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Degradation in Ultimate Bearing Capacity of Open—ended Pile
During Simulated Horizontal Earthquake Shaking

I
Choi, Yong —Kyu

Abstract

After open —ended model pipe pile, which was composed of inner tube and outer tube was
driven by different installation methods, degradation in open —ended pipe pile capacity was
studied during simulated horizontal seismic shaking, which was modeled by records of
actual earthquake.

Drgradation in ultimate capacity of open—ended pipe pile during simulated earthquake
was about 20% in impact pile and was approached up to about 40% in vibratal pile. Most
of degradation in ultimate pile capacity was occured in the outer shaft surface and degra-
dations in outer skin friction, toe resistance of steel, and plugging force were about 80%,
10%, 10%, respectively, out of ultimate pile capacity. It appeared that this trend did not
depend upon the different installation methods of pile.

2 X

WA ej@he ® TAIE 23 siwk uhES gk mxdol Alelgk Ao g gl F, A
A AF 71 5L ol &5t RARAA F4 22 E ZFLAA Nk AL 2]x]H 27 B4
& Atk 4 A Aol o3 S AANY FAage, w54 A9) whEelA of 20%9 2
W, A5 @9l 2] A9 oF 40%e] Febsdct =, o Fo wha o] A I xR FA
o) o F--& A8l oF 80%dom, Ak A E A A R AL 2zt oF 1029 L
o, o]2 &k A ek2 ubEe] A Aubel whel 2A debRl A edsir}

0

LA E F-2F B FEREE Al gle w0
7122 AR hie) ofs) AAEE At

A2 rAE LA AR, o) A5 abe) @k A% 3 Qg BFAsHA o2
o A B 4= g] Fo] AAA] 2E 7] x| 22| F] gro. g 28351 A =Y, olF o AR §15e)

*RHQ, A e Fobi e n2Ys zud

WEBRTHEE 75



T2Ee A 2A d3E vXe A7)
ged], 53] 3 =zle] 3¢ AAlshEe) &
7 Al 2% F2E S4le] Bdw A Ak
0

Med LEe AxH-E o) whaky, Jhy
2 sl4E, Hek el AR gz v
ehd 5= gled, 53, AR HAHL S
the 2 He] G5 kA 5o 23 ool &
T e} = i d me) epaE e 2 W
3= o)zt Y wela, dgd dEe 2| A) o
FhFate Aelgt SAE Zi did 459
AA A5l ot x1A]¥ A ztel] T A
# 9u) & zted

Nt @5 A #3F A= A A
25 AR E AAlE AFAYE, ez
7] el A2 sl Eel i3 4FAY, 2
g 3y ¥ A2y ¢ EZ(calibration cha-
mber) Well A5 23 U= 3t 2j5}A]

58 B3 Fdselgon, o|F dAFe
of 5% elA )5 R fste] o] Fol3l #
Solgrek. =3, AFF7IE L1
e A xFH Agbel #E AF= HG.
Poulos 5ol 9Js}ed v} o) Feolx ey, =)
A FEF NSl IHgE Ao dlold 5
7} sl AAole, w5 AR e Aol o}
2 fxidEe] AxH Azt A A7) F
Px|ezl o F 37| 7F A7k

£ ez, EHEA a2et - Al 23y
SEg TEHUH S wedle dHERS] ¥
3 £ A5 @slele S okF sbEg 71
Aol A f-AEEE %3] 2E-& AHSA)A Fo
t} o7 A, 28 4ES 3G dpoe s -4
oA gle] HE A2 Y Ee]E Tl Eo
28 e EEE FES 02 3
ook AAl AA 71 EE AERE F3] Ay
A %] (instron dynamic testing machine)ell &
47158l & 5l7] #18l scaling”|®el] &3]
HALEE A3 A ES BYR]A FcpB S8

2 Age BAE AR aF o Exe)
ey i qrEe] =r|e] Wt wiE A

76 114 49k - 19954 12 R

AEA A 5o T AxY FasyE
oJoln ¥, AMAEFe] BHE sl o] Tais]
EAE obur] $17F Felgrh.

