
INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) 
© 2026 IJNRD | Volume 11, Issue 8, August 2026 | ISSN: 2456-4184 | IJNRD.ORG 

 
 

IJNRD2608192 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org) 

 

 

b947 

Review paper of behavior of ferrocement encased 

RC column under concentric loading  
Umesh kumar 

MDU rohtak 

 

ABSTRACT 

 

In recent years, composite materials have gained significant attention for upgrading and rehabilitating 

concrete structures. Among the various strengthening methods, ferrocement jacketing has emerged as an 

effective solution for improving the performance of reinforced concrete columns. Since columns are the 

primary load-carrying elements in framed structures, any failure in these members can seriously affect the 

overall stability of the building and may even result in structural collapse. The present research examines 

the effectiveness of ferrocement jacketing in enhancing the strength of both square and circular reinforced 

concrete columns. 

For square columns, two strengthening strategies were investigated. The first method involved providing 

reinforcement at all column corners, while the second focused on minimizing stress concentration by 

converting sharp edges into rounded corners. These approaches were further studied using two different 

jacketing configurations: (i) ferrocement jackets consisting of three wire mesh layers and (ii) jackets with 

a single mesh layer supplemented by two additional mesh layers at the corners. 

For circular columns, the study evaluated the influence of varying confinement levels through the use of 

different numbers of galvanized iron wire mesh layers. The specimens were wrapped with single-layer, 

double-layer, and triple-layer ferrocement jackets to assess their effect on compressive strength 

enhancement. 

A total of 27 specimens were prepared for the experimental program, including 15 square columns and 12 

circular columns. After an initial curing period of seven days, the columns were retrofitted with ferrocement 

jackets and then cured for an additional 28 days. Once curing was completed, all specimens were subjected 

to concentric axial compression testing to determine their load-carrying capacities. 

The experimental findings demonstrated a considerable improvement in structural performance due to 

ferrocement confinement. Square columns with rounded corners and three-layer ferrocement jacketing 

exhibited the highest enhancement, achieving an increase in load capacity of up to 82.29%. Likewise, the 

strengthened specimens identified as RFCS, RFCSC, and RFCRCC showed increases in capacity of 

68.01%, 53.13%, and 58.20%, respectively. In the case of circular columns, the specimens CC1, CC2, and 

CC3 recorded improvements of 46.50%, 73.66%, and 132.51%, respectively, indicating that greater 

confinement through additional mesh layers significantly enhanced compressive strength. 

(iv) 

 

Overall, the study confirms that ferrocement jacketing is an efficient and economical technique for 

strengthening reinforced concrete columns, particularly when proper corner treatment and adequate mesh 

confinement are provided. 
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INTRODUCTION 

1.1 GENERAL 
Rei.nf.orc.ed conc.rete str.uc.tur.es show exc.el.lent per.for.man.ce in ter.ms of str.uc.tur.al beha.vior and dur.ab.ili.ty 

exc.ept for tho.se zon.es that are expo.sed to sev.ere envi.ron.men.tal inf.lu.enc.es and high mec.ha.nic.al load.ing. 

Rei.nf.orc.ed conc.rete is a comm.only used con.str.uct.ion mate.rial. RCC as a con.str.uct.ion mate.rial has come 

into use for the last one cent.ury. In Ind.ia RCC has been used ext.ens.ive.ly in the last 50 to 60 yea.rs. Dur.ing 

this per.iod we have crea.ted lar.ge num.ber of infr.astr.uctu.ral ass.ets in ter.ms of bui.ld.ings, spo.rt stad.ium, and 

brid.ges etc., whi.ch are life.line for civ.il.ized soci.ety. The.se have been con .str.uct.ed with huge inv.es.tme.nt of 

res.ou.rces. We can nev.er dre.am of rec.re.ati.ng such ass.ets out of some deg.ree of nati.onal res.ou.rces. So it is 

ess.en.tial to main.tain them in fun.ct.ion.al con.di.tion.  

The str.uc.tur.es are con.str.uct.ed bas.ed on the spec.ifi.cati.ons giv.en in stan.dard cod.es to meet the serv.ice life. 

