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1.0 Introduction 
Prestige Housing has been giving planning consent to build a single, two storey detached domestic building with a loft room. L D Construction Limited a major property developer has been selected as Principle Designer to undertake the construction. 
The building is of standard cavity wall construction, block and block with partial fill cavity insulation and a smooth render externally. Plinths, soldier courses over all openings and porch pillars are to be natural sandstone. There is a suspended timber ground floor and upper floors are to be traditional solid timber with tongue and groove softwood flooring. Windows and external doors are to be light oak wood effect uPVC with sealed Double-glazed units. Roof structure is to be trussed rafters at a 400 pitch with a natural slate covering and closed eaves. The roof covering is to be natural slates.
Proposed Elevation and Floor Plans. (See appendix 1, page 15)
It is important as part of the British standards Regulations that we ensure construction design and method is carried out correctly and to the highest quality. Key areas that we need to overcome here, which is quite common with the construction of buildings is thermal bridging. Thermal bridging can cause substantial damage long term and it is key that the design is going to avoid these possible issues. Below are key areas that we need to ensure are constructed correctly and checked before completion. 
1.2 Thermal Bridging 
Thermal bridging is expected in the construction design due to the repeated use of mortar joints, wall ties, and timber. These can be accounted for in the u-value calculation. Non-repeating thermal bridges will be covered by SI values in SAP calculations. 
Important Design Recommendations for masonry Construction:
· Lintel to be split or thermally broken 
· Inner leaf to be constructed using light weight aggregate block
· Cavity closers to be PU/PIR
· Use of insulated plasterboard on the inner leaf
· Window frame overlap min 50mm
· Eaves depth to be increased. 
Important design features to avoid:
· Omitting rafter insulation at eaves
· No insulation between truss and wall
· No soffit insulation 
· Not continuing party wall insulation into the loft area
· Using a split lintel with a perforated steel lintel 
· Non-use of a cavity closer 
· No insulation below DPC
· Not extending the insulation into the floor perimeter 
· No window frame over-lap with the cavity. 
The above will need to be completed in order to comply with Part L of the Building Regulations. 
2.0 Construction Details and Regulations 
1. [bookmark: _Ref38557203][bookmark: _Hlk38557668]Ground Floor Construction, detailing, junctions with External Walls and Building Regulations. 
The building regulations that need to be adhered too for a suspended timber floor house with a block and block partial filled cavity, (See appendix 2, page 15). 
Building Regulations. Suspended Timber floors Part C3.
[bookmark: _Hlk38369097]Structural work of timber: BS 5268-2:2002 Structural use of timber. Code of practice for permissible stress design, materials, and workmanship. (BSI,2020).
Timber Floors:
BS 8103-3:1996 Structural design of low-rise buildings. Code of practice for timber floors and roofs for housing (BSI,2020).
Foundations:
BS 8002:1994 Code of practice for earth retaining structures, (BSI,2020).
BS 8004:1986 Code of practice for foundations. (BSI,2020).      
[bookmark: idx12]According to Building regulations and NHBC standards:(a) dead and imposed loads Dead and imposed loads should be calculated in accordance with BS EN 1996-1-1, BS EN 1996-1-3, BS EN 1996-1-4 and BS 648. (BSI,2020).
Masonry Walls 
[bookmark: _Hlk38468189]BS 5628-1:1992 design strengths for walls where the suitability for use of masonry units of other compressive strengths is being considered. (BSI, 2020).           
Construction Method:
Foundation- used to support the load of the building.
Ground Is prepared for the Concrete slab by levelling and compacting, hardcore base is laid, and appropriate membranes, Building Regulations state that the structure should provide protection against the growth of weeds and other plant-life. BS 8110-1:1997, (Building Regulations, 2020).
Concrete is set.
[bookmark: _Hlk38786001]Sleeper wall- Minimum air gap to be used is 150mm, this is to allow air flow from outside in to between the floor joists for ventilation which will prevent moisture rising, (see appendix 3, page 16).
An intermediate wall with a small foundation may be needed to reduce the span and keep the thickness of the floor joists to a minimum, (see appendix 3, page 16).
Wall Plate – wall plate to be attached to the top of the tassel wall, ensure DPC is used to avoid rotting, (see appendix 3, page 16).
A damp proof course (DPC) should be placed between the timber and the wall, (see appendix 3, page 16).
 Joist hangers- Timber joists will be susceptible to damp and rot if they are laid directly onto embedded walls. In this case the use of galvanised joist hangers will be required instead of emending them into the walls. The joist ends resting on sleeper walls will need a damp proof course between them, (see appendix 2, page 15).
Timber Joists- Timber joists used should be of the correct size and quality which is stated in the building regulations, Trada website gives the correct timber grading and sizes. They are laid across the shortest span wall to wall, leaving a gap underneath. Timber should be 38x38mm and used if the joist is less than three times its depth. According to the Building regulations states that a C16 timber should be used at 400 centres and calculated as follows, (See Appendix 5, page 21).  
L x W / 0.40= Number of timbers required. 
Insulation- 100mm PIR Rigid Insulation Board to be placed between the joists. BS EN 13165:2001, Thermal conductivity: 0.022 W/mk - BS EN 12667, Compressive strength: ≥140kPa - BS EN 826, Water vapour resistance: >150MNs/g-BS EN 12086: Method B, Spread of flame: Class 1 - BS 476-7. 
· 100mm thickness, thinnest PIR insulation available, standard board size of 1200mm x 2400mm.
· Suitable for roof, wall and floor systems.
· Easy to cut and shape.
· Low emissivity foil facings which gives an improved thermal insulation performance within cavity air spaces.
· Reliable for long-term en (see appendix 6, page 21 ).
Solid Bridging Boards to be staggered. (See appendix 7, page 22).
Herringbone Strutting- provides cross bracing between floor joists, bracing in rows prevents twisting and keeping them in place. Installed in centre of a span when floor joists exceed 2.5, if span exceeds 4.5m they may require two rows at 1/3 or 2/3 span. 150 x 38mm timber used as strutting. (See appendix 7, page 22).
[bookmark: _Hlk38793290]Flooring Boards/ tongue and groove- flooring boards can cause problems due to drafts between the gaps, this can be resolved by installing draught excluders between the floorboards, tongue and groove floorboards are a preferred option due noise reduction to. Sheet size 12x4mm, thicknesses between 23/32 inch depending on requirement for SAP calculations. 
Block and Block Wall with partial filled Cavity 
Using a Low density lightweight aggregate blockwork (density up to 900 kg/m3) will improve thermal bridging. 
Cavity Walls- Part L, Doc 1A Conservation of fuel and power for new dwellings states that using a Cavity wall, will prevent heat loss from the building. For wall thickness AND cavity sizing see Part A Structure section 2c8 (BSI,2020)
Wall ties: Wall ties should either comply with BS 1243, DD 140, or BS EN 845- 1 and should be material references 1 or 3 in BS EN 845 Table A 1 austenitic stainless steel. Wall ties should be selected in accordance with Table 5 of this Approved Doc. (Building Regulations, 2020)    
When calculating the u-value this will determine the minimum insulation required, using a 100mm Celotex board will require a minimum remaining cavity of 50mm.
A PUR/PIR 100 mm insulation should be fitted to the inside layer/wall using retaining clips which clip over the wall ties to keep them in place. Fitting the insulation to the outside wall allows air to circulate, this will prevent heat loss and reduce damp by moisture condensing on the outside wall. It is important to continue insulation to all perimeters to avoid thermal bridging. The insulation boards are held in place by retaining clips. These are plastic retaining circles which clip over the wall ties and which keep the insulation boards in place. BBA Approved, Certification Number: 15/5283, FM Approved, Class E fire resistance in accordance with EN-13501-1(BSI,2020)
[bookmark: _Hlk38792400]Load bearing and non- load bearing walls- Structural design of masonry walls should be in accordance with BS EN 1996-1-1(BSI,2020) Used to carry imposed loads and transfer the weight to the foundation, guidance on sizes, (see appendix 6, page 21 ).







