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Unit Gravel Sand Characterestic
g/cm3 2.675 2.669 Bulk Density
g/lcm3 256 2544 Real Density

_ 1.6 2.3 Water Absorption

Table 1. Physical characterestics of stone materials
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5.1 Al203 2.2 SO3
4.1 Fe203 0.11 Na20
62.5 CaO 55 C3S
3.5 MgO 21 c2s
11 CAAF 7.4 C3A
2.5 The 0.3 The Percent
Percentage of Insoluble
of Weight
Loss on
Heating
1.2 Persentage 3.5 Sodium
of Lame Oxide
Physical Characteristics of Cement
145 min Setting 2950 w3 pdaw
Time cm2/gr
23 Water 0.13 The Amount
Needed for of Volume
Hydration Expansion
in Setting

Table 2. Physical and chemical properties of cement
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sealing material (bc39)

osbe 5 o L SUIL o sl w6 ped (golid Caglia (VY) IS

o 7days = 28days m90 days
55
=) -
c =
SRS = _
& = =
g o E
‘% NS = =
& "R R =
S 25 EL LS =
C F P PFl PFL5 PF2

Fig. 11. Comperessive strength of concrete with poly
propylen fibers and sealing material (sbf)

o S 3 S 55 medalin (V) Ko war gL

ek et Caaslie Aol esle dss V0 5 ) L U

wWWwW.SID.ir


www.sid.ir

o aslie eSOl sl G0 AL LT adles

.>ﬁ&&q&\)5ﬂ\5¢&l{&q@&

EILPEY
LaS g g ol | Sl SO 5 o ol8iulesl oS 2

S K gad eal b b b3l plonil Loyl 55 (5 1SCen

=S

References &l -0

[1]Mostowfi Nezad, D. “Empirical Investigation of
Behavior of Glass Fiber Reinforcement Concrete
(GFRC)”. Tehran, Esteghlal Publication, (2001).pp 83-
95,( In Persian).

[2]Chandramouli, K., Srinivasa, Rao, P., Pannirselvam,
N., Seshadri Sekhar, T., Sravana, P. "Strength Properties
of Glass Fiber Concrete”. Priyadrashini Institute of
Technology for Women, Tenali, Guntur, Andhra Pradesh,
India ,JNTU College of Engineering, Hyderabad, Andhra
Pradesh, India ,VIT University, Vellore, India ,Samual
George Institute of Technology, Markapur, Prakasam
District, Andhra Pradesh, India, ARPN Journal of
Engineering and Applied Sciences. Vol. 5.4. (2010). pp
1-6.

[3]Krishna Rao, M.V., Rathish Kumar, P., Srinivas, B.
"Effect of Size and Shape of Specimen on Compressive
Strength of Glass Fiber Reinforced Concrete (GFRC)".
Department of Civil Engineering CBIT, Hyderabad and
NIT  Warangal, FACTA  Universitatis  Series,
Architecture and Civil Engineering Vol.9.(2011).pp.1-9.
[4]Rezvani Div Kalabi, M., Hosein Ali Beigi, M., Emadi,
A., Ahlikhani Ardeshir, M. “Investigation of Mechanical
Properties Impression of Strap Self-Compact Conceret
against Variations of Strap and Water Content”.
International Congress of Civl Engineering. 8" Course,
Shiraz, (2010), In Persian.

[5]Sadr Momtazi, A., Afsoos Biria, H., Kafi Sia, S.,
Estalkhi, P., Bagheri Poorasil, M. “Study and
Investigation of Experimental Reinforcement Concerets
to Glass Strap”. National Congress of Civil Engineering
GFRC, 7 Course, Zahedan, (2013), (In Persian).

[6]Raikar, R.V., Karjinni, V.V., Gundakalle, V.D. "Study
on Strength Parameters of Steel Fiber Reinforced High
Strength Concrete”. College of Engineering and
Technology, Belgaum 590008, Karnataka, Int. Journal of
Applied Sciences and Engineering Research, (2012).
Volume 1(4).pp.612-622.

