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MS TEAMS HOUSEKEEPING

Mute your Microphone

Use Chat to Ask Questions or Put your hand Up
If you have a poor connection switch off Camera
| may ask you to share your screen.

When the lecture ends please hang up
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Essential reading «

Material which is an essential part of the course and students are expected to draw on as a core part of their learning. Must be available from the library and should be available online.

sook Construction technology. 1, House construction
Riley, Mike., Cotgrave, Alison., Third edition., Basingstoke, Hampshire :, Palgrave Macmillan, 2013., Total Pages vii, 382 pages, 8 pages of unnumbered plates :

Complete Check holdings

sook Construction technology : industrial and commercial building. 2
Riley, Mike., Cotgrave, Alison., 3rd edition., Basingstoke :, Palgrave Macmillan, 2014., Total Pages 427 p.:

| &

Complete Check holdings

§ ook Building construction handbook
Chudley, R., Greeno, Roger., 8th ed. , Oxford :, Butterworth-Heinemann, 2010., Total Pages xi, 828 p.:

| Essential | #*

Complete Check holdings

E pook Architectural technology [electronic resource]
L
w  Emmitt, Stephen., 2nd ed., Hoboken, N.J. ;, Wiley-Blackwell, 2012., Total Pages 1 online resource (265 p.)

| &

Complete Check availability >
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Week 4:

Recap on Assessment 2
Ground Floors

Upper Floors

Roof Construction

Thermal Performance
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Submission 22" January 2021

Assessment 2 deadline:

Module Learning Outcomes .
(from module syllabus)

APPENDIX GA36a

Identify the different types of substructure available for a range of low-rise building

systems and techniques used in their production. R e —
Overall  Module
Lecturer: Gavin Traylor Internal Verifier: Allan Nantel
. . Assignment Title: | New Build Dwelling: Wiml count (or | 2,500 words (or
Define and produce annotated sketches that illustrate a broad range of common Tachist port it e
constructional forms, demonstrating understanding of their potential defect and e e e LT

. All written assessments, where practical and possible, must be submitled via
repalr needs thod: Ti ipp| unle ise instructed by the Lecturer. (Please DO NOT

. 2 put this assessment specification inta Turnitin or it will match many similanties
with other students’ submissions )

method (if applicable)
Late submission of the will result in a late penalty mark.
Penalties for late submission: Up to one week late, maximum mark of 40%
Over one week late, 0% Only the Extenuating Circumstances Panel may
approve a change lo submission dates

Academic Academic honesty is required. In the main body of your submission you must
honesty | give credit to authors on whose research and ideas your work is based. Append

4 1o your submission a reference kist that indicates the books, articles, elc. that
you have used, cted or quoted in order 1o complete this assessment

'iﬂluhl.uml!qomnomu
| (from module syllabus)
« Identify the diferent types of substructure avallable for @ range of low-fise bulkding systems and
lechniques used in thesr proguction
+  Define and produce ches thal lllustrate of common constructional foar 5.
demonstrating understandeng of their polential defect and repas needs

CBA 4001




Submission 22" January 2021

Assessment 2 deadline:

New Build Dwelling: Technical report with drawings (weighting 100%)
Scenario:

You have been approached by Miss A Client who has received planning consent for her single, two storey
detached domestic building. [See attached floor plans and elevations].

It is to be built on a level but reclaimed site, which prior to advanced ground works had been used as
agricultural land. There is a retaining wall structure to the south of the site and the Ground Investigation
report suggests 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 timber frame. The outer skin consists of stack bonded facing brick work and blockwork with a
smooth render finish. Additional PIR insulation is contained within the cavity to improve the thermal
performance. There is to be an insulated ground floor with underfloor heating in the screed with upper
floors to be traditional solid timber with tongue and groove softwood flooring.

Windows and external doors are to be powder coated aluminium with triple-glazed units.

Roof structure is to be trussed rafters with a metal profile sheeting finish t installed on OSB sheathing
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 report should be graphical
and contain the tasks highlighted below:

ACBA 4001
FU




Submission 22" January 2021

Assessment 2 deadline:

The following tasks are allocated a percentage to emphasise the suggested time you should spend on each individual task.
Marks will be allocated against the set Marking Criteria indicated on page 5.

1. Produce neatly drawn, proportionate and suitably annotated sections and 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:

The Ground floor Construction, detailing and junctions with external walls. (20%)

The First floor Construction, detailing, junctions with external walls and restraints. (20%)

Eaves detailing and roof covering — indicating appropriate weathering, fixing and laps. (20%)

The main roof structure. Construction, detailing and fixing. (20%)

2. Given the specified roof structure and finish describe the advantages and disadvantages of such a method. Give an
example of an alternative method of construction and describe what advantages or disadvantages that it may have. (10%)

3. Appropriate ventilation can play an important part of the design of a domestic building and is even more critical when
considering a timber framed construction. Clearly describe the causes and sources of condensation, and the detrimental
effects of condensation upon building fabric. (5%)

Using neat, annotated, proportional sketches where necessary, describe the appropriate methods of ventilation that will
reduce condensation within this proposed building. (5%)

ABCA 4005
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Submission 22" January 2021

Assessment 2 deadline:

Guidance specific to this assessment:

Engagement with Literature Skills | STUDENT FEEDBACK FORM
Where techniques are suggested in the report make reference to the SOUrces SUCh s the| et e s o v s
Building Regulations and Good Practice. Use sources such as the CIS. S A o i |

1. Engagement with Literature Skills

10

Knowledge and Understanding Skills
Demonstrate your understanding of the methods and techniques. This will be assessed | [rewmsmavmamssm:
by the depth and awareness of a professional context within this scenario.

25

3. Cognitive and Intellectual Skills

Cognitive and Intellectual Skills *
Demonstrate your knowledge and skills and present the work in a coherent and| | __
professional manner. This will also be assessed by the quality of your evaluation and 2

conclusions.

5. Transferable Skills for Life and Professional Practice

Practical Skills
This will be assessed via the scenario and how your knowledge has been applied.

Transferable Skills for Life and Professional Practice

The report and drawings should be presented in a professional manner with all work
clearly labelled and cross-referenced. DIGITAL TECHNOLOGIES

& BIM: LEVEL 4
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The use of buildings to house people, equipment and
processes have resulted in the development of buildings
that can control these internal environments with greater

aCcuracy.

As well as protection and enclosure we can now consider:

e Thermal Insulation and temperature control
e Acoustic insulation

e Provision of Light (natural and artificial)

e Controls for humidity and ventilation

e Exclusion of contaminants.




Performance Requirements of the Building Fabric

What are the key drivers in providing a building that
is suitable for the need?

e Structurally Stable

e Durability

e Thermal insulation

e Protection from weather and exclusion of moisture
e Acoustic performance

* Flexibility to change to changing needs

e Aesthetics

e Buildability

e Sustainability




GROUND FLOORS



Aims

* Function of ground floors and selection criteria
 Ground-supported floor options

e Suspended Floor options

e Timber upper floors



Types of Ground Floor

Solid Floor are formed such that the
underside of the floor is in continuous
contact with and is supported by the
Ground.

Suspended floors are formed such
that the structural elements of the
floor span between supports, not
relying on the ground for support of
the floor structures. This may result in
the creation of a void beneath the
floor and the ground.

SOLID GROUND FLOOR

ta N

soox Construction technology. 1, House construction
Riley, Mika., Cotgrave, Alison., Third edition., Basingstoks, Hampshire ;, Palgrave Macmillan, 2013., Total Pages vii, 362 pages, 8 pages of unnumbered plates :




Functional requirements of Ground Floors
Structural Stability
Thermal Insulation

Exclusion of ground water
and contaminants

Durability

v

saox Construction technology. 1, House construction
Riley, Mike., Cotgrave, Alison., Third edition., Basingstoks, Hampshire ;, Palgrave Macmillan, 2013., Tetal Pages vii, 361 pages, 8 pages of unnumbered plates :
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Thermal Insulation
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Typical details Beam and Block
Suspended Floor

Screed or other

surface finish 30 N/mm2

Placed jn s
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fan | ligidinsulation | insulating
previously | rigidl i s
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| on previously i
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soox Construction technology. 1, House construction

Riley, Mike., Cotgrave, Alison., Third edition., Basingstoks, Hampshire ;, Palgrave Macmillan, 2013., Total Pages vil, 382 pages,
B & P B B !