2.2 First Floor Construction, detailing, junctions with external walls and restraints. 
Building Regulations.
According to Structural design of timber and concrete upper floors should be in accordance with BS EN 6178, part 1 1999-1-1(BSI,2020)
Imposed loads should be calculated in accordance with the relevant British Standards, including BS EN 1999-1-1 which recommends: 1.5kN/m2 for self-contained homes (NHBC Standards 2011, 2020).
Joist Hangers 
Joist hangers should meet BS EN 845-1, (BSI,2020). 
Hangers should:
· should be checked for level and height.
· Loading on the joist hanger should not be greater than the strength of the supporting masonry. 
· Hangers should be checked for stability on lightweight blocks. 
· Minimum of 75mm bearing on masonry. (See appendix 9, page 23). 
Timber- Solid strutting to be at least 38 mm thick timber extending to at least three quarters the joist depth. 
Herringbone timber strutting should be at least 38 x 38mm timber, for timber grading, (see appendix 6, page 21)
Construction Method:
Construction of first floor is to ensure joists are level and have enough end bearings into the walls by using hangers’ risk of alignment issue could be present, resulting in a dipped floor. Use of laser levels can prevent this. The table below shows the allowable spans for different sized timber joists, (see appendix 6, page 21).
Supporting upper partition walls, doubling joisting is required and nailed or bolted together using twisted nails or wood screws. Room positions where partitions do not sit directly under should be supported by solid noggins of the same depth fixed between them. (See appendix 10, page 23).
Metal Herringbone strut or off cuts, solid noggins can be fitted where floor joist exceeds a span of 2.5 metres, if span exceeds 4.5 metres two rows spaced at 1/3 and 2/3 span to prevent twisting. 
Insulation- 100mm Acoustic mineral wool insulation to be laid between joists between floors. Complies with Part L of the Building Regulations dictates thermal standards while Part E sets the acceptable level of sound transfer, and Part B determines fire performance. BS EN 13162, ISO14001. (Acoustic ROCKFLOOR®, 2020). (See appendix 8, page 22). 
Membrane laid to prevent moisture. 
Floorboarding of 18-25mm can be laid and is best done straight away to avoid movement. First fixing of services and insulation can be completed from below. When fixing down the floorboards, glue the tongues of the joints and use wood screws to prevent a creaking floor later. 
2.3 Openings. Solutions for lintels, sills, jambs. 
Building Regulation:
See Approved Document M, section 3b (BSI,2020)
Lintels 
Every wall that has an opening will have a Lintels due to the area above being weakened, this then allows the weight above to be transferred either side.
A minimum of 150mm bearing is to be allowed for the lintel to sit on the masonry either side of the opening. 
Ensure weepholes are provided with the trays to ensure water runs away from the cavity, positioned in the first course of masonry above the tray
A Catnic lintel is going to be applied which will avoid any thermal bridging as it provides a complete thermal break between inner and outer leaf’s with no brackets, giving a performance value of 0.05 W/mK or less which is certified by BRE, according to BS EN 845-2:2013 Specification for ancillary components for masonry – Lintels(BSI,2020) only applies to lintels up to 4.5m in length. (See Appendix 11 and 12, page 24). 
Head, sills and Jambs
To ensure continuity following must be applied:
Partial filled insulation secured firmly agiansed inner leaf wall and cut neatly to the stepped DPC.
Space below DPC to be compacted with mineral wool- continuity of insulation to avoid thermal bridging.
Cavity closure to be used to comply with fire ratings. 
50mm air gap between insulation and inner leaf wall.
All air gaps to be sealed to all interfaces with flexible sealant. 
For motor finish and inner leaf plaster board. 
Keep cavitys clean from falling motar. (See appendix 13, page 25).
 


