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So you are still some way away from an IPD approach?

Well this has been done through a collaboration process. | don’t think there’s any
Government Bpartmenthatwould have a full resource ah entire design team th
would be capable of producing that. The majority of them will have specialists i

area or another

Thatwould be the same with the OPW, theES the Department of Defencetc
The coeordination of the information is absolutely kein any project | have done i
the DOES the results are in the quality of the project that’s produced, thisvaries
depending on the personnel that are involved and the commitment of the

involved in dong it.

Do you believe the Property Maintenance Department if involved in the design team

could reduce the operational costs?

Having somebodyhatknows how buildings operag@and what it costs to maintain

building is absolutely keyNow, having said that, some designers completely igr
that information that’s given to them. That’s a personal choice. But for schools and

any civic buildings that are doneig something that can no longer be ignored.
certainly would benefit the wholprocess by knowing that the design is as ¢
effective as possible or is actually maintainable within the budgets that the schc
given. TheDepartment fundchool’s money each yeait’s what’s called a capitation

grant. The capitatiorgrant thathey get is based on the number of pupils that at
the school. Thelower the number of pupils the lesser money they get to maintai
building, i.e. it should indicate that the building is smaller and would require
maintenance. But it’s not always the case that that capitation grant is going to ¢

the running costs of the building.
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- Transcript of Interview with Interviewee one from the expert interviews

EXPERT INTERVIEWS.

This part of Appendix seven details an interview with Interviewee one (FM1) from the expert

interviews with regards the DoES special school’s model. Before the interview commenced FM1

was provide

done in part

d with a walk through of the model and explained the purpose of each room. This was
nership with Revit, as so a floor plan could be viewed and a more detailed description

of the information attached to the assets could be interrogated.

INTERVIEW TRANSCRIPTION

Barry

FM1

Ph.D Thesis

If you were brought on earlier within this project and examining the model, as it, is
there any particular areas on initial inspection that you could target by reducing
operational expenditure with regard to the selection of O&M products?

The biggest contribution factor to your operational costs are your energy costs. If
you wanted to have a look first, from an energy point of view, your two main
sources of energy are heating and electrical use, primarily lighting. They are the
two biggest contributions to your energy bill on an annual basis. If you were
looking at the heating in isolation, what factors could I as the end user and operator
of the building bring to the design process here to assist in having a building that’s
easier to heat and it retains your heat? | can contribute to the selection of the
windows, which is probably the main source of heat loss in any building, the fabric
of the building, and the insulation levels. There are rules and regulations around
the construction of buildings nowadays, as regards the insulation quality of them.
But, more often than not, in a tender process, all of the best design work might get
fractured or pared back through value engineering. In the cut and thrust of a tender
process to get it built there are alterations and changes made to the specification to
meet the budget that’s available. | would say that the facility manager would have
an opportunity to review the designed building and make any changes to it before
the tender process comes into place. It is very hard to implement changes after that.
That design review does not have to be huge. I think it could be something
depending on the size of the building that could be done in conjunction with the
architect and the mechanical and electrical services engineer, probably over two or
three good detailed sessions. I as a facility manager would see this as the optimum

time for the facility manager to come to the table. I could assist with a review of all
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the specified equipment’s and sign off on the specifications of both the M&E and
the fabric for the windows, insulation standards, etc. When the package is tendered,
and the tender responses come in, | would strongly recommend that the FM would
be sitting at the table for the tender review process. There lies the biggest
challenge for the building, as during the cut and thrust of the tender negotiations
things get changed or altered. This may have a detrimental impact to the operation
of the building.

Barry Take for example the woodwork room which we are currently walking through in
the model. Can you highlight any possible concerns with regards to O&M/.

FM1 Does the BIM tell you what this room is specifically used for?

Barry Yes. | can generate this information by clicking on the properties tab or returning

to the Revit model.

FM1 There is a bit of a kitchen area there and whatever that’s used for I don’t know. It

looks fairly excessive for two work benches. Do you need all that kitchen units?

