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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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Week 2:
Introduction to Superstructure

External Walls

Openings

Building Regulations ad e ode
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Functions of Buildings

Why do we Build?

The use of buildings as protective
structures or enclosures.

Since fire was first used by primitive
people to provide light and heat, the
use of energy to aid in environmental
moderation has developed internal
environments that reduce the effects
and extremes in the external climate.

https://i.dailymail.co.uk/i/pix/2015/07/03/14/:

-3148511-image-a-2
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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

daccuracy.

As well as protection and enclosure we can now consider:

* Thermal Insulation and temperature control
e Acoustic insulation

* Provision of Light (natural and artificial)

* Controls for humidity and ventilation

* Exclusion of contaminants.

ONSTRUCTION
4



Case study 1: Styles of buildings

Thermally light structures in Thailand

These dwellings are located in Thailand. The lightweight construction form is created by the use of
locally available materials. The large openings allow air to pass through the building to cool the
interior quickly. Thermally light structures of this type are common throughout the Far East. They
utilise local materials that are readily available. However, with the advent of more modern
construction forms and the incorporation of air conditioning systems they are now restricted to
rural areas.

A simple cottage dwelling located in the North of England is above. The use
of slate for the roof and brick for the external walls is typical of many
buildings of this age and type. In contrast, the buildings in the right-hand
picture reflect an earlier form of building in which a structural timber frame is

European vernacular buildings
P g used rather than loadbearing external walls. Note that the upper floors

: ] ) roject outwards over the street. This allows more floor area to be created
These are examples of heavyweight construction forms found in England and France. The use of L

local stone and slate for the walls and roofing reflects regionally available materials, although the
‘gothic’ style of the building above is actually a copy of earlier styles. The building was constructed
in the Victorian period. The windmill, in contrast, is typical of simple rural building styles.

within the dwelling while minimising the area of land utilised. This style was
actually driven by economics rather than functionality. At the time of its
construction taxes were based on the ground floor area of the building.
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GROUND WORKS 2
GROUND WORKS 3 Functions of Buildings
Groundworks 1

GROUNDWORKS 5

SUB-STRUCTURE and GROUNDWORK INTRODUCT... Hi Gavin, when you submit this form, the owner will be able to see your name and email address.
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* Required

1 hidden channel

1. What do you consider to be the main differences between the terms "Vernacular Building' and
'Modern House construction'? *

Enter your answer

2. How could these two styles vary in terms of the building performance? *

Enter your answer

3. Explain what you would consider to be a Thermally Light Building? *
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Building Styles:

A vernacular building style is specific to a region and uses the
local materials available in its construction to form the building
fabric.

Internal gains from
people and
equipment

Optional renewable enengy
system to achieve Net Zero

Modern House construction uses a wide variety of materials
and techniques and is not specific to any particular region.
Construction methods, materiality of the building envelope and  sou shadng
performance of the building fabric can be modified to suit the
requirements.

Continuous Super
insulated envelope

High performance
windows and doors

Space for smoking £
pragerving mests & fish

Large bmbers to make

Smoke released through thatch

no reed for a chimney

Fresh
supply air

‘ bathroom

‘ ﬂ- ~ @&

Heat Recovery
Ventilator (HRV)

= £, Cunside air

man frams ( it
Thack thatch | SUst i
e Solar gains in  p—— “;;;'L L - 5 Outside air
heating months living room — - filter

Upright loom S ” = ; = { Srairs outside
—s ; i the envelope

Fresh supply air E .'Fd‘c'! - lt

heat register [ Alrfalr B :

heat exchanger mi §

I Ll L ] f

{ Earth heat exchanger

[also as brine circuit or direct evaparator)

Passive House Diagram
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Thermally Light V’s Thermally Heavy:

Thermally light buildings are physically light in weight and
have a fabric which has little capacity to absorb heat. Such
buildings respond quickly to changes in external
temperatures.