2.4 Eaves detailing and roof covering- indicating appropriate weathering, fixing and laps. 
Building Regulations. 
See Building Regulations Approved Document H – Drainage for Foul Water and Rainwater including Waste Storage and Disposal-section 1 Gutters and Rainwater pipes. (BSI,2020)
Weather Fixings and laps. 
· Continue cavity insulation into Eaves space for continuity to avoid thermal bridge. 
· Cavity is closed using a proprietary cavity closer.
· DPC used to between wall plate which is secured to the internal wall.
· Rafter secured to wall plate. 
· Birds mouth used to ensure a strong fixing; birds mouth not to exceed 1/3 of the rafter which will result in a weakness. 
· Fascia board to be attached to the end of the rafter, with the soffit board attached to the underside of the rafter.
· To avoid sagging a tilting fillet to be used behind soffit board. 
· Fascia caps to be used to add strength and stability. 
· Soffit boards vented to allow ventilation into roof space. 
· Gutters in light oak to be fixed to fascia boards using the correct fixings, brackets, out lets and downpipes. (See appendix 14, page 25).

Natural slate tiles
According to BS5534:2014+A2:2018 also 
Slate tiles to be used on roofs with a pitch of 20degree to 45 degrees. 
Ventilation: is not requirement as this is a warm roof system. 
Warm Deck – insulation is placed over the rafters covered by a felt. 
Battening and tiling are fixed down over vapour control barrier, insulation thickness will vary depending on the manufacturer’s specification.
Head lap- between 75mm-100mm.
Side lap- minimum of 75mm
Side lap gap between 1-5mm (See appendix 15, page 26). 
Fixings - Length and diameter of nails to provide minimum penetration of 15mm into batten. ach slate doubled nail, staggered joints and half tiles used at the verges, as shown in the detailed sketches. (See appendix 15, page 26). 