30 N/mm? concrete poureq , .,

Sand/cement grout/slyrry

DPC /] P
%“:}#‘ % Concrete block
777 Vi

\ /4 Weak concrete fill to cavity

Strip foundation

,— Sand/cementgrout/slurry
Possible cut block /

to make up level
Concrete block

EE " RC beam
P BN T ‘;/
)
4

Weak concrete fill to cavity

B AR

a

<& Strip foundation

OPTION 1
Timber deck (chipboard/plywood 19 mm) Vapour barrier
\ (Visqueen)
Rigid insulation
B Y _— Concrete block
2078787 7~
Void may be X0 - TR
vented but not Void | ~——— RC beam
strictly required
OPTION 2

— DPM
(Vapour barrier)

Screedhimber deck\
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Void may be
vented but not
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§ pages of unnumbaered plates :
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Options for Level Access

Threshold details.

Approved Document Part M

soox Construction technology. 1, House construction

EXTERIOR

Fall

P

Landing

INTERIOR

- Exterior door

OPTION 1 - GROUND SUPPORTED FLOOR

Drained and  — Sijll
vented space |

bui\d‘“g

y §ro
e, _—2

Landing <% |-

P.C. concrete
drainage channel

Ground supported slab

OPTION 2 - BEAM AND BLOCK FLOOR

Riley, Mika,, Cotgrave, Alison., Third sdition., Basingstoks, Hampshire ;, Palgrave Macmillan, 2013., Total Pages vii, 381 pages, § pages of unnumbaered plates :

[~ Floor finish
/ [~ Screed to flogr

|

~ Cavity filled
with weak
mix concrete
DPC
Jl'i BN RRIIEIINS DPM

...........

' PC. beam
and block
floor







Introduction

Cheap and easy to construct

It can adapt to the site perfectly

Ground preparation is much reduced

It is the solution for level floors, but also can do for ground floors

Legislation applicable:

e Building Regulations, Document A

e Eurocode 5 span tables for solid timber members in floors,
ceilings and roofs for dwellings. 4th edition (2014) (Parts 1 to 7)

e BSEN 1995-1-1:2004+A2:2014:2019 UK National Annex to
Eurocode 5. Design of Timber Structures

e PD 6693-1:2019 Recommendations for the design of timber
structures to Eurocode 5: Design of timber structures. General -
common rules and rules for building

e BS 8103-3:2009 Structural design of low-rise buildings. Code of
practice for timber floors and roofs for housing




Level floors

Built-in joists

Building in joists is acceptable provided that:

*Not a party wall (would affect acoustic insulation)
«Joists accurately cut to length (supported by the full width of the blockwork)

*Masonry accurately cut to allow an even mortar joint (of between 10mm and
15mm) all the way around the sides and tops of the joist.

*Mortar joint is to be struck or recessed to allow a bead of silicon mastic
between the blockwork and the joist

*Blockwork is built level

Silicon mastic bead installed after both the joists and the masonry are
reasonably dry

/]
ACBA 4001
FUNDAMENTALS OF CONSTRUCTION
TECHNOLOGY: LEVEL 4




Level floors

Built-in joists

ACBA 4001

FUNDAMENTA



Level floors

With joist hangers

Subfloor
sheet covering

Lateral
restraint strap

Metal herringbone
strut

Joist hanger
supports joist




Level floors

With joist hangers

Typical joist hangers Restraint type hanger




Ground floors

Also known as hollow floors or floating timber floors
It can be uneven ground, little ground preparation needed

Use of sleeper walls over strip foundations or slab.
Need of ventilation

DPCs in main wall
and sleeper wall

Inoists supported on sleeper wall

Yentilation

ACBA 4001




Ground floors

Wall insulation not Maoisture resistant material
shown for clarity in kitchens and bathrooms etc.

Vents - my
150mnnqﬁn
per matre
run of wall

DPC min

o7 i s
above
ad level

Joist supported on hangers
or built into inner leaf

Min 150mm
(greater in clays)

Honeycombed
sleeper wall

100mm slab on hardcore or
500mm blinding on polythene membrane.
Top surface above external ground level,




Ground floors

Problem:
Insulation is not continuous.
How can we solve it?

Joists (125 x 50 @ 400 centres)
Insulation between joists

ACBA 4001




Ground floors. Use of bearers

precast concrete block
foundation wall

—

~ T~ reinforcing rod

T~ concrete foundation

This wall is supporting the bearers
Ventilation is in the other direction




Ground floors. Use of bearers

building paper, konka
board or plasterboard —
backing

4 X 2° (100 x 50 mm ) sawn framing
__— T&G fioorboards

B i

floor joist
usual area of damage i J
if cladding not —____ J
weatherti
ight E ﬁ/
'
wall plaste — '
A ~ bearer
wire tie to
bearer
Ventilation
. . typical 8 X 87
footing with - (200 x 200 mm)
external foot concrete pile
alternative

internal foat




Ground floors. Use of bearers

building paper, konka 4 % 2° (100 x 50 mm ) sawn framing
board or plasterboard —

backing

//—» T&G floorboards

Vi floor joist

Bl i

usual area of damage

if cladding mot —— - /
weathertight i

gh A A

: 3
— i
wall plate 8 :
Vo7t ~ bearer
cast-in wire - ' i
i wire tie to
vents bearer
. . typical 8 X 8"

footing with _— (200 x 200 mm)
external foot concrete pile
alternative

internal foot




Table 7 Permissible clear spans of joists supporting floors with no partitions. Timber of strength class C16

Cc16 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

Permissible o

400 | 450 | 600 \ 400 | 450 \ 600 | 400 \ 450 | 600

c I e a r S p a n S Maximum cle;r span of joist

BSEN336 [38x 72 [1.130 [1.011 [0767 [1061 [0954 0731 [0920 [0.834 [0.652
sizeswith |39, g7 |1828 [1692 [1303 1717 |1556 |1214 (1423 |1301 |1.037

:?\}lz;ness 38x120 (2482 [2.385 [1.925 (2368 [2215 [1.755 [1.947 (1791 |1.448

B S 8 1 o 3 3 :glerance 38x145 (2983 |2.868 2510 [2.853 (2707 |2.331 2453 [2290 [1.872
- class1and [38x170 [3.442 3306 [2.873 (3.281 [3.098 |2.690 |2.808 [2.649 |[2.267

g;%iisigd 38x195 [3.939 [3.752 [3.263 [3.724 [3.518 |3.056 |3.189 [3.010 |2.609

tolerance  |38x220 (4434 |4.193 (3648 (4161 [3.932 |3.418 (3567 (3367 |2.920

class 2 47x 72 |1.324 |1.233 0942 |1.272 |[1.154 |0.891 |1.091 |0.993 |0.783

. 47x 97 |2024 1914 1583 (1920 |[1.818 |1.460 |1.665 [1.527 |1.228
T| m be FcC I ass 47x120 |2.663 |2.561 (2302 [2.548 |2.450 |2.087 |2.255 [2.081 |1.696
47x145 [3.200 |3.078 (2786 [3.062 |2.945 (2609 |2723 [2570 |2.174
C 1 6 47x170 |3.691 (3551 [3.188 [3.533 (3398 |2987 |3.116 [2942 |2.552

47x195 4221 |4.063 (3619 [4042 (3889 (3391 [3538 (3341 |2.900
47 x 220 |4.723 4572 4.044 4.549 4.354 3.791 3.954 3.735 3.244
63x 97 (2319 |2.197 [1.919 2191 |2.079 |1.822 |1.934 |1.839 |1.533
63x120 (2931 |2.821 |[2.566 |2.807 |2.700 |2.454 2527 |2.429 |2.088
N (o) p a rt it i ons 63x145 |3.518 |3.388 [3.084 (3370 [3.244 |2950 |[3.037 2920 |2.577

63x170 |4.055 |3.905 |[3.558 |3.886 [3.741 |3.404 (3504 [3.370 |2.950
63x195 |4.633 |4.465 [4.070 |4.442 |4278 |3.896 |4.009 |3.850 |3.350
63x220 |5.061 |4.923 [4580 (4905 |4770 |4365 [4512 4301 |3.745
75x120 |3.100 |2.985 |2.718 |2.970 |2.859 |2.601 |2677 |2575 |2.327
75x145 |3.719 |3.582 [3.265 |3.564 [3.432 |3.125 (3216 |3.094 |2.807
75x170 |4.283 |4.128 |[3.765 4107 |3.957 |3.605 [3.709 3569 |3.212
75x195 |4.830 |4.700 [4.306 |4.683 |4.523 |4.125 (4242 |4.084 |3.646
75 x 220 |5.268 5.128 4.793 5.109 4.971 4.641 4.740 4.595 4.074
CLS/ALS 38x 89 |1.617 |1.463 |1.121 |1.499 |1.356 |1.052 |1.259 |1.149 |0.910
31zes 38x140 |2.843 2733 (2398 (2719 |2587 |2167 (2330 [2.149 |1.752
38x184 (3721 |3.557 [3.002 3530 [3.334 |2.895 (3.022 [2.852 |2.471
38x235 (4710 |4.460 [3.890 |(4.430 |4.180 |3.640 (3.800 |3.590 |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. ACBA 4001
FUNDAMENTALS OF CONSTRUCTION

