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ABSTRACT

Pozzolan is to improve the strength and the durability of concrete as a result of the pozzolanic reaction, Broadly
speaking, pozzolanic materials can be artificial materials, such as slica fume and fly ash, and natural material, such as
rice husk ash, clay, volcanic ash, clayish pozzolan.

Hwangtoh is a mineral which belongs to a group of metakaolin, especially halloysite, and the main elements is
Si0s, AlQOs, FexOs.

The purpose of this study is to examine the application of Hwangtoh for the concrete admixtures, the composition
of this study is shown as follows.

Chapter I is analysis for properties of concrete as the kinds of admixture, and

Chapter II is analysis for properties of concrete as the replacement ratio of activated Hwangtoh.

As a result of this study, Hwangtoh is found to have high practical use as pozzolanic material, and the pertinent
range of replacement ratios of Hwangtoh on cement are 10~20 %.
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1. ¥£3 vk$ - (CSH gel A1)
3Ca(OH), + 25i0; =

3Ca0 - 25i0, - 3H0 (CSH gel)

2. Strétlingite %3 - (CASH gel 8%
2Ca(CH)z + AlOs + Si0; + 6H0 =

2Ca0 + ALO; - Si0 - 8H0 (CASH gel)
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Table 1 Factors and level of experiment
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W/B Aiming Admixture
Series slump Test items
(%) Replacement
{em) Types ratio (%)
' * Fresh concrete
FAx Slump (cm),
I Sk* 20 Dosage of SP agent (%),
BFS* Air content (%),
NHT* Unit weight (kg/ %)
+
| 55 17£2 AT
0 * Hardened Concrete
10 Compressive Strength (kgf/cm®),
I AHT* 20 Tensile Strength (kgf/cm’),
30 = Measuring age - 7, 28, 56, 91 days

* FA : Fly-ash, SF : Silica-fume, BFS : Blast-furnace slag,
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NHT : Non-activated hwangtoh, AHT : Activated hwangtoh,
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Table 2 Mix proportion of concrete

, W/B | s/a Admixture Unit weight (kg/m?)
Series ) | (%) - - : * *
° °" | Types of Ad. |Replacement ratio (%) W C Ad S G
- 325 0 833 934
FA 823 922
I SE 20 822 922
Efg 260 65 832 933
827 927

55 48 179

AHT 827 927
0 325 0 833 934
o AHT 10 293 33 830 931
20 260 65 827 927
30 228 98 823 923

* W ! Water, C ! Cement, Ad : Admixture, S : Fine aggregate, G : Coarse aggregate
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Table 3 Properties of using materials

Constituent Type Properties
Ordinary portland | Specific gravity:3.15
cement (OPC) Blaine:3,200 cm?/g
_ Specific gravity:2.2
Fly-ash (FA) Blaine:2,976 cm’/g
. . Specific gravity:2.2
Binder Slica~fume (SF) Blaine:220,000 cm?/g
Blast-furnace slag | Specific gravity:2.99
(BFS) Blainei4,379 cm’/g
Specific gravity:2.5
Hwangtoh (HT) Blaine:3350 cmYg
Chemical » - Naphthalene type
admixture | SUPerplasticizer | o C e o ravity 1,04
Fine Gmax dmm, F.M:3.16
aggregate Removal salt sand Specific gravity:2.56
Coarse Gmax 20mm, F.M:6.02
aggregate Crushed stone Specific gravity:2.58
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Table 4 Chemical composition of Hwangtoh
(Unit : %)

SiOz | AlbOs | FexOs | CaO | MgO | KoO | NapO | Ig loss
400 329 | 779 | 039 | 154 | 076 | 1.73 | 137
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