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Color Density PH

Type
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Table. 1. Super Plasticizer Specifications.
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Table. 2. Fibers Specifications.
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Fig. 1. Sieve Analysis of Coarse Aggregates.
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Water pe
Design ~ COMPreSSIVe  water Cement tg sand  Gravel plasticizer  gjymp Alr
Number Strength X9 %9y cement (£ 9 &9y (mm) Content
(M Pa) m3 m3 h m3 m3 m3 (%)
Ratio
1 15 221 328 0.67 901 716 0 4.7 3/2
2 20 215 356 0.6 888 707 0 4 3/1
3 25 211 381 0.55 879 699 0 3.1 2.8
4 30 206 416 0.49 864 687 0 2.5 2.6
5 35 198 440 0.45 862 686 1.17 6 2.7
6 40 195 476 0.41 851 677 1.61 5.7 2.6
7 45 191 516 0.37 838 667 2.12 55 2.4
8 50 187 534 0.35 835 664 2.61 5.3 2.3

Table. 3. Mix Design for Normal Concrete Samples

Fig. 3. “Twist-off” in-situ Test.
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CF™ Sp*
Design  Concrete+  Concrete+ %)
Number PP Glass
1 0.93 0.92 0
2 0.92 0.92 1.62
3 0.92 0.9 2.05
4 0.91 0.88 2.43
5 0.89 0.88 2.97
6 0.90 0.89 3.41
7 0.88 0.87 4.02
8 0.88 0.86 4.45

Table. 4. Super Plasticizer Specifications.
*Super Plasticizer **Compacting Factor

by oy Y-V

"noos :* W" O}Q}T—‘ _r_r

o3l b jze s 00 ad ay (g5l &l graal SO 0030l o
sdilir 03051 pll ome o a4 (Sl 235 o
53 S S 80k il b wlgal Ol 3 e 35S 0
@M&éé}&@bc@\b“bb\)d&(?)dﬁ.&
U ossd oo 5)ly shomn J,<.J b algal 4 Jsame o
a.L.Zwjf)lSA{ﬁ\)}.;fiw)b;;uiilﬁﬂ;)}aM
e Blze slarsasl s banglio 53" i 05050 s
O30 3l ek 35l5 el Ll o zs LB 5 015 ool
3 CanSs Jleu“\ b 5 o>y j;hw_} L;’J"- )L:w.! ud.:?&iu
e 5 i 55 15 0T oo slio (3T 5550 o 35

Al o s 6503 ele 4 Ly



\Yaq Jl/ o UL"“‘:’/V':“‘“:.")):

oo s pudige (a5 = (ale e

3" G Ol o e 5 (Saeed s s
el o] Cowd & ot 05 S5 L ()l Cuglin
O S5 bt &) e (G 053 4 a5 L e
4 gl JS dalae 5 Llad Hae Dlatis s 5l L
ot S Do D S5 e s Ssly=ax oo
el s Lol a.,\.aqu::m.jcjdb- gl s e e
w3l sy G5 DI 53 03 el a2 O SO S
ol powie Dojso s Ogen S Jedss 5l Olg e asb
.3 4o
Cenglie 5 (Ko ke alal 4l @ 55 L e
spbie Ol Gl O S5 Sose 4 Veme o (gliS
O e J<:"““"'° [ Q.s)ﬂ S 4 ¢l ‘[21]
Gl s 5 o (KemnS Jade 5 " i Ogell

el ol ealazul d‘}]&)}«é@dﬂﬁ)

SYie e Glyg Job mi-1-¢

uﬁ’l‘-’b)‘d‘}?‘“’}f)d)l'ﬂ&:bdfb"-’\l"‘wgﬁ.‘)b
Ao 5 @olid canslie b " iy 0505l 5l ol
el o &l N5s o SenS

9 """ Vgl 3 ol b o akly —)-V-¢
Gl Cwglio

5 "ot 0sasl el Sl ol s (0) s s
Olosws b ol antle onSle o ladi gas (g Lid e sl
(b O S5 o planil Ll 0 0315 OLES Y555
Sl b Jat  Seen Gl &S W1 o s 40 (F) il
VI SV e TR I RTA R
y = 8.596x — 15.211 ")

