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Table-1  Chemical compositions and Physical properties of Materials
Materials Chemical composition (mass%) Densigy Blaine
lg-loss | SiO, | Fe,O, | ALO, | CaO | MgO | SO, | NaOeq | (&cm) | (cmig)
Cement 0.2 22.5 3.2 53 65.7 1.5 0.2 0.48 3.18 3220
CSA 14 14 0.6 15.7 51.5 1.8 27.6 0.10 2.93 3100

RO A K, @CSA Zt A MIEHML
2N, VWHWDBRO (SA X—Z K, O 3 FEH
THhb,

CSA ANt A > NI CSA ZNEID T 10massk
il A S MOEMLUTHHLZ, A2 F
FOEKD, D12 DWW T, K ¥HALL 50mass%
ICTHIE Y=, F£77, CSA HIEA— 2 hORG
TR AL % 100mass% & L7-, 728, WT
NOGE HRBIBEIL 20C & LT,

KRS ORE Z217 D BE,  FirE O /KR [ fig
WZEBOT7 R 2HWTKMEE LR, B
CTINDEGRET ALY L—4 T 20°C T 3 B
WIEHEL 7=,

2. 3 HBHEEB

(1) BRTEOMNE

fZaRIEo@Eid, Fig 1 2RI @V ITMIL
7= @ ERCE iR B 1 (schdule80) & W TH7
>, SE OIS E S — D &R0 1T
T, EICRAETH EEREL, (1) XEHL
TAREZ B L 72, IR ORI 3E =
0CDKIZERESETIT > 72,

E
2-V

ro? -riz
2

Ii-

P = X X & (n

P : Expansive pressure ( N/mm-)
E ! Elastic factor of the steel
(=2.06x10" N/mm?)
v : Poasson ratio ( = 0.3)
r, - Outer radius of the pipe ( = 24.3mm )
r; . Inner radius of the pipe (= 19.2mm )
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Fig.1 The equipment for measuring the
expansive pressure
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Fig. 2 Expansive pressure
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Fig.3 Expansive pressure and Hydration
products of CSA hydration”
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Fig.4 Reaction ratio of C3A and Gypsum
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Fig.6 Reaction ratio of CSA compositions
in Cement with CSA
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Fig.5 Reaction ratio of Alite
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Fig.7 Relationship between Reaction ratio of
CSA and Expansive pressure
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Fig.8 Expansive pressure and Hydration products
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Fig.9 Expansive pressure and Hydration products
of Cement with CSA Hydration
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Fig.10 CH amount calcurated by Alite Hydration
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Table-2  Volume Ratio of Hydration products to Anhydrate composition
Composition Chemical reaction formula Volume Ratio
C,S C,$+5.4 H,0—C, ,SH,+1.4CH 6.70%
CA C,A+3CaS0O,+32H,0—3C,A-3CaS0, " 32H,0 11.20%
Hauyne 6 Ca0+C,A," CaSO,+8CaS0,+96H,0—3C;A - 3CaS0," 32H,0 10.53%
f-CaO CaO+H,0—CH 5.19%
0 3) CSA ZEMLZZE A RTIE, Alite DK
1 I FIRDT 1T, 0%, CA DRIEHAT 27, 6512755
2 —— uith CSA FoWE, BZARMNRBIL JZ,
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Fig.11 Chemical shrinkage calcurated by
reaction ratio
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