
  SW & DW Type Turning Bollards

“Innovative, proven and bespoke solutions”
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DESIGN BRIEF 

Pipeshield International were issued a tender package in 2017 for the design, manufacture & supply 
of turning bollards for the BP Shah Deniz II project 100km South of Baku, Azerbaijan  in the Caspian 
Sea. 

The scope included 29no. shallow water (<250m) and 42no. deep water (<500m) turning bollards to 
enable a pipeline to be pulled around them.

The footprint, bollard height and submerged weight of the two types of turning bollard was critical 
to the design as seabed soil conditions dictated the design.

The final design was achieved through technical evaluation, stability calculation verification 
and Factory Acceptance Trials (FAT’s). These were carried out prior to commencing to full scale 
manufacture.

Specialist lifting and deployment frames were to be designed and fabricated as part of the scope of 
works. These frames would be used for installation, activation and decommissioning of the turning 
bollards at the end of the project.

At the end of the project life cycle, (up to a maximum of two years), the turning bollards will be 
recovered. However, the design criteria included a methodology to minimise the amount needed to 
physically be recovered from the seabed.

• Project Title - Flowlines Campaign 2 - SOW for Supply of Turning Bollards
• Project - Shah Deniz 2
• Location - Caspian Sea, 100km South of Baku, Azerbaijan
• Location of Manufacture - Pipeshield Facility, Port of Blyth, UK
• Scope of Work - 
                            Design & Manufacture of 29no. Shallow Water Turning Bollards
                            Design & Manufacture of 42no. Deep Water Turning Bollards
                            Design & Manufacture of 2no. Specialist Steel Installation Frames
                            Installation & Decommissioning Rigging
                            20t of Spare Lightweight Material Supplied in 25kg Bags
                            FATS

PROJECT BRIEF  
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FACT:  Pipeshield have a network of global partners including Europe, the Middle East and Asia Pacific

TECHNICAL SUPPORT  

Pipeshield International Limited are renowned specialists in subsea asset protection.  Our solutions include 
impact and scour protection, free span correction, and cable & pipeline infrastructure solutions including 
concrete sleepers, bridges, mattresses, turning bollards, fronded systems, rock filter units, bulk grout, sand 
and aggregates, and fabric formworks.

In addition to our specialist products and equipment, Pipesheld provide technical consultancy & support 
in our specialist field. Our technical team have vast experience in subsea engineering, as well as experience 
in marine civils, naval architecture, structural steel design and even aerospace.

Our stability software has been developed over many decades and has been tested and endorsed by 
some of the worlds top energy companies, design engineers, and leading test houses in their field*. 
*(REF: Shell, Exxon Mobil, Jacobs, CH2M, H R Wallingford)

Our technical team and software packages support our engineering and manufacturing operations 
globally. Over the last twenty years Pipeshield have designed and manufactured thousands of products 
for projects all around the world for most of the energy majors in Oil & Gas and Renewable energy. We also 
specialise in scour solutions for the Marine Civils sector and have carried out numerous projects providing 
scour protection for ports and marinas. 
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THE PIPESHIELD SOLUTION 

Our solution was based on two elements - The critical MUST HAVE element such as submerged 
weight, dimensions, and perfomance characteristics; and the LIKE TO HAVE such as the efficiency 
of decommissioning and vessel utilisation.  Our teams key focus was to design a turning bollard 
using a predominantly environmentally friendly materials that could be deposited during the  
decommissioning process, minimising what needed to be recovered and thus keeping the carbon 
footprint of the project to a minimum. This was achieved through the design of the bollards 
themselves but also by optimising vessel utilisation. In addition to the bollards, Pipeshield were to 
design and fabricate 2no. bespoke frames for the handling, installation and decommissioning of the 
turning bollards. 

Over a period of around twelve months Pipeshield International and Saipem worked through 
various stages of design clarifications. 

Pipeshield’s solution was based upon the principles of an existing Pipeshield product, a non rigid 
bulk aggregate drop bag, manufactured and reinforced to the highest quality to create a multi-
compartment system to suit the required footprint for each bollard type (9 compartments for 
the shallow water type; 15 compartments for the deepwater bollard type). Each compartment 
containing a special lightweight aggregate sourced from only one place in the world, which 
happened to be in the UK, filled to a predetermined height and weight to achieve the submerged 
technical requirements in the respective depths. Upon installation, the system is activated, thus 
priming the system ready for future decommissioning and tagged with a highly visible floatation 
buoy connected to a complex rigging arrangement. Once ready to retrieve the bollard, a ROV 
will then locate the bollard via the buoy and grabbing the sling below pull the bollard upwards, 
depositing the aggregate to the seabed and retrieving the empty bollard and rigging to the surface.

Before moving to full scale manufacture our design team had to satisfy all design criteria issued by 
Saipem. Once approved, we then submitted for approval a procedure for the factory acceptance 
trials (FAT’s). Prototypes of the two bollard types were then manufactured and filled and thorough 
criteria based FAT’s were carried out, witnessed by the clients nominated inspector under controlled 
conditions.

Upon acceptance of the FAT’s results, Pipeshield moved to full scale production. Despite entering 
into the heavy winter months and Christmas holiday shutdown period we had everything ready 
for collection ahead of contractual date so the client could start to take collection 3 weeks ahead of 
schedule. 

All technical design was carried out in-house at our Lowestoft based head office and verified by a 
third party.

All FAT’s, manufacturing, production and delivery was carried out at our new quayside facility within 
the Port of Blyth, United Kingdom.
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Prototype bollards were developed over a period of time and manufactured under tightly controlled quality 
conditions.

The lightweight aggregate was subjected to a number of tests including particle density tests and lateral load 
tests.



Both types of bollard had weights & dimensions recorded and were then submerged for a period of time 
to calculate submerged weight. They were then recovered & the decommissioning system activated to 
demonstrate the deployment of aggregates.

Each bag of lightweight aggregate was weighed using a calibrated load cell and each compartment filled while 
under tension using project specific gantries.
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Two bespoke quick release installation frames were designed, fabricated and certified for the installation and 
decommissioning of the turning bollards. Pipeshield have deigned 100’s of specialist frames for projects to date.

Post FAT’s, Pipeshield moved to full scale manufacture of both types of turning bollard, to be part filled, and 
supplied with extra fill materials for road transportation.



ACCREDITATIONS AND AWARDS

Certificate No. GB2001112

ISO 9001 

Certificate No. HS230231

OHSAS 18001

Certificate No. EM2000446

ISO 14001 

WHO ARE PIPESHIELD INTERNATIONAL & PIPESHIELD INTERNATIONAL TRADING LLC

Multiple Queen’s Award for International 
Trade & Innovation

East of England Energy Group Innovation Award

SafeContractor

Investors In People – Gold

ISO 9001 and 14001

OHSAS 18001 Safety Standard

+44 (0)1502 560900 or info@pipeshield.com

Contact us to discuss your project today

Pipeshield International are a multi-award 
winning UK company and Global leaders in 
subsea cable & pipeline protection, stabilisation 
and anti-scour solutions. 

Established in 1999, Pipeshield work to the latest 
ISO standards and Safe Contractor accredited.

Pipeshield International Trading LLC is our Middle 
East based trading arm of our organisation and is 
based in Abu Dhabi.

The company has the capability to manufacture 
globally, specialising in Oil & Gas, Renewables & 
Marine Civils.

IP180828DS 040219

Complete solutions 
provided by 


