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Application of Nylon Fiber for Performance Improvement of Recycled
Coarse Aggregate Concrete
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Abstract In recent times, the lack of good quality natural aggregate has led to the alternative use of recycled
aggregate. However, the adhered mortars in recycled aggregate lower the performance of the concrete, such as by
reducing its strength and causing deterioration and cracking. In this study, the effects of nylon fiber (NF) on the
mechanical and durable performance of recycled coarse aggregate concrete (RAC) were experimentally examined.
Concrete specimens with natural coarse aggregate (NA) or RA were produced by adding 0, 0.6 and 1.2kg/m3 of NF.
Various mechanical properties and the durability of the RAC were measured and compared with those of the NAC.
In addition, in order to observe the hydrates and ITZ, SEM observations were made of the 28-day concrete samples.
From the test results, as expected, it was found that the RAC exhibited lower performance than the NAC. However,
the addition of NF to the concrete was effective in significantly enhancing the performance of the RAC due to the
bridge effect of the NF.
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Table 1. Chemical composition, mineralogical compound
and physical properties of OPC

Chemical composition (%)

SiO, AL O3 Fe;O;3 CaO MgO SO3 LOI
21.7 5.7 3.2 63.1 2.8 2.2 1.3
Mineralogical compound (%)

CsS C.S GA C4AF
54.9 16.6 10.3 9.1
Physical properties

Density (g/cm’) Fineness (cm’/g)
3.15 3,280
212 X
ﬁi:’zﬂ% 9% 265 glom’, T4 0.98% 2 ZHE
2.80%1 R e(sand)E AHESFA L ﬂ% A 2=
(NA: natural coarse aggregate)% Uk 2.64 g/c , 5T
& 0.66 %, JM A4 25 mmQl F= FSEAE AR

’—?ZH(RA' recycled coarse aggregate)
Aol 4, A R BIAE AL B 3
xﬂﬂw Ealo] B HLTA) oA R 2y
A% 25 mrh HE5 EEASN] ALgASIE, B A
ol AHE =A1e] 22l% 4dE Table 29k 2tk
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Table 2. Physical properties of aggregates

Properties Sand NA RA
Density (g/cm’) 2.65 2.64 237
Absorption (%) 0.98 0.66 431
Abrasion rate (%) - 21.7 475
Adhered mortar (%)* - - 5.56

* Acid-soluble value
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Fig. 1. Nylon fiber(NF) used in this study

Table 3. Physical properties of NF

Item NF
Diameter (xm) 23
Length (mm) 6

Density (g/cms) 1.16
Tensile strength (MPa) 919
Elastic modulus (GPa) 53

Color White

2.1.4 355t

ZaE] A F54((150+20) mm) R F7]F
((4.5+1.5) %)= GR3l7] AAste] PCAE A sHTA
(SPAl) 2 27| APAAEAZS A5

2.2 Higt
ZAYE AxXE 9I5t0] NA % RAE #2342 4
a0, NFe] £93S 3870, 0.6 2 1.2 kg/m’)
Asto] F 6t TAIAES AlFEi) ol 7]
A ENAC-F1)9 AAVEHEE 24 MPaZ 3}

(o ==
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Table 4. Mix proportions of concrete

Cod Unit weight (kg/m’) SP AEA

°® "W T c [ s | NAJRA]NE| (CX%) | (CX%)

N?f 170 | 350 | 745 | 1015 | - | 0 07 | 0.004

N?f 170 | 340 | 745 | 1015 | - | 06| 07 | 0.004

I‘_I?SC 170 | 340 | 745 | 1015 | - | 12| 07 | 0.005

R?IC 170 | 340 | 745 912 | 0 0.8 0.005

Rﬁzc 170 | 340 | 745 912 | 0.6 | 08 0.006

R?3C 170 | 340 | 745 912 | 12| 08 0.006

2.3 Mg

231 4=

FEEAT $100x200 mm AFF FAAS Ao
2 KS F 2405 2 24239 Z3te] A& 7, 28 2 9190
A ZAYEY FEHHAE 2 27 AT AFE A
shse.

232 E8

ASTM C 15859 &=3to] EAES F4& A4FS
AN en, AHE 28Y AlHE tidez 27EFA
(Si : initial absorption coefficient)E 2Hd 331t

233 Ex3=2

ZAEY FEFE AES ASTM C 6420 F3t
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(a) Natural aggregate concrete
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(b) Recycled aggregate concrete
Fig. 2. Compressive strength development of concrete
with different NF contents
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Fig. 4. Results of absorption measurement of concrete
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Table 5. Initial absorption coefficient (Si) of concrete

(28 days)

Mixtures Si [x10° mm/s"]
NAC-F1 225

NAC-F2 114

NAC-F3 4.9

RAC-FI 20.1

RAC-F2 16.2

RAC-F3 17.1

9, Table 55 ASTM C 15850 F=3lo] 24w 2

e 27FFASHE Hlaste] yebd Foltt
o] oA <& = gl%o] ZAYE FiHol W) Si Fhe
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Fig. 7. SEM image of NAC-F1 sample (x500)

Fig. 8. SEM image of RAC-F1 sample (x500)

(1]

(2]

[3]

(4]

Fig. 10. SEM image of RAC-F3 sample (x300)
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