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PREFACE

This book presents the basic concepts of techniques of building construction,
mainly by means of drawings illustrating typical construction details, processes
and concepts. I have chosen this method because it reflects the primary means of
communication on site between building designer and building contractor — the
construction drawing or detail. It must be stressed that the drawings used here
represent typical details, chosen to illustrate particular points of building
construction or technology; they do not constitute the alpha and omega of any
buildings design, detail or process. The principles they illustrate must therefore, in
reality, be applied to the data of the particular problem or situation encountered.
This new edition has been revised by Roger Greeno, in line with current building
regulations.

Readers who want to pursue to greater depth any of the topics treated here will
find many useful sources of information in specialist textbooks, research reports,
manufacturer’s literature, codes of practice and similar publications. One such
subject is building services, which are dealt with here only in so far as they are
applicable to domestic dwellings. A comparable but much wider treatment of
services is given in Building Services Handbook by F. Hall and R. Greeno, also
published by Butterworth-Heinemann.

In conclusion, I hope that this book will not only itself prove useful and helpful
to the reader, but will act as a stimulus to the observation of actual buildings and
the study of works in progress. In this way the understanding gained here will be
continually broadened and deepened by experience.

R.C.

PREFACE TO SIXTH EDITION

This new edition enlarges and updates the previous edition. It includes numerous
revisions, amendments and additions in line with ongoing practice and legislative
changes. Notwithstanding the progressive changes, traditional techniques are
retained in support of established construction methods, as much of today’s
construction is related to restoration and repair of our heritage.

Included are features of construction that are designed to economise and
manage the use of fuel energy in buildings and limit the effect on atmospheric
pollution. This incorporates high efficiency heating equipment (see also the
companion volume Building Services Handbook), thermal envelope, air-tightness
of structure and reference to carbon emissions. Some coverage of human rights
issues with regard to the less able is also included, with respect to access into
buildings and the use of facilities therein.

Construction is a diverse industry, therefore the book’s content is by no means
extensive nor is it intended to be prescriptive, as there are many practical solutions
to achieving design objectives. By definition this publication is a Handbook, and as
such it provides guidance through simple illustrations and comprehensive text.
Further reading is encouraged and, where appropriate, subjects are provided with

supplementary reference sources.
R.G.
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Built Environment

Environment = surroundings which can be natural, man-made or a
combination of these.
Built Environment = created by man with or without the aid of the
natural environment.

— grasses and wild flowers

deciduous and
coniferous trees —»

shrubs and }\

bushes
rock

outcrops
waterways _l

gl
I

and lakes Ly, >
Yo G %
L L D :
e
7

ELEMENTS of the NATURAL ENVIRONMENT

buildings trees and
retaining walls shrubsx
paved rockeries ——
areas planted
areas

pools and

ponds

ELEMENTS of the BUILT ENVIRONMENT (EXTERNAL)

artificial light ————— — texture and colour of
internal finishes
"N

daylight, ventilation
and vision out .
-+ - ~—internal
C—— 3] 5pqce
‘ndoor heating
plant circulati
. . ation
cultivation space
Ej*— furniture

ELEMENTS of the BUILT ENVIRONMENT (INTERNAL )




Built Environment

Environmental Considerations ﬁles ﬁv?r‘ugs /

1. Planning requirements. N

2. Building Requlations.

3. Land restrictions by vendor
or lessor.

4. Availability of services.

5. Local amenities including
transport.

6. Subsoil conditions.

7. Levels and topography
of land.

8. Adjoining buildings or land.

9. Use of building. / mild K
10. Daylight and view aspects. gales winds
ORIENTATION ASPECTS

Examples :~

STUDIOS LABORATORIES
ART ROOMS

HANDICRAFT ROOMS
WORKSHOPS

LIBRARY

CLASSROOMS
STAFF ROOMS OFFICES

HOUSES SCHOOLS

WORKSHOPS
MACHINE SHOPS
STORAGE AREAS

OPERATING THEATRES

R
LIGHT ASSEMBLY WORK wa os WARDS

AND SIMILAR ACTIVITIES

OFFICES
SOLARIUMS AND OFFICES

FACTORIES HOSPITALS




Built Environment

Physical considerations

. Natural contours of land.
. Natural vegetation and trees.
. Size of land and/or proposed building.
. Shape of land and/or proposed building.
. Approach and access roads and footpaths.
Services available.
Natural waterways, lakes and ponds.
. Restrictions such as rights of way: tree preservation and
ancient buildings.
9. Climatic conditions created by surrounding properties, land or
activities.
10. Proposed future developments.

®No VDN L

Examples:~

Split level construction to  Shape determined by existing
form economic shape. trees.

Plateau or high ground solution Stepped elevation or similar
giving dry site conditions on treatment to biend with the
sloping sites. natural environment.




The Structure—Basic Types

for design purposes
ends are assumed to
be free ie.not fixed

/ beam A 2
%4 supporting wall -»

L A4

SIMPLY SUPPORTED BEAM
™7 supported or fixed
/ot one end only

]

beam —J

< supporting wall
4L or column

CANTILEVER BEAM

strut

/

/l

structural member which is
subjected mainly to
compression forces

STRUT

for design purposes

7“ ends assumed to"%'

/ have some degree

d of fixityﬁ\/

beam —} /
%4 supporting wall —>é
1743} XAl
BUILT-IN BEAM

7T ~ supported or fixed
[ct one end only

propped at
free end —

_y(_. ,

AN

PROPPED CANTILEVER

A

Kl

- column

T

VERTICAL STRUT

usually called a column
stanchion or pier




The Structure—Basic Types

a structural member which is subjected
mainly to tension forces

joints radiate
from centre
of arch

Joints radiate
from centres
of arch

abutment

ARCHES

loads are transmitted around darch to the abutments

lintel (simply
J—supported beam) rafter
tie lr strut
<— post

(column) L
tie

Ld L

POST AND LINTEL PLANE FRAME




The Structure—Basic Forms

load bearing
walls

SOLID CONSTRUCTION
structurally limited confined usually to Dbuildings of

low height and short spans

main beams secondary

|

edge beams

columns ————»=4 Wi

FRAMED OR SKELETAL CONSTRUCTION




The Structure—Basic Forms

structure consists of a series
of interconnected plates forming
structural walls and floors

PANEL OR BOX CONSTRUCTION

flat slab folded so that roof will
behave as a beam spanning along fold

r Sl <N\
\

ﬂ““ NQQ&

< columns 1
| under i
diaphragms §

FOLDED PLATE CONSTRUCTION

diaphragms

1




The Structure—Basic Forms

Shell Roofs ~ these are formed by a structural curved skin
covering a given plan shape and area.

Examples ~

hemispherical
double curvature shell

¢ rotational dome
formed by rotating a
plain curved shape

about a vertical axis
/ vertical
e ) cut
' plane —

pendentive inscribed

polygon
DOME OR ROTATIONAL SHELL PENDENTIVE DOME
formed by a curved line cut cylinder giving
moving over another a single curvature
curved line shell

diaphragm

TRANSLATIONAL DOME

BARREL VAULT

double curvature double curvature

saddle shaped

shell j

diaphragm ———
CONOID SHELLS

HYPERBOLIC PARABOLOID




The Structure—Basic Forms

a series of interconnected a series of interconnected
inverted pyramids

SPACE DECK

compression .

arch — tension

system cables to
support
coverings

TENSION CABLE STRUCTURE

net of cables

forming tension

membrane coverings

supported

by membrane

TENSION MEMBRANE STRUCTURE

10



Substructure

~

Substructure can

be defined as

all structure

below the

superstructure which in general terms is considered to include all
structure below ground level but including the ground floor bed

Typical Examples~

ground
floor bed

]

ground—
Elevel

wall ——=

SOV

TRE

|

RC column—

0
o

-

=

NG

ground}
level

-

& &

ground

retaining
wal| —

[— 1 -
strip foundation

ground
floor bed

T

ground floor bed

L
o o
v .o e

Bob

L

e 9

av
L _o

o

RC pad foundation

ground floor bed

removable cover

i

bcchmAJ i <—Dile
foundation

Y

i o n 7 3,
K- a . o . N
ob o o
v v
SERVICE
DUCT
oy ° o b
—ground
] floor slab
/ ° nv.v. ]
basement wall — —=i
AREA //
rea pavin /// - basement
&“ a p 9 - raft
- — . foundation
s° © sl e v
(\ N / N A ]
v"o o ‘a o
o o o
4 ’0
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Superstructure and Primary Elements

Superstructure ~ can be defined as all structure above
substructure both internally and externally.

Primary Elements ~ basically components of the building carcass
above the substructure excluding secondary elements. finishes, ser-
vices and fittings.

Typical Examples~

roof T EROENSHYENESET) B §
/-‘—externcl walls qalleries 6
partitions / v
L R / ;
. _*\beom =
upper framing v
floors members — :
/ _l o tecolumn -
Y ‘;
a
stairs and "
ramps 4 é °
/
Y AR internal wolls-;-/ / -
/ / é
v
/ / ?
_‘_J_I_, substructure - see page 1t ':L i
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Secondary Elements

Secondary Elements ~ completion of the structure including
completion around and within openings in primary elements.

Typical Examples~

secondary element
?
borrowed lights 4 E§ IS 1

: | =
I-“‘ and hatches —>- P:"mGTY ,ﬂ--n — PR ¢
element — . % o e P
%
X
H K
—~ windows 3 FLOATING FLOORS
R secondary gy
1l M element L Pt e
d )  mt——— - [ e ————
i S ==
/ :.' :: primary
e ] element— -
ols S=— o =
R = |

doors and

door frames
secondary
element
doors and
door linings —=t{| primary T
clement—»< 5

FLOOR TRAPS
EXTERNAL INTERNAL FLOORS
WALLS WALLS floor or roof ~ primary element
TR I |
balustrade e el

e e

[ANNNNANNNN . ANRNNNNNN

SUSPENDED CEILINGS

stairs ~
primary
element

‘» roof ~ primary element

-

T

Lo

e
ROOFLIGHTS

BALUSTRADES

13



Finishes

Finish ~ the final surface which can be self finished as with a
trowelled concrete surface or an applied finish such as floor tiles.

Typical Examples~ tiles or

carpet
screozd—l 1

e LS50

] paint or
wallpaper

floor ~ primary element

Q

wall ~

uarry tiles
element d Y
. wood blocks
dry /

1K
ks<s

.v
3
KL

weather
boarding

QXX
SRS
LR
o
2,
3
Q
b |
~

X
R
XX

K05
X
0760,
02020
5
35
[Te]

(XX
s
QO
N A

ﬁ
(0]
3J
Q.
)
2
oo |

[Te]

X X

O
0000%
XX
-

2

3

w

L3

XX

EXTERNAL INTERNAL

WALLS WALLS FLOORS

tread -and riser tiles or
slates

finish such as
tiles or carpet

<

nasing N
trims roof ~ %\ NG

primary element

stairs ~
primary element

built-up roofing felts
STAIRS asphalt and metal
coverings

plasterboard and plaster
CEILINGS ROOFS

14



Structure—Component Parts and Functions

Domestic Structures :~

load of roof coverings plus
any snow and wind loads
transferred to roof members

loads accepted by %
roof members transferred

to walls \
7S
l \

>

A\

- - 328,

1

loads over openings
* transferred via a

lintel to the jambs
on either side

L ceiling loads plus
any loads in roof
transferred to
ceiling joists

s total floor loads dead onq live loads
V transferred to of flooring transferred
wcll—+ ' to floor joists
= - —
* total floor loads
transferred to %
AR~ wall loads internal load A
Y/ transferred bearing wa!l ——»
v to foundations A
f
* wall loads
§ transferred ;+
‘ to foundations — ,
e FRASEIIE @ LSPEETRR
AT T "
AL ground floor loads %
15:# transferred direct AV
4% to ground 4

total wall loads tronsferredf * \
via foundations to a suitable f
load bearing capacity sut=soil
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Structure—Component Parts and Functions

Framed Structures:~

load of roof coverings plus
any snow and wind loads
transferred to roof slab

roof loads accepted by
beams transferred to
columns

load of infill

panel transferred
to edge beam at
base

loads accepted by
roof slab transferred
to beams

=-total roof loads transmitted
down columns

edge beam
acts as a
main beam

live and loads of floor
transferred to main
and .secondary beams

R A_'-y.-,-_g._-_-.; R +

l-mcin and edge beam
loads transferred
to columns

Lt.otcl

secondary beam loads
transferred to main
beams

column 6]

loads N .
transferred ISR Rt ~=<— total on foundation
to foundation / + R LN * N transferred to subsoil

16



External Envelope—Functions

External Envelope ~ consists of the materials and components
which form the external shell or enclosure of a building. These may
be load bearing or non-load bearing according to the structural
form of the building.

Primary Functions :~

weather
excliusion /_\{.)
=D
thermal / :
insulation
» / ,
heat M
loss ) //// s
. » / sound
K insulation

envelope
to have
acceptable

appearance —»

provide natural

daylight to
interior

\ heat

2

l» provide

ventilation envelope to

have adequate
strength,
stability,
durability and
fire resistance

AN
AN

-+ provide visual
contact with
outside

provide access
and egress

AN e
L
v

AN LN

' >/ \/

resist moisture penetration
rising through the wall from
the ground

17



Construction Activities—The Site

A Building or Construction Site can be considered as a temporary

factory employing the necessary resources to successfully fulfil a
contract.

