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In this study, the mechanical properties of PHC pile concrete using alpha-type hemihydrate gypsum were evaluated. As the replacement
ratio of alpha-type hemihydrate gypsum increased, the setting time rapidly accelerated. In particular, when replacement ratio exceeded
20 %, the setting time was shortened due to rapid hydration reaction, making it impossible to secure working time. As the replacement
ratio of alpha-type hemihydrate gypsum increased, the ettringite and gypsum peaks tended to increase, and it is believed that the
shrinkage of concrete decreased due to the increase in the ettringite peak. At a As the replacement ratio of 5 to 15 % for alpha-type
hemihydrate gypsum, the compressive strength increased or was found to be equivalent to that of OPC. But at 20 % substitution,
workability deteriorated due to rapid setting, so use of the 5 to 15 % range is considered appropriate.
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Table 1. Physical properties of used materials

Materials Physical properties
OPC Density : 3.15 g/em’, Blaine : 3,500 cm®/g
BFS Density : 2.90 g/em’, Blaine : 4,196 cm®/g
A Density : 2.72 g/em’, Blaine : 1,400 cm®/g
S Density : 2.56 g/cm’, Absorption ratio : 1.51 %
G Density : 2.67 g/em’, Absorption ratio : 1.39 %
SP Polycarboxylate Superplasticizer

1) OPC : Ordinary portland cement,

2) BFS : Ground granulated blast-furnace slag
3) A : Alpha-calcium sulfate hemihydrate,

4) S : Fine aggregate, 5) G : Coarse aggregate

Table 2. Chemical compositions of used materials

Chemical composition (%)
Materials

Si02 A1203 Fe203 CaO MgO NazO Kzo SO3 LOI

OPC 20.70 | 6.20 | 3.10 [62.20 | 2.80 | 0.10 | 0.84 | 2.10 |1.96

BFS 328 | 156 | 05 | 435 | 44 | 03 | 05 0.1 |23

A 2.57 | 0.88 | 0.41 |39.99| 0.32 - - 55.79 | 0.04

Table 3. Experimental plan

Experimental Experimental Evaluation
variables level items
Cement type OPC - Setting time
Replacement - Drying shrinkage
ratio of BFS (Wt.%) 20 - Compressive strength
- SEM&EDS
Replacement 0, 5, 10, - XRD
ratio of A (wt.%) 15, 20 - DSC

H—‘

| (xS B2 M(Thermogravimetric analysis, TGA), Al

>

Z=AE 22 M(Differential Scanning Calorimetry, DSC)2 84
[HOM, DIMTEXR EME F=AXES0|E(Scanning Electron
Microscope, SEM), ZHTAAE X—rat S|EEAM(X-ray diffraction,
XRD)22 eH5IULCE
Z32[E g2 Table 401 LIEFH HiQF 20| 7|& PHC 232
E L50| F2 MEE= UL 80MPa Higfe 2 SZ A
(W/B)= 25 % ZIEIHE(S/a) 36 %, TH4EF2 130 kg/m*2
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Table 4. Mix proportion of concrete Table 5. Centrifugal casting conditions
Specimens | W/B | S/a Unit weight (kg/m’) Contents Low Middle Upper-middle High
ID %) | (| W | C [BFC| A | S G speed speed speed speed
OPC 520 0 0 629 | 1153 RPM 130 290 420 690
RAS 390 | 104 | 26 | 625 | 1147 Time (min.) 3 2 1 5
RAI10 25.0 | 36.0 | 130 | 364 | 104 | 52 | 625 | 1146
RAIS 338 | 104 | 78 | 624 | 1144
RA20 312 | 104 | 104 | 624 | 1143 Table 6. Setting time
Specimens Setting time (hour:minute)
=13 = D Initial Final Final-initial
2.3 AN&EA Mz H MY HH
OPC 3:30 6:30 3:00
2= ANA BIME AtZ5HH 23 2|E H|BIS St9 e, A RAS 2:30 4:00 1:30
Al= 'KS F 2454 glejEoR Tt 23229 YEZLE AE RAIO 1:00 200 1:00
0l Zsfof EGIT 232IE HlY X% 15,3 kg AZslof RADS 00 149 0:30
_ RA20 0:40 1:00 0:20
@200x300 mm 2719 ASHE BeH

HeEE0| FY5to
O=F NAGIUCE A 22
32 Z4(200 RPM) 22, %
59l 4T MY éf
SHXIE Mt =
i} 7+o| MZ| 1AIZE
= 10A|2te2

Table 52 20| X£(130 R
—’_,'*—(420 RPM) 112(690 RPM)
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Fig. 1. Curing conditions
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