As with time the cod.es are upgr.aded for dif.fe.rent reas.ons, the struc.tures whi.ch were con .str.uct.ed on the 

bas.es of old cod.es may have some defi.cie.nci.es acc.or.ding to the upgr.aded cod.es. Cha.nge in use or hig.her 

loa.ds and per.for.man.ce dema.nds requ.ire modi.fic.ati.ons and stre.ngt.hen.ing of struc.tural elem.ents. Sim.il.arly 

a lar.ge sto.ck of exis.ting str.uc.tur.es are det.eri.ora.ted with use and time and mig.ht have pas.sed the.ir des.ign 

life and requ.ire ret.rof.itt.ing and reha.bil.itat.ion. The str.uc.tur.es are also sus.cep.tib.le to ear.th.qua.ke, flo.od, 

cycl.one, envi.ron.men.tal pol.lu.tion, chlo.ride att.ack, car.bon.ati.on, ina.de.qua.te des.ign and fau.lty con.str.uct.ion. 

The envi.ron.men.tal stre.sses like humi.dity, air and wat.er pol.lu.tan.ts also cau.se cor.ro.sion and deve.lop cra.cks 

lead.ing to the fail.ure of str.uc.tur.al elem.ent. Rep.lac.eme.nt of dama.ged str.uc.tur.al elem.ents is dif.fi.cult and 

cost int.en.sive task and rep.lac.eme.nt of a par.ti.cul.ar struc.tural elem.ent may lead to the int .eg.rity of the 

conne.cting memb.ers. Ret.rof.itt.ing of a dama.ged str.uc.tur.al elem.ent is one of the best sol.ut.ions inst.ead of 

rep.la.cing it. Ret.rof.itt.ing is a proc.ess by whi.ch the stre.ngth or load carr.ying capa.city of a str.uc.ture or 

str.uc.tur.al mem.ber is inc.re.ased to a sig.nif.ica.nt ran.ge.   

Ret.rof.itt.ing may be carr.ied out on a glo.bal bas.is by add.ing ext.ra load res.is.ting elem.ents or it can be done 

on a loc.al bas.is by ret.rof.itt.ing the exis.ting str.uc.tur.al elem.ents. Glo.bal ret.rof.itt.ing of a RC str.uc.ture can 

be done by the fol.lo.wing meth.ods: 

 

a. Add.ing she.ar wal.ls 

b. Add.ing inf.ill wal.ls 

c. Add.ing brac.ings 

d. Add.ing wing wal.ls 

e. Wall thi.ck.eni.ng 

f. Base iso.la.tion  

g. Mass damp.ers 

Loc.al ret.rof.itt.ing is a tec.hn.ique in whi.ch an elem.ent of a str.uc.ture is ret.rof.itt.ed and this can be carr.ied out 

by fol.lo.wing meth.ods: 

a. Jac.ke.ting of colu.mns 

b. Jac.ke.ting of bea.ms 

c. Jac.ke.ting of beam col.umn joi.nt 

d. Stre.ngt.hen.ing of ind.iv.idu.al foot.ing 

From all abo.ve glo.bal and loc.al ret.rof.itt.ing techniq.ues, jac.ke.ting is most pre.fe.rred met.hod of ret.rof.itt.ing 

that can be appl.ied by the fol.lo.wing tec.hn.iqu.es: 

1. Con.fin.eme.nt with exte.rnal ste.el cag.ing tec.hn.iqu.es 

2. Con.fin.eme.nt with fer.roc.eme.nt  

3. Con.fin.eme.nt with fib.re rei.nf.orc.ed poly.mers such as car.bon fib.res, gla.ss fib.re poly.mer etc. 
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Ret.rof.itt.ing with fer.roc.eme.nt con.fin.eme.nt is the old.est and eco.no.mic.al tec.hn.ique of ret.rof.itt.ing. Lots of 

rese.arch work has done on fer.roc.eme.nt con.fin.eme.nt and it is fou.nd an eff.ec.tive tec.hn.ique to use 

fer.roc.eme.nt con.fin.eme.nt for ret.rof.itt.ing of str.uc.tur.al elem.ents. The uni.que pro.pe.rti.es of fer.roc.eme.nt 

such as wat.er pro.of, fire res.is.tan.ce, low self wei.ght, dur.ab.ili.ty and cra.ck res.is.tan.ce mak.es it an ide.al 

mate.rial for wid.er app.lic.ati.ons. Due to low cost and less skil .led lab.our requirem.ent in fer.roc.eme.nt 

con.str.uct.ion, it is pre.fe.rred in vari.ous reha.bil.itat.ion proj.ects.  