Barry If we look at the kitchen unit properties here we can see that it is specified as
wood?
FM1 The first question | would ask, looking at that is, what is the kitchen for? In a

woodworking room, why would you need that? Let’s assume it’s needed. I would
suggest using stone or formica instead of wood, as in my experience it will last
longer. The tap looks like it’s a standard mixer, kitchen tap, with a sink drainer.
There’s nothing there that’s going to make a lot of difference to the operation of the
building. The only thing is, when you would have a water source like that there,
especially in the classroom environment, should there not be a drinking fountain
along with it there at the sink? If you had one there you would not have to provide

a drinking fountain out in the corridor or whatever.

FM1 I would say the lux levels in that area, where you are using hand tools would have
to be checked as well, to make sure that there’s adequate light for using hand tools

in a woodworking environment.

Barry We ae currently in one of the classrooms. Have you any suggestions based with
regards to O&M for this classroom.

FM1 In these areas you would probably use an eggshell paint which is hard wearing and
washable. You would not want to have to repaint the area with a standard emulsion
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every year, because there would be too much cost associated with that. It could be
a bio eggshell type paint. | would also avoid using any fixed furniture that has

plastic wheels, as the ball bearings wear very easily.
At the moment we are in one of the toilets. Have you any suggestions for this area?

The cubicle rails look good. | would use tried and tested products from Armitage,

or Venesta.

We are navigating through the corridors at the moments. Can you suggest any

O&M concerns here, such as the doors?

Well door selection in most of these places is dictated by the fire cert, which will
indicate where the fire corridors are that need to be protected. From a hard-wearing
point of view, they are probably a composite panel door, that will take a little bit of
punishment from people moving in and out through them. | would not say they
would be a hardwood door. | would say they would be a composite panel with zero
maintenance and PVC coated. | would suggest a metal framing and standard
ironmongery on them, you know. | would avoid using PVC gaskets, as they tend to

wear out very quickly.

The doors will have a general mistreatment by the various users. A consideration
to using a PVC shield should be taking on board. These can comply with the colour
scheme of the school. |1 would also avoid the use of automatic doors, as if they fail,

there might not be anyone on the grounds who have the expertise to fix them.

Are there any areas with regard to safety that may concern you at present within

the model.

Well one thing is that there seems to be a basement in this school. There is a two
storey at one end and one storey at the other end. There will be a requirement for a
number of ramps to access the two storey and all of the associated ramps. With
regards from an external point of view, it does not look to be too difficult. 1 do not
know what the specification for the external finishes are, but from a window

cleaning point of view, and all of that sort of thing, it looks pretty OK.

There is also no fall arrest line all around the roof, so that if anyone is up there
doing maintenance, they would not be able to secure themselves. But in general it

looks, from an accessibility point of view, a nice architectural structure.

It could be cheaper to hire people to perform work on the roof if there is not a large
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requirement for ongoing maintenance. A harness could cost 1000 euro a year to

certify and if it is not used extensively, this could be an unneedful cost on the

school.

Barry Can you see any potential issues with regards to accessibility

FM1 No, | assume that as it is a government building it has followed the correct building
regulations.

Barry Can you seen any opportunities in possibly reducing the Reduce functionality risk

with regard to O&M.

FM1 Well again not knowing what the full suite of services are in the school, it would be
very hard for me to comment on that. | would need to know the daily functions
that are taking place in the school. However, one thing that should be considered
during the design process is, given that it is a special needs school, that a lot of the
equipment and materials that are specified should be done a standard that would
accommodate the requirements of the special needs pupils, i.e. that you don’t leave

any balconies open. Some of the students may be prone to self-harm.

FM1 In a general secondary school, | suppose that would not come into the thought
process. But if it’s accommodating pupils with special needs, again, you can only
assume that at some stage that a student might come along that would be prone to

self-harm

Barry Unfortunately, none of the M&E details are present such as the electrical sockets.
Would you have any potential concerns with regards to items such as that?

FM1 From a socket and a lighting point of view, if everything is installed as per the
current regulations, the RECI regulations, soon to be ISO standards, if everything is
installed to them regulations you will not have a problem with electrical. Because
all of the devices and outlets are protected you know.

Barry At the moment we are in the laundry room, | have selected this room as there is a
substantial amount of assets details. Can you suggest any concerns, with regards

the functionality risk here?

