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When fiber reinforced concrete is manufactured, it is useful to utilize lathe scrap as an aiternative material of steel fiber,
because it is not only economical as an by-product of steel manufactures, but also has a very similar composition to that
of steel fiber. The purpose of this experimental research is to evaluate the compressive strength and tensile behavior and
then propose a material model of lathe scrap reinforced mortar. For this purpose, the lathe scrap reinforced mortars were
made according to their total volume fraction of 1.5 % for water-binder ratio of 30 % and 40 %, respectively, and then the
mechanical properties such as compressive strength, direct tensile strength, and stress-strain curve of those were evaluated.
Also, based on the experimental results of lathe scrap reinforced mortar the material model for tensile behavior was
suggested. It was revealed that the experimental results and the proposed material model corresponded relatively well.
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Table 1. Physical properties of cement
T Density Setting time (min) Fineness Compressive strength (MPa)
e
P (gfem’) Initial Final (m*/kg) 3 days 7 days 28 days
Ordinary portland 3.14 250 370 329 34.0 4.1 56.9
cement
Table 2. Physical properties of fine aggregate
Density Absorption Unit mass . . .
T f I 9 F |
ypes ey %) (ke/n?) Amount of passing 0.08mm sieve (%) ineness modulus
River sand
(Nakdong-river) 2.58 1.47 1,597 2.20 243
Table 3. Properties of chemical admixture
. . . Quantity (%) .
0,
Types Specific gravity pH Solid content (%) (by mass of cement) Main component
Superplasticizer 1.05 3~4 18 0.5~25 Polycarbonin
uperp ’ ' ’ acid admixture
Table 4. Physical properties of lathe scrap
. Width Length Density Tensile strength of parent metal
Specimen
B (mm) (mm) (g/em’) (MPa)
SCM440 2 40 7.39 890
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Table 5. Mix proportions of LSRM (ratio in mass)

Mt AT B2 D2EH29| QIS et 22

W/B . Lathe scrap content Target flow Binder-aggregate ratio Superplasticizer (%)
Specimens X -
(%) (volume fraction, %) (mm) Cement Fine aggregate (by mass of cement)
Plain -
30 1 1 0.5
SCM440 1.5
- 210 + 20
Plain -
40 1 1 -
SCM440 L5
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Fig. 1. Lathe scrap
350

Fig. 2. Detail of specimen for direct tensile test

Fig. 3. Specimens for direct tensile test

Fig. 4. Compressive strength test of LSRM

Fig. 5. Apparatus for direct tensile test
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Fig. 8. Stress-strain curve for direct tensile test of LSRM
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Fig. 9. Proposed model of tensile stress-strain curve
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Fig. 10. Tensile behavior of LSRM (W/B=30 %)
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Fig. 11. Tensile behavior of LSRM (W/B=40 %)
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