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A Study on Basic Properties of the Reinforced-roadbed
Material Using Water Quenched Blast Furnace Slag

o] A4 B Lee, Sun-Bok
& # A" Yoon, Ji-Son
Abstract

The development of reinforced-roadbed material in substitute for existing roadbed is necessary to protect its failure
from the dynamic stress and vibration caused by the traveling of the high-speed and heavy trains. The water quenched
blast furnace slag having potential hydraulic reactivity is one of the materials in substitute for soil reinforced-roadbed.
We carried out the study of basic properties of roadbed material using Portland cement and CSA(calcium
sulphoaluminate) as the activator for the evaluation of its application. As the result of the strength test, this material
satisfied design criterion for reinforced-roadbed. Optimum mixing ratio of this reinforced-roadbed material was 15~17.5
percent of cement and 2.5 percent of CSA by weight of the blast furnace slag. Especially, as permeability is above
10%cm/sec, this material proved to have functions of both reinforced roadbed and drainage layer.
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Fig. 1. Structure of reinforced roadbed

Table 1. The thickness of reinforced roadbed

Types of roadbed Crushed stone roadbed (cm) Slag roadbed (cm)
i Mechanical . Hydro— :
Materials Asphalt stabitized Drainage meghanical Drainage
Roadbed conditions concrete crushed stone layer stabilized slag layer
embankment (Kso=11kgf/cm?) 5 30 - 25 -
embankment (7 <Kso<11kgf/cm?) 5 65 - 50 -
cut. natural ground (Kso=11kgf/cm?) 5 30 15 25 15
cut. natural ground (7 <Kso<kgf/cm?) 5 65 15 50 15
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Table 2. The quality of hydraulic mechanical stabilized slag roadbed

ltems Modified CBR Uniaxial Dry unit weight
Types (%) compessive strength (tf/m?)
Mechanical stabilized
crushed stone (MS) > 80 > 15
— H 2
Hydro—mechanical 5 80 > 12kgf/cm 5 1.5

stabilized slag (HMS)

(after 2 weeks curing)
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Table 3. Abundance of major elements from the blast furnace slag and portland cement

Chemical
Content | SiO> Al203 Ca0 MgO FeO Fe,03 MnO P20s TiO2 S SO3
Material
0.004~ 0.6~ | 0.02~
Blast furnace slag 30~41 | 12~20 | 35~45 3~8 (0.2~1.7]10.1~1.0] 0.2~1 0.051 0.2~2.2 0.35 0.35

Portland cement 17~25 3~8 | 60~67 |0.1~5.5

2~3 10.5~6.0 -

0.1~0.2]0.1~0.4] 1-~2 1~3

.

(a) Shape of particle

(b) Shape of pore

Fig. 2. Scanning electron microscope photographs of water guenched blast furnace slag
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Table 4. The Outline of pretests

Iltem Factors Contents

slag : cement : CSA

mixing ratio (wt. %) (75~95 : 5~15 : 0~5)

Uniaxial

compressive curing days 14
strength compaction no compaction
w/slag 25 wt. %
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Table 5. Result of pretests

Mixing ratio Uniaxial Calculated uniaxial
Specimens compressive strength compressive strength, S
Slag Cement CSA (kgf/cm?) (kgf/cm?)

1 0.95 0.05 0 2.5 4.7
2 0.85 0.15 0 17.8 7.6
3 0.80 0.15 0.05 27.8 1.7
4 0.90 0.05 0.05 4.8 17.0
5 0.90 0.10 0 52 6.6
6 0.825 0.15 0.025 20.3 10.3
7 0.85 0.10 0.05 13.3 14.7
8 0.925 0.05 0.025 9.6 20.5
9 0.875 0.10 0.025 9.6 27.6
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specimens | cement/slag | CSA/slag specimens | cement/slag|{ CSA/slag specimens | cement/slag | CSA/slag
MA—1 0.1 - MA-5 0.1 0.025 MA-9 0.1 0.05
MA-2 0.125 - MA-6 0.125 0.025 MA-10 0.125 0.05
MA—-3 0.15 - MA-7 0.15 0.025 MA—11 0.15 0.05
MA—4 0.175 - MA-8 0.175 0.025 MA—12 0.175 0.05

(a) Testing moid

Fig. 3. Permeability testing apparatus

(b) Testing apparatus
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