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ABSTRACT

This paper summarizes development of a reliability based
screening procedure that can be used in platform assessments and
requalifications. The maximum static force acting on a platform
system is treated as a function of random variables. Its statistical
properties are derived considering the uncertainties associated
with environmental conditions, structure conditions, kinematics,
and force calculation procedures. The statistical properties of the
capacity of the platform system are characterized using a
combination of paraliel elements and series components. The
series components are the superstructure (deck), each bay of the
substructure (jacket), and the foundation. The capacity of the
platform is reached when the capacity of anyone of these
components is reached. Within each component there are parallel
elements: deck legs, braces, joints, and piles. In order for a
component to reach its capacity, all of the paralle] clements have
to fail.

The proposed reliability analysis in this paper is based on a
First Order Second Moment (FOSM) approach. A study is made
of the implications of the simplified FOSM method. In the case
of an ecight-leg drilling and production platform located in Guif
of Mexico, the results from FOSM reliability analysis are
compared with those from First and Second Order Reliability
Methods (FORM and SORM). Lognormal and Type I Extreme
Value distributions were selected for characterization of the
expected annual maximum wave heights. In both cases the
results are in good agreement with those from the simplified
FOSM analysis, The FOSM safety indices are close
approximations to those from FORM and SORM analyses. In
addition to reliability indices for different failure modes, bounds
for the system probability of failure are estimated.

Detailed structurnl reliability analyses of template-type
offshore platformns are prohibitive, costly and experts are needed
to perform the analyses. The simplified procedure introduced in
this peper is meant to enable the average structural engineer to
perform reliability analyses of jacket-type offshore platforms

rapidly and with sufficient accuracy. The reliability based
screening procedure identifies the potential failure modes and
‘weak-links’ of a platform system. The procedure can
incorporate damaged, defective, and repaired elements. This
procedure can be used to identify the critical platforms that need
to undergo a detailed assessment so that limited available
resources can be most efficiently utilized. Moreover, this method
can be used in the design optimization of platform structures to
help assure that desirable robustness and damage tolerance is
incorporated into the structures.

APPROACH

The simplified reliability analysis procedure presented in
this paper is based on deterministic load and resistance
formulations for template-type offshore platforms that have been
previously developed and verified by the authors (Bea and
DesRoches, 1963; Mortazavi and Bea, 1994; Bez and
Mortazavi, 1995; Bea et al, 1995a; 1995b). Collapse
mechanisms are assumed for the three primary components that
comprise a template-type platform including the deck legs,
jacket, and pile foundation. Based on presumed faijlure modes,
the principle of virtual work is utilized to formulate the ultimate
lateral joading capacity for each component. Where of
significance, geometric and material nonlincarities arc
considered. The environmental loading conditions combination
is chosen to be the wind speed component and cusrent
component that occur at the same time and in the same principal
direction as the expected maximum wave height. The wave
period is taken to be the expected period associated with the
expected maximum wave height.

The reliability analysis procedure formulated in this paper is
based on the assumption of two-state structural components; a
component can be in a safe-state or fail-state. Furthermore it is
assumed that the uncertainties associated with the state of the
component can be described by random vanables. For cach
platform component with the resistance R and load S, the






probability of failure is equal to the probability that the load
exceeds the resistance :

pf= P[R < S] (l)

Assuming that R and S are random variables with the joint
probability density function frs(r,s), the probability of failure can
be written as

p,= {J: f ”[r.:)r:lrds )

In general, the resistance R and the load § are themselves
functions of random variables. Assuming X(x;, X2 ...., Xy to be
a set of random variables that completely describe the load and
resistance characteristics with a joint probability density function
fi(x), and further assuming that the state of the component is
- described by a function g(x) so that g(x)=<0 indicates failure,
the probability of failure can be given by the n-fold integral

p,= [ el 6))
e <0

g(x) is often refered to as the limit state function. Problems
associated with evaluating the above integral include: a) fi(x)
may not be completely known due to lack of statistical data, b)
the limit state function, g(x), may not completely describe the
true state of the component, and ¢) even in absence of the
problems stated above, integrating the integral in Equation 3 can
be a formidable task (Der Kiureghian, 1994). -

To circumvent these problems, reliability measures under
incomplete statistical information have been developed. Much o
the earty work on structural reliability analysis was based on
such measures. The complete handling of this subject is not
within the scope of this paper. The background used to develop
simplified reliability analysis formulations for jacket-type
offshore structures is summarized in the following.

