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Bearing Capacity of Model Open—Ended Steel Pipe Pile Driven into Sand Deposit
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Abstract

Model tests in calibration chamber with open —ended steel pipe pile have been performed
in sand deposit to clarify effect of soil plug on bearing capacity, load transfer mechanisms
in soil plug, and behavior of soil plug under dynamic and static conditions. Model piles
were devised so that bearing capacity of open—ended pile could be measured separately
into outside skin friction, inside skin friction due to soil plug —pile interaction, and end
bearing force on the section of steel pipe pile.

It may be concluded, form the test results, that the plugging level of open —ended pile is
more correctily defined by specific recovery ratio, ¥, rather than by plug length ratio,
PLR, and the major part of inside skin friction is generated within the range of three
times as long as the inner diameter of the pile from the pile tip. The ratio of inside skin
friction to total bearing capacity is much larger than that of outside skin friction to total
bearing capacity. Therefore, the bearing capacity of pile could not be well predicted, unless
the inside skin friction is properly taken into account.
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712} | Three possible penetration state of the soil plug (Paikowsky, 1989)
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12! 2 Stress acting on pile under (a) unplugged
and (b) plugged conditions
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2! 3 Deformation of sampled soil due to stress changes at sampler tip(after Hvorslev, 1949)
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12| 4 Transition from ‘Active’ to ‘Passive’

arching in the soil plug(Paikowsky, 1990)
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2l 6 Pluvial deposition system in the calibration chamber
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&l 7 Instrumented model pipe pile
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712! 8 Determination of inside skin friction(Qsi)

and tip bearing capacity(Qpt)
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12! 9 Arrangement and instruments for pile

load test
PRSETE RS

2 102 Mg o] Ry A)uke) s+
23 23" Bglgoldd wE FBUE ZHol9
wslel B4 548 () 2 M Ae)n](PLR)2
w32 el gtk g2z L
elglell B33 deloljL A7} ol 2T Abed
9 Aoz Aedslo] zuto] Y AAFE B
2 #lzlolvr} FE ZHo|7l o] zA EFA
g} ol Aefol A EA 3 pgo o 2
zo] HYH =S B oF 85cm ] #3177t
A ¥2100%°o.2 $+4 7§ ul (unplugged) ~Fel ol
Qe 2 olF9 HeldAE 0%<r<
100%<] 5944 Ale) =2 Aggict 2bd 4y

BEMETREE 39



Zolule 3} ok 25cme] Heo]7A] PLR2
lL0o2 o] 23] AR Add S
el 3z glek ghef 25eme) Zo)e| A wEo)
AN A2 EAgchE B ES 93]
o e WEHALEH ) ofFwubIH L
7 2] vl=sHA =AE Aolvt zxelv} 25cme]
FjzolelA W3 AEAIAIYE A= HF
HulaHo| oFintAH N} A3 24 F
ARER, o] ol HAHY Al o=
Ax A" Reoz AuHc) ud sk
o AR EE HAdeln|(PLR) X} £
3 7&(V)el 93te] oS A g3 setd 4 gl
1= SR 22

7 (%) or PLR (x100)
OO 20 40 60 80 100 120 140 160

Fr i 17 1T 1T 17 171 DU

~~

£ J

(8]

p—

< c

a T

5} o

o g
a

c

9 5

5 e

.

e

©

c a—a?

cg.) o—o ; PLR
— 5L
1 1

0 20 40 60 80 100
Soil Plug Height (L, cm)
12! 10 Analysis of plugging measurements for

model pipe pile
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