By contrast thermally heavy often have a heavy dense fabric
which reflects some heat and absorbs much of the rest.
They insulate the interior by reacting slowly to variations in
external temperature.

ACBA 4001
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Performance Requirements of the Building Fabric

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

* Structurally Stable

* Durability

* Thermal insulation

* Protection from weather and exclusion of moisture
* Acoustic performance

* Flexibility to change to changing needs

* Aesthetics

* Buildability

* Sustainability
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EXTERNAL WALLS




FUNCTIONAL REQUIREMENTS OF EXTERNAL WALLS

Weather protection

Fire resistance
Thermal resistance
Strength and stability
Durability
Buildability
Noise insulation

ACBA 4001 B
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SOLID WALLS

Load-bearing and non-load bearing

ACBA 4001
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SOLID WALLS

Traditional construction. Pre 1919 solid walls

Combinations
Ashlar with
) Rubble wall with brick backing
1 brick wall Rubble wall brick badking
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=
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Ashlar with
rubble backing
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SOLID WALLS

Traditional construction. Pre 1919 solid walls

Brickwork. Bonds
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SOLID WALLS
Traditional construction. Pre 1919 solid walls

Brickwork. Bonds _
stopped end or plain

wall 11/2 B thick jamb of opening

}

IEl BRICK WALL

queen closer

Double Flemish bond.
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SOLID WALLS
Traditional construction. Pre 1919 solid walls

Brickwork. Bonds

Quetta Bond

== Reinforcing bars ‘
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CAVITY WALLS

Type of double skin created by two walls and a cavity in between

Purpose:

Weather protection
Thermal insulation
Noise attenuation

Two walls joined by metal ties
Weepholes to release any
moisture or humidity

Two inch

‘“n_.t-""f minimum cavity

S

Metal tles

Flashing

ACBA 4001
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CAVITY WALLS

* Two walls joined by metal ties
* Weepholes to release any moisture or humidity

ACBA 4001
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CAVITY WALLS

Insulation

4
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CAVITY WALLS

Insulation. Some types

Phenolic foam Polyurethane foam Extruded polystyrene




CAVITY WALLS
Damp Proof Course (DPC)

Prevents groundwater from being absorbed by capillarity action in
walls

ACBA 4001 P
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CAVITY WALLS

Damp Proof Membrane

Application in floors

= Damp proof membrane linked to DPC

Insulation turned Concrete slab min

. up@&detﬂﬁ I::Gl‘ 1 thickness 100mm
. < | _preventco “insulation
DPC - bridging et

Insulation

a7 ; ]

1 _,.-""-

i Additional DPM if
B Y
RSOy

s Sand blinding

_ SANUN
R

%
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¢ﬁ" “x_ﬁ
4 = Well compacted
-« 3 L inert hardcore
- -
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CAVITY WALLS

Cavity drainage

Weep Holes sheamng poper
maisture and
4 _@xtends down lo

waap holes alkow air

imte cavity (o equalize

pressure) while allowing
waler to drain out

brick lug

flashing or mokst stop projects
slightly beyond foundation edge

W

[

Alr Barrier lapped over flashing

YN

Base Flashing adhered to sheathing
and extended past face of wall

Weep Hole

ACBA 4001
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CAVITY WALLS

Cavity drainage

ACBA 4001
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VAPOUR CONTROL BARRIER

Block the warm moisture in a room to enter the wall and affect
insulation and other elements inside (structure frame, other layers,

etc.)

Not needed in warm climates
If in the wrong position, it can cause more harm tan benefit
Always in the warm side (between insulation and drywall)

Depending on the type of construction, we can consider a
waterproof, breathable layer

ACBA 4001
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Brick veneer/stone veneer —————» ]
Drained cavity %
Exterior rigid insulation — extruded -]
polystyrene, expanded polystyrenea, |~
isocyanurate, rock wool, fiberglass
L
Membrane or trowel-on or spray A
applied vapor barrier (Class | vapor
retarder), air bammer and drainage d
plane (imparmeable)
Concrete block e
]
Metal channel or wood furring 4
Gypsum board
Latex paint or vapor semi-

permeable textured wall fiinish

ACBA 4001
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EXERCISE

Draw a cross section for a typical external cavity Wall in Swansea.
Include all elements that are necessary for the correct
performance.

