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Evaluation of Properties of Artificial Soil Aggregate Based on Ground Granulated
Blast-Furnace Slag According to Unit Binder Content

Ju-Hyun Mun', Jae-Il Sim?>*, In-Gu Yun’

Abstract: The eight mixes and artificial soil aggregates were prepared for evaluating the practical application of lightweight foamed concrete as soil
aggregates. The main parameter was unit binder content ranged between from 100 to 800 kg/m’. In lightweight foamed concrete, flow, slurry and

dried density, and compressive strength at different ages were measured. In Artificial soil aggregates crushed from lightweight foamed concrete, particle
size distribution, pH, coefficient of permeability, cation exchange capacity(CEC), and ratio of carbon to nitrogen(ratio of C/N), were measured. The

test results showed that flow, slurry and dried density, and compressive strength at different ages of lightweight foamed concrete increased with the
increasing of unit binder content. Compressive strength at age of 28, of lightweight foamed concrete with unit binder of more than 500 kg/m?, was

more than 4 MPa. The ammonium phosphate immersion time of more than age of 3, was effective to decrease pH of artificial soil aggregates. In addition,
artificial soil aggregates was evaluated as high class in terms of cation exchange capacity(CEC), while satisfied with value of ratio of carbon to

nitrogen(ratio of C/N) recommended by landscape specification.
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Table 1 Chemical composition of OPC and GGBS

Materials SiO, ALO; Fe,O; CaO MgO K,O TiO SO; *LOI
OPC 196 51 29 628 39 089 018 25 2.64
GGBS 347 13.8 0.11 44.6 438 048 0.74 095 0.24

*LOI = Loss on ignition

Table 2 Mix proportions of foamed lightweight concrete

W/B B Addition ratios of binder (%) 4 SP
(%) (kg/m’) C GGBS (%) (%)
100

Specimens

200

300

400

30 30 70
500

600

NN R Wi —

700
8 800

W/ B = ratio of water-to-binder, 3 = unit binder content, C'= cement,
A = air content, SP = super plasticizer
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Fig. 1 Process of manufacture for artificial soil aggregate
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Table 3 List of testing for foamed concrete and artificial aggregates

Type List

- Compressive strength at 7, 14 and 28days

Foamed concrete Dried density at 28days

- Particle size distribution
-pH

- Coefticient of permeability
- Cation exchange capacity
- Carbon/nitrogen

Artificial soil
aggregate
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Table 4 Summary of test results

Lightweight foamed concrete

Artificial soil aggregate

. i Compressive strength i
Specimens Flow Slu@ Sink depth Dm?d P Bt pH Coefficient CEC
(mm) density (mm) density (MPa) (14 day) of (cmol+/ke) C/N
(kg/m’) (kg/m’) 7 day 14 day 28 day permeability
1 150 222 - - - - - - - - -
2 180 312 - - - - - - - - -
3 245 464 4 375 0.8 1.0 0.9 7.43 0.72 22.22 215.080
4 270 588 2 520 1.1 1.3 1.4 7.54 1.18 24.64 144.778
5 280 690 9 598 33 3.8 3.9 8.41 1.23 26.62 153.444
6 greater than 300 845 3 714 3.8 3.7 4.8 8.17 2.40 27.50 167.844
7 greater than 300 954 9 832 3.7 4.8 6.4 8.36 2.62 29.48 233.962
8 greater than 300 1040 5 920 8.2 8.6 10.0 8.52 4.57 32.56 133.775
1200 1000
"‘g 1000 E 800 |
2 800 + 2
g > 600
Z 600 Best fit line £
§ 400 r y =R122_13X9 49- 94 _q§ 400 r Best fit line
- =0. ? y=0.91x -35.793
S 200 t g 200 R =0.995
n 17
0 1 1 1 1 1 1 1 1 0 1 1 1
0 100 200 300 400 500 600 700 800 900 400 600 800 1000 1200
Unit binder content(kg/m?) Dried density (kg/m?)
Fig. 3 Slurry density of foamed concrete Fig. 5 Slurry density versus dried density
3.1.3 A3zl

(a) 100 kg/m (b) 200 kg/m® (c) 300 kg)£n3 (d) 400 kg/m’

(h) 800 kg/m

() 500 kg/;f (f) 600 kgym®  (g) 700 kg/;lf

Fig. 4 Sink depth of foamed concrete
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Fig. 6 Compressive strength at different ages
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Fig. 7 Particle size distribution of artificial soil aggregate
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Fig. 8 pH at a times of ammonium phosphate immersion
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Fig. 9 Coefficient of permeability of artificial soil aggregate
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Fig. 10 Cation exchange capacity of artificial soil aggregate
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Table 5 Ratio of carbon to nitrogen for artificial soil aggregate

Micro-elementary analysis

Specimens -
Carbon (%) Nitrogen (%) C/N
Pearlite 72.5299 6.5100 11.14
3 0.5377 0.0025 215.080
4 0.5212 0.0036 144.778
5 0.5524 0.0036 153.444
6 0.5371 0.0032 167.844
7 0.6083 0.0026 233.962
8 0.5351 0.0040 133.775
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