Soge 4 e Sl s Oge S5 Aol sl L
e ol Sope (Steen b 5 olkal y=ax
e Sl OIS el RS Y 4 e 8
3l SKales esle Jax v b (g3l 550> b &S Jl g
4 ez o Ol (Saean Jo Sl ol s 1 S 03linud
oy ol A8 L g dde S g (Saees Sl
(¢ ol ) b il ol Sl cpl s Gl O S

121

wlfbw\emcimwub&ﬁlm&jbm

.:}.flr@ Tmax u“:’ﬁ oo glie

" S S9! e 3T-Y-T-Y

Skl 1 skt U s ged S Jsde s 8l
L 5 ade A sl ol 4 pldl [197 YWY o e
S35 YE ke 4 dd el ¥Or 3 her 53 )en sl
o Ol b g 5 5031 YE (N3 Ol b o 0
-k OU sl Vass Olar b o 5 wisesl YE Y
S sl Y Olegw b o 5 w5051 TE 5 s
DA S 5 0 (1) IS Gille baaised A 4 ald
L bl 5o S

U e Ceaglia! o,»ﬂ RN C

Fig. 4. “Flexural Strength” Test.
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Fig. 6. The Rupture Module of the Beam- “Twist-off”
Shear Strength.
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Fig. 5. Compressive Strength-“Twist-off” Shear Strength.
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Fig. 9. The Rupture Module of the Beam- “Twist-off” Shear
Strength.
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Fig. 8. Compressive Strength-“Twist-off” Shear Strength
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Fig. 12. The Rupture Module of the Beam- “Twist-off”
Shear Strength.
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Fig. 11. Compressive Strength-“Twist-off” Shear Strength
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Abstract

Fibers incorporated in concrete, have different shapes and sizes. The main reasons for incorporating fibers
in concrete, are to prevent cracking, disintegration of concrete and to increase its resistance to dynamic loading
and explosion. As for ordinary concrete, pozzolanic materials can be used along with the fibers. In this paper,
the effect of the incorporation of polypropylene and glass fibers in concrete is investigated using the newly
developed “Twist-off” method. The “Twist-off” method developed by Naderi is a partially destructive method
with high accuracy and very low cost and negligible surface damage. In this method, a metallic disc with
25mm height and 40mm diameter is attached to the surface of concrete under test, using epoxy adhesive. After
the setting and hardening of the glue, an ordinary torque-meter is used to apply a torque until the metallic disc
is separated from the surface of the concrete. Since the adhesional strength of the epoxy resin to concrete
surface is much higher than the strength of the concrete, the failure is bound to happen at the concrete surface.
Therefore, the failure measured torque is used to estimate the concrete strength. In order to estimate the
compressive strength of the concrete by the method of “Twist-off”, a calibration graph is prepared by
employing concrete cubes with different strength. The “Twist-off” strength of these cubes were measured and
they are related to their compressive strengths, using ordinary compressive testing machine. Therefore,
compressive strength of pozzolanic concrete containing glass and polypropylene fibers were also measured,
using 150 mm concrete cubes. The surface strength of the fiber concrete cubes was measured using the “Twist-
off” method. The results obtained in this research, show that, addition of glass and polypropylene fibers to
pozzolanic concrete increases the surface strength, compressive strength, modulus of rapture of concrete and
the load bearing capacity of concrete beams. The random distribution of fibers in concrete beams, increases
its ductility and at the failure load, pull out of the fibers are predominant compared to their breakage. The
results tend to show that the addition of two percent fibers tend to increase the strength, ductility and the
modulus of the elasticity of the pozzolanic concrete. It was also observed that while the addition of glass fibers
increases the surface strength of the low strength concrete (40 MPa or less), its addition to the concrete reduces
its strength. Compared with the effect of the polypropylene fibers, it was seen that, the increase in the surface
strength of concrete with glass fibers is more pronounced. Examination of the results presented in this paper
tend to indicate that the “Twist-off “ method can be used for the determination of the surface strength of
concrete as well as its compressive strength, with acceptable accuracy and very little surface damage to tested
area. Compared with other in-situe methods for concrete strength assessment, the ”Twist-off” method is much
cheaper and needs no expert operators. Statistical analysis of the comparative results of the “Twist-off” and
the ordinary compressive testing method indicates that the torque obtained in the “Twist-off” method, can be
directly related to the compressive strength of the concrete without the need to calculate stress intensities. The
relation between the “Twist-off”” and compressive strength tests is seen to be linear.

Keywords: Fibers, Compressive Strength, Flexural Strength,“Twist-off” Method, Pozzolanic Cement.
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