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Fundamental Properties of Low Strength Concrete Mixture with Blast Furnace Slag and
Sewage Sludge
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Abstract

In this study, in order to establish a plan that will enable safe use of renewable resources such as diverse industrial by-products
and urban recycled materials, we conducted experiments that focused on flow, bleeding, compressive strength and environmental
pollution evaluation to evaluate the material properties of low strength concrete using BFS and SS.

In the case of low strength concrete using BFS and SS, blending of at least BFS 6000 within a 30% range regardless of the
type of sand used was found to be the most effective approach for improving the workability by securing the minimum unit
quantity of water, restraining the bleeding ratio and establishing compressive strength by taking account of the applicability at the
work site. In particular, in view of the efficient use of SS, the optimal mixing condition was found to be the mixing of BFS 8000
with in the 30% range, not only for improving the workability restraining the bleeding ratio and establishing the compressive
strength but also for application to the work site.

Further, the results of tests on hazardous substance content and those of elution tests conducted on soil cement using SS
indicated that all values satisfied the environmental standards without any harmful effects on the surrounding environment.
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Table 1 Physical properties of used materials

Density Specific surface area Absorbing ratio
(g/em’) (em?/g) (%)
Cement 3.16 3150
Sand 2.70 . 1.40
CSF* 2.72 . 1.12
Admixture AE agent for mortar and concrete
Water Waterworks

* CSF = Crushed Stone Fines

Table 2 Physical properties of sewage sludge

Soil particle density (g/cm’) 3.044

Self—water content (%) 60.9
Aggregate powder (2~75mm) 18

Density Sand powder (0.075~2mm) 60
(%) Silt powder (0.005~0.075mm) 18
Soil powder (0.005 under) 4

PH 10.8
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Table 3 Physical properties of BFS

BFS 4000 | BFS 6000 | BES 8000
Density KS F 2563 2.80 2.80 2.80
(g/em’) Test value | 291 2.89 2.90
3000 5000 7000
Specific SngI'fElCG area KS F 2563 5000 7000 10000
(em*/g)
Test value 3980 6120 7820

Table 4 Mix ratio by volume of use materials

Unit quantity of cement (kg/m’)

Test item | Replacement Ratio | Pulverulent body Fine aggregate
S
BFS 4000 30,50,70 SS -
CSF
S
BFS 6000 30,50,70 SS
CSF
BES 8000 30,50,70 SS S

*S = Sand, ™ CSF = Crushed Stone Fines

Table 5 Mixture proportion of SS and BFS

Unit weight (kg/m’)

R-K

@) C BFS W S SS CFS

30 70 30 394 1224 294 1117

BFS4000 50 50 50 374 1250 300 1148

70 30 70 403 1203 289 1116

30 70 30 385 1242 298 1109

BFS6000 50 50 50 401 1208 | 290 1097

70 30 70 407 1194 | 286 1107

30 70 30 409 1191 285 1138

BFS8000 50 50 50 403 1203 288 1094

70 30 70 409 1189 | 285 1130

* Replacement Ratio (BFS), ™ S(CFS+SS) = 0
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Photo 2 Bleeding test method
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Table 6 Result of soil metal concentration (Normality)

Metal concentration (mg/kg)
Item -
As Cd Cr Pb He
T1 7.0 1.6 2.3 20.3 0.5
T2 7.4 1.8 2.6 21.0 0.7
T3 8.5 1.0 2.0 21.0 0.4
T4 7.6 1.2 2.1 21.8 0.8
T5 9.4 1.3 2.2 22.3 0.5
standard 75.0 15.0 15.0 60.0 12.0
Value

* Cr = Result measured value of Cr (Number Density)
™ Effluent quality standard of soil pollution (2007)

Table 7 Result of gush test

Solubility amount (mg/L)
Item -
As cd cr Pb He

T1 0.001 0.001 0062 | 0.004 0.001

T2 0003 | 0002 0.091 0002 | 0004

T3 0003 | 0001 0060 | 0001 0.002

T4 0.001 0.002 0.068 0.001 0.001

T5 0002 | 0003 0.083 0002 | 0001
standard 0.1 0.02 0.1 0.1 0.01
Value

* Cr = Result measured value of Cr (Number Density)
“ Effluent quality standard of water pollution (2007)
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