TECHNOLOGY: LEVEL 4



Table 8 Permissible clear spans of joists supporting floors with no partitions. Timber of strength class C24

24 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

Permissible mm

400 | 450 | 600 | 400 \ 450 | 600 | 400 | 450 \ 600

Maximum clear span of joist

clear spans m

BSEN336 |38x 72 |1.262 [1.189 [1.023 |1215 |1.146 [0.989 [1.108 |1.048 |0.874
szeswith |33x o7 [1936 (1829 1586 (1838 (1739 1514 (1635 [1551 1358
thickness  |38x120 |2.582 |2482 2200 |2469 (2369 [2076 |2.180 |2073 |1.826
to 38x 145 |3.103 |2.984 |2709 |2969 |2.854 |2588 |2.667 |2.561 |2.305

tolerance
- class1and |38x170 |3.580 3.444 3.128 3.426 3.294 2.989 3.079 2.958 2.678

processed |38, 195 |4.006 |3.941 |3.581 [3.921 |3.771 |3.423 |3.526 |3.388 |3.068

depth to
tolerance 38x220 |4.609 (4436 |4.034 [4413 |4.246 [3.856 3971 |[3.816 |3.458
class 2 47 x 72 |1.404 1.324 1.144  |1.347 1.273 1.103 1.223 1.159 1.010

o 47x 97 |2.141 |2.025 [1.763 |2.026 |1.920 [1.678 |1.795 [1.705 |1.499
Tl m be r Cc I dSs 47x120 |2770 (2664 [2.421 |2651 |2549 [2200 2382 [2268 |2.006
47 x 145 |3.327 [3.201 [2.910 |3.185 |3.064 [2.783 |2.865 |2.754 |2.496
C 2 4 47x170 |3.836 [3.693 [3.359 [3.674 |3.535 [3.212 [3.307 |3.179 |2.883

47 x 195 |4.387 |4.224 |3.845 |4.202 |4.045 |[3.678 [3.786 |3.640 |3.302
47x220 |4.860 |4.725 |4328 |4.707 4552 (4141 4262 |4.099 [3.720
63x 97 |2432 |2.321 |2030 |2308 |2192 |1.925 |2.032 |1934 |1.709
63x 120 |3.046 2933 [2.669 |2.918 |2.808 [2.553 |[2.628 |2.527 |2.273
N 0 pa rt it i 0 n S 63 x 145 |3.665 (3.521 [3.207 [3.503 [3.372 [3.069 [3.158 [3.038 |2.759

63x 170 |4211 |4.058 [3.699 |4.037 [3.888 [3.541 |[3.643 [3.505 |3.185
63 x 195 [4.770 4.637 4.231 4614 4.445 4.052 4.168 4.011 3.646
63x220 |5204 (5064 [4731 |5.046 [4.908 |4560 |4.678 |4.514 |4.106
75x120 (3220 [3.102 [2.827 [3.086 [2972 [2705 2784 |2.678 |2.678
75x145 [3.862 (3.721 (3394 |3.703 [3.567 [3.250 (3.344 [3.218 |3.218
75x170 |4.446 |4.286 (3.913 |4.265 [4110 [3.748 (3855 [3.711 |3.711
75 x 195 [4.966 4.833 4.474 4816 4.686 4.287 4.408 4.245 4.245
75x 220 |5.415 5.272 4.932 5.253 5.113 4.778 4.878 4.743 4.743
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 2829 (2719 |[2466 |2.541 |2.440 |2.170
38x184 |3.869 (3.723 [3.382 [3.703 [3.561 [3.232 (3329 [3.199 |2.897
38x235 |4.850 (4710 [4310 |4.700 [4540 [4.120 |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.




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
[ ] [ ]
- fiol
Permissible
a0 | 450 | 600 | 400 | 450 | o0 | 400 | 4s0 | 600
" fioi
c I ea r S pa n S Maximum cle?nr span of joist

BSEN336 [38x 72 [1.017 [0910 [0690 [0.955 [0.859 0658 [0.828 [0751 [0.586
sizeswith |35, 97 |1646 [1523 [1.173 [1545 |1401 |1093 |1281 [1.171 |0.933

thickness  |38x120 |223a 2147 [1732 [2131 |1903 1579 [1753 |1612 |1.303
BS 8 103_3 Eglerance 38x145 |2.685 |2.581 |2.259 [2.568 |2.437 |2.098 (2207 |2.061 |1.684
class 1and |38%170 |3.098 |2.976 [2.586 (2953 (2788 |2.421 (2527 (2384 [2.040
processed  (38x 195 [3.545 [3.377 (2937 (3352 [3.66 (2750 [2871 |2709 |2.348
f;':}zrfge 38x220 (3.990 |[3.773 [3.284 [3.745 (3539 |3.076 |3.210 [3.030 |2.628

class 2 47 x 72 11191 1.110 0.848 1.145 1.038 0.802 0.982 0.894 0.705

: b I 47 x 97 |1.822 1.723 1.424 1.728 1.636 1.314 1.498 1.375 1.105
TI m e r c a SS 47 x 120 | 2.397 2.305 2.071 2.293 2.205 1.878 2.030 1.872 1.526
47 x 145 |2.880 2.770 2.507 2.756 2.650 2.348 2.451 2.313 1.957
C 1 6 47 x 170 |3.322 3.196 2.869 3.180 3.059 2.688 2.805 2.648 2.297
47 x 195 |3.799 3.657 3.257 3.638 3.500 3.052 3.184 3.007 2.610
47 x 220 |4.250 4115 3.640 4.094 3.918 3.412 3.559 3.362 2.920
63x 97 |2.087 1.978 1.727 1.072 1.871 1.640 1.740 1.655 1.380
63 x 120 |2.638 2.539 2.309 2.526 2.430 2.209 2.274 2.186 1.879

. .
ng htwe Ig ht 63 x 145 |3.166 3.049 2.775 3.033 2.919 2.655 2.733 2.628 2.319

63 x 170 |3.649 3.515 3.202 3.497 3.367 3.064 3.153 3.033 2.655

ey ® 63x 195 |4.170 |4.018 |3.663 [3.998 [3.850 |3.506 |[3.608 |3.465 |3.015
Pa rt | t | O n S 63x220 |4555 |4.431 4122 (4415 |4293 |3.928 [4.061 |3.871 |[3.370
75x 120 [2.790 |2.687 |2.446 [2.673 |2573 [2.341 |2.400 [2317 |2.004
75x 145 |3.347 [3.224 2939 (3.208 [3.089 |2.813 (2894 2785 |2526
75x 170 |3.855 |[3.715 |3.389 [3.697 [3.561 |3.245 (3338 3212 |2.891
75x 195 [4.347 |4.230 [3.875 4214 |4.070 |3.712 |3.818 [3.675 |3.281
75x220 (4741 |4615 |4314 |4598 |4474 |4177 |4266 |4.136 |3.667
CLS/ALS 38x 89 (1455 (1317 [1.009 (1349 [1.220 [0.947 [1.133 [1.034 |0.819
sizes 38x 140 |2.559 |[2.460 |2.158 [2.447 [2.329 [1.951 (2097 [1.934 |1.577
38x 184 |3.349 [3.201 2783 [3.177 [3.000 |2.606 [2.720 |2.567 |2.224
38x235 (4236 [4.009 (3490 (3979 (3760 (3270 (3412 (3221 (2794
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.

Al See 6.5.1 when a partition is parallel to the joists.
B) Check the availability of section sizes.

