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freezing until the process of hardening
is well in progress;

(iii) In hot weather, the temperature
of the fresh concrete shall be con-
trolled so that it does not impair at-
tainment of the desired strength and
durability;

(iv) The methods for curing concrete
shall ensure maximum compressive
and tensile strength, durability, and a
minimum of cracking; and

(v) The location and workmanship of
construction joints shall not impair
the strength, crack resistance, and
watertightness of the platform.

(3) Reinforcement. (i) Reinforcement
shall be free from loose rust, grease,
oil, deposits of salt, or any other mate-
rial that may adversely affect the
strength, durability, or bond of the re-
inforcement. The specified cover of re-
inforcement shall be maintained accu-
rately. The cutting, bending, and fixing
of reinforcement shall ensure that it is
correctly positioned and rigidly held.

(ii) The welding of reinforcement
shall conform to the requirements of
AWS publication, AWS D1.4, Structural
Welding Code— Reinforcing Steel.

(4) Prestressing tendons, ducts, and
grouting. (i) Steps shall be taken to en-
sure that the achieved prestressing
force is that specified in the design.

(ii) Tendons and ducts shall be in a
condition that ensures the required
strength, durability, and bond.

(iii) The grouting procedures shall
produce the required bond strength of
the tendons and provide permanent
corrosion protection for the tendons.
Anchorages shall also be protected ade-
quately against corrosion.

[53 FR 10690, Apr. 1, 1988, as amended at 61
FR 60025, Nov. 26, 1996. Redesignated and
amended at 63 FR 29479, 29486, May 29, 1998; 65
FR 15864, Mar. 24, 2000]

§ 250.909 Foundation.
(a) General—(1) Coverage. Soil inves-

tigations, design considerations for the
supporting soil, and the influence of
the soil on the foundation structure
are addressed in this section, including
criteria for the strength and deforma-
tion characteristics of the foundation
employed by both pile founded and
gravity platforms.

(2) Guidelines. (i) The degree of design
conservatism shall reflect prior experi-

ence under similar conditions, the
manner and extent of data collection,
the scatter of design data, and the con-
sequences of failure;

(ii) For cases where the limits of ap-
plicability of any method of calcula-
tion employed are not well defined or
where the soil characteristics are quite
variable, the use of more than one
method of calculation or a parametric
study of the sensitivity of the impor-
tant design variables shall be consid-
ered, and

(iii) A listing of design parameters,
necessary calculations, and test results
shall be retained by the designer.

(b) Site investigation—(1) General. (i)
The actual extent, depth, and degree of
precision to be obtained in the site in-
vestigation program shall reflect the
type and intended use of the platform,
characteristics of the site, similarity
of the area based on previous site stud-
ies or platform installations as well as
the consequences of a failure of the
foundation. The site investigation pro-
gram shall generally consist of three
major phases as follows:

(A) Shallow hazards (see paragraph
(b)(2) of this section) to obtain relevant
geophysical data.

(B) Geological survey (see paragraph
(b)(3) of this section) to obtain data of
a regional nature concerning the site.

(C) Subsurface investigation and
testing (see paragraph (b)(4) of this sec-
tion) to obtain the necessary
geotechnical data. The results of these
investigations shall be the basis for the
additional site related studies specified
in paragraph (b)(5) of this section.

(ii) A complete site-investigation
program shall be furnished for each
platform. The positioning devices used
on the vessel employed in the site in-
vestigation as well as those used dur-
ing the installation of the platform
shall have sufficient accuracy to en-
sure that the data obtained are perti-
nent to the actual final location of the
platform.

(2) Shallow hazard survey. (i) Con-
sistent with the objectives of para-
graph (b)(1)(i) of this section, a high-
resolution or acoustic-profiling survey
shall be performed to obtain informa-
tion on the conditions existing at and
near the surface of the seafloor; and
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(ii) The information to be obtained
from this survey shall include the fol-
lowing items, as appropriate, for the
planned platform:

(A) Contours of the sea bed,
(B) Presence of any seafloor surface

or near-surface anomaly or obstruc-
tions which would adversely affect
platform installation at the site,

(C) Shallow faults,
(D) Gas seeps,
(E) Slump blocks,
(F) Occurrence of shallow gas, and
(G) Ice scour of seafloor sediments.
(3) Geological survey. (i) Background

geological data shall be obtained to
provide regional information that can
affect the design and siting of the plat-
form. The data shall be considered in
planning the subsurface investigation.

(ii) Where necessary, the seismic ac-
tivity at the site shall be assessed.
Fault zones, the extent and geometry
of faulting, and attenuation effects of
conditions in the vicinity of the site
shall be identified.