Manpower :~

in the form of
managerial and
supervisory staff.

Manpower:~
in the form of

craftsmen and general
site operatives.

Materials:~ \ Plant:~

for temporary — 3 from the simple
works,access Tab Tt \ hand held tools
provisions, / to large items

security and

/

[>// /A \'\.\

\
I i B

. \
/ I \

! a: \ such as tower
final structure. / % \\ cranes.

Uy

Money :~

in the form of capital investment from the building
owner to pay for the land, design team fees and a
building contractor who uses his money to buy materials,

buy or hire plant and hire labour to enable the
project to be realised.

18



Construction Activities—The Documents
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Drawings Used in the Construction Process

s
/ijr‘/
= /\7'/ ﬁ%

PRELIMINARY SKETCH

&

p——

1
1
i

\Ed

@

r—— ———
T
1/

G

.
(=[]
[ —
B0

@ |l

assembly drawings.

Location Drawings ~

Site Plans — used to locate site,
buildings, define site levels, indicate
services to buildings. identify parts
of site such as roads, footpaths and
boundaries and to give setting out
dimensions for the site and buildings as
a whole. Suitable scale not less than
1:2500

Floor Plans — used to identify and set
out parts of the building such as rooms,
corridors, doors, windows, etc., Suitable
scale not less than 1:100

Elevations — used to show external
appearance of all faces and to identify
doors and windows. Suitable scale not
less than 1:100

Sections — used to provide vertical
views through the building to show
method of construction. Suitable scale
not less than 1:50

Component Drawings ~

used to identify and supply data for
components to be supplied by a
manufacturer or for components not
completely covered by assembly
drawings. Suitable scale range 1:100
to 1:1

Assembly Drawings ~

used to show how items fit together or
are assembled to form elements.
Suitable scale range 1:20 to 1:5

All drawings should be fully annotated,
fully dimensioned and cross referenced.

Ref. BS EN ISO 7519: Technical drawings — construction drawings
— general principles of presentation for general arrangement and

20




Drawings—Sketches

Sketch ~ this can be defined as a draft or rough outline of an idea,
it can be a means of depicting a three-dimensional form in a
two-dimensional quise. Sketches can be produced free-hand or
using rules and set squares to give basic guide lines.

All sketches should be clear. show all the necessary detail and
above all be in the correct proportions.

Sketches can be drawn by observing a solid object or they can be
produced from conventional orthographic views but in all cases
can usually be successfully drawn by starting with an outline "box”
format gqiving length, width and height proportions and then
building up the sketch within the outline box.

Example~ Square Based Chimney Pot.

25 I50 25

Cn

outline box

450

ke

|' 200 |

VERTICAL SECTION

\\ Y/ hatching
Nl to convey

shape and
200 shadows

PLAN
GIVEN DATA FREE-HAND SKETCH

200

21



Communicating Information—Orthographic Projections
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Communicating Information—Isometric Projections

Isometric Projections ~ a pictorial projection of a solid object on
a plane surface drawn so that all vertical lines remain vertical and
of true scale length, all horizontal lines are drawn at an angle of
30° and are of true scale length therefore scale measurements
can be taken on the vertical and 30° lines but cannot be taken on
any other inclined line.

A similar drawing can be produced using an angle of 45° for all
horizontal lines and is called an Axonometric Projection

—this line is inclined and is therefore
not of true scale length

AN

\

hatching can be
used to convey
shape and form

ISOMETRIC PROJECTION SHOWING SOUTH AND WEST
ELEVATIONS OF SMALL GARAGE AND WORKSHOP ILLUSTRATED
ON PAGE 22
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Communicating Information—Perspective Projections
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Communicating Information—Floor Plans and Elevations
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Communicating Information—Block and Site Plans

BLOCK PLAN
Min. 1:500

|
SITE PLAN
Min. 1:2500
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Communicating Information—Building Survey

Construction Defects — correct application of materials produced
to the recommendations of British, European and International
Standards authorities, in accordance with local building
reqgulations, by laws and the rules of building quarantee companies,
i.e. National House Building Council (NHBC) and Zurich Insurance,
should ensure a sound and functional structure. However, these
controls can be seriously undermined if the human factor of qual-
ity workmanship is not fulfilled. The following quidance is designed
to promote quality controls:

BS 8000: Workmanship on building sites.

Building Requlations, Approved Document to support Requlation 7
— materials and workmanship.

No matter how qood the materials, the workmanship and
supervision, the unforeseen may still affect a building. This may
materialise several years after construction. Some examples of
these latent defects include: woodworm emerging from untreated
timber.  electrolytic  decomposition of  dissimilar  metals
inadvertently in contact. and chemical decomposition of concrete.
Generally, the older a building the more opportunity there is for
its components and systems to have deteriorated and
malfunctioned. Hence the need for reqular inspection and
maintenance. The profession of facilities management has evolved
for this purpose and is represented by the British Institute of
Facilities Management (BIFM).

Property values, repairs and replacements are of sufficient
magnitude for potential purchasers to engage the professional
services of a building surveyor. Surveyors are usually members of
the Royal Institution of Chartered Surveyors (RICS). The extent of
survey can vary. depending on a client’s requirements. This may be
no more than a market valuation to secure financial backing. to a
full structural survey incorporating specialist reports on electrical
installations. drains. heating systems. etc.

Further reading:

BRE Digest No. 268 — Common defects in low-rise traditional
housing. Available from Building Research Establishment Bookshop
— www.brebookshop.com.
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Communicating Information—Survey Preliminaries

Established Procedure — the interested purchaser engages a
building surveyor.

UK Government Proposals — the seller to provide a property
information pack which includes ‘A survey report on the condition
of the property, including requirements for urgent or significant
repairs ...~

Survey document preliminaries:

* Title and address of property

* Client’s name, address and contacts

* Survey date and time

* Property status — freehold. leasehold or commonhold

* Occupancy — occupied or vacant. If vacant, source of keys

* Extent of survey, e.q. full structural + services reports

* Specialists in attendance, e.q. electrician, heating engineer, etc.
* Age of property (approx. if very dated or no records)

* Disposition of rooms. i.e. number of bedrooms, etc.

* Floor plans and elevations if available

* Elevation (flooding potential) and orientation (solar effect)

* Estate/garden area and disposition if appropriate

* Means of access — roads, pedestrian only, rights of way

Survey tools and equipment:

* Drawings t estate agent’s particulars if available
* Notebook and pencil/pen

* Binoculars and a camera with flash facility

* Tape measure, spirit level and plumb line

* Other useful tools. to include small hammer. torch. screwdriver
and manhole lifting irons

* Moisture meter
* Ladders — eaves access and loft access

* Sealable bags for taking samples. e.g. wood rot, asbestos, etc.
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Communicating Information—Survey Order (Exterior)

Estate and garden:

* Location and establishment of boundaries

* Fences. gates and hedges — material. condition and suitability
* Trees — type and height, proximity to building

* Pathways and drives — material and condition

* Outbuildings — garages. sheds. greenhouses. barns, etc.

* Proximity of water courses

Roof:

* Tile type, treatment at ridge. hips. verge and valleys

* Age of covering, repairs, replacements., renewals, general
condition, defects and growths

* Eaves finish, type and condition

* Gutters — material. size, condition. evidence of leakage

* Rainwater downpipes as above

* Chimney — dpcs, flashings. flaunching, pointing. signs of
movement
* Flat roofs — materials, repairs, abutments, flashings and
drainage
Walls:
* Materials — type of brick, rendering, cladding. etc., condition

and evidence of repairs

* Solid or cavity construction, if cavity extent of insulation and
type

* Pointing of masonry. painting of rendering and cladding

* Air brick location. function and suitability

* Dpc. material and condition, position relative to ground level

* Windows and doors., material., signs of rot or damage. original or
replacement. frame seal

* Settlement — signs of cracking, distortion of window and door
frames — specialist report

Drainage:

A building surveyor may provide a general report on the condition
of the drainage and sanitation installation. However, a full test
for leakage and determination of self-cleansing and flow conditions
to include fibre-optic scope examination is undertaken as a
specialist survey.
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Communicating Information—Survey Order (Interior)

Roof space:
* Access to all parts, construction type — traditional or trussed

* Evidence of moisture due to condensation — ventilation at
eaves, ridge, etc.
* Evidence of water penetration — chimney flashings. abutments

and valleys

* Insulation — type and quantity

* Party wall in semi-detached and terraced dwellings — suitability
as fire barrier

* Plumbing — adequacy of storage cistern, insulation. overflow
function
Floors:
* Construction — timber, pre-cast or cast insitu concrete? Finish
condition?
* Timber ground floor — evidence of dampness, rot, woodworm,

ventilation. dpcs

* Timber upper floor stability, ie. wall fixing, strutting, joist size,
woodworm, span and loading

Stairs:

* Type of construction and method of fixing — built insitu or
preformed

* Soffit, re. fire protection (plasterboard?)

* Balustrading — suitability and stability

* Safety — adequate screening, balusters, handrail. pitch angle,
open tread. tread wear

Finishes:

* General décor, i.e. paint and wallpaper condition — damaged.
faded

* Woodwork/joinery — condition, defects, damage. paintwork

* Plaster — ceiling (plasterboard or lath and plaster?) — condition
and stability

* Plaster — walls — render and plaster or plasterboard, damage
and quality of finish

* Staining — plumbing leaks (ceiling). moisture penetration (wall
openings), rising damp
* Fittings and ironmongery — adequacy and function, weather

exclusion and security

Supplementary enquiries should determine the extent of additional
building work. particularly since the planning threshold of 1948.
Check for planning approvals, permitted development and Building
Requlation approvals, exemptions and completion certificates.

Services — apart from a cursory inspection to ascertain location
and suitability of system controls, these areas are highly
specialised and should be surveyed by those appropriately qualified.
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Communicating Information—Method Statement
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4

PROJECT

TWO STOREY OFFICE AND WORKSHOP CONTRACT No. 1234

MONTH/YEAR

DATE: W/E

¢+ pin

4
[e]

.| Activity | Week No.

2 | 3 I 4 | 5 I 6 I 7 | Bl 9 [10] n l12 |13I14I15 I16F7I18|19 l20|21|22]23|24l25l26|27|28129[30[31|32I33|34l35|36[37

Set up site

1

Level site and fill

Excavate founds

Conc. foundations

Brickwork < dpc

++++

vV — activity duration ‘~————string line

Ground floor

Drainage

[eo] ENE Ne 3 RU [Fo) [N] 1)

Scaffold

0

Brickwork > dpc

o

1st. floor carcass

2
AN
W

—

Roof framing

L4 4+ 4 4 4 4

v

12

Roof tiling

-4——— progress to date

1st. floor deck

N

Partitions

1st. fix joiner

1st. fix services

Vi

planned completion ———

Glazing

N
\
)

Plaster & screed

/A

2nd. fix joiner

A

2nd. fix services

vz X

Paint & dec.

V... X

Floor finishes

.. .

Fittings & fixtures

Clean & make good

IV////A/

Roads & landscape

Vv

Clear site

Commissioning

o+ 4 L 4 4 14
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Typical Weights of Building Materials

Material

Weight (kg/m?)

BRICKS, BLOCKS and PAVING —
Clay brickwork — 102-5 mm
low density
medium density
high density
Calcium silicate brickwork — 102:5 mm
Concrete blockwork, aerated
. . lightweight aggreqate
Concrete flogstones (50 mm)
Glass blocks (1OO mm thlck) 150x150
e e e . . 200x200
ROOFING —
Thatching (300 mm thick)
Tiles — plain clay
.. — plain concrete
.. single lap. concrete
Tile battens (50x%25) and felt underlay
Bituminous felt underlay
Bituminous felt, sanded topcoat
3 layers bituminous felt
HD/PE breather membrane underlay

SHEET MATERIALS —
Aluminium (O-9 mm)
Copper (0-9 mm)
Cork board (standard) per 25 mm thickness

. (compressed) ..
Hordboord (3 2 mm)
Glass (3 mm)
Lead (1:32 mm — code 3)

.. (3175 mm — code 7)
Particle board/chipboard (12 mm)
e (22 mm)
Plonklng softwood strip floorlng (ex. 25 mm)
- . hardwood . e

Plosterboord (9 5 mm)

. (12:5 mm)

- (19 mm)

Plywood per 25 mm
PVC floor tiling (2-5 mm)
Strawboard (25 mm)
Weatherboarding (20 mm)
Woodwool (25 mm)

205
221
238
205
78
129
115
98
83

40-00
63-50
9300
49-00
7-70
1-00
270
4-80
0-20

2:50
4-88
4-33
965
3:40
7-30
14-97
35-72
926
16-82
1120
1610
8-30
11-00
17-00
175
390
9-80
7-68
14-50
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Typical Weights of Building Materials and Densities

Material Weight (kg/m?2)
INSULATION

Glass fibre thermal (100 mm) 2:00

N ..acoustic .. .. .. ... 4-00
APPLIED MATERIALS -

Asphalte (18 mm) 42

Plaster, 2 coat work 22
STRUCTURAL TIMBER -

Rafters and Joists (100x50 @ 400 c/c) 5-87

Floor joists (225x50 @ 400 c/c) 14-93

Densities -

Material Approx. Density (kg/m?3)
Cement 1440
Concrete (aerated) 640

.« . .. (broken brick) 2000

. .. .. (natural aggregates) 2300

..« .. (no-fines) 1760

.. . .. (reinforced) 2400
Metals -
Aluminium 2770
Copper 8730
Lead 11325
Steel 7849
Timber (softwood/pine) 480 (average)
.. . .. (hardwood. eq. maple, teak, oak) 720 .. .. ..
Water 1000

Refs. BS 648: Schedule of Weights of Building Materials.
BS 6399-1: Loadings for buildings. Code of Practice

for Dead and Imposed Loads.
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Drawings—Hatchings, Symbols and Notations

Drawings ~ these are the major means of communication between
the designer and the contractor as to what, where and how the

proposed project is to be constructed.

