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4) Study on the Basic Properties of Concrete using High Amount of Ground-Granulated
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Summary

This paper examines that influence of anhydrite rate and water cement ratio exert on the basic properties of concrete using
cement containing high amount ground-granulated blast-furnace slag (GGBFS). Early compressive strength increases as
anhydrite rate increases. but, long-term compressive strength improvement is controlled as anhydrite rate increases. Dry
shrinkage decreases with anhydrite rate. Neutralization decreases with water cement ratio. It was presumed to be applicable
to a general structure according to the range of W/C. Freezing and thawing resistance is maintained that cement contains less
anhydrite than 3.0%. Compressive creep of concrete using cement containing high amount of GGBFS is smaller than that
using normal cement.
Keywords: ground-granulated blast-furnace slag, Compressive strength, carbonation speed, drying shrinkage,

Freezing and thawing resistance, Compressive creep
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. Table 1 2 A ¥ b OYBLRE & ALF RS
F1 A TR A ey
BTER LUy % Physical Property and chemical composition of ECM cement
Table 1 12 7R 37 ECM i
- o | HE | BEHRORER (wt.%) (L8 (wt.%)
LAY MY, EBHERA | s | BE # (mmas | w
T (gem) | B B2 T | W | sio, | ALO, | Feo, | Ca0 | MgO | SO
7 Tk R &l (em’g) | 7tk | £ A > b |7 > :0; | Fe,0; g s
AU NE2: 1@%{]/5\/@ ECMBI1 2.98 5160 60.0 30.0 10.0 26.71 | 1048 | 1.14 | 48.66 | 4.18 6.30
. ECMB2 | 2.98 5200 62.0 31.5 6.5 27.65 | 10.83 | 1.19 | 49.06 | 4.33 437
i K T B D
iﬁ_}j " J g H ECMB3 | 2.99 5240 64.5 325 3.0 28.64 | 11.24 | 1.23 | 49.34 | 449 2.42
RIIEEE10, 65, 3.0, [gomBs| 299 | 5280 | 665 335 0.0 | 2948 | 1157 | 126 | 49.64 | 462 | 075
0% & L 7-4FEFH D1 £ A
Table 2 =
YhELFe T Y s — b O E T Mterials
Table 21278970 JLBUH & L7z, Hilt A > —
e N . g name property
b <N> 'EJJ:F“E A ]\B$§ <BB> CiT_ﬁ’ﬁ normal Portland cement density © 3.16e/cm’
DX AL M ERIMERREAISTERE L coment (N) v
RAFNIECM LY X >+ FHIZBSS L 7-2f3H bla(stt fungx;:e(cf;e};n)ent density © 3.04g/cm’
ype
E:9 = SH N -
@ﬁﬁkﬁu %1@% L/ f_o FIJ;J = %’:Table 3 CHZJ—\A fine river sand density : 2‘61g/cm3, FM. : 2.62%,
4, ECMBI, N, BBIZW/C50, 40, 30%, agg. solid content : 68.9%, absorption : 1.53%
0 coarse density © 2.68g/cm’, FM. : 6.75%,
ECMB2, ECMB36iW{C50, 40, 30, 20%, age. crused sand stone solid content : 59.5%, absorption : 0.63%
ECMB41IW/C50% OF&IZTa >y 7 ) — water tap water ;
b DOIEREY A FEBRIC L 0 RRET L 72 admixture dispersive agent 1, 2 Polycarboxylate based
Table3 G
2.2 EitgﬁIE BE& Eﬂﬁﬁﬁiﬁ Mixture proportion
(1) 7Ly 158k bulk unit weight (kg/m’)
N — o= t: t t: t ai ds ity of
a7 )= DAT T Eit No item cement EY;S: slum;)r%eﬂow) :zgneteslir (3;% ecr:)s;rzeo . . fine .
o ) % o . water | cemen
BRIZIIS A 1101, T~ 2 ) — b B (') e |
DA YT 7 —RERILIIS A 1 | ECMBI-50 50 leias 492 | 058 330 | 872 | 925
S — kLR 2 | ECMB1-40 | ECMBI | 40 470 | 058 413 800 | 925
1150, =~ - TEXUE 3 | ECMBI-30 30 | [50] =10 450 | 056 550 | 711 893
JIS A 11282 HEML L 7= 4 | ECMB2-50 50 gias IELS T [ oss 330 | 872 | 925
(2) EfeE Toowbaso] M S0 | ol o 5o ose o i s
J #iE v SR ILTIS A 110812 7 | ECMB2-20 20 | [60] +15 |2.0%1.0]| 374 0.54 825 501 861
HEIL | 7o R LR R b 8 | ECMB3-50 50 5ias 492 | 058 330 | 873 | 925
o N 9 | ECMB3d0 | | 40 45+15| 47.1 0.58 s |41 801 925
B i ix1, 3, 7, 28, 91H 10 | ECMB3-30 30 | [50] =10 450 | 056 550 | 712 893
L7 11 | ECMB3-20 20 | [60] =15 |2.0+1.0| 375 0.54 825 503 861
o 12 | ECMB4-50 | ECMB4 | 50 492 | 058 330 | 873 | 925
(3) FZARANHE 13| N-50 50 18+2.5 497 | 058 330 | 889 | 925
HZ ISR AR 1XTIS A 1129-212 3 14| N0 N 40 477 | 058 413 | 820 | 925
L. MERTH ¥ CREEA 4 15|  N-30 30 | [50] =10 |45=15| 459 | 056 550 | 738 893
. " _— 16| BB-50 50 ias 494 | 058 330 | 878 | 925
frofetk, ERZHEL, 20+ 17| BB40 BB | 40 oo 473 | 058 413 | 807 | 925
2T, 60£5%RHDEHHIZ Tl 18| BB-30 30 | [s0] =10 453 | 056 550 | 720 | 893
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