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For y> 1:
e ys | @= 0.5 (Su/ay0) "%
a =N, T rawle s (API ui‘L‘)
N, depending on soil type qs = B0y,
S depending on soil type
} qs = B0y = zrr'f tanb} =[0.5 (1 + K;) ay0] tané} _
(1844) K ol Cdd s 3o L aslie tanz)‘} = Cytand® Static (Y44Y) Keals
Cm = 1.0 (rough surface); 0.9 (smooth surface)
B G =as (1441) Wy 5 SIS
(1480 K ol v Laslie | TS 7 20U ) N—03 Static
a= (0.5 h/D)™°2 (S, /04e) "3 <1 (FBV L 555 is))
qs = a;f tanb} = (Ks/Kc) Ore tanb} O Qii)l-l
_ K:/K.) =08
(1484) 1S o] ol s 30 b ol (Kr/Ke) h Static (Yrr0)
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For NC clays with y < 0.25:
g5 = " yNay,
oMt =0.32(I, — 10)°3
For OC clays with y > 1:
qs = aS}L]U Ftip .
Fyip = 1.0 (OE piles) UL 555 8
- Fyip = 0.8 + 0.2y (CE piles)
(1480 ) K ol i dw o b wilie | 7P Static (Yero)
2 FRm 1.00 < Fyip (closeay < 125
For clays with 0.25 < y < 1.0: (NGI J;“})>
s =a Sy
a=0.5+(0.83 — 1.66 &) log,o w < 1.0
qs shouldbe = g, 0,9
Brin = 0.06 (Ip — 12)°33
0.05 < By, < 0.20
qb:%slswa qs=qCFi5120kPa CPT | (\4Ve) sy 5 S
b s
fs Q\)\S&A K} WJS
b = Cp qpeim 9= A5+ 1447 1) CPT (avA)
C, depends on soil type: sand = 1.25 and clay = 0.25
qs and f; are expressed in MPa (Penpile u’:,j))
BB
qs = Cs fs < 120 kPa
b = Cy 4 peim < 15 MPa Cs =0.2 - 1.25 as a function of f; ‘
C, is governed by over-consolidation ratio: awle 5> | CPT (VaAVA) B
05<C, <1.0. 8D L
z
4 =G ZS—D)g+ Z fs] < 120 kPa
z=0 Z=8D
Cs; =0.8-2.0 as a function of z/D
. N RS SIS
HEBIS)
qs = Cs Sysiazey < 120 kPa
a» = Ne Su(eip) < 15 MPa For NC clay: C; = 1.0
Ne=9 For OC clay: C; = 0.5 .
g _ et P ety (SANAVINE SISO
" Ny wT N CPT
(15 < Ny < 20) (15 < Ny < 20) Dutch b 2L, s
tawbe 5 tawle 3
- a s N g 9c(side)
OAVA) ol g5 b alie | 7= Min[ £ o 120 kpa]
b = 300 for compression, and = 400 for tension
qs = dc.avg Cs / Fs < Gsmax
=C . . ) ) . (VaAY) lsds
b = b deativ C; and F, depending on soil type, and installation e ) sk
procedures
=Cs fs <72kP s .
gs - Ossfi o5 (—9(?/}). (MM’) }frﬁ K} LSL”}J
(VAVA) (pad ol 25 L asline (}T l\./lP)' e ; CPT
sinMra Cone-m %3,
e=2718 ¢ 20
= Cp qoyim) Sl aSlelin g
C,, for non-displacement pile: clay and/or silt = qs = qc / Cs < Gsmax (V4AY)
0.375; sand and/or gravel = 0.15; chalk = 0.20 CPT
Cs depending on soil type, pile type, and installation R
L sl B Aa)
C, for displacement pile: clay and/ or silt = 0.60; procedure: 30 < C; < 150 - <
sand and/or gravel = 0.375; sand and/or gravel = (LCPC
0.40
qp = Cp q.ipy < 15 MPa qs = Cg f; <120 kPa
VAAY) Js) |
Cp depending on pile type: driven = 0.35; jacked = Cs depending on pile type: driven = 0.53; jacked = 0.62; CPT ( )J I0 oA
0.30 bored = 0.49
qs = Ls qe
q Coq qe = q¢ — Uz
= (tip) =qg.—(1—
b b QEgtip G =q.—-—1—-a)u, (V) oyl 5 e
CPTu

CyforD <040m=1.0

1.0
Cp for D = 040 m =35

Cs (%) depending on soil classification chart derived
from q,. f; and u,: soft sensitive soils = 8.0; Clay = 5.0;
stiff clay and clay/silt mix = 2.5; silt and sand mix = 1.0
and sand = 0.4
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ABSTRACT

Steel pipe piles are used as the foundation of marine structures such as bridges,
hydrocarbon extraction platforms, wind turbines and anchoring elements. Due to the
importance and high construction cost of these structures, any weakness and failure in their
pile foundations can lead to catastrophic economic, environmental and social damages.
Therefore, accurate analysis, safe design and reliable determination of their bearing
capacities are of particular importance. In this study, the compressive axial bearing
capacity of 24 long offshore driven steel pipe piles in the cohesive sediments of the Persian
Gulf is estimated using 10 methods based on direct results of cone penetration test (CPT
and CPTu) and 5 methods based on static analysis. The bearing capacity values obtained
from these methods are compared and validated with the corresponding measured data
attianed from the pile dynamic analysis tests. Then, the performance of these methods are
anayzed in terms of accuracy and quality of predicting shaft, tip and total bearing
capacities based on 12 statistical criteria. Subsequently, the probable time of soil set-up
around the offshore piles in the Persian Gulf is estimated using laboratory and field tests as
well as the emprical relationships available in the technical literature. It is shown that the
pilesinstalled in the considered area will have the highest growth of bearing capacity after
about 100 days from the initial driving and reach their maximum or long-term bearing
capacities.

Keywords: Long Offshore Pile, Compressive Bearing Capacity, In-Situ Test, Statistical
Anaysis, Time Effect, Soil Set-Up, Persian Gulf
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