Drawings should therefore be clear. accurate,
necessary information and be capable of being easily read.

To achieve these objectives most designers use the symbols and
notations recommended in BS 1192-5 and BS EN ISO 7519 to which

readers should refer for full information.

Typical Examples~

outlines

dimension and
hatching lines

hidden detail

drain and pipe
lines

centre lines

modular and
coordinating
dimension lines

work size
dimension lines

controlling and
grid lines

LINES

single door

contain all

the

single swing

s

single door
double swing

= \EV e

folding doors
centre hung

fo

side hung

Iding doors

DOOR

double door

=

single swing

double door
double swing

S
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Drawings—Hatchings, Symbols and Notations

Hatchings ~ the main objective is to differentiate between the
materials being used thus enabling rapid recognition and location.
Whichever hatchings are chosen they must be used consistently
throughout the whole set of drawings. In large areas it is not
always necessary to hatch the whole area.

Symbols ~ these are graphical representations and should wherever
possible be drawn to scale but above all they must be consistent
for the whole set of drawings and clearly drawn.

Typical Examples~

M soil hanging | -~

edge —K

~
\\
/V\/ hardcore ~
hangin ,
edgg 9 side hung
~ — opening out
To- S o
e o
o 4 g, ol mass concrete o~
// ~
'-ﬁ-{.?v.'. reinforced top hung opening out
Al CONCTeEte )
- hanging

. edge——ﬁ\\\ ///
/// y brickwork

block work

pivot —
RN | v |

// 4 7 AN
// ////A stonework

horizontal pivot

— unwrot
e ——————— timber

'

§ — wrot timber *

double hung or sliding sash
MATERIALS WINDOWS
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Drawings—Hatchings, Symbols and Notations

Fluorescent

Shower unit S lamp

Name Symbol Name Symbol
Rainwater pipe O Distribution
RwpP board
D Electricity
Gully G meter (
Inspection ,CE] ?SU[ or Switched
chambers socket outlet i )'
_€:>_ surface
IC water
Boiler D Switch /
B
Sink B Two way switch ')j
Bath [ | Pendant switen o
Wash basin Filament lamp Q

Urinal I~ O | sed

stall bowl

=

Table and chairs 1l ]]
=

Water closet

=]

TYPICAL COMPONENT, FITMENT AND ELECTRICAL SYMBOLS
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Drawings—Using Hatchings and Symbols

TYPICAL PLAN OF A TWO BEDROOM BUNGALOW

N
. . . . £/
NB dimensions and full annotation omitted o
- for clarity O?f/
\? vis
w9 Nol
o)
AV ~
\% HaLL RWP
: ~0
nwp\> o]
BEDROOM |
v
f
LOUNGE q
sSVP
)
.
'.’.’..'Q'A"".'Z..'.'-'A" w l C
c] f
A ] +
8 KITCHEN ] BEDROOM 2
alll
TRWP GL{\ prT .
NS s
—_— - - - - . .-
“ BT - |§ i
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Planning Application

Principal legislation : ~

The Town & Country Planning Act 1990 — Effects control over volume
of development, appearance and layout of buildings. The Public Health
Acts 1936 to 1961 — limits development with regard to emission of
noise, pollution and public nuisance. The Highways Act 1980 —
Determines layout and construction of roads and pavements.

The Building Act 1984 — Effects the Building Regulations 2000.
which enforce minimum material and design standards. The Civic

Amenities Act 1967 — Establishes conservation areas, providing
local authorities with greater control of development. The Town
& Country Amenities Act 1974 — Local authorities empowered

to prevent demolition of buildings and tree felling.

Procedure : ~
Outline Planning Application — This is necessary for permission to
develop a proposed site. The application should contain:

An application form describing the work.

A site plan showing adjacent roads and buildings (1:2500).
A block plan showing the plot, access and siting (1:500).
A certificate of land ownership.

Detail or Full Planning Application — This follows outline
permission and is also used for proposed alterations to existing
buildings.

It should contain: details of the proposal. to include trees,
materials, drainage and any demolition.

Site and block plans (as above). A certificate of land ownership.
Building drawings showing elevations, sections, plans, material
specifications, access, landscaping. boundaries and relationship
with adjacent properties (1:100).

Permitted Developments — Small developments may be exempt
from formal application. These include house extensions <15% of
the original volume (vol. in 1948 for older houses), <10% for
terraced properties. Other exceptions include porches <2m? floor
area, <3m in height and over 2m from the boundary.

Note : All developments are subject to Building Requlation approval.

Certificates of ownership — Article 7 of the Town & Country
Planning (General Development Procedure) Order 1995 :

Cert. A — States the applicant is sole site freeholder.

Cert. B — States the applicant is part freeholder or prospective
purchaser and all owners of the site know of the application.

Cert. C — As Cert. B, but the applicant is only able to ascertain
some of the other land owners.

Cert. D — As Cert. B, but the applicant cannot ascertain any
owners of the site other than him/herself.
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Planning Application—Householder

PLANNING APPLICATION

APPLICATION No
Use this form to apply for Planning Permission for:- Please return:- 6 copies of the Form
 an Extension * a High Wall or Fence ® 6 copies of the Plans
« a Loft Conversion © a Garage or Outbuilding « a Certificate under DATE RECEIVED
* a New or Altered Access e a Satellite Dish Article 7
o the correct fee

1. NAME AND ADDRESS OF APPLICANT

2. NAME AND ADDRESS OF AGENT (If Used)

Post Code

Tel. No.

Post Code

Tel. No.

3. ADDRESS OF PROPERTY TO BE ALTERED
OR EXTENDED

4. OWNERSHIP
Please indicate applicants interest in the property and
complete the appropriate Certificate under Article 7.

Freeholder D Other I___]
Ll
d

Leaseholder

Purchaser

5. BRIEF DESCRIPTION OF WORKS (include
any demolition work)

6. DESCRIPTION OF EXTERNAL MATERIALS

7. ACCESS AND PARKING

Will your proposal affect?  Please tick appropriate boxes

Vehicular Access Yes D No D
A Public Right of Way Yes [ ] No []
Existing Parking Yes D No I:I
9. TREES

Does the proposal involve the felling of any trees?
Please tick box Yes D No D

If yes, please show details on plans

8. DRAINAGE
a. Please indicate method of Surface Water Disposal

b. Please indicate method of Foul Water Disposal
Please tick one box

Mezins Sewer D

O

Septic Tank D

O

Cesspit Other

10. PLEASE SIGN AND DATE THIS FORM BEFORE SUBMITTING
I/We hereby apply for Full Planning Permission for the development described above and shown on the accompanying plans.

Signed

Date

Date
On behalf of (if agent)
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Planning Application—New Build (1)

Use this form to apply for Planning Permission for:- Please return:- DATE RECEIVED

Outline Permission *6 copies of the Form

Full Permission *6 copies of the Plans

Approval of Reserved Matters *a Certificate under

Renewal of Temporary Permission Article 7 DATE VALID

Change of Use * the correct fee

1. NAME AND ADDRESS OF APPLICANT 2. NAME AND ADDRESS OF AGENT (If Used)

Post Code Post Code

Day Tel. No. Fax No. Tel. No. Fax No.

Email: Email:

3. ADDRESS OR LOCATION OF LAND TO 4. OWNERSHIP

WHICH APPLICATION RELATES Please indicate applicants interest in the property and
complete the appropriate Certificate under Article 7.
Freeholder D Other I:‘
Leaseholder D Purchaser I:‘

State Site Area Hectares Any adjoining land owned or controlled and not part

This must be shown edged in Red on the site plan of application must be edged Blue on the site plan

5. WHAT ARE YOU APPLYING FOR? Please tick one box and then answer relevant questions.
I:l Outline Planning Permission Which of the following are to be considered?

I:l Siting D Design D Appearance D Access D Landscaping

|:| Full Planning Permission/Change of use

|:| Approval of Reserved Matters following Outline Permission.

O/P No. Date No. of Condition this application refers to:

I:l Continuance of Use without complying with a condition of previous permission

P/P No. Date No. of Condition this application relates to:

I:l Permission for Retention of works.
Date of Use of land or when buildings or works were constructed: Length of temporary permission:

Is the use temporary or permanent? No. of previous temporary permission if applicable:

6. BRIEF DESCRIPTION OF PROPOSED DEVELOPMENT

Please indicate the purpose for which the land or buildings are to be used.
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Planning Application—New Build (2)

7. NEW RESIDENTIAL DEVELOPMENTS. Please answer the following if appropriate:

What type of building is proposed?

No. of dwellings: No. of storeys: No. of Habitable rooms:
No. of Garages: No. of Parking Spaces: Total Grass Area of all buildings:

How will surface water be disposed of?

How will foul sewage be dealt with?

8. ACCESS

Does the proposed development involve any of the following? Please tick the appropriate boxes.

New access to a highway D Pedestrian I:‘ Vehicular
Alteration of an existing highway D Pedestrian I:‘ Vehicular
The felling of any trees D Yes I:‘ No

If you answer Yes to any of the above, they should be clearly indicated on all plans submitted.

9. BUILDING DETAIL

Please give details of all external materials to be used, if you are submitting them at this stage for approval.

List any samples that are being submitted for consideration.

10. LISTED BUILDINGS OR CONSERVATION AREA

Are any Listed buildings to be demolished or altered? D Yes I:‘ No
If Yes, then Listed Building Consent will be required and a separate application should be submitted.
Are any non listed buildings within a Conservation Area to be demolished? D Yes D No

If Yes, then Conservation Area consent will be required to demolish. Again, a separate application should be
submitted.

11. NOTES

A special Planning Application Form should be completed for all applications involving Industrial, Warehousing,
Storage, or Shopping development.

An appropriate Certificate must accompany this application unless you are seeking approval to Reserved Matters.
A separate application for Building Regulation approval is also required.

Separate applications may also be required if the proposals relate to a Listed Building or non-listed building within a
Conservation Area.

12. PLEASE SIGN AND DATE THIS FORM BEFORE SUBMITTING

1/We hereby apply for Planning Permission for the development described above and shown on the accompanying plans.

Signed
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Planning Application—Certificates

TOWN AND COUNTRY PLANNING ACT - Article 7

CERTIFICATE A For Freehold Owner (or his/her Agent)

I hereby certify that:-

1. No person other than the applicant was an owner of any part of the land to which the application relates at the
beginning of the period of 21 days before the date of the accompanying application.

2. *Either (i) None of the land to which the application relates constitutes or forms part of an agricultural holding:

*or (i) *(I have) (the applicant has) given the requisite notice to every person other than *(myself) (himself)
(herself) who, 21 days before the date of the application, was a tenant of any agricultural holding any part of
which was comprised in the land to which the application relates, viz:-

Name and Address of Tenant.........c.ccceevvevieeininienncecniennens

CERTIFICATE B For Part Freehold Owner or Prospective Purchaser (or his/her Agent) able to ascertain all
the owners of the land
I hereby certify that:-

1 *(I have) (the applicant has) given the requisite notice to all persons other than (myself) (the applicant) who, 21
days before the date of the accompanying application were owners of any part of the land to which the
application relates, viz:-

Name and Address of OWNET ......cccooeveeieniienininieiecee s

Date of Service of Notice ....

2. *Either (i) None of the land to which the application relates constitutes or forms part of an agricultural holding;

*or (ii) *(I have) (the applicant has) given the requisite notice to every person other than *(myself) (himself)
(herself) who, 21 days before the date of the application, was a tenant of any agricultural holding any part of
which was comprised in the land to which the application relates, viz:-

Name and Address of Tenant.........c.coceevveviievinenienncnenennens
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Modular Coordination

Modular Coordination ~ a module can be defined as a basic
dimension which could for example form the basis of a planning
grid in terms of multiples and submultiples of the standard module.

Typical Modular Coordinated Planning Grid ~

Let M =the standard module

structural grid

(45 x M) B . planning grid
) F (9 x M)
o - +o
-1 =i
! b3 l ) L 5 ‘l_::
1 S e M|
X E E > ' controlling_l !
< grid (3 xM)

basic module grid (M)

Structural Grid ~ used to locate structural components such as
beams and columns.

Planning Grid ~ based on any convenient modular multiple for
requlating space requirements such as rooms.

Controlling Grid ~ based on any convenient modular multiple for
location of internal walls, partitions etc.

Basic Module Grid ~ used for detail location of components and

fittings.

