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(c)  
Building sites - potential hazards such as: 
• Working at heights 
• Falling materials 
• Deep excavations 
• Dangerous materials such as solvents, asbestos, adhesives etc. 
• Electrical injury 
• Vehicles 
• High levels of noise 
• Lifting heavy weights causing injury 
• Out-of-door work – rain, wind, frost, snow etc. 
Any other relevant points 
 
(i) Working at heights / falling materials 
Roof work causes one in five deaths in construction. Falling from a height could be avoided by:- 

• A roof structure should always be inspected before being walked on to ensure that there is no 
danger of collapse  

• Proper safety equipment such as a safety harness should be used on steeper roofs. Scaffold 
platforms along the edge of the roof should be provided to reduce the risk of falls  

• Collective protection such as nets should be used to prevent items falling on to persons below 
 
(ii) Excavations 

• Risk of collapse of the excavation leading to the crushing of those inside 
• Risk of contact with buried services such as gas and electricity 
• Excavations may undermine other structures nearby which could result in collapse 
• Risk of workers falling into excavations. 

 
(iii) Dangerous materials 

• Nails in timbering should be removed to prevent injury 
• Asbestos and other hazardous material should be removed by trained personnel 
• Manufacturer’s instructions should be following when dealing with solvents and adhesives 

Working in an unsafe, dusty environment could lead to lung damage. Work should only be 
carried out in well ventilated areas with the appropriate safety equipment. 

 
(iv) Electrical injury 

• Risk of injury due to faulty/damaged equipment. Leads should be checked regularly  
• 110 Volt transformers should be used on site to reduce the risk of electrocution  
• The location of wires should be clearly marked - special coloured warning tape - to avoid 

accidental drilling of wires etc. 
• Use of portable power tools if possible is a safer option 
• Contact electrical authorities. 

 
(v) Vehicles 

• Accidents occur when vehicles are not used for their intended purpose, or are overloaded. 
• Care must be taken around power lines.  Posts and wire with bunting should be erected to 

clearly mark out overhead power line. This wire should be earthed. 
 
Any other relevant points 
 
 



Scrúdú Ardteistiméireachta, 2007                                                                Staidéar Foirgníochta, Ardleibhéal 
___________________________________________________________________________________________________________ 
 

- 6 - 
 

Ceist 3 (a) 
  
(i)  Roof 

• Remove enough natural slates to allow access to the ends of the rafters affected by wet rot 
• Remove any existing rafters, ceiling joists, facia and soffit timbers, affected by wet rot 
• Replace with new preservative treated softwood 

timbers consistent with the original section and 
moulding 

• The concrete / sand cement coping to the verge may 
need to be partially removed to allow for the fitting of 
slates.  Replace following slating. 

• Re-fit underlay felt – and slating battens – retaining 
the original gauge. 

• All replacement slates may be secured using clout 
nails except the uppermost row which must be 
“hung” (see sketch) 

• Cast iron rain water gutters and downpipes identical 
to those used originally should be used. 

 
(ii) Windows 

• Repair existing windows where at all possible 
• Remove the original windows if necessary 
• If windows beyond repair, replace with new sash windows identical to the original 
• Prime, undercoat and gloss the window as original. 
• Sash Cords may also require replacing – access to the sash weights are via pockets in the 

window frame. 
• Alternatively the window may be sent to a specialist Conservation contractor and draught 

proofed using contemporary rubber type seals. 
• Note:- see sketch of sash window in 3(b)ii 

 
(iii)  Wall – Lime Rendering 

• Remove loose lime render in shaded area and  retain any “sound” historic rendering 
• Apply two coats of lime render @ 2:5 (Lime putty – sand mix) 
• Patch work lime render repairs were common practice 

historically.  It is therefore not advisable or necessary to 
remove perfectly “sound” historic lime rendering. 

• Remove only loose or boast rendering 
• All loose pointing should also be raked out and repaired prior 

to rendering 
• Brush off all loose particles and just prior to rendering 

thoroughly dampen the area 
• A mix of 2:5 is normally sufficient.  Where two parts of a 

hydraulic or non-hydraulic lime putty (eg.NHL 3.5) is mixed 
with 5 parts of a coarse, well graded sharp sand – free of all 
organic impurities. 

• The depth of the existing lime render will determine the number of coats required in the 
repairs.  Normally two coats will suffice each approx. 6-8mm. in depth. 

• The first coat is scratched to provide a “key” for the second coat 
• The second coat is applied when the first coat is “Green Hard” – can tap without falling off 
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• If the lime rendering is subjected to wind or sun following application it should be protected 
by covering with a layer of Hessian sacking – well dampened down so as to prevent rapid 
drying out 

• Lime rendering should not be applied if frost is likely 
Note:  The work as described to the roof, windows and external walls will help retain the 
character of this 100 year old vernacular building. 

