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Construction and Structural Characteristics of Steel Pipe Sheet Pile
Composite Foundation Method for Large-scale Bridge

>

~
gooooo goooo gooo
Hiroya Okubo Shinji Nishizawa Yasushi Mitani
opoooo gooDoo goooo
goooooooooOo oooo goomooo
omoooo omoog
Synopsis:

HEN

gobooooboooooooooooboboooooooooooo
goooooooooooooooooobooooooooboooo
o0o0ooO0o0oO0o0oOo0o0oOo0ooDOoO0DOoOooOOoOoooOoOo@ooo
00000000 (0000000000000 0O0O0O0ODO
0000@Gm oO000O00O0DDOo0O0O0OOoUOOoUOoOOoDOo
0o0oo0o0oooooOo0oo0oO0@ oDooooooooooooo
00 pPOOOOOOODOOIOO0O0O0O0O0OOOODDOOOO
0oo@Uodb0@O00Do0oo0ooooooooooooo
gooooooooooOoOoOoOoO 450000000MOOOO
goooOoooooooooooooOoooOooooooooooon
goooooo

A steel pipe sheet pile composite foundation method has been developed with the aim of the application to a large-scale
bridge. The present study verified the construction and structural characteristics. The studies confirmed the following: (1)
In the construction experiment, the cleaning of the inside each of the pipe-junction and main pipe was able to be ensured.
It was possible to construct a diameter-expanded cast-in-place pile by the expansion effected initiating from steel pipe
sheet pile lower end. (2) The high strength pipe-junction has high shear capacity of about 10 times larger than the pipe-
junction of conventional steel pipe sheet pile foundation. (3) On the compound pile, the length of the load transfer inter-
val in the joint was 45 times as long as the diameter of the reinforcing bar. The bending strength of the joint can be
evaluated as that of reinforced concrete section which makes steel pipe inner diameter as its outer diameter.
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Fig. 1 Schema of steel pipe sheet pile composite foundation
method

Photo 1 High strength pipejunction pipe and steel pipe with
inner rib
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Fig. 2 Outline of field construction test in Ibaraki Pref.

Photo 2 Appearance after cleaning of pipe-junction
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Photo 3 Cleaning equipment for main pipe
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(a) Before cleaning
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(b) After cleaning

Photo 5 Joint between steel pipe (upper part) and cast-in-place
concrete pile (lower part)

oooooooooooooOoooDoO0o0D e0OOOOODO
gooooobooobooboooboooon

(3) D000O0OO0O0OO0ODOO0ODO0UOUO0OO0ODOOUOUOOO
Photo 50 0000000000000 0DOO0OODOODOOO
gobooooooooooooooooobooooooooo

42 OO00O0OOOOOOOO

oo0ooooooooobooo41 0000000000 100
goooooooooooooooooooboooboooooooooo
goo0ooo0ooO0oo0ooO0ooOoo0ooUOoO0n0 41m O
53mO0000000000000O00O0O0DOOOOOOO00O
0O00000000O00O0OFeg 300000000000000OO
00 1000mmO0O0 156m 0000000000000 OOOO
oooooopPOOOOOOD 10000 24mO0000000
ooooooo8mOO0O0O0O0O0D0OOO0DOOOOOOOOODOO
gooooobooooooooooobooooooooboobooooooo
goooooooooo0oooooboOoOoobooooooooooo

000000 Vol. 34 No. 4 2002



178 gooooOoo0o0o0oooooo0ooooooooOooo

N-value
10 30 50

¢1000
Steel

pipe

High strength
pipe-junction
pipe

20 050
16 000

2400

8000

For the test
specimen

Fig. 3 Outline of field construction test in Chiba Pref.
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Table 1 Material properties of mortar

. Compressive strength
Specimen (N/mm?)
Test specimen made in Ibaraki Pref. 81.4*
Test specimen made in Chiba Pref. 83.9%*

*Mean value of 6 data (60.50 113.0 N/mm?)
**Mean value of 5 data (73.10 94.3 N/mm?)

Reaction Loading Displacement
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Fig. 4 Pipe-junction shear test specimen (Test specimen made in
Ibaraki Pref.)
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Test specimen made in Ibaraki Pref.
(Pmax = 3.83 MN/m)

Test specimen made in Chiba Pref.
(Pmax = 3.59 MN/m)
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Conventional pipe-junction: 0.35 MN/m (Exp.)
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Fig. 5 Load and relative displacement curve
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Photo 6 Appearance of steel member for keeping interval
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Photo 7 Appearance after pipejunction shear test (Test speci-
men made in Ibaraki Pref.)
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Photo 8 Appearance of mortar filling (Test specimen made in
Ibaraki Pref.)
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Table 2 Design constant of high strength pipe-junction

Shear Shear capacity
Loading condition stiffness (MN/m)
(MN/m?) m
Usual 1200 0.50
Storm, level 1 ground motions 1200 0.67
Level 2 ground motions 2400 1.00

Steel pipe with inner rib
#1000 X 116 (SKKA90) 24D32 (SD343)
D19 (SD345)
/ iy

(=3
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=1
—

1200

A 2440 éJ§§z| JAN

Steel-concrete 4 000 Cast-in-place pile 4 000

000+ 1750 e 2500 e 1750 +1 00Q]
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24-D32 (SD345)

Fig. 6 Bending test specimen
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Fig. 7 Load and displacement curve

Table 3 Summary of experimental results on displacement

Yield Ultimate
Definition of yield | displacement (1) displacement (2) (2)/(1)
(mm) (mm)
Case-1* 9.17 176.0 19.2
Case-2** 11.10 176.0 15.9

*The case in which reinforcing bar in most edge of tension side
yielded

**The case in which reinforcing bar in oblique 45° of tension side
yielded

Table 4 Summary of results on load bearing capacity

Legend Cal. \Eﬁlﬁ)e (0} Exp. ‘(/1?11\111)6 ) @/
Allowable load* 904 837 0.93
Yield load* 1964 2007 1.02
Ultimate load 2913 3998 1.37

*Load as stress of reinforcing bar in most edge of tension side
reached allowable stress or yield strength
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Fig. 8 Strain distribution (P = 3 000 kN)
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Fig. 9 Strain distribution of cross section at 1440 mm distance
from boundary
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Fig. 10 Calculated results of displacement
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Photo 9 Appearance of concrete filling
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