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A fundamental study on the Hydration and micro structure of High
strength concrete used by High calcium sulfate cement

Abstract

Park, Seung Bum

SRR U A
Im, Chang Duck

The purpose of this fundamental study is to investigate the mechanism of high stren-
gth concrete using the high calcium sulfate cement from a point of view in cement hydr—
ation and micro structure, As a results, it was found that the internal pores of concr—
ete are decreased by using the high calcium sulfate cement, because the hydrates of Et-
tringite which is densified in structure is much formed in early ages at steam curing.
In addition to the ettringite needs the 32 times of free water from mixing water for
hydration, This effect are not only decreased the water to cement ratio and also incre-

ase to comp. strength of concrete.

It was conclude that these above the two facts are the main mechanism of high streng-

th concrete using high calcium sulfate cement.
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Table 1 ‘Chemical composition of high
calcium sulfate cement

S102]Aia0a(Fe20s|Ca0 {Mg0 |NaaO|K20 [SOs|lg.toss| Sum
20,31 5.6 | 2.4 }60.9|2.9 10.12{0.75}6.0| 1.2 |[99.97

Table 2 Physical properties of high
calcium sulfate cement mor—
tar at steam curing

Specific| Bimine|Sound-| Setting

» Comp. Strength(kg/cm?)

gravity |(ca?/g)iness Ini Fin. 1¢ 3ds 7ds 28ds

‘{ 3.12 4800° | 0.06 |300 [7:45] 43¢ LYY 507 616

% Steam curing 65C. Shrs
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Table 3. Experimental design for mor—

phology and hydration

Series Cement W/c
Kind (%)
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(23¢C}) iday - Micro structure
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0.5 - Conduction
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Photo 1. Microscopic analysis of cement hydration compared ordinary
cement with High calcium sulfate cement at steam curing

condition (65°C, 5hr)
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Fig. 1 X-ray patterns of each cement paste
on lday at steam curing condition
(65°C, 5hr)
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Table 4. Test results of total pore
volume and comp. strength at
each ages

cesent 1d Jds 7ds 28ds

conditian

Pore 0.2236

Volume

0. 2501 0.2081| 0.1842

Ordinary

onp
Strength 215 298 425 &ne
Standard (kg/ca?)
curin

(23C)

Pore 9 1936
High volune
{ caicium —
sulfate [Coep. 256 326 445 509

Sirength

0.1804) 0.1789| 0 1750

Pore 0.1760] 0.1581

voiuse

0.1417| 9.1230%

Ordinary
omp 276 s 268 437

Steam Strength

Curan,

(65C

Pore 0 1396

High voluse
calCium
suifate [Comp. 458 82 536 548

Strength
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Table 5

Heat liberation of each cement raste and curing
condition

R/C (3)] 13t Peak 2nd Peak 2nd Peak
Temp (C) tine height
Cescnt (Cal/g- h)| (Hr : min)| {cai/g- b}
30 13,4 13:05 2.4
23C 40 131 14:3% 2.3
High S0 12.3 15:25 2.1
Calcium
Sulfate 30 §5.7 5:4% 6.6
Cenment
65C 40 5.0 6:30 6.5
50 $3.5 6:45 S.6
30 2.8 17:25 2.3
23¢C 4c 21.4 17:45 2.2
Ordinary 50 18.4 19:45 1.9
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Fig. 5 Heat liberation of each cement and
W/C ratio at standard curing
condition
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Fig.6 Heat liberation of each cement and
W/C ratio at steam curing
condition
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