FM1 It’s not feasible in a school environment to actually do your own laundry. | would
not put the washing machines and the drier into an area where you are preparing

food. It just does not make sense to me. There’s a dishwasher, that’s fine. But
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there’s a washer/drier there for doing what I would assume is probably dish and
table cloths. If there’s a laundry room and you insist on washing those items

yourselves, it should not be in that room.

FM1 Looking at the hobs | would assume there is something to take away the odours. |
would be looking within the M&E service to see if there is some sort of heat
recovery put on those. This could harness the warm energy, rather than just

expelling it to the atmosphere.

Barry This is where the boiler room and cold stores are to be positioned. Would you be
satisfied with their position?

FM1 It looks fine. A consideration which should be taken into account is that if any of
the major pieces of plant actually, for whatever, reason developed a defect and
necessitated their changing out, how easy or how accessible is it to remove a main
boiler from that room and replace it? There is no point in discovering when the

building is a live environment that you can’t get the boiler out to replace it.

Barry Have you any comments on the switch room?
FM1 It looks very small.
Barry Based on the walk through of the model could you suggest any areas of in where

you could help Reduce the operational costs in regards to the selection of M&E

based equipment?

FM1 I can notice there is no door in the plant room. However, that’s just a little miss on
the BIM. But given that the area is right beside cold stores and a switch room, I
would strongly recommend that the boiler room is bunded, as you have a lot of
water sources in there. If any one of them burst their banks, you do not want it
going into the switch room and destroying all the switch gear, and having the whole
facility without either heating or electricity for a period of time until the repair is
done. We spoke about the access for major pieces of plant. Also, bunding, your
food store and your cold stores right beside it. All of which would be very
susceptible to flooding. It causes an awful lot of damage and your insurance
company actually might have a major problem with that.

FM1 With regards the selection of equipment there is a wide variety of equipment out
there for heating, lighting and all your major energy uses. Lighting is probably the

main area, and there’s been huge advances in LED technology and occupancy
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sensors for all of these areas. In the review of the design, prior to tender, | would
have picked up whether all of that criteria were in or not. If you have occupancy
sensors and LED lighting, that’s a major reduction in overall energy usage. The
second thing is, your heating. The heating load is determined by how efficient your
building fabric is. Again the specification if the building fabric and the windows
should be as high a specification as is affordable under the budget. Careful

consideration needs to be given to the efficiency, the maintenance intervals and

boilers.
Barry Can you suggest any other areas with regards to O&M concerns
FM1 The floors are always an area of concern. The floors in the school probably outside

of the gym area will always be a polyfloor, like a marmoleum. Once they are
installed, if there’s a wax or a polish coat applied to them, leaves it very easy to
maintain them. So effectively you are only polishing the polish. This from a
maintenance point of view on an annual basis requires a new fresh coat of polish
put down onto them. You are never actually wearing the floor; you are just

wearing the polish.

If a lino is selected it will need to be homogeneous, as if not, when it wares will
look very poor. If a homogeneous lino is selected it will last for years and will
always look in a good condition. The further use of a ribbed matting system, will
extend the life of the flooring as it will remove dirt as people enter the building.

This should change in grade every few meters.
Barry What would happen of tis polish was not applied?

FM1 If you did not do this initially, then when you are cleaning the floor you are actually
cleaning the product that you lay. Eventually if you cleaned it often enough you
will wear into it. It is very important that there’s a maintenance regime put in place

for the polishing of the floors once the school is ready for occupancy.
Barry Could your earlier involvement assist in the better zoning of heating systems?

FM1 To be honest with you the only thing you can do depends on the type of heating. If
it’s radiators or if it’s underfloor heating, if it’s either or you can put a local wall
stat with a three port valve going into the room to feed whatever the heating circuit
is. | find if you put your money that it would cost to zone a building into the fabric

and the standard of the windows, your zoning becomes less of a problem. To zone
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out a building can be costly. Where people focus on the zoning of the heating. It
can cost a lot of money to invest in a BMS to manage the zone valves. I don’t
know whether this is a facility that would necessitate a subject matter expert to look
after it. Normally in schools you have a caretaker looking after the place who goes
around and fixes the door that are broken, etc. They also turn on the heat when it’s
needed. If you can remove a lot of mundane calls from his schedule and take the
control away from him, i.e. just make the building as energy efficient as possible,

with very little human interference, it always leads for a more efficient solution.
Barry In regards to reduce functionality risk for M&E can you suggest any areas.