FUNDAMENTALS OF CONSTRUCTION
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Table 10 Permissible clear spans of joists for floors supporting non load-bearing lightweight partitions®.
Timber of strength class C24

24 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

Permissible Seacing ot ol

400 | 450 | 600 | 400 | 450 | 600 | 400 | 450 | 600

c I e a r S p a n S Maximum clear span of joist

m

BS EN 336 38x 72 |1.136 1.070 0.921 1.093 1.031 0.890 0.997 0.943 0.786

;LZ\Z;W""" 38x 97 [1742 (1646 1427 |1.654 |1565 (1362 [1472 |1396 |1.222

thickness 38x 120 [2.324 2.234 1.980 2.222 2.132 1.868 1.962 1.865 1.644
BS 8 103_3 :glerance 38 x 145 [2.793 2.686 2.438 2.672 2.568 2.330 2.400 2.305 2.074
class 1and |38x170 |3.222 3.099 2.815 3.083 2.965 2.690 2771 2.662 2410
processed 38 x 195 |3.686 3.547 3.223 3.529 3.394 3.081 3.173 3.049 2.761
?;2:2;3& 38 x 220 [4.148 3.993 3.630 3.972 3.821 3.471 3574 3.435 3.112

class 2 47x 72 |1.263 [1.191  |1.029 [1.213 [1.145 |0.993 [1.101 |1.043 |0.909
* b I 47 x 97 [1.926 1.823 1.587 1.824 1.728 1.510 1.615 1.535 1.349
Tl m e r C a SS 47 %120 |2.493 [2398 (2179 |2.386 (2294 |2.061 [2.144 |2.042 |1.806
47 x 145 [2.994 [2.881 (2619 |2.866 |2.757 |2.504 |2.579 |2.478 |2.246
C24 47 x 170 |3.453 [3.323 (3.023 |3.306 [3.181 |2.891 |2.977 |2.861 |2.594
47x 195 |3.948 [3.801 (3.460 |3.782 [3.640 (3.310 [3.407 |3.276 |2.972
47 x220 |4.374 |4.253 |3.895 |4.237 |4.097 |3.727 |3.836 |3.689 |[3.348
63x 97 |2.189 |2.089 |1.827 [2.077 |1972 [1.732 [1.829 |1.741 |1.538
63x120 (2742 |2.639 |2.402 [2.626 2527 |2.298 [2366 |2.275 |2.046
Li g htwe i g ht 63x145 |3.290 [3.168 [2.886 [3.152 |3.035 |2.762 [2.842 |2.734 |2.483
63x170 |3.790 |3.652 [3.329 [3.634 |3.499 |3.187 [3.279 |3.155 |2.866
oy ® 63x195 |4.293 |4.174 |3.808 [4.153 |4.001 |3.646 [3.751 |3.610 [3.282
p a rt |t | O n S 63x220 |4684 |4.558 |4.258 [4541 (4417 |4.104 |4211 |4.063 |3.696
75x120 |2.898 [2.792 [25544 [2778 [2675 [2.435 [2505 |2410 [2.190
75x145 |3.475 3349 [3.055 [3.333 [3.210 |2.925 [3.009 |2.896 |2.633
75x170 |4.001 |3.858 [3.522 [3.839 [3.699 [3.374 [3.470 |3.340 |3.039
75x195 |4.469 |4.350 |4.027 |4334 (4217 |3.858 [3.968 |3.820 |3.478
75x220 |4874 |4.745 |4.438 |4728 |4.601 |4.300 [4390 |4.268 |3.915
CLS/ALS 38x 89 [1542 [1.456 [1.259 [1.470 [1.390 [1.207 [1318 [1.249 [1.081
sizes 38x140 |2.662 |2.560 |2.323 [2.546 |2.448 |2.220 (2287 |2.196 |1.953
38x184 |3.482 (3350 [3.044 [3.333 [3.205 [2.909 (2996 |2.879 |2.607
38x235 (4361 |4.238 |3.874 |4.222 |4.077 |3.704 [3.814 |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.
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Partitions

When a non-bearing partition is parallel to the joist span, there are
different solutions:

Double joist formed when
partition coincides with joist




Partitions

When a non-bearing partition is parallel to the joist span, there are
different solutions:
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Extra joist under partition
when it occurs between joists




Partitions

When a non-bearing partition is parallel to the joist span, there are

different solutions:
[I: l—fﬂm

7

Noggings supporting partitions
should be at least a basic size
of 38 mm x 47 mm at centres not
exceeding 600 mm unless justified

by specialist calculation




Herringbone strutting
in continvous lines

Strutting

Solid bridging

Timber joists

Joist depth
Solid bridging Herringbone strutting
Solid timber with a basic thickness of 38 mm min. Formed from solid timber sections
Joist clear span Number of rows of Position of bridging/strutting
- bridging/strutting required
Up to 2.5 None -
Over 2.5 and up to 4.5 One At joist mid-span

Over 4.5 Two At joist one-third span positions




Insulation support

Floorboards
Joist (100mm)

Wood batten
screwed to joist

100mm thick PIR
thermal insulation board

/]
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Insulation support

Floorboards

Battens Joists Insulation




Timber flooring

Subfloor should always be dry, flat and level
Leave expansion gap in all perimeter (at least 15mm)
Advisable to fit a DPM over cementicious sub-floors

Use of foam underlay (without DPM) on top of wooden
sub-floors

Fitting can be gluing or secret nailing
e Gluing
Solid subfloor (concrete or timber board)
Use of flexible flooring adhesive
Spread adhesive with a notched trowel (around 1m2) and

put, place the flooring planks and push them together
e Secret nailing

Ideal with wooden subfloor

Flooring planks should be perpendicular to the subfloor
Place a nail gun over the edge of the plank where the
tongue is found and push the nail at a 45 degree angle

AV
ACBA 4001
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Timber flooring
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Timber flooring

Solid blocks

ACBA 4001




Timber flooring

Tongue and groove

Fitting very similar to a jigsaw puzzle

Planks can installed glued down or floating
For a more secure fitting, they can be either:
- glued together

- held together with nails or screws

Easy solution to install

Repair can be difficult when glued or nailed

/]
ACBA 4001
FUNDAMENTALS OF CONSTRUCTION
TECHNOLOGY: LEVEL 4




Timber flooring

Click

The protruding piece ‘clicks” and locks into place
Easier to install

Eliminates nails and glue
Easy to replace

Requires a solid subfloor underneath as it can only be fitted as floating




Comparative Study: Ground Floors

Disadvantages

Option

Solid Concrete

Suspended Timber

Beam and Block

sock Construction technology. 1, House construction

Advantages

Cheap

Familiar Technology

Easy detailing to insulate and
resist moisture

Good loadbearing
performance

Resilient floor form
Can cope with sloping sites
and deep floor voids

Cheap

Fast

Good loadbearing capacity
Copes with sloping sites and
deep voids

sl Macmillan, 2013., Total Pages wil, 361 pages, & pages of unnumbered plates :

Wet operation slows
construction

Several operations involved
Expensive when dealing
with deep voids

Potential problems of decay
if subject to moisture
Expensive

Limited loadbearing capacity

More expensive than solid
floor construction on level
sites with small voids

When to use

Most common form of ground
floor

Used on relatively level sites
with traditional foundation
design

Rarely used in modern house
building

Sometimes adopted for high-
quality projects

Becoming very common in
house building

Particularly appropriate for
sloping sites with poor ground
conditions and sites involving
deep sub-floor voids

ACBA 4001
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CHARACTERISTICS

e Having a pitch below 10°

* Continuous covering

e Asphalt, fibre glass =1:80 12mm/m

e Built up 3-layer felt, ruberoid felt =1:60 17mm/m

* Minimum falls — if more than one fall (creating a
valley) then the fall should be doubled




Cold Deck roof

Cosling

waterproofing layer

roof deck
ventilated void beneath deck
raof joists
- Insulation
— celling
Roof covering Structural elements are
not protected
Ventilation is required
above the insulation
Timber deck Not recommended today
Sosalstion Banned in Scotland
Existing joists

ACBA 4001
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Warm Deck roof

waterproofing layer

 —————— — —— —— — — — —— """ap":'“r CDHTH:II |EFE|'
e — | roof deck
roof joists
— ceiling

waterproofing layer

insulation

vapour control layer

decking

existing (sound) roof joists
-

ceiling
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Inverted (upside down) roof

IoP s ——

J

ballast
insulation

combined waterproofing /
vapour control layer

roof deck

roof joists

ceiling

ballast
insulation

combined waterproofing /
vapour control layer

concrete roof deck

ceiling

ACBA 4001



https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwigwavo2L7YAhXCBsAKHeN-D0EQjRwIBw&url=http%3A%2F%2Fwww.greenspec.co.uk%2Fbuilding-design%2Fconcrete-flat-roof-insulation%2F&psig=AOvVaw1jJU75AP3PTLyu1o8jg48G&ust=1515168537041188

Creating the slope on a timber flat roof

Tapered firring pieces

Parallel firring pieces
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e Abutment details: throsting e, a7 @

e Twice weathered Concrete Coping ik — UM

* DPC below coping doc supported

e Cavity tray over cavity

e Weepholes @ 1m c-c

e 50mm angle fillet

e Code 3 lead flashing built into e g e
mortar joint Tacing T ot feast

e Lead upstand flashing

e 3-layer felt dressed up masonry P ..

e Screed to concrete roof @ 1:60 aF @ o
minimum fall o2 ﬁ;a .

