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ABSTRACT

In this study, CS—H walls with large stiffness were constructed using geosythetics for use in excavation at a depth of 30
m or more in Korea, and in order to construct the CS—H wall suitable for the site conditions, the formulation was examined
according to the change in the mixing ratio of the geosythetics and the slump value (slump flow) and as a result, in the
target slump 180 mm and the slump flow 500 mm, the formulation was confirmed to meet the mechanical properties such
as the initial bending strength, the long—term behavior, and the elastic modulus as well as the economic efficiency. However,
in the slump flow 600 mm, the result indicated that the formulation was inappropriate in the mechanical properties such
as the initial bending strength, the long—term behavior, and the elastic modulus.
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(a) Wall defects caused by dense reinforcement (b) Wall defect due to lack of concrete fluidity

Fig. 1. Wall defects during wall localization and casing removal
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Fig. 2. Fiber reinforced material
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Table 1, Mixed design table

Gmax Slump or Unit weight of material (kg/m') Ad steel fiber
MIX No, (mm) Slump flow (kg/rﬁa) (kg)
(mm) W C1 S/P F/A S1 S2 G1
CS-D 40
CS-E 25 180 168 280 80 40 413 416 906 3.60 45
CS—-F 50
CS-A 40
CS-B 25 500 165 289 83 41 412 416 904 4,54 45
CS-C 50
CS-G 40
CS—-H 25 600 165 286 110 44 402 405 899 528 45
CSH 50
slump (mm) : 25, 65, 50, 80, 120, 150, 180, 210

slump flow (mm) : 500, 600, 700
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Fig. 3. Single Hook Steel Fiber
Table 2. Chemical composition of steel fiber raw materials
(Unit : %)
C Si p S
0.002 0.010 0.082 0.010 0.005
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Table 3. Mechanical properties of steel fiber

Test Unit Result Test method
Appearance - No abnormality KS F 2564 : 2014
Line diameter mm 0.72 KS F 2564 : 2014
Length mm 61.6 KS F 2564 : 2014
tensile strength N/mm’ 1270 KS F 2565 : 2015
Aspect ratio - 859 KS F 2564 : 2014
Bend test - No abnormality KS F 2564 : 2014
Table 4. Pull-out test Results
Tensile s " Maximum attached load Bond strength i
: ensile streng N MP ailure
Fiber type (vPa) (N) (MPa) ode
# Avg. # Avg,
387 8.21 pull out
Hooked ends 1100 399 395 8.47 8.38 fracture
398 8.45 pull out
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Fig. 5. Central point Pure deflection measuring device for
Flexural toughness test
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Table 5. Test result of steel fiber reinforced concrete
Slump or _ Compressive | Modulus of | Flexural Equivalent Eq. flexural Flexural toughness index
Steel fiber o flexural )
MIX No, Slump flow (ka) strength elasticity strength strength strength ratio
(mm) g (128 MPa) (MPa) (MPa) g (%) 5 10 20
(MPa)
CS-D 40 461 30,000 6.4 49 76.6 56 10.7 171
CS-E 180 45 515 32,000 54 41 75.9 29 58 10.5
CS—F 50 542 32,000 4.0 37 925 49 10,2 25.3
CS-A 40 40.0 27,000 48 37 771 48 98 219
CS-B 500 45 489 30,000 51 37 725 47 95 16,9
Cs—C 50 534 32,000 6.0 45 75.0 49 97 15,2
CS-G 40 463 31,000 6.7 3.4 50.7 41 76 1.4
CS—H 600 45 59,5 33,000 6.7 49 731 2.0 45 82
CSH 50 62.0 34,000 6.9 43 62.3 3.5 6.6 9.8
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Fig. 7. Relationship between slump and steel fiber content and compressive strength
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Fig. 8. Mechanical properties according to steel fiber content
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