FM1 Sometime an Architect can add a feature lights in accessible spaces. From the point
of view of functionality normally these features aren’t very functional. They are
usually tall areas in the atrium. | would look at the practicality of changing a light
bulb or getting up to a fitting to replace it.

Barry Can you suggest any other areas?

FM1 I can see there a lot of skylights which are no problem once they are of an adequate
ventilation and insulation. They are there to provide natural light, but there’s no
point in having that natural light unless that natural light is linked to a lux meter
and it dims the internal lighting, so that your lux level is maintained in the area at
all times. There’s no point in having one or the other or both on at the same time.
So if you have sky lights, and if they are letting in any good amount of light, but
it’s not sufficient for the area, you need a lux meter in that area. Unless you put the
lux meter in with the sky light you will find that the lights are on the whole time

and the sky light renders itself useless.

Barry Can you suggest any areas in the model where you may have concerns when it

comes to accessing M&E items for Maximise for maintenance.

FM1 This is important and consideration must be given to items such as air handling
units, refrigerant units, switchboards, etc. Access should be a primary concern for
ease of replacement and maintenance, so that you are not endangering the

maintenance personnel in conducting routine maintenance reviews.

Barry We are in the boiler room at present. As there are no items within the room it is
difficult to pick up any further access issues. Despite this, have you any concerns
with this space?
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And what about the boiler room and switch room that we are looking at here?

I would not see anything wrong at the moment. The switch room looks small but it
might not be the main switch room. That could be external in the building near the
ESB transformer. So that switch room would be more than adequate for the

basement.
| also notice that you will have to come through the kitchen to replace the plant.

You have to ask the question how often would you have to bring a major piece of
equipment through to the boiler room? Not very often. How often would you have
to bring some inhibitor chemicals? Maybe annually. Once you have your
transportation and risk assessed appropriately and you put a procedure in place, you
will not have any issues in your kitchen. Once it’s done out of hours when there’s

no food prep available, and the area is cleaned afterwards.
um.

Can you suggest any ways in reducing any impact on the external environment

through the selection of environmentally friendly material or finish.

There are all sorts of products out there available for general and commercial
construction that have lesser impact on the environment. You could instead of
using concrete, go for a timber-framed building. Another example is that instead of
having a roof with zinc, you could have a grass roof. Externally it’s wide open for a
grass roof. Rainwater harvesting, there’s all sorts of tools and products available
out there. of rainwater harvesting off that. With rainwater harvesting, you can treat
that water and re-use it then for toilet flushing. All of your toilets within the
buildings could be serviced off that. This will negate you buying a lot of water off

the mains supply.

How about reducing energy costs through the selection of energy conscious

systems/materials

Windows, | cannot say it often enough. There is a lot of money to be saved in
having a good insulated fabric. The importance of this can get lost in translation
and can become value engineered out of the final design. Where you might save
€100,000 on the construction cost of a building, you will give it back to one of your
energy suppliers in probably two to three years, because of those decisions. | think

every decision to alter the specification to meet the budget should be analysed with
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the impact it would have on operational costs.
Barry Could you assist with the window selection?

FM1 There is no particular window | could tell you to go and buy. | would suggest you
purchase aim best possible product available for the budget. If you can achieve a
treble-glazed window, with a low e-coating, argon-filled, with an insulated frame, it
will be a significant benefit. When it comes to the windows you need to think about
the security of the building as well. This is a building that’s is unoccupied outside
of normal business hours and could be prone robberies, because there’s a lot of

expensive equipment in the school. The window would have to be a secure.

FM1 I would also remove the local control from these things, i.e. if somebody can switch
on something, and if they have no responsibility to turn it off, it will be left on. If
you take that responsibility away from them, then you won’t have a problem. The
same with heating. If you leave it as local control, you are going to have it turned

up very high and never be turned down.

