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Abstract— In this study effect of GGBS and sisal fiber on 

clayey soil is investigated. Different percentage of GGBS and 

sisal fiber is added to soil and its effect on various properties 

of soil is analyzed. Clayey soil shrinks and swells to a large 

extant with change in moisture content. Clayey soils are 

highly compressible and possess low shearing strength and 

very low bearing capacity. The locally available clayey soil 

collected from Govind Pura, Bhopal area and is used for 

experimental work. GGBS and sisal fiber has been used for 

soil stabilization. 

Keywords: Compaction Test, CBR, GGBS, Sisal Fiber, 

Expensive Soil, Liquid Limit Test 

I. INTRODUCTION 

In the past, the strength quality of the subgrade soil used in 

pavement construction had been determined by various 

laboratory tests such as the California bearing ratio (CBR). 

The recent development in pavement design includes the 

introduction of the AASHTO 1993 design guidelines 

involves empirical pavement design method that is developed 

based on the road test conducted. The single climatic 

condition, loading level and pattern of 1950's, identical 

subgrade properties throughout the test etc. were the main 

drawbacks of that test. Despite having a lot of limitations, this 

empirical design method is still being used in the analysis and 

design of pavements.  

II. OBJECTIVES 

 Treatment/stabilization of very weak and wet subgrade 

soils with different types of cementitious stabilizers in 

order to create a suitable construction working platform 

as well as, subbase layer. 

 Selection of suitable stabilizer type and content based on 

soil type and degree of improvement. 

 Study the repeated loading characteristic of the 

treated/stabilized weak subgrade soil. 

 Study of GGBS and Sisal Fiber of the stabilized soil test. 

III. RESULT AND CONCLUSION 

 
Fig. 1: Result of the liquid limit using GGBS content 

 
Fig. 2: Result of the plastic limit using GGBS content 

 
Fig. 3: Result of Plasticity Index using GGBS content 

 
Fig. 4: Variation of Optimum Moisture content (OMC) with 

GGBS content 
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Fig. 5: Variation of Maximum Dry Density (MDD) with 

GGBS content 

 
Fig. 6: Un-Soaked CBR value of soil of different % of 

GGBS use 

 
Fig. 7: Un-Soaked CBR value of soil of different 15% of 

GGBS and different % of sisal fiber 

 
Fig. 8: 4-days Soaked CBR value of soil of different 15% of 

GGBS and different % of sisal fiber 

IV. CONCLUSION 

Based on the results obtained and comparisons made in the 

present study, the following conclusions can be drawn:  

A. Atterberg Limit Tests & OMC and MDD 

 The liquid limit of the soil (3.33% to 31.67%) decreases 

with an (0% to 25%) increase in GGBS content.   

 The plastic limit of soil 4% to 30.25%) decreases with 

GGBS (0% to 25%) contents increases.  

 The plasticity index of soil reduces (2.75% to 32.91%) 

with GGBS (0% to 25%) contents increases.  

 The compaction characteristics of soils vary significantly 

at low GGBS content. The optimum moisture content 

decreases (11.77% to 26.37%) and maximum dry density 

increases with (3.98% to 11.93%) increased GGBS 

content. 

B. California Bearing Ratio (CBR) TEST 

 The value of CBR increased from 2.98% to 5.61% and 

then decreases 5.08% for different percentages of GGBS 

used in the soil sample in un-socked condition. 

 The value of CBR increased from 5.61% to 9.30% and 

then decreases 7.72% for 15% GGBS and different 

percentages of sisal fibres used in the soil sample in un-

socked condition. 

 The value of CBR increased from 4.48% to 7.58% and 

then decreases 5.88% for 15% GGBS and different 

percentages of sisal fibres used in the soil sample in 4-

days socked condition. 

 At 15% of GGBS use in concrete more economical 

results provide.  

 At 15% of GGBS and 1.5 % sisal fibres use in concrete 

more economical results provide. 

 Then a more economical wise and CBR value wise 15% 

of GGBS and 1.5 % sisal fibres is suitable for pavement 

thickness. 

C. Pavement Design  

 AT CBR value of 3%:- Total pavement thickness for 

CBR 3 % and traffic 5.5 MSA from IRC:37 2012 PLATE 

1 = 697 mm 

1.76

1.83

1.87
1.9

1.95
1.97

1.7

1.75

1.8

1.85

1.9

1.95

2

0 5 10 15 20 25 30

M
D

D
 

GGBS CONTENT

MDD at various percentages of 

Polypropylene Fiber 

2.98
3.24

4.11

5.61
5.26 5.08

0

1

2

3

4

5

6

0 5 10 15 20 25 30

C
B

R
 V

a
lu

e

% of GGBS 

CBR at Unsocked Condition

5.61

6.66

7.84

9.3
8.33

7.72

0

2

4

6

8

10

0 0.5 1 1.5 2 2.5 3

C
B

R
 V

a
lu

e

15% of GGBS and different % of sisal fiber

CBR at Un-socked condition

4.48
5.03

5.78

7.58

6.8

5.88

0

1

2

3

4

5

6

7

8

0 0.5 1 1.5 2 2.5 3

C
B

R
 V

a
lu

e

15% of GGBS and different % of sisal fiber

CBR at 4 Days socked condition



Strengthening of Sub Grade Pavement by GGBS and Sisal Fiber and Minimize the Width of Flexible Pavement 

 (IJSRD/Vol. 9/Issue 08/2021/039) 

 

 All rights reserved by www.ijsrd.com 169 

 AT CBR value of 9%: - Total pavement thickness for 

CBR 9% and traffic 5.5 MSA from IRC:37 2012 PLATE 

16 = 471.5 mm 

REFERENCES 

[1] Ravishankar, U., and S. Raghavan. "Coir stabilised 

lateritic soil for pavements." In Proceedings of the Indian 

Geotechnical Conference, Ahmedabad, India, pp. 45-52. 

2004. 

[2] Aiello, Rosa, Giuseppe Luigi Cirelli, and Simona 

Consoli. "Effects of reclaimed wastewater irrigation on 

soil and tomato fruits: a case study in Sicily (Italy)." 

Agricultural water management 93, no. 1-2 (2004): 65-

72. 
[3] Khedari, Joseph, Pornnapa Watsanasathaporn, and 

Jongjit Hirunlabh. "Development of fibre-based soil–

cement block with low thermal conductivity." Cement 

and concrete composites 27, no. 1 (2005): 111-116. 

[4] Consoli, Nilo C., Michéle DT Casagrande, Pedro DM 

Prietto, and Anto⁁ nio Thomé. "Plate load test on fiber-

reinforced soil." Journal of Geotechnical and 

Geoenvironmental Engineering 129, no. 10 (2003): 951-

955. 

[5] J. Prabakara, R. Sridhar, Effect of random inclusion of 

sisal fiber on strength behavior of soil, Constr. Build. 

Mater. 16 (2002) 123–131. 


