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ABSTRACT

The purpose of this study is to investigate the effects of adding nanosilica
and microsilica on the mechanical properties of cementitious composites
containing polypropylene fibers. For this purpose, 13 composite mixes
with the water to cement ratio of 0.28 were considered. One mix without
microsilica and nanosilica, 4 mixtures with 0.5%, 1%, 3% and 5%
nanosilica replacement levels, 4 mixes with 5%, 7%, 10%, 15% of
microsilica, and 4 mixtures with the combination of microsilica and
nanosilica were investigated. According to the results of the experiments,
the composite samples containing microsilica and nanosilica had better
results than the samples containing only one of these particles. In fact, the
results of 28-day tests showed that the combination of 10% microsilica
and 1% nanosilica produced the best cementitious composite according to
compressive, tensile and flexural tests.

ARTICLE INFO

Receive Date: 30 August 2019
Revise Date: 23 February 2020
Accept Date: 07 March 2020

All rights reserved to Iranian Society of Structural Engineering.

Keywords:
Microsilica,
Cementitious composite,
Fiber,

Nanosilica,
Polypropylene

doi: https://dx.doi.org/10.22065/jsce.2020.199749.1936

*Corresponding author: Moosa Mazloom
Email address: mazloom@sru.ac.ir



http://www.jsce.ir/

FAIEYD amiso AF o0 Jlu ¢ 0 slodi A 0590 (clu g0 3lu (qwikigo i g 31 — (ods 49 g

Journal of Structural and

Construction Englneering “LMJ 9 °).L~° LS-MI . 4.1 )-A:A-;
(Fadgiy — (oole)

g fa—gale og p i
a5l g 6 jluw uusigs

WWW. jSce.ir

SUI g9l> Gl b o jamols (Slso wlasino p uduwgil Jdl (w0

: 9
u vy ’? ‘s s

Tl S0z (5 5T dozmo T (539595 Lyl « Mpgllio (cuwge

Ol il o 2y A s ey oKLY oy s rdigeo oSl pode lo —)

Ol T o 2y A o Con i oKL oy pas pwdigeo 0SS w0l pwdigo LS ulid 5T-F

PRV

b S 5l Slons oy jgolS SlCo Dlartino o ubewg oo 5 urkewsil G095 U (o) G ) I Suo
AT T o /TA s Sl o o Coed b bplro 2,k IV (6 0dine S0 plaileil sbite ut o] losy
s b P T8 LF o 1 s oD Sl sl kol s b b F il 5 ey Son 3
ali gl s 28,5 L5 0 pedesgl 5 kg S o5 b 2o b K g A TN e SV G JD Gl (050l ks e
b prdessili O3 (o5l (slodigei &0 Coid (S sl o pdassili 5 g o (L oS slodized ioloj]
Gt ehensgil T g sy Sico [) o oS5 a5 0l Gl oy, TA (sl tloj] gl (83l j0 Aty lg  urdiaws Ko

35 ol g sanlS ] e g S 5 5yl sl Ceaglio 1o |y drects

o9y (b combiwgil c SLII (sl (Sloww o 590l ¢l 3o I (guls’ ilods

bz s awll :lio adslw
https://dx.doi.org/10.22065/jsce.2020.199749.1936 e RO H RS Sy &5 I
doi:
10.22065/jsce.2020.199749.1936 ARV \WAANYNY VWAAMNYAY | AYAANY/- S \YAA/- 2/ A

pollic cwgo

mazloom@sru.ac.ir

:J s ° . "934.5

1S S oy

FAIGYD amio AF e Jlo ) 0399 0 slowi A 099 (odlu g 0w (wikigo (i g 33 — (ol 4 pid


http://www.jsce.ir/

G191 0 3w (gwiigo oo sioleolo

5 Ll el e GRl38 59, & 55, lapl wlst Grtzmes s Glesle dllas (ogime (g (Slor lacdle
59 00,58 jeb 4y 39 S 30 3l eoliul sl la Sl j0 04l 02y ol iiS Caeglie wile Slge cpl Caals I LU Ol pae
WIS oo Gl 053w ] liie Az gl a5 (eolge it Loty culee Sl (S e 5 Lo Shg 5l ol Ssrte Jol) (sl
aile iz sl Shae L) was dlge aized ;0B ¢ olaand § Somd 0,8 4 pastie sla g og Ll s 4 4 aies slay]
5 o5 1S 6 Lad Cooglie p yeudy 1 aS i o )15 [0] Ramachandran o [¥] Ukowski 4 Czamecki « Jl> ol b .oiS oo oS
oS erkess o lse il Shee po b ol b IV $laiss o ool o jo IS Jsb 4y 0)pe 5 Gekiws psd egoly ;iS5 asile
3 sladle o ol epdle [A] abige 5,5e (mliiio 18 gime lap Vs 3 (o dpbige edsl urbe pg rizren
o> 69, 3 oots Dl shls hd cpl [y Al ol oas i Slidiss e 6l (ulidie 43 5 eolitwl 4 yorie oy yde 5 (591008
DT ses gl So5d 5 ol (olss o,y bl bl 4y Gloww (e Slaca jouelS

Yoore Sz bl o sl udiwsib ( Slasw plo gb dlge 51 ool und g oolatul 0550 Slge o yies 51 (S

olBl 4 Az b (Jy cal U5 Gl 4 pless 4 Cond i 9Ll G (LS eding Soe b aslie o kgl
el Gurkewgil (o958l a5 wisls ()55 V18] o Sea  HOrsZCZaruk  .col asg LB golamdl a5l fol> canglis
CS U sy, calows slajls as Dl oo SY953 Caols Jdods ool Corw i (IS (63358 talS g (s, lid Coglie Liul3él
o ple 9 HOMSZCZArUK vy oasplonl L3 ladlas ol yon 45 [VF] ol s QUETCIA .o oo a1 o510 Jlisles 5, 5 (H
TYY S5 a4 e 5 (5,Lad Cuoglin dgugp g T oo JEDT AU (g5lwos pid 1o ediw S350 jgam a8 wilesls las [Vo-yfl
S 0T S0l L S o 5 1, lases (sl jorlS plgd urliaostl oS5 Wl 3,055 o slo g 0575 b ool T A
89y 2 Oeawgil 13U 4y sadosls jolais| Db is slass 4z S .l ol (Lukwsil comx ol 4 v Cxlie (YL i) I3
IRE oo Spge Olzmen T lor = s ranly Sletnels atee) Lol e andly al8 43S ams Jsb )0 Slores SujerelS ol
ol NNV] s )ls S5 5 dloss Cujonals SilSe olys 595 3 oakiwgil 156 g 05all 0,015 b allie ol oyl plis .ol a8 5
SBUINL ouss glaslu pdlas cosds (IS job @ .cwl 48§ 1,8 axlllas 050 aLidS ano F 3l (50l olge 5l oolaul b o0
0 0,é g Dllem (550 5l oolainl b oosS Cugdl o b o dils slo,lens oY ¢ J5 0 - ool )18 e leie 4y el ool anslis
oolatul (5 Cagis (gly 05950l Flaanel b Elsl (Le logn b SIS Ly (b asle eatae SLIL 05,85 BB bl oyg0
ol 438,515 ey 23590 Sloww = (6 ey GaiujonalS (SlSe (2155 (59, 2 abrasil 3B (Baios cnl o [V eV A g e

2NSiO,

3 Interfacial transition zone (ITZ)

5> Polymer cement composites (PCC)
1 Polyvinyl alcohol

2 Polyethylene

3 Polyamide
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3 Interfacial transition zone (ITZ)
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