Roof coverings: 
According to Approved Document A, section 4.1 all materials should be capable of withstanding the concentrated imposed loads upon roofs specified in BS EN 1991-1-1:2002 with its UK National annex. (BSI,2020)
Waterproof Layer – to prevent water destroying the insulation. 
Insulation- is laid over the rafters, thickness will depend on the quality and u-values required, also due to the roof space having habitable space we need to ensure that this is well insulated using rigid boards, as seen in the diagram. 
Vapour control barrier- used to protect the thermal insulation by reducing the risk of interstitial condensation and enhancing the energy efficiency of the building. 
Battens- in accordance with BS 5534, should be clearly marked with supplier, origin, grade and size, preservative treated and at cut ends when they meet mortar, fixed by screw driven nails. (BSI,2020)
 Weathering: Part C- Valley Gutter must comply with BS 5534:2014+A2:2018(BSI,2018) Minimum valley width. (See appendix 16, page 26 and 27). 

2.5 [bookmark: _Hlk38380840]The main roof structures. Construction, detailing, fixing and Building Regulations.
Building Regulations: New Roofs
 Timber Roofing:
BS 5268-3:1998 Structural use of timber. Code of practice for trussed rafter roofs. (BSI,2020)
Structural use of Timber
BS 5268-2:2002 Structural use of timber. Code of practice for permissible stress design, materials, and workmanship (BSI,2020)
Design for the Main Roof Structure 
The main structure of the pitched roof is to be a queen post truss due to the required storage area specified in the proposed drawings. It should be built according to Part E Resistance to sound  (gov.uk.2015) due to it being a new building, as well as the following standards BS EN ISO 140- Acoustics (BSI,2020) AND BS EN ISO 16283-1:2014, Airborne (BSI,2014). (See Appendix 17, page 27). 
There is a possibility for use of solar panels to pass SAP Assessment, NE we have two skylights and one to the SW elevation, See SAP 2012 for regulations. (Standard Assessment Procedure (SAP 2012) | BRE Group, 2020)
Queen post truss are used for roofs of 8 to 12 meters. 

Elements of queen post:
· Queen posts- Size of Roof Truss: Main Building = 7.5m x 11.1 calculations will be completed by the roofing contractor and then delivered ready assembled to site.
· Two Queen posts 
· Two principle Rafters 
· Struts.
· Tie Beam.
· Straining beams- the top of the queen post is held in position by the straining beam. The principle rafters provide thrust to keep the straining beams in a stable position.
· Straining sills- straining sill is fixed on the tie beam and fixed between the feet of Queen post. This straining sill is used for reducing the thrusts from struts. 
· Wall Plates timbers 100 x 75mm (4x3) embedded on cement on the inner cavity wall and joined with a half lap joint.
· Joists will prevent outward spread of the rafters/wall to give support to the ceiling below. 
· Storage area will be insulated using insulated plasterboards and a skim finish. (See Appendix 18, page 27). 

Fixing’s 
BS EN 845-1:2013 Specification for ancillary components for masonry. Wall ties, tension straps, hanger’s, and brackets. They should be secured to the supporting wall by connections specified in 2C35 and 2C36, See Table 9 below for satisfying requirements. (BSI,2020)

· Tension straps conforming to BS EN 845-1, they should be material reference 14, 16 or 16.2, galvanised steel or other more resistant (bsi,2020)

· Hangers- Each hanger is nailed between every forth rafter and the joists below, running at right angles to a longitudinal binder. 

· Collar or ridge collars- will be used for additional support if required for additional binding between the rafters on both sides of the roof.

· Hurricane straps- used for extra support in high winds, attach the strap to the truss and with short nails attach to the wall plate. 



Method
Trusses are delivered to site and lifted using a crane. 
Align the truss to the marks you made on the wall plate and nail fix the truss into position using either. 
Level and nail fix both sides of the truss with a brace fixed to the structural timber.
String a line between the single truss and the truss pack. 
Release the second truss from the bracing and transfer to the opposite end of the roof.
Place the second truss and align with the string line.
The third and fourth trusses are installed by repeating the previous steps. When the third and fourth trusses are in position, nail fix a diagonal brace to the trusses on each side of the roof.
Continue the process for remaining trusses.
Fix lower bracing and restraint straps where necessary.

3.0 Conclusion:
The solutions I have described are from information I have sourced from the internet. I have researched all options available and applied these solutions as my answers. These solutions i feel are the best construction methods and materials to use with ensuring that they comply with building regulations, SAP standards and modern construction. 
Looking back on the assignment I feel that this was a challenge due to my little understanding of construction, applying the building regulations was also difficult due to this as there are many regulations for one item. 
The assignment has given me a better understanding of the stages of house building and materials but for the method of construction I really did find this extremely challenging when looking for adequate solutions for the construction method. 
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5.0 Appendices:

5.1 Appendix 1: Proposed Drawings Elevations and Floor Plans. 
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5.2 Appendix 2: Suspended Timber Floor.
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Source: (Davies, 2020).