(iii) For platforms located in a pro-
ducing area, the possibility of seafloor
subsidence shall be considered.

(4) Subsurface investigation and testing.
(i) The primary objective of the sub-
surface investigation and testing pro-
gram shall be the attainment of reli-
able geotechnical data concerning the
stratigraphic and engineering prop-
erties of the soil. These data shall be
used to properly design the foundation
to the desired structural safety level.

(ii) The subsurface investigation and
soil testing program shall consist of
adequate in situ testing, boring, and
sampling to examine all important soil
and rock strata. The testing program
shall reveal the necessary strength,
classification, and deformation prop-
erties of the soil. Further tests, as
needed, shall describe the dynamic
characteristics of the soil.

(iii) At least one borehole having a
minimum depth of the anticipated
length of the pile plus a zone of influ-
ence shall be drilled at the installation
site for a pile-supported platform. Pre-
viously gathered borehole data may be
used on a case-by-case basis, when ap-
proved by the Regional Supervisor. The
zone of influence shall be sufficient to
ensure that punch through failures will
not occur. Additional boreholes of a

lesser depth shall be required by the
Regional Supervisor if discontinuities
in the soil are indicated to exist in the
area of the platform.

(iv) For a gravity-type platform foun-
dation, the required depth of the bore-
hole shall be equal to at least the depth
of the zone of influence which the
structure imposes on the supporting
soil. Where possible, in situ tests shall
be performed to a depth that will in-
clude the anticipated shearing failure
zone.

(v) When samples from the field are
sent to a laboratory for further testing,
they shall be packed carefully and ac-
curately labeled, and the results of vis-
ual inspections shall be recorded.

(vi) A summary report showing the
results of the soil testing program
shall be prepared. The report shall de-
scribe briefly the various field and lab-
oratory test methods employed and
shall indicate the applicability of these
methods as they relate to the quality
of the sample, the type of soil, and the
anticipated design application.

(vii) The engineering properties of
the soil to be used in the design shall
be listed for each stratum. The selected
design properties shall specify the un-
certainties inherent in the overall test-
ing program and in the reliability and
applicability of the individual test
methods.

(5) Additional requirements. Based on
the results of the overall site investiga-
tion program, studies shall be per-
formed, as applicable, to assess the fol-
lowing effects of the installed plat-
form:

(i) Scouring potential of the seafloor,
(ii) Hydraulic instability and the oc-

currence of sand waves,
(iii) Instability of slopes in the area

where the platform is to be placed,
(iv) Liquefaction and/or possible re-

duction of soil strength due to in-
creased pore pressures, and

(v) Degradation of subsea permafrost
layers.

(c) Foundation design requirements—(1)
General. (i) The loadings used in the de-
sign of the foundation shall include
those defined in paragraph (c)(6)(ii) of
this section.

(ii) Foundation displacements shall
be evaluated to ensure that they are
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within limits that do not impair the in-
tended function and safety of the plat-
form.

(iii) The soil and the platform shall
be considered as an interactive system,
and the results of the analysis as re-
quired in paragraphs (c)(2) through
(c)(6) of this section shall be evaluated
from this point of view.

(2) Cyclic loading effects. Evaluation of
the short-term and long-term effects of
cyclic loading with respect to changes
in soil characteristics, whether caused
by conditions during installation, seis-
mic activity, or storms, shall be ac-
complished by using defensible meth-
ods.

(3) Scour. (i) For unprotected founda-
tions, the depth and lateral extent of
scouring, as determined in the site in-
vestigation program, shall be ac-
counted for in design; and

(ii) If scour is not accounted for in
design, either effective protection shall
be furnished soon after the installation
of the platform or frequent visual in-
spection shall be carried out, particu-
larly after major storms.

(4) Settlements and displacements. (i)
Based on the type and function of the
platform, tolerable limits shall be es-
tablished for settlements and lateral
deflections. Due consideration shall be
given to the effect of these movements
on risers, pilings, and other compo-
nents which interact with the plat-
form;

(ii) Maximum allowable values of
platform movements, as limited by
these structural considerations or
overall platform stability, shall be con-
sidered in the design.

(5) Dynamic considerations. (i) For dy-
namic-loading conditions, a defensible
method shall be employed to simulate
the interactive effects between the soil
and the platform, and

(ii) The evaluation of the dynamic re-
sponse of the platform shall account
for, as appropriate, the nonlinear and
inelastic characteristics of the soil, the
possible deterioration of strength, the
increased or decreased damping due to
cyclic soil loading, and the influence of
nearby platforms.

