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Properties of Physical and Surface Glossing of Exposed Concrete
with the Contents of Granulated Blast Furnace Slag
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ABSTRACT

This paper is intended to investigate physical properties and surface glossing of exposed concrete incorporating
granulated blast furnace slag(BS). According to test results there is no remarkable variations in fluidity and air
content with increase of BS, but unit weight shows decline tendency. Compressive strength at later age gains
considerably due to potential hydraulicity reaction of BS. It shows that drying shrinkage increases. It is found that
low W/B, surface coating and high BS content lead to favorable effects on the surface glossing of exposed concrete
beacause of filling effects on the voids of the concrete. It is improved by about 7 % with increase every 10 % of BS
content. The effects of form pannel kinds on the improvement of surface glossing are in order for acryl, fancy, steel

and wood.
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Table 7

Factors Levels
W/B(%) 45, 50
Mixing Water content (kg/m’) 185
BS" content(%) 0, 10, 20, 30

Surface treatment

Coating, Non coating

Surface condition
Form

Acryl, Fancy, Steel, Wood

Fresh concrete

S (DO A e DN

Slump, Slump flow, Air content, Unit weight

Experiments
D Hardened concrete

3 Drying shrinkage

Compressive strength (7, 28, 91 days)

Surface glossing  (After casting, 7, 28, 91, 180 days)

(1,3, 7,8 10, 14, 21, 35, 63, 90, 180 days)

* BS ! Granulated blast furnace slag

Table 2 Mixing design of concrete

W/B |Water content| S/a AE water BS content Unit volume( 4 /m’) Unit_weight(kg/m’)

(%) (kg/m°) (%) | reducing agent(%) (%) C BS 5 G C BS S G
0 131 0 255 384 411 0 655 | 998
10 118 14 255 383 370 41 654 | 996

45 185 40 0.3
20 105 28 255 382 329 82 652 | 994
30 9 43 254 382 288 | 123 | 651 992
0 117 0 275 378 370 0 702 | 984

50 185 4 02 10 106 13 274 378 333 37 700 | 982
20 A 26 273 377 296 74 699 | 981
30 82 38 273 377 259 111 698 | 979

Table 3 Physical properties of cement

Soecifi " Blaine Soundness Setting time(min.) Compressive strength(kgf/cm®)
ecific gravi 2
bectlic gravity’l - (em%/g) (%) Ini. Fin. 3d. 7d. 28d.
3.15 3,303 0.08 226 409 231 308 410
Table 4 Physical properties of aggregate
. - . Unit Welght Solid volume percentage
Aggregates Specific gravity Absorption(%) (kg/ ) of shape variation(%)
Fine agg. 2.56 1.46 1,598 61.0
Coarse agg. 260 0.93 1,505 50.5
Table 5 Physical properties of BS
Soeci " Blaine Strength ratio(%) Ig. loss MgO SO
Ppeaitic gravity (cm%g) 7d. 28d. 91d. (%) (%) (%)
2.89 4,438 89 108 114 03 738 04
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Table 6 Physical properties of AE water reducing agent

Type Ingredient Density Shape Recommended dosage(Cx%)

Normal Naphtalene 1.17 Light brown liquid 0.3

Table 7 Physical properties of coating agent

Items Gl((Js/Sng Percentag((?% ())f solidity Density Igniti(oﬂg )point Weight(oo/g)solvent
Hardener 93 38 (.99 25 62
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Table 8 Test results of fresh concrete
Water AE water BS : . Air
%//];’ content (Soﬁ reducing agent content Slump(cm} Slur(m;n ?Ow Ur?; }veé,c)ght content
| (kg/m’) ° (%) (%) ¢ gm (%)
0 174 284 2,282 6.0
10 17.8 215 2,278 5.4
45 185 40 0.3
20 18.0 28.4 2,272 5.7
30 195 280 2,257 6.2
0 17.0 262 2,290 56
50 185 o 02 10 17.2 262 2,252 5.1
20 178 215 2,245 59
30 158 234 2,237 6.1
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Fig. 3 Air content and unit weight with BS content

Table 9 Test results of compressive strength and drying shrinkage

AE water essive . . §

(ke/m) (%) o 7d. | 28d. | 91d. | 1d. | 3d. | 7d. | 8d. | 10d. | 14d. | 21d. | 35d. | 63d. | 90d. | 180d.