5.3 Appendix 3: Suspended Timber Floor Detail 
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5.4 Appendix 4, Trada Timber Classes[image: ]
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(TRADA's Wood Information Sheets, 2020)





5.5 Appendix 5, Floor Joists. 
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 5.6 Appendix 6, Insulation. 
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5.7 Appendix 7, Herringbone and strutting.
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5.8 Appendix 8, First Floor Construction, detailing, junctions with external walls and restraints. 
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5.9 Appendix 9, First Floor, detailing and junctions with external walls. [image: ]











Source, (Davies,2020). 
5.10 Appendix 10, Double joists for support).
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5.11 Appendix 11, Catnic Lintel.[image: ]
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5.13 Appendix 13, Detail of window sill and head. [image: ]
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[image: ]5.14 Appendix 14, Eaves detail. 
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5.14 Appendix 15 [image: ]Slate tile detail and fixings. 
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Source: (Davies, 2020). 
[image: ]5.17 Appendix 17 Main roof detail  
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[image: ]5.18 Appendix 18 Queen Post Tuss section drawing.
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[image: ]5.19 Appendix 19 Porch Roof Detail.
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Table 7 Permissible clear spans of joists supporting floors with no partitions. Timber of strength class C16

c16 No partitions
Size of joist”) Dead load
mm x mm kN/m?
Not more than 0.25 More than 0.25 but not More than 0.50 but not
more than 0.50 more than 1.25
Spacing of joists
mm
400 | 450 [ 600 | 400 [ as0 | 600 [ 400 [ 450 | 600
Maximum clear span of joist
m
BSEN336 [38x 72 [1.130 [1.011 [0767 |1.061 |0.954 |0.731 |0.920 |0.834 |0.652
sizeswith |38 o7 |1828 1692 1303 |1717 |1556 [1214 (1423 [1301 |1.037
thickness ~ [38x 120 (2482 [2385 [1.925 (2368 (2215 [1.755 [1.947 [1.791 |1.448
:g'erance 38x145 (2983 [2.868 |2510 [2.853 |2.707 2331 (2453 (2290 [1.872
class1and |38x170 |3.442 |3306 |2.873 [3.281 [3.098 [2.690 |2.808 [2.649 |2.267
g;‘;‘&siid 38x195 (3.939 (3752 [3.263 (3.724 (3518 [3.056 |3.189 [3.010 |2.609
tolerance  [38x220 [4.434 |4.193 [3.648 |4.161 [3.932 (3418 (3567 (3367 |2.920
class 2 47x 72 1324 |1233 |0942 (1272 |1.154 |0.891 [1.091 [0.993 |0.783
47x 97 (2024 [1.914 (1583 [1.920 [1.818 [1.460 |1.665 [1.527 [1.228
47x120 [2.663 |2.561 (2302 [2.548 2450 [2.087 |2255 [2.081 [1.696
47x145 (3200 [3.078 (2786 [3.062 (2.945 [2.609 (2723 (2570 |2.174
47x170 (3.691 |3551 (3.188 [3.533 [3.398 [2.987 [3.116 (2942 |2.552
47x195 (4221 |4.063 [3.619 (4042 [3.889 (3391 (3538 [3.341 [2.900
47x220 (4723 (4572 (4044 |4549 4354 [3.791 (3954 [3.735 (3244
63x 97 (2319 |2197 (1919 [2191 2079 |[1.822 [1.934 |[1.839 [1.533
63x120 (2931 [2.821 (2566 [2.807 (2700 [2.454 (2527 [2.429 |2.088
63x145 (3.518 [3388 (3.084 (3370 [3.244 (2950 [3.037 (2920 |2.577
63x170 (4055 [3.905 |[3.558 [3.886 (3.741 [3.404 (3504 [3.370 |2.950
63x195 (4.633 |4.465 (4070 (4442 (4278 [3.896 |4.009 [3.850 [3.350
63x220 (5061 |4.923 (4580 [4.905 (4770 (4365 (4512 (4301 [3.745
75x120 [3.100 [2.985 [2718 [2.970 |2.859 |2.601 |2.677 |2575 |2.327
75x145 (3719 [3.582 |3.265 [3.564 (3432 [3.125 (3216 [3.094 [2.807
75x170 |4.283 (4128 |3.765 (4107 [3.957 [3.605 [3.709 3569 [3.212
75x195 |4.830 (4700 |4306 |4.683 |4.523 (4125 (4242 |4.084 [3.646
75x220 |5.268 [5.128 |4793 (5109 [4.971 |4.641 [4.740 4595 |4.074
CLS/ALS 38x 89 |1.617 |[1.463 |1.121 1499 [1356 |1.052 [1.259 |1.149 |0.910
sizes 38x140 |2.843 (2733|2398 (2719|2587 |2.167 [2330 [2.149 [1.752
38x184 (3721 [3.557 [3.092 [3.530 (3334 |2.895 [3.022 (2852 [2471
38x235 (4710 (4460 [3.890 (4430 [4.180 [3.640 [3.800 (3590 [3.110

Minimum design bearing length

If wane at end-bearing [see Figure 8 b)] is permitted to the strength class limit, i.e. one-third of thickness for
strength class C16, the minimum design bearing length is 38 mm.