(6) Loading conditions. (i) Loadings
producing the worst effects on the
foundation during and after installa-
tion shall be addressed; and

(ii) In-place platform loadings to be
checked shall include at least those re-
lating to both the operating and design
environmental conditions, combined in
accordance with the following:

(A) Operating environmental condi-
tions with dead and live loads appro-
priate to the function and operation of
the platform,

(B) Design environmental conditions
with dead and live loads appropriate to
the function and operation of the plat-
form, and

(C) Design environmental conditions
with dead and minimum live loads ap-
propriate to the function and operation
of the platform.

(d) Pile foundations—(1) General. The
following requirements apply to pile-
founded platforms. Pertinent parts of
these requirements dealing with steel
design shall be consulted regarding the
design of the steel piles.

(i) In the design of individual piles
and piles in a group, the effects of
axial, bending, and lateral loads shall
be addressed.

(ii) The design of a pile shall reflect
the interactive behavior between the
soil and the pile, between the pile and
the platform, and between piles in a
group.

(iii) Methods of pile installation shall
be consistent with the type of soil at
the site and the installation equipment
available. If unexpectedly high-driving
resistance or other conditions lead to a
failure of the pile to reach the desired
penetration, the pile’s capacities shall
be reevaluated by considering the ac-
tual installation situation.

(iv) Pile driving shall be performed
and supervised by qualified and experi-
enced personnel. Driving records which
include such information as
blowcounts and estimated hammer per-
formance and stoppages shall be re-
tained.

(v) Where necessary, the effects of
bottom instability in the vicinity of
the platform shall be assessed.

(2) Axial piles. (i) For piles in com-
pression, the axial capacity shall be
considered to consist of the skin fric-
tion, Qf, developed along the length of
the pile and the end bearing, Qp, at the
tip of the pile. The various parameters
needed to evaluate Qf and Qp shall be

VerDate 11<MAY>2000 08:50 Jul 20, 2000 Jkt 190112 PO 00000 Frm 00360 Fmt 8010 Sfmt 8010 Y:\SGML\190112T.XXX pfrm01 PsN: 190112T



361

Minerals Management Service, Interior § 250.909

predicted by using a defensible analyt-
ical method that employs reliably ob-
tained soil data consistent with the
prediction method selected. The ac-
ceptability of any method used to pre-
dict the components of pile resistance
shall be demonstrated by showing sat-
isfactory performance of the method
under conditions similar to those exist-
ing at the actual site.

(ii) The results of the dynamic pile
driving analysis alone shall not be used
to predict the axial load capacity of a
pile.

(iii) For piles driven through clay,
the estimated skin friction developed
over any increment of the pile surface
shall not exceed the shear strength of
the clay.

(iv) The capacity of the internal plug
of an open-ended pile shall be consid-
ered since it may limit the estimated
end bearing to the pile.

(v) When combining side friction and
end-bearing effects in determining
axial pile capacity, the load deflection
response of the soil-pile system shall
be addressed.

(vi) For piles subjected to pullout
loads, the contribution of the end re-
sistance of the pile to its axial capacity
shall not be considered. The possible
variation of predicted pile-skin friction
between the compressive and tensile
modes of the axial-pile loading shall be
considered.

(3) Laterally loaded piles. (i) In evalu-
ating the pile’s behavior when acted
upon by lateral loadings, the combined
load deflection characteristics of the
soil and the pile and the pile and the
platform shall be addressed.

(ii) The representation of the soil’s
lateral displacement when it is sub-
jected to lateral loads shall adequately
reflect the deterioration of the lateral
load capacity when the soil is subjected
to cyclic loading.

(iii) The description of the lateral
load versus displacement characteris-
tics for the various soil strata shall be
based on constitutive data obtained
from suitable soil tests. The use of em-
pirical methods to provide the descrip-
tion of the soil’s lateral response shall
be permitted if such methods are docu-
mented.

(iv) Where applicable, the rapidly de-
teriorating cyclic lateral load capacity

of stiff clays, especially those exhib-
iting the presence of a secondary struc-
ture, shall be addressed in the design.

(v) Calculation of pile deflection and
stress induced by lateral loads shall ac-
count for the nonlinear interaction be-
tween the soil and the pile.

(4) Pile groups. Where applicable, the
effects of close spacing on the load and
deflection characteristics of pile
groups shall be determined. The allow-
able load for a group, both axial and
lateral, shall not exceed the sum of the
apparent individual pile allowable
loads.

(5) Plastic analysis. When the design
of a platform is based on the formation
collapse mechanisms associated with a
plastic analysis method, influence of
the soil’s support on the pile shall be
addressed.

(e) Gravity platforms foundations—(1)
General. The following requirements
apply to soil foundations for gravity
platforms. Section 250.138 of this part
shall be consulted regarding the design
of the base slab.

