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Scenario: 

You have been approached by Miss A Client who is received planning consent for her single, two storey detached domestic building.
It is to be built on a level but reclaimed site, which prior to advanced groundworks had been used for agricultural land. There is a retaining wall structure to the South of the site on the ground investigation reports suggest a suitable raft foundation be constructed for the property.
The building is a timber framed construction where the inner skin of the ‘cavity wall’ is 140mm thick insulated C16 Welsh timber frame. The outer skin consists of stack bonded facing brickwork and blockwork with a smooth render finish. Additional insulation board is contained within an internally battened service zone to improve the thermal performance. There shall be an insulated ground floor with under floor heating in the screed with upper floors of traditional solid timber with tongue on groove softwood flooring.
Windows and external doors are to be powder coated aluminium with triple glazed units.
Roof structures to be truss rafters with a metal profile sheeting finish installed on OSB sheeting boards.
The client has asked you to prepare a technical report that addresses some of the construction details required as they are unfamiliar with timber frame construction. Your technical reports should be graphical and contain the tasks highlighted below: 

1. Produce neatly drawn, proportionate and suitably annotated sections on sketches that illustrate the materials and methods for the detailing of the following building elements and construction inter-faces. Ensure that detailing shows how the design will meet the current building regulations for a domestic new build giving particular attention the thermal performance of the building fabric.












i) The ground floor construction, detailing and junctions with external walls. (20%)
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As you can see in the drawing that a raft foundation has been chosen for base of this house rather than a pile or a strip foundation, this is because the ground conditions for this site are poor due to it being reclaimed, which is classed as a brown field site meaning that the soil may not be very strong. Hence why a raft foundation is better suited for the design as it will distribute the load of the house evenly over a larger surface area in comparison to a strip or a pile foundation. This will also reduce the stress on the soil and prevent settlement and by having a retaining wall on the South side of the house working as a boundary to separate you from the neighbours, it will also help this by keeping the soil more compact making it stronger. 

In the Building Regulations it mentions that the minimum requirement for an EPC now is an E for new build homes across England and Wales meaning that the house needs to be as energy efficient friendly as possible. One of the ways that we’ve tried to do this is by putting underfloor heating into the screed on the ground floor. The reason that this is more energy efficient than installing radiators around the house is because the radiators will release heat from one area of the room making the temperature across the room uneven creating a lot of wasted energy. However, with the underfloor heating it will rise from the floor distributing the heat more evenly whilst it being at a lower temperature which results in lower energy bills. 

The cavity wall proposed in this build is 140mm thick insulated C16 Welsh timber frame, with the outer skin consisting of stack bonded brickwork and blockwork with a render finish. An additional insulation board is contained within an internally battened zone. This external wall meets every criterion of the Wales Building Regulations in Part L, such as the U-values and thermal bridging as it has enough insulation to keep the u-value high. 

This house is a timber framed construction, C16 Welsh Timber to be more precise, meaning it’s a good form of insulation as it absorbs heat when the weather is hot and releases it when to temperature drops, helping you to control the rooms temperature. By using a timber frame construction you’re also helping the environment as it’s a renewable and sustainable material with a low carbon footprint in comparison to a traditional masonry build. 

The exterior walls have an additional layer of insulation within the cavity wall, which is a battened service zone with insulation boards within them to help improve the thermal performance of the house. Within the Wales Building Regulations, it states that a u-value of no less than 0.18 W/m²K is required and by having this extra layer it will help you achieve that, which will then lead to help improve heating costs by increasing its insulation as it will absorb the heat in the cold and release in the summer, as it does with the timber. 





















ii) A detailed section and plan detail showing a window opening in the external walls. (20%)
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The windows that have been designed for the house will have to meet the following building regulations; Fire Safety (Part B) and conservation of fuel and power (Part L). Fire safety regulations must be met by certain safety standards, one of them is using materials that are limited combustibility or must be protected with appropriate fire-resistant materials. In this instance the windows are powder coated aluminium and are painted by using a process with polyester powder. This will enhance the strength and durability of the window whilst also making it fire resistant as it withstands up to 427 degrees Celsius, giving you more time to escape if there was ever a fire within the building which could potentially help save a person’s life.

