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Comparison of geotechnical properties from large-diameter long cores and borings in deep water
Gulf of Mexico

Abstract: Large-diameter long piston cores (Jumbo Piston Corer, JPC) and Large-diameter Gravity Cores (LGC) were taken
immediately adjacent to previously drilled geotechnical borings at three floating platform sites: Auger, Jolliet, and Marlin. This task was
included as part of a more comprehensive NSF program on seabed processes in the deep water Gulf of Mexico.
Sediment properties measured included bulk density, magnetic susceptibility, compression wave velocity, vane shear strength, and
unconsolidated-undrained triaxial strength. A comprehensive geotechnical-testing program confirms the samples are high quality and
shear strengths within the 63-ft core depth were comparable to the results of tests on the geotechnical borings. The exception occurred
when gassy deposits were epcountered. The use of the LGC and Multi-Sensor Core Logger (MSCL) in conjunction with the JPC proved
to be valuable in assessing the quality and continuity of the piston cores. At the Auger and Marlin sites, there was good agreement
between the sediment propgrties obtained from the borings and cores over the cored depth of 63 ft. At the Jolliet site, the
values of strength obtained f the core in the upper 10 to 20-ft. were considerably higher than those obtained from the nearby boring.
With modifications, the long) coring system can be exgnded to take 100-ft samples. The use of large-diameter piston and
gravity cores can provide an egonomical alternative to tradijonal borings for th§ design of shallow foundations for subsea completions,
pipelines, suction caissons, and identification of geohazards.

Controlled terms: Core drillin
Mooring - Offshore pipelines

ineering - Hazards - Magnetic susceptibility -

Petroleum geology - Production platforms 1 Sediments - Shear strength

Uncontrolled terms: Compression wave velocity - Geotechnical properties - Large diameter long piston cores -

Sensor core logger

Classification code: 481.1Geology - 483.2Foundations - 51§.10il Field Productidn Operations - 674.2Marine Drilling Rigs and
Platforms - 701.2Magnetism: Basig/Concepts and Phenomen 931.2Physical Pragerties of Gases, Liquids and Solids
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roved the final version submitted.
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entitled "Mechano-sorptive creep
madel” by John Smith and my
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Mechano-sorptive is sometimes denoted as accelersted creep. It has been
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Pymole
Paal-Knorr condensation reaction
Heterogeneoss Lewis acid catalyst

1. Introduction

Functi d wrrom .lw an important :Iass of nitrogen-
the core unit
of many natural pmducls synthetjc n Is, and serve as building
blocks for porphyrin synthesis [1{2].| s of this family have
wide applications in medicinal chemistry. benmd as antima-

larial, antiflammatory agents. antibacterial, ai iviral [3-5].
These compounds can be prepared from the jcal Hantzsch
[6). 1.3-dipolar cycloadditipn reactions [7]. aza-Wittig

gjons [8]. annulations reactions (9. and other multistep oper-
[:1105 [10]. Despite these new developments, the Paal-Knorr
Bon remains one of the most significant and simple methods
14 consists the cyclocondensation o{pnmary amines with
icarbonyl compounds to produce N-substituted pyrroles.
Several catalysts have been used to promote this reaction including
HCI [11], p-TSA [12), H,so.lusl. S(OTH); [14]. BI(NOy)y-5H20 [15].
SnClz-2H20 [16), Ti(OPr')s [ 17), RuCl3 [ 18], InCls, InBrs, In(OTF): [19],
zeolite [20]. Al,0; [21], montmorillonite K10 [22], silica sulfuric

(23], layered hosphate and 24),
montmorillonite [25]. montmorilgaite KSF-clay and Iz [26].

ionally, the aboye cycloconden: ocessmuld proceed in
ionic liquid [27] or| ultrasonic and ation 28]

A new and environmentally
one-pot condensation reactior
polystyrene-supported gallium
Lewis acid catalyst is presented|
reusability and eco-friendly of the catalyst.

method for M8 preparation of N-substituted pyrroles fr
_hexanedione with amines and diamines in the presenc
(PSIGaCly) as a highly active and reusable heteroge

ocol has the advantages of easy availability, stability,
. high to excellent yiel ple experimental and work-up

Elsevier BV, All rights reserved.

these methodologies for the synthesis of pynnlesmssodned
with several shortcomings such as low yields, prolonged reaction
time. harsh reaction conditions. the requirement of excess of
catalysts, the use of_toxi -g detrimental metal precursors as
catalysts, and relativ ensive reagents and high temperature,
and tedious work-up| to the generation of large amounts of
toxic metal-containing waste, The main disadvantage of almost all
existing methqds is that the catalysts are destroyed in the work-up
procedure and their recovery and reuse is often impossible, which
Tim) eir use under the aspect of environmentally benign
P s.

ogeneous supported lysts have been gained nmch
attention in recent years, as thzwcs‘ a numbero{advanmsq in

12930}

support improves the available active site, stability, nygmscopw
properties, handling. and reusability of catalysts which all factors
are important in industry {31). Therefore, use of supported and
reusable catalysts in organic transformations has economical and
environmental beneﬁ(’sT A large number of polymer supported
Lewis acid ts have been prepared by immobilization of the
catalysts o%er via coordination or covalent bonds [32]. Such

polymeric s are usually as active and selective as their

ave
However, despite the potential utility of these catalysts, many m:|

* Tel: <88 21 44739518: fax: +98 21 44739517,

Emall ahmatpoura@ripl.ir,
0022-328X/5| ot matter > 2012 Elsevier BY. All rights reserved.
doi:101016§. n«pmm-mzmzm{:m

while having the distinguishing char-
acteristics of being easily separable from the reaction mixture,
recyclability. easier handling. non-toxicity, enhanced stability, a
improved selectivity in various organic reactions. Polystyrene is
one of the most widely studied heterogeneous and polymeric
supports due to its environmental stability and hydrophobic nature
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