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2. Rapid Choloride Penetration Test
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1. Rapid Chloride Migration Test
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Chemical Result Chemical Result
substance % substance %
Na20 0.11 MgO 1.6
SO;3 0.3 C3A 6.8
Fe203 3.7 L.O.1 1.6
Si02 21 K20 0.8
ALOs 4.8 CaO 62.8

Table 3. Chemical analysis of cement in concrete mixture
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Water Tensile Diameter  pepg ity '

Absorption strength (um) 3 Properties
P (MPa) r (kg/dm®)

0 400 22 0.91 Domain

Table 2. (Physical and chemical Properties of Poly propylen)
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1. X-Ray Fluorescence
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Carboxylate Poly Water
Sample ether propylen (kg/m®)
(kg/m’) (kg/m?)
Control 0 0 170
Ao 0 0.6 170
Al 3.77 0.6 166.23
A, 7.5 0.6 162.5
As 11.31 0.6 158.79
Ay 15 0.6 155
As 18.85 0.6 151.15

Tablg 4. Mix designp ¢fsamples A gsgng polychdioB8ate ether

additive
aaditive

E207 355l ool g5l B (slads gui LD A0 Jod>

Sample E207 Poly propylen

(kg)  (kg)
Control 0 0
Bo 0 0.6
B 3.77 0.6
B: 7.50 0.6
B; 11.31 0.6
B4 15.00 0.6
Bs 18.85 0.6
Bs 22.62 0.6

Table 5. Mix design of samples B using E207 additive
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Fig. 1. Chemical structure of polycarboxylate ether
superplasticizer (36)
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Solid visausit Particle
Percent (c qoisgg size( PH ion
% P pm)
49+1 1000-4000 0.1 8-9 Anion

Table 3. Technical specification of additive E207
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Fig. 4. Electrical resistance test
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Fig 3. RCPT test according to ASTM C1202 standard
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ASTM C 1202
RCPT Charch Passive
(©)
High >4000
Middle 2000-4000
low 1000-2000
Very low 100-1000
ignore <100

Table 6. Chloride penetration according to ASTM C 1202
standard
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Fig. 5. Compressive strength test according to ASTM C 109
standard
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2. Scanning Electron Microscopy

e

1. X-ray Diffraction


http://dx.doi.org/10.22034/22.6.135
https://mcej.modares.ac.ir/article-16-47967-fa.html

[ Downloaded from mcej.modares.ac.ir on 2025-08-09 |

[ DOI: 10.22034/22.6.135 ]

VPN L /8 o led /p s 5 oy 0533 groke Ol e pukige (pha gl — peds Ao

i8S Sl sl palS L gladsd O Cls ATV B A bl £ b slawisas RCPT 0sa3l s £ S
S 5 S 1P B 2 by by e O Dl ialS 7000
s SO
Bl = b slasisai sl o il Jllin A Jpir 4000
Water' Loss Fipal Weight g 3000
Sample Absc:;)ptlon V\ét)er wz;g)ht (SSD) 6 2000
& 1000
Control 8 168 2099 2261 0
Bo 7.60 160 2090 2256
B 7.60 161 2089 2250
B 7.50 162 2081 2243 @ Percent Additive A Percent Additive B
B; 7.40 156 2084 2240 Fig. 6. RCPT test results for mix design of A and B.
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Bs 7.25 145 2094 2239 x> %,T Qo> Q,&}T =W -r-#
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Table 8. Water absorption for mix of samples B -
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Electrical resistance less than 50 Corrosion is
ohm-meters inevitable

Table 9. Relationship between concrete Electrical
resistance and reinforcement probability
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Fig 8. The result Compressive strength test of samples A
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Chemical  Carboxylate E207 Control

substance %
Na,O 0.4 <0.01 <0.01
SO; <0.01 <0.01 <0.01
Fe,03 1.8 0.2 0.2
Si0; 16 16 3.8
AlLO3 3.1 0.7 0.7
P05 <0.01 <0.01 <0.01
La&Lu <0.01 <0.01 <0.01
MnO; 0.2 - -
Mg O 1.2 0.7 0.8
Cl <0.01 <0.01 <0.01
L.O.1 30 41.4 41.2
K,O 0.4 0.4 <0.01
CaO 46.3 52.8 52.8
TiO, 0.1 0.6 0.5
BaO 0.2 3.6 -

Table 3. Chemical analysis of Control, E207,
Polycarboxylate ether
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Abstract

In recent years, many studies have been conducted on the mechanical properties and durability of fiber
concrete. These types of concretes are used in the reinforcement and repair of high-rise structures. In this study,
the effect of mixing fiber concrete with 1 to 6% of additives including E207 and polycarboxylate ether
separately with polypropylene fibers using durability tests including bulky water absorption tests, electrical
resistance, rapide chloride penetration (RCPT) as well as compressive strength of concrete have been
investigated. In addition, to study the microstructure of cement paste containing polypropylene fibers and
polycarboxylate ether additives and E207 additive, X-ray diffraction (XRD) spectroscopy scanning electron
microscopy (SEM) and X-ray chemistry tests were used. The results show that with the addition of
polycarboxylate ether and polypropylene fibers (sample A) the permeability of chlorine ion in the samples was
reduced uniformly so that the maximum reduction in chloride permeability in sample A was 51% while the
addition of E207 additive and polypropylene fibers (sample B) reduced the permeability of chloride in concrete
by 35% compared to the control sample. On the other hand, by adding additives A and B in the mixing design,
the water absorption of concrete in samples A decreased by 27% and in samples B, 21% compared to the
control sample. Also, the addition of polypropylene fibers in the amount of 0.6 kg/m’ reduced the electrical
resistance of concrete in the samples by 5% compared to the control sample. The electrical resistivity in
samples A increased by 213% and in samples B by 268% compared to the control sample. Compressive
strength in samples A increased by 134% and 56% compared to the control sample of 7 and 28 days,
respectively. And the highest compressive strength in B samples at 7 and 28 days of age increased by 38% and
39% compared to the control sample, respectively. In addition, by adding E207 to sample B, the compressive
strength of the samples was reduced by more than 4%. Also, the results of SEM experiment showed that by
adding polycarboxylate ether additive and E207 additive to the concrete microstructure concrete mix design,
both samples were more homogeneous and denser than the control sample. The water apsorbtion less aligned.
The results of XRD and XRF experiments on the samples showed that by adding polycarboxylate ether and
E207 additives to the samples, more calcium silicate gel was formed and the aggregate pores were more
cohesive and cohesive than the control sample, which confirms the results. Compressive strength test of
concrete. According to the mentioned results, it can be concluded that with the addition of polycarboxylate
ether and E207 additives, the durability and compressive strength of fiber reinforced concrete with
polypropylene fibers are significantly increased against aggressive factors and concrete structures in the design.
Mix concrete using additives according to this research. They will have a longer life and greater resistance to
the aggressive agents of concrete structures, especially chloride, which will be economically viable in large
projects.

Keywords: Durability, Electrical resistance, CarboxylateEther, RCPT, E207.
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