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ABSTRACT : The objective of this study is to evaluate the mechanical properties of high-flowable retaining wall material (RWM)
incorporated with ground granulated blast-furnace slag (SG) and steel fiber (SF) based on a comparison with those of ordinary
portland cement (OPC). To produce the specimens of RWM, some chemical agents such as superplasticizer (SP), air-entrained agent
(AEA) and viscosity modifying agent (VMA) are added in the fresh RWM. The compressive, split tensile and flexural strength
measurements were performed on the hardened RWM specimens. Additionally, surface electric resistivity and absorption tests
according to ASTM standards were carried out at predetermined periods after water curing. It was found that the mechanical
properties of slag cement concrete (SGC) RWM mix are better than those ordinary portland cement concrete (OPC) RWM mix.
The effect of SF is remarkable to improve the mechanical properties of RWM mixes. It is noted that the usage of SG shows a
beneficial effect to resist water penetration as well as long-term strength development of RWM mixes.
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Table 1. Chemical composition and physical properties of binders
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Type Si0, (%) ALO; (%) | FeO5 (%) CaO (%) MgO (%) SO; (%) Ig. loss (%) | Density (g/cmS) Fineness (cmz/g)
OPC 19.8 4.8 3.1 61.5 2.9 2.8 2.96 3.15 3,400
SG 31.7 14.5 0.4 41.7 5.4 2.1 2.6 2.92 4,700
Table 2, Physical properties of aggregates
Items S G
Gmax (mm) - 25
Absorption (%) 1.14 0.93
F.M. 2.9 6.8
Density (g/cm’) 2.53 2.75

Table 3. Mechanical properties of steel fiber

Density (g/cm3)

Tensile strength (MPa)

Diameter (mm)

Length (mm)

Aspect ratio

7.5

2,500

0.2

13

65
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Table 4. Mix proportion of RWM (unit : kg/m°)
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Fig. 3. Schematic representation of surface electric resistivity by
Wenner method

Ai s W/b s/ Unit weight (kg/m’)
Symbol |  Type i P . e eht (ke SF* | VMA®*
(%) (mm) (%) (%) W C SG S G
Mix 1 OPC 165 350 - 848 954 - 2.5
Mix 2 OPC-SF 350 - 848 954 2.0 2.5
4.5£1.5 190+10 47 48
Mix 3 SGC 175 175 839 944 - 2.5
Mix 4 SGC-SF 175 175 839 944 2.0 2.5
* % vol

** % wt. by binder

Compressive strength
(KS F2403)

Split tensile strength
(KS F2423)

Flexural strength
(KS F2408)

Fig. 2 Strength measurements of RWM specimens
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Table 5. Performance class of surface electrical resistance

Performance class Wenner (KQ-cm)
Very low 0~5
Low 5~175
Moderate 7.5~15
High Over 15

B8 AR ASTM C 15850] Z5fo] AFE st
o A7to] SRt et & S iE SAAS A
A N A P
o] T8I 27]ZAl4(Si: initial absorption coefficient)
S Eq. (2} 2] APgstach

ea )

Al7Hsec) ot

Plastic sheet Sealing material

100 £ 6mm

SO = 3mm

2+ lmm

water

Specimen Support

Fig. 4. Absorption measurement according to ASTM C1585
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Fig. 6. Dosage of SP and AEA for targeted slump value and air
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& Hwang, 2004; Xu & Shi, 2009). T}A] WallA], A= 3 9
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Fig. 7. Compressive strength of RMW
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Fig. 8. Split tensile strength of RMW
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Fig. 9. Flexural strength of RMW
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Fig. 10. Surface electric resistivity of RMW
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