If wane is not permitted, the minimum design bearing length is 20 mm.

See also 6.5.2.

A Check the availability of section sizes.
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Table 8 Permissible clear spans of joists supporting floors with no partitions. Timber of strength class C24

Qa4 No partitions
Size of joist”) Dead load
mm x mm kN/m?
Not more than 0.25 More than 0.25 but not More than 0.50 but not
more than 0.50 more than 1.25

Spacing of joists
mm

400 | 450 [ 600 | 400 [ as0 [ 600 | 400 [ 450 | 600

Maximum clear span of joist
m

BSEN336 |38x 72 |1.262 |1.189 [1.023 [1.215 |1.146 |0.989 |1.108 |1.048 |0.874
sizeswith |3gx o7 |1936 |1820 |[1586 (1838 (1739 [1514 |1635 |1551 [1358
thickness  [38x120 [2.582 2.482 [2.200 |2.469 |2369 [2.076 [2.180 [2.073 |1.826
O erance  |38x145 (3103|2984 [2709 2963 |2.854 |2.588 [2667 2561 |2305
classland |38x170 (3580 (3444 [3.128 |3426 (3204 (2989 (3079 |2.958 |2.678
g;‘;ﬁsi" 38x195 (4.096 [3.941 [3.581 |3.921 (3771 |3.423 (3526 |3.388 |3.068
tolerance  [38x220 (4609 |4.436 [4.034 (4413|4246 [3.856 |3971 |3816 |3.458
class 2 47x 72 [1.404 |1324 |1.144 (1347 |1273 (1103 |1223 [1.159 |1.010
47x 97 (2141 (2025 [1.763 |2.026 [1.920 [1.678 [1.795 [1.705 |1.499
47x120 (2770 (2664 |2421 |2.651 |2549 (2200 (2382 |2.268 |2.006
47x145 (3327 (3201 |2910 |3.185 |3.064 (2783 (2865 |2.754 |2.496
47x170 (3836 (3.693 [3.359 |3.674 |3535 (3212 (3307 [3.179 |2.883
47x195 (4387 4224 |3845 |4202 |4.045 (3678 (3786 |3.640 3302
47x220 (4860 4725 |4328 |4707 |4552 (4141 4262 |4.099 3720
63x 97 (2432 |2321 |2030 |2308 |[2192 |1.925 [2032 |[1.934 |1.709
63x120 (3.046 |2933 (2669 |2918 [2.808 (2553 |2.628 (2527 |2.273
63x145 |3.665 |3.521 [3.207 |3.503 [3.372 [3.069 [3.158 |3.038 |2.759
63x170 (4211 |4.058 [3.699 |4.037 [3.888 (3541 (3643 |3505 |3.185
63x 195 |4.770 4.637 4.231 4614 4.445 4.052 4.168 4.011 3.646
63x220 (5204 |5.064 |4731 |5046 (4908 4560 [4.678 |4514 |4.106
75x120 (3220 |3.102 |2.827 |3.086 |2.972 |2705 |2.784 2678 |2678
75x145 |3.862 [3.721 (3394 [3.703 [3.567 (3250 [3.344 (3218 |3.218
75x 170 |4.446 4.286 3.913 4.265 4.110 3.748 3.855 371 3711
75x% 195 |4.966 4.833 4.474 4.816 4.686 4.287 4.408 4.245 4.245
75 %220 |5.415 5.272 4932 5.253 5.113 4.778 4.878 4743 4743
CLS/ALS 38x 89 |1.713 1.617 1.399 1.633 1.544 1.341 1.464 1.388 1.201
sizes 38x140 (2957 [2.844 2581 [2.829 |2719 [2.466 |2.541 [2.440 [2.170
38x184 |3.869 (3723 (3382 [3.703 [3.561 (3232 (3329 3.199 |2.897
38x235 (4850 (4710 (4310 |4700 [4.540 (4120 [4.240 |4.080 |3.700

Minimum design bearing length

If wane at end-bearing [see Figure 8 b)] is permitted to the strength class limit, i.e. one-third of thickness for
strength class C24, the minimum design bearing length is 45 mm.

If wane is not permitted, the minimum design bearing length is 24 mm.
See also 6.5.2.

