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Development of a New Foundation Method
That Uses Steel Pipe Sheet Pile with High Strength Pipe-Junction
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Abstract:

A composite steel pipe sheet pile foundation method, “Hyper-Well SP,” has been developed to apply to a large-scale bridge.
Structural characteristics and construction easiness were verified by various experiments, and the design and construction
method of Hyper-Well SP were established. Hyper-Well SP that has high rigidity was adopted for the first time to the foundation
of Tokushima-Higashi-Kanjo-Ohashi, and construction of a part of work section has been completed. As a result, it is confirmed
that the construction easiness of Hyper-Well SP is equivalent to that of conventional steel pipe sheet pile. Based on this result,
the certification of examination proof of construction technology issued by Public Works Research Center was acquired as a
new method for foundation of a large-scale bridge by JFE Steel in Aug., 2004.
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Fig.3 Dimension of high strength pipe-junction
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Fig.4 Outline of slurry discharge pipe with air lift
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Table 1 Condition of pipe-junction shear test specimen
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Name construction mortar (N/mm-)
. Field construction
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Test specimen @) | Shop construction 60.0
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Fig.5 Pipe-junction shear test specimen
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Fig.7 Test specimen for push out test

Table 2 Quantity of test specimen for push out test

Target strength of mortar
Condition of
mortar pouring 20 40 60 80
(N/mm?  (N/mm?)  (N/mm?)  (N/mm?)
Atmospheric - 2 - 2
Underwater 2 2 2 2
Under mud-water - 2 - 2
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Fig.11 Stereo flame model for analysis
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Table 3 Blow count and driving depth in bearing layer

Number Blow count in Driving depth in bearing
bearing layer layer (mm/1 blow)
® 1316 7.1
High strength @ 1004 Average 638 Average
pipe-junction ® 1299 1154 6.5 6.6
®@ 995 5.9
@ 1 088 8.1
Normal @ 1 066 Average 8.2 Average
pipe-junction ©) 1533 1194 6.3 7.9
@ 1088 8.9

Table 4 Eccentricity of steel pipe sheet pile

Average eccentricity (mm)

Pile Junction form

Longitudinal | Transverse
direction direction
ac 2ngh strength pipe-junction: 23 15
spots

High strength pipe-junction:
d-i |1 spot 26 26
Normal pipe-junction: 2 spots

j-s | Normal pipe-junction: 2 spots 22 11
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