ACBA 4001
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Building Regulations. Part H

« Water should drain to one or two edges
 There must be a slope of 1:80

 Waterproofing should extend up the adjacent walls at least
150mm from the roof surface

e Cold roofs must have ventilation
 Warm roofs must have a vapour control layer bonded to the deck

* Roofs must be wind resistant and strong enough to walk on

ACBA 4001
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PITCHED ROOFS

Considerations:

VVVVVVYVY

Span

Materials

Strength

Durability

Moisture resistance
Fire resistance
Stability

Insulation




PITCHED ROOFS

Monopitch
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PITCHED ROOFS

2 )
| D0xBO m L7
-

| # [O0TE Wi Ll FLATE
]

| 7oe3l2
FIDGE BO0FD

Duopitch = couple roof
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PITCHED ROOFS

load extends

on the roof \

common
rafter

ridge board

walls spreading
under the weight

wall plate

supporting wall

[,

]
—
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1
—

Couple roof — maximum span 3.5m
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PITCHED ROOFS

Collar roofs —
Maximum
Spans up to
4.5m

Collar ties
% at every
rafter pair

Distance X=4
the rafter length
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PITCHED ROOFS

Closed couple roof

Ridge

Internal : ;
Tie: typically
lnadbaaring 7& + BOmm 3
wall Wall nlate

Close Couple roof — maximum span 5.5m
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PITCHED ROOFS

Purlin roof — Spans up to 8m

Purlin roof Ridge ~

& -

Purlin
Common rafters

= H . -3 - S K
Purlin strut 9% | A W

Wall plate o

Internal /
loadbearing Binder
wall




PITCHED ROOFS

Ridge Board

Hip Rafters

Common Rafter Jack Rafters

Hipped roof
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PITCHED ROOFS

Pyramid roof
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PITCHED ROOFS

Ty

Gablet roof
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PITCHED ROOFS

Half hip roof

ACBA 4001
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PITCHED ROOFS

Gambrel roof

ACBA 4001
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PITCHED ROOFS

Mansard roof
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PITCHED ROOFS

Butterfly roof
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WALL PLATES

Provide the bearing and
fixing medium for various
roof members

Distribution of loads evenly
over the wall

Bedded in cement mortar on
top of load-bearing walls

nailplate
rafter
to wall
plate

biolt
wall plate
to weall

rafter

fwall plate

w3l |




WALL PLATES

Heavy/light restrain straps

- Heavy for lateral restrain
- Light for vertical loads

o
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WALL PLATES

Simpson clip



TRUSSES

Heavy timber roof trusses

Can cover 10-15m span

Support between 1 and 3 purlins (depending on the rafter
length) and a ridge beam.

In turn these support the common rafters

Purlins

ACBA 4001
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TRUSSES

Advantages

» Large spans

» Less need for intermediate load-bearing internal walls
» Faster construction

» Constructed in factory conditions — quality control

» Economic use of material — minimal waste

» Reduced skills required




TRUSSES

Disadvantages

» Design based upon span, loading of covering, wind
loading and snow/rain loads — cannot be adapted if
changes are made to any of the above

» Little or no loft storage space

» Internal partitions cannot be built until the roof has
been loaded by the covering

» Trusses must be plumb and spaced evenly and fixed
correctly

» Binders and braces are vital

» Delivery, handling and storage can affect their
performance




TRUSSES

Ridge Board

Common Rafter
Purlin -
_ Principle Rafter

N

Purlin Cleat

Wall Plate
Brick Fill

\
Strut Kin; Post Stone Template
Tie Beam

Builderbil Supporting Wall

King Post Roof Truss

ACBA 4001
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TRUSSES

How does a king post truss work?




TRUSSES

How does a king post truss work?

braces

post tiebeam

Ai

ACBA 4001
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TRUSSES
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TRUSSES

top chord
or rafter top chord

splice

Factory
assembled
Gang-nail plates

compression
web

& — i — 1] )
k—‘ Hﬂﬂnﬂmnr / \ bottom \ bottom chord
plates chord or ceiling tie

splice

wallplate

|anatum;-,r of a truss - (Fink) |
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TRUSSES

il =
it Shs

King Post Truss
Bolted steel plates rather than traditional timber-frame joints S—
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TRUSSES

Queen Post Truss
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TRUSSES

Crown Post Truss
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TRUSSES

KING POST : QUEEN POST

FINK = HOWE .I.

FAN r DOUBLE W 3

CANTILEVER 4 BOBTAIL
(OR STUB-END) .
..—.' B 2 = = = -
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EXERCISE

Consider what type of roof
the image shows.
List and name the elements
numbered 1-10
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EXERCISE

Considering this picture, design your own truss replacing
as many elements as possible by cables.

B lension

ACBA 4001
FUNDAJ CONSTRU

TECHNO!



EXERCISE

Design two different solutions for the joints A, B and C,
one traditional and one with plates.




TERMINOLOGY




TERMINOLOGY

Flue Liner & Cement Rain Cap
Shingle Covered Ridge Vent
Valley

foof Vent

2

T

\\\1 j' ~

Drip
Edge

| Piywood
Eave, lce and Snow Guard







PITCHED ROOF EAVES

CLOSED EAVES

Flush eaves
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PITCHED ROOF EAVES

CLOSED EAVES

Soffit eaves



https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjp49ahn4TYAhWTF8AKHTgLD7cQjRwIBw&url=https://fet.uwe.ac.uk/conweb/house_ages/elements/section5.htm&psig=AOvVaw0Kz_8YvDunZ4X0rV-jKRqT&ust=1513160153608180

PITCHED ROOF EAVES

CLOSED EAVES

Gutter

Soffit eaves

Rafter Tail

Soffit

%
Rafter

ascia

wall
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PITCHED ROOF EAVES

OPEN EAVES
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ROOF COVER

Ridge Board

Roof Joist

Breathable
Membrane Or
Roof Felt

Roof Batten

Clay Tiles or Slates

Shorter Eaves Tiles Hidden By Layer Above

Barge Board

Guttering —  Soffit

Where do we put insulation?

ACBA 4001
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TECHNOLOGY: LEVEL 4



ROOF COVER

Potential thermal bridge
Another insulation layer is required

reused f new tiles / slates

tile / slate battens

countar battens

breathable sarking
membranefwood fibre board

insulation batwaen rafters

vapour membrane (VCL)

sarvice void

plasterboard

ACBA 4001




Timber battens and counterbattens
(BS 5534:2014+A2:2018)

should be of the following species:
a)British-grown
e larch
e British pine
e British spruce
b)imported:
e redwood
e whitewood
e spruce-pine-fir (USA, Canada)
e southern pine (USA)




Timber battens and counterbattens
(BS 5534:2014+A2:2018)

Minimum timber batten sizes

Application Basic minimum size of batten 439
Up to 450 mm span® 451 mm to 600 mm span?
Width Depth Width Depth
mm mm mm mm

Slates (double-lap):
e natural: sized or random 50 25 50 25
¢ fibre-cement or concrete 38 25 50 25

Clay and concrete tiles:

 double-lap 38 25 38 25
e single-lap 38 25 50 25
4 Tolerances on the basic sizes of timber batten should be: width +3 mm, depth i mm, based on
measurement at areference moisture content of 20% (see Annex D). +3

8 These minimum sizes do not apply to battens used to support ridges, hips and valleys.

© Batten sizes for other slates, tiles and shingles such as timber shingles and shakes and metal tiles, or

other proprietary roofing products, should be in accordance with the manufacturer’s recommendations.

