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£1 AV IR NOBE

Type of mixture Water to binder ratio (%) Cement to binder ratio (%6)
OPC30 400
BB 300 1000
OPC60 400
BB60 €00 1000

“Binder: Ordinary Portland cement and ground granulated blast fumace slag powder

F2 A K DREISHEM D RITTELTIRL e DI AW EALZ L ORE

Typeof WiB cB Air Unit content (kg/m?) HRWRA'S | Strength®

mixture %) %) %) W OPC BF! RS? BFS® Ls* | (gmd) | (Nmmd
OPC30RS 1414 0 0 893
OPC30BFS | 300 1000 710 0 o | 150 1278 713
OPC30-LS 213 0 | 1451 685

BB30-RS 1414 0 698
BBR0BFS | °° 400 20 269 404 0 | 150 538 722
OPCB0-RS 1414 0 313

. 1004 a

oPceoBrs | 00 000 o7 8 0 0 | 150 0 000 245

BB60-RS 1414 0 ' 219
BBGOBFS | 7 400 181 212 0 | 150 213

*1 BF: Ground granulated blast fumace slag powder, *2 RS: River sand, *3 BFS: Blast fumace slag sand, *4 LS: Limestone sand, *5 HRWRA:: High-range water reducing admixture,
*6 Compressive strength at 28 days

£R-3 BRI L AREHEEZFTARD DAL Z L ORE

Typeof W/B c/B Air Unit content (kg/n®) HRWRA™ | Strength™
mixture %) %) %) W OPC BF? RS? BFS® | (kmd) | (Nmm?)
M25-OPC 1000 830 0 1,250 0 84.2
M25-BF 250 400 20 220 352 528 0 1271 1320 874
M60-OPC 600 100.0 ' 367 0 1673 0 000 191
M60-BF ) 400 147 220 0 1,740 551 179

*1 BF: Ground granulated blast fumace slag powder, *2 RS: River sand, *3 BFS: Blast fumace slag sand, *4 HRWRA: High-range water reducing admixture, *5 Compressive strength at 28
days

K4 a7 ) —bOEE

Typeof | Gmex W/B CcB Air sla Unit content (kg/m?) HRWRAS| Strength™®
mixure | (mm) | (%) (*0) (*0) (%) w OPC | BF? | RS? | BFS® | CS* | (kgm®) | (NImm?)
C25-0PC o 1000 700 0 864 0 831 065 740
C5BF | 400 20 450 - 280 420 0 711 865 055 835
C60-OPC s00 |1000 292 0 834 0 | 1074 17 359
C60-BF 400 117 175 0 869 | 1066 393

*1 BF: Ground granulated blast fumace slag powder, *2 RS: River sand, *3 BFS: Blast fumace slag sand, *4 CS: Crushed sandstone, *5 HRWRA: High-range water reducing admixture,
*6 Compressive strength at 28 days
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IMPROVEMENT OF RESISTANCE TO SULFURIC ACID ATTACK OF
CONCRETE BY USE OF BLAST FURNACE SLAG SAND

Paweena JARIYATHITIPONG, Kazuyoshi HOSOTANI, Takashi FUJII
and Toshiki AYANO

The deterioration of concrete by sulfuric acid attack in sewage environments has become a serious prob-
lem for many existing sewage structures. By using the blast furnace slag fine aggregate and blast furnace
slag fine powder, it is possible to enhance the resistance to sulfuric acid of mortar and concrete. When
mortar or concrete reacts to sulfuric acid, the gypsum film is formed around the surface of concrete. This
gypsum film could retard the penetration of sulfuric acid, thus improving the resistance to sulfuric acid.
Higher compressive strengths of ordinary concrete yields lower resistance to sulfuric acid. By using the
blast furnace slag sand as a fine aggregate, a high compressive strength concrete also has a high resistance
to sulfuric acid. Furthermore, it has been proved that that the relationship between the corrosion depth by
sulfuric acid attack and the product of immersion period and concentration of sulfuric acid can be expressed
by linear. This relationship is independent of the type of materials of concrete.
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