Moving forward to the glazing themselves, in the Building Regulations it states that all new build homes are required to have double glazed windows as a minimum which came into Law on April 1st in 2002. One of the reasons that this was introduced was to improve the energy efficiency of the house and is required to have u-value of no less than 1.4 W/m²K. However, for the house, triple glazed windows have been proposed rather than the double glazed. They are a bit more expensive than the double glazed but over the long term it will save you money on your energy bills whilst also improving the overall EPC rating. A few other areas where triple glazing will be beneficial is it will improve the sound insulation also help improve the energy performance, whilst also creating better security by having that additional layer.

According to the Building Regulations it says that there must be appropriate means of escape when there is a fire to outside the building. Each room in the building must have at least on means of escape, either a door or a window. If the window is needed to be the means of escape it must meet the following criteria:
· Width and Height - Either of these are not to be any less than 450mm.
· Clear Openable Area - No less than 0.33m².
· Cill height - The bottom of the openable area should be no more than 1100mm. 

iii) Eaves detailing and roof covering - indicating appropriate weathering, fixing and laps. (20%)
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In this drawing above you’re able to see that the proposed drawing is to be a metal profile sheeting board installed on top of OSB sheeting boards. By looking at the Wales Building Regulations, it highlights that a new roof must require the following:
· To resist weather.
· Resist spread of fire from one property to another.
· Be able to support loads (weights).
· Provide resistance to heat loss (insulation). 
· Be ventilated to protect from condensation (in most cases).
· Have adequate draining.

By looking into these in depth these options three of them are met by having these two materials on your roof. The first one of them being weather resistant, this law is met by having the metal profile sheets as a roof cover as no water can seep through it. They are also fire resistant which will help reduce the risk of a fire from spreading if one was to occur in the building, to the neighbouring properties. This is because steel is non-combustible material which does not burn, making it impossible for it pass through the metal sheets. Finally, it needs to provide resistance to heat loss, and this has also been achieved by having those OSB boards underneath the profile sheeting boards which creates that layer of insulation to prevent heat from exiting the building whilst the profile sheets are withstanding the heat in the hot weather as it reflects off the sheets and the same goes on the interior to help keep it warm in the colder days, like the OSB boards.

There are other benefits that come with this choice of materials such as them being economically friendly as the profile sheets can be manufactured by using renewable energy and will consume less resources like water and energy which will contribute towards it improving this. However, the OSB boards are also eco-friendly by them being made from wood strands and are then compressed together with resin and wax and will also help create it improve the durability. By adding the resin and wax it creates the boards more resistant to moisture in comparison to any other wooden products, which again improved the energy performance of the house. 

iv) The main roof structure. Construction, detailing and fixing. (20%)
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The proposed roof structure which has been chosen for this are trussed rafters, which will give the house a pitched roof style when complete. As mentioned, when speaking about the OSB boards and the metal profile sheets there are certain requirement within the Building Regulations a new roof must meet to be classed as legal. The remainder of the requirements which weren’t mentioned in the roof covering category falls into to this one. 

The first requirement being to be able to support loads, such as roof covering for example. Timber trusses are known to be durable, flexible with different shapes and sizes, lightweight, hence why they are popular with many residential and commercial buildings making them easy to work with. But are predominately known for being strong and are specifically designed for carrying heavy loads. Another one is it will require adequate drainage which under the Welsh Building Regulations Approved Document H, section H3 says that rainwater must be carried from the roof of the building to discharge into either of the following:

“(a) an adequate soakaway or some other adequate infiltration system; or, where that is not reasonably practicable. 
(b) a watercourse; or, where that is not reasonably practicable.
(c) a sewer.”