[7]Muhammad, N.S., Hadi. "An investigation of the
Behaviour of Steel and Polypropylene Fiber Reinforced
Concrete Slabs". School of Civil, Mining and
Environmental Engineering, University of
Wollongong,Wollongong, NSW 2522, Australia. (2008).
[8]Bagheri, A., Zanganeh, A., Shahmoradi, M., Adeli, A.
“Investigation of Effect of Macro Polymeric Strap on

212

Olesle 5 i GUIL o sls €30l et Canslie (V) 2

bc40 .
o 7days = 28days ®m90 days
18
=
@ 15
Ez
o
=5 12
e
=)
3 9
[
6

Cc B

G GBl GB15 GB2

Fig. 14. Flexural strength of concrete with glass fibers
and sealing material (bc40)

ot (039) s e ol b oS do esle 03555k
L oS dusl osle O3l 5 —dast Cuoslin 2alS Csl
5 solid Coglie sl Cel (SOF) s sl ool
(SN0 () 558 0 e

5N e Sl b Caglie 158l Cels LI O 58 Y
g atd SOl e by e LIl a8 55
el oy

- E X W GO I S LR PN PIVA IR TR R
23 (o s S s (b SUIL SU o5 4 (bC40)
N PO Y-S N RGP

S Gl Cao bt oS Au s e3le des 3 SO 055330 -8
Cooglin 555 0 ol 63V OUIL UL -« (bcd0)
e el 53 (Js Al SRl s TV B (gLl
LS ed 2l (6 S

Ghal Gl S T el Aoy 1/0 15 0353310
o g S ks (b SUIL U « (SDP) 2
A8 e sl e g (g5Lhs o slie s

o 4 (0C39) LB oo bt S iy Ol sl 035331 1
Caoglia 2alS el oy s ai s GUIL U
Spher GO 5 e

el e b SUIL U o 4 oS ancT esle 035330V
Sade doys Yo b s 5 oolis Cslie ialS

Gl Cao 5 b ()35 oS Aul esle 5 B 035331 A


www.sid.ir

\VC\TJLN/Y e)w/r.hvb.the_)jé

any Admixture”. Department of Civil Engineering Dr.
M.G.R., Educational and Research Institute University,
Chennai 600095, India , International Journal of
Engineering and Innovative Technology (1JEIT) (2013).
Volume 3(1), pp411-417.

[13]Khanzadi, M., Khazaeni, G., Sepehri Kahrizi, H.
“Influence of Cement Content Increase on Chloride
Diffusion and Microstructure of Concretes Containing
Nano-Sio2”. Modares Civil Engineering Journal, 11(1),
(2010).pp41-48, (In Persian).

[14]Yazndoust, M., Yazdani, M. “Experimental Study on
the Effect of Aggregate Fineness Modulus on Physical
and Mechanical Properties of Concrete”. Modares Civil
Engineering Journal, 13(2), (2013).pp161-177, In
Persian.

[15]Khuntia, B., Stojadinovic, S.C. "Shear Strength of
Normal and High Strength Fiber Reinforced Concrete
Beam Without Stirrups™.(1999). pp.282-289.

[16]Zhang, S.Q., Chen, H.F., Zhong, H., Leung F.M.,
Nick P. "Use of Concrete Admixtures to Produce
Waterproof Concrete — Asia Results”, 33rd Conference
on Our World in Concrete & Structures, (2008). pp 25 —
27,Singapore.

213

oot Ol jes wdige odgh — ele de

Conceret Bonding Strength”. Annual National Coference
of Iran Conceret Association, Third Course, (2011), In
Persian.

[9]Shekarbagi, M., Shekarbagi, Y. “Use of Polymeric
Strap (Steel and Poly Propylen Strap) for Improvement of
Conceret Quality in Marin Structure”. International
Exihibition of Nonosmosis Concerets of Water Reserve
Tanks, First Course, Rasht, (2010). pp 1-10, dn Persian).

