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Effect of Anhydrite on the Mechanical and Durability Properties
of High Volume Slag Concrete
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High volume slag concrete is attracting new attention and are thought to have promising potential for industrial applications, partly
due to the climate debate, but especially due to their very low heat of hydration and their good durability in chemically aggressive
environments. However, High volume slag concretes tend to have slower strength development especially. In this study, the effect of
anhydrite (CaSO,) on the mechanical and durability performance of high volume slag concrete were investigated. The main variables
were anhydrite contents (o, 4, 6, 8, 10%). Test results show that 4~8% anhydrite concrete have improved engineering properties
(hydration, compressive strength, shrinkage, creep, carbonation) as control concrete at early ages.
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Matschei et al,, 2005; M. Singh et al_, 1995; J.T. Song et al,,
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Fig. 1. Scanning electron micrographs of supersulfated slag pastes
after 1 day of hydration(T. Matschei,et al.,, 2005)

2, A o1
2.1 A K=
Z32/E iR AFSE AHEE KS L 52012 BH&ol= =L

AAO] 15 AJHIEQKS L 26635 PHEGHE 2L HAR| 242y
1 0|2H(CGCBS)E ZYM= ARSI,

ANEE AHES} GBSOl 2feMdE H =2/ HE2 ta

i

APREE ATH0|H, AFRE 7|7|= RIGAKU ZSX PrimusO|CH A2
E AIHES £ 40 HE N2 BoguerS 0|Eat0 AlASt
Z7} C3A 51.6%, C3S 22.0%, C2S 7.4%, CAAF 8.9%9 2 LIEH
C}. GGBSQ| 318IRA & Ca0 37.2%, MgO 6.29%, A0z 16,4%,
Si02 34.0%2 ¥7|z= 1760\t

Fig. 2= A|MIER} GGBSO] CH3H KS L 1614
7] BMg o Zuts LIEtU D o &
Partica LA-950V2(2E HORIBA)E At
=(water)Z AFESIIC Fig. 20 E= H
U7 AHES| BHRUZHCH X2 2
At Aoz n27 2220 QlCt Ol Blaine
E 3250cm’/g, GGBS 4,330cm’/g)2| Z1et ¢

Table 2= 232|E HiE0| AFRE ZxHQ| 7|
EHHD QICh ZEMes U= 255 g/em’, B8 0.7%2 SiAL
AB5IRCH, A2 Ue 27, 2thEMA 7= 25mm,

8 0.84%2] FaETE MEIULL,

b

OII
1S
2
10
el

o
Ral
i

0P
rn

|0
2o
A

rx
oo M o
2 M

op M

o AL

:Q 1x

=
[}
(us)
n
1o
o]

& 1 fr i

G

to
N
S

o
©
nor  m
4

o

|0
=
e
o

o
ol

=
=2

=

ﬂ
o Ar %
Do

o
ikl
re
m .
0z
jo
-

(@]

1o
ol
mor iy

240 vol. 2, No. 3 (2014)

Table 1. Physical properties and chemical composition of OPC
and GGBS

Physical
properties
Density | Blaine
(g/em’) | (em/g)
OPC | 3.15 3,250 |21.2| 4.64 | 291 |61.9|1.87|1.22(0.29
GGBS| 2.89 4,330 |34.0| 164 | 0.5 |37.2|16.29|0.45(1.33

OPC=Ordinary Portland Cement,
GGBS=ground granulated blast-furnace slag

Chemical composition (%)
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Fig. 2. Particle size distribution of OPC and GGBS

Table 2. Physical characteristic of aggregate

Density Absorption .

( g/cmg) %) Fineness modulus
Fine aggregate 2.55 0.7 2.85
Coarse aggregate 2.70 0.84 6.81
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Table 3. Mixing Proportions of Concrete
Binder (kg/m’ Aggregate (kg/m’

MIX WiB (kg\XnS) C GGBS - A)H Total Fiii = ioar)se (BSX.];’)

OPC 0.35 155 445 - - 445 700 1023 0.4
HVSCl1 0.35 155 89 356 - 445 690 1008 0.5
HVSC2 0.35 155 89 333.75 22.25 445 6388 1005 0.55
HVSC3 0.35 155 89 311.5 445 445 687 1004 0.6
HVSC4 0.35 155 89 289.25 66.75 445 686 1003 0.6
HVSC5 0.35 155 89 267 89 445 685 1002 0.7
W/B= Water-binder ratio, C=Cement, GGBS=ground granulated blast-furnace slag and AH=Anhydrite
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Fig. 3. Hydration heat flow
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—ial= _ B} 2t 76%~190%2 LIEFGCHKIm et al,, 2005; Lim et al,, 2007
S0I8 - ACE Ol GOBSE Uyt HEYE NS baf 4 1 /0700w HERRE(K et al, 2005 Lim et al, 2007
ST 2o mE Z2uE MR, RaM0 210 7t
$E ZZE2 NAFL, S22 SRR AezE It 16 ;
' —=-0PC 100%
ShAd AT _ZDO JIRS X5l O OPC20% + GGBSS0%
i EAN SEE-S22 JIES 600£50mm=2 ZFEoI 1.4 iOPClé%:GGBSSO%JrAmhydrite 4%
o, 2E HIE0| 7EAE BAGIE HOR Uetsrh HrfHoR . |
GGBS% éogzlﬁ JEE_E'EO'”)\-I OPCEE" %%27%E$ a}to‘ 37_” ] —#—0PC10% + GGBS80% + Anhydrite 10%
LIEtgon, 0l= GGBS XiX| E44F BH0| 0inEn E&o17| uf Fog
—
20| 9I7aE| M50 IE Znt2 ARECH T3 24MDE o6
' #
319200] Z7ll0IE alEal &I SUL-B22 Y2 £ 04
lssiion], £5 Mol 2HYt g2 o2 TiE 0
0
otx7} 1 10 100
3.3 =P s Time (days)
ol M2 UYL= Al Auk= Table 40 LIEFLHQICE Yt Fig. 4. Results of compressive strength
Table 4. Test Results of Fresh Properties and Compressive Strength
Setting (min o Compressive Strength (MPa
s g (min) Slump-flow Air (%) p gth (MPa)
Initial Final (mm) 3days 7days 28days 91days
OPC 241 315 580 4.3 39.9 48.8 58.0 63.4
HVSC1 268 476 645 4.7 9.0 35.9 45.5 57.8
HVSC2 290 467 635 4.4 26.3 38.4 47.0 59.8
HVSC3 301 445 630 4.6 18.5 39.0 47.2 61.2
HVSC4 298 414 620 4.8 15.6 25.6 39.1 54.1
HVSCS5 302 408 615 4.5 15.9 24.0 36.5 52.7
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