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Effect of Steel Fiber Addition on the Mechanical Properties and
Durability of High-Flowable Retaining Wall Material
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ABSTRACT : This paper is aimed to evaluate the mechanical properties and durability of high-flowable retaining wall material (RWM)
with different levels of steel fiber (SF) content. To produce the specimens of RWM, some chemical agents such as superplasticizer
(SP), air-entrained agent (AEA) and viscosity modifying agent (VMA) were added in the fresh RWM. The compressive and split tensile
strength measurements were performed on the hardened RWM specimens at the predetermined periods. Additionally, surface electric
resistivity and absorption tests according to ASTM standards were carried out to examine mechanical properties of RWM mixes. The
durable performances such as chloride ions penetrability and freezing-thawing resistance of RWM mixes were experimentally investigated.
As resutls, it was found that the performance of RWM mix with SF were much better than that without SF, especially at the 2%
addition of SF. Thus, it is noted that the proper addition of SF in the RWM mix may have a beneficial effect to improve mechanical
properties and durability of RWM mixes.
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2.1 AEM=

Zulo] B ZE(0]5F RWM: retaining wall material)-& 11--
& ZAYES ARBE| flsto] 2 AtellA AR A=

Table 3. Mix proportion of RWM (unit : kg/m°)

ASTM C 1509] 7|&2 ¢
OPC: ordinary portland cement)E

Heshe REEEAEAECO]s)
ARgBISLT) E, RE
0 FS B PR L FEEOS Ao,
= A= HAS 25mm= SR Table 1:2 =AY
| e 20 B4 4Ee LR Aolck E RWMe)
54 9 F71F FEE fsto] PCA 453 AI(SP;
superplasticizer) W 37| AP A|(AEA: air-entrained agent)S
AT ARl em, RWMO| Azie] A 2 S348S
WA Z17] $J8ke] SH P SA(VMA: viscosity modifying
= Higkel Agsteh &, 2 Aol A= =
KAtoll A 4Kl B single hooked) BF19] 741 8013}
SF: steel fiber, Fig. 1)& A3} 21, Table 29| &2 %]
44E U iek

aﬂ

:{O ){ln

agent) =

Table 1. Physical properties of aggregates

Items S G

Gmax (mm) - 25
Absorption (%) 1.14 0.93
FM. 2.9 6.8
Density (g/cm’) 253 275

A}
N
Fig. 1. Steel fiber ( F) used in this study

Table 2. Mechanical properties of steel fiber

Density Tensile strength Diameter Length Aspect
(g/em’) (MPa) (mm) (mm) ratio
7.5 2,500 0.2 13 65

2.2 HiEHEA
Aol ALEE RWM B A4 100% OPC
= *}%—?& digel tiste] SFE Fuul=H 0, 1,2 2 3% &

] ) Unit weight (kg/m®)
Mixes Air (%) Slump (mm) w/c (%) S/a (%) SF* VMA**
W C S G
SF-0 0 0.5
SF-1 1.0 0.5
4.5+1.5 190+10 47 48 165 350 848 954
SF-2 2.0 0.5
SF-3 3.0 0.5
* % vol

** % wt. by binder
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Current flow line

Fig. 2. Schematic representation of surface electric resistivity by
Wenner method

Table 4. Performance class of surface electrical resistance

Performance class Wenner (KQ-cm)
Very low 0~5
Low 5~75
Moderate 7.5~15
High Over 15

o714, a = A572(em), V = APFSHFHV), 1 = A7

48 AW ASTM C 1585011 F3to] ABE WA
x m | Z713el et 2 Somie 2AHY AuE
How) Ajis] 45 28900 dfoto] S4eIsch

ZF ZA2 ASTM
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0714, Q = ZE A SIEKCoulomb), I, = xHof| A 9] A
FEHA) ol
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5 A&
B 4 9l

e
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100 £ 6mm
Pan
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2+ 1omm

water

Specimen Support

Fig. 3. Absorption measurement according to ASTM C 1585

Table 5. Chloride ion penetrability based on total charge passed
recommended in ASTM C 1202

Total charge passed (coulomb) Chloride ion penetrability
> 4,000 High
2,000 ~ 4,000 Moderate
1,000 ~ 2,000 Low
100 ~ 1,000 Very low
< 100 Negligible
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Fig. 5. Dosage of SP and AEA for targeted slump value and air
content
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Fig. 4. Slump test for fresh RWM
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Fig. 10. Results of absorption measurement of RWM
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Fig. 11. Total charge passed through RWM
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