ACBA 4001
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Green Bridge of Wales, Pembrokeshire

ACBA 4001
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LINTEL FAILURE
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ARCH LOAD TRANSFER

___________________ [ —— ceptwenn

line
centre line

Span

https://www.youtube.com/watch?v=JIL6ZHChhQE

Load Applied Here

N Load Supported Here
springing

Load Supported Here

SEGMENTAL ARCH




ARCH LOAD TRANSFER
GRAVITY LOAD-PATH

N

CROSS SECTION
SCALE 1/32" = 10" Notre Damme, Paris

ACBA 4001
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ARCHTYPES N\ & ¢

FRENCH

CORBELLED

TRIANGULAR

SEGMENTAL

MEDIEYAL DOOR

CYCLODIDAL
HorizonTaL
ACBA 4001
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FACE BRICK ARCH TYPES
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LINTELS

Construction of element that can support flexural efforts

Interaction zone

Application level

T T T

1Illllll

Lintel l]l| |

L 1T I 1

L, Clearspan e

1.1x clear span
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LINTELS

Timber elements

* They will cover the whole
span and will be supported at
the jambs

* Maintenance is essential

* Itis more flexible than
masonry and can bend
without breaking

* Bending is an indicative of
wrong performance but does
not mean immediate failure

ACBA 4001
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LINTELS

Stone elements

* Similar construction

e Much heavier

* No special maintenance

» Stone has little flexural strength,
improved with thickness

* Fragile. Easy to break

* Ruined when broken

ACBA 4001
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LINTELS

Cast in-situ elements
* They are made at the same time of the wall

e Usually made of reinforced concrete to absorb

* More difficulty in construction

construction and form part of it
flexural efforts properly

* Framework/mould
* Reinforcement
* Pouring concrete
Replacement and repair are more difficult

| ‘ ] I~ 1 1
T 1 11
T 1 T T 1

TN Ll R

"

Z —Stirrups
Main
Ruinforemaent

le) Longitudinal Section (b) Cross=-
Section

—
|

]
I
=
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LINTELS

Precast/pre-stressed elements

* Made off-site
* Reinforcement can be pre-stressed to absorb

flexural stress better
* Health and Safety?

(¢) Transferring of prestregs ™ ovieanecen

ACBA 4001
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LINTELS

Metal elements

e Fast and cheap solution

* Light weight

* Problems with thermal bridging. It should be
correctly installed and insulated

ACBA 4001
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LINTELS

Metal elements

Box lintel with
perforated base
nlate

Be careful!!!
Thermal bridge

ACBA 4001
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LINTELS

Metal elements

Cavity walls

Concrete lintel to inner leaf
Steel stepped lintel to outer leaf
Cavity tray

Insulation

ACBA 4001
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LINTELS

Metal elements

Standard steel cavity lintel
Cavity tray

Insulation

Size dependant upon
masonry and cavity
dimensions

ACBA 40
FUNDAMENTAL
TECHNOLOGY:
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LINTELS

Metal elements

at least 2 weep holes
per opening, not more
than 450mm apart

combined lintel
projects at least
25mm beyond
the outer face
of cavity closure

ACBA 4001 P
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LINTELS
Specifications

Lintels should be installed with a minimum end bearing of 150mm, bedded on
mortar and levelled along its length and across its width.

The masonry above the lintel should be built in accordance with BS EN 1996-
2:2006.

Raise the inner and outer leaves simultaneously to avoid excessive eccentricity of
loading, with a maximum height difference of 225mm (Masonry should be laid on
a mortar bed and all perpendicular joints should be filled.)