 
Q3(b) 

(i) Roof 
• Cut off ends of rafters affected by wet rot and fix 

preservative treated softwood timbers to the 
remaining sound timber on the end of each original 
rafter 

• Cut off any section of the fascia and soffit also 
affected by wet rot and replace with preservative 
treated timbers having the same moulding as the 
original timbers.  Prime, undercoat and gloss fascia 
& soffit 

• Source natural slates identical to those on the roof 
from another derelict building or an architectural salvage company coupled with the 
retention of the original rafters, facia and soffit timbers ie only replacing the parts affected 
by wet rot minimises waste 

• Take slates from rear and place on front - to keep main elevation in sympathy  
 

(ii) Sash Windows 

• The repair of the sash windows rather than their replacement minimises waste as does 
• the reuse of the original glass where possible 
• Horizontal members (rails) of the sashes or window frame are 

likely to suffer wet rot damage e.g. at A & B 
• Carefully remove both sashes ensuring that the original glass is 

retained 
• Repair or replace the horizontal timbers with preservative treated 

softwood 
• Re-fit the original glass and re-seal using linseed oil based putty. 
• Leave putty for 2-4 weeks prior to painting 
• Double glaze if not possible to retain original glass 
• Prime, undercoat and gloss the window 
• Sash cords may also require replacing – access to the sash weights is via pockets in the 

window frame 
• Possible wet rot @ A & B; repair using treated softwood. 
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Features that reflect a traditional cottage and ensure low environmental impact:  
• Size of house – modest scale to meet the needs of the inhabitants. 
• Multi purpose rooms – one room serves as a sitting, dining and kitchen space.  This is the 

room which also contains fireplace, thus one fire heats the room for three activities, resulting 
in the economical use of dwindling fossil fuels and reduced CO2   emissions   

• Fireplace on internal wall, chimney as heat sink and heat loss into the bedroom and living 
room, not to outside 

• House designed to have 
a shallow plan of one 
room width, which 
takes maximum 
advantage of passive 
solar energy – the sun’s 
rays can penetrate all 
rooms - reducing the 
heating requirements 
and dependence on 
fossil fuels.   

• Restrained range of 
building materials to 
reflect traditional 
cottage – block walls, 
slate roof and wooden 
windows.  All such materials may be sourced locally or nearby – low transportation energy. 

• All rooms designed and sized with a purpose – no unused or excess space or rooms.  This 
purposeful design requires less materials and thus less energy to construct and heat 

• As all rooms have windows to the outside, the lighting requirements are reduced as daylight 
can penetrate all rooms, reducing the need for artificial lighting and thus conserve energy 
see sketch  

• Use of materials with a high embodied energy is restricted, no stainless steel or uPVC is 
used and blockwork and plaster are kept to 
a minimum.  The narrow plan means that 
the foundation can be standard strip 
foundation, obviating the need for large 
amounts of concrete and reinforced steel 
as is required in a raft foundation.  This 
results in a reduced carbon footprint and 
low environmental impact 

• Mass of internal walls and floors as heat 
sink, maximizing heat gain and storage 

• Narrow plan facilitates economy of roof 
members – no large spans, rafters and joists of minimum section  

• Maintenance over the lifetime of the house is minimal – pitched roof for quick discharge of 
rainwater, robust long life insulated cavity wall construction, windows of appropriate scale 
all reduce the requirement for continued maintenance and thus reduce energy requirements. 
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Ceist 7 (a) Typical details – timber frame 
 

 

Alternative detail 
 
7 (b) Indicated with asterisk 
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Ceist 8(a) 
 

Sketches of typical oil-fired heating and hot water system – open vent system 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Alternative closed system with expansion vessel 
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(b) Safety features 
 

• Pressure Release Valve  
• Boiler High Limit Thermostat 
• Output Control Thermostat 
• Boiler Control Timer Switch 
• Vent Valve to Boiler 
• Fire Valve on Fuel Supply 
• Frost Thermostat 
• Venting pipes. 

 
 
 
(c)   Economical use of oil 
Design mechanisms can control space heat emissions to zones, rooms an 
individual emitters. 
 

• Zoned heating: Motorised valves operated by time-switches or room 
thermostats control the flow of hot water to radiators in zones. 

• A heating programmer controls the switching on/off of the system and 
also provides time control. 

• Room thermostats control individual room temperatures should be controlled using valves or 
equivalent forms of devices. 

• Thermostatic radiator valves shut off the heat to specific radiators at set room 
temperatures.  

• Handwheel valves isolate and control individual radiators  
• Design for short pipe runs to prevent excessive heat loss 
• Insulate all hot pipes 
• Design to ensure that the boiler and hot water storage cylinder are located close together 
• Fit a time switch and a temperature control device to immersion. 
 