Barry The OPW are have a KPI based on maximising workstations per net floor area.
This is mainly for office buildings. In general, taking this into consideration, is
there any areas were you could offer advice on space management based on the
walkthrough of the model.

FM1 You are limiting yourself to certain type of buildings with that KPI, it does not
leave an opportunity open for the Facility Manager to assist. | would try to avoid
double height atrium type spaces as you will have a big volume of area there. It
will result in a lot of air space that still has to be lit and heated. However, | do
recognise that the spaces are required. As regards any of the other areas, | would

not have a lot of input into, because | have not studied the requirements for the

school.

Barry Can you suggest any other areas where you may can assist with space
management?

FM1 I noticed earlier that the principal’s office was small It doesn’t look over large. I

assume the Principal will be meeting with other parents, school board members,
politicians, etc. The principle is a key person and a lot revolves around them here.
So maybe they need a little bit more space with a second desk that she can sit down
around it with other people.
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Barry Can you see any opportunities were you could specify spaces that be used for

future expansion?

FM1 There are two schools of thought on that and at the time it seems like a very good
idea, to put in all of that space. However, in actual fact it can be very unaffordable
to the client and may put the business in jeopardy. This overcame that through
enormous cost, i.e. bank repayments, for an area that is generating no revenue out
of. If | was at the decision table I would recommended that all of the available

infrastructure was put in, i.e. that the lifts were brought up to that level.

Barry OK, yeah, perfect. Yeah, so many rooms here....
FM1 Alright, Barry, no panic. | have the tea. [break]
Barry A KPT that has come out of the research is that the facilities manager’s practical

knowledge of O&M and M&E systems can be used in partnership with the Quantity
Surveyor with BIM technology to establish a more accurate financially rewarding
building plan. Do you think that’s realistic? That you could actually work with the
QS to produce a more accurate lifecycle kind of assessment?

FM1 I that’s fair. You see in today’s environment, especially in Ireland, it’s a lot more
popular to have school building programmes and road building programmes as a
public private partnership. So how that works is, the public side of things, i.e. the
government or the state or the OPW or whatever agent of the state requires a
building for a particular function right. They go to the market and they seek
responses to this need. The state will provide the land, and then the contractor will
provide the consortium to provide the building. Once it is all done the contractor
will then look after that building for a period of 25 years and will be paid a rate
over the term per month that will encompass the cost of the building and the cost of
operation of the building. Let’s take for example that this was 30-year partnership

and it was a €30m project right.

FM1 So in theory the cost per month to the state would be €1m. But then the financing
of that cost has to be paid for, plus the operation of the building and any routine
and upgrades and maintenance that’s required. It is very important in a model like
that, that you have the lifecycle costs of the building over the 10 years, 20 years
and 30 years. The facility manager would get involved in that process with the QS

or the accountants or whoever is putting the package together. The final life cycle
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figure will include bank interest, utility bills, the staff necessary for functioning in
the building. It would also include all your end of life items, statutory maintenance

routine maintenance over the period of time.

Barry Based on your brief exposure to BIM do you still view the need for a separate
digital or paper based copy of O&M documents?

FM1 No, the BIM is a live tool that’s used during the course of construction, there’s
absolutely no need to have hard copy of the O&M documents. There still needs to a
series of checks and balances in place to make sure that all of the information is in
the model..

Barry With regards to materials, if involved in the design process could you help reduce

the replacement costs through the better selection of internal and external finishes.

FM1 I covered a lot of areas were this was discussed earlier. | think that the end users
shouldn’t be involved the detailed design process and the design should nearly be
practically complete before the end user gets involved. There should be a period of

time were the end user can suggest make alterations before it goes to tender.
Barry Yeah.

FM1 So as regards infrastructural items in a place, you know, you will buy...if there’s a
lift car required we will say, you will certainly go and buy a very decent
manufactured lift for the building, because you don’t want it to constantly be giving
you trouble. So in areas like key infrastructure, like a lift, like a fire alarm, a fire
alarm is very important. Like if you put in a good fire alarm, albeit the statutory

maintenance is still every three months, but at least the equipment will last longer,

you know.

