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An Experimental Study on the Frost Resistance of High-Flowing
Concrete Using Granulated Blast-Furnace Slag

>4
E T cTEE:
Kwon, Young-Jin Kang, Suk-Pyo

ABSTRACT

This study is to investigate for the frost resistance of high-flowing concrete using
finely ground granulated blast-furnace slag with experimental parameters, such as type
of binder, type of superplasticizer and method of curing. V

The resistance to freezing and thawing of high-flowing concrete by type of binder and
superplasticizer is presented differently. Though the frost resistance of high-flowing
concrete is satisfactory under standard condition, it is required that high-flowing
concrete has entrained air like plain concrete. Because the critical spacing factor, being
capacity of frost resistance, of high-flowing concrete is longer than that of plain
concrete, the frost resistance of high-flowing concrete, using finely ground granulated
furnace blast slag, is superior to that of plain concrete.

Keywords : high-flowing concrete, granulated blast-furnace slag, frost resistance,
freezing and thawing, critical spacing factor
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Table 1 Experimental factors and levels

Type of ID of

Type of

Aiming air | Type of

i AE Curi thod
concrete mix. Type of binder superplasticizer (SP) content . uring metho
(%) agent
6P Polycarboxylic ether Al
type
+
6A OPC+ Granulated Aminosulfonates type B1

blast-furnace slag

Naphthalene sulfonated 2.0

- Water curing for

High-flowing| 6N C1 2 weeks
concrete _ formaldehyde type 45 - Water curing for
Blast-furnace : 4 weeks
LB cement+L.imestone Polycarboxylic ether " Alr curing for 4
grain Al weeks
type .
SC Blast-furnace - Water curing for
cement 2weeks + wet
2.0 and dry
Plai 3.0
ain 55 OPC 4.0 D1
concrete
9.0
6.0

* Al : Air-detrainment agent
C1 : Air-entraining agent of resin type

44

B1 : Surface active agent of rosin type
D1 : Surface active agent of anion type
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Table 2 Mix proportion of concrete

Aiming Unit weight(kg/m®) Dosage
Typeof | IDof | air | W/B | s/a D‘;sg;e of AE
concrete mix. |content| (%) (%) Water | Cement | Ad. Fine Coarse © (%) agent
(%) aggregate | aggregate
(%)
6P-2.0 2.0 33.7 55.0 163 218 266 967 779 1.5 1.0
6P-4.5 4.5 33.7 53.0 155 207 253 919 303 1.5 0.5
6A-2.0 2.0 35.9 | 55.0 173 217 265 954 768 2.5 -
6A-4.5 4.5 35.9 53.0 165 207 253 906 789 2.5 0.4
High-flowing | 6N-2.0 2.0 34.3 55.0 163 214 261 970 784 1.8 -
concrete 6N-4.5 4.5 34.3 53.0 158 207 253 914 800 1.8 7.0
LB-2.0 2.0 32.6 55.0 163 350 150 954 768 1.6 1.0
LB-4.5 4.5 32.6 53.0 155 332 143 909 792 1.5 0.4
SC-2.0 2.0 32.0 55.0 160 500 - 967 779 1.5 1.0
SC-4.5 4.5 32.0 53.0 152 475 - 919 803 1.5 0.3
55-2.0 2.0 55.0 | 45.0 195 354 - 812 977 - -
Plain 55-3.0 3.0 55.0 44.7 191 347 - 801 97_7 - 1.0
concrete 55-4.0 4.0 55.0 44.4 187 340 - 791 977 - 1.5
55-5.0 5.0 55.0 44.1 183 333 - 783 977 - 2.0
55-6.0 6.0 55.0 43.8 179 325 - 772 977 - 2.5

* Admixture :

Table 3 Properties of using materials

6P, 6A, 6N(Granulated blast-furnace slag), LB(Limestone grain)

Table 4 Test results of flowing properties

and compressive

Type Remarks
O:f:;; ?:;’ Specific gravity @ 3.16
P Fineness : 3320cm®/g
cement
Blast-furnace | Specific gravity @ 3.05
cement Fineness : 3760cm?/g
Binder
Blast-furnace | Specific gravity : 2.90
slag Fineness : 6080cm?/g
Limestone Specific gravity @ 2.73
grain Fineness : 5460cm?/g
. Specific gravity : 2.68
a Frl:eate River sand FM : 2.43
2gres Pro. of absorption :1.17%
Specific gravity @ 2.64
Coarse | v\ shed stone FM : 6.69 .
aggregate Pro. of absorption
2.82%
+ Polycarboxylic ether type
Chemical Superplasticizer| | Aminosulfonates type
admixture perp i - Naphthalene sulfonated
formaldehyde type
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strength

Compressive
Si ir strength
weeks | weeks
6P-2.0]| 643 | - |230| 21 | 543 | 650
6P-45| 63.3| - |205| 47 | 474 | 545
6a-20] 65.3 | - | 240| 1.4 | 465 | 574
6A-45]| 66.0 | - |235| 49 | 416 | 506
High- Teno0| 654 | - | 235| 40 | 558 | 659

flowing
concrete |6N45] 682 | - 1250| 54 | 475 | 605
LB-20| 66.8| - |230| 12 | 480 | 557
LB-45| 658 | - |230| 47 | 390 | 474
sc20| 665| - |200]| 1.0 | 588 | 691
Sc-45| 67.81 - | 245 51 | 442 | 540
55-20| 272 ] 168 | - 1.2 | 262 | 334
 [55-3.0{ 298| 176 | - 3.2 | 252 | 3;
m}::r‘;e 55-4.0] 304 { 179 | - 42 | 232 | 315
55-50( 202} 176 | - 49 | 223 | 300
5560 2821 178 | - 6.1 | 214 | 289
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Fig. 1 Compressive strength and durability factor of the
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Fig. 3 Durability factor according to types of superplasticizer
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Fig. 4 Durability factor according to types of binder
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