Ceist 9 
(a) Acoustic insulation 
 

Solid Concrete Block Wall 

• This employs the Mass Law to achieve a minimum mass of 
415 Kg/m2 for party walls.  A typical concrete block laid on 
the flat (215mm wide) with a sand/cement render and skin 
finish on both sides will achieve the required mass.   

• In an existing dwelling, adding plasterboard increases the mass of the 
wall. This method has a limited effect. An insulated board may be 
fixed on both sides of the wall.  A parallel partition is a further 
possibility.   

• Mortar should be uniform and well filled to leave no gaps in the 
structure.   

• Joists should not bear on the party wall but run parallel to the party 
wall. This is achieved in houses with a maximum span of 6.0 m. 
Where the span is greater than 6.0 m specific detailing by a structural 
engineer may be required. 
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Cavity wall construction 
• A cavity wall with two leaves of 100mm concrete blocks and 100mm cavity, sand/cement 

rendered and skimmed on both sides uses the principle of mass and isolation to achieve the 
required sound standard.  Widening either leaf will achieve greater mass. 

Timber frame construction 
• A cavity to isolate the sound and the inclusion of quilt insulation in one leaf of the wall will 

absorb the sound 
• Two layers of plasterboard achieve greater mass.  

Completeness is achieved by staggering and taping the joints 
in the plasterboard, and by sealing all joints to other walls. 

• Do not bridge the cavity 
• Electrical fittings must be 

tightly placed and sealed and 
offset electrical boxes by 
400mm min from boxes on the 
opposite side of the wall. 

 
General 
• Party walls that are correctly detailed may fail to meet the sound performance standard if the 

flanking junctions to external walls are poorly 
constructed. 

• Avoid plumbing installations in the party wall. 
• Party walls should extend to the roof in the attic 

space and be sealed with an absorbent material 
at roof level. 

 
 
 
 

Principles of Sound Insulation 
Heaviness:  Relates to the Mass Law, which 

states that the sound insulation of a 
wall is proportional to its mass per 
unit area. Thus an increase the 
mass will improve the sound 
insulation properties of a wall.  

Flexibility: Flexible materials are good at 
absorbing sound. The use of an 
absorbent quilt /resilient layer 
reduces the transmission of sound.  

Isolation: Requires the mechanical 
separation of opposite surfaces of a 
wall so that there is a discontinuity 
of construction. 

Completeness: Eliminating small gaps in the structure, improving air tightness and uniformity of 
insulation improves overall acoustic properties. 
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(b) 
• Soundproofing is improved by the creation of a ‘floating floor’.  
• Extra layers of plasterboard increase the mass of 

the floor. 
• Insulation between joists absorbs sound 
• A suspended ceiling increases isolation  
• An absorption resilient layer between old and new 

floors increases sound insulation 
• Resilient material should always insulate the ends 

of the floorboards from the wall.  
• Plaster and skirting should be kept 3mm above the 

floorboards to prevent flanking transmission and 
acoustic flanking strip included. 

 
Ceist 10 (a) – Passive solar house - preferred orientation 
 

• Long axis of house running east/west  
• Orientate the house so that the 

sunspace faces south or  at ± 30° to 
due south 

• No shading to south and west 
• Glazed gable facing west maximises 

solar gain  
• Correct orientation and correct 

design can achieve 30% saving of 
fossil fuels.  

 
 
 
 
 
 
 
 
 
 
 

Location and orientation of house relative to path of the 
sun. 
 
(b)  Suggested layout of rooms adjoining sunspace to 
maximise solar gain 
 

• Most frequently used living areas should directly 
adjoin sun space to maximise solar gain 

• Ensure direct access from living areas to 
sunspace 

• Multi function space (open plan) as distinct from 
discreet rooms for kitchen, dining and living 
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Alternative arrangement of rooms to maximise solar gain 
 

• Less used rooms to north of building, i.e. hallways, 
bathrooms, utility rooms, storage 

• Allow sun space to be isolated from main rooms to 
prevent heat loss.  

• Doors help retain heat gain. Heavy curtains, mass of 
walls, blinds, shutters reduce heat loss through 
glazing at night time. 

 
 
 
 
(c) Two design details of building fabric to store heat and reduce heat loss 
Walls  

• Provide thermal mass using dense and heavy materials in walls 
to act as heat sink. Concrete, stone and masonry are effective 
heat sinks, especially if painted a flat, dark colour. 

• Internal walls adjoining the sunspace to be min 225 mm thick to 
store heat.  

• Use Trombe wall to collect, store and distribute heat 
throughout house. See sketch 

• Cavity to be insulated 
• Thermal mass of walls adjoining sunspace to store and 

release heat 
• Use vents and ducting to transfer warm air from sunspace to other rooms. (as shown by 

arrows). 
 