A Check the availability of section sizes.
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Table 9 Permissible clear spans of joists for floors supporting non load-bearing lightweight partitions*).
Timber of strength class C16

c16 Lightweight partitions
Size of joist® Dead load
mm x mm kN/m?
Not more than 0.25 More than 0.25 but not More than 0.50 but not
more than 0.50 more than 1.25

Spacing of joists
mm
400 | 450 [ 600 | 400 [ 450 | 600 | 400 [ 450 | 600
Maximum clear span of joist
m
BSEN336 |38x 72 |1.017 |0.910 |0690 |0.955 |0.859 |0.658 |0.828 |0.751 |0.586
sizeswith |38« 97 |1686 1523 1473|1545 |1401 [1.093 (1281 (1471|0933
thickness  |38x120 (2234 |2147 [1732 (2131 [1993 [1579 [1.753 [1612 |1303
0 ance 3145 [2685 2581|2259 (2568 (2437 (2098 (2207 |2061 |1.684
Cnss 1and  |38%170 |3.008 |2.976 [2586 (2953 |2788 |2.421 (2527 2384 |2.040
processed  |38x 195 |3.545 |3.377 (2937 (3352 |3.166 |2.750 [2.871 (2709 |2.348
f;';‘r::ge 38x220 (3990 [3.773 |3.284 (3745 3539 (3076 [3210 [3.030 |2.628
class 2 47x 72 (1191 [1.110 |0848 |1.145 |1.038 |0.802 |0.982 |0.894 |0.705
47x 97 [1.822 (1723 1424 (1728 [1636 [1314 1498 (1375 |1.105
47x120 2397 |2305 (2071 (2293 [2205 |1.878 (2030 (1872 |1.526
47x145 [2.880 |2770 2507 |2.756 |2.650 |2348 2451 (2313 |1.957
47x170 3322 |3.196 (2869 [3.180 |3.059 |2688 2805 |2.648 |2.297
47x195 (3799 |3657 (3257 (3638 [3.500 [3.052 (3184 [3.007 |2610
47x220 4250 |4115 (3640 (4094 [3.918 |3.412 (3559 (3362 |2.920
63x 97 2087 1978 |1727 |1972 |1.871 1640 |1.740 |1.655 |1.380
63x120 [2.638 |2539 (2309 [2.526 |2.430 |2209 (2274 [2.18 |1.879
63x145 [3.166 [3.049 (2775 [3.033 |2.919 |2655 (2733 [2628 |2.319
63x170 [3.649 [3515 (3202 (3497 |3.367 |3.064 (3153 [3.033 |2.655
63x195 (4170 |4018 |3663 |3.998 |3.850 |3.506 |3.608 |3.465 |3.015
63x220 4555 (4431 (4122 (4415 [4293 (3928 (4061 |3871 |3.370
75x120 [2790 |2687 |2446 |2.673 |2573 (2341 2409 |2317 |2.094
75x145 (3347 (3224 (2939 (3208 [3.089 (2813 (2894 [2.785 |2.526
75x170 |3.855 |3.715 |3.389 [3.697 3561 |3.245 [3.338 (3212 |2.891
75x195 (4347 |4230 (3875 (4214 |4070 |3712 (3818 (3675 |3.281
75x220 (4741 |4615 (4314 (4598 |4474 |4177 4266 |4.136 |3.667
CLS/ALS 38x 89 |1455 |1317 |1.009 [1349 1220 |0.947 [1.133 [1.034 0819
sizes 38x 140 (2559 (2460 [2.158 |2.447 (2329 [1.951 (2097 [1.934 [1.577
38x184 (3349 (3201 |2783 [3.177 |3.000 |2.606 |2.720 [2567 |2.224
38x235 (4236 |4.009 [3.490 [3.979 [3760 [3.270 [3.412 (3221 |2.794

Minimum design bearing length

If wane at end-bearing [see Figure 8 b)] is permitted to the strength class limit, i.e. one-third of thickness for
strength class C16, the minimum design bearing length is 34 mm.

If wane is not permitted, the minimum design bearing length is 18 mm.
See also 6.5.2.

