R ARG RS EEERMHIERN WXk % 16 8 (1996)
Research Report. The Institute of Industrial Technology, Kangwon Nat'l Univ., Korea, Vol. 16, 1996

lst

H oo

Preliminary Study for Optimum

Z2I=H

o T

2 ey

Mix Design of Concrete

Incorporating Waste Basalt

Young-Hwa Jung *

Tae-Kyung Kim **

ABSTRACT

The waste basalt might be recycled in concrete, resulting in energy saving and
environmental protection. An half Factorial Experiments were performed with the
variables of W/C ratio, S/A, Crushed stone/Basalt ratio and Slump as a preliminary
study for optimum mix design of concrete. The results show that the W/C ratio is
the most important factor to the concrete strength.

The substitute of waste basalt up to 100% has little influnce, saying that it can
substitute the coarse aggregate without damaging the concrete properties.
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Table 1. Physical Properties of Aggregates

Absorption | Fineness
T f Agg.| Gravit
ype of Age. [ bravity (%) Modulus
Crushed stone| 2.64 0.91 6.63
Basalt 2.57 3.55 7.16
Fine Agg. 2.60 1.23 2.99
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Fig. 1 Gradations of Aggregates Used
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Table 2. Half Factorial Experimental Design

A\ /
WA
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Table 3. Strength Test Resuits

Compressive Strength Tensile Strength

gggr Alslcl|p i (Kg/cmsz) ¢ Ke/em
Mean (St.Dev) Mean(St.Dev)

L 1 st | 337 | 242 | 331 | 280 382 | 242 | 270
304(38.92) 29.8(6.05)

o |- 27 1 185 | 232 ]| 27 [ 231 229 | 201 | 356
226(29.69) 26.2(6.47)

5 |- 1., 13 | 143 | 206 | 176 | 160 239 | 166 | 242
164(24.24) 21.6(3.30)

4 | s o L2s | e | 97 | 11 | 224 239 | 2775 | 175
165(69.75) 23.0(4.39)

s 1-1-1.]- 190 1 167 | 211 | 194 | 192 255 | 302 | 242
191(11.00) 26.6(2.90)

6 ||| {08 1 350 | 26 | 337 | 446 379 | 257 | 242
360(65.68) 29.3(5.97)

7| Jl_o 200 1 250 | 264 | 242 | 245 223 | 204 [ 299
242(22.57) 24.2(4.10)

g | - . 173 | 113 | 204 | 178 | 167 175 | 255 | 207
167(29.81) 21.2(3.50)

¥ A - Crushed stone'Basalt B -~ W/C C-S/A D - Slump

Table 4. Analysis of Variance of the Strength Test Result

Source Sum-of-squares DF Mean-Square F-Ratio P
A 36.125 1 36.125 0.006 0.9411
B* 14706.125 1 14706.125 4,039 0.0912
C 1275.125 1 1275.125 0.217 0.6579
D 13041.125 1 13041.125 3.328 0.1179
Compress AXB 3403.125 1 3403.125 0.616 0.4624
Strength AXC 3655.125 1 3655.125 0.667 0.4454
( kg/en ) AXD 435.125 1 435.125 0.072 0.7970
BXC 3655.125 1 3655.125 0.667 0.4454
BxD 435.125 1 435.125 0.072 0.7970
CxD 3403.125 1 3403.125 0.616 0.4624
Error 19872.,743 64 31051
A 2.000 1 2.000 0.163 0,7002
B 60.50 1 60.50 24.20 0.0027
C . 0.000 1 0.000 0.000 1.0000
. D 12.50 1 12.50 1.190 0.3171
Tensile AXB 0.000 1 0.000 0.000 1.0000
Strength AXC 0.500 1 0.500 0.040 0.8481
( kg/em ) AXD 0.000 1 0.000 0.000 1.0000
BxC 0.500 1 0.500 0.040 0.8481
BXxXD 0.000 1 0.000 0.000 1.0000
CxD 0.000 1 0.000 0.000 1.0000
Error 3672.8 64 57.39

" Statistically significant at the 90% level of confidence
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Fig. 2 Effect of C/B to Compressive Strength

Fig. 5 Effect of Slump to Compressive Strength
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Fig. 6 Compressive Strength(AB)
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Fig. 8 Compressive Strength(AD)
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