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Hardened properties of the cement based Basalt powder sludge mortar for surface

preparation
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Abstract

This study aimed to evaluate of the hardened properties (mortar consistency, setting time, absorption properties,
drying shrinkage, and bond strength) of the basalt powder sludge mortar recycling a basalt powder sludge occurred
during the manufacture process of basalt stone as a replacing material for the sea-sand used to cement filling
compound for surface preparation. The hardened mortar made of the basalt powder sludge showed an enhanced
performance or similar with the properties of normal mortar used to cement filling compound for surface preparation.
But, the drying shrinkage was increased more than a normal cement mortar in the hardened mortar made of the basalt
powder sludge since curing 8 - 9days. And the bond strength is low in the hardened mortar used the basalt powder
sludge. On the whole, properties of the hardened mortar used the basalt powder sludge correspond to the required
minimum quality criterion in the KS F 4716 ‘cement filling compound for surface preparation’.
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Table 1. Design of experiment

Experiment factors Contents
Water-to—cement ratio 0.55
Replacement ratio of o o 5 5
basalt powder sludge 0%, 20%, 30%, 40%

Mortar liquidity 190mm ~200mm

mortar consistency, setting time,
water absorption coefficient,
drying shrinkage, bond strength

Test factors

Table 2. Mix proportion of mortar with basalt powder sludge

' Water Cement  Sea-sand Basalt powder
Specimens  W/C (kg) (kg) (kg) sludge(kg)
BS -0 1,530 0
BS - 20 1,224 306
BS - 30 055 2805 510 1,071 459
BS - 40 918 612

Replacement ratio(%)
Basalt sludge

i

Table 3. Chemical composition of portland cement and basalt
powder sludge

Chemical composition(%)

SPeCImeNs  —gn A0y Fex0s CaO NaO KO Igloss
Portland cement 203 6.2 32 624 - - 19
Basalt powder B

sludge 26 146 111 83 28 1.0
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Figure 1. Grading curve of basalt powder sludge
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Figure 2. Specimen sample for water absorption test
(replacing ratio of BPS = 40%)
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Figure 3. Mortar consistency results according to replacing
ratio of BPS
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Figure 4. Setting and hardening results according to replacing
ratio of BPS
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Table 4. Amount of water absorption according to replacing

ratio of BPS (unit : kg)

ﬁrlgre‘”“iﬁrﬁ'v‘;?er BPS-0 BPS-20  BPS-30  BPS-40
0 min. 1.599 1.581 1.614 1.578
10 min. 1.607 1.585 1.618 1.581
30 min. 1.610 1.587 1.620 1.582
60 min. 1.615 1.590 1.623 1.584
360 min. 1.620 1.594 1.626 1.586
1440 min. 1.632 1.602 1.632 1.589
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Figure 5. Water absorption coefficient according to replacing

ratio of BPS
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Figure 6. Drying shrinkage results according to replacing ratio of BPS
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