Based on a mean value First Order Second Moment
(FOSM) approximation, the reliability index and probability of
failure are estimated for all potential failure modes. Using a first-
order Taylor-series approximation around the mean point of the
load and resistance equations formulated in a previous work
(Mortazavi and Bea, 1995), the first two statistical moments o
loads inposed on and capacities of platform components can be
comptrted, Given that the resistance R of a structural component
is a function of random variables (x;, X ..., X4}, its mean and

standard deviation can be given by

B~ R(M) @
and
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is the mean vector of the resistance function and
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defines the covariance matrix, wbéreas
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is the gradient vector of the resistance function which is
evaluated at the mean vector in Equation (6). Similar
formulations can be derived for the load fumction S. Defining a

safety margin as
M= InR—InS ©)

the probability of failure can be given by

P, =CDF(U) (10)
where
U= g\;—ﬂﬁ) 1y
M

is a standard variate with zero mean and unit standard deviation.

e and Oy are the mean and standard deviation of the safety

margin respectively. Presuming distribution for
loads and capacities, the exact reliability index can be given as
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where

H.= %,’;—:%?J | (13)

o2 = in(i+ Vi bits V2)- 2001+, Vo V)
(14)

P,=2(-B) s)

where ¥ denotes the coefficient of variation, prs is the cormrelation
cocfficient between loading and capacity, and @() is the
cumulative Standard Normal distribution function. Note that
these equations and those derived for jointly normally
distributed loads and capacities are the only known exact aud






closed form solutions of the probability of failure for non-trivial
distributions of loads and capacities. Unimodal bounds oa
probability of failure of a series system, ps, can be estimated by

maxPﬁ“Pﬁ‘ZPﬁ (16)

where ps denotes the probability of failure of the T component.
The lower bound is based upon the assumption of perfect
correlation among all component failure modes. The upper
bound is based upon the assumption of no correlation among the
component failure modes. In general, unimodal bounds ae
useful when there exists a dominating failure mode. However, in
case of offshore platforms, the fallure of different structural
components have been shown to be strongly correlated mainly
due to common dominating uncertainties in loading variables
(Nordal, et al., 1988).

LOADING AND CAPACITY FORMULATIONS

Storm Loadings

All of the structure elements are modeled as equivalent
vertical cylinders that are located at the wave crest (Bea,
Mortazavi 1995). Appurtenances (boat landings, risers) are
modeled in & similar manner. For inclined members, the
effective vertical projected area is determined by multiplying the
product of member length and diameter by the cube of the cosine
of its angle with a horizontal axis. A combination of storm wind
load and hydrodynamic wave and current loads is considered

S = S... + Sh (17)
The wind load is given by
S.= K.V (18)

where K, is a structure dependent loading parameter, and V.4 is
the wind speed that occurs at the same time as the maximum
wave height. The total integrated hydrodynamic drag force
acting on a surface piercing vertical cylinder can be expressed as

S=K.KH a9)

K. is an integration function that integrates the velocitics along
ﬂ:lecylinderandisaﬁmcﬁonofwavesteepnwsand the wave
theory used to estimate the velocities. Xy is a force coefficient
and a function of mass density of water p, diameter of the
cylinder D, and drag coefficient C,. The mean forces acting on
the elements are integrated and the shear force at each component
level is calculated. These integrated shear forces define the means
of the load variables S, for deck, Sp for each jacket bay, and the
base shear Sy for the foundation bay. The coefficient of variation
of wave load is given as

Vi=Vi +Vi +(2Va) 20)

Since the dominating storm condition is the maximum
wave height and its associated period, evaluation of the
uncertainties in the wind forces does not play a major role and is
not included.

