
  

Introduction 
Construction sector across world utilizes cement as one of the most 

relevant and efficient raw material. It is being estimated that by 

manufacturing one ton of cement, roughly one ton of CO2 gas is 

emitted into atmosphere. With increasing awareness about global 

warming, development of alternative binding material that can 

replace cement completely has gained importance in construction 

sector. Many studies made on Geopolymer concrete (GPC) has 

proven its ability to replace cement in construction sector. This 

experimental investigation concentrates on completely replacing 

cement by alkali activated GGBFS, Fly ash and alccofine in self-

consolidating concrete (SCC) mixes. The current investigation 

studies effect of E-Coli bacteria on workability and strength 

characteristics of Self-consolidating geopolymer concrete (SCGC).  

.  

Influence of E-Coli on Workability and Strength Characteristics of Self-Consolidating 

Geopolymer Concrete Based On GGBFS, Fly ash and Alccofine   

Nishanth La*, Nivedita Kumbarb*, Sravani Kavetib*, Dr. Nayana N.Patila#, Dr. Debasish Karb# 

aM S Ramaiah Univaersity of Applied Sciences, Department of Civil Engineering, Bengaluru 560054,India 

bM S Ramaiah Univaersity of Applied Sciences, Department of Bio-Technology, Bengaluru 560054,India 

 

  References 
[1] V.K.Nagaraj and D.L.V>Babu ‘Assessing the performance of molarity and alkaline activator 

ratio on engineering properties of self compacting alkaline activated concrete at ambient 

temperature,Journal of Building Engineering, Elsevier, 20,(2018), pp. 137-155. 

[2] N.S.H.Muhammad, N.A.Farhan and M.N.Sheikh ‘Design of geopolymer concrete with 

GGBFS at ambient curing condition using Taguchi method’, Construction and Building 

Materials, Elsevier, 140, (2017), pp. 424-431. 

[3] Saloni, S.Abhishek, V.Sandhu, Jatin and Parveen ‘Effects of alccofine and curing conditions 

on properties of low calcium fly ash-based geopolymer concrete, Materials Today Proceedings, 

Elsevier, 32, (2020), pp. 620-625. 

[4] Parveen, D.Singhai, M.T.Junaid, B.B.Jindal and A.Mehta ‘Mechanical and microstructural 

properties of fly ash based geopolymer concrete incorporating alccofine at ambient curing’, 

Construction and Building Materials, Elsevier, 180, (2018),  pp. 298-307. 

[5] M.E.Gulsan, R.Alzeebaree, A.A.Rasheed, N.Anil and A.E.Kurtoglu ‘Development of fly 

ash/slag based self-compacting geopolymer concrete using nano-silica and steel fiber’, 

Construction and Building Materials, Elsevier, 211, (2019), pp. 271-283. 

[6] S,K,Rahman and R.A.Ameri ‘A newly developed self-compacting geopolymer concrete 

under ambient condition’, Construction and Building Materials, Elsevier, 267, (2021), ISSN: 

121822. 

[7] N.Vishnu, R.Kolli, D.P.Ravella ‘Studies on Self-Compacting geopolymer concrete 

containing flyash, GGBS, wollastonite and graphene oxide’, Materials Today Proceedings, 

Elsevier (2021), Volume 43, pp.2422-2427. 

[8] S.R.Sushree, N.M.Biswajyothi and R.D.Manas ‘Performance of self-compacting 

geopolymer concrete using Bacillus Licheniformis’Materials Today Proceedings, Elsevier 

(2020), Volume 26, pp. 2817-2824. 

[9] I.Rohini and R.Padmapriya ‘Effect of bacteria subtilis on e-waste concrete’, Materials Today 

Proceedings, Elsevier, 42, (2021), pp. 465-474. 

[10] K.D.Wulandari, J.J.Ekaputri, Triwulan, S.B.Kurniawan, W.E.Primaningtyas, 

S.R.S.Abdullah, N.I.Ismail ,M.F.Imron ‘Effect of addition of microbes on the properties and 

surface morphology of fly ash based geopolymer paste’, Journal of Building Engineering, 

Elsevier, 33, (2021), ISSN: 101596. 

[11] A.Chatterjee, A.Sarkar, S.Ghosh, S.Mandal and B. Chattopadhyay ‘Bacterium-incorporated 

fly ash geopolymer: a high-performance, thermo-stable cement alternative for future 

construction material’ Clean Technologies and Emvironmental Policy, Springer, 21, (2019), pp. 

1779-1789. 

[12] BUREAU OF INDIAN STANDARDS, Concrete Admixtures – Specification, (1999). 

[13] BUREAU OF INDIAN STANDARDS, Specification for Coarse and Fine Aggregates from 

Natural Sources for Concrete, (1970). 

[14] BUREAU OF INDIAN STANDARDS, Methods of Tests for strength of Concrete, (1959). 

[15] EFNARC, Specification and Guidelines for Self-Compacting Concrete, (2002). 

 

 

Conclusion 
The effects of varying cell concentration of E-coli bacteria on workability 

and strength characteristics of self-consolidating geopolymer concrete 

(SCGC) has been experimentally evaluated in this study. Incorporation of E-

coli bacteria tends to enhance workability and strength characteristics of 

SCGC. The present study shows that addition of E-coli bacteria in cell 

concentration of 8% of total binder content enhanced workability by 14%, 

compression strength by 69.8%, split-tensile strength by 73% and flexural 

strength by 71.42%. Survival of E-coli bacteria in geopolymer matrix even 

after 28 days proves its ability to adopt for harsh conditions. Addition of E-

coli bacteria improves bio-mineralisation process which is evident from 

XRD analysis by the formation of quartz, guanine and anorthite minerals 

that helps in enhancing strength characteristics of SCGC. With few more 

researches concentrating on crack healing ability and durability 

characteristics, E-coli incorporated SCGC can be considered as a worthy 

eco-friendly alternative to replace conventional concrete in construction 

sector. 

 

Methodology 
10 different SCGC mix samples were prepared by varying cell 

concentration of E-coli bacteria in order of 0%, 1%, 2%, 3%, 4%, 5%, 

6%, 7%, 8% and 9% of total binder content. Workability tests such as 

Slump test, T50 slump test, V-Funnel test, L-Box test and J-Ring 

test are conducted to determine the influence of E-Coli bacteria on 

workability characteristics of SCGC. Compression test, Split-

tensile test and Flexural Test are conducted after 7, 14 and 28 days 

of ambient curing to determine the influence of E-Coli bacteria on 

strength characteristics of SCGC. XRD analysis are conducted to 

determine the chemical composition of SCGC. Bacterial 

Survivability (Turbedimetric) test was conducted to determine the 

survivability of bacteria in SCGC after 28 days. 

Results 
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 Fig 1: Compression Strength Test Results 
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 Fig 2: Split-Tensile Strength Test Results 
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 Fig 3: Flexural Strength Test Results 
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Fig 4: XRD Analysis Result 


