Journal of the Korea Concrete Institute
@ Vol. 28, No. 6, pp. 647~653, December, 2016
https://doi.org/10.4334/JKCI.2016.28.6.647

Eto|0] 113 o+ X|Etofl LHE S2t0]oH+

| —
LI &8s £
AHE " - 2B -

Vehdristn AAA AR Fete)

pISSN 1229-5515
elSSN 2234-2842
www.jkci.or.kr

2 23| EQ]

rfol

g5 B}

I:II-AJ-II:I_| 2) .

EER

ISMI(F)  PE3AH3)

Evaluation of Durability Performance of Fly Ash Blended Concrete
due to Fly Ash Replacement with Tire Derived Fuel Ash
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ABSTRACT In the paper, durability performance in FA (Fly Ash) blended concrete is evaluated considering replacement of FA
with TDFA (Tire Derived Fuel Ash) from 3.0% to 12%. TDFA is a byproduct from combustion process in thermal power plant,
where chopped rubber is mixed for boiling efficiency. This is the 1st study on application of TDFA to concrete as mineral admixture.
For the work, concrete samples containing 0.5 of w/b (water to binder) ratio and 20% replacement ratio of FA are prepared. With
replacing FA with TDFA to 12%, durability performance is evaluated regarding compressive strength, carbonation, chloride
diffusion, and porosity. The results of compressive strength, carbonation, and porosity tests show reasonable improvement in
durability performance to 12% replacement of TDFA. In particular, clear decreasing diffusion coefficient is observed with increasing
TDFA replacement due to its packing effect. Concrete containing TDFA can be effective for durability improvement when

workability is satisfied in mixing stage.
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Fig. 1 Photos of TDFA and Derived process = TDFA x% % FA y% & %4 2 YERH Aot}
Table 1 Tests for FA concrete with TDFA
List Test items Standards Age
Mechanical Performance Compressive strength KS F 2405 28 and 91 days

Pore structure analysis

MIP-Mercury Intrusion Porosimetry 91 days

Durability Performance Accelerated diffusion test

Tang’s method'” 28 and 91 days

Accelerated carbonation test KS F 2584 28 and 91 days
Table 2 Mixture proportions fort the work
C W/B W C FA TDFA S G Chemical ad.
ase (kgm®) | (kg/m’) | (kgm’) | (kgmd) | (kg/m®) | (ke/m’) | (% of binder wt.)
Control 70 0 865 882
T3FA17 59.5 10.5 864 881 AE: 0.7%
T6FA14 0.5 175 280 49.0 21.0 864 880
TI9FA11 38.5 31.5 863 879 AE: 0.7%
TI2FAS 28.0 42.0 847 863 SP: 0.6%
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Table 3 Physical properties of fine and coarse aggregate
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Fig. 2 Slump and air content in concrete with TDFA
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Table 5 Results of average compressive strength

Item| G | Specific gravity | Absorption EM
Types (mm) (g/em?) (%) i Age Average compressive strength (MPa)
Fine (day) | Control | T3FA17 |T6FA14|T9FA11| TI2FAS8
aggregate | 2.60 1.0012.70 28 | 263 275 | 284 | 265 | 269
91 31.7 28.7 33.2 33.1 34.1
Coarse 25 2.62 0.78 | 6.78
aggregate
40
Table 4 Chemical compositions for OPC, FA, GGBFS and ;i 1
TDFA s
B
Blai g 20 —+—Control
. aine L
Types Si0, | ALO; | CaO | SO; w —E=TIFATY
(sz/ g) % TEFA14
OPC 21.96 | 527 [63.41| 1.96 | 3,214 g 10 —=Torart [|
FA 55.66 | 27.76 | 2.70 | 049 | 3,621 R

average | 28.2 | 823 | 289 | 8.23 5,200
COV | 022 | 020 | 0.21 | 0.26 0.12

TDFA

o 7014 21 28 35 42 49 58 B3 O 77 B4 o
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Fig. 3 Compressive strength with varying TDFA replacement
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Table 6 Conditions for MIP

. Evacuation | Evacuation Mergury
Equipment . filling
pressure time
pressure
Auto Pore . .
minutes .51 psi
[V 9500 V 1.08] >0 > minut 0.51

‘Hg. contact angle: 130 degree
‘Hg. surface tension 458 dyne/cm
‘Hg. density: 16.5512 g/ml
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