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An Experimental Study for Improving the Early Strength of Temary Blended Cement
Mortar

Jun-Young Bae’, Young-1l Jang~

ABSTRACT

Recently, the development and field applications of Ternary Blended Cement(TBC), where blast furnace slag
and fly ash are recycled in Ordinary Portland Cement(OPC) in order to obtain improvements in the durability
and heat of hydration reduction performance in large scale civil structures, have been increasing. Also, there are
continuing efforts by construction companies to reduce the construction time with the aim of reducing
construction costs. Therefore, there is a need to improve the performance of TBC, which has a relatively slow
early strength development. In order to improve the early strength of TBC mortar, the compressive strength,
SO; content, and SEM analysis was determined in this study on mortar with the fineness and content of blast
furnace slag and anhydrite regulated. As a result, to secure the early strength of TBC mortar, using blast
furnace slag with a fineness of approximately 4,200 cm?g, adding 3.5% anhydrite with a fineness of
approximately 10,000 cm?g, and managing the SOs content to roughly 3.72% was found to provide the most
outstanding early strength properties.
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Key Words : AFAE2A ZgHA|WE(ternary blended cement), =431 (anhydrite), $}=73=(compressive strength), Z7|7=(early
strength), -4 = (fineness)
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Table 1 Heat of dissolution of cement and mineral admixture

Classification Heat o(fc;i/sgs)olution
Blast furnace slag(BFS) 582
Fly ash(FA) 220
Ordinary portland cement(OPC) 603
High early strength cement(HSC) 613
CsASs + 2Ca(OH)2 + 16H20
— CsAH14 + 3(CSH) Q)

CsASs + 2CaSO4 + 76/3H20
— 3(CSH)+2/3(CaA - 3CaS0s - 32H20)+2/3AI(0H)s  (2)
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Table 2 Experimental plan

Binder composition(%)

Series| ID orcl EA BFS(fineness) AH(fineness)
4,200 | 4,300 | 4,500 | 4,700 | 6,000 |10,00013,000

-1 /100| - - - - - - - -

1-2 | 40 | 20 | 40 - - - - - -

| 1-3 ] 40 | 20 - 40 - - - - -
1-4 | 40 | 20 - - 40 - - - -

1-5 |40 | 20 - - - 40 - - -

11-1] 40 | 20 | 40 - - - 0)* - -

11-2]1 40 | 20 | 40 - - - (1)* - -

11-3] 40 | 20 | 40 - - - @ - -

1 11-41 40 | 20 | 40 - - - 3)* - -
1I-55 | 40 | 20 | 40 - - - @] - -

11-6| 40 | 20 | 40 - - - 5)* - -

11-7] 40 | 20 | 40 - - - (6)* - -
111-1] 40 | 20 | 40 - - - 3)* - -

11 {I11-2| 40 | 20 | 40 - - - - 3)* -
111-3| 40 | 20 | 40 - - - - - |
IV-1| 40 | 20 | 40 - - - - 0 -
1V-2| 40 | 20 | 37.5 - - - - 25 -
1V-3| 40 | 20 | 37.0 - - - - 3.0 -

IV |IV-4| 40 | 20 | 36.5 - - - - 3.5 -
1V-5| 40 | 20 | 36.0 - - - - 4.0 -
IV-6| 40 | 20 | 35.0 - - - - 5.0 -
IV-7| 40 | 20 | 32.5 - - - - 7.5 -

* Addition ratio of total binder content

Table 3 Target properties and test item

Series

Target properties

Test item

Compressive strength

3 days > 20 MPa
7 days > 30 MPa

- Compressive strength(3, 7 days)

- Compressive strength(3, 7, 28 days)

v - Chemical analysis of SO;
- SEM analysis(I-1, 1-2, 11-5, 1V-4)
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Table 4 Properties of materials

. Properties
Material — - - 3 —
Specific gravity | Fineness(cm®/g) | Ignition loss

Og‘im% ’(’ggg‘d 3.15 3,488 217
4,188
4,312

B;?;s; f(lggg§e 294 4,523 0.34
4,701

Fly ash (FA) 2.12 3,878 3.02
6,035

Anhydrite (AH) 2.21 10,056 -

12,941

40 mmf

= 160 rmm

A0 mm

Fig. 1 Compressive strength test specimen.
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Fig. 2 Scanning electron microscope.
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Fig. 3 Compressive strength obtained from five types of mortar mixes.
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Fig. 4 Compressive strength obtained from seven types of mortar mixes.
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Fig. 5 Compressive strength obtained from three types of mortar mixes.
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Fig. 6 Compressive strength obtained from seven types of mortar mixes.
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Fig. 7 SOs content obtained from seven types of mortar mixes.
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(d) Iv-4
Fig. 8 SEM analysis results obtained from four types of mortar mixes.
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