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Soil type Cu Cc Soil class.
Sand 161 1.86 0.99 SP
Silt PG 2.70 1.20 ML

Table 1. sand 161 and silt PG grading properties
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Composition Content (g L™)

Peptone Meat Sgr
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Table 3. M1 medium for Sporosarcina Pasteurii

M2 .28 s & J g

Composition Content (g L™
Tris Base 0.13 M (pH=9)
Yeast-Extract 20gr
NH.CI 10gr
Agar 15¢r
Table 4. M2 medium
5 0.75 mol/litr
6 Zhao
7 Urease Producting Bacteria
8 Bacillus

9 Freeze-dried
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Table 2. Result of basic experiments of soil
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Table 5. Pore volume for types of soil
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Soil Eso (VPa)

type Dr=40% Dr=100%
S0% 6.33 13.96
S5% 15.02 25.02
S10% 25.90 28.53
S15% 23.71 2941
S20% 29.77 47.37

Table 7. Ex, for types of soil in loose and dense state
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Soil Qu kPa)

type  Dr=40% Dr=100%
S0% 56.93 111.68
S5% 99.12 140.12
S10% 124.34 154.07
S15% 118.53 164.70
S20% 130.98 189.49

Table 6: g, for types of soil in loose and dense state
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Abstract:

One of the most common methods of soil improvement is to use additives in order to improve strength properties
and permeability of the soil. Cements or chemicals are usually used as binders for soil particles, which lead to
increase the soil shear strength and reduce its hydraulic conductivity (i.e. permeability). Nevertheless, these materials
are not suitable for soil improvement in the long term because they require significant natural resources. The use of
cement and chemicals for soil improvement is expensive and time-consuming. Management of renewable natural
resources (microorganisms and their products) could lead to solve geotechnical and environmental problems and
achieve great economic benefits in the building industry. In addition, the application of microbial biotechnology in
the building industry make easier some of the existing methods of construction. Using the latest microbial
biotechnology, a new type of building materials, namely biocement, has been produced as an alternative to cement
or chemicals. Biocementation is the improvement of strength and stiffness of rock and soil by using microbial
activity and their products. The process of the formation of precipitates or biocement in the presence of
microorganisms is called microbialy induced calcium precipitation (MICP). Biocement can be used in solid and
liquid states. In the liquid state, biogrout can flow like water with very low viscosity. Therefore, compared to cement
and chemicals, it will be transmitted into the soil, more easily. Naturally, biocement is formed in the presence of
microorganisms in ambient temperature and thus, it requires less energy. Because of the abundance of
microorganisms in the nature and easy to reproduce with low cost, this type of cement is sustainable. The
Microorganisms that are suitable for the production of biocement are usually non-pathogenic and environment
friendly. In addition, unlike cement, soil can be improved without disturbance of ground and the environment; since
microorganisms can penetrate into the soil and grow in it. This dissertation aims to realize the effect of ground
condition on the MICP process in non-cohesive soils. Since this method is still in the laboratory stage, for being used
in practical projects, it is required to carry out laboratory experiments, including relative density and particle size
distribution, to evaluate the performance of this method in different ground conditions. For this purpose, it was used
from Sandy soil with different silt contents of 0%, 5%, 10%, 15% and 20% in two states of Loose (Dr = 40%) and
dense (Dr = 100%) conditions in this research. The high urease activity and non-pathogenic bacteria S. Pasteurii was
also used in the MICP process. In order to consider the soil conditions on the efficiency of this type of improvement
method, uniaxial compressive test parameters and precipitated calcium carbonate content were investigated.
According to the results, increasing of silt content from 0% to 20%, leads to reductions of 40% and 46% in
precipitated calcium carbonate content, increases of 57% and 41% in the uniaxial strength and increases of 79% and
71% in the elasticity modulus of the samples in two loose and dense conditions, respectively. It seems that these
changes were resulted from shrinking of the empty space and increasing of the contact area between the soil
particles.

Keywords: Biological Improvement, Microbial Induced calcium carbonate Precipitation (MICP), Unconfined
compressive strength, Sandy soil, Non-plastic Silt.

138



