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Abstract

: The necessity for ground reinforcement of structures has been increasing in South Korea because buildings have encountered constructional

problems such as inclined structures and collapses caused by earthquakes or differential settlement of the foundations. With regard to a ground
reinforcement method, an increasing number of high-strength concrete piles have been used based on their advantages, including a wide range of

penetration depth and a high load-bearing capacity. However, problems such as the destruction of a pile head during on-site placement work can occur
when the pile has insufficient strength. For this reason, the strength of such piles should be managed more thoroughly. Thus, this study analyzed the

strength properties of high-strength concrete piles using blast furnace slag (BFS) powder as a cement replacement, which was generated as an industrial
byproduct. The analysis results indicated that the compression strength of the concrete piles increased when 10% to 20% of the cement was replaced
with ground granulated blast-furnace slag (GGBS). In addition, the compression strength of the concrete piles was calculated to be 80.6 MPa when
20% of the cement was replaced with GGBS, which was greater by 5% than that of an ordinary Portland cement (OPC) specimen
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Table 1 Physical properties of used materials

Materials Physical properties

OPC  Density : 3.15 g/cm3, Blaine : 3,500 cm2/g
GGBS  Density : 2.90 g/cm3, Blaine :4,196 cm2/g
S Density : 2.56 g/cm’, Absorption ratio : 1.51%
G Density : 2.67 g/em®, Absorption ratio : 1.39 %
AD Polycarboxylate Superplasticizer

1) OPC : ordinary Portland cement,

2) GGBS : Ground granulated blast-furnace slag
3) S : Fine aggregate

4) G : Coarse aggregate

Table 2 Chemical compositions of used materials

. Chemical composition (%)
Materials
SiO; ALO; Fe,0O3 CaO MgO Na,O K,O SO; LOI

OopC 207 62 31 622 28 01 09 21 19
GGBS 328 156 05 435 44 03 05 01 23
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Table 3 Experimental plan

Experimental Experimental Evaluation

variables level items
Cement type OPC - Compressive strength

10 - Flexural strength
Replacement 20 - Static modulus of elasticity
ratio of BFS -pH
o 30 p
(Wt.%) 40 - SEM

Table 4 Mix proportion of concrete

Specimens W/B  S/a Unit weight (kg/m’)
ID ) » w ¢ B S G AD
OPC 520 - 646 1179
HCBI10 468 52 644 1177
HCB20 250 36.0 130 416 104 643 1174 6.24
HCB30 364 156 642 1172
HCB40 312 208 640 1169

Table 5 Centrifugal casting conditions

Low Middle  Upper-middle High
Contents
speed speed speed speed
RPM 130 290 420 690
Time (min.) 3 2 1 5

Table 6 Curing conditions

Contents Pre.set Heating Maintenance Cooling
period
Curing (C) 40 80 80 40
Time (Hour) 1 3 5 2

A&EH3AIF, pHolH wMFZ2E FARAA Y Z(SEM)
E3) 243514t} Table 40 238 E vigHe Yepith &2
Y E g2 71E 238 E U5l AM-E I 3= 80MPa
o, EATAB(W/B)=25%, Z-ZAE(S/a)236% = 24
SHA T AR E O] ARE-TFo] ol X5 A E(S/a)-2 oA vE7 =
53l 36%= 1 GSFATE S 130kg/m’ 2 AT F
A o] Aol whe} 23l Th

Maintenance Cooling  Post pose
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20
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Fig. 3 Curing conditions
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Fig. 5 Compressive strength measurement results of concrete
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Fig. 6 Flexural strength measurement results of concrete
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