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1. Scope

This specification covers the design of offshore superstructures including all relevant
appurtenances such as, but not limited to:

e Topsides and Modules

e Bridges

e Flare booms

o Flare towers

¢ Travelling crane and pedestal crane supports

o Walkways, stairways, ladders

¢ All installation appurtenances (padeyes, guides, docking guides)
e Living quarter structures.

This document amends supplements and replaces various clauses/sections of API RP 2A for
the studies and works to be performed for the design of offshore superstructures.

The section numbers that appear in the following sections refer to the corresponding section of
the API RP 2A LRFD referenced above.

The design shall be performed according to API RP 2A WSD or API RP 2A LFRD, unless
otherwise indicated in the present specification.

In all cases, the design principle (i.e. WSD or LRFD) shall be the same for all parts of the
platform (jacket, deck, etc.), and for all conditions.

Materials for procurement, welding and associated inspections are covered by specifications
GS EP STR 201, GS EP STR 301 and GS EP STR 304.

Fire protection provisions are not included in this specification. Passive fire protection design
and installation is covered by specification GS EP COR 353.

The jacket design shall be conducted in accordance to specification GS EP STR 101, and shall
utilise the same design principle (i.e. WSD or LFRD) as for the superstructures.

GS EP STR 101 shall also be used for design of any topsides components that may be
subjected to wave and current forces.

2. Reference documents

The reference documents listed below form an integral part of this General Specification. Unless
otherwise stipulated in the CONTRACT, the applicable version of these documents, including
relevant appendices and supplements, is the latest revision published at the EFFECTIVE DATE
of the CONTRACT. References to superseded standards that may occur on technical
documents will not over-write this clause.

The structural design superstructures shall be conducted in accordance to the reference
documents including codes and standards defined hereafter.

Where national regulations exist, their provisions and those of the standards and codes to which
they refer shall apply, supplementing or amending the provisions of this document, subject to
prior Company approval.
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If there are no national regulations covering all or part of the subject of this document, the
reference documents shall be strictly applied, as supplemented by the provisions of this
specification and the project documents.

In case the design of a particular structure or part of a structure is not covered by any of the
listed reference documents, Contractor shall propose the use of a reputed and fit for purpose
international code or regulation, subject to Company approval.

In all cases, Contractor shall avoid to mix the requirements of several different codes or
regulations when designing a particular item of a structure.

Only the main reference documents are mentioned; the Contractor shall be responsible for
complying with all secondary reference documents dealing with the subject of this document.

Standards
Reference Title

AISC Steel Construction Manual

API Bulletin 2V Bulletin on design of flat plate structures

API Bulletin 2U Bulletin on stability design of cylindrical shells

API RP 2A LRFD Recommended Practice for Planning and Constructing Fixed
Offshore Platforms Load and Resistance Factor Design

API RP 2A WSD Recommended Practice for Planning and Constructing Fixed
Offshore platforms, Working Stress Design

API RP 2FB Recommended Practice for the design of Offshore Facilities
Against Fire and Blast Loading

API Spec 2C Specification for offshore cranes

ASTM A 307 Standard Specification for Carbon Steel Bolts and Studs,
60 000 PSI Tensile Strength

ASTM A 325 Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile
Strength

ASTM A 490 Structural Bolts, Alloy Steel, Heat Treated, 150 ksi Minimum
Tensile Strength

BS 8100 part 1 Lattice Towers and Masts - Part 1: Code of Practice for Loading

CAP 437 Offshore helicopter landing areas

DNV-OS-A 101 Safety Principles and Arrangements

DNV-0S-C101 Design of Offshore Steel Structures, General (LRFD method) and
subsequent references

DNV-0S-C201 Structural Design of Offshore units (WSD method) and
subsequent references

DNV-0S-E401 Helicopter decks (section 3)

