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INTROBUCTION :

Bajg] group of Nagpi has been manufachring Fabncs and Polymer
__Em'lpomis wilh wids mnga of applicabion including constructon industiy Tashi
indlia Lid. Nagpur, a marketing arm of 33I¥1 Group, inkroduced new product as
“PLAST FIBRES’ Fibrillated polypropylens  Fibres used as  secondary

mnfnmnemem material for Cun&rme and Morior

Ditector Yashi India Lid .has made the c:mmspmdanca with. Principal
Seualary{ WR }Walﬁ Easowrces Deparimsn!, Mantralaya Bombay vide leiter
Hﬂ TGILNE'RDI[}EH.! d-l' EJ'ZJDT

=3 o .
With referenca to- E-reil from  Govt ol 113007 the work of . study of Plast
" Fibre used in concrele was edtusted 10 Malerial Testing Division of Maharashira

Engineeiing Research instilute, Nashik-4 by Direclorate

* The Material Testing Division s taken the -study for plast fibre and
conducted various essential_ Tasts ‘on Conerete of 3 grades | M-20, M-25, M-40)
as ﬁ.‘lﬂﬁlﬂd by Tash india Lfd. Magpu!.

(2 ; SmFE OF WORK : _

3 To findout 'lhe .eﬁgm an pmpa{:es oi hardensd concrele of vanous gradaes.
with use of Plast Fibres g;}p&ad by Tashi India Lid. Nagpwrie. ihe Compression
sim@{" Fle;urai strength, Spit lensile strength . Modulus of elastictty and
Permeality '

(3 - Materialused : -~ Cement, Sand, Mg’ﬁ@’a‘e arid plact fibres supphed by
Tashi Inde Lid, Nagpur is used for lesting
o Cement  ACC Suralisha PPC Cemenl used al sife, same tement has
- —-b&u yused-at-this instilute, for kMuc profonion ol 3 gradu:is M -20.

M-25, M-40 Cement pmpf;ﬂlf 4w givertin Tabe - No 1
0] Sand Hatwal I::r:_mn colobed tocslly avaitzbie sand 2t Nagour regicn

18 used for the sludy. The Sand propeflies ae ol yary iy 1 abia
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GComrse Apgregale - Avalyis o earee aofegale ol Magpu: region
supobied by _Ta_r.hi iz Lid o weyd far e stutly The coarse agregsls
propemiies arsgiven in Table -0 3

FlattFibre figving lengih Gmm, 1 2mm, 20mm used for the shdy _ The
Fibres are supplied by Tashi dia Lid. Nagour and fixed as per given
pmpm‘ﬁbn 125 pm par 50 Ko bag of cement. )

[Properties of Fitres ame given i Table No.£ apd dre suppled by Tasy)
ndia Lid Nagpur :

Tust results ol concrete and Piast Fibres Tor M-20 aie gived i Table.5

Test resulls of concrete snd Plast fitve fof M-25 grade are gven in
Tables.

Tett resulls of concrete snd Plast Fibres for M-40 grasds arg oiven i
Tabby—7.

H-,pfmuouam :

Mmﬁfﬂfﬁﬂuﬁmmm e A3 d

. The Design of Mixes - Coniciete Mix Design for grade M4-20, 425 &40

using 0gre0sts of 20 mm, 10mm and Natura! Sand avaiab in Hogyur
reuimrsmd and AGC Swiaksha PPC cement is used a5 supphed by
Tashi

Fobeang Mix proportionis used for study of M-20 gradé usng Plas P
of, 2 sizp Binm and. 12rmm length as suggbsted by-Tashtindie Lid Nagew:

= LG g ] 5,
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i ey ¢ o i o781 Eoemiad o
Mg | Enlos e i Iy Fgfes i 7 LEEum i W e e L . i
]

Mas Prooortion 3 ) 9285



i

e

i)

Following Mix F‘mpwtm is used For M—Eu grade Concrelz using
. Piast Fibre of 3 sizes Emm, ?Emm and 20mm

= - = e S L
——— e ey sl e

- wﬁ _ sena . W#r Water Absorplion ! ’
[ [omm [ 0w sl P B §
C s e | sz ] % 1ders | wmmenz 5memi -
Kgrenm' | Kgfcum | Kgfowm | Kafcem [ Lipwem | 19mm -7 6 Liveum |
e M Bt e . ERES PR S
W= ' T
Whx pmp.;ﬂiﬂ\ ~ 1 1Es :-EITG
M —40 grade Mix proporfion Used for 140 grade is as below with fibres
of 3 Sires us[ng Gmm, ‘I_gl'ﬂl'lt; m’f"ﬂ lEfgIh
1 h _. | w l n:x;ﬂg !.*.I'mmwim
sy " B mm. - oy bl cocection - =.
450 ogs | 421.-{. %% | 1685 |zmm - 11.2L0eam
Kofeurn | Kgloum | Kgfaim | Kolesm | Livgem | 10mm — 6 Lifcum