A See 6.5.1 when a partition is parallel to the joists.
B Check the availability of section sizes.
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Table 10 Permissible clear spans of joists for floors supporting non load-bearing lightweight partitions?).
Timber of strength class C24

Qa4 Lightweight partitions
Size of joist ® Dead load
mm x mm kN/m?
Not more than 0.25 More than 0.25 but not More than 0.50 but not
more than 0.50 more than 1.25

Spacing of joists
mm

200 [ 450 | 600 | 400 [ 450 [ 600 | 400 | 450 [ 600
Maximum clear span of joist
m
BSEN336 |38x 72 |1.136 |1.070 |0.921 [1.093 |1.031 |0.890 0997 |0.943 |0.786
sizeswith \3gx 97 |1742 |1646 [1427 [1654 [1565 (1362 [1472 |13%6 [1.222
thickness  [38x120 (2324 (2234 (1980 2222 (2132 [1.868 [1962 |1.865 |1.644
O rance  |38%145 (2793|2686 2438|2672 |2568 |2330 (2400 |2305 2074
class 1and |38x170 |3222 [3.099 [2.815 [3.083 (2965 (2690 (2771 |2662 |2410
processed  38x 195 [3.686 (3.547 [3.223 (3529 (3394 [3.081 [3.173 |3.049 |2.761
f;z‘r:rfge 38x220 (4148 (3993 (3630 [3.972 (3821 (3471 (3574 [3.435 (3112
class 2 47x 72 [1.263 (1191 (1029 |1.213 |1.145 [0.993 1101 |1.043 |0.909
47x 97 (1926 |1.823 [1.587 |1.824 [1.728 [1.510 |1615 |1.535 1349
47x120 (2493 (2398 |2179 |2386 |2294 [2.061 (2144 |2042 |1.806
47x145 (2994 |2.881 |2.619 |2.866 |2.757 [2.504 (2579 |2.478 2246
47x170 (3453 (3323 (3023 (3306 |3.181 [2.891 (2977 |2861 |2.594
47x195 [3.948 3.801 (3460 |3.782 [3640 (3.310 (3407 |3276 |2.972
47x220 4374 4253 |3895 |4237 |4.097 (3727 (3836 |3.689 (3348
63x 97 |2.189 |2.089 |1.827 |2077 |[1.972 [1732 [1829 |[1.741 |1.538
63x120 (2742 |2639 (2402 |2626 [2.527 (2298 [2.366 |2275 |2.046
63x145 (3290 [3.168 [2.886 |3.152 [3.035 (2762 |2.842 (2734 |2.483
63x170 (3790 [3.652 (3329 |3634 (3499 (3.187 (3279 |3.155 |2.866
63x195 (4293 (4174 [3.808 |4.153 [4.001 (3646 [3.751 |3610 |3.282
63x220 |4684 (4558 (4258 (4541 (4417 4104 (4211 |4063 |3.696
75x120 |2.898 |2.792 |2.544 |2778 |2.675 |2.435 |2.505 |2.410 |2.190
75x145 |3.475 [3.349 (3055 [3333 (3210 (2925 [3.009 |2.896 |2.633
75x170 |4.001 |3.858 (3522 |3.839 [3.699 (3374 (3470 (3340 |3.039
75x195 |4.469 (4350 [4.027 (4334 (4217 [3.858 (3968 |3.820 |3.478
75x220 |4.874 (4745 (4438|4728 (4601 (4300 (4390 |4268 |3.915
CLS/ALS 38x 89 (1542 |1456 (1259 |1470 [1.390 [1.207 [1.318 |[1.249 |1.081
sizes 38x140 |2.662 (2560 (2323 |2.546 (2448 |2.220 [2.287 |2.196 |1.953
38x184 (3.482 (3350 [3.044 [3333 [3.205 (2909 (2996 |2.879 |2.607
38x235 (4361 |4.238 [3.874 (4222 (4077 (3704 [3814 |3.666 |3.322

Minimum design bearing length

If wane at end-bearing [see Figure 8 b)] is permitted to the strength class limit, i.e. one-third of thickness for
strength class C24, the minimum design bearing length is 41 mm.

If wane is not permitted, the minimum design bearing length is 21 mm.
See 6.5.2.

A See 6.5.1 when a partition is parallel to the joists.

B Check the availability of section sizes.





image10.jpeg




image11.jpeg




image12.jpeg




image13.png
Wﬁ—

L vt i o

el & wats bame





image14.jpeg




image15.jpeg




image16.jpeg
gﬂfs %Sssw‘agl 1085 B loope-2- 1ol
Gabtic Ll

Ikegral WSubafion





image17.jpeg




image18.jpeg




image19.jpeg




image20.jpeg




image21.jpeg




image22.png




image23.png




image24.png
i m’(m@ [ojor

B
R N





image25.jpeg




image26.jpeg




image27.png
=

onsat i

0

PROPOSED 2nd. FLOOR PLAN 1/50




image28.jpeg
e bhon | _Dueea b s Wainng Yol
St





image29.jpeg
_Fovda Kool B \8





image1.png




image2.png
PROPOSED NE ELEVATION - 1/50

e
i

it o)
= @ |

1 — B
PROPOSED SW ELEVATION - 1/50





