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An Experimental Study on the Durability Performance for Ternary Blended
Concrete Containing Both Fly Ash and Granulated Blast Furnace Slag
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Abstract

Ternary blended concrete, which contains both fly ash and granulated blast furnace slag,

has an initial cost effective and is environment friendly. Furthermore, it has a lot of

technical advantages such as the improvement of long term compressive strength, high
workability, and the reduction of hydration heat. However, as the use and study on the
performance of temary blended concrete is limited, it is worthwhile studying the actual
performance of this technology. This study examined the durahility performance of ternary
blended concrete, compared to binary blended concrete and ordinary portland concrete. It led

to the conclusion that ternary blended concrete is very suitable for submerged members

under marine environment. However, it should be noticed that ternary blended concrete

becomes weak on carbonation, when it is situated on combined deterioration environment of

carbonation and chloride. Therefore, the curing duration of temary blended concrete should
be prolonged in order to enhance the resistance of carbonation.
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Table 1 Properties of aggregate

Aggregate Specific gravity FM
Fine 2.51 218
Coarse (Gmax 25mm) 2.64 758

Table 2 Properties of binders

N . i 0,
binde Chemical composition (%) Specific Blaine

. Ig. ; 2
SO ALOs FeOs CaO MgO  SOs loss gravity (cni/g)

OpC 218 58 36 606 35 26 10 314 342
GBC 250 110 20 531 46 22 11 2% 385
FA 630 260 29 20 09 - 25 229 446
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Table 3 Mix Proportions of Concrete
Mix Gimax Slump Air W/B S/a Unit weight (kg/m?)
Symbol (mm) (cm) (%) (%) (%) W C FA S A
OPC 25 12£2.0 4.5+1.0 42 42 160 330 - 711 1032
FC10 25 12+2.0 45£1.0 42 42 160 342 33 706 1025
GBC 25 12+2.0 45%1.0 42 42 160 380 - 695 1009
TBC10 25 12+2.0 45+1.0 42 42 160 342 38 692 1005
TBC20 25 12+2.0 45+1.0 42 42 160 304 72 690 1003
% TBC 10
> Fly ash replacement (%)
OPC: Ordinary Portland cement
GBC: Granulated blast furnace slag cement
FC: Fly ash cement
TBC: Ternary blended cement
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Fig. 2 Compressive strength with concrete type

0.14

[0 28days

0.12 — @ 56days

0.1 -

0.08 ™

0.06

ISAT test(m/ /m’/s)

0.04

0.02

OPC FC10 GBC TBC10 TBC20

Concrete type

Fig. 3 ISAT value with concrete type

Fig. 32 ZAYEY F714 AES A AE2A
Z7] TS WK 295 Hel AoE nE&Ya
ZAYES} ZelolofA]l 10%S 33k 3HEA =
ZAYES} 7P S WEFFES RS ¢+ A
t} 569 AFME n2LYga FIEY XY
71 F7Fete] Ufrgo] =

Fig. 49} Fig. 55 5% kgt 10% ik
o) Zb A3 AT E] FIRIA HELEA
FE H AoR HEZIYEC sy 248
2 3EA T3 FAYE} dsIA AFRESEATTL
A aste] DA g a0 B AL

142

rol

=R x=EZITsES| H73 A15(2003. 1)

18 —@— 28days
2’; 6 L —O— 56days
3
2z
£ 14 r
g
' 12 -

2
2
g 10 r
H
s 8
S
g
Eoy
g
s 4 r
a
2 |
0
OPC FC10 GBC TBC10 TBC20

Concrete type

Fig. 4 Deterioration coefficient by 5% HSOs4 solution
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Fig. 5 Deterioration coefficient by 10% Na,SO, solution
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Fig. 6 Carbonation with concrete type
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Fig. 8 Chloride diffusion coefficient
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