2N E

Az el dAHd 252 ApAlle e}
g.en, Feo] 564mm, 2 3610mme] AYE
b AEY HHERE, Wi fger 74
el olv AxdIrds(ay]l #=x), 2749
A7} 272 @A LEdel AlolA 2 A4
A1) 4Ae] A ZAdH] el 3F 2RA & 72 Fhal
8 2& AaF 7 UL Aol B A4
= frAkERd A EE 28 sl R re 24
AA F7) %8 UdAER(Instron) 22| FH A
shA]f A (Instron series 1330, dynamic
testing systems)-& 70 &3}ef Ap&-3badct

Photo. 1 Photograph of overall test system



e AP L 430 $isl R F
H(42.86mm9) 7, L58mm7rA Fr)el i
FH.(34.93mm WA, L58mm ZFNFA)Z T
A ZUns EE G oz Alztslgle
o (231, =YY FHL 42.86mm 217, 3.
93mm W7, 6.35mme] A% FAN-Z 7}zl

W oRHel i FHE g47) 102002 A
zt Hlglew, &% FHel&= e Fzteg
¥l FREQ) oEY 63xe] $ Ao diAs
A FYY AH2RE AEHal AelAl 120E
Hatslglon, o ale AdutEd, Adghewn
BE} 20D,(D,: 2= upg A E), 40D,
6.0D,, 80D, A EH TGt WFFHAE=
2 oubgrE del] Ao 2 KE 3D oW 7
2l 10712 ~EH 2l AlAE HAE F3&
&A RaAl e, 2 3R = A £
05D : W52 abx]E), 1.O0D, 20D, 3.0D:
Ao, 23y AEH 3 f AR 2
Mo} 2eHQ AojAE AR 22 Fakazic)
2EfglAle) 4] £, 3 7o A
F N-FRes AW 77 RS Y
o2 Helr) gle AL BEzy sAsigot
2] FHel JEFRE U5 vzl R
e A BER4 HAsH 2o &
EAGZo A= o) REe Py Fro) o
2 FAA Fgich oFHe wigFeoz
FE OWE FRo oEHztale WAL WE
ol YFHS RFH Advdie 3t EE
2 nGAA o] AU 5 A shel o,
olHe WEFHel e WY = Al st
o} Zejsr, AlgkiellAe) wiet gt YE R
Be EAellE AlaEoz Yisle] o] Fu
Alete] Fztell Eol7bA] RstEE sl
&, o] ko] DAL Ak A o]
=} A =gl

Agol = 2 AlYA &) (micro—fine sand)
& Apgslgles DE=0.06mm, C,=16622
29 B-Hulate BF71E SMelqdch &8
Hre FAg Auke] R Apes 121X
10 %em/secil o 23 WEal mejele] W

pile head
fixed with bolt

%+ z —~and machining
top level _ T -
(z=60.31) i hole for lead wire
} measurement
of soil plug
z2=00— ; height ., _ 4]
z=25.41—1 strain gage
1
f -« connection
!
.
z.=11113- I
!
~ i
| inner tube »f Ijs— cuter tube
’
H
z=196.83 | {
1
|
H ] connection
* with small bolt,
H H  machining and
H 4 z=263.52 - epoxy
z=282.57 = |
H 2=298.43 - ]
' 2=3092-M fred with
268.30 J z=gg§-§g_ N /small bolt
z=368.30~ z=368.30—
Y sillicone |geal® | base plate
6.35 34.93 .35
e g |
42.86
Fig. 1 Schematic diagram of model pile
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Table 1. Test plan

kest no. I1-35(1-201V-35(V-20
confining 35 O O
pressure(kpa) 20 O O
installation impact | O
method vibratory O | O

. static D10 O |0
loading type

earthquake | O | O | O [ O

load test for soil plug Ol o |C
Remark :

1. This test was performed after static load test
was completed.

2. This test was done after pile was pulled out
from the pressure chamber,
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Table 2. Degration rate of pile capacity
{a) Degradation rate of capacities in seperated

resisting components to ultimate pile capacity

impact | impact | vibro | vobro

35kPa | 20kPa | 35kPa| 20kPa
AQu/ Qu:(%)| 85 76 80 73
AQy/ Qui{%) 8 8 11 10
AQs/ Qui(%) 7 16 12 17
AQu:/ Qu(%6)| 23 21 39 36

(b) Degradation rate of capacity in seperated
resisting components

impact | impact | vibro | vobro

35kPa | 20kPa | 35kPa| 20kPa
AQu./ Qul %8) 35 27 46 39
AQ./ Q%) 7 8 27 26
AQui / Qail %) 11 21 22 3l
AQu/ Qui%)| 23 21 39 36
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Table 3. Calculated average Ko value for soil plug
within 3.5D; from the toe

impact {impact | vibro | vobro
35kPa | 20kPa | 35kPa| 20kPa
before L5 | 136 | 100 | oo
shaking
after 131 | 130 | 069 | 046
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at applied

A 1.52 1.52 1.25 0.89
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