Deck Legs Shear Capacity

A mechanism in the deck leg bay would form whea plastic
hinges are developed at the top and bottom of all of the deck
legs. Using this failure mode as 2 virtual displacement, virtual
workpﬁnciplecmbeuﬁlimdtowﬁmmﬂleded:legshm
resistance R,(Bea, Mortazavi 1995)
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H, and I, are the height and moment of inertia of the deck legs.
M, is the ultimate moment that can be resisted by the cross-
section in the presence of axial load and is derived from the MP
interaction equation for tubular cross-sections (equation 23). A
denotes the deck bay drift at collapse. C; is a rotational stiffness
pamnetﬁﬂmtmmtsforﬁwptmceofjackdatthebouomof
deck legs. O denotes the total vertical deck load and » is the
number of supporting deck legs. The moment capacity of the
legs M., and the local buckling capacity Pas are treated as
random variables. According to equation (5) and assuming
perfect correlation between M., and Py the variance of the deck
legs capacity can be given as

Iy ] d
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where Jp , and J R4 are the partial derivatives of the deck

My  OPai
legs shear capacity, Rd, with respect to critical moment and
buckling capacities, M, and P, evaluated at the mean values
Maior A0A tpent.

Jacket Bays Shear Capacity

Lateral shear capacity in a given jacket bay is assumed to be
reached when the vertical diagonal braces or their associated
joﬁnsmnolongereapablcofmisﬁngﬂnlmalloadacﬁngon
the jacket bay. Tensile and compressive capacity of the diagonal
braces, the associated joint capacitiés, and the batter component
of axial forces in the legs due to overturning moment arc
included to estimate the jacket bay shear capacity (Bea,
Mortazavi 1995).
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It should be noted that the axial capacities of diagonal
braces are negatively correlated with the lateral loading, This
correlation is implicitly accounted for. Assuming a three-hinge
failure mode for laterally loaded compression diagonals, the
following equilibrium equation ¢can be derived for the ultimate
axial capacity of such members (Bea, Mortazavi, 1995)

= M, wl’ (25
Pn‘- SA,

1 1{ 1
8A, - 5 -1
SmnEe

whereg =7 |L-and A, P, and I arc the initial out-of-

straightness, axial force and unmbraced length of the diagonal

brace respectively. Thus the variance of the axial compression
capacity of a transversally loaded brace can be given by

2 Y :
Crn=Cnr+ ( J )ai @6)
8 Ao

where it is assumed that 4, is a deterministic parameter and that
the first term in Equation (25) equals the buckling load of the
brace in the absence of lateral distributed load w.

The tubular joint capacity equations given in the design
guidelines API RP2A-LRFD (AP, 1993) are adopted in this
work. To obtain the statistical properties of the joint-brace
clement resistance, it is assumed that the tensile and
compressive capacities of joint and vertical diagonal braces are
Lognormally distributed. Using the results of structural system
reliability for series systems, the cumulative distribution
function of the ultimate axial loading capacity of a joint-brace-
joint system can be given as

BOreS I
where

A=bft)=E e

E M[H %}—J @)

where y; and ¢, (i=1 to 3) denote the mean and standard
deviation of the tensile or compressive capacity of the brace and
its associated joints. Given the capacity distribution function
Fa(?), uax and op, the mean and standard devistion of the
capacity of the joint-brace system can be estimated using
numerical integration.

