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An Experimental Study on the Self-Consolidating Concrete with EP Nylon Fiber
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Abstract

In this study, we find out the feasibility of self—consolidating concrete with EP nylon fiber. Three kinds of method
were used; when length of nylon fiber is differed for the experiment to investigate usability of nylon fiber with enhanced
performance by dispersing—agent coating in self—consolidating concrete, when mixing in other organic fibers
(polypropylene, cellulose) and in case of Binary Blended and Ternary Blended concrete mixed with different types of
mineral admixtures (blast—furnace slag and fly ash). Based on the results of the experiment described above, comparison
was made on the basic properties and dynamic characteristics of general fiber reinforced concrete mixed with enhanced
performance nylon fiber and SCC mixed with enhanced performance nylon fiber as a Mock—up test prior to the
experiment of application to the actual structure. Considering characteristics and durability of the fresh and hardened
self—compacting concrete, dynamic characteristics and durability were found to be more outstanding when using nylon
fiber for the mineral admixtures used, dynamic characteristics and durability were found to be more outstanding when

using blast—furnace slag.

Keywords : Dispersing—agent coating, Self—consolidating concrete, EP nylon fiber, Mineral admixture, Mock—up test
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Table 1 Physical Properties of Fiber

D Length Di Tensile | Elastic
Types Shape (k;j;gg (I:[it) Density ( l; Strength | Modulus
M0 (pa) | (GPa)
Nylon mono 0.6 6, 13 1.16 23 919 5.30
Polypropylene | mono 0.9 12 0.91 40 450 5.1
Cellulose melret 1.2 =292 | 1.50 15 510 6.1
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(b) Enhanced performance fiber

(a) Existing fiber

Fig. 1 Shape of Nylon Fiber

Table 2 Mix Proportions

Unit Weight (kg/m’)
W/B S/a -
Types Binder
()] (%) W S| G| SP | AD|Fiber
C | FA|BFS
Control 6.48 -
EP Nylon -
(6, 13mm) 54 - 675 106
Polypropylene 486 799 0.9
Cellulose 34| 45184 723891 771094 1.2
EP Nylon _
(6, 13 mm) 06
P on | o R .
ylon
6. 13 mm) 432| 54 0.6
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Table 3 Performance Standard Criterion by JSCE

Table 5 Chloride Diffusion Test Method

Rank Items 1 2 3 Electrolytic
- solution i i
minimum - gap between 35-60 | 60200 >900 Types : voltage | Time |thickness| measure
Construction| reinforcement (mm) Negative | Positive V) |(hour)| (mm) ment
condition | Amount of reinforcement | =350 | 100-350 | <100 cell cell
Flowability | Slump flow (mm) 600—-700 | 600700 | 500—650 KS F 2711
@astmc | 3% 1 OM e 16 | 50 | clulomb
Time required to flow 9-20 7-13 4-11 NaCl NaOH ciwombs
. through V—funnel (s) 1202)
Segregation p o N
resistance ime required to reacl _ _ _
500mm of slump flow (s) 5-20 3715 3715
Filling height of U—box (mm) =300 =300 =300

Table 4 VSI(Visual Stability Index) (Rooney, 2002)

Rating No. Criteria
Highly . _
Stable 0 No evidence of slump segregation

No mortar halo, No aggregate pile—up, Slight

Stable ! bleed and air popping
Slight mortar halo, Slight aggregate pile—up,
Unstable 2 Noticeable bleed
Highly 3 Large mortar halo greater than 10mm
Unstable
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Fig. 2 View of Chloride Diffusion Test
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Table 6 Results of Fresh SCC with Different Fibers

Table 7 Results of Fresh SCC with Different Mineral Admixtures

Slump flow U—-Box Slump flow U-Box
:IL —‘"j: 7gUO D ‘Hl ‘HZ HQ/fll VSI Types 1;)00 D ]{1 ‘HZ flz/fll VSl
(sec) | (mm) | (mm) | (mm) (sec) | mm) | (mm) | (mm)

Control 8 650 380 340 0.89 0 FN 6 9 640 370 350 0.95 0
EP Nylon 6 9 640 370 350 0.95 0 FN 13 13 620 380 340 0.89 0
EP Nylon 13 13 620 380 340 0.89 0 BN 6 8 650 370 350 0.95 0

Polypropylene | 14 610 380 340 0.89 0 BN 13 9 640 370 350 0.95 0
Cellulose 8 640 380 340 0.89 0 FBN 6 13 620 380 340 0.89 0
FBN 13 14 610 370 350 0.95 0
N (where, F: FA, B : BFS, N : EP Nylon Fiber)
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Table 8 Strength Results for Fiber(MPa)

Compressive Tensile Flexural
Strength Strength Strength

T
ypes 7 ] @ o1 | 7 ] 2] 9| =

days | days | days | days | days | days | days

Control 36 53 58 27 | 28 | 32 5.5

EP Nylon 6 35 50 56 27 1 33 | 36 6.9

EP Nylon 13 26 48 54 27 1 32 | 35 5.7

Polypropylene 32 45 57 3.0 3.1 3.3 5.8

Cellulose 29 44 52 28 | 30 | 35 6.8
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Table 9 Strength Results for Mineral Admixture(MPa)

Table 10 Carbonation depth(mm)

Compressive Tensile Flexural (@) Fiber
Types Strength Strength Strength Types 7 days 14 days 28 days
7 28 91 7 28 91 28
Control 4.9 5.5 6.9
days | days | days | days | days | days days Hro
EP Nylon 6 5.5 5.8 6.8
FN 6 35 50 56 2.7 3.3 3.6 6.9 " 5 o0 o0
EP Nyl 5. . .
EN13 | 26 | 48 | 54 | 27 | 32 | 35 | 57 - yonl - o o
BNG6 | 31 | 50 | 60 | 34 | 36 | 41 | 75 oypropylene : : :
Cellulose 3.9 5.7 6.6
BN 13 37 53 61 3.6 3.6 4.0 7.2
FBN 6 31 44 53 2.4 3.6 3.8 6.5
FBN13 | 31 | 45 | 59 | 24 | 30 | 37 | 63 (b) Mineral Admixture
Types 7 days 14 days 28 days
FN 6 5.5 5.8 6.8
W 7 days 28days MO9ldays
o FN 13 5.9 6.0 6.9
BN 6 4.6 4.9 6.3
F 50
s BN 13 4.3 4.3 7.1
= 50
= FBN 6 5.1 6.4 6.6
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Table 11 Results of Chloride Diffusion Test

(a) Fiber
Types Cotlombs cr diffusigt; co;efficient Penetration
(X107, m/s) Depth (mm)
Control 5171 13.56 25.3
EP Nylon 6 4289 11.59 24.9
EP Nylon 13 4464 11.98 24.5
Polypropylene 5337 13.92 25
Cellulose 4100 11.16 22.9

(b) Mineral Admixture

Types Coulombs cr diffusif)lg Cogfﬁcient Penetration

(X107, m'/s) Depth (mm)
FN 6 4289 11.59 24.9
FN 13 4464 11.98 24.5
BN 6 4352 11.73 17.0
BN 13 4536 12.15 15.1
FBN 6 2736 7.94 14.1
FBN 13 3083 8.78 14.3
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Table 12 Mix Proportions

Unit Weight (kg/m’)
W/B | S/a -
Types Binder
P @ | @ | w S| G|sp|AD |Fiber
C | FA
NFC 6 27| —
— 1 34 | 45 | 184|486 54 | 723|891 0.6
NFSCC 6 6.7510.92
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