Barry Have you any further suggestions based on the what you seen from the model
today?

FM1 It is a very important tool for safety in the building and could be a significant help

with regards to fire training,

Barry Do you think you could improve the practicality of the FM model for the
operational phase by helping in the section of the most relevant assets?

FM1 In the advent that | would be involved in the building, I would specify as much of

the equipment as possible. | would give the contractor very little scope for
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amending or blending your design when he’s tendering it. For example, if you put
in for a Schindler lift in your building, everybody has to go to Schindler to get the
price of that. So if you see a variance in the tender, you would know one of them,
either didn’t bother going to Schindler or just put a random figure to this

requirement.

Barry The whole way that we capture information from the FM perspective is through
construction operation build information exchange. This is essentially an excel
sheet. | will show you an example of a COBie spreadsheet. (COBie is explained in

detail to the interviewee)

Barry As you can see a significant amount of information is required on every asset. Now
this is a massive amount of information. If involved in the design could you help to

reduce and streamline the level of COBie information

FM1 I don’t see why this information should be reduced as all the information specified
can be used as some stage. If there is a change of Facility Manager it would be very
helpful to have a single source to go to, to find out who manufactured for example
a that table, where can | get a replacement, how much were they originally, etc.
How helpful would that be? It would be hugely beneficial.

FM1 The more information for every single aspect of the building the better. Because

it’s a lifelong tool then for the maintenance and operation of that building.
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APPENDIX 6 - DETAILS ON DOES CASE STUDY

Location: St Patricks School, Drumgold, Enniscorthy, Co. Wexford
Design Team
e Architect DoES
e Civil & Structural Engineers Thomas Garland & Partners
e M&E Engineers Semple & McKillop Consulting Engineers
e Quantity Surveyors MJ Turley and Associates
e PSDP Stephen Diamond Landscape Architects

DoES Special School Details

The site is located 1.2km east of Enniscorthy town centre and is bordered to the south by
Drumgold road and to the west by Temple Shannon Road. The surrounding area is largely rural
in nature. The overall site is 4.2 Hectares with the site for St Patricks school representing 2.6

Hectares. The topography of the site is steeply sloping. An aerial view of the site is illustrated

in figure 7A. Figure 7B provides an illustration of the proposed final building.

Figure 7A: Aerial view of DoES school site
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Appendix 6 - Details on DoES case study
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Figure 7B: Illustration of the complete School

The lower ground floor is to connect naturally with the lower level on the southern site. The
lower level ground floor area is to be approximately 1074m? with a septate zone created for
more independent pupils up to 18 years of ages. Figure 7C provides an illustration of the lower

ground floor plan.

The ground floor is approximately 3661m?2. The main entrance is to be easily accessible from
set down areas. External play areas are to be directly accessible from all junior class rooms
with the soft play area located adjacent to senior severe / profound classrooms and behavioural
suite. A total of 16 class rooms are to be on the ground floor with therapy rooms centrally
located. The admin, dining and public areas are to be located close to the main entrance and
central in the plan. Figure 7D provides an illustration of the ground floor plan.

The first floor area is 825m? This floor is to contain staff areas, principal’s office and
clinician’s office located on the upper floor area. This floor will also contain specialist teaching
areas that include music, art, computer room and the library. Figure 7E provides an illustration
of the first floor plan.

Special attention will be required with regards to storage and circulation spaces, which need to
provide not only for a variety of mobility devices, but also provide sufficient space for the
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passage of supporting staff whilst attending students. The adequate provision of storage space
especially for mobility devices and specific teaching apparatus will also be important. Special
details will be required for hygiene facilities. Every aspect, from tap heads, hand dryers and
dispenser units to ironmongery, toilets and room configurations need to be assessed from the
perspective of how well it prepares students for independent living. Significant proportions of
the rooms need to be left empty to allow for ease of movement and manoeuvrability both by

students and special need assistants. Figure 7F provides a rendered image of the final building.
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Figure 7D: Ground floor plan
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Figure 7C: Lower ground floor. Figure 7E: First floor

Figure 7F: Images of the final rendered school

Ph.D Thesis 6W Barry
McAuley



