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Abstract— Large number of structures constructed in the past 

using older design codes are structurally unsafe. Replacement 

of deficient elements of structures are not acceptable because 

of huge cost and time consuming, strengthening can be 

suggested. Strengthening is the process of upgrading 

structure to improve performance under existing loads or to 

increase the strength of structural members to carry additional 

loads. In the situation to rectify distress in buildings and 

making it more suitable for intended use with enhancement 

of strength, Retrofitting can be suggested. Retrofitting is the 

process of modifying existing equipment or structures with 

additional or new components or members. Most commonly 

used techniques for strengthening and retrofitting is 

jacketing, bonding with external plates and wrapping. In 

order to replace uneconomical materials like CFRP, GFRP an 

attempt has been taken to replace them by metal wire mesh. 

This paper focuses on the usage of metal wire mesh for 

strengthening and retrofitting of concrete cylinders. M30 

grade concrete is used in the investigation. Initial Tests on 

materials are carried out. The fresh and hardened property of 

concrete is also found. The enhancement in properties of 

cylinder due to the introduction of metal wire mesh is also 

studied.   
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I. INTRODUCTION 

Many structures constructed in the past using older design 

codes are structurally unsafe. Replacement of deficient 

elements of structures are not acceptable because of huge cost 

and time consuming, strength of existing structures- 

strengthening can be suggested. Strengthening is the 

improvement over the original strength when the evaluation 

of the building indicates that the strength available before the 

damage was insufficient and restoration alone will not be 

adequate in future earthquakes. The extent of the 

modifications can be determined by the general principles 

and design methods. Strengthening will be tried using metal 

fiber and retrofitting using metal wire mesh. The old existing 

building are affected by their original structural inadequacies, 

material degradation due to time and alterations carried out  

during use over the years such as making new openings, 

addition of new parts including dissymmetry in 

plan,elevation.,etc.,Retrofit makes re-use  of distressed 

structures and therefore more economical than construct a 

new one. Many Historic buildings in our country should be 

preserved, any damages in such buildings can be rectified by 

retrofitting and thus the strength of such buildings can be 

enhanced. Making buildings more suitable for intended use, 

enhancement of strength-Retrofitting can be suggested. In 

Earlier days, Reinforcement strengthening, RC jacketing, 

externally bonded plates for flexural strengthening, 

Shear/compression strengthening by confinement, and CFRP 

(CARBON FIBER REINFORCED POLYMER). Composite 

System which is a costly technique in order to reduce the cost 

of fibre, wrapping technique is used. This wrapping technique 

is a cost effective which can be easily affordable by the 

society. Wrapping technique is carried out using fiber called 

as metal wire mesh where its initial properties are tested and 

studied. 

 Most commonly Carbon Fibre Reinforced Polymer 

(CFRP) and Glass Fibre Reinforced Polymer (GFRP) were 

used for the strengthening of concrete members in real life 

practice. But CFRP and GFRP wraps are of costlier which in 

turns increases the overall cost of retrofitting, if the 

retrofitting has to be done in a large scale such as retrofitting 

of whole building. Hence to regain the inherent strength of the 

damaged column, retrofitting is done by the use of new 

materials. The material used is Metal wire-mesh for the 

retrofitting and strengthening of the column and beam. The 

cost of Metal wire-mesh is much cheaper when compared to 

CFRP (Carbon Fibre Reinforced Polymer). The main 

objective of the study is to carry out literature survey for 

strengthening and retrofitting, to conduct test on materials 

used for investigation and to study the effect of strengthening 

and retrofitting on metal wire mesh in concrete cylinders. 

II. MATERIALS AND METHODOLOGY  

A. Cement: 

Cement is the important binding material for the production 

of concrete. For using cement in important and major works 

it is incumbent on the part of the user to test the cement to 

confirm the requirement of the Indian standard specifications 

with respect to its physical and chemical properties. In our 

project we had used Ordinary pozzolana cement confirming 

to IS 1489 (Part 1):1991. The properties of cement are given 

in the table 1. 

S.N

O 

CHARACTERISTIC

S/PROPERTIES 

OBSER

VED 

VALUE 

PERMISSIB

LE LIMITS 

1 Normal Consistency 36% --- 

2 Initial setting time 32 min 
Not less than 

30 min 

3 
Fineness (by sieve 

analysis) 
4.5% 

Not more 

than 10% 

4 Specific gravity 3.12 3.15 

Table 1: Properties of Cement 

B. Fine Aggregate 

Fine aggregate shall consist of natural sand. Fine aggregates 

should be selected so as to reduce the water demand hence 

rounded particles are thus preferred to crush rock fines where 

possible. The finest fractions of the aggregate are helpful to 

prevent segregation. The properties of fine aggregates are 

given in the table.2 
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S.N

O 

CHARACTERISTIC

S/PROPERTIES 

TEST 

RESULTS 

PERMISSI

BLE 

LIMITS 

1 Type 
Uncrushed 

(natural) 
--- 

2 Specific gravity 2.71 2.45-2.6 

3 Fineness modulus 2.85 2.7-3.5 

4 Grading Zone-II --- 

5 Bulk Density 1625kg/m3 
1520-1680 

kg/m3 

Table 2: Properties of Fine aggregate 

III. RESULT & DISCUSSION  

A. Compaction Factor Value  

The compacting factor test is designed primarily for use in the 

laboratory but it can also be used in the field. This test works 

on the principle of determining the degree of compaction 

achieved by a standard amount of work done by allowing the 

concrete to fall through a standard height. The degree of 

compaction, called the compacting factor is measured by the 

density ratio i.e., the ratio of the density actually achieved in 

the test to density of same concrete fully compacted. It can be 

realized that the compacting factor test measures the inherent 

characteristics of the concrete which relates very close to the 

workability requirements of concrete and as such it is one of 

the good tests to depict the workability of concrete.  