To estimate the lateral loading capacity of a given jacket
bay, it is assumed that interconnecting horizontal brace elements

are rigid. Further, the notion of Most Likely To Fail (MLTF)
element is introduced. MLTF member is defined as the joint-
brace element with the lowest expected capac:ty over stiffness
ratio. Thus, the lower-bound capacity of the ™ jacket bay R ,
which is associated with the first member failure in that bay, can

be given as

Ra=30,K + F. (30)

where F; is the sum of batter components of axial pile and leg
forces in the given bay and

PlMLTF
a.= 3n
KMTF

is the lateral drift of the n™ jacket bay at the onset of first
member failure, K, are deterministic factors accounting for

geometry and relative member stiffness (&-K: = horizontal shear

" force of brace element / at the onset of first brace or joint failure

within the given bay). Assuming no comelation between the
capacity of the MLTF member and lateral shear in the jacket
legs, the variance of the lower-bound capacity of the n™ jacket
bay can be given as

Ojgh:O')aZK:"“szlepl (32)

O ruazr

O:= Km.n‘

Bp denotes the bias associated with the batter component o
axial lcg force, F}, at the given bay The upper-bound capacity of
the n* jacket bay R , which is associated with failure of all
mmnloadcanymgmembcrs in that bay, can be given as

RJ.=Z:-aR?+F; 34)

(G3)

where R, is the horizontal component of the ultimate axial
capacity of the joint-brace element i. a; account for the post-
yielding behavior of semi-brittle brace or joint elements (R, =
residual strength of element /) and are assumed to have
deterministic values. Assuming perfect correlation among the
member capacities R, and R, thhm the given bay, the variance
of the upper-bound capacity of the »n* jacket bay can be given as

oin‘%a 00yt (BFLO.FLj (335)

Foundation Capacity

Lateral and axial faikre modes are considered in the pile
foundation. The lateral failure mode is similar to that of the deck
legs. In addition to moment resistance of the piles, the lateral
support provided by foundation soils and the batter component






of the axial pile forces are considered. For clay and in case o

linearly increasing shear strength with depth, the ultimate lateral
capacity of the pile, Pas, can be estimated from the following
" equation (Mortazavi and Bea, 1995)

P.C +E) :M.-(d+nd )%1-(%)%0 (36

m .
C= %[(—A +n§) +.I(A +n.§) + 2P J G7N

g=B=4
LP (38)
E=15D+X (39)
A=9S5,D (40)
and
B=9S,D 41)

S.; and S.; denote the undrained shear strength at the mudline
and pile-tip. Lp, D and X denote the embedded pile length,
diameter and scour depth around the pile respectively. For a
constant shear strength distribution over depth, Equation (36)
reduces to that given by Tang and Gilbert (1990). For
cohesionless soils, the distribution of lateral soil pressure along
a pile at a depth z, is assumed to be

P, =3=K, (42)

¥ denotes the submerged unit weight of soil and K, is the
passive lateral soil pressure coefficient and given by

K,=tan'(++3) @)

@ is the effective angle of internal friction of the soil. The
uitimate lateral force that can be developed at the pile top is
(Tang and Gilbert, 1990)

2 M, @4)
0.5
P u,l

DK,

The axial resistance of a pile is based on the combined
effects of a shear yield force acting on the lateral surface of the
pile and a normal yield force acting over the entire base end of
the pile. Thus the ultimate axial capacity, {, can be expressed
as

Pu.l=
X+0.5

Q=0+0,=q A,+f_A. (45)

Q’ denotes the ultimate end bearing and @, is the ultimate shaft
capacity, g is the normal end yield force per unit of pile-end area
acting on the area of pile tip A,, and f_ denotes the ultimate
average shear yield force per unit of lateral surface area of the pile
acting on embedded area of pile shaft 4. It is assumed that the
pile is rigid and that shaft friction and end bearing forces ar
activated simultaneously. It is further assumed that the spacing
of the piles is sufficiently great so that there is no interaction
between the piles.

Taking into account the uncertainties in soil and pile
material properties and biases associated with capacity modeling
and using the FOSM approach described earlier, the uncertainty
in foundation capacities can also be estimated. In the case of
latera) pile capacity, the uncertainty associated with the batter
component of the pile force is added to the total capacity
uncertainty for vertically driven piles.

