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Abstract - In this study, the mechanical properties of bending tests in the strong axis direction and tensile tests of interlock were
conducted for the purpose of to obtain the structural performance of sheet piles(U-shaped). In the bending test, local buckling
occurred in the web in the central part after the entire bending behavior of the member in the specimen with stiffeners reinforced
at the supporting and the loading part, and the strength was degraded. In the specimen without stiffener reinforcement, slippage
behavior occurred due to out-of-plane direction. In the tensile test of joint, the strength was lowered by cracks in the interlocking
joint, and the strength was about 7 % - 11 % compared to the tensile coupon test result.
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Fig. 1. Shape of steel sheet pile

Fig. 2. Application example at construction site
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Table 1. Bending test specimens
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Width Height Thickness Length
Specimens w H t L Stiffener
(mm) (mm) (mm) (mm)
B-N 2,500 -
400 150 13.0 (Distance between Stiffener reinforcement
B-S rting points: 2,000 i
supporting points: 2,000) (support part and loading part)
Table 2. Tensile test specimens (for interlock)
Width Height Thickness Total height
Specimens w H - H Shape
(mm) (mm) (mm) (mm)
T-D Dumbbell shape
——— 1 250 209.5 7.6 400 -
T-C Continuous shape

"dumbbell shape same as coupon test specimen (3EA)

specimens with a constant width (Overall shape is the same as that of the T-D specimen and there is no neck.; 3EA)

"one side height of specimen piece
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AN < > AN
640 > <Side view> l«>| <Front view>
I~ 7z
2,000 (Unit : mm) (Unit : mm)

(a) Bending test specimens

(b) Tensile test specimens for interlock

Fig. 3. Details of specimens

Table 3. Material properties

Measured thickness Yield strength Tensile strength Elongation at fracture
No. Steel type i oy Ou EL
(mm) (N/mm?) (N/mm?) (%)
1 12.7 389.6 585.4 30.0
2 SY300 12.7 371.5 592.2 37.0
3 12.7 398.1 587.4 332
Average - 12.7 386.4 588.3 334
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(b) Tensile test

(a) Bending test
Fig. 4. Test set-up
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Table 4. Comparison of yield moment

. M, M,
Specimens (KN-m) (kN-m) M./M,
B-S 280.5 1.202
233.4 ——
B-N 288.0 1.234

«M,: experimental value of yield moment, .M,: calculated value of yield
moment
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Fig. 5. Moment-rotation relationship

(a) Specimen B-N

(b) Specimen B-S

Fig. 6. Failure mode for bending test
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Table 5. Comparison with tensile coupon test

Specimens (&"‘I";’;) g\;ﬁ,‘f) Omax/Cu AVE

1 65.9 0.112
T-D 2 66.2 0.113

3 65.6 P 0.111

1 42.2 0.072
T-C 2 42.2 0.072

3 39.2 0.067

Omax: €Xperimental value of maximum stress, o,: tensile stress (coupon test)
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