Allow the mortar to cure before applying floor or roof loads (Temporary propping
beneath a steel lintel is practised to facilitate speed of construction).

A damp proof course (DPC) or cavity tray should be installed over all openings in
external cavity walls.

When installing concrete floor units or other heavy components above a lintel
care should be taken to avoid shock loading and floor units should not be dragged
into position. Masonry immediately above the lintel should be allowed to cure.
Point loads should not be applied directly onto lintel flanges. Lintels should have
a minimum of masonry 150mm high between the flange and the application level
of any form of loading.

ACBA 4001
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LINTELS

How would to solve a window sill?

What about the jambs?

ACBA 4001
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Sills

WOOD BLOCKING FOR
WINDOW ANCHORAGE

RIGID FLASHING TO SPAN
ACROSS DRAINAGE CAVITY

RIGID INSULATION

HORIZONTAL JOINT
REINFORCEMENT

MASONRY EKFANSIDN—/

JOINT AS REQUIRED

MASONRY SILL W/ 178" x
178" CONT, SAW-CLT DRIP

Interrational Masonry Inshitube

BETAING
SILL DETAIL  MASONRY SILL. RIGID FLASHING I I SERIES

DETAIL 01.030.0401 REV. 07/28/09 OG- 140 DGEE weoret imiweeh.crg

@ Zine IMTERNATIONAL MASOHETY NSTITUIE
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Proposed Demolition Works Plan
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as per manufactureres recommendations

Concrete poured on site;

can be reinforced.

Insulation part of Durisol Block
Example of internal finish;
plasterboard on dabs.
Reinforcement bar
Reinforcement bar prepared
and painted with water proof
paint creating a waterproof seal
to the DPC

Durisol Block D365/120
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[™——— Example of external finish; brick slips; fixing
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Levelling mortar bed ensuring

the first course of Durisol
blocks is completely level.

Foundations




Durisol Block D365/120

—

L] Timber edge joist; Fixed to Durisol block
during construction, with bolts fixed to timber

joist and extended out into void prior to
concrete pour. Joist acting as shuttering
during concrete pour.

Joist hanger fixed to edge joist.
rFloor joist

’ ¢

4
_XY \ Area drilled out prior to concrete pour,

at regular intervalls along edge joist,
to allow for edge joist bolt to be
\\ reinforced into concrete wall.

Reinforcement bar.

TIMBER FLOOR JOIST - SECTION
Reinforced




| _— Durisol Block D365/120

Timber edge joist fixed through to concrete.

FJoist hanger fixed to edge joist.

rFloor joist

Floor deck; example Chipboard
f Sound insulation

Ceiling; example Plasterboard

N Concrete poured on site;
can be reinforced.

N~ Example of external finish; brick slips; fixing
as per manufactureres recommendations

——— Insulation part of Durisol Block

.\ Example of internal finish;

plasterboard on dabs.

TIMBER FLOOR JOIST - SECTION




Durisol Block D365/120

Concrete poured on site;

/ can be reinforced.

Example of external finish; brick

slips; fixing as per manufactureres
recommendations

| Insulation part of Durisol Block

.\ Example of internal finish;

plasterboard on dabs.

\ Area cut on site to allow for

concrete to flow between blocks.

Durisol Block D365/120 face unit
soldier course modified on site

™ Reinforcement bars; creating a

concrete lintel above opening

DPM

Corners sealed with
flexible sealant

Window / Door frame screw
fixed to Durisol Block

HEAD DETAIL SECTION
Brick slips




Flexible sealant / movement joint

Example of external finish; render.
Insulation part of Durisol Block 7

/

{

< <
/] ] f ] —
A J . J . J
g ]
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Durisol Block D365/120 Wall starter tie /
Concrete poured on site; can be reinforced.

Example of internal finish; plasterboard on dabs. Existing wall i
/

DURISOL BLOCK - EXISTING WALL JUNCTION PLAN



Durisol Block D365/120
corner unit modified on site

[

i Y

\4& Block D365/120

Areas cut on site to allow for
concrete to flow between
blocks giving a continous

b concrete corner.