 
Fig. 1: Compaction factor value for concrete 

B. Vee- Bee Value  

This is a laboratory test to measure indirectly the workability 

of concrete. This test consists of a vibrating table, a metal pot, 

a sheet metal cone, a standard iron rod. 

 
Fig. 2: Vee-Bee Value for concrete 

C. Compressive strength  

The results of compressive strength of normal concrete and 

under normal conditions. The results of compressive strength 

of normal concrete and under aggressive conditions are 

represented in figure.3.  

 
Fig. 3: Compressive Strength for concrete 

D. Split Tensile Strength  

Here also, it is observed that incorporation of silica fume 

enhances the split tensile strength under normal and 

aggressive conditions even though the rate of development of 

split tensile strength is not much high. Further strength 

reduction of about 50% is observed in NC under aggressive 

conditions compared to normal conditions. 

 
Fig. 4: Split tensile strength of concrete 

IV. CONCLUSION  

Based on the investigations carried out on the strength and 

durability characteristics, the following conclusions have 

been drawn. A. Studies conducted on strength properties of 

different blended concrete revealed that, with partially 

compacted concrete, considerable gain in strength is observed 

in normal as well as aggressive conditions. The strength 

development of Normal Concrete compared to that of fully 

compacted observed is very less. Decrease Strength is noted 

is the case of Normal Concrete under aggressive conditions 

at the age of 28 days itself. Moreover deterioration of this 

concrete is enormous which was easily observed on the 

surface in the form eating away of the hydrated cement paste 

and leaving the aggregates exposed.  

REFERENCES 

[1] De Graef, B., De Windt, W., Dick, J., Verstraete, W., De 

Belie, N. 2005. Cleaning of concrete fouled by lichens 



Strengthening and Retrofitting of RC Beams using Metal Wire Mesh 

 (IJSRD/Vol. 7/Issue 03/2019/240) 

 

 All rights reserved by www.ijsrd.com 927 

with the aid of Thiobacilli. Materials and Structures 

38(284):875- 882. 

[2] De la Torre, J.R., Goebel, B.M., Friedmann, E.I., Pace, 

N.R. 2003. Microbial diversity of cryptoendolithic 

communities from the McMurdo Dry Valleys, 

Antarctica. Appl. Environm. Microbiol. 69(7):3858-

3867.  

[3] Dick, J., De Windt, W., De Graef, B., Saveyn, H., Van 

der Meeren, P., De Belie, N., Verstraete, W. 2006. 

Biodeposition of a calcium carbonate layer on degraded 

limestone by Bacillus species. Biodegradation 

17(4):357-367.  

[4] Dorn, R.I. & Oberlander, T.M. 1981. Microbial origin of 

Desert Varnish. Science 213:1245-1247. Fajardo-

Cavazos, P. & Nicholson, W. 2006. Bacillus endospores 

isolated from granite: Close molecular relationships to 

globally distributed Bacillus spp. from endolithic and 

extreme environments. Appl. Environm. Microbiol. 

72(4):2856-2863.  

[5] Ghosh, P., Mandal, S., Chattopadhyay, B.D., Pal, S. 

2005. Use of microorganism to improve the strength of 

cement mortar. Cement and Concrete Research 

35(10):1980-1983. Jorgensen, B.B. & D’Hondt, S. 2006. 

A starving majority deep beneath the seafloor. Science 

314:932-934.  

[6] K.Shunmugapriya and P.Balamurugan, 2018. Bacteria 

Healing In Concrete Cracking, International Journal of 

Pure and Applied Mathematics, Volume 119 No. 16 

2018, 1891-1902. 

[7] Pedersen, K., Nilsson, E., Arlinger, J., Hallbeck, L., 

O'Neill, A. 2004. Distribution, diversity and activity of 

microorganisms in the hyper-alkaline spring waters of 

Maqarin in Jordan. Extremophiles 8(2):151-164.  

[8] Ramachandran, S.K., Ramakrishnan, V., Bang, S.S. 

2001. Remediation of concrete using micro-organisms. 

ACI Materials Journal 98(1):3-9. Rodriguez-Navarro, 

C., Rodriguez-Gallego, M., Ben Chekroun, K., 

Gonzalez-Munoz, M.T. 2003. Conservation of 

ornamental stone by Myxococcus xanthus-induced 

carbonate biomineralization. Appl. Environm. 

Microbiol. 69(4): 2182-2193.  

[9] Sagripanti, J.L. & Bonifacino, A. 1996. Comparative 

sporicidal effects of liquid chemical agents. Appl. 

Environm. Microbiol. 62(2):545-551.  

[10] Schlegel H.G. 1993. General microbiology, 7th edition. 

Cambridge University Press. Sleep, N.H., Meibom, A., 

Fridriksson, T., Coleman, R.G., Bird, D.K. 2004. H-2-

rich fluids from serpentinization: Geochemical and biotic 

implications. PNAS 101(35):12818-12823.  


