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ABSTRACT

Two type ol expanding cement generally referred to as CSA with Hauyne(3CaQ 3A1,0y CaS0y) and Quick lime(Ca0). Hauyne
is formed 1o ettringite when there are presented with CaO and CaS0,, and Ca0) teacts with water to form Ca(OH);, Recently, the
mechanisim of compensation and expand mortar or concrete tend to same and il has been used improving on its shrink property. The
volume of cement paste varies with ils water content shrink with drying and re-wetting. Concrefe and mortar works are required
shrinking compensaton and expausion properties 1o reduce of potential crack. The use of expansion cement may improve on its
shtinking volume changes. CSA dosages for shrinking compensation limited by cemenl weight, but obtained difference expansion rate
with varied W/C or inorganic adnuxture. This paper studies expansion rate according to expansion cement dosages, water and
worganic admixtures as Silica fume. Therefor, the expansion factor has to considered before the application.
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Faction(%)=100y" (d/D))

d=maximum patticle size in each particle size

fraction

D=maximum desired particle size

0.00-0.3(%)=100+ (0.30/2.00)-100+" (0.00/2.00)=38.7-0.00
=38.7

0.06-0.30(%)=100 v (0.60/2.00%-100 v~ (0.30/2.00)=54.8-
38.7=16.1

L0O0-0.60(%)=100 v (1.18/2.00)-100 v (0.60/2.000=76.8-
54.8=220

2.00-1.00(%)=100 v (2.00/2.00)-100 «~ (1.18/2.00)=100.0-
76.8=23.2
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Table 1. Chermucal Compositions and Physical Properties of Calcium Sulfo-aluminate Expansion Admixture

Oside | SiO, | ALOs | Fes0s | CaO | MgO | SO, |Tgnition loss | [SOWPIE | po cap | SPecific | Specific
componecnt gravity | Surface area
14% | 13.1% | 06% | 47.8% | 05% |322% | 09% 1.4% 19.4% 293 [ 2280 em¥e
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Table 2. Requirements of Non-shrink Grout (CRD-C 621 Corps
of Engineers Specification for Non-shrink Grout)

Tem Requirement

not greater than 0.3

. A s
Expansion. %. 3, 14 and 28 days at any of these ages

Shrinkage. %. 28 days none
Compressive strength, 7 days 2500(17.2)
psi(MPa). min 28 days 5000(34.5)
Time of final setting, hr max 8
High fluidity(fhrid) 10-30sec
Fluidity | Moderate fluidity({flowable} 124-145 flow
Minimum fluidity(plastic) 100-125 flow

Table 3. Particle Size Distribution of Quartz Sand
Size (mm)| 0.0-0.30 | 0.30-0.60 | 0.60-1.18 | 1.18-2.00| sum

Fraction(%0) | 38.7 16.1 159 293 100
100
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Fig. 1. Particle size distribution of quartz sand.
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Fig. 2. Equipment measuring expansion for modified mortar.
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Table 4. Batch Composition of Cement Mortar with Various Expanding Admixture

NOC4 C42 C44 C46 NOC5 C52 C54 C56 C440 C540
Cement 40 40 40 40 45 45 45 45 40 45
Quartz sand 57.60 5558 53.56 4954 52.55 50.53 48.51 4449 55.56 5051
CSA 0 2 4 0 2 4 8 4
Silica fume 2 2 2 2 2 2 2 2 0 0
Superplasicizer 040 0.42 0.44 046 0.45 047 049 0.51 0.44 0.49
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Fig. 3. Conception diagram of machinery grout.
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Table 5. Expansive Rate of Cement Mortar with Various Expanding Admuxiure

NOC4 | 42 ca4 | cado | o6 [ Noos | cs2 C54 cs6 | Csd0

. 3 days | 0010 | 0000 | 0005 | 0000 | 0000 | -0020 | -0.020 | 0030 | 070 | 0010

EESETSS 14 days | 0050 | -0004 | 0018 | 0010 | 0000 | 0038 | 0020 | 0036 | 060 | 0015

28 days | -0050 | -0004 | 0022 | 0010 | 051 | -0038 | 0020 | 0038 | 060 | 0017

. 3days | -001 | 0000 | 0060 | 0012 | 042 - 0010 | 0035 | oss | o012

Unerestrained 570 o1 005 | 0008 | 0018 | 0012 | 062 - 0010 | 0101 | 08 | 0012
EXpansion

28 days | -005 | -0007 | 0022 | o012 | o - 0020 | 0101 | 012 | 0012
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Table 6. Composition of Mortar according to Expanding Admix-
ture as same Fluidity

Cla {C18 | C20| C2 [ C4 | C6 | C8

Cement 40 40 40 40 40 40 40

Quartz sand | 58 | 58 | 58 | 58 | 38 | 58 | 58

CSA 4 4 4 4 4 4 4
Silica furne 0 0 0 2 4 6
Water

14 18 | 22 18 18 18 18

(total = wi%)
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Fig. 7. Volume change at varions ages for portland cement
martar with CSA according to water.
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