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An Experimental Study on the Stability of Open-ended Pipe Piles
Installed in Deep Sea during the Simulated Seaquake
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ABSTRACT

It is known from the previous study on the behavior of shorfer single pile during simulated seaquake induced by the
verfical component of earthquake that the compressive copacity and the sail plugging resistonce of single cpen-ended
pipe pile were completely degraded. But, the capacity of single openended pipe pile with greater penefration and the
capacity of piles group with shorfer penetration were expected 1o be stable ofter seaquake motion.

In this study, first, single pile, 2-pile or 4-pile groups with several simulated penetrations were driven into the
cdiibrafion chamber with saturated fine medium sand and the compressive load test for each installed pile or pile
groups was performed. Then, about 95% compressive load of the ultimate caopacity wos applied on the pile head
during the simulated seagquake motion. Finally, fo confirm the reduction of pile copacity during the simulated seaguake
motion, the compressive load fest for each single pile or pile groups affer seaquaoke motion was performed,

During the simulated seaquake, compressive copacities of single open-ended pipe pile and piles group installed in
shallow sea were not decreased. But, the stability of open-ended pile instdlled in deep sea was depended on the pile
penetration depth. So, single openended pile with greafer penetration of 27m wos stable, and 2-pile and 4-pile groups
with penefration more than 13m were stable. But, 2-ple groups with penefrafion of 7m wes failed, and the
compressive capacity of 4-pile groups with penetration of 7m was degraded about 15%.

Key words . compressive pile capacity, soil plug, seaquake, single open-ended pipe pile, 2-pile or 4-pite groups
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Fig. 1 The simulated seaquake testing equipment
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Table 1 Test plan for single pile
Test S1(8) | 2D | S3MD) |83 | 4D | 5D | S6D
Relative density % 50 50 50 50 50 50 50
20 X
35 X
60 X X
Confining pressure 70 X
(kPa) 80 X
120 X
QQulit % 95 95 95 95 95 95 95
Static load test before seaguake X X X X X X X
S:ﬁqlt({ake Amplitude | Deep Sea 25 20 23 3,28 | 218
aking
test (kP2 Shallow Sea 15 10
Frequency Hz 25 5.0 50 50 50 50 50
Static load test after seaquake X X X X X X X

where, Q is compressive load on the pile head and Qu: is ultimate pile capacity determined from static pile
load test before seaguake test

Table 2 Test plan for 2-pile and 4-pile groups

Test G1]G1]G1)1G1]G2)1G21G31G3]G3|G4|G4]G5|GH
DO D] DD D] |D|D]|D|D;©E
Number of piles 2 2 4 4 2 4 2 2 4 2 4 2 2
| Relative density % 0|1 50| 50|50 (50|50 1515|055 %
20 X X X X
. 3H CX X
Confining pressure 0 : » ” -
(kPa) 80 X T x
120 X X
QQuilt Yo B H | H | H|H|B | BB | H|H | B | BB
Static load test before seaquake | X X X X X X X X X X X X X
Deep 34,
Seaquake | Amplitude Sea 4 28 % 25, 2230’ 2428, 17 20, 17154, 3944, 30 20
Shaking (kPa) Shallow 16, 14 " 99 5
test Sea
Frequency Hz 2512512512550 50|50 |50 {50[50({50(501A5A0
Static load test after seaguake X X X X X X X X X X X X X

where, Q is compressive load on the pile head and Qu is ultimate pile capacity determined from static pile
load test before seaquake test
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