Ventilation is the final requirement to meet which states within the Building Regulations “that Ventilation is not required to a warm roof system, which is where the insulation is placed above the joists or rafters. Otherwise, ventilation is required, and this is known as a 'cold roof system'. When ventilating a roof, the air should be able to enter at one end and travel through to the other end where it can exit.” By having this in place it can improve energy efficiency by reducing the amount of energy required for the attic which will reduce the carbon footprint of the building. 

2. The client wishes to utilise the roof space and allow for an attic room. Given the specified roof structure describe the limitations of the current construction and propose an alternative method of roof structure describing what advantages or disadvantages that this may have. (10%)

By looking at the proposed roof construction for the house, standard trusses have been advised for the build. However, if the client wants to utilise that attic space to create a room a different roof truss will be needed. This is because that with the standard roof truss you have the webs within them which will restrict you from having that extra space and will prevent you from utilising that space to its full capacity. 

There are a few options you could use to create this attic room, one of them is to use the mansard trusses which will enable you to get attic room but will change the aesthetic look of the building which is proposed which is why I would recommend using the attic trusses as an alternative option to get that room, whilst also keeping the same aesthetic look that’s down on the proposed plans.

There are multiple advantages of using this type of truss the main one I would personally say is that it adds value to your home as you create that extra room which can be used as storage, bedroom, games room etc, whilst also saving you money by not needing to get an extension to get that extra space making it a cost-effective solution. They are also energy efficient as they are designed to incorporate ventilation and insulation by withstanding the cold in the winter and making the house cooler during the summer period, which will conclude in saving money on energy bills. 

There are also a few disadvantages you could say such as higher installation costs due to there being more materials needed in comparison to the traditional timber truss making it dearer, which will increase your overall build cost. There are a few other things to consider, such as how accessible will this space be? Will it have a ladder? A staircase? This will also have to be factored into consideration due it being another added expense. But overall, I personally think that this is best option to take.

3. The client has been approached by a company offering off site solutions on construction projects, but they are confused by the terminology used by the company.

i) Clearly define the term off site construction. (5%)
ii) Describe the four main categories of offsite construction giving an example of how each method could be incorporated into the proposed house. (5%)

Off site construction is also known as Modern Methods of Construction (MMD), and this is where a big percentage of the construction phase takes place, away from the building site. The manufactures will then transport the modules/ building components from the factory, which is where they are made, then sent to the site. The items delivered will then be assembled on site. By using this method of construction, it will result in improved productivity and improve efficiencies as well as creating more space on site for materials, machinery, offices etc.  

There are four main categories of off-site construction which are panelised construction, modular construction, prefabricated components and volumetric construction. All these categories are similar in many ways as they are all designed for the same purpose at the end of the day, which is to increase the erection time of the build as well as it being cost affective. Here is a list below of a description of each method with an example for where these could be used for the proposed building. 

· Panelised construction - panel which could be used as a wall, floor or ceiling which are made in the factory ready to be assembled on site with all the M&E (mechanical and electrical) fitted out ready with light switch fittings, water feed pipes etc. For this proposed house this method can be used for the stud partition walls.

· Modular Construction - parts of the building has been constructed off site, in factories and are then brought onto site as a modular with M&E already fitted, as well as air-conditioning. These modulars are then placed by the sides and on top of each other creating a building. An example of this in the proposed house would be that one modular section would have the dining room and the lounge one the ground floor one modular section. This would include the door and window for both rooms and have the stud wall already constructed to separate the rooms. 

· Prefabricated Components – small products which are pre-assembled off site ready to be fitted when on site. These could be doors sets, pre-engineered roof trusses, door locks etc. The pre-engineered roof trusses would come in handy for the roof construction phase of the build by increasing the completion time.  

· Volumetric Construction – a room which has been pre-engineered and been pre-assembled in a factory, which can be plotted into place when arrived on site. In the proposed building a good example of this would be the ensuite in the master bedroom on the first floor as all the tiling, M&E and sanitary ware are already in place and are able to use it as soon as it’s been slotted into place. 
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