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Abstract:

Reinforced concrete is the most commonly used construction material worldwide. The need for high
strength concrete and increased service life of reinforced concrete structures led to the development
of high performance concrete in the last decades. High performance concrete is typically a concrete
prepared with pozzolanic admixtures, such as metakaolin. Use of pozzolanes in concrete
microstructure have a long and successful history. In fact, their usage return to before invention of
present Portland cements about 2000 years ago. Utilizing pozzolanes as a part of the cement with
due attention to cement deficit and it's producing environmental problems is an appropriate way to
decrease cement consumption. and would improve some mechanical and durability properties of
concrete. Besides, the addition of fibers in concrete mix has long been recognised as a non-
conventional mass reinforcement that enhances the mechanical properties of concrete and provides
for crack propagation control.

A series of experimental studies were carried out to evaluate some mechanical properties of
metakaolin cement mortars reinforced with polypropylene fibers. Combind natural and crushed
sand, Portland cement, water, metakaolin, polypropylene fibers and superplasticizer were used to
construct specimens. In this study, metakaolin as an important pozzolane with percent 10% by
volume was replaced to cement in mix design. Polypropylene fibers with percent 0/05%:¢ 0/1% and
0/15% were used and then six groups of mortars including control samples were constructed. w/c
ratio in concrete mix design was 0.47 constantly. All specimens were demolded after 24 hours, then
they were cured in water until were subjected to compression and tension strength. 28 days
compression and tension strength, water absorption percent, slump test and unit weight of samples
were determined. On the basis of results, use of metakaolin and polypropylene fibers in cement
mortars cause to increase compression strength and crack resistance which figures are illustrated. In
this article, based upon the results, charts are presented and optimum data are also determined.

Key Words: compressive and tensile strength, metakaolin, polypropylene fiber


mailto:mojtaba.rouhollahi@
mailto:moha.civil@gmail.com
mailto:shahram_lotfi86@yahoo.com

Proceedings of the 4™ International Conference on Seismic Retrofitting, Tabriz, Iran, 2-3 may 2012 1

(SR

Paper Code. 4211
Ao L)

03355 (ot oled 4 e S e3le 5 B e DT Sl g 58 (g0 035 e Sl 53 CaSs e sl WA JLOT 5 Ol 7 2
oslizal Ayl e eslial oy St 3 5333l ge 3l 5 pene (5183 )l 53 g eds b e ) o ol 48l da 5 sla 558
b o Lol sls ot gl o (6300 b 5 IS 0 3 e b Caslie b slem G pbend lesng Bl 5 b 0N 5 ]
S hr Lol s o5 Y5 IS sb e il Jsltie (dSGa 855 1, (HPC) il 5 sl Sl el o5le pas Jsb 21531
Sl 5 bghn oS 5 Jgens o 53 Olos SIS 55 b e ST Ol 5 0T 28715 51 Jolo ST 5 0T Ol HUS™ 3 Lol 510
3l ol y 5 Asln Y350 ol S5 o ol &5 s U3 90T eten fT DS &5 e L ia 0L 5 g I S i
& i) 0313 0L gy Slosl s (k) & iy .5, e 3 (01 ST L pls ke V55 ) N o3, (sleiY 55 gk 55> ASTM C618

A oy S F8T AL (IS ST AT 5 (6 sl esle 15 4Bl SIS 53 el sl Dl st Ui g 05 e SIS

G b ol sl IS8 5 st 8L Sk 53 55 4 s T 55 4 o) SIS b s bl b a5 514 Sl o5 K
3208 (HaALSIOg  Jye 4 gl 53,15 Sl o sz 4) (5lussls 55 Cioman 5 Bl amsl 5 (5LedelS 55 oS osle Ol ye 4 ¢
Q)‘ﬁ:bf::;'\.w‘\:.-):/\n GV L;b:Ul)JAij)‘&:S}EKtAA:J}J&\ﬁ..x,i\,.:»&;_,ﬁlfomgk}._gxé.a\@.kma:hq,:;;}}lf.:)b
S gt k3 (931 5n 4 ok G1okm pioe JT PS5 bl ST OT 1 o5 pekn Ok Ik 31 il 43 FO+ sl 3 diade

Fun éu;);.u_TJ;@lp);:”}L;gTouﬂu,,tjﬁl}\@gcjlf@,zgu_ljél.MQ;._.S\)J..:L_.“‘,:;:A,ST;\ s Gkas
1y sl kS o 4 3y S5 5 oy 3 S s Ao BV s 53 Kr oo o S o
s (S ol Sl T3 5 O ol (glos cadsl 3l go oS 4 5T s 5 (S5 Dl st Loz ST 5 03 505 3

3303 o S & abaial Hlaw 3L e w33 Koo 053bT 655,y S5 p deslgmr Ctle 53 1450 was 4 o $Te 51 OMS eslizal sl
52 A 38Ty o le3T s e STy Olemw O gl Joe 1o 3l (CA(OH)2)  oodS S g sn b S e
SielasT 5o el 0y S Wyl Y Jgder 53 Canl ok (.\,.JChapeIIe SalsTLA978) Largent Lw s o Kos oxio 0¥55 5 Lix b awlie
- B el WA Sk w51 Sl w55 40 L;m):mwtfw,).\:,apuust,g,,;ja.\_:H;<Lx,&o‘>lj,~legup¢<icchapelle
33 Son aalone Y3550 b 58T 3 0k e el 4S9 5km e DL 3 53,8

(Largent, 1978) Chapelle _islo;T b ol it b dulio yo cizivo Y9391 iz 50y STy . ) Jgur

OY9591 (S xSy . .
s = . . _ oYeig £
(OY939 P57 & G134 0ud b yae Ca(OH), o Ko > )
£ AT a3y S o)l
frv e 5 Son
AYD "(pfa) cs ot 3y S
AR o S8 ke

APk 55l & oleb sline 53 Oloss 050l pdn Jor Sl o sl @S 1Sy 5 Slie «(1991) Bijen s Larbi olidss b,
GYLPH s o dS 4eaS7g ps Jltie ks 2ol 5 5 b o Sl i 5 o () JSK8) sy i 0 Sl S0 (2 5 0l 2 e it
J[1] (Asbridge et al. ;1992 ) wlewe 3LVY/O

! _ metakaolin
2 - pulverized fuel ash