a) Steel reinforcing mesh 

Fer.roc.eme.nt uses lay.ers of con .ti.nuo.us sma.ll diam.eter ste.el wire weld mesh nett.ing (met.all.ic or non.-

me.tal.lic) as rein.for.cem.ent with high vol.ume frac.tion of rein.for.cem.ent (2 to 8%) and the spec.ific surf.ace 

of rein.for.cem.ent is con.sid.era.bly hig.her for fer.roc.eme.nt than for RCC. Also, the rei .nfo.rci.ng ste.el wire 

mesh has open.ings lar.ge eno.ugh for adeq.uate bond.ing; the clo.ser dis.tri.but.ion and unif.orm dis.pe.rsi.on of 

rein.for.cem.ent, tra.ns.form the oth.er.wise brit.tle mor.tar into a high per.for.man.ce mate.rial dis.ti.nct.ly dif.fe.rent 

from rei.nf.orc.ed conc.rete. Skel.etal ste.el rods./wir.es/st.rands are used as spa.cer mate.rial and to form the 

skel.eton of the sha.pe of the str.uc.ture to be bui.lt, aro.und whi.ch the mesh lay.ers are lat.er atta.ched (Na.aman, 

2000). The type of wire mesh ava.il.able in mar.ket are squ.are, expa.nded, hex.ag.onal mesh as sho.wn in fig. 

1.1. 

 
Fig. 1.1 Types of Wire Mesh 

b) Cement 

Port.land cem.ent is gen.er.ally used in fer.roc.eme.nt.  The type of cem.ent sho.uld be sele.cted acc.or.ding to the need or 

env.iro.nme.nt in whi.ch the str.uc.ture is con.str.uct.ed. Mine.ral adm.ix.tur.es, such as fly.ash, bla.st furn.ace slag, or sil.ica 

fum.es, may be used to main.tain a high vol.ume frac.tion of fine fil.ler mate.rial as well as to enha.nce the pro.pe.rti.es at 

wet and hard.ened sta.te.  

c)  Aggregate 

Only fine agg.re.gate is used in fer.roc.eme.nt. Norm.ally, the agg.re.gate cons.ists of well gra.ded fine agg.re.gate 

(sand) that pas.ses a 2.34 mm  sie.ve; and sin.ce salt.-free sou.rce is rec.omm.end.ed, sand sho.uld pre.fe.rab.ly be 

sele.cted from riv.er.-beds and be free from org.anic or oth.er del.ete.rio.us mat.ter. Good amo.unt of con.sis.ten.cy 

and comp.ati.bil.ity is achi.eved by usi.ng a well-.gra.ded, roun.ded, natu.ral sand hav.ing a maxi.mum top size 

abo.ut one-.thi.rd of the sma.ll open.ing in the rei.nfo.rci.ng mesh to ens.ure pro.per pen.etr.ati.on. The mois.ture 

cont.ent of the agg.re.gate sho.uld be con.si.der.ed in the cal.cul.ati.on of requ.ired wat.er (Na.aman, 2000). 
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d) Water 

In fer.roc.eme.nt, the wat.er used for mix .ing cem.ent mor.tar sho.uld be fre.sh, cle.an and fit for con .str.uct.ion 

purp.oses; the wat.er of pH equ.al or grea.ter than 7 and free from orga.nic mat.ter silt, oil, sugar, chlo.ride and 

aci.dic mate.rial 

e) Admixtures  

To enha.nce the stre.ngth of fer.roc.eme.nt mor.tar mat.rix, poly.mers can be add.ed to conc.rete in gre.en sta.ge 

and aft.er con.str.uct.ion, surf.ace coat.ings like poly.mer bas.ed wate.rpr.oof.ing coat.ings, cem.ent bas.ed pai.nt 

coat.ing can be done.  

 

Structural applications of ferrocement 

Fer.roc.eme.nt can be used in vari.ous str.uc.tur.al memb.ers sub.je.cted to dif.fe.rent type of stre.sses. As a 

com.pre.ssi.on mem.ber, hol.low columns with hor.iz.ont.al sti.ff.ners can be cast in fer.roc.eme.nt. Colu.mns or 

wal.ls in conc.rete, RCC, sto.ne or bri.ck.work can be enca.sed in fer.roc.eme.nt to incr.ease the.ir stre.ngth due 

to con.fin.eme.nt. Memb.ers sub.je.cted to memb.rane stre.sses like she.lls, dom.es, pyra.mids can be cast in 

fer.roc.eme.nt very eas.ily; and bei.ng a hom.og.eno.us mate.rial, full sect.ion of mem.ber is util.ized in res.is.ting 

the memb.rane stre.sses. A grea.ter use cou.ld be made of fer.roc.eme.nt in wat.er-r.etai.ning cons.tru.cti.ons. 

Beca.use of its very sma.ll cra.ck wid.ths und.er serv.ice load and it supe.rior exte.nsi.bil.ity, fer.roc.eme.nt 

prov.ides exc.el.lent leak.age char.acte.rist.ics for app.lic.ati.ons in wat.er tan.ks. 
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