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1. INTRODUCTION

1.1 Purpose
·     This report was created for Miss Amber Dept because she is unfamiliar with timber frame construction. The technical report will address some of the needed construction details such as drawings.

1.2 Background

1.2.1.  Housing Description 
The structure to be built is a single, two story detached domestic household, built on reclaimed land which has been levelled. The previous land use was for agriculture, additionally based on borehole record the most suitable foundation would be raft. The frame will consist of insulated C16 timber, block work, stack bonded facing brick. The ground level will be insulated, with underfloor heating in the screed, and the upper floors will be conventional solid wood with tongue and groove softwood flooring. Powder coated aluminium windows and exterior doors with triple-glazed units are planned. The roof structure will have trussed rafters with an OSB sheathing board finish and a metal profile sheeting finish.

2.   THE GROUND FLOOR CONSTRUCTION
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FIGURE.1 IMAGE SHOWING THE GROUND FLOOR CONSTRUCTION SECTION DETAIL


As required by the building regulations a ground investigation report was conducted in order to properly design a suitable foundation, agricultural lands contains soft soils therefore, a raft foundation would be appropriate. A raft foundation was drawn, fitted with insulation, hardcore, a weeping hole, a concrete slab, a screed with thermal UFC pipes, C16 timber battens finished with tongue and grove floor boarding. Thermal insulation aids with keeping the interior of the structure warm, this allows for the conservation of power. This means that since it traps heat, energy is saved due to not having the heater run constantly. According to the Ministry of Housing, Communities & Local Government (2010) drainage is a significant aspect of the building regulations, therefore weep holes were place within the design to ensure sufficient drainage offsite. 
Attached to the foundation is the C16 timber frame wall fitted with, , block work, stack bonded facing brick, polystyrene thermal insulation, a damp proof membrane, a 140mm cavity, and an internal finish of smooth hardwood ply. The timber joists is surrounded by a damp proof membrane and thermal insulation. In this case the damp proof membrane prevents from affecting the timber joists. Along with the damp proof membrane according to Patel (2019) the cavity reduces the possibility of moisture intrusion from the outer leaf to the inner leaf, thereby assisting in keeping the inside of the building dry. The cavity also aids in thermal insulation by reducing the transmission of heat from the external environment to the internal environment. In addition, the cavity acts as a sound proofing due to its capability to absorb sound. 



3.   THE FIRST FLOOR CONSTRUCTION 
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FIGURE.2 IMAGE SHOWING THE FIRST FLOOR CONSTRUCTION SECTION DETAIL

	In this design the first floor contains joist hangers which aid to hold the C16 timber floor joist stable and in place. Without the joist hanger the timber would fall in due to lack of support. The finish on this level is block work with a smooth render finish rather than brick, nevertheless, the wall contains the same fittings as the ground floor. 



4.   EAVES DETAIL AND ROOF COVERING 
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FIGURE.3 IMAGE SHOWING EAVE AND ROOF COVERING SECTION DETAIL

 	The eave design will consist of oriented standard board (OSB) sheathing, metal profile sheathing, a soffit, a facia, an anchor bolt and insulation between and over the joists. OSB sheathing is found below the roof finish, in this case corrugated steel (a type of metal sheathing), the metal sheathing is bolted to the OSB sheathing. A facia’s job is to protect the ends of the rafters from elements such as moisture. The anchor bolt joins both the wall plate and the block wall and provides stability between the roofing and the wall. Insulation is placed above the ceiling and between the C16 timber joists for extra heating. 




5.   ROOF STRUCTURE 
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FIGURE.4 IMAGE SHOWING THE MAIN ROOF STRUCTURE SECTION DETAIL

	In this design the roof structure is King truss, fitted with C16 timber rafters, rafter connecters, a ridge cap and guttering. The guttering are required as building regulation indicate that suitable drainage is required. Ridge caps are used to seal rain and other elements such as snow out of the house. 
	A truss roof is defined as a design of one of the most commonly used structural frames that are joined together in a triangular configuration with the member of a group of ties and struts designed and connected to form a structural framed a large span of beam for covering roof according to (CivilSir, 2021). Timber framed truss are easy to install, environmentally friendly, they are not costly and allows for an easier renovation. The disadvantage of a wooden truss or a timber framed house is that wood is susceptible to rot and warping. However, treating the wood to prevent rot or pest invasion is one solution, while using joist hangers can aid in the stabilization of the wooden structure. 
	The current roof structure is a king truss, defined as truss members include two top chords, one bottom chord, a king post in the centre, and two webbing chords stated by (Lane, 2020). The King truss does have its advantages and disadvantages these are according to CivilSir (2021):
Advantages: 
· Usually used in short span structures
· It can help you save money on construction costs.
Disadvantages:
· It is not appropriate for the long span.
· This truss does not provide enough storage space. 