(i) The influence of hydraulic and
slope instability, if any, shall be deter-
mined for the structural loading cases
that include the design environmental
loading.

(ii) The effects of adjacent platforms
and the variation of soil properties in
the horizontal direction shall be con-
sidered, as appropriate.

(iii) The stability of the foundation
with regard to bearing and sliding fail-
ure modes shall be investigated by em-
ploying the soil shear strengths deter-
mined with consideration of para-
graphs (b)(4) and (c)(2) of this section.

(iv) When an underpressure or over-
pressure is experienced by the seafloor
under the platform, provisions shall be
made to prevent piping that could im-
pair the integrity of the foundation.

(v) Initial, consolidation, and sec-
ondary settlements, as well as perma-
nent horizontal displacements, shall be
determined.

(vi) If the intended site is not level,
the predicted tilt of the overall plat-
form shall be based on the average bot-
tom slope of the seafloor and the toler-
ance of the measuring device used in
the site-investigation program. Dif-
ferential settlement shall also be cal-
culated and the tilting of the platform
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caused by this settlement shall be com-
bined with the predicted structural tilt
of the overall platform. Any increased
loading effects caused by tilting of the
platform shall be addressed in stability
requirements specified for the founda-
tion.

(2) Stability. (i) The bearing capacity
and lateral resistance shall be cal-
culated by considering the most unfa-
vorable combination of loads. The
long-term redistribution of bearing
pressures under the base slab shall be
considered to ensure that the max-
imum edge pressures are used in the
design of the base.

(ii) The lateral resistance of the plat-
form shall be investigated considering
various potential shearing planes. The
presence of any soft layers shall re-
quire special consideration.

(iii) Calculations for overturning mo-
ment and vertical forces induced by the
passage of a wave shall include the
vertical pressure distribution across
the top of the foundation and along the
seafloor. The foundation shall not lose
contact with the soil due to uplift cre-
ated by the maximum overturning mo-
ment.

(iv) The capacity of the foundation to
resist a deep-seated bearing failure
shall be analyzed.

(v) Where present, the additional ef-
fects of penetrating walls or skirts that
transfer vertical and lateral loads to
the soil shall be investigated for their
contribution to bearing load capacity
and lateral resistance.

(3) Soil reaction on the platform. (i) For
conditions during and after installa-
tion, the reaction of the soil against all
structural members seated on or pene-
trating into the seafloor shall be deter-
mined and accounted for in the design
of these members.

(ii) The distribution of soil reactions
shall be based on the results obtained
in paragraphs (b)(2) and (b)(4) of this
section, and the calculations of soil re-
actions shall account for any deviation
from a plane surface, the load-deflec-
tion characteristics of the soil, and the
geometry of the platform base.

(iii) Where applicable, effects of local
soil stiffening, nonhomogeneous soil
properties, and boulders and other ob-
structions shall be addressed in the de-
sign. During installation, the possi-

bility of local contact pressures due to
irregular contact between the base and
the seafloor shall be considered. Con-
tact pressures shall be added to the hy-
drostatic pressure.

(iv) The penetration resistance of
structural elements projecting into the
seafloor below the foundation structure
shall be analyzed. The design of the
ballasting system shall reflect uncer-
tainties associated with achieving the
required penetration of the platform.

§ 250.910 Marine operations.

(a) General—(1) Marine operations
means all activities necessary for the
transportation and installation of a
platform from the time it enters the
marine environment until it is fixed in
place at its final destination. Marine
operations generally include such ac-
tivities as follows:

(i) Lifting and mooring,
(ii) Loadout or initial flotation,
(iii) Fabrication afloat,
(iv) Towing,
(v) Launching and uprighting,
(vi) Submergence,
(vii) Pile installation, and
(viii) Final field erection.
(2) The requirements of this section

apply to all platforms covered by this
subpart, regardless of structural type
or material of construction.

(b) Objective. The structural strength
and integrity of a platform shall not be
reduced or otherwise jeopardized by the
performance of the activities required
to install the platform on site. The
type and magnitude of loads and load
combinations to which a platform will
be exposed during marine operations
shall be the subject of an analysis pur-
suant to paragraph (c) of this section,
except where the use of proven and
well-controlled methods of fabrication
and installation are proposed and justi-
fied. Sufficient equipment shall be pro-
vided to ensure installation of the plat-
form in a safe and well-controlled man-
ner.

(c) Analysis. (1) Analyses shall be per-
formed to determine the type and mag-
nitude of the loads and load combina-
tions to which the platform will be ex-
posed during the performance of ma-
rine operations.
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