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Table-1

Chemical compositions and Physical properties of Materials

P Chemical composition (mass%) Donsity Blaine
lg-loss | SiO, | Fe,0, | ALO, | CaO MgO SO, | NaOeq | (&fcm) | (cmg)
Cement 0.2 225 3.2 53 65.7 1.5 0.2 0.48 3.18 3220
CSA 14 1.4 0.6 15.7 51.5 1.8 27.6 0.10 293 3100
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P : Expansive pressure ( N/mm?)
E : Elastic factor of the steel
(=2.06x10" N/mm?)

v : Poasson ratio (=0.3)

1, - Outer radius of the pipe (= 24.3mm )

r; . Inner radius of the pipe (= 19.2mm)

& : Expansive strains
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Fig.1 The equipment for measuring the
expansive pressure
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Fig. 2 Expansive pressure

Zo L7z, 3 HERERZERE A Uz, 2R
JEMMEIZ - DN, SEIC0HT=EY —
DIEMEAROIS NI NREAE L= E2RL TN
B, ZHUTE AL MELARDIHEZ KBLL 726
DERbh 5.

3. 2 CSA HpkDkMERY & BIRE
CSA BBk R—Z FDKFAERMD T — 5 135
[ S OFERD 258 L T, Fig 31ZRL7=. CSA
BRI O AERERRE, T U > HA kL
T EtD) 131 HETIHRABITAERL, LIBEAER
TPV 5 NERITHMT 5, £/2,
IKEEALTIIV D 2 (LU CH) W KR 1 HETR
BUTAERRT 5748, 3 HEABEIR % 1A LT
%, CH OEANZ Hauyne Oy, 37205 Ett
DERICTHE SNSRI B EEZ LGNS,
L72235 T, CSA HiBk~R—Z hoskF1 3 H LA
13, CHTId7z<, Ett DERLZHDEEZD
ZEMTES,

3. 3 CSAZEMUIEEAY bOKANER

REDRR

CA, ZIKAEDORINER % Fig 4 12, Alite D
RIEHE % Fig. 5 1TRd . F2, A MTEM
L7z CSA DEALE, 372 Bl K (1-Ca0),
771 > (CyA,-CaS0,, Hauyne) HE/K 7% (Cas0,)
DR % Fig. 6 1277,

IZRE & ox Ltk 7=k 9 Befic B 5,
CSA ZRFIL7ZZ A bD Alite DKM
17. 0%, C,A DRISHRIL 27. 6% THo7=. TN 5

3 4 ] 6 7
Hydration Time(days)

DKFARITIE L 720, t A > S O E3NE
EMORKISIC X BIRIE (51) Z2RIELTR
FIEDBZEMTEBLLDITRH>TWVS,
Fig. 7 12, CSA K& L TORINER &R
OBtgER L=, CSA BBk RX—Z D jf, CSA
SO T B IR, RIGER 80%E< £T
FIFERAICEMLU7Z, A2 MZEMLZ
CSA D FUEHR & WaEIE D BRI, CSA Bk &
CHARTHZRNES LA HDOD, KIGRK
60%FE TIHEMRHTH o7z, LHL, RICERNK
S0%ICIET B &, HMMOMHZIZZI SIT/hE<78o
7z TAULCSAZDHDDIZEMEIME T L=
TR, A2 MOKFNTHED MBRIE R
HETT U THRE D U 7272918, ASKERINIC I
RIEDHEMT 2 EZAZEHFLTNSEEZS
ns,

8 50
- . 40 ;\-j\
E Expansive Pressure— Z
Z E
o 30 7
Z E
s 4 Ettringite g
- a«
S 20 £
Z CH E
5 ’ 10 }:‘
43

e Gel
0 0
0 1 2 3 4 5 6 7

Hydration Time(days)

Fig.3 Expansive pressure and 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

8
7
6 CSA Paste
5

Cement with CSA

Expansive Prcssurc(N/mml)
S

0 20 40 60 80 100

Reaction Ratio of CSA(mass%)
Fig.7 Relationship between Reaction ratio of
CSA and Expansive pressure

Fig. 9 ICi3, CSA ZEML & A FOKF
AR DR EMRIT & 79, Ett 1d7KFI
1HNS 2 HIZMAFTHAL TWBIZBlH S
4, BWAEEEmML TWs, CHIZ/AM2 HET
WERIBITAER L, TNLBEOBINGESN IR
577, WEREORINE, KF 3 HELABEAR I
BoTW5b, LIS T, (SA ZEMLAEEA
> N ONIERBIE, K1 HETH Ett & CH
DOMAOERICEEL TWEHDEEDNS,

ZZT, CHOAERBEIZDOWTEATHS, (1
i, CSA @ [-Cad &t A > ko Alite, Belite
DRI &> TEKRT B, LML, TITE
CH DAREZXR T2 ZEETERN, £
T, CSA ZIRMULANWEAS MZBNT, CH
W Alite DREDHMSERLEZEREL T,
Alite ROGRE CH/ERBEORFRZEZRNZ. T
DFER, Wi Z TR RD 0. 99 DEKRE
RiCHBZENDMo T, 51T, ZOBMR



12
CH

=)}

Ettringite

[SS)

Expansive Pressure (N/mm ?)
=N
Hydration Products (mass%)

4 M— Expansive Pressure]
0 : 0

0 1 2 3 4 S 6 7

Hydration Time(days)
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Fig.9 Expansive pressure and Hydration products
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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
CS C;S+5.4 H,0—C, (SH,+1.4CH 6.70%
CA C,A+3CaS0,+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 Z|MLZEAZ FTIE, Alite @K
1 P FIRAT 1T 08, CA DRIBHRAS 27, 6510755
21 —8— with CSA 7=, MRS RHLL 7z,
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Fig.11 Chemical shrinkage calcurated by
reaction ratio
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