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Challenges Up to the Present and for the Future on Installation Technologies and Design of Steel
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Abstract

Steel Pipe Piles had come into wide use in the 1950’s according to the improvement of the impact
hammer method, and then high performance pile driving methods have been developed to reply
requirements such as pile installation with low noise - low ground vibration, reduction of waste
soil, cost saving and so on. In recent years, high performance materials and structural elements
are required to meet demands due to the increase of bearing capacity of a pile and seismic force
considered in design. Available application technologies under the conditions of rapid construction,
space limitation and shortage of skilled worker are also required. This paper shows the historical
development on technologies of steel pipe pile and introduces challenges to provide the solutions
for recent technical demands.
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TNX™ method (expanded foot protection steel pile)
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®1 SEEHENMH OIS
Mechanical properties of high strength spiral steel pile
(a) NSPP™ 540
. Charpy impact .
Elogat Tensile strength of
Thickness Tensile strength Yield stress Yiled ratio ogationt absorbed energy of ensile strength o
(gauge length S0 mm) . weld part
t (mm) (N/mm?) (N/mm?) (%) base material
(%) (N/mm?)
Q)
6 19 min
6<t=9 22 min
9<t=12 24 min
12<t=16 540 min 400-580 90 max 27 min 27 min at 0°C 540 min
16<t=19 29 min
19<t=22 31 min
22<t=25 33 min
(b) 570N/mm? class spiral steel pipe pile
Ch i t
. . . Elogation arpy 1mpac Tensile strength of
Thickness Tensile strength Yield stress absorbed energy of
(gauge length 50 mm) . weld part
t (mm) (N/mm?) (N/mm?) base material
(%) (N/mm?)
Q)
5<t=16 . 460 min 19 min . .
570 min - - 47 min at —5°C 570 min
t<16 450 min 26 min
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Steel pipe pile with molded weld beads
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Pile cap

nfilled Concret

.Concret.e Cast-in-place)
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Concrete filled steel pipe pile method

i Pile diameter
stop bars - "
Outer/ !Inner surface
Inner slippage

stop bars

Expanded foot
protection

Diameter of expanded foot protection
. -
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Application of weld bead to slippage stop bar of pile tip
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Shear bond strength between steel pipe with inner ribs
and infilled concrete
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Application range of conventional bearing capacity formula
in specification for highway bridges

Applicati f
Pile installtion PRHication range o

conventional bearing capacity
method

Bearing layer
formula

Impact hammer | Approximately up to 1500mm | Sand, gravel,

Vibratory hammer in pipe diameter clay

Inner excavation
. Approximately 500—-1 000 mm
(type of siol cement L . Sand, gravel
. in pipe diameter
foot protection)

Steel pile - soil Approximately 800—1300 mm
Sand, gravel

cement composite in pipe diameter

Rotation press-in pile | Approximately 400—1200 mm
Sand, gravel

(screwed pile) in pipe diameter
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P(y) :Earth Pressure acting on the batter pile due to
consolidation settlement (kN/m)

D :Diameter of the pile

o of the distance between the center of piles
the pile diameter (£3.0)

(m)

7 :Unit Weight of consolidation layer (kN/m®)

y :Bottom depth of earth pressure acting on the batter pile

. « ‘Rati
p») = aDyysinf to
éa
)
> I
S |y
s
S
'.‘.5 T T T T T T
= i 1L4 ) Ly=(—0.025t,+1.25) L —
2 : ]
S -
O | sly) i _
t T ostim—d———N
oL B i 1 i 1 ]

Ly :Longitudinal action length of earth pressure
along the pile (m)

ty Influence coefficient of consolidation
settlement, BL(L/8sin@®)"

B :Characteristic value of the pile

© :Angle of the batter pile

L :Longitudinal distance from the bottom of footing

to the bottom of consolidation layer (m)

M8 EBLTICLWEHICELZHIFE— 4> NOBETEARZE
Estimation method on the bending stress of the batter pile due to consolidation settlement
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Shop welding

Box joint

Load transmission key
Set bolt

Pin joint
Shop welding

isue pipe pile

~ Steel pipe pile

.

Anti-rotation key
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Pile head connection using enlarged outer steel tube
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Setting of enlarged outer steel tube

332 BVWMHA L ERMMEEETI2H L WEETE
FrHEE S CIIEKREZ (R L RFETR 117, BE4Y
VRS SR BL T & - 2R A L Ch DAY v
7 LE#RBS, FRLLTWD, HARBSERARERT O
SEAMTMEREREAA 0 2 S L CBY, I F CIoESEMHE
WO FEREN % TARIZH 30 0@ FEED D 5o FMED
BEO 135S HEE /213 150 FE, BIWED 0.5 FBFRED
MHRE L AT 7T LB LOESESR CRERR S L7z T3
YEDILTA) > 7 % SEBOMBTICEE L, T3> — b
BT LI LIE o T—HILT 5, BL& ) KEDHLTEY
VT RMNLCEBEI ) - N DR ELERIT 120,
AT o LR MR OFE X5 2 L8 TE, £
72, BGEEIAZE T TR M EHERA S, Lo
B T2 £ D@ b A7,



SEMOFMNEE & FL DM FHFEER

>
N

: Horizontal bearing pressure to infilled concrete

: Vertical bearing pressure to footing concrete

: Vertical bearing pressure on outer slippage stop bars

: Friction force due to horizontal bearing pressure

: Vertical bearing pressure on inner slippage stop bars

: Tensile and compressive stress transmitted by anchor bars

X 12 $ZEASOISHImEEE 2
Stress transfer mechanism of pile head connection
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a- Circumferential tensile
- | I~ ,® stress on outer tube
@Circumferential tensile
% T© ©T 77— stress on diaphragm
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