization, and
cement injection into the soil. The injection is often done by filling cavities and fractures with
grout or cement mortar. Despite amost the same principles, injection methods have different
equipment and procedures. These methods have their characteristics and advantages due to
insufficient bearing capacity, shrinkage swelling, settling, and durability. This study intended
to review the studies and methods of improving alluvial soils using the cement injection
method. After reviewing the results of this study, we can get three main factors: percentage of
cement, setting time (sample age), and percentage of coarse soils have a very effective and
controlling role in the strength of soil-cement samples, but the effect of these three factors is
not the same in increasing strength. The results of such experiments can be used as a basis for
quality control of cement injections in porous media, especialy in coarse-grained aluvial
sediments and jointed and crushed rocks. The resistance of coarse-grained alluvial sediments
with the potential for spillage can be increased, during or after tunnel excavation, by adding a
minimum percentage of injected cement to the desired strength or design strength, which is
essential from the technical and economic justification of injection projects.
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