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1. PKZ (Portland Kalstein Zement) L PLC (Portland
Limestone Cement)
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Fig. 1. Soil sampling
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Fig. 3. Influence of Portland lime cement on optimum
moisture density

3. ASTM D2216

4. ASTM(American Society for Testing and Materials),
AASHTO(American Association of State Highway and
Transportation)
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Fig. 2. Preparation of lime cement sample
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VS FUVRE (FICH . P B PR S
Standard of

amount . properties
testing
100 ASTM D422 Percentage pass by sieve 4
99.9 ASTM D422 Percentage pass by sieve 40
98.6 ASTM D422 Percentage pass by sieve 200
25 ASTM D4318 Liquid limit
6 ASTM D4318 Plastic limit
11.8 AASHTO T180A Moisture opt percent
1.96 AASHTO T180A Maximum dry density (g / cm3
CL-ML ASTM D2487 Classification in Uniform system
A-4 AASHTO M145 Classification in Aashto system
Clay-silt Soil Type Based on Laboratory Sheet

Table. 1. Soil properties tested

Ol p!l o 5,1kl ol Sal didi  Oloww sa S5y Y Jgdr

National Standard  Acceptable limits accordingly Chemical tests

Test Method No.4220- ISIRI
1692 5 Maximum percentage of Mgo
3.5 Maximum percentage of SO;3
12 Maximum percentage of L.O.1
6443 0.1 Maximum percentage of cl
National Standard  Acceptable limits accordingly .
Test Method No.4220- ISIRI Physical tests
390 3000 Minimum Specific Surface Area (g /cm3
Maximum expansion percentage by autoclave
391 0.8
test
393 120 3d
s Minimum
200 7 days compressive
(strength (kg / cm3
330 28 days
At least the initial
92 7 Reception Needle wicketTime
430 Maximum ultimate (min

Reception
Table. 2. Characteristics of Portland lime cement according to national Iranian standard

(M)J) ‘;3,.4» &AI sS/.Lw &w @w A d}-\?

Si02 Al203 Fe203 CaO MgO SO3 Na20 K20 L.O.I
4.15 1.3 0.6 50.73 1.23 0.8 0.17 0.25 41.5

Table. 3. Chemical Results of Consumed Limestone (Percent)

(MJA)O-L:’A:J‘,; ‘;ihi A.'JSJ.; dubl&?&' L;gl:m:—:' @L‘J £ d}-X’

Sample tested MgO SO3 L.O.I cl-
PKZ, 2.06 2.51 6.89 0.024
PKZ, 2.01 2.44 5.25 0.022

requirements PKZ Standard 4220
. 5 3.5 12 0.1
(Maximum acceptable percentage)
Table. 4. Chemical Results of Portland Cement (Percent)
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Sample tested compressive strength Kg/cm?
days 3days 7 days dif/s
PKZ, 165 201 262 351
PKZ, 213 272 335 413
requirements PKZ Standard 4220
120 200 330

yMinimum acceptable percentage)

Table. 5. Physical Results of Portland Limestone Cement(%)

Ologu— S b glses byt s 5 Sis idls il N g

Type 1 Cement (Clinker 85%, Lime

Type 1 Cement (Clinker 80%, Lime

Type of cement

(12%, gypsum3% (17%, gypsum3%
A4 713 710 78 46 414 413 710 48 6  Theweight of cement added to
the soil
193 196 198 197 196 191 196 197 196 1.93 Dry density (g / cm3)
137 126 124 123 12 13.5 129 123 12 119 Moisture content

Table. 6. Results of dry density and moisture content of soil-cement mixture
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2. Thaumasite
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Fig. 4. Compressive strength variations of soil-cement
mixture Type 1 and 2 for samples with 7 days curing
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Fig. 5. Compressive strength variations of soil-cement
mixture Type 2
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Fig. 7. Indirect tensile strength variations of soil- ement
mixture type 1 (12% lime) type 2 (12% lime) for samples
with 28 days curing
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Fig. 6. Indirect tensile strength variations of soil-cement
mixture type 1 (17% lime) and type 2 (12% lime) for samples
with 7 days curing
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Abstract

Clay soils often cause problems in construction projects. In cold regions, freezing and thawing of clay soils
can cause significant changes in the geotechnical characteristics of the soil. Frozen and thawed soils have
shown changes in volume, strength, compressibility, frozen moisture content, bearing capacity and
microstructural changes. In road construction projects in cold regions, freezing and melting is one of the
factors affecting the unstability of soil engineering behavior, including the durability and performance of
pavement and pavement layers. Therefore, the purpose of this research is to evaluate the effect of freezing
and melting cycles on the parameters of the durability of calcareous stabilized clay bed based on
compressive strength test results. 400 kg of soil samples were collected from the subgrade of the RAZ-
PASIN rural road. In the first stage, granulation experiments, Atterberg and ... on 20 soil samples were
performed. The second stage was the dry maximum dry matter and optimum moisture content of the soil-
cement mixture. The third step was to determine the percentage of suitable cement for mixing, soil-cement
mixed density with different percentages (6%, 8%, 10%, 12% and 14%) with limestone cement type 1 and
type 2. In the fourth stage, 24 cylindrical specimens were added to the soil sample by adding (8%, 10%,
12%) of type 1 and type 2 calcareous cement and tested for compressive strength. In the fifth step, the
indirect tensile strength and the stress-strain modulus of the mixed soil-cement were determined. The results
indicated that the maximum dry matter density of the soil-cement mixture was obtained by adding 10% of
type 1 and type 2 calcareous cement. The results also showed an increase in the compressive strength of the
composite made with type 1 lime Portland cement compared to Type 2 lime Portland cement, and all
specimens containing 8% calcareous cement additive exhibit more than 35 kg / cm2 after 7 days of
resistance treatment. This means that samples made with Portland cement have a sufficient durability against
atmospheric agents. If the use of calcareous Portland cement is used only for bed consolidation as a layer of
pavement layers and the appropriate weight percentage of Portland Type II cement is selected to be 8% for
the consolidation of the studied soil, the cost of the Rural Road Project will be compared. The Late Valley
showed a 13% reduction in the cost of supplying calcareous Portland cement compared to Type II Portland
cement (Table 10). This is due to a 15% reduction in energy costs (gas and electricity consumed) in the
manufacture of calcareous Portland cement compared to Type II Portland cement. By comparing the results
of compressive strength of soil-mixture of type 1 calcareous Portland cement and type 2 cement, it can be
concluded that the effect of type 1 calcareous Portland cement in obtaining compressive strength is better
than type 2 calcareous Portland cement due to increasing Lime is made of cement composition. This
increased resistance is due to the ion exchange reaction and the agglomeration-compaction reaction between
lime and soil and is achieved by lime contact with most fine-grained soils. Thus, the calcium ions in the lime
are replaced by the lower-capacity positive ions in the soil. This results in the accumulation of calcium ions
around the clay particles.
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