DNV-RP-C203 Fatigue strength analysis of offshore steel structures

DNV-RP-C204 Design against Accidental Loads
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DNV-RP-C205 Environmental conditions and environmental loads
EN 1337 (all parts) Structural bearings
EN 1991-1-2 Eurocode 1: actions on structures - Part 1-2: general actions -
Actions on structures exposed to fire
EN 1991-3 Eurocode 1: actions on structures — Part 3: Actions induced by
cranes and machinery
EN 1993-6 Eurocode 3: Design of steel structures — part 6: Crane supporting
structures
EN 10164 Steel products with improved deformation properties perpendicular

to the surface of the product - Technical delivery conditions
EN 10204 Metallic products - Types of inspection documents

F.E.M. 1.001 or equivalent |Régles pour le calcul des appareils de levage (pour monorails,
poutres roulantes, potences). (Rules for the calculation of hoisting

equipment)

ICAO - Annex 14 Volume Il Heliports

ISO 898-1 Mechanical Properties of Fasteners Made of Carbon Steel and
Alloy Steel - Part 1: Bolts, Screws and Studs

ISO 1000 Specification for S| Units and Recommendations for the Use of
their Multiples and of Certain other Units

ISO 12944-3 Annex C Minimum dimension for narrow spaces between surfaces

ISO 19900 Petroleum and natural gas industries - General requirements for
offshore structures

ISO 19901-1 Petroleum and natural gas industries - Specific requirements for
offshore structures - Part 1: Meteocean design and operating
conditions

ISO 19901-2 Petroleum and natural gas industries - Specific requirements for
offshore structures - Part 2: Seismic design procedures and
criteria

ISO 19901-5 Petroleum and natural gas industries - Specific requirements for
offshore structures - Part 5: Weight control during engineering and
construction

ISO 19901-6 Petroleum and natural gas industries - Specific requirements for

offshore structures - Part 6: Marine operations

NF P22-255 or equivalent | Metal construction. Hollow section welded assemblies on type |
and H sections. Design and verification

The document ISO 19901-6 is nearing completion and formal issue.
The Company recognizes these documents as a source of sound recommendations on good
practice. However, in some cases the requirements of these International Standards do not
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comply with the requirements of the Company’s General Specifications. Furthermore, there
exists within these International Standards the requirement for the owner or operator to define
certain parameters which may override suggested default values.

In general terms, the requirements of formally issued ISO 19901-X when available shall be
applicable in context to the design of new structures for Company and to the insurance that
operations are performed within defined and recognized safety/confidence levels where these
requirements are additional to or are more onerous than the requirements stated in the
Company’s General Specifications and Project Particular Specifications. In this context, the
default values of parameters are recommended by these International Standards shall apply,
unless more onerous values are stipulated within the Contract documents.

Any other proposal based on the content of these International Standards shall be subject to
Company approval.

Professional Documents

Reference Title

Not applicable

Regulations

Reference Title

Not applicable

Codes
Reference Title
AWS D1.1 Structural Welding Code - Steel
ASME VIl Div 1 Rules for construction of pressure vessels
BSI PD 5500 Specification for unfired fusion pressure vessel

Other documents

Reference Title

Baker WE, Cox PA, Explosion hazards and evaluation
Westine PS, Kulesz JJ &
Strehlow RA (1983)

Czujko J (ed) (2001) Design of Offshore Facilities to Resist Gas Explosion Hazard
DNV Offshore reliability data handbook (OREDA)
HSE OTO 2001/070 The structural design of helidecks for offshore installations.
HSE RR285 (2005) Protection of piping systems subject to fires and explosions
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The provisions of this document shall be applied in the light of the supplementary documents

supplied by the Owner, including:

e Country specificity appendices

e Particular specification

e Data sheets

e Articles and conditions; list of tasks

¢ Quality assurance provisions.

