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Abstract— The study evaluated the chemical stabilization of 

sand with cement toward application in improving sub-base 

of road, as constructive alternative of low cost. The study 

was carried out with natural available sand from the 

Jabalpur(MP) region, in this non-cohesive material sand is 

pre-dominant, and Ordinary Portland cement(OPC) is used 

as stabilizing agent as a quantity of 4%, 6%, 8%, 10% under 

dry weight of sand. Unconfined compressive strength tests 

were conducted with curing period of 7 days and modified 

proctor test is conducted for different % of cement. The 

sand- cement mixture presented higher unconfined 

compressive strength (UCS) than the locally available soil 

reaching a highest value of 2.21mpa with the cement 

quantity of 10%. In many cases locally available aggregate 

not meeting the specification and aggregates that meet the 

specifications may be imported to the site at considerable 

expenses. The use of locally available granular soil as 

aggregates in flexible pavement and any other field of 

construction is one of the best alternate to reduce the cost of 

construction and a lack of quality aggregate sources. Among 

various methods of Stabilization of soils to improve strength 

and durability often relies on additives such as cement, lime, 

fly ash etc. among various available stabilization techniques, 

Cement stabilization is one of the best option as it suits to 

granular soils. 
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I. INTRODUCTION 

The purpose of a stabilized base or sub-base layer is to 

provide a transitional load-bearing stratum between the 

pavement layer, which directly receives the wheel loadings 

of vehicular traffic, and the underlying sub-grade soil. 

Cement stabilized bases or sub-bases may be provided for 

the construction of rural roads for low volume/ light traffic. 

Through the use of stabilizing agents, low-quality materials 

can be economically upgraded to the extent that these may 

be effectively utilized in the pavement structure. Granular 

soil such as gravelly and sandy soil is an important 

commercial product, with a number of applications. 

Many roadways are surfaced with granular soil, especially 

in rural areas where there is little traffic. As majority of the 

local soils, in their natural form lack the desired strength and 

durability required for intended constructions, they are to be 

improved through the process of stabilization to make them 

suitable as construction material. In the present work, 

laboratory tests have been conducted on granular soil 

stabilized with different proportions of cement to determine 

the minimum amount of cement required to achieve targeted 

compressive strength. The hydrated products of cement 

binds the soil particles, the strength developed depending on 

the concentration of cement and the intimacy with which the 

soil particles are mixed with cement. 

II. MATERIAL AND METHODOLOGY 

A. SAND 

Granular material used in this experimental study is 

obtained from the Narmada river of Jabalpur region which is 

well graded sand found out by sieve analysis. 

 
Fig. 1: Sieve analysis of sand 

B. CEMENT 

Cement used in this study is ordinary Portland cement of 

grade 43. 

The natural Narmada river sand were used in 

practical work to prepare the specimen with cement and 

cement as stabilizer with different contents of cement and 

conducting the unconfined compressive strength, modified 

proctor test and the their properties. The sand were tested for 

specific gravity, proctor test as per IS code. 

III. TESTS AND RESULTS 

The results are obtained from the various experiments are 

shown in table number 1, 2 and 3 

Tests Results 

Sieve analysis of sand Well graded sand 

Specific gravity of sand 2.61 

Specific gravity of cement 3.12 

UCS of sand + cement (10%) 2.21mpa 

MDD on modified proctor test 2.24 gm/cc 

OMC on modified proctor test 8.4% 

Table 1: Tests and Results Analysis 

CONTENT UCS VALUE MPA 

Sand + cement (4%) 0.42 

Sand + cement (6%) 0.98 

Sand + cement (8%) 1.71 

Sand + cement (10%) 2.21 

Table 2: Analysis of UCS of sand different percentage of 

cement 
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Fig. 2: analysis of UCS values with various cement 

percentage 

CONTENT OMC % MDD (G/CC) 

sand 6.43 2.13 

Sand + cement (4%) 7.26 2.16 

Sand + cement (6%) 7.51 2.19 

Sand + cement (8%) 7.6 2.21 

Sand + cement (10%) 8.42 2.24 

Table 3: Analysis of compaction of sand with different 

percentage of cement 

The Modified Procter tests results are shown in figure 3 and 

4 

A. Graph analysis of compaction of sand and cement 

 
Fig. 3: Change of OMC with Cement content 

 
Fig. 4: Change of MDD with Cement Content 

IV. DISCUSSION 

In this study, it is clear that there is significant improvement 

in sand by adding 8% and 10% of OPC cement. 

A. Effect on UCS 

Effect on UCS by increasing the percentage of cement the 

unconfined compressive strength of sand-cement mixture is 

increased and the amount 8 and 10 percent cement make the 

mixture suitable for base and sub-base of roadway. 

B. Effect on MDD 

Effect on MDD maximum dry density of sand-cement 

mixture is increased by increasing the cement percentage in 

the mixture which shows the improvement in the load 

bearing capacity of material. The increment in maximum 

dry density also shows the reduction in the volume of voids, 

those are filled by cement Increase in dry density of mixes 

after addition of cement as compared to only sand is due to 

the stabilizing action of OPC. OPC is likely to act as pore 

filler as well as hydration reaction initiator. Pour filling 

leads to higher surface area and subsequently more 

moisture, and hydration itself leads to consumption of water. 

For these reasons, the OMC of the mix would be higher. 

V. CONCLUSION 

Based on the results of tests conducted on cement sand 

samples with different proportion of cement4%, 6%, 8%, 

10% by dry weight of the soil. Under the study, the 

following conclusions are drawn. 

1) The sand under study can be effectively stabilized with 

Cement. 

2) The maximum dry density of cement stabilized sand 

under study increased with increase in proportion of 

cement. 

3) The unconfined compressive strength of well graded 

sand increases significantly with cement stabilization. 

Hence, cement stabilized well graded sand may be 

used advantageously in preparation of foundation beds, sub 

base courses of flexible pavements. 
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