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Project Description:  Use Of Pre-Assembled Volumes to significantly reduce 

Working at Height on the construction of a new Production Facility 
 
Submitted By: Colin Dykes – Engineering ; John Kelleher – EHS 
 
 
Executive Summary  
 
Over the last five years around 18%1 of fatal injury accidents in Irish industry occurred in the 
construction industry, of which 5%1 were as a result of falls from height. 
 
Construction of the £50m Lapatinib Long Term Capacity Increase programme of projects 
therefore needed safety management of the highest standard to ensure the safety of the 350 
craftspeople employed at peak during construction. In particular installation of the elevated 
piperacks with their 3,500m of pipework and 175 tonnes of steel was seen as a major risk, as 
all this work would be conducted at height. 
 
Innovative use of Pre-Assembled Volumes, (PAV’s), enabled 90% of piperacks to be 
constructed offsite, with construction operatives working on the ground in a factory 
environment. 
 
PAV’s are pre-assembled elements of work, often piperacks, where the steelwork, pipework, 
ducting, cable tray, and associated lagging, painting and labelling are pre-assembled, tested 
and delivered to site as a single unit, which is installed into place in typically a few hours, 
rather than the weeks of site activity at height that would  usually be required. 
 
 
Overall 24,000 manhours, 12 man years, of working at height in a construction environment 
were removed from the site by use of PAV’s, and some 30 operatives moved into a factory 
environment working on the ground. 
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The use of PAV’s reduced or eliminated the opportunity for accidents due to all the most 
common injuries identified by the Health and Safety Authority (HSA) in construction activities 
for 2007: falling from a height (11.4%), a slip or trip (18.2%), fall, collapse, breakage of 
material (10.8%), and being injured while handling, lifting or carrying (26.8%)1. Equally 
significantly, work in a factory environment is typically some 3.5 times safer than work on a 
construction site. 
 
The PAV initiative, as well as delivering improved safety, reduced project duration by 3 
months, and reduced direct costs by around 10% relative to conventional construction. 

 

This innovative construction methodology has been incorporated into the GSK Engineering, 
Technology & Capital Management (ETCM) NewWays Rule book as the preferred 
construction method for new facilities. 

 
Construction of the £50m Lapatinib Long Term Capacity Increase programme of projects 
needed safety management of the highest standard to ensure the safety of the 350 
craftspeople employed at peak during construction. In particular installation of the elevated 
piperacks with their 3,500m of pipework and 175 tonnes of steel was seen as a major risk, as 
all this work would be conducted at height. 
 
 
Innovative use of Pre-Assembled Volumes, (PAV’s), enabled 90% of piperacks to be 
constructed offsite, with construction operatives working on the ground in a factory 
environment. 
 
PAV’s are pre-assembled elements of work, often piperacks, where the steelwork, pipework, 
ducting, cable tray, and associated lagging, painting and labelling are pre-assembled, tested 
and delivered to site as a single unit, which is installed into place in typically a few hours, 
rather than the weeks of site activity at height that would  usually be required. 
 
Overall 24,000 manhours, 12 man years, of working at height in a construction environment 
were removed from the site by use of PAV’s, and some 30 operatives moved into a factory 
environment working on the ground. 
 
The project designed out the need for working at height, by redesigning 90% of the piperacks 
on the project such that they could be assembled on the ground in a factory environment. 
This provided a safer work environment by design. It also encouraged the workforce at the 
sub-contractors, who would normally produce only individual pieces of pipe, to see their work 
as a complete product. This innovative construction methodology has been incorporated into 
the GSK ETCM NewWays Rule book as the preferred construction method for new facilities. 
 

·  The use of PAV’s reduced or eliminated the opportunity for accidents due to all 
the most common injuries identified by the HSA in construction activities:  

·  Falling from a height (11.4%)1,  
·  A slip or trip (18.2%), fall, collapse, breakage of material (10.8%)1,  
·  Being injured while handling, lifting or carrying (26.8%)1.  
·  Work in a factory environment is typically some 3.5 times safer than 

work on a construction site. 
·  Reduced project duration by 3 months, 
·  Reduced direct costs by around 10% relative to conventional 

construction. 
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Project Description :  
 

1.0 Introduction 
 
The Cork Lapatinib Long Term Capacity Expansion is a program of projects with a total value of 
£50m. It includes a 100% expansion of existing production building 3, a new thermal fluid 
generation system, a substation, solvent tankage, cooling towers and an 800m3 fire water 
retention pond, together with associated roads and piperack modifications.  
 
