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Fundamentals Written
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%)

[bookmark: _Int_IU3lkQcr]When reviewing the current roof structure, it’s clear that the roof is designed as a hip and valley roof.  Essentially, a hip and valley roof is where two surfaces align to create the valley of the roof, whereas a hip roof contains four sloping sides. Hip and valley roofs can be particularly pleasing to the market which form a ‘traditional home’ appeal to the roof. However, given the use of timber frame throughout the building, a hip and valley roof can be rather challenging to maintain. Hip and valley roofs have more seams which can lead to more damages resulting in a higher risk of leaks. This can be substantially dangerous for the integrity of the build as if the leaks intercept and collide with the timber structure, the moisture will lead to the timber softening that’ll gradually fall apart in time. In addition to this, the slope of the roof is particularly effective in guiding the run-off of water where an improved gutter system will expand across all four sides of the hip and valley roof. However, if comprised by the weathering of the roof structure it can be prone to damages. Given the limited space available due to the slopes extending over the exterior walls I would strongly recommend introducing a dormer loft.
[bookmark: _Int_HPGZJUMv] Dormer lofts not only provide adequate space in a limited attic roof, but it can also be rather appealing to consumers which will ultimately add a significant increase in value to the property. In addition to this, there are several variations in dormer lofts which may include a gable dormer, hip or dormer or even an L-shaped dormer. The variations allow the client to decide which dormer roof they prefer and to what expense this would cost. In order to integrate natural lighting to the roof, it would require planning permission to introduce dormer windows. To add to this, if the extension surpasses 20 centimetres from the eaves or doesn’t exceed the height of the original roof then planning permission will not be required. Like mentioned above, the flexibility and costs are fundamentally up to the client's specifications and budget as the variations in loft expansion are countless. 
Hip and valley roofs are difficult to ventilate prior to the expansion of the roof. However, when introducing dormer walls with a space located above them it’s imperative to ventilate as it will reduce the build-up of condensation. This can be easily solved by introducing a void with counter-battens or by ventilating the eaves. To further ventilate the attic space, you can introduce ridge vents alongside the eave ventilation to create a cycle of fresh air throughout the roof space. Ultimately, this will prevent any moisture or condensation to form in the attic space. 
[bookmark: _Int_nr50kLkU]It can be all well and good to utilise the attic space but a true advantage to a dormer loft is installing dormer windows. This form of natural light doesn’t require the attic space to be artificially lit at all times. In addition to this, the variations in dormer windows can be fulfilled by angling or fixing the windows in certain areas of the roof to utilise the natural sunlight. To add to this, dormer windows create an additional layer of ventilation which can be particularly difficult to achieve in an enclosed attic space. The use of windows provides adequate airflow through the roof making the area liveable.
As the specifications aim to fulfil thermal performance, the extension of the roof provides a larger surface area meaning thicker insulation can be incorporated which will reduce the overall heat loss in the house. Although the roof structure will require major changes to incorporate a dormer loft with dormer windows. The utilisation of the attic space, the improved thermal performance and ventilation, the use of natural light and an increase of around 20%-25% to the value of the property from the loft conversion is certainly a no brainer.
However, a relevant evaluation to ensure the changes haven’t affected the weathering of the roof would be appropriate. It’s important to check if the gradient of the roof’s slope (for the run-off of water) is sufficient and that the gutters are secure and functional. To add to this, a valuation of the roof's seams would be beneficial for the client's interest as it will ensure the leaks into the roof are severely reduced. 


3. The client has been approached by a company offering offsite solutions on construction projects, but they are confused by the terminology used by the company.
 i)Clearly define the term Offsite 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%)


I) To simply put it, offsite construction is a modern method of construction which begun in 1895. This modern method of construction is forever changing and was commonly used in WWII to mass produce houses due to the housing shortages. These prefabricated houses were temporary houses constructed offsite and transported to the final location. These building elements were designed, manufactured, planned and pre-assembled usually in a factory or warehouse to rapidly produce infrastructure or services. However, offsite construction has certainly evolved since then. Offsite construction provides a safer environment for its workers which ultimately changes the perception of construction being an unpleased industry to work in. But why’s this?
For example, by prefabricating a wall offsite, the wall can be transported onsite where heavy lifting can be done by modern machinery and fitted into its required location. However, if the product wasn’t manufactured offsite, it would be expected for construction workers to design, plan and manufacture a wall from scratch. In addition to this, the project can be delayed if any unfavourable weather conditions arise which will ultimately cause cost overruns from the delays. In addition to this, materials such as timber can be severely damaged from the moisture from the rain or other factors rendering the material as ineffective for use. However, by constructing offsite, there are far better procedures, precautions and safety standards which require less energy to construct. On the other hand, onsite construction can be particularly useful if transport is limited or severely restricted. However, if possible, it’s much better to construct offsite as materials can be accurately calculated ahead of time which ultimately reduces waste and promote savings for the buyer. Components can be repeatedly made offsite by using modern technology to produce high quality components at a lower cost and time.
Modern methods of construction promote quality, business efficiency and overall safer working conditions. In addition to this, Design for Manufacture and Assembly (DfMA) considers recycling and re-using existing products for environmental purposes. Offsite construction can be categorised and defined as:
· 3D primary structural system 
· 2D primary structural system 
· Non-systemised primary structure 
· Additive manufacturing 
· Non-structural assemblies
· Traditional building product led productivity improvements
· Site process led productivity/ assurance improvements[footnoteRef:24705] [24705:  brochure-offsite-mmc-brochure-2020-digital.pdf (kier.co.uk)
] 