All the above grids. being based on a basic module, are contained
one within the other and are therefore interrelated. These grids
can be used in both the horizontal and vertical planes thus
forming a three dimensional grid system. If a first preference
numerical value is given to M dimensional coordination is
established — see next page.
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Modular Coordination

Dimensional Coordination ~ the practical aims of this concept are
to:-

1. Size components so as to avoid the wasteful process of cutting
and fitting on site.

2. Obtain maximum economy in the production of components.

W

Reduce the need for the manufacture of special sizes.
4. Increase the effective choice of components by the promotion
of interchangeability.

BS 6750 specifies the increments of size for coordinating
dimensions of building components thus :-

Preference| Ist ‘2nd|3rd‘4th the 3rd and 4th preferences
Size (mm) |3OO ‘100 | 50 ‘ 25 having a maximum of 300 mm

Dimensional Grids — the modular grid network as shown on page
44 defines the space into which dimensionally coordinated
components must fit. An important factor is that the component
must always be undersized to allow for the joint which is sized by
the obtainable degree of tolerance and site assembly :-

joint space size of component Ir%joint space

4 : ' —
— . — T e PO A

I’ "aio."_. -° PR .'-.'n~_7"'°".",'.'n'..' ] °b°°°a_L'

ﬁ.- el L VL]l e ‘°.bo 8. e v gl

Lmodulor space allocated _J
to component .

Controlling Lines, Zones and Controlling Dimensions — these terms
can best be defined by example :-

controlling lines C controlling f)

: t

controlling dimension
O dimension .

o~ N

Sl nox st %

preference

I fl. nox3rd N ,
preference |-

i e e — 0 x 15t preterence |

wall and /or column zone - n x 2nd preference
FACE GRID AXIAL GRID

wall and /¢_)r

i
—— |
column zone |
n x 2nd preference |
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Construction Regulations

Construction Requlations ~ these are Statutory Instruments made
under the Factories Acts of 1937 and 1961 and come under the
umbrella of the Health and Safety at work etc., Act 1974. They
set out the minimum legal requirements for construction works and
relate primarily to the health. safety and welfare of the work
force. The requirements contained within these documents must
therefore be taken into account when planning construction
operations and during the actual construction period. Reference
should be made to the relevant document for specific requirements
but the broad areas covered can be shown thus:-

Factories Acts Health and Safety at Work etc., Act 1974 -
1937 and 1961 governs powers of Inspectors regarding
safe practices on sites together with
contravention of the Construction
Regulations.

Management of Health and Safety at Work
Regulations 1999. kK——
Duties of Implementation.

Construction Regulations - I Control of Substances

applies to building operations Hazardous to Health
and to works of engineering Act.

construction COSHH 2002

The Construction (Design and Management ) Requlations 1994 -
Application and management of Health and Safety at Work
D Regulations. Client responsibility for appointment of
a "Project Co-ordinator" and "Principal Contractor".

The Construction (Head Protection) Regulations 1989 and the
) Personal Protective Equipment at Work Regulations 1992 -
1. Selection of PPE; 2. Inspection and maintenance; 3. Storage;

4. Training and application; 5.Duties and supervision; 6.Costs.

Lifting Operations and Lifting Equipment Requlations1998
1. Provision of cabs for drivers of lifting appliances; 2. Anchorages
> for lifting appliances; 3. Safe working and safety devices ;

4 Competence of operators ;5. Testing and examination requirements.

The Construction (Health, Safety and Welfare)
Regulations 1996. Sets “goals" for the wellbeing of
site personnel, with objectives emphasising assessment
of risk:-

1. Timbering works; 2. Safequarding excavations; 3.
| Ventilation  of workplaces; 4. Doors, gates and
entrapment; 5. Traffic routes, safe access and egress,;
6. Good site organisation and planning; 7. Emergency

lighting; 8. Segreqgation of site traffic and personnel;
9. Welfare facilities, accommodation, sanitation,
protective clothing, 1st aid equipment/personnel, means
to heat and prepare food.

The Work at Height Requlations 2005. Scaffold, means of
—— access. platform width, support. safety, quarding and
inspection.
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Construction (Design & Management) Regulations

Objective — To create an all-party integrated and planned
approach to health and safety throughout the duration of a
construction project.

Administering Body — The Health and Safety Executive (HSE).

Scope — The CDM Requlations are intended to embrace all aspects
of construction, with the exception of very minor works.

Responsibilities — The CDM Regulations apportion responsibility
for health and safety issues to all parties involved in the
construction process, ie. client, designer, planning supervisor and
principal contractor.

Client — Appoints a planning supervisor and the principal contractor.
Provides the planning supervisor with information on health and
safety matters and ensures that the principal contractor has
prepared an acceptable health and safety plan for the conduct
of work. Ensures that a health and safety file is available.

Designer — Establishes that the client is aware of their duties.
Considers the design implications with regard to health and safety
issues, including an assessment of any perceived risks. Co-ordinates
the work of the planning supervisor and other members of the
design team.

Project Co-ordinator — Ensures that:

* a pre-tender, health and safety plan is prepared.

* the HSE are informed of the work.

* designers are liaising and conforming with their health and safety
obligations.

* a health and safety file is prepared.

* contractors are of adequate competance with regard to health
and safety matters and advises the client and principal
contractor accordingly.

Principal Contractor — Develops a health and safety plan, collates
relevant information and maintains it as the work proceeds.
Administers day-to-day health and safety issues. Co-operates
with the planning supervisor and designers, preparing risk
assessments as required.
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Health and Safety—Signs and Symbols (1)

Health and Safety at Work etc. Act 1974

The Health and Safety Management of Health and
(Safety Signs and Signals) Safety at Work Requlations
Regulations 1996 1999 (Management Requlations)

Under these requlations. employers are required to provide and
maintain health and safety signs conforming to European Directive
92/58 EEC:

PROHIBITION WARNING MANDATORY SAFE CONDITION

JAN

- Yellow

In addition. employers obligations include the need to provide:

Risk Assessment — provide and maintain safety signs where there
is a risk to health and safety. eg. obstacles. Train staff to
comprehend safety signs.

Pictorial Symbols — pictograms alone are acceptable but
supplementary text, eq. FIRE EXIT, is recommended.

Fire/Emergency Escape Signs — conformity to BS 5499-1:2002.
A green square or rectangular symbol.

Positioning of signs — primarily for location of fire exits, fire
equipment, alarms, assembly points, etc. Not to be located where
they could be obscured.

Marking of Hazardous Areas — to identify designated areas for
storing dangerous substances: Dangerous Substances (Notification
and Marking of Sites) Requlations 1990. Yellow triangular symbol.

Pipeline Identification — pipes conveying dangerous substances to
be labelled with a pictogram on a coloured background conforming
to BS 1710:1984 and BS 4800:1989. Non-dangerous substances
should also be labelled for easy identification.
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Health and Safety—Signs and Symbols (2)

Typical Examples on Building Sites ~

PROHIBITION (Red)

® @ ®

Authorised Children must Smoking Access not
personnel only not play on prohibited permitted
this site

WARNING (Yellow)

VAN NN

Dangerous Flammable Danger of Compressed
substance liquid electric shock qas

MANDATORY (Blue)

Safety helmets Protective Use ear Protective
must be worn footwear must protectors clothing must
be worn be worn

SAFE CONDITIONS (Green)

FIRE
EXIT

Emergency escapes Treatment area Safe area
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Building Regulations

The Building Requlations ~ this is a Statutory Instrument which
sets out the minimum performance standards for the design and
construction of buildings and where applicable to the extension
of buildings. The requlations are supported by other documents
which generally give quidance on how to achieve the required
performance standards. The relationship of these and other
documents is set out below :-

The Building Act 1984

The Building (Approved Inspectors etc.) The Building
Requlations 2000 Requlations
2000

4
J, i

Approved Documents A to T and the BRE Report,
Approved Document to support Reg. 7 J Thermal

Insulation: Avoiding
Risks, 2nd ed.

\V/

Codes of Practice; British Standards ;
Building Research Establishment reports ;
Agrement Certificates; Test data from approved
sources; DOE publications; European
Standards; National Building Specifications;
Robust Detail Specification Sheets.

NB. The Building Requlations apply to England and Wales but not
to Scotland and Northern Ireland which have separate systems of
control.
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Building Regulations

Approved Documents ~ these are non-statutory publications
supporting the Building Requlations prepared by the Office of the
Deputy Prime Minister, approved by the Secretary of State and
issued by The Stationery Office. The Approved Documents (ADs)
have been compiled to give practical quidance to comply with the
performance standards set out in the various requlations. They
are not mandatory but in the event of a dispute they will be seen
as tending to show compliance with the requirements of the Build-
ing Regulations. If other solutions are used to satisfy the require-
ments of the Requlations the burden of proving compliance rests

with the applicant or designer.

| Approved Document A - STRUCTURE |

| Approved Document B - FIRE SAFETY |

Approved Document C - SITE PREPARATION AND RESISTANCE
TO CONTAMINANTS AND MOISTURE

| Approved Document D - TOXIC SUBSTANCES |

| Approved Document E - RESISTANCE TO THE PASSAGE OF SOUND |

| Approved Document F - VENTILATION |

| Approved Document G - HYGIENE |

| Approved Document H - DRAINAGE AND WASTE DISPOSAL |

Approved Document J - COMBUSTION APPLIANCES AND FUEL
STORAGE SYSTEMS

Approved Document K - PROTECTION FROM FALLING, COLLISION
AND IMPACT

| Approved Document L - CONSERVATION OF FUEL AND POWER |

| Approved Document M- ACCESS TO AND USE OF BUILDINGS |

Approved Document N - GLAZING - SAFETY IN RELATION TO
IMPACT, OPENING AND CLEANING

| Approved Document P - ELECTRICAL SAFETY |

| Approved Document Q - ELECTRONICS COMMUNICATIONS SERVICES |

| Approved Document S - SECURITY SYSTEMS |

| Approved Document T - TELECOMMUNICATIONS SYSTEMS ||

Approved Document to support Requlation 7

MATERIALS AND WORKMANSHIP

* Drafted proposals




Building Regulations

Example in the Use of Approved Documents

Problem:- the sizing of suspended upper floor joists to be spaced
at 400mm centres with a clear span of 3-:600m for use
in a two storey domestic dwelling.

Building Regulation A1:- states that the building shall be
constructed so that the combined dead, imposed and wind
loads are sustained and transmitted by it to the ground —

(a) safely, and

(b) without causing such deflection or deformation of any
part of the building, or such movement of the ground. as
will impair the stability of any part of another building.

Approved Document A :- quidance on sizing floor members can
be found in "Timber Intermediate Floors for Dwellings”,
published by the Timber Research And Development
Association (TRADA). and BS5268-2: Structural
use of timber. Code of practice for permissible stress
design, materials and workmanship.

Solution - uniformly distributed load not

exceeding 1-5kN/m?2

4 — timber tloor
joists at 400¢%

support D43
wall %

B e support
wall

Dead load (kN/m?2) supported by joist excluding mass of joist:-

Floor finish — carpet — 003 .
Flooring — 20 mm thick particle board - 015 mg'fehrtiglgf
Ceiling — 9:5mm thick plasterboard 008 | {om BS64E
Ceiling finish — 3 mm thick plaster — 004

total dead load — 0:30 kN/m?

Dead loading is therefore in the O-25 to O-50 kN/m? band

From table on page 580 suitable joist sizes are:- 38x200,
50x175, 63%x175 and 75x150.

Final choice of section to be wused will depend upon cost:
availability: practical considerations and/or personal preference.
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Building Regulations

Building Control ~ unless the applicant has opted for control
by a private approved inspector under The Building (Approved
Inspectors etc.) Requlations 2000 the control of building works in
the context of the Building Regulations is vested in the Local
Authority. There are two systems of control namely the Building
Notice and the Deposit of Plans. The sequence of systems is shown
below :-

Building Notice:- Deposit of Plans - If required -
written submission submission of full |  |Certificates of
to LA with block plans and statutory compliance by an
plans and drainage fee to LA. approved person in
details for new work. Y the context of the

Not applicable for structural design

Approval decision

buildings designated within 5 wee ks or and the conservation
under the Fire 2 months by mutual of energy.
Precautions Act or aqreement Y
the Fire Precautions 9 :
(Workplace) Regs. § Notice of rejection.q
] Approval which can

. - be partial or
Notification only- conpditionol by Appeal to the
approval not required. mutual agreement. Secretary of State
Written or other notices to LA - v-—[lnspcctions carried out ]

48 hrs. before commencement
24 hrs. before excavations covered Lwo,-k acceptable to LA 1
before foundations covered
before damp course covered
gc:ore 3itq concrete cgvercd Contravention
efore drains covere idi
7 days after drains completed ~={ found by building

inspector
after work completed
and/or
before occupation |contravention corrected
Applicant contests Notice Section 36 Notice served -
and submits favourable secondte{ work to be taken down or
opinion to LA, altered to comply
1 Y
LA accepts LA rejects | _|Application complies with the
submission and submission Section 36 Notice
withdraws Y
Section 36 Notice Applicant can appeal to a Magistrate’s Court
within 70 days of a Section 36 Notice being
served

NB. In some stages of the above sequence statutory fees are
payable as set out in The Building (Local Authority Charges)
Requlations 1998.
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Building Regulations Exemptions
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Building Regulations—Full Plans

BUILDING REGULATIONS APPLICATION

APPLICATION No
Use this form to give notice of intention to Unless specified differently overleaf,
erect, extend, or alter a building, install Please retumn:- )
fittings or make a material change of use of 2 copies of the Form DATE RECEIVED
o ® 4 copies of the Plans
the building. o the correct fee I ]
1. NAME AND ADDRESS OF APPLICANT 2. NAME AND ADDRESS OF AGENT (If Used)
Applicant will be invoiced on commencement of work.
Post Code Post Code
Tel. No. Tel. No.
3. ADDRESS OR LOCATION OF PROPOSED 4. DESCRIPTION OF PROPOSED WORKS
WORK
5. IF NEW BUILDING OR EXTENSION PLEASE 6. IF EXISTING BUILDING PLEASE STATE
STATE PROPOSED USE PRESENT USE
7. DRAINAGE 8. CONDITIONS
Please state means of:- Do you consent to the Plans being passed subject to
. conditions where appropriate?
Water Supply ppropriate Yes D No D
Foul Water Disposal Do you agree to an extension of time if this is required by
Storm Water Disposal the Council? Yes D No D
9. COMPLETION CERTIFICATE 10. FIRE PRECAUTIONS ACT 1971
Do you wish the Council to issue a Completion Certificate} | Is the building intended to be used for
upon satisfactory completion of the work? commercial purposes?
YesD NOD Yesl___] NOD
11. FEE
Please state estimated cost of the work (at current market value) £............cc.ceoeernee Amount of Fee submitted £...........coceneenee

Has Planning Permission been sought?  Yes D No D If Yes, please give Application No

12. PLEASE SIGN AND DATE THIS FORM BEFORE SUBMITTING

I/We hereby give notice of intention to carry out the work set out above and deposit the attached drawings and documents in
accordance with the requirements of Regulations 11 (1) (b). Also enclosed is the appropriate Plan Fee and I understand that a
further Fee will be payable when the first inspection of work on site is made by the Local Authority.