0 273 | 298 | 317 | 056|069 | 1.48 | 0.30 |-0.32(-2.88]-3.71|-4.92| -5.77{-5.98|-6.04

45 185 | 40 03 10 267 | 297 | 330 | 0.16 | 067 | 0.99 |-1.07|-2.14|-3.34]-4.71|-5.88| -6.98|-7.25|-7.46
20 263 1 297 | 350 | 0.41 1076 1.031-1.10|-2.20|-3.74}-5.29|-6.39|-7.62| -7.90|-8.09

30 226 | 280 | 361 {027 | 048|076 |-1.79|-3.06|-4.73|-6.25|-7.55| -8.45| -8.70| -8.78

0 265 | 285 | 296 | 0.07 | 0.25| 0.49 |-0.38|-2.29(-3.15|-4.12|-5.63| -6.59| -6.80|-6.94

50 185 | 42 02 10 251 | 273 | 284 | 0.21 | 0.88 | 1.24 [-0.82|-1.85|-2.98|-4.37{-5.43|-6.87|-7.14|-7.28
20 247 | 284 | 323 10251 1.14 | 1.37 |-0.62}-1.63{-2.83|-4.33}-5.79|-6.87|-7.21|-7.38

30 204 | 289 | 328 | 030|127 | 231 |-0.69|-1.68|-2.97|-4.69|-5.91|-6.87|-7.01|-7.14
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Fig. 4 Compressive strength with BS content
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Fig. 5 Compressive strength ratio with BS content
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Table 10 Test results of surface glossing

Vari

ablies

Surface glossing(x10°W)"

After casting ‘

7d.

28d. | 91d, 180d.

Surface

treatment,

W/B, Water content,
BS content(%)

ok

Type of form"

A

F

s |w

A

F

S

W

AJF|S|WIA|F|S|W|A|F|S|W

Non

185-B"0

31.8

289

286

19.2

296

26.8

26.6

179

26.1|23.7|123.4115.8(23.2|21.1{20.8|14.1|185|164|16.2| 10

W/B | 185-BI10

34.6

317

315

19.3

31.9

29.2

29.0

178

274]25.0|249(15.3]25.3123.1)23.0114.1]24.6|225|22.4{13.8

(45%) | 185-B20

356

33.1

326

196

32.7

30.5

300

180

28.1|26.2|125.8|155(25.9(24.2123.8|14.3|25.3|236|23.2| 14

185-B30

39.1

36.0

355

198

36.0

33.1

32.7

182

30.91284128.0115.6]28.6(26.3125.9|1441273|256|25.2}14.1

coating

185-B0

26.1

23.0

22.8

14.0

24.0

21.2

21.0

129

21.11186(|185[11.3{19.0{16.8|16.6(10.2|16.5]14.3|146| 9.5

Ww/B | 185-B10

278

25.1

245

141

256

23.1

22.5

13.0

22.0(19.8(19.3|11.1|20.3|18.3(17.8(10.3{19.8{17.9{17.4(10.1

(50%) | 185-B20

304

276|

26.7|

153

280

254

245

141

24.0121.8|21.1112.1{22.2120.2{19.4|11.2121.619.7|19.0|10.9

185-B30

325

29.1

285

182

299

26.8

26.2

16.7

25.7|23.01225(14.3|23.7)21.2|20.8|13.2| 23.1|20.7|20.3| 129

185-B™0

314

296

286

19.2

399

376

36.4

19.8

40.0136.9|36.0|19.7|139.2|36.1135.3|19.4|38.4|354|34.6| 19

W/B | 185-BI10

34.2

31.6

315

193

434

40.2

40.0

19.8

426(395|39.2{19.8|41.9138.8|38.5|19.5{41.1| 38 |37.8|19.1

(45%) | 185-B20

35.5

33.1

32.5

202

451

42.1

413

20.8

44.3141.3]40.5)20.2)43.5{40.6|39.8|20.4|42.7|39.8|39.1| 20

185-B30

39.0

36.1

35.3

197

49.5

458

449

20.3

486(45.0|144.1120.3147.7|144.2{43.3|19.9146.8 |43.4|42.5|19.6

Coating

185-B0

26.2

238

22.9

141

33.3

30.2

29.1

145

33.2(30.8]29.3|14.5/32.4130.1|286|14.2| 31.8|295|261|13.9

W/B | 185-B10

28.3

25.1

249

142

36.0

319

31.7

146

35.3(31.3131.1|14.6134.7/30.8|30.5)14.3|34.1 | 30.2| 30 |141

(5096) | 185-B20

30.2

278

26.7

154

384

35.3

33.9

15.9

37.7134.7(33.3|15.837.1134.1(32.7 (1561 36.333.4|32.0|15.3

185-B30

326

29.6

28.7

182

414

375

36.5

1838

40.7]36.9|35.9(18.8|40.0{36.2|35.2|18.4|39.2| 355{34.5|18.1

*  Surface glossing of optical mirror :

1,726x10 W,

*+ B Granulated blast furnace slag,

* A Acryl form, F : Fancy form, S : Steel form, W : Wood form
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