EXAMPLE APPLICATION

Using the formulations presented in this paper, the

structural reliability of an actual offshore platform has been
evaluated. Located in the Main Pass area of the Gulf of Mexico,
the eight-leg template-type platform is installed in a water depth
of approximately 271 feet (Figure 1). Designed and installed in
1968-70, the platform has been exposed to high environmental
loading developed by hurricanes passing through the Gulf (Bea,
et al 1995). Because the wind loading is less than 10 % of the
total lateral loading, only wave force is comsidered in the
reliability evaluation. According to ocecanographic studies
performed for the site, the 100 year return period wave height,
Hioo, is 70 feet. The uncertainties associated with the expected
annual maximum wave height predictions are summarized in
Table 1 (Bea 1990). Considering the uncertainties in the
predicted wave heights results in a total bias (true value /
predicted value) of By =1.1 and a coefficient of variation of ¥y
=0.34. Assuming Lognormal and Type I Extreme Value
distributions, the probabilistic characteristics of the expected
annual maximum wave heights are summarized in Table 2. The
wave height distribution parameters were determined by fitting
the tails of the distributions to the predicted extreme wave
heights. The variabilities of the force coefficients developed by
Bea (1990) are used to estimate the uncertainties associated with
the wave forces (Table 3). These estimates are consistent with
the simplified analytial models employed to calculate the
loadings.
It should be noted that once the wave crest elevation exceeds the
platform lower deck elevation, the load pattern changes
significantly and the total foroes acting on the platform increase
much faster than before. In this example, this fact has not been
accounted for. In general, the problem can be circumvented by
considering conditional probabilities (p{H). In this case, the
total probability of failure can be estimated by

P[Py S () @6)

Analytical models have been developed and verified to
calculate the wave-in-the-deck forces (Bea, et al. 1995; Loch,
Bea, 1995).






The structural reliability of the example platform is studied
for the two principal orthogonal directions. For each load
direction, cight different faillore modes arc identified and
analyzed; one in the superstructure, five in the substructure, and
two foundation failure modes. .

For critical bending moment, M., local buckling capacity,
Poy, and global buckling capacity of diagonal braces, P, the
mean-value curves given by Cox (1987) are utilized. These are
represented by the following equations

1638 f D
M. = M, 1.113qp[—-§-’—] Sy

P.= py[1.79 - o.zs(é)-) ] “8)

P.=P,(03-024¢17) for 0<i<17 ()

where
M.=ZJ, (50)
’ P.r=A'f_, GD

(N

where Z, A, and X are the plastic section modulus of the cross-
section, slendemess ratio of the member, and buckling length
factor respectively. For bending resistance, a combined
coefficient of variation (COV) of 0.106 is given by Cox(1987).
The COV for local buckling is 0.117, which includes the test
uncertainties, uncertainties in steel yield strength (COV =0.08),
and uncertainties associated with fabrication. This value is
reported to be constant over the entire range of practical values of
EtfyD and D/t respectively. The uncertainties of column
resistance over a practical range of A are given in Table 4 (Cox,
1987). In addition to uncertainties associated with test and
fabrication, the uncertainties associated with yield stress f,
elastic modulus E, and effective column length factor K are
included in the column resistance uncertainty.

A tubular joint failure mode is not inchuded in the presented
reliability analysis since the leg-pile annulus and the joints are
grouted and the joints are significantly stronger than the braces.
In the general case, the joints capacities and the uncertainties and
biases can be included in the analyses.

In this example, the upper-bound capacity formulation is
used for the jacket bays. Deterministic values are assigned to
brace residual strength factors «, which are calibrated to give
results consistent with those gained from a detailed nonlinear
pushover analysis of the studied platform (Bea, et al., 1995). In
a general case however, the a factor is unknown and can be
considered as a random variable itseif. The uncertainty
associated with this variable reflects the modeling uncertainty
introduced by using simplifying assumptions regarding residual