Mix propottion ( 1 1.3423.12)

Sequence of Mixing : Initially half of the 1otal quadily of all malerials
Waler, sand, aggregaie excep! cemenl was added in laboratory mixer.
Then fibres of SPEciic 18nGIN i proporian of 175 g gm per 50 Kg cemenl
were slowly sprinkied inthe miker to have uniforn distribution of fibres fo
aveid batiieg action. The tafsnl Was then added and alse remaining
quaniitiles of aggregate, SNt ad waler e mixed.

i
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After Finalizing the concrete mix . 15 x 30°tm cylinders were cast fof

com yressive strength for control mix and Ih_:an for plast fitire having length
6mn1, 12mm, 20mm for compressive strength were cast and (asled a5 per
indizn slandard. Results after 28 days are g‘vm_in Tatie No. 56,7,

Fiorural Strength - The spé-cimm 10 x 10 £ 50 cnr bar were ¢igt for
M-20 W4-25, ﬁ!-ﬁ] grades and l&s!ad as per Indian standard @ 26 days
Forexural ﬂreng{h Easdls aﬂlw ZB ﬂars are given in Tabl'e 56.7.

s_pm Yensito Teit - cs{'btﬁrﬁ'! 15 30 it were cast for 1420, 1425
M- grade and Iﬁ:sted as per ladian standard at 28 days. Resulls are

gven @1 Table Ne 567

Moculus of Ela'sticit]_r = 16x 30cm size cylindesr were cast and Iesil;‘:d

* for £'Vale @28 days. As per indian slandart

Penneability - 15x 15 cﬂm-:iér were cast for permeabiity and tgsted 'I
@ Eé_days as per lndian slandard. ~— - -

{5) LFI'ERﬂTI_! RE STUDY:

i)

Thie exist many types of qmmale which have been developed fof
spacial pl.a"pusaer,. hgme‘;:al cemen| based Matrix 1S modified iy S0Me

et .'.:'....f..i_h.., -3 “Wely S0 HE"WTHW M{mwwmﬁgmmmnﬁlm1 R _.53 -

fitre reinforciéd concrele is defined as concrete made wilh hydrauh®
¢ renl containing fibre o fibre and carse aggiegate and diseoninuous
diserete fibre, Fibres can be made from nalusal maleri { g Asebesios,

sisal, celhilose ) o 8 aci:ﬁc:arqgodu-.i sm:h as glc':ss steal carbon B9

pulymer ( eg Polypropylene )
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The purpose of reinforcing the cerment basad malng with fibres is (o
mcrease the loughness There is enhancement 1o itee reinforced eoncrgte
in flexure, enhancemenl in foughness & 0 Compression. Fibre
seinforcement improves impacl sirength @nd fatiqiee strengih and also
reduces shrinkage. " '

Quantity of Fibre used is small, typica®y 1105 % by volume To
make fibre effective the lensie sIIEnglh elongalion &t felure and Modulus

- of Elasticity of the fibres need tobe substantiaily higher than the

toresponding propérties of Matrix. Sorms 0lhsr Sgﬂmlﬂ characteristics
n'l ihei'bma are aspér,t rahu:{ iLe. raju;: of Engtlo meandmetar} shape
andm.n‘fac& Imﬁure lm’ﬁgth and stnuciure. Thefibre can W‘Slmﬁ E]
mmﬂmumstrassﬁfmhlmﬂperdamlhﬂasi’mmf”d? '

éf = r( L) " \WhereT# interfacial bond strength
d = mean diameter of fibre
L = Length of fibre (£ < Le

We.can dad'm Leas Critical lengih ﬂ[ﬂbm

Such thatif L < L;meﬁh-gw;[ puil mﬂuftha miirlxtiualn iait.re.:f _

Bond Bl if L>L::Hrmﬂliil:ieitsaﬂwiliai mlms_i:m Tl‘leiengﬁm«l .
-Fiwe should hegn‘ea!er than the maximum size of aggmgata paricies.

erfacial bond strength-is improved bY T fibres having deformed or
roughned surface enfarged or hookad ends and fibrés should be able to
bend or Mouid. For example the use of Mullifiment o fibilated fibre gives
a-good inteffacial bond andkbvermme:-“- poor adhesion of plastic lo cement

pasie.