Signed Date On behalf of (if agent)
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British Standards

British Standards ~ these are publications issued by the British
Standards Institution which give recommended minimum standards
for materials, components, design and construction practices.
These recommendations are not legally enforceable but some of
the Building Requlations refer directly to specific British Standards
and accept them as deemed to satisfy provisions. All materials and
components complying with a particular British Standard are

marked with the British Standards kitemark thus:- @ together
with the appropriate BS number.

This symbol assures the user that the product so marked has been
produced and tested in accordance with the recommendations set
out in that specific standard. Full details of BS products and
services can be obtained from, Customer Services. BSIl. 389
Chiswick High Road. London, W4 4BR. Standards applicable to
building may be purchased individually or in modules, GBM 48, 49
and 50; Construction in General, Building Materials and
Components and Building Installations and Finishing. respectively.
British Standards are constantly under review and are amended.
revised and rewritten as necessary. therefore a check should
always be made to ensure that any standard being used is the
current issue. There are over 1500 British Standards which are
directly related to the construction industry and these are
prepared in four formats :-

1. British Standards — these give recommendations for the
minimum standard of quality and testing for materials and
components. Each standard number is prefixed BS.

2. Codes of Practice — these give recommendations for good
practice relative to design, manufacture, construction,
installation and maintenance with the main objectives of
safety. quality, economy and fitness for the intended purpose.
Each code of practice number is prefixed CP or BS.

3. Draft for Development — these are issued instead of a British
Standard or Code of Practice when there is insufficient data or
information to make firm or positive recommendations. Each
draft number is prefixed DD. Sometimes given a BS number and
suffixed DC, ie. Draft for public Comment.

4. Published Document — these are publications which cannot be
placed into any one of the above cateqories. Each published
document is numbered and prefixed PD.
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European Standards

European Standards — since joining the European Union (EU), trade
and tariff barriers have been lifted. This has opened up the market
for manufacturers of construction-related products, from all EU
and European Economic Area (EEA) member states. Before 2004,
the EU was composed of 15 countries; Austria, Belgium. Denmark,
Finland, France, Germany. Greece, Ireland, Italy. Luxemburg.
Netherlands, Portugal. Spain. Sweden and the United Kingdom. It
now includes Cyprus, the Czech Republic, Estonia, Hungary. Latvia,
Lithuania, Malta, Poland, Slovakia and Slovenia. The EEA extends
to: Iceland, Liechtenstein and Norway. Nevertheless, the wider
market is not so easily satisfied, as regional variations exist. This
can create difficulties where product dimensions and performance
standards differ. For example. thermal insulation standards for
masonry walls in Mediterranean regions need not be the same as
those in the UK. Also, preferred dimensions differ across Europe in
items such as bricks. timber. tiles and pipes.

European Standards are prepared under the auspices of
Comité Européen de Normalisation (CEN), of which the BSI is a
member. European Standards that the BSI have not recognised or
adopted, are prefixed EN. These are EuroNorms and will need
revision for national acceptance.

For the time being., British Standards will continue and where
similarity with other countries” standards and EN's can be
identified, they will run side by side until harmonisation is complete
and approved by CEN.

eq. BS EN 295, replaces the previous national standard
BS 65 — Vitrefied clay pipes . . ... for drains and sewers.

European Pre-standards are similar to BS Drafts for
Development. These are known as ENV's.

Some products which satisfy the European requirements for
safety, durability and energy efficiency. carry the CE mark. This is
not to be assumed a mark of performance and is not intended to
show equivalence to the BS kitemark. However, the BSI is
recognized as a Notified Body by the EU and as such is authorised
to provide testing and certification in support of the CE mark.

International Standards — these are prepared by the International
Organisation for Standardisation and are prefixed ISO. Many are
compatible with and complement BS’s, eq. the ISO 9000 series has
replaced BS 5750: Quality systems.
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Construction Products Directive (CPD)

For manufacturers” products to be compatible and uniformly
acceptable in the European market.there exists a process for
harmonising technical specifications. These specifications are known
as harmonised European product standards (hENs), produced and
administered by the Comité Européen de Normalisation (CEN).
European Technical Approvals (ETAs) are also acceptable where
issued by the European Organisation for Technical Approvals
(EOTA). These standards are not a harmonisation of requlations.
Whether or not the technical specification satisfies regional and
national requlations is for local determination. However, for
commercial purposes a technical specification should cover the
performance characteristics required by requlations established by
any member state in the European Economic Area (EEA).

CPD harmonises:

* methods and criteria for testing

* methods for declaring product performance

* methods and measures of conformity assessment

UK attestation accredited bodies include: BBA, BRE and BSI.

CE mark — a marking or labelling for conforming products. A
‘passport’ permitting a product to be leqgally marketed in any EEA.
It is not a quality mark. e.g. BS Kitemark. but where appropriate
this may appear with the CE marking.

Product Neme —H CAVITY WALL BATT |

Thickness (mm) Length (mm)
1200 — Length
Thickness 1 O O Width (mm)
W— Width
Fire Class
Reaction to Fire Classification —H A1 Pieces/Pack: 6 Pieces per Pack
Area (m?): 3.28 m?

CE Mark —— c

BSI Number —}——0086]
Year CE Mark Affixed —4—02 ]
Certificate of Conformity No.——{0086-CPD-461281]
= “R= ] Thermal Conductivity &
At 00 RTeD Thermal Resistance Values
European Product Standard [MW-EN13162-T2-WS-WL(P)| |

I Specific Product Test Results

ROCKWOOL
Rockwool Limited Pencoed Bridgend CF35 6NY
Tel. 01656 862621 Fax. 01656 862302  www.rockwool.co.uk

CE marking — reproduced with kind permission of Rockwool Ltd.
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CPIl System of Coding

CPl System of Coding ~ the Co-ordinated Project Information
initiative originated in the 1970s in response to the need to
establish a common arrangement of document and lanquage
communication, across the varied trades and professions of the
construction industry.

However, it has only been effective in recent years with the
publication of the Standard Method of Measurement 7th edition
(SMM 7). the National Building Specification (NBS) and the
Drawings Code. (Note: The NBS is also produced in CI/SfB format.)

The arrangement in all documents is a co-ordination of alphabetic
sections, corresponding to elements of work, the purpose being to
avoid mistakes, omissions and other errors which have in the past
occurred between drawings, specification and bill of quantities
descriptions.

The coding is a combination of letters and numbers. spanning 3
levels :-

Level 1 has 24 headings from A to Z (omitting | and O). Each
heading relates to part of the construction process, such as
groundwork (D). Joinery (L), surface finishes (M), etc.

Level 2 is a sub-heading, which in turn is sub-grouped numerically
into different cateqories. So for example, Surface Finishes is
sub-headed; Plaster, Screeds, Painting. etc. These sub-headings are
then extended further. thus Plaster becomes; Plastered/Rendered
Coatings, Insulated Finishes, Sprayed Coatings etc.

Level 3 is the work section sub-grouped from level 2, to include a
summary of inclusions and omissions.
As an example, an item of work coded M21 signifies : -

M — Surface finishes
2 — Plastered coatings
1 — Insulation with rendered finish

The coding may be used to:-
(a) simplify specification writing

(b) reduce annotation on drawings
(c) rationalise traditional taking-off methods
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C1/SfB System of Coding

Cl/sfB  System ~ this is a coded filing system for the
classification and storing of building information and data. It was
created in Sweden under the title of Samarbetskommittén for
Byggnadsfragor and was introduced into this country in 1961 by
the RIBA. In 1968 the Cl (Construction Index) was added to the
system which is used nationally and recognised throughout the
construction industry. The system consists of 5 sections called
tables which are subdivided by a series of letters or numbers and
these are listed in the CI/SfB index book to which reference should
always be made in the first instance to enable an item to be
correctly filed or retrieved.

Table O — Physical Environment

This table contains ten sections O to 9 and deals mainly with
the end product (i.e. the type of building.) Each section can be
further subdivided (e.q. 21, 22, et seq.) as required.

Table 1 — Elements

This table contains ten sections numbered (——) to (9—) and
covers all parts of the structure such as walls, floors and
services. Each section can be further subdivided (e.g. 31, 32 et
seq.) as required.

Table 2 — Construction Form

This table contains twenty five sections lettered A to Z (O being
omitted) and covers construction forms such as excavation
work, blockwork, cast insitu work etc.. and is not subdivided but
used in conjunction with Table 3.

Table 3 — Materials

This table contains twenty five sections lettered a to z (l being
omitted) and covers the actual materials wused in the
construction form such as metal, timber, glass etc., and can be
subdivided (e.q. n1. n2 et seq.) as required.

Table 4 — Activities and Requirements

This table contains twenty five sections lettered (A) to (Z).
(O being omitted) and covers anything which results from the
building process such as shape, heat. sound, etc. Each section
can be further subdivided ((M1), (M2) et seq.) as required.
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Site Survey

Site Analysis — prior to purchasing a building site it is essential
to conduct a thorough survey to ascertain whether the site
characteristics suit the development concept. The following
guidance forms a basic checklist:

* Refer to Ordnance Survey maps to determine adjacent features,
location. roads, facilities. footpaths and rights of way.

* Conduct a measurement survey to establish site dimensions and
levels.

* Observe surface characteristics, i.e. trees. steep slopes, existing
buildings. rock outcrops. wells.

* Inquire of local authority whether preservation orders affect
the site and if it forms part of a conservation area.

* Investigate subsoil. Use trial holes and borings to determine soil
quality and water table level.

* Consider flood potential, possibilities for drainage of water
table. capping of springs. filling of ponds. diversion of streams
and rivers.

* Consult local utilities providers for underground and overhead
services, proximity to site and whether they cross the site.

* Note suspicious factors such as filled ground, cracks in the
ground. subsidence due to mining and any cracks in existing
buildings.

* Regard neighbourhood scale and character of buildings with
respect to proposed new development.

* Decide on best location for building (if space permits) with
regard to ‘cut and fill' land slope, exposure to sun and
prevailing conditions, practical use and access.

lE=Building |==
Hifi Site NI
!!‘ c_FOr Sale' ___{}) S
1? . ) \‘ Al
Al (" ¥- %
NV ST RS R 4 ~
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Site Investigations

Site Investigation For New Works ~ the basic objective of this
form of site investigation is to collect systematically and record
all the necessary data which will be needed or will help in the
design and construction processes of the proposed work. The
collected data should be presented in the form of fully annotated
and dimensioned plans and sections. Anything on adjacent sites
which may affect the proposed works or conversely anything
appertaining to the proposed works which may affect an adjacent
site should also be recorded.

Typical Data Required ~ orientotion}

boundary hedges property boundary lines

and /or fencin .
/ 9 l and location of site

existing _(— — ), —e!
trees — /

type, girth, - T existing
spread and buildings
height )

/. 7% /

trees and
buildings on
adjacent site

|- =-details of above 62.85 77777
7 ground obstructions + g ’
such as transmisson Spot levels /
;:Htod(:m lines ' 63-0C
ype, contour lines
size, depth !
and location T m—r .
of all services L. 4
such as qas, . planning or similar "
water,drains, l restrictions on proposed
electricity, ! I building or structure
telephone I " X '
and relay l l____] l_.._-__.l
services — | subsoil investigation data of soil
types and properties together with
! I ground water conditions 62.57
|Bench Marks and OS levels —»\1,
existing sewers — > — —_
<7 to Oldtown A3214 to Newtown T
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Trial Pits and Hand Auger Holes

Purpose ~ primarily to obtain subsoil samples for identification,
classification and ascertaining the subsoil's characteristics and
properties. Trial pits and augered holes may also be used to
establish the presence of any geological faults and the upper or
lower limits of the water table.