mgd;ofoomprﬁsionb:mandsﬁfﬁmproper&w of inter-
connecting horizontal braces. T

Due to lack of data regarding the pile capacity modeling
uncertainty, the total uncertaintics recommended by Tang and
Gilbert (1990) are used, which arc based on test results and
implicitly include the model uncertzinties (Table 5). The
uncertainty associated with the batter component of the pile foroc
is added to the total capacity uncertainty given for vertical piles.
Available test data on axially loaded piles indicate a very wide
range in capacity bias. The uncertainties associated with axial
capacities of driven piles are given by Tang (1988) (Table 6).
Current studies of the performance characteristics of platforms
subjected to storm loadings indicates that the mean biases in
lateral and axial pile capacities indicated in Tables 5 and 6
represent a lower bound (mean biases in the range of 2 to 3)
(Young, Bea, 1995; Bea et al. 1995z; 1995b).

To study the effect on FOSM results of different probability
distributions of maximum wave height and nonlinear limit state
functions, the computer program CALREL (Liu et. al, 1989).
was used to perform FORM and SORM analyses in addition to
FOSM analysis. In the case of Lognormaliy distributed load and
capacity variables, the results from the simplified FOSM
analysis and those from more sophisticated FORM and SORM
are given in Tables 8 and 9. FORM and SORM analyses have
also been performed assuming a Type I Extreme Value
distribution for the annual expected maximum wave heights. No
significant changes in the reliability indices are observed for the
two different distributions of expected annual maximum wave
heights. The FOSM safety indices are close approximations to
those determined from the FORM and SORM analyses.

The results summarized in Tables 8 and 9 and Figures 2
and 3 indicate that the most probable failure mode in both
loading cases involves the failure of the diagonals in the second
jacket bay. The large uncertainties in storm loadings are due to
uncertainties in force calculations and those associated with
predicted wave heights. The large uncertainties in jacket bay
capacities are mainly due to uncertainties associated with the
lateral loading and the load-capacity comrelation which is
implicitly acoeunted_for in this analysis. The uncertainties in
lateral capacity of jacket bays are larger for the broadside loading
direction than the end-on loading direction. This can be
explained by the fact that for the broadside loading case,
compressive buckling of diagonal K-braces govern the failure of
the jacket, whereas in the case of end-on loading, tensile
yielding of diagonal braces govern the ultimate lateral loading
capacity of the jacket. The compressive buckling of the braces is

. associated with much larger uncertainties than the tensile

yielding. The foundation piles have safety indices that are
comparable with those in the superstructure. Given recognition
of the additional mean biases cited earlier, the foundation safety

~ indices would be increased substantiaily.

Based on the FOSM results, unimodal bounds on annual
probabilities of failure are estimated for both loading directions
and given in Table 7. The failure probabilities range from about
1 % per year to 4 % per year depending on the assumptions
regarding correlation of the failure modes. Given the large
loading uncertainties relative to those of the component
capacities, one would expect the correlation of the failure modes






to be nearly unity (Norda! et al. 1988). Thus, the most realistic
faihure probability would be represented by the lower bound
results.

SUMMARY AND CONCLUSIONS

A simplified procedurc is presented to perform structural
reliability snalysis of conventional, jacket-type, offshore
platforms. Simplified formulations of storm loadings on and

ities of such platforms are utilized to develop a
probabilistic failure analysis procedure. These formulations have
been developed and verified during recent studies by the authors
(Bea and DesRoches, 1993, Mortazavi and Bea, 1994, Bea and
Mortazavi, 1995, Bea et al, 1995, Young, Bea, 1995).
Comparisons of these formulations with results from full three
dimensiona! nonlinear analyses indicates a sligltly conservative
bias of the forces and an essentially unbiased estimate of the
components and system capacities. The reliability analysis
procedure presented in this paper is based on a first order second
moment approach. It is assumed that the loads and capacities are
lognormally distributed. The correlation between loads and
capacities is implicitly accounted for.