Floors 

 
 
 
 
 
 
 
 
 
 
 

•  
 
 

• Provide thermal mass in floors 
• Insulate the floor slab to prevent heat loss into ground 
• Finish floor materials to have thermal mass, such as quarry tiles, terra cotta tiles etc. 
• Use dark colours where appropriate. 

 



Scrúdú Ardteistiméireachta, 2007                                                                Staidéar Foirgníochta, Ardleibhéal 
___________________________________________________________________________________________________________ 
 

- 20 - 
 

 
Windows and glazing 

• Windows should be appropriately sized - larger to 
south and small to north 

• Provide shutters, blinds, curtains that can be closed as 
an insulation layer 

• Provide isolating doors between sun space and 
adjoining rooms to retain heat gain 

• Use high performance glazing such as double/triple 
glazing 

• Low-emissivity (low-e) double or triple glazing retains 
heat gained during the day. 

 
Roof 
• Super insulated roof fabric to prevent heat 

loss. 
• 50mm air circulation space over insulation. 
• 150mm min insulation quilt or rigid urethane 

between rafters. 
• Vapour barrier on warm side of quilt. 
• 25mm urethane board bonded to 12mm 

plasterboard and fixed to underside of rafters 
using proprietary screws. 

 

 

 

Ceist 10 (b) 
   
Points may include: 
Sustainable neighbourhoods  

• Sustainability development: using the earth’s resources in a moral and ethical way, so as not 
to jeopardise the needs of future generations to meet their needs.  This requires a changed 
mindset to reduce energy needs and carbon emissions through the careful use of the finite 
resources of the planet 

• A neighbourhood plan is required to plan so that all the activities of living be contained in a 
compact, secure and well designed neighbourhood  

• These dimensions include the economic, community and social activities and must be 
planned for through a sustainability lens 

• Sustainable neighbourhoods consists of mixed use development, with work locations, 
leisure areas and recreational space being integrated and sited in close proximity to living 
areas so as to minimise energy use 

• Sustainable neighbourhood have good infrastructure, public transport – road,  bus and rail if 
possible to reduce dependency on private car.  
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Integration of economic, community and social objectives – to include  
• Planning for the human desire to belong to a place, to work, to play and to socialise together 

as a local community 
• Workplaces, technology parks, offices etc located close to residential areas to avoid long 

distance travel to workplace – wasteful of time and energy and fractures family life 
• Multi-use buildings is important to sustainable development - the family living over the 

business maintains vibrant communities and an integrated way of life  
• Community sustainability:  In a model of sustainable community development the local 

school is near so that children and parents can walk safely to schools – obviating 
dependence on private car use; safe routes, green routes or pedestrian routes provided so that 
children /adults can walk safely to and from school. 

• Social sustainability: where the community socialises;  playgrounds, active open spaces , 
parks, church, library, community centres etc are planned in proximity and can be easily 
reached  

• Sustainable  neighbourhood share facilities and public spaces such as playgrounds, libraries 
leading to the development of a community spirit 

• A new model of urban development is required – not the existing one of suburban housing 
estates removed from the residential areas, requiring long travel periods to get to work  

• Out-of-town shopping malls force people to use the car to do basic shopping - leading to 
congestion on the roads and an unnecessary waste of a depleting resources – need to plan 
street layout, shopping centres etc in an integrated way at design stage 

• An effective public transport systems need population density, dispersed suburban 
development does not  provide this critical mass – higher densities are necessary  

 
Three recommendations - supported by cogent argument such as; 
A sustainable neighbourhood plan take issues such as the following into account  

• Provide integrated walking and cycle lanes to encourage safe walking and cycling and to 
reduce car dependency 

• Provide active social areas as central community areas - such as dedicated safe play areas 
for children and leisure facilities for teenagers and adults  

• Provide social areas such as parks and open green areas where older people can walk, talk 
and sit 

• Plan so that people live in connectedness not in isolation, with amenities central to the 
neighbourhood plan 

• Encourage the provision of  mixed building use - ground floor trading and work spaces, 
residential accommodation over so that home and work are in close proximity 

• Provide apartments of sufficient size to allow occupants life time use 
• Promote and plan for more intentional lifestyles, close to amenities such as schools, 

churches, libraries, leisure centres, playing fields and save the fossil fuels 
• Provide incentives to promote the use of community cars, as is done in some purpose 

planned sustainable urban communities, so that every person does not need to own a car 
• Plan mixed dwellings in town and city centres for old, middle age and young,  
• Provide for smaller trading outlets, family businesses, mixed living and trading 
• Develop model urban areas, where new models of urban living can be observed and 

appreciated 
• Provide mixed type housing and low rise high density apartments to high design 

specification. 
 

Any other relevant recommendations supported by cogent argument and development. 
 



Construction Studies HL COVER  15/8/07  16:30  Page 2


