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Watertightness and Durability Properties of Ultra Rapid Hardening
Grout using Bottom-ash
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Abstract

In this study, in order to develop ultra rapid hardening mortar(URHM) for tunnel repairs using
bottom ash of low recycle ratio and Admixture as Eco concept, watertightness and durability properties
of URHM on temperature condition of construction field were performed. Test result, seepage quantity
and water absorption coefficient regarding watertightness of URHM were as in the following : seriesI )
series I . Seepage quantity for the standard condition were smaller than low temperatures. all specimens
were satisfied below 20g as standards of seepage quantity on KS F 4042. Because of the decrease of
unit cement content by to replacement of blast furnace slag, the neutrlization resistance for durability
properties was reduced. The result of alkali resistance and acide resistance, compressive strengths for
specimens soaked in calcium hydroxide solution of seriesI were lower than compressive strengths for
specimens not soaked. On the other hand, the case of seriesIl show that the deterioration of
compressive strengths for specimens was not almost showed. Compressive strengths of specimens soaked
were similar with specimens not soaked except seriesII-C in 5C. Therefore, specimens using both blast
furnace slag and bottom ash were good in alkali resistance and acide resistance.
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Fig. 1 Concept of experimental design
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Table 2 Properties of URHC

Den
-sity
(g/cni)

. .~ | lg. |Blaine
A]zOg FezO3 CaO MgO 503 TlOz SIOz Loss (Clﬁ/g)

A type| 37.8 | 1.5 |41.0| 1.8 {10.0| 1.3 | 5.5 |2.5|4 610| 2.95

B type| 36.0 | 2.0 |41.5| 1.8 |9.5| 13| 7.3|2.1|4 715| 2.80

C type| 9.1 | 2.1 |58.9]/ 0.6 | 9.5|0.5(15.4|2.2|4 710| 3.04

Table 3 Physical properties of bottom ash

Moisture
content(%)

Blaine
(cni/g)

Density |Soundnes | Abrasion
(g/ ci) s(%) ratio(%)

2.2 10.9 45 1 150 4.68

o b Bottom ash

Passing ratio (%)
o1
L3

0 0.07 0.16 0.3 0.6 1.2 25 5 10

Sieve size (mm)

Fig. 2 Grading of sand and bottom ash
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Fig. 3 Watertight-ness test
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Fig. 7 Resistance in chloride ion penetration
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