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ABSTRACT

In this swdy the effects of specific sorface area of cement, addition amount of gypsum and subslitution ratio of gypsum anhydrite
on the physical properties of cement mortars were investigated by measurements of setting time. flow, compressive strength and
hydration heat evolution rale. The results showed that fluidity of mortars was increased by 40 wi.% of maximum flow change with
the decreasing specific surface area of cement from 3,500 cmzlg to 3.300£50 cm¥g and atfected by the relationship between the
chemical activity of cement and the solubility of calcium sulfate in water-cement system. So reducing the specific surface area of
cement and balancing between the chemmcal activity of cement and solubility of caleium sulfate are desitable to prevent the [Muidity
of concrele from decreasing by high temperature in summer season,

key words : Fluidity of concrete under high temperature, Activity of cement, Sulfate ability
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Table 1. Chemical Composition of Clinker and Caleium Sulfates
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Table 2. Design of Experiment and Experimental Order

™ Substittion of
anhydride
(WE5) 0 20 40 60 &0

Total SOy (wt%)

1.9 60 0C
2.1 70 1o
23 19 | 20130 40|50
2.5 8O 129
27 90 139

* [~13 . Mix number
O - Blaine specific surface area 3.600 Cmifg .
@ . Blaine specific surlace area 3,300 cm™/g and 3.600 cm/g

$10; | AbO; | Fe0; | Ca0 | MgO | 5Oy | KO | Naw0O | TiO, | P05 | LOT |
Clinker 2154 | 546 | 322 | 6350 | 353 | 023 | 106 | 009 | 030 | a5 0.66
Nawral dihydrate* | 163 | 038 | 017 | 3420 | o4 [ 5039 | 003 | 001 | 002 | 001 | 1230
Natwral anhydrite | 050 | 015 | 005 | 3912 | 005 | 5690 | 004 | 001 | 003 | 00t 2.5

*Heat-weated at 140°C for 12 h
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Table 3. Experimental Conditions of Mortars

.. addition of temperatwe ol cement terperature of martar
C C(Y

ondition W) Flow(%) water reducer and sand(°C) after mixing(°C)

K 48.5 (measure) s

LF s 20 19-20

LAF O

(measure) 110 £ 5

HF i 60 37-38

HAF Q )

Notation : K ; Mortar mixed by KS L 5105 method
F : Mortar mixed by cantrolled W/C with specific flow value(110 * 5%)
L ; Temperamrs of mised martar as normal conditian(19~20 °'Cy
H : Temperature of mrxed mortar under hot atmospherer(37-38°C)
A+ 03 wi.% addition of waler reducer(calcium lignosulfonate) by cement weight

Table 4. Results of Quantitative Distinction Analysis of Calcium Sulfate in Cements

" Quantative distiction analysis(SO,. wt.%) . Residue(wt. %)
No Total SC4 Solbl Namral Blaine sufface
' (Wt.%) Dihydrate” | Hemihydrate™ an;; Zmi” anh?/dﬁ‘te " area(cm /g) 44 pm 88 jum

1 2.29 0.13 1.60 0.33 0 3,529 15.12 0.58
2 223 0.10 1.01 0.45 0.44 3,581 13.65 0.58
3 295 .11 0.75 0.52 0.87 3,520 13.80 0.48
4 227 0 029 0.46 1.29 3,508 11.73 0.56
5 227 0 0 0.35 1.69 3,613 11.06 0.33
6 1.89 0.11 145 0.10 0 3616 13.9% 0.70
7 2.05 0.14 1.53 038 0 1,645 14.33 0.62
8 2.45 0.17 191 0.37 0 3.662 15.55 0.94
9 2.63 0.14 217 0.32 0 3.692 17.64 1.10
10 1.94 0 0.45 (455 0.71 3,633 12.43 040
11 2.14 0 0.76 0.36 0.79 3,571 13.52 045
12 2,51 0 0.91 0.42 0.95 3,643 13.12 033
13 2.70 0 1.13 0.30 1.04 3611 14.18 0.80
1" 2.78 0 1.87 0.18 0 3292 228 480
3 235 0 074 051 0.87 3,303 20.9 285
59 2.29 0 0.23 0.14 1.69 3,345 17.6 1.89
0% 213 0 0.65 046 0.78 3260 2003 3.17
1> 2.53 0 0.73 0.73 0.96 3,280 212 3.66
2% 2.71 0 0.67 0.78 1.04 3277 204 3.66

I)Tn:)tal SQx(wt %) in cement by XRF analysis
‘Henuhydrale by DTA
ISaluble anhydrile=[total SO5 in cement|-([dihydrate]+|SO in clinker]+[natural anhydrite dosed m mullD=(1}-{0.23+(2p+{4}}
4JNatura1 anhydrte . addition amount n cement mll
Mlcements with Blaine surface area 3.300 c:m“/'Er
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Fig. 1. Normal consistency of cement pastes.
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Fig. 2. Setting time of cement pastes.
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Fig. 3. Heal evolution rate curves of cements at 23°C.
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Fig. 4. Heal evolution rate curves of cements at 30°C.
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Fig. 5. Mortar flows of cements with same W/C at 20°C.
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Fig. 6. W/C of cement mortars with same flow value at 20°C.
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Fig. 7. W/C of cement mortars with same flow value at 35°C.
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Fig. 8. Compressive strength of cement morlars with same W/
C at 20°C.
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