[10]Singh, S.P. "Strenght and Flexural Toughness of
Concrete Reinforced with Steel — Polypropylene Hybrid
Fibers". Department of Civil Engineering, Asian Journal
of Civil Eengineering (Building and Housing), VOL. 11,
NO. 4, (2010).pp 495-507

[11]Kafeel, A., Ahmed, R., Uzma, K., Sherif, k. "Effect
of Compressive Strength on Bond Behaviour of Steel

Reinforcing Bar in Fiber Reinforced Concrete".
Department of Civil Engineering, University of
Engineering &  Technology,  Lahore, Pakistan

,Department of Civil Engineering, Qassim University, Al
Qassim, Saudi Arabia Global Engineering Associates,
Lahore, Pakistan,International Journal of Current
Engineering and Technology. (2014).pp325-331

[12]Tamil Selvi, M. "Studies on the Properties of Steel
and Polypropylene Fibre Reinforced Concrete without


www.sid.ir

Modares Civil Engineering Journal (M.C.E.J) Vol.17, No.2, June 2017
Effect of Waterproof Materials on Concrete Strength and Steel,
Polypropylene and Glass Fibers Concrete
A. Sheikh Abolhasanit, M. Vaghefi®", A. R. Fiouz®

1- M.Sc., Civil Engineering, Pardis Branch of Persian Gulf University
2"- Assoc. Prof., Civil Engineering, Persian Gulf University, Shahid Mahini Street, Bushehr.
3- Assist. Prof., Civil Engineering, Persian Gulf University

Vaghefi@pgu.ac.ir

Abstract:

Concrete is the most widely used building material. In Iran, the consumption of chemical additive materials
has been significantly more than the average consumption in the world. This is true especially in the case of
ready-mixed concrete industry which is the major producer and contributor of concrete in the country. Ready-
mixed concrete industry is among the highest potential sections that must pay_attention to the valuable
characteristics of chemical additives. Therefore, it is essential to develop the knowledge and technology of
chemical additive materials over the past decades in Iran. One of the important cases about concrete structures,
especially structures permanently or non-permanently located in the vicinity of water.and chemicals, is blocked
effect against leakage, influence, pressure or water containing chemicals attack. In this context, a type of
concrete should be used that is commonly known as “waterproof”. Also, to prevent cracking, high ductility,
supernatural strength and energy absorption capability fiber can be used in concrete or which many application
instances can be found. To date, it has become clear that different types of fiber can increase strain capacity,
resistance to impact, energy absorption, abrasion resistance and tensile strength of concrete. In this research,
the influence of the strength of regular concrete and fiber concrete sealing substances has been investigated.
For this purpose, compressive and flexural strength parameters of regular concrete and fiber concrete with
steel fibers, polypropylene and glass are studied by adding common waterproof material with different
percentages. In this study, concrete parameters of pressure and bending resistance are evaluated using material
available in the Khormoj and fiber and waterproof material. Crushed sand from Bushehr province was used.
All the stone materials in the concrete mix were thoroughly washed in the S.S.D state. Dashtestan Cement
Type 2 according to ASTM C 150 was-used for the mixture. Thus, compressive strength tests were carried out
at 7, 28 and 90 days on the cubic samples, and bending strength tests were implemented at 7, 28 and 90 days
on cubic rectangular samples. The tests were carried out on 34 mixture designs and 408 samples. The concrete
mixture contained waterproof materials including powder sbf-wr201 (acidic neutral) and powder bc40 (acidic
neutral) and liquid bc39 (alkaline) and. steel, polypropylene glass fiber. In this study, a mixture design was
prepared based on ACI 211 recommendations for concrete without fibers by weight method. Then fibers
(polypropylene, steel and-glass of 2,2, and 1% of weight cement, respectively) and the waterproof material
(with percentages of 1, 1.5, and 2% of cement weight) were added separately to the concrete mixture design.
Thereafter, the mixture design was calculated for each compound. Results show that waterproof materials bc40
and sbf increase the strength and flexural compressive strength, and waterproof material bc39 decreases
concrete strength and flexural compressive strength. The most important result of this study is that to add 1%
of waterproof materials bc40 to the fiber concrete with steel fiber increased compressive strength by 27%,
compared to the control sample containing fiber in 90-day strength. Also, in the flexural strength of this
combination no significant change is seen.
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