Typical Details ~ diameter range
minimum plan size to provide 50 to ISOmm
access for operatives 1:200 x
1:200

e - I -|||l|||||n-

20 | <l |

o | | =% | |

v | | | S

2 | ~—formed o | ~b formed

Elol I by hand  E | with hand

c I | o|o |
O| or c|O | operated

e I | a1 Slo |

Mkd mechanical ¢ |9Q | post hole

£ vl I | means of © l | auger or

2 l | excavation § | bucket

E } | I El | | auger

x x

o . [

\\\\l-//// \‘ -

TRIAL PITS HAND AUGER HOLES

General use ~ General use ~
dry ground which requires dry ground but liner tubes
little or no temporary could be used if required to
support to sides of extract subsoil samples at
excavation. a depth beyond the economic
Subsidiary use~ limit of trial holes.
to expose and/or locate Advantages ~
underground services. generally a cheaper and

simpler method of obtaining
subsoil samples than the
trial pit method.

Advantages ~

subsoil can be visually examined
insitu — both disturbed and
undisturbed samples can be
obtained.

Trial pits and holes should be sited so that the subsoil samples will
be representative but not interfering with works.
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Soil Investigation

Site Investigation ~ this is an all embracing term covering every
aspect of the site under investigation.

Soil Investigation ~ specifically related to the subsoil beneath the
site under investigation and could be part of or separate from the
site investigation.

Purpose of Soil Investigation ~

1. Determine the suitability of the site for the proposed project.

2. Determine an adequate and economic foundation design.

3. Determine the difficulties which may arise during the
construction process and period.

4. Determine the occurrence and/or cause of all changes in subsoil
conditions.

The above purposes can usually be assessed by establishing the
physical, chemical and general characteristics of the subsoil by
obtaining subsoil samples which should be taken from positions on
the site which are truly representative of the area but are not
taken from the actual position of the proposed foundations. A
series of samples extracted at the intersection points of a 20-000
square grid pattern should be adequate for most cases.

Soil Samples ~ these can be obtained as disturbed or as
undisturbed samples.

Disturbed Soil Samples ~ these are soil samples obtained from
boreholes and trial pits. The method of extraction disturbs the
natural structure of the subsoil but such samples are suitable
for visual grading, establishing the moisture content and some
laboratory tests. Disturbed soil samples should be stored in
labelled air tight jars.

Undisturbed Soil Samples ~ these are soil samples obtained using
coring tools which preserve the natural structure and properties
of the subsoil. The extracted undisturbed soil samples are labelled
and laid in wooden boxes for dispatch to a laboratory for testing.
This method of obtaining soil samples is suitable for rock and clay
subsoils but difficulties can be experienced in trying to obtain
undisturbed soil samples in other types of subsoil.

The test results of soil samples are usually shown on a drawing
which gives the location of each sample and the test results in the
form of a hatched legend or section.
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Soil Investigation

Depth of Soil Investigation ~ before determining the actual method
of obtaining the required subsoil samples the depth to which the
soil investigation should be carried out must be established. This is
usually based on the following factors —

1. Proposed foundation type.
2. Pressure bulb of proposed foundation.
3. Relationship of proposed foundation to other foundations.

Typical Examples ~

strip foundation

L I /N exerting a
//Il\ N09L. 7 1w pressure of
A1\ / }‘}\ p=kgt/m?
\
i Nese 1\
/l \\ - / 1\
[\ // | \
s Py N4
~ I\ /|
o [UEAN /]
RN d
~_0-:32 7 /
\ T /L !
pressure bulb
N /
N
[ ~_0-2pP _~
b
e
g raft or pad
J w~09p 71\ foundation
b /(\ //\\ exerting a
ofg \ / /\ pressure_ of
e [\ NO3Y p=kgt/m?
6|0
< | v N L——pressurc bulb
Sy \9-2_3,/

Pressure bulbs of less than 20% of original loading at foundation
level can be ignored — this applies to all foundation types.

For further examples see next page.
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Soil Investigation

Typical Examples of Depth of Soil Investigation Considerations ~

angle of maximum
shear

pad foundations exertmg
a pressure of p=kgf/m?

overlop area double stressed
pressure bulb which may necessitate soil

investigation to a greater
depth than 1:5b

FOUNDATIONS CLOSE TO ONE ANOTHER

pad foundation exertnng
a pressure of p=kgf/m?

raft foundation exertmg
a pressure of p= kgf/m

b
-
[
2iieiie e e e
/ \ I |
/ \ ! /
pressure bulb \ /
‘ within safe | o
ground loadin
\ conditions 9@ [« pressure bulb
\ /T a [ passing through
\0_29 _ ] ﬁr low load bearing strata
\\\7///\ 7/[\\\/77&
/égood load bearing strata \%/ Aéz\ ®
NG \Z//A\ 'y/././\ .\7///\\
Iow load bearing strata -l - \'~ ; ;'.
N .
- Q_2_E

DIFFERENT FOUNDATION TYPES ON THE SAME SITE
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Soil Investigation

Soil Investigation Methods ~ method chosen will depend on several
factors —

1. Size of contract

2. Type of proposed foundation.

3. Type of sample required.

4. Type of subsoils which may be encountered.

As a general quide the most suitable methods in terms of
investigation depth are —

1. Foundations up to 3:000 deep — trial pits.

2. Foundations up to 30000 deep — borings.

3. Foundations over 30-000 deep — deep borings and insitu
examinations from tunnels and/or deep pits.

Typical Trail Pit Details ~

disturbed samples taken from

) . . trial pit excavated
spoi! removed to form trial pit a P 2

by hand or using
small mechanical

\.200 I'QOO excavator

'

/ <__i_ visual examination
l
I
|
l
I
l
|
=

L |
s

possible from
within excavated
trial pit

samples can be
taken from any
position within
excavated trial
pit

economic depth
4-000

l
|
I %ﬁ—undisturbed soil
|
|
|

/‘l\
—

maximum

\

—~
—

| — -~ -
\\l/iB in wet subsoils the need
. . for timbering to the
For details of other soil sides of the trial pit and
investigation methods see the need for a pump may
the next two pages outweigh any advantages
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Soil Investigation

Boring Methods to Obtain Disturbed Soil Samples ~

. Hand or Mechanical Auger — suitable for depths up to 3-000
using a 150 or 200 mm diameter flight auger.

2. Mechanical Auger — suitable for depths over 3-000 using a

flight or Cheshire auger — a liner or casing is required for most
granular soils and may be required for other types of subsoil.

3. Sampling Shells — suitable for shallow to medium depth borings

in all subsoils except rock.

Typical Details ~

tripod or shear

winch

leg rig

sectioned rods

steel bore hole liners
in short lengths screwed
together auger or sampling

flight
auger

Cheshire
auger has

For further examples
see next page.

shell

boss for rod connection or
lug for lifting rope

weighted

head —

12 to 2V2
helical sampling top sampling
turns at shel! openings shell
the cutting body for I body
end extracting l |
soil '
flap or sample —4 - open
door : ] end

S

GRANULAR SOILS COHESIVE SOILS
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Soil Investigation

Wash Boring ~ this is @ method of removing loosened soil from a
bore hole using a strong jet of water or bentonite which is a
controlled mixture of fullers earth and water. The jetting tube is
worked up and down inside the bore hole, the jetting liquid
disintegrates the subsoil which is carried in suspension up the
annular space to a settling tank. The settled subsoil particles can
be dried for testing and classification. This method has the
advantage of producing subsoil samples which have not been
disturbed by the impact of sampling shells however it is not
suitable for large gravel subsoils or subsoils which contain boulders.

Typical Wash Boring Arrangement ~

tripod or
shear leg
rig
pump de“"ery_‘p_ip*ej ey
settling — return
overflowmy  tank pipe winch
i - ' e
Hn"_ \ i,
"""" lmnmml Nm Y _ W

G N
settled /@ i
& subsoil
A particles 9 wash
pipe

»
c
3
©

IINN

63mm diameter steel casing tube

‘(/Al\\‘((/
AN\

;;\éﬁsh tail
> bit

Mud-rotary Drilling ~ this is a method which can be used for rock
investigations where bentonite is pumped in a continuous flow
down hollow drilling rods to a rotating bit. The cutting bit is kept
in contact with the bore face and the debris is carried up the
annular space by the circulating fluid. Core samples can be
obtained using coring tools.

N

Core Drilling ~ water or compressed air is jetted down the bore
hole through a hollow tube and returns via the annular space.
Coring tools extract continuous cores of rock samples which are
sent in wooden boxes for laboratory testing.
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Bore Hole Data

Bore Hole Data ~ the information obtained from trial pits or bore
holes can be recorded on a pro forma sheet or on a drawing
showing the position and data from each trial pit or bore hole
thus:-

grid line reference

® ®
15-000 15 -000 15-000
> >

>

- o R o0
A4 AV ~4

A4

N _ a
& J
bore hole

position

LS)
Fan\

500

grid
lines

Q\a'
'

oD -
A\v74

1

oD

AY”4

'

o

\Y %4

]

a

'

LOCATION PLAN OF BORE HOLES
Bore holes can be taken on a 15:000 to 20-000 grid covering
the whole site or in isolated positions relevant to the proposed
foundation(s)

ground
r—bore hole Af bore hole A2 ——r-/lcvel 60-5

60-0 ' top SOIl‘j'l .

o =

s

sandy gravel o
B _ -
~ 57 o -"-,'-.'.‘_ — — e — - O~
" 'Z,o',o": gravel S E
(Y Ové/ . e fa e N
Y s6 O_gb‘i,"; water table 56-0 (26:4:86) | o .
: g:g%on _: (Y
i L e = c

° o1 bl €
554,0__49_& clay / gravel 3__ 58 59
o7 e —— - E T

o == - — = =

N e clay D g

520 === |=:

BORE HOLE DATA

As a general gquide the cost of site and soil investigations should
not exceed 1% of estimated project costs
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Soil Assessment and Testing

Soil Assessment ~ prior to designing the foundations for a building
or structure the properties of the subsoil(s) must be assessed.
These processes can also be carried out to confirm the suitability
of the proposed foundations. Soil assessment can include
classification. grading. tests to establish shear strength and
consolidation. The full range of methods for testing soils is given
in BS 1377: Methods of test for soils for civil engineering purposes.

Classification ~ soils may be classified in many ways such as
geological origin, physical properties. chemical composition and
particle size. It has been found that the particle size and physical
properties of a soil are closely linked and are therefore of
particular importance and interest to a designer.

Particle Size Distribution ~ this is the percentages of the various
particle sizes present in a soil sample as determined by sieving
or sedimentation. BS 1377 divides particle sizes into groups as
follows:-

Gravel particles — over 2mm

Sand particles — between 2mm and O-O6 mm
Silt particles — between 0-06mm and 0-002mm
Clay particles — less than 0-002mm

The sand and silt classifications can be further divided thus:-

CLAY SILT SAND GRAVEL
fine medium | coarse | fine | medium | coarse
0-002 | 0:006 | 0:02 0-06 0-2 06 2

The results of a sieve analysis can be plotted as a grading curve
thus:-

100 ”
90
80 M

N
o

X<

o
o

wn
o

w
O 0O
\\cl

N
o

percentage passing

)
N

o
‘0006 :002 006 -02 -06 -2 6 2 (|ogarithmic scale)
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Soil Assessment and Testing

plotted on the chart and classed accordingly.

Note:

Silt is very fine particles of sand. easily suspended in water.

40 60
sand (%) Clay (%)
60 . 40
sandy 5'[“)’
cla clay
70 y —- 30
/T sandy \ clay / silty \
80 \\cloy loam loam clay loam 20
\ silt
90 y SAndy AN L 20 LoD
sand ! loam

10 20 30 40 50 60 70

Silt (%)
Standard soil symbols ~
O Jc¢ X MK xX 0% 02 * 0
a6 o v v xS - = 0 o
S . ",00:- 7"0:\4 oY :Y):“,("( AR So n°u°°:
sandy gravel  chalk silt sand gravel
T === IBE=E| YA e
Tl B |5 [KrixH] |
sandy clay clay loam silty sand hoggin
Ayl —g A '3—19‘_5, “_’;-‘-zﬁ'
Al oA a7 _o——-o—:c m
weathered stiff fissured  chalky boutder silty clay
clay clay clay clay

s Il e B Frehrs B T I EVIN
Te%0%6% %% X tew e w ©

made up clayey silty sandy peat peat

ground peat peat

Triangular Chart ~ this provides a general classification of soils
composed predominantly from clay. sand and silt. Each side of the
triangle represents a percentage of material component. Following
laboratory analysis, a sample’s properties can be graphically

e.qg. Sand — 70%. Clay — 10% and Silt — 20% = Sandy Loam.

Loam is very fine particles of clay, easily dissolved in water.
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Soil Assessment and Testing

Site Soil Tests ~ these tests are designed to evaluate the density
or shear strength of soils and are very valuable since they do not
disturb the soil under test. Three such tests are the standard
penetration test. the vane test and the unconfined compression
test all of which are fully described in BS 1377: Methods of test for
soils for civil engineering purposes.