Durisol Block D365/120

B Example of internal finish;
plasterboard on dabs.

/
/Il Example of external finish; render.
N

Y Concrete poured on site; can be reinforced.

Insulation part of Durisol Block

CORNER DETAIL - PLAN




Durisol Block D365/120

Concrete poured on site;

/ can be reinforced.

Example of external
finish; render.

[T~ Insulation part of Durisol Block

'\ Example of internal finish;

plasterboard on dabs.

\ Area cut on site to allow for

concrete to flow between blocks.

N

Durisol Block D365/120 face unit
soldier course modified on site

\ Reinforcement bars; creating a

concrete lintel above opening

DPM

Corners sealed with
flexible sealant

Window / Door frame screw
fixed to Durisol Block

HEAD DETAIL SECTION




Durisol Block D365/120 Durisol Block D365/120 face

unit modified on site DPM

Window / Door frame screw
/ fixed to Durisol Block

Example of external
finish; render.

B Corners sealed with
N flexible sealant
|
I l' 1
Concrete poured on site; Area cut on site to allow for Example of internal finish;
can be reinforced. concrete to flow between blocks. plasterboard on dabs.

Insulation part of Durisol Block

JAMB DETAIL PLAN
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Complying with the Building Regulations on
Domestic developments

ACBA 4001

FUNDAMENTALS OF CONSTRUCTION
TECHNOLOGY: LEVEL 4



Part A: Structure

ACBA 4001 i
FUNDAMENTALS OF CONSTRUCTION

TECHNOLOGY: LEVEL ;



Part A: Structure

Requirements:
* Foundation design — Ground stability report. Mining Report.

Frame design — Steel/Timber etc

Joist layout — Joist type, Joist size, spans, Direction of span.

Wall construction.

Lintol schedule — Doors, Windows, Openings.




Part A: Structure. General Arrangement
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Part A: Structure. Foundations.
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Part A: Structure. Frame Design

General Notes:

Timbars to bo Nabve Hamlock # 545

Braces to bo Aed Cak ¥, 545, Full Dimension

Fags fo be T" birch,

All Balts to be 34" zinc coated Grade AS0T,

All Stesl to be A36 and to be shop primed flat black.
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Part A: Structure. Joist Layout
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Part A: Structure. Schedules
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Part B: Fire safety

ACBA 4001

FUNDAMENTALS OF CONSTRUCTION
TECHNOLOGY: LEVEL 4




Part B: Fire safety

Requirements
* Escape Strategy
* Specification and location for Detection and early Warning

* Site layout for access of emergency vehicles

3 storey and above requires different considerations.




Part B: Fire safety

Travel Distance
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Part C. Site preparation and resistance to contaminants and moisture

Requirements

* Site investigation report — Ground saturation/contamination etc
* Details

 Specifications

* Consultant information




Part C. Site preparation and resistance to contaminants and moisture

REINFORCED CONCRETE

INTERNAL WALL FINISH

2 COATS ELASTICIZED TANKING SLURRY
STUDDED MEMBRANE WITH GEO TEXTILE

LAYER TO PREVENT BLOCKAGE

INTERNAL FLOOR FINISH

ON CONCRETE SCREED WATERPROOF TANKING MEMBRANE FIXED
TO TOP OF SLAB
ANGLED MORTAR FILLET TO ELIMINATE
POOLING

REINFORCED CONCRETE FILTER MEMBRANE TO SHINGLE TO PREVENT
SLAB BLOCKAGE

\ SHINGLE TO ALLOW SUITABLE DRAINAGE

@——- PERFORATED DRAIN

s——— CONCRETE BLINDING

mFIRST IN ARCHITECTURE I

Image from Understanding Architectural Delails 2
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Part C. Site preparation and resistance to contaminants and moisture
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Part E. Resistance to the passage of sound
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Part E. Resistance to the passage of sound

Requirements

Only applicable on domestic projects with a party wall or floor.
 Specification's

* Details

* Specialist information

 Party Walls Agreement (on conversion projects)




Part E. Resistance to the passage of sound

Boundary (Line of Junction)

Party Wall

]
1!

