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Development of New Steel Sheet Pile Foundation Method
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Abstract

Sheet piles have been used mainly for wall structures against earth pressure so far, such as
temporary walls, revetments and retaining walls. However, sheet piles have also gotten used for
foundations after using temporary walls. “Sheet pile foundation” is a typical usage for such
applications, where sheet piles are utilized to improve the axial and lateral bearing capacity of
foundation by connection between the sheet piles and the foundation. Nippon Steel & Sumitomo
Metal Corporation has developed the new sheet pile with closed section at bottom in order to activate
soil plugging for high end bearing capacity. This paper introduces the new sheet pile and explain
the design capacity based on lot of the data from in-situ load tests.
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In-situ load test results for sheet piles with closed section at bottom by vibration method with and without water jetting

. Bearing layer End bearing capacity (kN
Case Site Type Wi Soil condition Embeddégd leyngth (m) | SPT N-value Measured § pEsti}r/n(ate(i
A-1 Hyogo 10H o Sand gravel 1.400 (2.9D) 76 1518 889
A-2 Hyogo 10H o Sand gravel 2.300 (4.8D) 70 1486 1179
A-3 Chiba 10H o Sand 1.400 (2.9D) 75 932 878
A-4 Chiba 25H o Sand 1.800 (3.3D) 75 1171 1181
A-5 Ibaragi 10H o Sand gravel 1.460 (3.0D) 71 1469 831
A-6 Ibaragi v, o Sand gravel 1.520 (3.2D) 140 1609 1383
A7 Chiba 10H o Sand 0.484 (1.0D) 69 496 over 309
A-8 Chiba 10H o Sand 0.967 (2.0D) 69 767 396
A-9 Chiba 10H o Sand 1.450 (3.0D) 69 807 807
A-10 Chiba 1V, o Sand 0.473 (1.0D) 69 634 over 342
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In-situ load test results for sheet piles by vibration method with and without water jetting

. Bearing layer End bearing capacity (kN)
Case Site Type Wi Soil condition Embedded length (m) | SPT N-value Measured Estimated
C-1 Hyogo 10H o Sand gravel 0.900 (1.0W) 69 272 383
C-2 Hyogo 10H o Sand gravel 1.400 (1.56W) 76 342 504
C-3 Chiba 10H o Sand 0.900 (1.0W) 75 230 273
C-4 Chiba 25H o Sand 0.900 (1.0W) 75 451 328
C-5 Fukushima 10H o Hard clay 0.900 (1.0W) 68 291 238
C-6 Fukushima v, o Hard clay 0.830 (1.38W) 68 334 215
D-1 Chiba 10H — Sand 0.900 (1.0W ) 75 859 437
D-2 Chiba 25H - Sand 0.900 (1.0W ) 75 879 513
D-3 Ibaragi 10H - Sand gravel 0.900 (1.0W ) 71 605 601
D-4 Ibaragi 1V, — Sand gravel 0.600 (1.0W ) 140 580 440
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Load displacement curves driven by press-in method
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In-situ load test results for sheet piles with closed section at bottom by press-in method

. Bearing layer End bearing capacity (kN)
Case Site Type Wi Soil condition Embedded length (m) | SPT N-value Measured Estimated
E-1 Chiba 10H o* Sand 0.490 (1.0D) 69 723 807
E-2 Chiba 10H o* Sand 1.460 (3.0D) 69 746 807
E-3 Chiba 10H o Sand 0.290 (0.59D) 69 1204 807
F-1 Kochi 10H o* Sand gravel 1.460 (3.0D) 36 385 421
F-2 Kochi 10H o* Sand gravel 1.460 (3.0D) 40 859 421

o*: WJ was used for all driving depth into the bearing layer.
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