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Characteristics on the Vertical Load Capacity Degradation for Impact-driven
Open-ended Piles During Simulated Earthquake /Sinusoidal Shaking.

I
Choi Yong —Kyu

Abstract

After the model open-ended pile attached with strain gages was driven into a pressure
chamber, in which the saturated micro-fine sand was contained, the static compression
loading test was performed for that pile. Based on the test results, ultimate pile capacity
was determined. Then, either simulated earthquake shaking or sinusoidal shaking was ap-
plied to the pile with the sustained certain level of ultimate pile load. Then, pile capacity
degradations characteristics during shaking were studied. Pile capacity degradation during
two different shakings were greatly different. During the simulated earthquake shaking, ca-
pacity degradation depended upon the magnitude of applied load. When the load applied to
the pile top was less than 7% of ultimate pile capacity, pile capacity degradation rate
was less than 8%, and pile with the sustained ultimate pile load had the degradation rate
of 20%. Also, most of pile capacity degradation was reduced in outer skin friction and
degradation rate was about 80% of ultimate pile capacity reduction. During sinusoidal
shaking, pile capacity degradation did not depend on the magnitude of applied load. It
depended on the amplitude and the frequency : the larger the amplitude and the fewer the
frequency was, the higher the degradation rate was. Reduction pattern of unit soil plugging
force depended on the mode of shaking., Unit soil plugging force by the simulated earth-
quake shaking was reduced in the bottom 3.0 Dy of the toe irrespective of the applied load,
while reduction of unit soil piugging force by sinusoidal shaking was occurred in the bot-
tom 1.0-3.0 D, of the toe. Also, the soil plugging force was reduced more than that during
simulated earthquake shaking and degradation rate of the pile capacity depended on the
magnitude of the applied load.
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Table 1. Test plan for measurements of degradation

earthquake /sinusoidal shaking test

(a} stage ! :simulated earthquake shaking tests

in pile capacity during simulated

test bias
test serial shaking type compression properties of shaking
series number load (%)
s-1 s-x-100 simulated earthquake 100 Upland earthquake M = 8.0
5-2 g-x- 70 simulated earthquake 70 Upland earthquake M = 8.0
5-3 s-x- 40 simulated earthquake 40 Upland earthquake M = 8.0
g-4-100 simulated earthquake 100 Oceanside earthquake M = 8.0
s-4 s-4- 70 simulated earthquake 70 Oceanside earthquake M = 8,
s-4- 40 simulated earthquake 40 Oceanside earthquake M = 8.0
(b) stage 2 cyclic(sinusoidal type) shaking tests
test bias
test serial shaking type compression properties of shaking
series number load {%s)
c-1- 5 simasoidal shaking 100 a=25imm f= 5Hz n= 100
c-1 c-1- 9 sinusoidal shaking 100 a=2.54mm f= 9Hz, n=100
c-1-18 sinusoidal shaking 100 a=2.54mm f=18Hz, n= 100
c-2- 5 sinusoidal shaking 100 a=136mm f= 5Hz, n=100
c-2 c-2- 9 sinusoidal shaking 100 a= 1.36mm f= 9Hz, n=100
c-2-18 sinusoidal shaking 100 a=1.36mm {=18Hz, n=100
c-3- 5 sinusoidal shaking 100 a=0.32mm f= 5Hz, n=100
c-3 c-3- 9 sinusoidal shaking 100 a=032mm {= 9Hz, n =100
c-3-18 sinusoidal shaking 100 a=032mm = 18Hz, n= 100
c-4- 5 sinusoidal shaking 100 a={0.16mm f= 5Hz, n=100
c-4 c-4- 9 sinusoidal shaking 100 a=0.16mm f= 9Hg, n =100
c-4-18 sinusoidal shaking 100 a=10.16mm f=18Hz, n=100
c-H- 5 sinusoidal shaking 70 a=1.36mm f= 5Hz n=100
c-5 c-5- Y sinusoldal shaking 70 a= lL3bmm f= 9Hz, n=100
c-5-18 sinusoidal shaking 70 a=136mm f=18Hz, n= 100
c-b- O sinusoidal shaking 70 a="25mm f= HHz, n=100
6 c-6- 9 sinusoidal shaking 70 a=254mm f= 9Hz n=100
e-6-14 sinusoidal shaking 70 a=204mm { = 18Hz, n= 100
c-7- 5 sinusoidal shaking 70 a={L16mm = 5Hz, n=100
c-7 c-7- 9 sinusoidal shaking 70 a={.16mm f= 9Hz n=100
e-7-18 sinusoidal shaking 70 a=016mm f=18Hz, n= 100
remark ;

1. a:amplitude of sinusoidal shaking, f: frequency, n: numbers of cycle

2. Biased compression load means the percentage of applied compression load on pile head to ultimate

compressive pile capacity.

3. 8-x-100:x =1, 2, 3, x=numbers of the repeated test runs.
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