Reference

Title

GS EP COR 222
GS EP COR 350

GS EP COR 353
GS EP LSO 110
GS EP SAF 221

GS EP SPS 009
GS EP STR 001

GS EP STR 002
GS EP STR 003
GS EP STR 004
GS EP STR 005
GS EP STR 006

GS EP STR 100
GS EP STR 101
GS EP STR 103

GS EP STR 104

GS EP STR 201
GS EP STR 202
GS EP STR 203
GS EP STR 301
GS EP STR 304

Fusion Bonded Epoxy (FBE) external coating for pipelines

External protection of offshore and coastal structures and
equipment by painting

Design and application of passive fire protection coatings
Environmental effects considerations for helidecks
Safety rules for buildings

Corrosion protection of subsea stations

Weight monitoring and weighing offshore units

Crane for fixed offshore installations

Crane for floating offshore installations

Riser / Umbilical pulling rig and Mooring Winches

Lifting appliances other than cranes and winches

Requirement for the design, fabrication and testing of overhead
travelling cranes

Offshore steel structures - General
Design of offshore jacket and subsea structures

Design and fabrication of skids and equipment supporting
structures

Design and fabrication of technical cubicles for offshore oil
installations

Materials for offshore steel structures
Cast materials for steel structures
Forged materials for steel structures
Fabrication of offshore steel structures

Fabrication of welded plate girders (W.P.G.)

Date: 01/2011
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GS EP STR 401 Loadout, seafastening, transportation and installation of offshore
structures
GS EP STR 901 Design rules and construction standards for ancillary structures of
offshore installations
GS EP STR 902 Pultruted fire resistant fibre reinforced plastic floor grating

3. General design requirement

3.1 General principles
The following principles shall be taken into account in the design of structures:

¢ Principles for load-out, transportation, installation, lifting, launching or for any particular
phase or condition and accidental conditions, which has a major impact on certain
component of the structures, shall be integrated in the design at the very beginning of the
design phase

e Hook-up works shall be reduced to a minimum and shall be made as easy as possible.
Consequently, each element, even if of secondary importance, shall be analysed in order
to maximise the amount of work to be carried out on the fabrication site

e Structure shall be detailed to avoid corrosion and wear and minimize fatigue. Inspection
and maintenance works of installed structures shall be easily accomplished. Maximum
access to all elements and at all phases of platform life should be provided.
Recommendations of 1ISO-12944-3 Annex C shall be considered for minimum dimensions
for narrow spaces between surfaces. For flare towers, heat resistant materials shall be
used and bolts avoided.

e Unnecessary or duplicated permanent loads (skids + flooring underneath, modules +
flooring underneath, etc.) shall be avoided.

o Safety shall be considered as priority and shall be taken into consideration from the
beginning of the design, including for the temporary phases (load-out, transport and
installation). Particular attention shall be paid to accessibility, circulation routes, escape
routes, muster areas, partitions, fire resistance, finish materials, etc.

o Future extensions and additional loads (if any such as Company reserve) shall be
considered and the consequent design arrangements shall be made.

3.2 Importance of structural members

3.2.1 Structural members

The structural members of the resisting structures are distributed into three categories of
importance, mainly in regard of the consequences of their possible failure during platform
production or during installation of constituting parts of the platform (lifting of packages, etc.), as
defined in GS EP STR 100.

This distribution of structural members into categories of importance shall be submitted to
Company for prior approval.
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3.2.2 Non structural members

Accessory and finishing elements, i.e. not participating in the overall strength of the platform
structures (walkways, handrails, stairs, ladders, grating, flooring, etc.) constitute a class
separate from that of Structural Members defined above.

3.3 Air-gap

The bottom of the lowest superstructure (deck) or piece of equipment shall be located at an
elevation such as to provide a clearance “air-gap” above the highest foreseeable wave crest
elevation superimposed on the maximum surge height plus the normal Mean High Water
Springs (MHWS) (or HAT if required by project documents).

Unless stipulated otherwise, the air-gap shall be taken as 1.50 m minimum from the lowest part
of the structure or piece of equipment, and shall also take into account any known or predicted
long term seafloor subsidence.

100 years return period wave crest elevation shall be used unless otherwise noted.

Whenever it is unavoidable to have a minor part of the superstructure or a piece of equipment
located within the air-gap defined above, wave loads shall be taken into consideration on this
part of the structure or piece of equipment. However they will not be cumulated to the global
wave loads acting onto the jacket and the foundations unless noted otherwise in the project
specification.

Local verification of this part of the superstructure or piece of equipment, and its connection to
the rest of the structure, shall also be carried out.