Along with the King truss and OSB sheathing, there is a metal sheathing placed at the top for a finish. Metal sheathings such as corrugated steel is able to withstand harsh weather whether it may be extreme hot or cold. Further advantages include durable but light weight, it will not rot, and long lasting. Unfortunately, one disadvantage is that the metal sheathing is prone to rust. 
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FIGURE.5 IMAGE SHOWING THE ALTERNATIVE ROOF STRUCTURE SECTION DETAIL


The alternative roof structure as seen in the drawing is known as a Pratt Truss roof. According to SkyCiv (2021) a Pratt Truss is a type of truss with internal (web) truss members that travel in a diagonal top-down direction, it is distinguished from other types of trusses by its simplicity, and it is most closely related to the Howe Truss, in which the diagonal members are oriented in the opposite. SkyCiv (2021) continues to explain the advantages of the Pratts truss. These includes:
· Being aware of the behaviour of the members 
· The information presented above can be used to create a low-cost structure.
· Design is straightforward.
· Design that is widely accepted and used
Meanwhile the main disadvantage is that if the load is not vertical, this method is less advantageous, and that it is mainly used for short bridges. Additional, instead of wooden members and post, the truss’s diagonal web cord material would be replaced with purlins. Purlins allow you to securely attach roof and wall cladding sheets to any building, installing purlins, you create a framework that supports the weight of the metal sheeting and applies this pressure to the building structure, resulting in a stable and steady building for many years to come stated by (Rhino Steel Cladding, 2019). BSI (2019) explains that BS 5606:1990 aids with accuracy in building to avoid errors.


  6.   OFFSITE CONSTRUCTIONS

	Offsite construction has been useful to the construction industry for a long period of time. GSE&C (2018) states that many people think that offsite construction has only been around for a short amount of time, a contributing factor to this is how it is referred to in the industry as a “modern method of construction”, but it actually has over a century of history. It is thought that the offsite construction industry actually began in 1895 when Sears Roebuck and Company, a US firm, began selling completely new homes in kit form. 
	Offsite constructions has different terms such as prefabrication and is defined as a construction is a method of constructing that entails the conceptualization, design, manufacture, transportation, and assembly of prefabricated building components on-site at a rapid rate and with a high level of finish according to (Neenu S K, 2020). Laubier (2019) helps us identify some advantages of offsite manufacturing. This includes less risks, the process of building becomes shorter, reduces the environmental impact and cost savings due to individual employee productivity boost by the regulated, weatherproof environment, which also allows for economies of scale. 
	There are four different categories of offsite construction methods. Neenu S K (2020) helps define and understand each type, they are known as volumetric, panelised, hybrid and sub-assemblies and component systems. Neenu S K (2020) defines the following systems below as: 

Volumetric systems- Are three-dimensional pieces are manufactured in the factory and then transported to the job site where they are welded together. Steel, timber, or concrete frameworks can be used to create the frames. As part of third-party clearance, the firm has quality-controlled manufacturing systems. Modular building is another name for volumetric construction. The modules may be purchased in a variety of configurations, such as a simple structural shell or one with interior and exterior finishes and services. This structure might be built out of a timber or concrete frame, light gauge steel, or composite materials. Three-dimensional pieces are manufactured in the factory and then transported to the job site where they are welded together. Steel, timber, or concrete frameworks can be used to create the frames. As part of third-party clearance, the firm has quality-controlled manufacturing systems. Modular building is another name for volumetric construction. The modules may be purchased in a variety of configurations, such as a simple structural shell or one with interior and exterior finishes and services. This structure might be built out of a timber or concrete frame, light gauge steel, or composite materials. An example of this in relation to the project would be the offsite assembly of the timber framed structure of the proposed house along with its exterior and interior finishes. 

Panelised systems: These are flat panel modules that are utilised to make a full structural shell in the shape of walls, floors, or roof panes. These panel modules are created in the factory and brought to the job site to be assembled as a three-dimensional structure or to fit into an existing structure. Timber, insulated panels, light gauge steel, concrete, or non-structural in-fill walls can all be used to construct these structural panel modules. These panel modules may be used in any sort of structure. Windows, wood frames, insulation, and windows are only a few examples of building components made with panelised systems. In relation to the proposed housing design and example of panelised systems would be the prefabrication of the wooden truss roof, the C16 timber joist first floor. This type of prefabrication would be useful for the windows and external doors which are to be powder coated aluminium with triple-glazed units.

Hybrid systems- In order to create a single structure, hybrid construction uses both volumetric and panelised technologies. As a result, this structure is also known as semi-volumetric. Building facilities that are totally constructed or prefabricated in the factory are hybrid systems. These units have a finished look to them. Once the hybrid systems, also known as pods, have been finished, they are brought to the job site. For example, heavily serviced spaces such as toilets and kitchens are first built as volumetric units, while the remainder of the house is built using panels. This will relate to the construction of the house because this type of offsite assembly includes the fitting of bathrooms with fixtures as well as the kitchen. 