A case study is performed and the structural reliability of an
eight-leg offshore drilling and production platform located in
Gulf of Mexico is studied. In addition to reliability indices for
different failure modes, unimodal bounds for the system
probability of failure is estimated. Using the computer program
CALREL, first order and second order reliabilities are also
computed. Two different distributions are selected for the
maximum wave height; Lognormal and Type 1 Extreme Value.
In both cases the results are in good agreement with those fram
the simplified FOSM analysis. The FOSM safety indices are
close approximations to those derived from FORM and SORM

The simplified procedure introduced in this paper is meant
to enable the average structural engineer to rapidly perform
structural reliability anatyses of jacket-type offshore platforms.
This reliability based screening procedure can be used to identify
the critical structures that need to undergo a detailed assessment
so that the limited available resources can be most efficiently
utilized. Moreover, this method can be used in the design
optimization of platform structures to help assure that desirable
robustness or damage tolerance is incorporated into the
structures.
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Table 4: Column Resistance Uncertalnti& {Cox, 1987)

Oun Blas (Br) Oinast A 0.4 0.6 0.8 1.0 1.2 1.4
Hoax 0.3 1.1 0.13 CcoVv | 0.099 | 0.100 | 0.106 { 0.119 ] 0.150 } 0.212
Table 2: Probabilistic Characteristics of the Maximum Table 5: Lateral Pile Capacity Uncertainties (Tang, 1990)
Wave Height
Lateral Capacity in: _Bias COov
| [ piw () u () Clay 0.92 0.20
Lognormal 345 11.7 Sand 0.81 0.21
Type I largest 34.0 11.4

Table 6: Axial Pite Capacity Uncertainties (Tang, 1988)

Table 3: Force Coefficient Uncertainties (Bea, 1990)
Axial Pile Capacity in: Bias COV
Ok Blas (By) Ciupt Sand 0.9 0.47 - 0.56
K. 0.1 0.41 0.47 Clay 1.3-3.7 0.32 - 0.53
K 0.1 1.67 0.23 ’
Table 7: Unimodal Bounds on pr (Example Platform)
Loading Lower Bound py, | Upper Bound pr
End -on 0.011 0.046
Broadside 0.013 0.042
Table 8: Component Reliabilities, Broadside Loading (Example Platform)
ROADSIDE LOAD | BIAS§|C.0O.V CAP BIAS|C.0.V| FOSM FORMI SORW
OADING (KIPS) {KIPS) i] Pf g B
IDECK LEGS 197 083 108 2606 1.00 a1 364 13404 a5t 351
JACKET ) -
IB AY1 544 083 103 2032 100 008 251 4.52E-03 248 243
BAY2 &1 083 103 2621 1.00 024 222 1.20E-02 208 212
E_KVT 68 083 | 108 4130 100 | 04 24T 807E03| 241 247
jBAY4 641 083 1.08 5702 1.00 049 267  385E03] 278 280
AYS5 643 083 103 6157 100 048 275 294E-C3 284 290
OUNDATION
ATERAL 643 0583 1.08 7700 81 056 260 | 3AS0E-03) 287 287
AXIAL 1005 083 1.08 4063 15 031 252 S79E0S| 249 249







Table 9: Component Reliabilities, End-on Loading (Example Platform)

ND-ON LOAD | BIAS C.O.V CAP | BIASC.0.V] FOSM FORM SORM
OADING (KIPS) (KIPS) B Pt B B
PDECK LEGS 120 083 103 2608 1.00 a1 42  120e05] 4w 410
JACKET
BAY1 ol 0583 1.03 1964 100 Qo7 243  751E03] 229 229
BAY2 499 a53 103 2046 100 010 228  113E02] 212 214
IBAY3 518 083 108 2360 100 015 239  854E03] 228 228
IBAY4 518 083 100 2538 100 o0 243 7eEm]| 228 232
|IBAYS S0 am 100 280 100 028 251 60€E03) 238 243
OUNDATION
EATERAL 520 083 103 7200 081 053 288 to6Em) 285 255
JAXIAL 855 08 103 4063 15 031 274 a1Em] 2w 270
115" 45"
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Figure 1: Example Platform Elevations
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Figure 2: Component Safety Indices (Anzual) for Figure 3: Component Safety Indices (Annual) for End-on
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