These wave forces affecting the items located in the air-gap may be evaluated as per
API RP 2A WSD, section 2.3.4g.

In case of large equipment located in the air-gap, Company may request to consider global
wave load effect (i.e. effects on deck, jacket and pile design).

It is also a requirement unless waived by Company that the main topside structure is not struck
by the crest of a 1,000-year return (positive air gap).

In addition, for a rare-event wave of 10,000-year return all resulting forces shall be considered
in the global analysis to demonstrate no progressive collapse, and that water doesn’t threaten
personnel’s life or damage pipes and other equipment which may lead to environmental
damage.

3.4 Splash-zone
The splash-zone to be considered for structural design shall extend between:

e The crest level of the 100 years wave superimposed on the maximum surge height plus
the normal Mean High Water Springs (MHWS)

e Below the Lowest Astronomical Tide (LAT) minus 3 meters or the annual swell trough
whichever is the greater.

3.5 Corrosion allowance

Unless otherwise specified in the particular specifications, a corrosion allowance equal to 6. mm
shall be added to the thickness of the special or first category members located in the splash
zone including deck legs and transition pieces.
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A corrosion allowance of 3 mm shall be added to the thickness of the bottom chords of the
bridges and of the first vertical panel at both ends. Where the inspection and maintenance
access is not possible, a corrosion allowance of 6 mm shall be added.

For fatigue analyses, the corrosion allowance may be considered equal to one half of the above
values (3 mm).

Corrosion allowance for subsea structures shall be defined in the project documents.

3.6 Minimum thickness

The minimum thickness shall be:
¢ 8 mm for special and first category components
¢ 5 mm for other components

e 3.7 mm for handrails.

3.7 Maximum slenderness ratio of members

The maximum slenderness ratio for deck, flare, mast tubular members shall be limited to 120.
For sensitive non-redundant members Company may limit the maximum slenderness ratio to
90. For deck, flare and mast located in particular seismically active areas, Company may limit
the maximum slenderness ratio to 80 (APl RP 2A WSD Earthquake design requirements).

3.8 Connections

3.8.1 Welded connections
The connections shall be designed in such a way that:

e They shall allow for a direct, straightforward and simple load transfer from one structural
member to another, avoiding stress concentration and induced bending stresses as far as
possible

e Their fabrication shall be as simple as possible; constructibility and welding access shall
be particularly verified during design

¢ Notching effects are eliminated and all transitions shall be appropriately tapered and
radiused

e Corrosion is reduced to a minimum. This means avoiding shapes or arrangements that
induce retention or ponding of water or hydrocarbons, in order to avoid hazards and ease
inspection and maintenance/painting

¢ The minimum fillet weld leg size shall be 5 mm.

¢ Contractor shall perform the necessary detailed calculations to optimise the minimum fillet
welds size between the web and the flanges of the WPG taking into account the maximum
shear forces along the free span between the nodes or end supports for all the pre-service
( erection, load-out, transport, installation) and in-place conditions ( fatigue, seism, blast &
fire, etc.)

¢ The minimum fillet weld throat size shall not be less than the max of (minimum calculated
throat; web thickness (w)/4; 1 mm + square root of the flange thickness in mm; 3.5 mm).
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For Special category the minimum fillet weld throat size shall be w/2 unless otherwise
specified.

e Unless otherwise noted in drawings, the weld throat shall be equal to half of the web
thickness.

e Locally under point loads or where important shear forces exist, additional fillet weld
reinforcements are allowed with a smooth transition and stiffeners shall be added where
necessary.

¢ At the main nodes, the welds between the web and the flanges should be full penetration
unless otherwise documented.

e Main diagonals connections by slotted gusset plates are prohibited for diameter above
12”. For braces less or equal to 12" necessary fatigue assessment shall be provided
taking account SCF and out of plate bending.

All structural connections, including stresses in welds and with due account for stress
concentration caused by local stiffening, shall be justified by calculations.

Connections shall be designed to resist the acting load with a minimum of 50% of the attached
member’s effective strength.