Sub-assembly and Components systems- The sub-assembly system is the method through which construction components are first created offsite before being permanently placed on the job site. Building components, materials, equipment, and prefabricated pieces are among these aspects. Small building components such as roof trusses, flooring pipes, staircases, roof trusses, precast concrete beams, and columns are manufactured in this style of construction. Prefabricated foundations, floor cassettes, and roof cassettes make up the sub-assembly system. This type of off-site construction would be mainly used for the roof structure, the flooring pipes found in the screed, the foundation and flooring. 




      7.   OFFSITE CONSTRUCTIONS

BSI (2019). Little Book of BIM 2021. [online] BSI. Available at: https://www.bsigroup.com/globalassets/localfiles/en-gb/bim/iso-19650/bsi-bim-iso-19650-brochure-2019-en-gb.pdf [Accessed 6 Dec. 2021].
Bushbury Cladding (2018). 5 Benefits of Using Corrugated Metal Sheets | Our Latest News. [online] www.bushburycladding.co.uk. Available at: https://www.bushburycladding.co.uk/blog/5-major-benefits-of-using-corrugated-metal-roof-sheets/#:~:text=Corrugated%20metal%20roofing%20sheets%20can [Accessed 28 Apr. 2022].
CivilSir (2021). Trussed roof: definition, types & advantage. [online] Civil Sir. Available at: https://civilsir.com/trussed-roof-definition-types-advantage/ [Accessed 28 Apr. 2022].
GSE&C (2018). Over 123 years of Modular Construction | Elements Europe. [online] Elements Europe. Available at: https://elements-europe.com/122-years-modular-construction/ [Accessed 28 Apr. 2022].
Laubier, R. (2019). The Offsite Revolution in Construction. [online] United Kingdom - EN. Available at: https://www.bcg.com/en-gb/publications/2019/offsite-revolution-construction.
Ministry of Housing, Communities & Local Government (2010). Approved Documents. [online] GOV.UK. Available at: https://www.gov.uk/government/collections/approved-documents [Accessed 28 Apr. 2022].
Patel, M. (2019). Cavity Wall: Its Purpose, Advantages & Disadvantages. [online] House Construction. Available at: https://gharpedia.com/blog/cavity-wall-advantages-and-disadvantages/ [Accessed 28 Apr. 2022].
Rhino Steel Cladding (2019). Benefits of Steel Purlins. [online] Rhino Steel Cladding. Available at: https://www.roofingsheetsbyrhino.com/blog/steel-purlins-the-benefits/#:~:text=Purlins%20allow%20you%20to%20safely [Accessed 28 Apr. 2022].
SkyCiv (2021). Pratt Truss | SkyCiv Cloud Structural Analysis Software. [online] Cloud Engineering Software. Available at: https://skyciv.com/docs/tutorials/truss-tutorials/types-of-truss-structures/ [Accessed 28 Apr. 2022].

2

image3.png
E y
Tongue &Groove T—— Block wall (SMOOTH RENDER FINISH) I
Softwood finish M @
Ak 4 Joist Hangers
Floating Floor J |
U T el | C16timber wall joist
T Stack Bonded Facing Brick

Thermal Wall Insglation

Hardwood Smooth Ply *‘?Dam\ﬁlaProof membrane to reduce moisture

Il Cavity 140mm thick

Y

.





image4.png
[-1Top][2D Vyireframer

Metal Profile Sheathing (Corrugated Steel) -
w B
OSB Sheating Board
S C16 Timber roof rafter 3560CC s
Insulation between_ rves-

and over joists (Polystyrel

/ Facia (Protects end of rafter)

Wall Plate (wooden)

Anchor Bolt (Connects wall plate to top of wall)

Thermal Wall Insulation polystyrene

Soffit
Hardwood Smooth Ply —

C16 timber wall joist

Block wall (SMOOTH RENDER FINISH)

uce moisture

Y Wall Cavity 140 mm thick

v o . -





image5.png
[-I[Top][2D Wireframe]

RIDGE CAP
C16 RIDGE BOARD TO CONNECT RAFTERS

C16 TIMBER RAFTER

KING TRUSS POST

QDEN BEAM
GUTTERING





image6.png
[-1Top][2D Wireframe]

VERTICAL CORD

PRATT TRUSS POST (PURLINS)

DIAGONAL CORD

QDEN BEAM
GUTTERING





image1.png
Prifysgol Cymru
¥ Drindod Dew Sant

J University of Wales
Trinity Saint David




image2.png
[-I[Top][2D Wireframe] -0

N
H w B
| s
C16 TIMBER FLOOR BATTENS H L=
TONGUE & GROVE FLOOR BOARD H
SCREED (55MM-75MM) __— C18TIMBER WALL JOIST
THERMAL FLOOR INSULATION PANEL (25MM-100MM) THEARRIRRD SHOGTAERSY i WALL CAVITY 140mm THICK

DAMP PROOF MEMBRANE TO REDUCE MOISTURE
STACK BONDED FACING BRICK

CONCRETE SLAB (200MM) WITH 1 LAYER A393 MESH

WEEPING HOLE

THERMAL FLOOR UFC PIPE

L3N0 T12 BAR +1 LAYER A393 MESH

L T12"Z" BARS AT 150CC