Structural Works To Chimney Require

a Notice to be Served

333x50mm wire reinforced
mineral wool firestop
supplied loose for site fixing

In some cases, sheathing may be required
throughout party wall. 1200mm minimum

Polythene pped
sheathing is fitted at party wall ends.

fibreglass cavity
barriers at junctions
of separating wall

Masonry outer wall

Two layers of plasterboard with
staggered joints. First layer
19mm plank plasterboard fixed
horizontally. Second layer
12.5mm plasterboard fixed
vertically with joints taped and
filled

ONSTRUCTION
4



Part F. Ventilation

Requirements

* Specification

 Room volume calculations
* Manufacturers details
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Part F. Ventilation

e
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Part H. Drainage and waste disposal

Surface Water Foul Drainage
* To mains drainage * To Mains Drainage
+ Soak Away e To Septic Tank

e Other

* To open Watercoarse
* Recycle
e Other




Part H. Drainage and waste disposal

Requirements

* Site porosity tests

* Approval for connection to mains drainage
* Volume calculations for tank capacity

* Drainage drawings — Internal/External

 Specifications — consider the falls. Is a pump required




Part H. Drainage and waste disposal — Surface Water
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Part H. Drainage and waste disposal — Porosity Testing
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Part H. Drainage and waste disposal - Foul

<«—— PlumbingjVent

Washing
Machine

\ 00 § |
Septic)Sitter ™
Sensor/Hub'

EffluentiFilter. Effluent Absorption

SepticiTank & Purification

Groundwater,




Part J. Combustion appliances and fuel storage systems

Requirements

* Room Volume Calculations
* Flue Designs

* VVentilation considerations
* Specifications




Part J. Combustion appliances and fuel
storage systems

Typical Masonry Chimney - Double Flue

Cap

<
Ny
S
<

Flue
liner

Stack

Heating
plant

Il

- Flues

© Tom Feiza Mr. Fix-It Inc.

&

/

Throat
Damper
+— Fireplace
/— Ash pit
| Cl

LI

FOOZ2




Part K. Protection from falling, collision and impact

Requirements

 Staircase design with dimensions
* Balcony details

* Handrail details

* Balustrade details




Part K. Protection from falling, collision and impact
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Part K. Protection from falling, collision and impact

WoIn (3)

O Quotation Purposes Only O Initial Confirmation of Owverall Layout & Sizes
Please Sign & Retumn the attached Stair Order Form
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Ip——
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Rice 200 | Type Samisn Refllo Web Page
Go 223
Floorto Floor 2600 | Date 29-09-2006 | Customer waww.stairplan.com
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Part K. Protection from falling, collision and impact
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Part L. Conservation of fuel and power

Requirements
* Insulation specification. Floors/Walls/Roof etc
e U-Values — Heat Loss Calculations

* Air Tightness.

ACBA 4001
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Part L. Conservation of fuel and power




Part M. Access to and use of buildings

Requirements — Access for All
* Door Widths

* Ground Floor Facilities

* Point and switch access

* Staircase considerations

External Landscaping
Thresholds

Colour Scheme

Obstructions




Part M. Access to and use of buildings

ACBA 4001

FUNDAMENTALS OF CONSTRUCTION
TECHNOLOGY: LEVEL 4




Part M. Access to and use of buildings

Barrier-Frae Bathroom

Catemar A Sie

i Bing Do
il L =
:‘F" -g k. —— A by

| o [
(]

]

P

i b

! %

Tarving Dlamwier [}
! A i L A
i ! Gl
\) f A
&
%

EARRIER FREE DESIGM
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Part M. Access to and use of buildings
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Summary Week 2:

External Walls
Openings
Building Regulations
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