                                                                                                                                                      (Kier,2020)

ii) There are 4 main categories for offsite construction which include:
· Panelised systems 
· Volumetric systems
· Sub-assemblies and components
· Hybrid systems

To put it simply, a panelised system can include floors, ceiling and walls which are all manufactured offsite and assembled on site. These elements are constructed in a factory where components can be pre-fitted with mechanical services, electrical services, light sockets and pipes. Panelised can be divided into 3 divisions which include:
· Open- Non-insulated where sheeting is one-sided, breather membrane and engineered panels that provides a load-bearing inner leaf for the external walls.
· Closed- More expensive and valued panel system than the open panel system that includes, sheeting both sides, insulation, service zone and services
· SIPs- High performance elements that consist of closed insulation with two layers of OSB. This system is moisture resistant and pest resistant meaning special care and protection is appropriate to prevent damages.

Another system is volumetric system which typically consists of a series of pre-built sections to form a complete room or unit. Unlike a panelised system, volumetric systems are constructed in 3 dimensions whereas a panelised system is manufactured in 2 dimensions. This is because panelised system are individual walls which require only the length and width, whereas volumetric systems include entire rooms which require a volume and surface area. For example, the dining room or a given room in the house, when being constructed could be manufactured offsite and then craned into the specified space on site. This is often referred to as a prefabricated building which typically includes both internal and external finishes.
[bookmark: _Int_w7Jk8wkt]Another important consideration for offsite construction is sub-assemblies and components. Essentially, this process consists of combining components that’s required for assembly. To put it into perspective, combining components assemble together to construct a larger final product. For example, when constructing a door, components such as door locks, mailbox and handles assemble to create a finished item. It’s important to note that sub-assemblies usually take place in construction projects that uses onsite techniques. This allows the challenging components to be constructed offsite where the production process can be more effective and efficient. In addition to this, the use of BIM in a factory allows for more optimised material usage with minute defects and reduced consequences in contrast to be constructing onsite.
On the other hand, hybrid systems combine the two elements discussed above being the panelised system and volumetric system. This is commonly referred to as a semi-volumetric where high utilised areas such as kitchens require volumetric system whereas other elements of the building can be constructed using a panelised system. Combing the two allow the variation of different materials to design a diverse range of structures where prefabricating elements are designed and manufactured in a factory. For example, in this case, the building is being constructed out of timber where a hybrid-timber construction systems is required. Although it’s possible to construct a structure out of timber, it would be most appropriate to support the structure with another material such as steel or concrete.  

image5e.png
iy o

'
J
| )

{
|

®

Mosximg Yhapess o Y \
Thickes" -~ yrsalddon s T L= ,

L
ondeg=\ "
frtiny QX

Y Y X LK

~ - -
\ =0
[ = m_ﬂ_z Q.,.,.:. Gl JoniS Wiy,
4,|§2 wr& I8 Limba— Comectars





image53.png




image5d.png
N il

WL is
N = am iy S0k |t
_Waterfroo

r’wmg% ‘p.,m‘
< Jomm £





image51.png
‘e
®
»
®
L
s
L
-®





image5b.png
D s
worval JaorhExtbtn SRy R

wits
et pragte. Shockny 4

A rytes & Hast R

a & - Sl e prn®t)

and. Grove ——

— s e S

—"brane ~

zwﬂ,c;?
Qe = —

of
E et 0 N\
|

‘?‘,.‘\:
s Uage
—

s &
 Suod Caey fomer

4 W 0 L oo




image54.png
bag| yo/ /
fooy (enflation / i
welsh \ishe”

bod \y =

Slack ._,“x.}fv
s Gytior Vefeur st o]

brit ok ' —t
o ool Lenkerd | Yageres eage
yinsh = >
- / / R Fomm B3R rsaien feard
[Homm (oin gt ity Spivite
i 200

~ [60wn-Ci6 emﬁ_ Yo Yot g
P 'ty Bockued!

Ao Vheamal 106 4





image55.png
Dekildsetion g s pters with ekal gy

U?nr@ ,_ubu!Er:_nLL:we:— o amm &K}s& boan$

o ?_._s:t«e» uesﬁsé

\M%J/IIE_J; N nsulghion Wee

ANCL v Toatd bebind

e @_avr\aac:.ﬂ o
favany

T

A=A ar v

oy e





image5c.png
® x M 2= U
‘R\&g\gam} Pooc&?m\,m

ool ‘E:wtw and Qrodwe  m
S ; P2 in
o

00
g4

2 Anowe luyer o) —
By isowd glors o) -

\:‘ﬁﬂg\w f ( H,

33@.:2 (YESFaRTC
“‘4 EMq&\\ &\G\Qy\




image52.png
@,\ub ',v« =
> Wy \ openings waade
/N e
Fx <4 ’
Do S5 it 9 e
b7 >

; tetuseen culh
¥ ™

=
“Trgle Windous Jor é

T e
s —Sawd-nsalat>) @ !