 
To meet production requirements for Lapatinib, the project construction schedule was extremely 
tight, with only 14 months from breaking ground to mechanical completion. Other challenges 
included; 
 

·  Construction of a major facility immediately adjacent to a live primary plant processing 

flammable solvents 

·  Very limited personnel and material access to the building expansion; 

o No access from live building 3 (East side) 

o Only 2m space from an operational high containment facility (west side) 

o Major warehouse access road (North side) 

o Plant to install including complete thermal fluid facility (South side) 

·  Limited building footprint; 

o 4 floors 

o Each only 16m x 18 

·  High manning levels to achieve schedule – 350 men at peak 
 
‘No Lost Time Accidents.’ was the project steering team’s top priority Project Objective.  
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2.0 Photographs of New Facility 
 
3D Model       Finished Plant 
 

     
 

    
 
Thermal Fluid 
 

    
 
 
 
 

3.0 Use of PAV’s - Preassembled Volumes 
 
The use of off-site pre-assembly was initially selected to support a number of project goals; 

• Reduced risk to workforce 

•  Less working at height 

•  Reduce numbers on site      

• Reduce workface congestion 

• Substantial piping start in parallel with civil activity 

• Switchroom available to cable immediately floor is available  

• Reduce congestion in tight floor area 

• Maximise Electrical & Instrumnetation completion and testing off site 

• PreAssemble all the work in a Volume of space offsite 
 
 

10 Months 

12 Months 

9 Months 
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The PAV’s fell into three categories; 
 

a) Pre-assembled piperacks 

b) MCC and I/O room 

c) Process module 
 

3.1 Pre-assembled piperacks 
 
All major piping routes both inside and outside the building were delivered pre-assembled, 
including; 
 

·  Finish painted steel frame 

·  Process and utility pipework – pre-tested, painted, lagged and labelled 

·  Ductwork – tested, painted and labelled, with grilles installed 

·  Cable tray 

·  Sprinkler pipework 

·  Instruments – cabled to local junction box 
 
The modules were fabricated at the mechanical contractor’s facility some 50 miles from the 
Currabinny site, and delivered by heavy haulage contractor overnight. 
 
Overall, 26 modules with 3500m of pipework, 1200m of cable tray and 450m2 ductwork were 
delivered over a four month period. 
 
 
The safety gains were considerable,       
 

·  Piperacks are usually installed piece by piece 4-5m above floor level   

·  This entails working at height by; 

o Scaffolders 

o Steel erectors 

o Pipefitters 

o Welders 

o Ductwork installers 

o Cable tray installers 

o Laggers 

o Painters 

o Label installers 

·  All pre-assembled piperacks were installed on the ground, with all works by these 

trades completed at ground level 

·  As a result 20,000 manhours of work were moved onto the ground, and away from work 

at height –12 man years of work. 

·  Piperacks were installed on site from MEWP’s (mobile elevated work platforms). This 

took typically 4 hours for two men – around 300 hours for the complete set of PAV’s. 

·  The 20,000 manhours of work were removed from the site construction environment 
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into a factory environment. Construction site safety is typically 3.5 times more 

hazardous than factory activityi. Site manning was reduced by ~ 30 men.  

·  Vertical PAV’s would have required scaffolding up to 20m tall for installation – this was 

completely avoided 

·  The extensive scaffolding normally required for horizontal piperack erection was 

avoided – this would typically congest the work area below a piperack for 6-8 weeks. As 

a result the risk of accident due to items falling from height was completely avoided for 

the piperacks – a risk of fatality almost 2/3 that of falling from height according to HSE 

data. Scaffolders are also a high risk trade, with 1/7 of fatalities in the construction 

industry - removal of some 3600m3 of scaffold by using PAV’s again reduces risk to 

this group.  

·  Most PAV’s were installed on elevated floors – the thousands of trips up and down 

stairs to complete piperacks were completely removed, contributing to the absence of 

slip/trip injuries on the project, while the removal of piece small material movements to 

elevated floors further reduced risks due to both falling objects during craneage 

operations, and manual handling during final installation. 

·  These 10 man years were worked local to the workforce’s normal place of work, 

avoiding some 4000 fifty mile car journeys across the project. This benefits the 

environment, reduces traffic congestion and avoids the risk of traffic accidents to both 

staff and pedestrians and other road users. 

·  Manual handling of large pipe elements and ductwork overhead was avoided – 

reducing risks of musculoskeletal injuries. 

·  Site neighbours were consulted and kept informed during shipment of the oversize 

loads to site. An emergency plan was devised for residents whose road access would 

be cut off during transport, including contingency plans for fire cover with support from 

the site fire team. Leaflets were distributed (see Appendix 2). 

·  Overall the use of PAV’s reduces or eliminates the opportunity for accidents due to all 

the most common injuries identified by the HSA in construction activities: a slip or trip 

(18%), falling from a height (11%), and being injured while handling, lifting or carrying 

(26%).  
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PAV’s in construction; 

   
 

   
 
 
PAV’s installed in building; 
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3.2 Pre-assembled MCC and I/O Rack Rooms 
 
The driver for design of these units was to enable installation of completed, fully outfitted rooms 
immediately after the completion of the roof above, thus saving some 6 weeks of construction 
time. Again significant safety benefits resulted. 
 
Number of Rooms:  2 
Weight of room:   MCC 16 tonnes / I/O Room 9 tonnes 
Room size:   MCC 8m x 4m x 5m / I/O Room 8m x 3m x 5m 
MCC Room contents:  MCC’s, variable speed drives, UPS,  distribution boards  
I/O Room contents: I/O cabinets, miscellaneous instrument cabinets, hardwired 

interlock panel 
 
Rooms were delivered fully outfitted with the equipment above, with all interconnecting cabling 
complete and tested, ductwork, lighting and cable trays for field cabling installed.  
 