Through stress shall be avoided when possible, otherwise use of Z35 steel shall be considered
(see § 7.2).
3.8.2 Bolted connections

1. Bolted connections between structural members pertaining to special or first category shall
be avoided as far as possible. Bolts in tension should not be used for lift points and bolted
connections should not be located in splash zones or zones otherwise subject to intermittent
wetting, or in other zones where inspection is difficult or impossible. If such connections are
unavoidable their use and detailing shall be subject to Company Approval.

2. Mechanical/locking devices of nuts shall be provided for bolted connections between
structural members pertaining to special or first category, to masts, to equipment
superstructures, to vibrating equipment, etc.

3. In case bolted connections have to be implemented, they shall be designed according to
AISC Steel construction manual (latest edition):

e Part 7: Design considerations for bolts

o Part 9: Design of connecting elements

o Part 10: Design of simple shear connections

o Part 11: Design of flexible moment connections

o Part 12: Design of fully restrained moment connections

o Part 13: Design of bracing connections and truss connections

e Part 14: Design of beam bearing plates, column base plates, anchor rods and column
splices

o Part 15: Design of hanger connections, bracket connections, and crane rail connections
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e Part 16: Specifications and Codes:

- AISC Specification for structural steel buildings, chapter J: connections, joints and
fasteners

- RCSC Specification for structural joints using ASTM A 325 or ASTM A 490 bolts for
High Strength (HS) bolting

4. Bolting shall generally be in carbon steel to ASTM A 307, ASTM A 325 or to 1SO 898-1.
ASTM A 490 bolting can be used where it is confirmed that bolt materials are limited to have
an actual yield strength no higher than 950 MPa and hardness no higher than HRC 34.

5. The use of High Strength bolts shall be subject to prior approval of the Company.

High Strength bolts shall be in full compliance with the testings and requirements of
ASTM A 325 or ASTM A 490. The mechanical properties shall be subject to sample
inspections using the "shipping lot method" and a copy of the inspection test report for each
shipping lot shall be furnished to the Purchaser and Company.

Use of HS bolts subject to shearing stresses shall not be permitted in non-sheltered areas
opened to projections or dripping of liquids. Utmost care shall be taken to ensure assembly
resistance to corrosion.

6. Where components in materials other than carbon steel are joined with bolts then the
bolting material should match so far as possible. Company approval for such bolts shall be
gained.

7. Connections shall be classed as "pretensioned joints" or "slip critical joints" where so
required by section J.1-10 of the AISC Specification for structural steel buildings and/or
section 4.3 of RCSC Specification for structural joints using ASTM A 325 or ASTM A 490
bolts. Drawings of bolt connections shall in all cases identify the joint type as "snug-
tightened", "pretensioned" or "slip-critical" as applicable, and shall define associated
requirements.

8. Fabrication procedures for Company Approval shall be developed accordingly, to define
procedures for bolt handling, coating provisions and joint assembly.

9. Anti-corrosion measures shall follow the following requirements unless noted otherwise:

e For areas in and above of the splash zone, the bolting shall be galvanized and then
painted. All threaded components of the fastener assembly must be galvanized by the
same process.

e For areas in the splash zone and below, all contact surfaces shall be painted even for slip
resistant joints with a reduced friction coefficient.

e For immerged zones, the bolting shall be painted at least for corrosion protection during
fabrication, and painted or oiled during storage. Electrical continuity shall be provided with
serrated washers or similar to be approved by Company.

¢ Zinc plated bolts shall be avoided due to QA/QC problems (hydrogen embrittlement).
Anti-corrosion measures shall have prior approval of the Company.
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10. For joints with controlled tightening bolts:

e The ratio of the Tightened Length (TL) to the bolt diameter (d) shall not be less than 5
(TL/d 2 5)

e The friction coefficient(s) between nut and washer, measured by bolt manufacturing mill
on the supplied production lot(s), shall be reported on bolt mill certificate(s) and on bolt
individual lot packing.

