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PLAXIS Customization
SPCalc: Cloud-based suction pile calculator

    
James Michael Strout, Director Technology Development and Innovation, NGI
Miquel Lahoz, Product Manager, Customization, Plaxis bv

XG Geotools, a joint venture between NGI (the Norwegian Geotechnical Institute) and Plaxis producing cloud-based geotechnical 
engineering software tools, tapped onto the software-building capabilities of PLAXIS Customization to develop their � rst 
commercial tool: SPCalc.

Introduction
Suction piles – also commonly known as suction 
anchors, suction caissons or bucket foundations – 
are a type of offshore foundation which consist of a 
large hollow structure with a closed top penetrated 
into the marine sediment by applying underpressure 
("suction") to their interior. They are commonly used 
for the mooring of � oating offshore structures, like 
oil platforms, FLNG facilities and, more recently, 
offshore wind farms.

These structures have typical diameters from 3 to 6 
m and lengths up to 30 m, and may include internal 
stiffeners, compartments, facilities for water jetting, 
etc. Suction is usually applied using a pump attached 
to a valve on the top of the anchor. After installation, 
the pump is removed and the valve is normally closed 
to seal the top of the anchor. Once installed, the 
anchor acts like a short rigid pile and is capable of 
resisting both lateral and axial loads.

SPCalc: Suction Pile Calculator
SPCalc was built as a speci� c-purpose tool to perform 
fully automated calculations of the factor of safety 
for the undrained load capacity of suction anchors. 
It uses a ‘2D+’ � nite element calculation kernel that 
produces fast and ef� cient calculations while being 
able to simulate complex non-linear conditions like:

• Realistic characterisation of offshore soil behaviour 
by an elasto-plastic NGI-ADP model 

• Multi-layered soil stratigraphy
• Soil-structure interaction
• Open crack at active side
• Circular and rectangular cross sections, vertical 

or tilted
• Misoriented chain load (3D effects)

More complex cases, which fall outside the common 
range of suction anchor designs, can be analysed in 
full 3D FEM software, such as PLAXIS 3D.

The whole tool is cloud-based, accessible through 
any internet-enabled device. The user interface 
enables easy input of the soil, geometry and loading 
data through a series of intuitive sequential arrow 
tab screens that will look familiar to PLAXIS users. 
The � nite element model is generated and meshed 
automatically, and a calculation run takes less than 
a minute. 

Computational results are automatically stored and 
always available online. They can also be exported 
in several formats for further treatment.

About XG Geotools
In April 2014, NGI and Plaxis bv established a joint 
venture called XG Geotools bv. XG Geotools produces 
and markets cloud based software tools tailored for 

design tasks in offshore geotechnical engineering. 
These tools combine the in-depth subject knowledge 
and software design skills of both companies.

About NGI
NGI research and develop solutions for both industry 
and society, ensuring that we live, build and travel on 
safe ground. NGI is Norway's largest geotechnical 
specialist community and a leading centre of research 
and consultancy in engineering geosciences. 

NGI is a private commercial foundation with head of� ce 
and laboratories in Oslo, branch of� ce in Trondheim, 
avalanche research station on Mount Strynefjellet, 
regional of� ces in Houston, USA, and Perth, Western 
Australia, as well as partnership agreements with 
well-established companies in the rest of the world.

NGI works within the fields of Offshore Energy; 
Building, Construction and Transportation; Natural 
Hazards; and Environmental Engineering.

“The Plaxis software development team lifted an NGI in-house calculation tool to the 
professional cloud-based geotechnical application SPCalc in record time, allowing the 
launch of XG Geotools in less than a year after the initial concept was hatched. This was 

possible due to the exceptional skill of the Plaxis team in developing computational tools for 
geomechanics.”

James Michael Strout, Director Technology Development and Innovation, NGI