D) Span is defined as the distance between centres of supports, or the clear distance between the faces
of supports plus half the bearing length at each end support, whichever is the lesser. The end-bearing
length should be not less than 17.5 mm. Seha ol

FUNDAMENTALS OF CONSTRUCTION
TECHNOLOGY: LEVEL 4



Roof materials

Slate shingles
- Long lasting (up to 150 years)
- Fire resistant
- Low water absorption
- Relatively heavy roof
- Common large size 600x300mm
- Quality determined by thickness
- Best: 4mm thick
- Medium strong: 5mm
- Heavy: 6mm
- Extra heavy: 9mm




Natural slate shingles:

Pitches from 20° to 459
Every slate double nailed
(head or centre fixed)
Staggered joints

Half slates traditionally at
verges

The larger the slate, the
lower the roof and the
greater head lap required
Weather conditions also

affects
(see BS 5534:2014+A2:2018)

ACBA 4001
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discussing design requirements. o < less than 56.5 Ifm? per
L1 spell (moderate)

Further information is available from the

Welsh//SIate Technical Department.
T > greater than 56.5 I/m?

‘ per spell (severe)

b e
% B\smmu‘h

DS
R . -

3 > Y B ey
5 Z 7 —— )
L\{b/%f ;’3 Livvrwvlk&. ¢ R \D:nasier/_\

S ~r i FJQ ffield _®
A [ T incoln /
—
£ / * Hottingham ~J ‘\\
e / \
St Sy Norwich
= ) - lorwic
/2’_\2‘ » Leicester
aidipn o = Birmingham . (Gleat*amcmh
e P
B (j—/‘ \}_,,\_4 ® Cambridge :
\m\.f;fffj ﬁ,f S?'-_ Harwich
gans
& df,\ U\,N“‘B S LONDON @
Cr g > * Newbury . e
® Bristol o)
=
Dover
o
.f/r

Penzance (&

Annual driving rain index T




MODERATE EXPOSURE less than 56.5 |/m? per spell Heap lap (mm)

Size (Nominal) Minimum Rafter Pitch

mm 20° 22 5% 257 27 57 30° 35 40° 45°to 75°  85°
600 x 350 115 105 95 85 80 70 60 55 -
600 x 300 - - 95 85 80 70 60 55 -
550 x 300 - 105 95 85 80 70 60 55 -
500 x 300 115 105 95 85 80 70 60 55 -
500 x 250 - - 95 85 80 70 60 55 50
450 x 300 - - - - 80 70 60 a5 50
450 x 250 - - - - 80 70 60 55 50
400 x 300 - - - - 80 70 60 55 50
400 x 250 - - - - 80 70 60 55 50
400 x 200 - - - - 80 70 60 55 50
350 x 300 - - - - 80 70 60 55 50
350 x 250 - - - - 80 70 60 55 50
350 x 200 - - - - 80 70 60 55 50
300 x 200 - - - - 80 70 60 55 50
250 x 150 - - - - 80 70 60 55 50

ACBA 4001
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SEVERE EXPOSURE 56.5 |/m? or greater per spell

Heap lap (mm)

Size (Nominal) Minimum Rafter Pitch

mm 20° 22.5° 257 2758 30° 357 40° 45°to 75°  85°
600 x 350 - 130 120 110 100 90 80 70 -
600 x 300 - - - - 100 90 80 70 -
550 x 300 - 130 120 110 100 90 80 70 -
500 x 300 - 130 120 110 100 90 80 70 -
500 x 250 - - - 110 100 90 80 70 65
450 x 300 - - - - 100 90 80 70 65
450 x 250 - - - - 100 90 80 70 65
400 x 300 - - - - 100 90 80 70 65
400 x 250 - - - - 100 90 80 70 65
400 x 200 - - - - 100 90 80 70 65
350 x 300 - - - - 100 90 80 70 65
350 x 250 - - - - 100 90 80 70 65
350 x 200 - - - - 100 90 80 70 65
300 x 200 - - - - 100 90 80 70 65
250 x 150 - - - - 100 90 80 70 65

ACBA 4001
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Roof materials

Clay

Long lasting (less than slate)
Fire resistant
More porous
Many shapes (flat or curved)




Plain clay tiles
359-50°0 Pitch

Plain clay tiles Hooked
over battens and nailed
every course

Staggered joints

ACBA 4001
FU
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Historic clay
Roman tiles
15 9- 209 Pitch

ACBA 4001
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Roof tile materials

Concrete

Most common type in the UK
Much stronger

Can support weather conditions
much better (wind, rain)

Fire resistance

Cheaper




ROOF COVER

ridge board | | ! % Bg
| P P
J 1

T

H Top tiles ++_____
P nailed ; !

'l I
] / s
il
P
“J‘\f'aftﬁfs about 50mm
— oververge @

battens

J'I'|

//
Just interlocking concrete tiles
At pitches lower than 12.5° /
With a bigger angle, concrete tiles / 7
fascia ©diydata.com vergetiles ~ ©aves
hooked over battens edge of nailed
Nailed every 4t row el

Straight joints or staggered
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Single lap, flat tiles

1 Key

1 Head-lap
2 Margin

3 Overhang

4 Gauge

LL~
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Double lap, flat tiles

Key

1 Top course tiles

2 Tile battens

3 Batten/tile
gauge

4 Tile head-lap

5 Eaves course
tiles

6 Side-lap

7 Area of spread
of water

8 Standard tiles

ACBA 4001

FUNDAMENTALS OF CONSTRUCTIO
TECHNOLOGY: LEVEL 4



Double lap, flat tiles

Top course tiles
Tile battens

Batten/tile
gauge
Tile head-lap

Eaves course
tiles

Side-lap

Area of spread
of water

Standard tiles




Side laps




TRADITIONAL SLATES
SIZE IN INCHES - LENGTH x WIDTH

EMPRESS 26 x 16 VISCOUNTESS 18x9
PRINCESS 24x 14 WIDE LADY 16 x 10
DUCHESS 24 x 12 BROAD LADY 16x9
SMALL

DUCHESS 22x 12 LADY 16 x 8
MARCHIONESS 22 x 11 WIDE HEADER 14 x 12
BROAD

COUNTESS 20x 12 HEADER 14 x 10
COUNTESS 20x 10 SMALL LADY 14x38
SMALL 18 x 10 NARROW LADY 14 x 7

COUNTESS




/\/\/_ p
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165 13
Linear Cover = 1665 +/- 1.3 shunt,

Rosemary Clay Classic Smooth
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Double Roman Concrete Interlocking
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Linear Cover = 200 (x3 Shunt)

Concrete Profiled
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Renown Concrete




Fibre cement slates

Were asbestos!
Nailed as natural slate
but additional copper
disc rivets are
required


https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiX5dX_rb7YAhUJJ8AKHRBKB-gQjRwIBw&url=https://www.lbsbmonline.co.uk/thrutone-fibre-cement-slates-600-x-300-pallet-of-540-slates&psig=AOvVaw14vdDNS1KugMMJlVQXDrrZ&ust=1515156953753879
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi7_IGer77YAhWLDMAKHSYkAyEQjRwIBw&url=https://www.istockphoto.com/au/photo/copper-roofing-disc-rivets-on-artificial-slate-gm172445113-23786765&psig=AOvVaw2VuBDElgnLKTwCXJe7yhrY&ust=1515157222774121

Timber shingles

Western Red Cedar or Sweet Chestnut



https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiQzfflyL7YAhVDLcAKHbcKAN4QjRwIBw&url=http://www.clarke-roofing.co.uk/services/timber-shinkles-and-shakes/&psig=AOvVaw3iqQg1i2HadpUFEXQEfv6T&ust=1515164080281043
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjg-Palyb7YAhXKCsAKHRLhBwMQjRwIBw&url=http://www.capitalforest.com/portfolio/certi-sawn-tapersawn-shakes/&psig=AOvVaw1gSr-S-r_13u8IhW9l2kaM&ust=1515164347562626

Stone tiles

Stone tiles with
diminished courses
Traditionally hooked over
battens with dry oak pegs




Detailing and supplementary guidance from manufacturers.