Standard Penetration Test ~ this test measures the resistance of
a soil to the penetration of a split spoon or split barrel sampler
driven into the bottom of a bore hole. The sampler is driven into
the soil to a depth of 150mm by a falling standard weight of 65kg
falling through a distance of 760mm. The sampler is then driven
into the soil a further 300mm and the number of blows counted
up to a maximum of 50 blows. This test establishes the relative
density of the soil.

TYPICAL RESULTS

i Non cohesive soils:-
L . . .
i fedriving No. of Blows|Relative Density
1§ rods
50 ki O to 4 very loose
- i zi';‘:v::ndg 4 1o 10 loose
uﬁ 1 10 to 30 medium
o | vent holes 30 to 50 dense
- . 50+ very dense
L__ N
.~
i i Cohesive soils:-
l barrel No. of Blows |Relative Density
'f I splits in
“ [l ¥ two when O0to?2 very soft
o 8 E ‘| unscrewed 2 to 4 soft
<
o 4 to 8 medium
‘ 1 screwed 8 to 15 stiff
1B drivin :
1y | Shoe o 15 to 30 very stiff
R d
Q2 j cutting edge 30+ hard

The results of this test in terms
of number of blows and amounts
of penetration will need expert
interpretation.

TYPICAL SPLIT
BARREL SAMPLER
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Soil Assessment and Testing

Vane Test
spring

torque
recorder

support
frame

~

vane rod
rotates
within sleeve

Q
lined \
bore hole 4
it requircd—«:g-
¢xtension;¢ I
rods within {‘
sleeve

S

Q

>
coupling
extension N
pipe or
sleeve \4

/'A
vane §
protection
shoe

this test measures the shear

balanced P _=

23D

NN\

Me —|—stainless steel

TYPICAL VANE TEST
APPARATUS

PANN 70 NNNZZZNNNZZZNNNZ/ZZZNNNZZZONNNZEZAN N\

strength of soft
cohesive soils. The steel vane s
pushed into the soft clay soil and
rotated by hand at a constant rate.
The amount of torque necessary for

rotation is measured and the soil
shear strength calculated as shown
below.

This test can be carried out within a
lined bore hole where the vane is
pushed into the soil below the base of
the bore hole for a distance equal to
three times the vane diameter before
rotation  commences. Alternatively
the vane can be driven or jacked to
the required depth. the vane being
protected within a special protection
shoe, the vane is then driven or jacked
a further 500mm before rotation
commences.

Calculation of Shear Strength —

s=M

Formula: - K

where S = shear value in kN/m?
M = torque required to shear soil
K = constant for vane
=366 D3x107°

D = vane diameter

vane blades forming
a cruciform in plan - height of
vane to be equal to twice vane
diameter
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Soil Assessment and Testing

Unconfined Compression Test ~ this test can be used to establish
the shear strength of a non-fissured cohesive soil sample using
portable apparatus either on site or in a laboratory. The 75mm
longx38 mm diameter soil sample is placed in the apparatus and
loaded in compression until failure occurs by shearing or lateral
bulging. For accurate reading of the trace on the recording chart
a transparent viewfoil is placed over the trace on the chart.

Typical Apparatus Details~

rotating handle to apply
rcomprcssion load

pre——

A

chart recording
load to shear
sample under test

wnnaeE

upper moving plate

spring for measuring
compressing load

autographic
recording arm

fixed plate
soil sample
lower moving plate

/ S s s 7,

SIDE ELEVATION FRONT ELEVATION

Typical Results ~ showing compression strengths of clays:-

Very soft clay — less than 25 kN/m?
Soft clay — 25 to 50 kN/m?
Medium clay — 50 to 100 kN/m?
Stiff clay — 100 to 200 kN/m?
Very stiff clay — 200 to 400 kN/m?
Hard clay — more than 400 kN/m?

NB. The shear strength of clay soils is only half of the
compression strength values given above.
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Soil Assessment and Testing

Laboratory Testing ~ tests for identifying and classifying soils
with regard to moisture content, liquid limit, plastic limit, particle
size distribution and bulk density are given in BS 1377.

Bulk Density ~ this is the mass per unit volume which includes mass
of air or water in the voids and is essential information required
for the design of retaining structures where the weight of the
retained earth is an important factor.

Shear Strength ~ this soil property can be used to establish its
bearing capacity and also the pressure being exerted on the
supports in an excavation. The most popular method to establish
the shear strength of cohesive soils is the Triaxial Compression
Test. In principle this test consists of subjecting a cylindrical
sample of undisturbed soil (75mm long X 38mm diameter) to a
lateral hydraulic pressure in addition to a vertical load. Three
tests are carried out on three samples (all cut from the same
large sample) each being subjected to a higher hydraulic pressure
before axial loading is applied. The results are plotted in the form
of Mohr’s circles.

Increasing axial load

roving rin . .
P 9 9 gauge - gives deviator stress

= - L

deformation =9 T 9%* A
gauge - gives new where L = load at failure
cross section area A = cross section area
which is read from at failure [assuming
a chart 7 sample remains
cell plastic cylindricat and of
pressure cylinder constant volume]
gauge L™ :

g 3 sample in latex sh h
(0'3 ) 52241%11151 P ¢ sheat

water supply —=

~ Coulombs line (best possible
=€ 4 ~C= cohesion value tangent line)
2z angle of internal friction — ~
2100 -~ S
- // \X/ ,” ~x¢—Mohr’s
\ / \ circles (semi-
€ / / X
< / /A / \circles)
w o) (2] _ ™ - -
¥ 5| 6 &) bj 6] 5)
o T T T T T T T T T 1 T T —
o 100 200 300 400 500 600 700

NORMAL STRESS kN/m2
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Soil Assessment and Testing

Shear Strength ~ this can be defined as the resistance offered by
a soil to the sliding of one particle over another. A simple method
of establishing this property is the Shear Box Test in which the
apparatus consists of two bottomless boxes which are filled with
the soil sample to be tested. A horizontal shearing force (S) is
applied against a vertical load (W) causing the soil sample to
shear along a line between the two boxes.

normal load (W)

|

SO

pour water outlet

soil sample

——porous stone
dial gauge

proving ring PA<—shear box

shearing
force (S)

L A
metal grids to assist transfer of load— L frictionless bearing
Typical Results ~
I p o E
o 1 %= angle of ® 1 C = cohesion @ 1
. P4 4
Z internal o value u
o . o
o friction e - ‘///T;T
(4] ") - —_—— -
a | a | < g
- o P C < c
I x I
b T ] AJ L] b Al T L)

T T T
NORMAL PRESSURE NORMAL PRESSURE NORMAL PRESSURE

Granular Soils - as
load increases friction
between particles
increases therefore

shear strength is strength remains increases.
increased. constant.

Consolidation of Soil ~ this property is very important in
calculating the movement of a soil under a foundation. The
laboratory testing apparatus is called an Oedometer.

75mm dia. x 18mm thick - — lever arm

soil sample placed in a

metal ring and capped

with porous discs then
placed in water filled tray
and subjected to load —

Cohesive Soils - the
very small particles
develop no friction
therefore shear

‘m‘\;

Mixture of Soils -
small angle of

internal friction is
developed as load

ﬁ-—wge
;“n}x!“lm

weights -
load increased
every 24 hrs

and time /
settlement
curve drawn
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Site Layout Considerations

General Considerations ~ before any specific considerations and
decisions can be made regarding site layout a general appreciation
should be obtained by conducting a thorough site investigation
at the pre-tender stage and examining in detail the drawings,
specification and Bill of Quantities to formulate proposals of how
the contract will be carried out if the tender is successful. This will
involve a preliminary assessment of plant, materials and manpower
requirements plotted aqgainst the proposed time scale in the form
of a bar chart (see page 32).

Access Considerations ~ this must be considered for both on and
off site access. Routes to and from the site must be checked as
to the suitability for transporting all the requirements for the
proposed works. Access on site for deliveries and general
circulation must also be carefully considered.

Typical Site Access Considerations ~

——paved areas and roads forming part
of the contract - can these be

site constructed or partially completed at
boundary

an early staqe and used for site
access and general circulation?

temporary road(s) to
ease site circulation
and /or congestion -
are these necessary
or desirable? can
the extra cost be
justified ?

L approach roads - are they suitable? if not what are

the alternatives? are there any one way only systems?
are right hand turns into the site allowed ? what are

the requirements for sight lines?
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Site Layout Considerations

Storage Considerations ~ amount and types of material to be
stored., security and weather protection requirements., allocation
of adequate areas for storing materials and allocating adequate
working space around storage areas as required, siting of storage
areas to reduce double handling to a minimum without impeding
the general site circulation and/or works in progress.

Accommodation Considerations ~ number and type of site staff
anticipated, calculate size and select units of accommodation and
check to ensure compliance with the minimum requirements of the
Construction (Health, Safety and Welfare) Requlations 1996, select
siting for offices to give easy and quick access for visitors but at
the same time giving a reasonable view of the site. select siting
for messroom and toilets to reduce walking time to a minimum
without impeding the general site circulation and/or works in
progress.

Temporary Services Considerations ~ what. when and where are
they required? Possibility of having permanent services installed at
an early stage and making temporary connections for site use
during the construction period, coordination with the various
service undertakings is essential.

Plant Considerations ~ what plant, when and where is it required ?
static or mobile plant? If static select the most appropriate
position and provide any necessary hard standing. if mobile check
on circulation routes for optimum efficiency and suitability,
provision of space and hard standing for on site plant maintenance
if required.

Fencing and Hoarding Considerations ~ what is mandatory and
what is desirable ? Local vandalism record. type or types of fence
and/or hoarding required, possibility of using fencing which is part
of the contract by erecting this at an early stage in the contract

Safety and Health Considerations ~ check to ensure that all
the above conclusions from the considerations comply with the
minimum requirements set out in the various Construction
Requlations and in the Health and Safety at Work etc.. Act 1974.

For a typical site layout example see next page.
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Site Layout Considerations

| —

Typical Site Layout Example ~

existing trees ——

[T-9arages built first
Al " = and used as a lock
N GARAGES /ﬁﬁup store
B2 % R AN )
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| [, & pipe I = Car Site l
! |V« 1 g Park /Offlces 1
| l 4 Q { o —__..7 i
| jd | | 1
| LLLL Ly /_i Timekeeper-% | -4—:] I
L H— . ' ' | | | Toilets— <
| [Scatfold Storage | | |(temporary
1 | ™ connection |
| electricity- ! ! to drain)
_A ~14
permanent water supply—» telephone —

L_close boarded hoarding with lockable entrance gates
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Site Security

Site Security ~ the primary objectives of site security are —

1. Security against theft.
2. Security from vandals.
3. Protection from innocent trespassers.

The need for and type of security required will vary from site to
site according to the neighbourhood. local vandalism record and
the value of goods stored on site. Perimeter fencing, internal site

protection and night security may all be necessary.

Typical Site Security Provisions ~

floodlighting - dual purpose -
enables work to proceed in
poor daylight levels and
could be used as o measure
of night
security—

and/or valuable items

~<—— perimeter

X
Linterncl fencing around
storage compound

hut for gateman to check
on validity of all persons

entering the site

close boarded hoarding
adjacent to public highway
and footpath - see detaiis
on the next two pages

l

lockable store for small

fencing at
least 1-800
high

T%strong and lockable site entrance gates
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Hoardings

Hoardings ~ under the Highways Act 1980 a close boarded fence
hoarding must be erected prior to the commencement of building
operations if such operations are adjacent to a public footpath or
highway. The hoarding needs to be adequately constructed to
provide protection for the public, resist impact damage, resist
anticipated wind pressures and adequately lit at night. Before a
hoarding can be erected a licence or permit must be obtained from
the local authority who will usually require 10 to 20 days notice.
The licence will set out the minimum local authority requirements
for hoardings and define the time limit period of the licence.

Typical Hoarding Details ~

bulkhead night
warning lights

200 x 75 softwood
posts at 1-500 ¢/c —
2:400 high x 1- 200 wide
external quality plywood
sheets fixed to timber

75 x 75 softwood rails - some local
sheeting rails fixed authorities require the
to posts facing to be painted a

light colour

minimum working _ 1-200 minimum
space 1-000
footpath
ground level r
NN /N B o
REAlIH e
E Y o
S g g ] e
o< 1% v 150mm minimum mass
£ N 6. concrete surround
° D
7
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Hoardings
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Site Lighting

Site Lighting ~ this can be used effectively to enable work to
continue during periods of inadequate daylight. It can also be used as
a deterrent to would-be trespassers. Site lighting can be employed
externally to illuminate the storage and circulation areas and
internally for general movement and for specific work tasks. The
types of lamp available range from simple tungsten filament lamps to
tungsten halogen and discharge lamps. The arrangement of site
lighting can be static where the lamps are fixed to support poles or
mounted on items of fixed plant such as scaffolding and tower cranes.
Alternatively the lamps can be sited locally where the work is in
progress by being mounted on a movable support or hand held with a
trailing lead. Whenever the position of site lighting is such that it can
be manhandled it should be run on a reduced voltage of 110 V single
phase as opposed to the mains voltage of 230 V.