Safety Benefits included:  
 

·  2000 Manhours removed from site 

·  Multiple lifts of electrical equipment to 24m level avoided 

·  Working in a factory environment 

·  Site manning reduced by ~ 10 men 

·  Working at height reduced 
 
 
Modules prior to delivery 
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Modules during installation: 
 

   
 
 
 

3.3 Pre-assembled process module 
 
Part way through construction a constructability review revealed that a major external platform 
area could be delivered and lifted into place fully outfitted. This would help the schedule, and with 
the learnings of the piperack PAV’s the construction team were keen to move more work off site.  
 
The module comprised of a platform with overhead piperack, four flame arrestors, a solvent 
flushing manifold, steam letdown station and condenser. Overall the unit contained 350m of pipe, 
20 instruments, 100 valves and equipment items and 8 tonnes of steelwork. Again the unit was 
delivered fully assembled, with piping tested, lagged, labelled, painted, and with cable tray 
installed. Modularisation of the unit removed 1500 manhours from site into a factory environment, 
and onto the ground rather than working at height. The unit was installed in one day by a team of 
only four men. Modularisation also reduced specific risks associated with working immediately 
adjacent to a major site road, and avoided closure of the plant main access door for a period of 
some 2 weeks. 
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5.0 Conclusions  
 
 

The use of Pre-Assembled Volumes of space has significantly reduced working at height on the 

Lapatinib Long Term Capacity project. Overall 24,000 manhours of construction effort has been 

worked in a factory environment, on the ground, rather than in a construction site environment at 

height. This has been a significant contribution to the 450,000 manhours worked without lost time 

accident on this fast track, highly congested construction environment.  
 
 
This novel approach supports HSA goals to reduce accidents from working at height, and to 

improve safety in the construction environment. It is reproducible on a range of future GSK 

construction projects, and will be incorporated in the New Ways guidebook. 
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Appendix 1 Installation of External PAV’s 
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Local Traffic Impacts  

• All road closures shall be controlled by the Gardai 
• At the approach to Cars Hill Road, closure shall be required for approximately 1 km.  

Road closure time < 10 minutes.  
• At the 50 km Speed Limit Signs on the approach to the Shanbally Roundabout, the 

transport will move to the right hand side to avoid contact with the road signage.  
Road closure time < 5 minutes. 

• Pass through the roundabout outside the Pfizer Facility and take a right hand turn 
onto Route R-613 for Carrigaline. 

• Take a left hand turn onto the road for Currabinny, past the John A. Woods Quarry to 
GSK.    

• There are three points along the Currabinny road for which oncoming traffic may 
need to be held-up momentarily to allow the oversize PAV load to negotiate.   

• There are several points along the Currabinny road available for the oversize PAV 
load to pullover and allow any traffic buildup behind it to pass.   

• Estimated time to travel along the road from the R-163 to GSK, Currabinny of 15 
minutes 

 
Requirement  
These modules will be used for the building of a new facility for the production of Tykerb - treatment for 
breast cancer. The PAV’s  consist of Pre Assembled Volumes made up of steelwork, piping, ductwork and 
cable tray/ladders. 
 

 
 
 
 
 
 
Transportation of PAVs  

• The PAVs shall be transported from Radley Engineering Limited (REL), Dungarvan, Co. Waterford 
to GlaxoSmithKline (GSK), Currabinny, Co. Cork. 

• Oversize PAV loads (> 8’ wide and/or > 40’ long) shall be transported from REL to GSK between 
the hours of 12:00 a.m. and 03:00 a.m. 

• Currently planning for a total 15 oversize PAV loads between the end of May and July 2007.  
Provisional dates shown in next slide 

 
 
Transportation of PAVs , Provisional Dates  
24th May 2007       
29th May 2007        
31st May 2007        
06th June 2007        
14th June 2007        
16th June 2007        
17th June 2007        
21st June 2007        
26th June 2007        
29th June 2007        
30th June 2007        
1st July 2007        
6th July 2007        
10th July 2007        
11th July 2007        

Appendix 3 Residents Leaflet 

Transportation of Pre-Assembled Volumes  
(PAV’s)/modules to GlaxoSmithKline, Currabinny 
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Prework  

• The ESB and Telecom have been notified.  The ESB and Telecom have confirmed no 
impact. 

• A run has been completed from Ringaskiddy to the GSK site with a 5.4 m wide X 
22.0m long dummy load to identify restrictions to – no issues. 

• A run has been completed from Dungarvan to the GSK site with a 4.6m high dummy 
load – no issues. 

• Emergency and Breakdown Plans have been prepared. 
• Travel permits shall be obtained form  Waterford County Council, Cork County 

Council and Cork City Council 
 
Contact Details  

• Point of contact or any queries - 021 4378800 
 

• GSK Security will have contact details for all involved during the transportation of the 
units. 

 
 
 
 
1 – Health and Safety Authority – Summary of Workplace Injury; Illness and Fatality Statistics 
2006-2007 
 
 
                                                      

 