__Eternit

VELUX Radiand

)y Sandtoft



https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj3toDjsr7YAhWpLsAKHT8iD_YQjRwIBw&url=https://www.roofingsuperstore.co.uk/product/redland-rosemary-clay-classic-rh-verge-tile-light-mixed-brindle.html&psig=AOvVaw2IpNuzbBw5HGfFINa5gchU&ust=1515158310946440

Profile sheets
Corrugated steel (iron)
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Profile sheets
Box section — plain & Insulated
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https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj6sb6ksL7YAhVrCcAKHf9LBmYQjRwIBw&url=https://www.roofingsuperstore.co.uk/product/marley-plain-tile-top-clip-.html&psig=AOvVaw0n9FFm1cNUaY40jBp5Bvey&ust=1515157646844227
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj6sb6ksL7YAhVrCcAKHf9LBmYQjRwIBw&url=https://www.roofingsuperstore.co.uk/product/marley-plain-tile-top-clip-.html&psig=AOvVaw0n9FFm1cNUaY40jBp5Bvey&ust=1515157646844227
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjR09DMt77YAhUIJcAKHclADf0QjRwIBw&url=http://durban.locanto.co.za/ID_1250046211/IBR-Roofing-Corrugated-iron-for-sale-at-wholesale-prices.html&psig=AOvVaw0KUAm89MFa_uM4luf11GrR&ust=1515159187201393
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiymPqXuL7YAhXOFsAKHVppAcYQjRwIBw&url=http://www.rollaclad.com/insulated-box-profile-roofing-sheets.html&psig=AOvVaw1bh-qBzBi9TqdTuoZ6uko2&ust=1515159738650178

Profile sheets
Standing Seam

https://www.euroclad.com/roofs/vieo-roof-profile/
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https://www.euroclad.com/roofs/vieo-roof-profile/

Profile sheets
Plastic, steel or composite replicating tiles or slates



https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjlhJPmzr7YAhWGHsAKHXoFDgIQjRwIBw&url=https://ausdisctechnologies.com/roof-covering-materials/roof-covering-sheet-amazing-roof-covering-materials-roof-covering-sheet-roof-covering-sheet-suppliers-and-manufacturers-at-alibaba-com-pretty-shed-roof-covering-materials_amusing-corrugated-roof-cover/&psig=AOvVaw2pULGojJRHfqE0Lp9V_G_-&ust=1515165806210974
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjIrOrvz77YAhXLDsAKHcorD58QjRwIBw&url=https://www.indiamart.com/proddetail/pvc-tile-roof-sheet-4307443433.html&psig=AOvVaw2pULGojJRHfqE0Lp9V_G_-&ust=1515165806210974

Thatch - Long straw or reed
depending upon exposure and location
Steeper pitch for reed thatch



https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjmoavz6r3XAhVN-qQKHam-Ac8QjRwIBw&url=http://welshbuildings.blogspot.com/2012/08/&psig=AOvVaw0AKKd8baVM3W5AJz6Ssm8V&ust=1510740968940343
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiQidO8zb7YAhVJJMAKHUVQBLwQjRwIBw&url=https://pilgrim.ceredigion.gov.uk/index.cfm?articleid=2290&psig=AOvVaw0gk46NCt8wpVcEhaxon3bY&ust=1515165470683274

Solar roofing tiles



https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjTq4P30L7YAhXVFsAKHfjdBKUQjRwIBw&url=https%3A%2F%2Fwww.roofingcalc.com%2Fpv-solar-power-systems-for-homes%2F&psig=AOvVaw0mLzXvASQZQIXFYQuBI_80&ust=1515166352950769

Exercise

Design the following joints:

- Valley

- Hip

- Encounter with a chimney
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BACK CAP
FLASHING

T—-|-—1 4"

— -
— 3/4"

4—

— CUT 1" DEEP
GROOVE IN
MORTAR JOINT

.—— CAP FLASHING
—— BASE FLASHING

SHINGLE
ROOF

'FRONT CAP
FLASHING

_FRONT BASE
FLASHING

SIDE CAP
FLASHING

Figure A
Chimney flashing details
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Key
A Valley gutter width
B

vl

B

v2

Tile/slate overhang to the tilting fillet to be not less than 50 mm

Clear channel between bedding and tilting fillet to be not less than 25 mm

ACBA 4001
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Minimum gutter valley width (BS 5534:2014+A2:2018)

Roof pitch Valley gutter width (4)%

Design rainfall rate Design rainfall rate Design rainfall rate

225 mm/h 150 mm/h 75 mm/h

X, <25 X, >25m? X;s25m’on X >25m? X,<25m’on X, >25m?

m? on <100 m?on  plan® <100 m? plan® <100 m?

plan® plan® on plan ¢ on plan®
degrees (°) mm mm mm mm mm mm
12.5to0 17 150 250 125 200 125 150
17.5to 22 125 200 125 150 100 125
22.5to 29 100 150 100 125 100 100
30 to 34 100 125 100 100 100 100
=35 100 100 100 100 100 100

NOTE See also NFRC Technical Bulletin 28 [12].

4 Dimension A (see Figure 7) is measured as a horizontal distance between the tiles or slates in metres.
Bl See 6.13.2Dh).

9 See 6.13.2¢).
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Introduction
Insulation products have developed significantly with
technological advances.

Legislation has acted as the catalyst for development, from
the basic requirements under the Building Regulations Part
L, to compliance with government carbon reduction targets,
driven through advanced programmes such as the Code for
Sustainable Homes and BREEAM.

Specification of insulation products is often based upon the
minimum requirement of the Building Regulations AD
(Approved Document) Part L and their relationship with
manufacturers performance data, and it has been
suggested that legislation is driving the production of a
range of products that 'just work', presenting little apparent
difference between them.

The Building Regulations
Conservation of fuel and power

A

L1A Conservation of fuel and power
in new dwellings

APPROVED DOCUMENT

Latest Edition
with up-to-date
amendments

ACBA 4001
FU



In order to specify insulation correctly however,
the specifier needs to understand the reasons
why it works, and apply the correct technology
to any given construction detail.

In understanding more fully the processes that
make insulation work, and indeed the factors

® that stop it from working, specifiers will be in a
far stronger position to specify the correct
material for the correct application.

The installed performance of an insulation
product is reliant upon not only performance
characteristics and the adherence of
contractors to manufacturers and general best
practice workmanship requirements, but also
the suitability of the insulant specified to its
installed location.

ACBA 4001
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Heat Transfer

<A ' radites through
/J\F —
 How insulation works Ttﬁnaiﬂ 1 §
Thermal energy radiates through air from  fire S lAir cooled
* |nsulation products are designed to T AR N | s l fy room
frustrate the transfer of heat across Al W\\\f L [ [+ fumece: JS'"kS
the material itself. There are three “ ) ==

methods of heat transfer: radiation,
conduction and convection.

—_—
Heat transfer mechanisms include: . ~

e Radiation.
. Convectl.on. | k)
e Conduction.
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Radiation

Any object whose temperature is higher
than the surfaces that surround it will
lose energy as a net radiant exchange.

Radiant heat can only travel in straight
lines. Introduce a solid object between
points A and B, and they will no longer
directly exchange radiant heat.

Radiation is the only heat transfer
mechanism that crosses vacuums.

ACBA 4001
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Conduction
Conduction is reliant upon physical
contact.

If there is no contact, conduction cannot
take place.

Contact between two substances of
different temperature results in a heat
exchange from the higher temperature
to the lower temperature substance.

The greater the temperature
differential, the faster the heat
exchange.

( cONDUCTION )

(H-ea.t energy is transferred through direct physical contact)

B L8
-

-
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Convection
Convection is the transfer of energy via fluids (gases and liquids).

It is this method that plays the greatest role in the liberation and transfer of heat in buildings.

The most common propagation of this effect is from solid to gas, i.e. object to air, and then back again,
typically as the air meets with the external building fabric.

Convection

warm

/ \ / \ / molecules

Snocglecules £ T L 7 L T
A N A NN
W heat

© 2013 Encyclopaedia Britannica, Inc.




Performance
Insulation materials limit the flow of energy (heat) between two bodies that are not at the same temperature.

Greater insulation performance is directly attributable to the thermal conductivity of the insulant. That is, the
rate at which a fixed amount of energy transfers across a known thickness of the material.

The direct inverse (reciprocal) of this measure is the material's thermal resistance, which measures the
material's ability to resist the transfer of heat.




Thermal conductivity

Thermal conductivity, often referred to as the 'K' or 'A' (lambda) value, is a constant for any given
material, and is measured in W/mK (watts per kelvin meter).

The higher the A value, the better the thermal conductivity.
Good insulators will have as low a value as possible.

Steel and concrete have very high thermal conductivity and therefore very low thermal resistance.
This makes them poor insulators.




Thermal resistance

Thermal resistance, referred to as the 'R' value of a material, is a product of thermal conductivity and
thickness.

The R-value is calculated from the thickness of the material divided by its thermal conductivity and
expressed in the units m2K/W (square metre kelvins per watt).

The greater the material thickness, the greater the thermal resistance.




U-value

In construction terms, while a U-value may be calculated and attributed to a single thickness of any
material, it is more usual to calculate it as a product resulting from the assembly of different materials in

any given form of construction.

