=+ =
HSE

Health & Safety
Executive

Guidelines for jack-up rigs with particular
reference to foundation integrity

Prepared by MSL Engineering Limited for the
Health and Safety Executive 2004

RESEARCH REPORT 289




=+ =
HSE

Health & Safety
Executive

Guidelines for jack-up rigs with particular
reference to foundation integrity

Adrian Dier BSc., MSc., PhD., CEng, MICE, MASCE
Brian Carroll BSc., MSc., PhD., CEng, MICE, MASCE
Solmaz Abolfathi BSc., MSc.

MSL Engineering Limited

Platinum Blue House

18 The Avenue

Egham

Surrey

TW20 9AB

A jack-up rig is typically used at a dozen or more sites during its service life. It can therefore be
expected to encounter a range of water depths, environmental load conditions and soil types. For each
candidate site, an assessment is conducted to determine the suitability of the unit for the site and to
provide data for the installation operation. Such assessments are normally conducted using the
SNAME Technical and Research Bulletin 5-5A.

This report addresses the foundations of jack-up rigs, with the overall objective of determining current
knowledge and assessment practices. An exhaustive literature search was initially conducted to
establish a database of knowledge. A review of the collated data identified case histories of foundation
problems, and in turn the major challenges associated with foundation assessment. Various foundation
topics (e.g. punch through, bearing and sliding capacity, existing footprints, rack phase difference, etc.)
were then examined in depth and recommendations made. In many cases the recommendations are a
reaffirmation of existing guidance; in other cases some improvements to the existing guidance are
suggested. In the case of rack phase difference, there is no guidance in SNAME and therefore specific
provisions have been developed herein.

This report and the work it describes were funded by the Health and Safety Executive (HSE). Its
contents, including any opinions and/or conclusions expressed, are those of the authors alone and do
not necessarily reflect HSE policy.
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Table 3 Compilation of reported incidents involving jack-up foundation issues

Ref.

Foundation

Name Location Designer Year Comment Coverage  Notes
No. Type
Norwegian .
7 Kolskaya Legged North Sea - 1990 Scour Mention -
. Norwegian .
7 West Omicron Legged North Sea - 1995 Punch-through, one leg sank 1.5m  Mention -
8 Monarch 3 Legged Southern North - Friede & Goldman L.780 2001-02  Scour, Eccentric Loading, RPD Detailed -
Sea Mod V
9 Monarch Legged Southern North Friede & Goldman ModV 2002 2 legs damaged from uneven Mention -
Sea seabed/scour
9 Monitor Legged g:;tral North Friede & Goldman Mod V 2000 1 leg damaged from uneven seabed  Mention -
9 101 Legged Central North e ' modified Mod V. 2000 1 leg damaged from adjacent Mention -
Sea footprint
. Partly
10 - Legged Gulf of Mexico - - Punch-through detailed -
10 - - Gulf of Mexico - - Footprint Partly -
detailed
1, Additional penetration in
12 & Dixilyn Field 81 3 Legged Gulf of Mexico - 1980 - P Mention 1
13 Hurricane Allen
1, Additional penetration in
12 &  Penrod 61 3 Legged Gulf of Mexico  Le Tourneau, Inc 1985 - P Mention 1
13 Hurricane Juan
6& . . Overturned in hurricane .
13 Maverick | Legged Gulf of Mexico - 1965 BETSY(220' WD) / Punch-through Mention 1




Ref. Name Foundation Location Designer Year Comment Coverage  Notes
No. Type
13 Pool Ranger 4 - Gulf of Mexico - 1997 Break-through or slide into crater Mention 1
13 Pool 55 - Gulf of Mexico - 1987 Soil failure when drilling Mention 1
6 Zapoteca Legged Gulf of Mexico - 1982 Punch-through while jacking up Mention -
9 John Sandifer Legged Gulf of Mexico  Levingston 111S 2002 11eg damaged from extra Mention -
penetration
13 Transgulf Rig 10 Legged Gulf of Mexico - 1959 Capsized when preparing to move/ Mention 1
punch-through
31 Mar Punch-through- Tilted 9 degrees.
13 Mr Gus 1 Legged Gulf of Mexico - Later capsized in Hurricane Mention 2
1957 .
Audrey (1 Fatality)
. 9 Sep Punch-through & Capsized moving .
13 Penrod 52/ Petrel Legged Gulf of Mexico - 1965 on then bit by Hurricane Betsy Mention 2
20 Oct 2 Bow legs broke through while
13 Bigfoot 2 Legged Gulf of Mexico - 1987 preloading- 21 deg list. 1 corner of ~ Mention 2
hull 10" underwater. CTL
23 Feb Bow leg punch-through 2 m while
13 Keyes 30 Legged Gulf of Mexico - preloading legs bent-listed. Mention 2
1988 -
Constructive total loss.
8 Jan 1 Leg break through 22'- Jacking
13 Western Triton 2 Legged Golf of Mexico - 1980 up-Damaged Jacking System and Mention -
chord-crew in sea
. 28 Apr . . .
13 Dresser 2 - Gulf of Mexico - 1968 Overturned due to soils failure Mention 2
> 11, Mudslide (Total Loss) Mat
12 &  Harvey Ward Mat Gulf of Mexico - 1980 . Mention 1
13 Foundation
14 - Legged Gulf of Mexico - - Punch-through Mention -
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Ref. Name Foundation Location Designer Year Comment Coverage  Notes
No. Type
15 - Legged Gulf of Mexico - - Punch-through Mention -
. High Island, Off 1 leg Punch-through during Partly )
5 Triton I Legged Texas 1980 preloading, 2 other legs buckled detailed
10 - Legged Brazil - - Punch-through Partly -
detailed
. Partly
10 - Legged Brazil - - Punch-through detailed -
6 High Island V Legged Brazil - 1982 Punch-through while jacking up Mention -
16 Hakuryu 9 Legged Bay of Bengal, 1987 Punch-through Detailed -
North Sumatra
10 - Legged Brazil - - Punch-through Partly -
detailed
. Partly
10 - Legged Brazil - - Punch-through detailed -
6 High Island V Legged Brazil - 1982 Punch-through while jacking up Mention -
Bay of Bengal, .
16 Hakuryu 9 Legged North Sumatra 1987 Punch-through Detailed -
16 Hakuryu 7 Legged Bay of Bengal, 1987 Punch-through Detailed -

North Sumatra
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