§ the Rilem Publication symposium ol - 1¢sing and Testmetbod of__

fibrecomposite Published in 1978 { red pade 13 ) Inthe paper entiled ™
‘Fnﬁmkatlng geudance for iesting of fibre congiéle in ACH commilles 544
© By Mr. E K. Schrader; it is slated that efiett of ibres on compressive

Strength is minimum compa‘ﬂﬂ"l{: glhar Properties. The compeessive



The purpose of remiorcing the cemant Lased malng with ibras is i
ncrease the toughness. Thete is enhancemani i fibre reinforced ¢ oncrgie
in fiexure, enhancemenl in toughness .and in Compression. Fibre
renforcament improves impact. strength and falique sténglh and also
mmmgs slaﬁﬁkagg_ R

-

~ Quantity of Fibre used is small, typicatly 1 10 & % by volume. To
make fibre.effective the 1eqsulastrergth elongation atfaiure and Modulus
of Elasticity of the fibres need to be substantially higher ﬂ'm the
mmpq‘:ﬁg properties of Mairn;: Some other sigrtﬁlm'ﬁ characteristics
n?-ﬂié_'l‘lb_r';es alé asped ratio ( i.e.ratio bf Ien_g!ﬁ to mean diameter), shape
and surface 1&5@[;;5;., lerigin and gtruciure. The fibre can ﬁnqi'!anti a
Maximum stress g‘-‘_f which daperids on the aspect ralid L/ d)

& = ( L ) WhereT = interfacial bond strength
d = mean diameler of fibre

o Sraah . “L=tengtholfibre (L < Lc )

Vi dofir L Leas : (::mauengmnfﬁbre T

Such that i L=< Lc the fibre will puH oul of the matrix d.moianue of

: Emd BUlif 1> Le then the fibre itself will fail in tension. The length of
Fin‘ﬂ shauld be greater than the maximum size of agaredate particles.
ﬁerfamal bond smgm i$ improved by ﬁbress having deformed o
mughﬂd surface enlarged of hooked ends and fibres should be able 1o
bend or Mould For example the use of Mullifimen! or fibrillated fibre gives
a-good nteracial bond 2nd overcomes poor adhesion of plastic to cement
pasie. :

#4—in the RilemPublication symposium of * Festing and Testmethod of ——

fibrecomposile Published in 1978 ( rel page 13 | 0 the paper entiiled *
"Fum:'uhﬁﬂg gjdame'lm- lest'mg of fibre eonciéte in ACH cominilee 544
* By Mt. EK Schrader. it is Stat&d that effect of fibres on compressive
Sirength 5 Mirmum compared iﬂ t}ther propeities. The comressive



; strength test are usually inlended as ynably control of Wir calics

+ and basic paste rather thal efied of fibre

1
»

i) InAmerican congrete Instilute ( AC1 ) Special publicalion SP-44 Published
in 1974 ( ref. Sp-44 ACI page 195) The Author Gilber R Mﬁllriasnﬂ'
have slaled thal in case of mlmssmz strength, the réhbris w}ar\y from no
increase in Compréssive sirength e to fbrasm' as mixch a5 100 %
ncrease in Eompresswe sh‘arlglh mer the piam r:Dtheie These in
mn&rstancres EIED EPP’.\’ o the effeci of the Fibres when used with Mortor
ard when used ingonctete because of conficting data.

(5) General Obiervation - .
1) iLis ﬁbsﬁ‘ved that mixing the fibres uniformely in - concrele is difﬁnu!t fask
Ftb_rés of more length have tendency to form ball.
2)=  For Sphi Tensile Tesl it was observed that control specimeniwithou! fibre )
was divided in twu halves. Where as fibre reinforced specimen remained.
= - together chie 1o inlerocking of fibes thus arresling the cracks | see
'/ . pholograph) |
0 3) . Millions of Plast fibre get uniformaly dispersed in every cubic meter of *
T Conciele ad MonGras mico eifordement sysiemn.

7} Bdrlt:_lﬁ_,s'iun 1.
1) The plas! fibre used m concrete holds the Concrete matenial componenls
logetner and gives the advarkage as if t is reinforced,
+2) - Because of ihe cidck arresling and cisek imiting ploperties fibre
reinfoiced contrete ean prove betler suited for additional reinforceme
material for emimake resistant siructure, tunned kning
3)  Plasi Fibre mrr&ams Split Yenzie and Flexural Strength in the range
Of 1010 15% %
4] There & litle affect of Plast fibre oo Compressive Strength of Concrais
5 " Tham e sligh! increase m Modulos of EIE;{F{“.i'-.f for M-20 . M-7% giande
buit shghl reduclion for M40 grade.
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Table -4
Propenies of Plast Polypropylene Fibre (PP) { Given by Tashi iz ja )

I Material i Poryﬁmpyl_m

2 " Fom s Firillated Stabised
'3 Water Absorption © il

4 Propery : Uttraviolel

5 Speciicgmity .. 081

6 Denier - - oy mS_fi! -

T Disperion e T

8 Cul length . smmi 12mm/ 20mm
g Tensile strengih 0.67 BNISgmm

10 Meking point 5 71657 C

11 gddandSatResislance  High . L
12 AlkafRessfance — — Exesflet — - .
13 Coow ' Nal ural Crushed.

14 Dosage " 025 t0 0.40% by wi of cement
; 125 g for every 50 Kgs bag of cement

-
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Phote- 1
“E’ — Modubus of Elasticity of Concreie
{ 15 X 30.om cylinder )
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Piwin- 2

Flexr at Streagh Spetimen
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