It is @ measure of the transmission of heat through a pre-determined area of the building fabric — this
being 1 sg. m.

The unit measurements are therefore W/m2K (watts per square metre kelvin) and describe the heat
transfer, in watts, through a square metre of a building element (such as a wall, floor or roof). This is used
to calculate the heat transfer, or loss, through the building fabric.

For example, if a wall had a U-value of 1 W/m2K — with a temperature differential of 10°, there would be
a heat loss of 10 watts for every square metre of wall area.




Typical values
U-values are measured in watts per square metre per degree Kelvin (W/m?K).

For example, a double glazed window with a U-value of 2.8, for every degree difference in temperature
between the inside and outside of the window, 2.8 watts will be transmitted every square metre.

A range of U-values are indicated below for the purposes of comparison only:
Solid brick wall: 2 W/m?3K.

Cavity wall with no insulation: 1.5 W/m?K.

Insulated wall: 0.18 W/m?K.

Single glazing: 4.8 to 5.8 W/m?K.

Double glazing: 1.2 to 3.7 W/m?K depending on type.

Triple glazing below: 1 W/m?K.

Solid timber door: 3 W/m?2K.




Common available insulation materials

THERMAL RESISTANCE
M2K/W - MORE
INDICATE BETTER
PERFORMANCGCE

THERMAL CONDUCTIVITY
INSULATION MATERIAL W/MK - LESS INDICATES
BETTER PERFORMANCE

0.032 - 0.044 3.10-225 0.32 - 0.44

0,035 - 0.044 2.85-2.25 0.35 - 0.44
0.042 238 D.42
0.036 2.77 0.36

0.040 The nature of this insulant does not lend itself

diractly to direct comparison on thermal
resistance or stand alone U-value

0.029 - 0.036 3.44-2.77 0.29 - 0.36

0.22-0.29 0.45-3.44 2.22-029

0.021 - 0.022 4.76 - 4.54 0.21 -0.22
0.021 4.76 0.21
0.004 5.00 0.20
0.013 0.77 1.29

Thermal resistance figures are based 100mm thickness of insulation material
U - values shown indicate heat loss in watts / sq.m degree for insulation product alone




Part L of the Building Regulations (Conservation of fuel and power) now prevents certain forms of
construction by setting limiting standards (i.e. maximum U-values) for building elements.

It should be noted however that these are maximum permitted values, the specification for the
notional domestic building referred to in Part L1A has considerably lower values, for example:

External wall: 0.18 W/m?2K.

Floor: 0.13 W/m?3K.

Roofs: 0.13 W/m?3K.

Windows, roof windows, glazed rooflights and glazed doors: 1.4 W/m?K.




Calculation

The U value of an element (in W/m?K) can be calculated from sum of the thermal resistances (R-
values in m?K/W) of the layers that make up the element plus its inside and outside surface
thermal resistances (Ri and Ro).

U-value =1/ (2R + Ri + Ro)

Where the thermal resistance of the layers of the element R = the thickness of each layer / the
thermal conductivity of that layer (its k-value or lambda value (A) in W/mK).




DaAMP PROOF COURSE

= KTRATHERM THIN=R - XT/CW
CAVITY WaLL EOARD

VAPOUR COMTROL LAYER

&———— SCREED

I

KTRATHERM THIN=R = ¥T/UF
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L. ':d_ : :'..'-".‘ . "' i .._i_ 1
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Rigid foam makes cathedral ceilings possible

A vented cathedral ceiling is difficult to insulate well enough for cold climates
without rigid foam installed on the underside of roof rafters. Not only does

the rigid foam add necessary R-value, but taping the seams also helps to
prevent air leakage. As with a flat ceiling, block between the rafters with
rigid foam, and make sure the cavity insulation covers the top plate.

Ventilation baffle

Self-adhering underlayment

Rigid foam is fastened to the underside
of roof rafters, where it can minimize &
thermal bridging. &

\

igid foam o AR O

Soffit vent




Raised plates allow deeper insulation

When rafters bear on the exterior wall’s top plate, there is little room for

insulation at the eave. A raised plate sits on top of the ceiling joists and allows
deeper attic insulation. (Similarly, raised-heel trusses are a good option.)
Make sure the insulation covers the plate, and use a piece of rigid foam
beneath the ventilation baffle to prevent airflow into the attic.

Ventilation baffles allow airflow from
soffits to ridge vents.

Self-adhering membrane adds an
additional layer of waterproofing at eave.

Rigid foam sealed into place keeps
outdoor air from entering attic.

Soffit vent

Raised plate is nailed and glued
to top of ceiling joists.

Ceiling joists

Continuous bead of sealant keeps
conditioned air in and cold air out.
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Types of Insulation

Thermal insulation materials have a low thermal conductivity which serves to limit the flow of heat
energy between one side of the insulation and the other.

In the build environment, thermal insulation is typically used to reduce the passage of heat between
the inside of a building and the outside.

There are many different types of insulation, which vary in terms of colour, surface finish texture, core
composition and performance. Very broadly however, they tend to be open cell or closed cell.




Millions of air pockets formed by forcing air into

o / Millions of individual cells formed by low transmittance
layered glass fibres during product manufacture

Wiy /
s Nt % gas introduced during product manufacture
g r LR, o8 0% ¢y .~ v & v
r

Temperature gradient across insulaticn

Temperature gradient across insulation

Tiny air movements extract
conductive heat from glass
strands and deposit it with

cooler glass strands

1 Microscopic low conductivity gas
«  filled bubbles extract tiny amounts ¥
¢ | of heat from their warm cell walls |, = =

Closed cell insulation - extruded polystyrene Open cell insulation - glass wool

Open cell insulation allows the passage of air through air pockets, but the
route is so complex that effectively, no air will pass from one side to the other,
and so heat transfer by convection is prevented.

Closed cell insulation is formed by bubbles of gas whose thermal conductivity
is very low.
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Blanket insulation (also called matting
insulation)

This is generally the easiest to install and is
commonly used as roof insulation. It typically
comes in foil-backed rolls which can be placed
between joists or rafters, and may be held in
place by timber battens attached to and
across the joists or rafters.

It is usually made of mineral or glass wool but
can also be made from plastic fibres, and
natural fibres such as cotton and sheep’s
wool. The depth of blanket-style insulation
varies depending on the exact composition
and the performance required, but it is
typically in the range of 100-200 mm.




Mineral wool
Mineral wool generally refers to fibre materials that are formed by spinning or drawing molten
minerals. It can be manufactured in various thicknesses and widths and is often supplied in rolls.

Sheep’s wool

This type of insulation has the benefit of being 'sustainable’, and offers an effective alternative to other
synthetic types of insulation. It is increasingly being used between roof beams, under floors and in
solid walls. It is often treated to make it more fire and insect resistant.

Glass wool
This type of insulating material consists of glass fibres arranged using a binder into a wool-like texture.
Glass wool can be produced in a variety of ways, such as in rolls, slabs, applied in place, or sprayed.

ACBA 4001
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Foam boards
These are rigid panels of insulation which are cut and fitted in place.

Most commonly they are made from polystyrene, polyisocyanurate, and polyurethane, and may be
fitted to a depth of around 175 mm. They are used predominantly where there is weight that
needs support, i.e. under a floor or in a loft.

The benefits of foam boards are that they are durable and can also provide acoustic insulation.
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Radiant barriers

These inhibit heat transfer by
thermal radiation. They are capable
of being stapled to the underside of

rafters.

They are more effective in hot
climates, where reduced heat gain
may allow for smaller air
conditioning systems.

In cool climates, installing more
thermal insulation it is usually more
cost effective. The thickness of a
radiant barrier is usually between 3-

5 mm.

ACBA 4001
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Blown-in insulation

This involves mineral fibres being
blown into a void in the space that
needs insulating. Although requiring
specialist equipment, it is quick to
install and can be effective for spaces
with limited access, such as gaps
between roof joists or cavity walls.

The most common materials that are
used include cellulose, fibre glass
and mineral rock wool.

ACBA 4001
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Spray foam insulation

Typically, spray foam is formed of
polyurethane and is sprayed as a liquid
which gradually expands to up to 100
times its original volume.

Once set, it creates an effective thermal
and noise insulating layer.

Slow-curing foams can be used for cavity
walls as they will flow around any
obstructions before hardening. As spray
foam can produce dangerous fumes and
damage the structural integrity of the
building if applied incorrectly, professional
installation is recommended.




Summary Week 4:

Assessment 2
Ground Floors

Upper Floors

Roof Construction
Thermal Performance
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