Note: The friction coefficient is defined as follows:
K=1000 C/(d x P x 0.88)
Where:
¢ Kiis the friction coefficient
e C (in N.m) is the torque to be applied to obtain a pre-load P (in N) in the bolt
e d (in mm) is the nominal bolt diameter
11. Only three clearly different bolt diameters shall be used per structure.

12. The responsible party for supply shall provide full certification in accordance with the
reference standard, meeting Type 3.1 of EN 10204 or equivalent.

13. Bolting in clamps for risers, riser bend restrictors, and similar applications shall comply with
GS EP SPS 009 (§ 5.1).
3.8.3 Pin and sliding connections, and structural bearings

All connections designed to permit rotation and or translation shall be designed to avoid
corrosion and abrasion. All such components shall be designed to be fully inspectable and
replaceable in service.

For connections of this type, the designer shall specify on the construction drawings all
necessary tolerances to ensure satisfactory fit-up and operational performance.

Corrosion and abrasion resistant materials shall be used in such locations where integrity of
coatings cannot be guaranteed.

There shall be a minimum factor of safety of 2.0 against failure by fatigue or wear during the
design life of the installation.

All joints around reinforcing cheek plates and similar shall be fully welded.

Bearings for support of load-bearing structure shall comply with EN 1337.

3.9 Hollow sections

Hollow sections that cannot be serviced from the inside due to their dimensions or their location,
are to be made watertight by closure plate and welding.

Manholes or trapdoors giving access to normally closed spaces (e.g. crane pedestal) shall be
equipped with leak-proof seals.
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4. Design loads and loading conditions (API section C)

In general, the design of an offshore steel structure shall be carried out using the definition of
loads and loading conditions as per API RP 2A LRFD, section C or API RP 2A WSD, section 2,
with the additional requirements stated in the following paragraphs and in GS EP STR 100.

4.1 Definition of loads and loading conditions

The following loads and any dynamic effect resulting from them shall be used to develop the
loading conditions to be considered for the design of an offshore steel structure.

4.1.1 Definition of loads

41.1.1 Dead loads

Dead loads are the weights of the platform structure, appurtenances, and any permanent
equipment, which do not change with the mode of operation, such as (but not limited to): steel
structure, piles, grout, ballast, hydrostatic forces, permanent equipment, etc.

41.1.2 Liveloads

Live loads are the gravity loads, which may change during the operation of the platform or from
one mode of operation to another mode of operation, such as (but not limited to): weight of
drilling equipment, weight of equipment which may be added or removed, weight of consumable
supplies, weight of production/utilities equipment and piping contents, blanket live loads as
defined in § 4.2.4.2, forces exerted on the structure during operations such as drilling, material
handling, vessel and helicopter landing, crane operation, etc.

4.1.1.3 Environmental loads

Environmental loads are imposed on the platform by natural phenomena such as wind, wave,
current, tide, earthquake, snow and ice, and soil movement. Environmental loads shall be
anticipated from any direction, unless otherwise demonstrated.

4.1.1.4 Dynamic loads

Dynamic loads are the loads due to the response to an excitation of a cyclic nature or due to an
impact or due to the sudden application of a load (impulse type). Dynamic loads may be
induced by waves, wind, current, earthquake, crane or lifting equipment operation, drilling
operation, boat or helicopter landing, rotating equipment, blast, etc.

4.1.1.5 Construction loads

Construction loads are the loads resulting from fabrication, load-out, transport and installation of
a platform, and shall be considered in the design as further indicated.

41.1.6 Accidental loads

Such loads result from abnormal or accidental conditions. The project qualitative risk analyses
may define probabilities of occurrence to be considered in determining the intensity of such
accidental loads. In the absence of such project-specific assessment, all accidental loads shall
be determined on the basis of a probability of occurrence equal to 10 per year.

Documents

This document is the property of Total. It must not be stored, reproduced or disclosed to others without written autiioristion 'om[l}e@qgmm)ﬁt Sharing HLI b
Page 15/50

Full document details: TOTAL GS EP STR 102 2012


http://www.avadocuments.com/doc/total-gs-ep-str-102-2012
http://www.avadocuments.com/doc/total-gs-ep-str-102-2012