To plan an adequate system of site lighting the types of activity
must be defined and given an illumination target value which is
quoted in lux (lx). Recommended minimum target values for building
activities are:-

External lighting — general circulation } 10 1x
materials handling

Internal lighting — general circulation 51x
general working areas 151x
concreting activities 501x
carpentry and joinery
bricklaying } 100 Ix
plastering
painting and decorating
site offices }20le

drawing board positions 300Ix

Such target values do not take into account deterioration. dirt or
abnormal conditions therefore it is usual to plan for at least twice
the recommended target values. Generally the manufacturers will
provide quidance as to the best arrangement to use in any
particular situation but lamp requirements can be calculated thus:-

Total lumens _ areato beilluminated (m2] Xtarget value (lx)
required ~ utilisation factor O-23 [dispersive lights O-27)

After choosing lamp type to be used :-

Number of _ total lumens required
lamps required ” lumen output of chosen lamp
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Site Lighting

Typical Site Lighting Arrangement :-
Area lighting using high mounted lamps ~

area of illumination

tungsten }
halogen

lamps ;
mounted I
on posts |

or mast - \

L] :
supports i// S~ }
»@-—»%-—m . - —@N

maximum |

A
/ A\

lompé
posti

]

halogen lamps -
ground 500 watts - 7:500 metres
level 1000 watts - 9 -000 metres
2000 watts - 15-000 metres

N?

Area lighting using overhead dispersive lights suspended from

a grid or from the structure ~
edge of itluminated

area j_____

e[+

height ‘

maximum
-6 x hei . . ) .
O-6 x height Lmoxnmum spacing 1:5 x height _‘ O6xhe|ght

Typical minimum heights for tungsten

lamp fittings to be resistant
to corrosion, rust and rain

d

height

limit of effective thro
4 x

L

=Y

floor X

level %%f—Aé— # é)_ _#_ é‘ “’4}

O:-75H L maximum spacing 15 x H

=~ — >

S RS

max.

Typical minimum heights for dispersive lamps:

Fluorescent 40 to 125W — 2-500m: Tungsten filament 300W—3.000 m

l
} grid
]'7 ines
|
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Site Lighting

Walkway and Local Lighting ~ to illuminate the general circulation
routes bulkhead and/or festoon lighting could be used either on a
standard mains voltage of 230 V or on a reduced voltage of 110 V.
For local lighting at the place of work hand lamps with trailing
leads or lamp fittings on stands can be used and positioned to
give the maximum amount of illumination without unacceptable
shadow cast.

Typical Walkway and Local Lighting Fittings ~

die- cast aluminium alloy body
supply
= A cable

water and weatherproof
front glass —

e— vandal resistant
translucent
polycarbonate
diffuser
white stove
enamelled
reflector

galvanised steel base

BULKHEAD LAMP LAMP AND STAND
(300mm x 8 W fluorescent) {110V tungsten filament)

sealed end to cable rainproof lampholders

weather resistant cable ———

3 ﬂ«—weotherprooV

fitted plug

—gqlass fibre shades or wire gquards if required
FESTOON LIGHTING
weatherproot fitted plug moulded fitted wire
# rubber quard to

) lampholder | 110V tungsten
tilament lamp

weather
resistant

cable *—JC 7 el

HAND HELD LAMP WITH TRAILING LEAD
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Electrical Supply to Building Sites

Electrical Supply to Building Sites ~ a supply of electricity is
usually required at an early stage in the contract to provide light
and power to the units of accommodation. As the work progresses
power could also be required for site lighting. hand held power
tools and large items of plant. The supply of electricity to a
building site is the subject of a contract between the contractor
and the local area electricity company who will want to know the

date when supply is

plan of the site:; final load demand of proposed building and an
the maximum

estimate of
construction period.
10W/m? of the total

allowance for high load equipment such as cranes. The installation
should be undertaken by a competent electrical contractor to

required; site address together with a block

load demand in kilowatts for the
The latter can be estimated by allowing
floor area of the proposed building plus an

ensure that it complies with all the statutory rules and
requlations for the supply of electricity to building sites.
Typical Supply and Distribution Equipment ~
ISA . 230V single-phase supply
- " to area site lighting
Ml . 400V 3-phase or MDA
" 230V single-phase \ ¢
incoming supply 0
400V 3 -phase
400V, 3-phase
mains [T supply 4 to plant
supply Earth Monitor o
TR # Unit ( EMU) T T }é

Incoming Site Assembly (ISA)
contains electricity authority's

protect supply circuit

>

Main Distribution Assembly (ML

control and distribution of L|™
equipment to control. meter and 400V 3-phase and 230V 3l
single - phase supply circuits 5 °
) N o
ot 16, 20 32 R >|=
;|||||||t||||<|r|||n & '60mp llll[lL-'-Iil-'i“ F L gl
bl 10V circure NN i D
y %

Extension Outlet
Assembly (EOA)

The wunits must be

penetration with adequate weather seals to all access panels and
doors. All plug and socket outlets should be colour coded :- 400V
— red; 230V — blue; 110V — yellow

Socket Outlet
Assembly (SOA)

Transformer Assembly
(TA)

strong, durable and resistant to rain
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Site Office Accommodation

Office  Accommodation ~ the arrangements for  office
accommodation to be provided on site is a matter of choice for
each individual contractor. Generally separate offices would be
provided for site agent, clerk of works. administrative staff, site
surveyors and sales staff.

The minimum requirements of such accommodation is governed by
the Offices. Shops and Railway Premises Act 1963 unless they are ~

1. Mobile units in use for not more then 6 months.

2. Fixed units in use for not more than 6 weeks.

3. Any type of unit in use for not more than 21 man hours per
week.

4. Office for exclusive use of self employed person.

5. Office used by family only staff.

Sizing Example ~

Office for site agent and assistant plus an allowance for 3 visitors.
Assume an internal average height of 2:400.

Allow 3-7 m? minimum per person and 11-:5 m? minimum per person.
Minimum area = 5%X3-7 =18-5 m?

Minimum volume = 5X11-5 = 57-5 m3

Assume office width of 3-000 then minimum length required is

- 975 _575_+. .
= 37~ 5 5.=7 986 say 8:000

Area check 3x8 =24m? which is > 18-5m? .. satisfactory

Typical Example ~

Portable cabin with four =

: : OO
adjustable steel legs with D
attachments for stacking.

Panelling of gqalvanised steel
sheet and rigid insulation core.

. .. L
Plasterboard inner lining to walls
and ceiling. Pyro-shield windows
with steel shutters and a high
security steel door.
Ref. Fire prevention on construction sites — the joint code of

practice on protection from fire of construction sites and buildings
undergoing renovation. Published by Construction Confederation,
Loss Prevention Council and National Contractors Group.
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Site Health and Welfare Requirements

The requirements for health and wellbeing of persons on construction
sites are enforced by the Health and Safety Executive., through the
Health and Safety at Work etc. Act 1974 and the Construction (Health,

Safety and Welfare)

Requlations

1996. The

following minimum

requirements apply and the numbers of persons on site were
established by the Construction Requlations of 1966.

No of persons employed

Provision Requirement on site
FIRST AID Box to be distinctively 5 to 50 — first aid boxes
marked and in charge 50 + first aid box and a
of responsible person. person trained in first aid
AMBULANCES Stretcher(s) in charge 25 * notify ambulance
of responsible person authority of site details
within 24 hours of employing
more than 25 persons
FIRST AID Used only for If more than 250 persons
ROOM rest or treatment employed on site each

and in charge
of trained person

employer of more than 40
persons to provide a first
aid room

SHELTER AND
ACCOMMODATION
FOR CLOTHING

All persons on site to
have shelter and a
place for changing.
drying and depositing
clothes. Separate
facilities for male and
female staff.

Up to 5 where possible a
means of warming themselves
and drying wet clothes

5 + adequate means

of warming themselves

and drying wet clothing

REST ROOM Drinking water, means 10 + facilities for heating
of boiling water, food if hot meals are not
preparing and eating available on site
meals for all persons on
site. Arrangements to
protect non-smokers
from tobacco smoke.
WASHING Washing facilities to be 20 to 100 if work is to last
FACILITIES provided for all persons |more than 6 weeks — hot
on site for more than and cold or warm water, soap
4 hours. Ventilated and and towel. 100 + work lasting
lit. Separate facilities for |more than 12 months —
male and female staff. 4 wash places + 1 for every
35 persons over 100
SANITARY To be maintained. lit, Up to 100 — 1 convenience
FACILITIES ventilated and kept clean. [for every 25 persons 100 +

Separate facilities for
male and female staff

convenience for every
35 persons
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Site Storage

Site Storage ~ materials stored on site prior to being used or
fixed may require protection for security reasons or against the
adverse effects which can be caused by exposure to the elements.

Small and Valuable Items ~ these should be kept in a secure and
lockable store. Similar items should be stored together in a rack
or bin system and only issued against an authorised requisition.

Large or Bulk Storage Items ~ for security protection these items
can be stored within a lockable fenced compound. The form of
fencing chosen may give visual security by being of an open nature
but these are generally easier to climb than the close boarded
type of fence which lacks the visual security property.

Typical Storage Compound Fencing ~

Close boarded fences can be constructed on the same methods
used for hoardings — see pages 82 & 83.

—straining post -—intermediate post
~ —stretcher bar and eye bolts ( 32 No. strands of
barbed

r-—1-800 high chain link
4 fencing tied to wires
! RRILHRIILIRAK
RIS

S50

[

|

HF chain

|1 link

|| fencing

'{:winside
1 face
|'

KN

NS4
‘l | | posts
N 3500
‘{ , > : AN — max. “/c
ISOmm minimum mass straining wires— ALTERNATIVE
concrete surround POST

CHAIN LINK FENCING WITH PRECAST CONCRETE POSTS

N

|
i
|
|
\
|

Alternative Fence Types ~ woven wire fence, strained wire fence,
cleft chestnut pale fence, wooden palisade fence, wooden post and
rail fence and metal fences — see BS 1722 for details.
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Materials Storage

Storage of Materials ~ this can be defined as the provision of
adequate space, protection and control for building materials and
components held on site during the construction process. The
actual requirements for specific items should be familiar to
students who have completed studies in construction technology
at an introductory level but the need for storage and control of
materials held on site can be analysed further :-

1. Physical Properties — size, shape. weight and mode of delivery
will assist in determining the safe handling and stacking
method(s) to be employed on site. which in turn will enable
handling and storage costs to be estimated.

2. Organisation — this is the planning process of ensuring that all
the materials required are delivered to site at the correct time.
in sufficient quantity., of the right quality, the means of
unloading is available and that adequate space for storage or
stacking has been allocated.

3. Protection — building materials and components can be
classified as durable or non-durable, the latter will usually
require some form of weather protection to prevent
deterioration whilst in store.

4. Security — many building materials have a high resale and/or
usage value to persons other than those for whom they were
ordered and unless site security is adequate material losses can
become unacceptable.

5. Costs — +to achieve on economic balance of how much
expenditure can be allocated to site storage facilities the
following should be taken into account :-

a. Storage areas, fencing, racks. bins, etc.,

b. Protection requirements.

c. Handling. transporting and stacking requirements.

d. Salaries and wages of staff involved in storage of materials
and components.

e. Heating and/or lighting if required.

f. Allowance for losses due to wastage, deterioration,

vandalism and theft.
g. Facilities to be provided for sub-contractors.

6. Control — checking quality and quantity of materials at
delivery and during storage period, recording delivery and issue
of materials and monitoring stock holdings.
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Materials Storage

Site Storage Space ~ the location and size(s) of space to be
allocated for any particular material should be planned by
calculating the area(s) required and by taking into account all the
relevant factors before selecting the most appropriate position on
site in terms of handling, storage and convenience. Failure to carry
out this simple planning exercise can result in chaos on site or having
on site more materials than there is storage space available.

Calculation of Storage Space Requirements ~ each site will
present its own problems since a certain amount of site space
must be allocated to the units of accommodation, car parking,
circulation and working areas. therefore the amount of space
available for materials storage may be limited. The size of the
materials or component being ordered must be known together
with the proposed method of storage and this may vary between
different sites of similar building activities. There are therefore no
standard solutions for allocating site storage space and each site
must be considered separately to suit its own requirements.

Typical Examples ~

Bricks — quantity = 15,200 to be delivered in strapped packs of 380
bricks per pack each being 1100mm wide X 670mm long X 850 mm
high. Unloading and stacking to be by forklift truck to form 2 rows
2 packs high.

Area required :- number of packs per row = }358'(2)?52):20

length of row =10X670 = 6700
width of row =2X1100 = 2200

allowance for forklift approach in front of stack = 5-000 .. minimum
brick storage area = 6-700 longx7-200 wide

Timber — to be stored in open sided top covered racks
constructed of standard scaffold tubes. Maximum length of timber
ordered = 5:600. Allow for rack to accept at least 4 No. 300 mm
wide timbers placed side by side then minimum width
required = 4xX300 = 1200

Minimum plan area for timber storage rack = 5600X1-200

Allow for end loading of rack equal to length of rack

- minimum timber storage area = 11200 longXxX1-200 wide

Height of rack to be not more than 3Xwidth = 3:600

Areas for other materials stored on site can be calculated using
the basic principles contained in the examples above.
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Materials Storage

Site Allocation for Materials Storage ~ the area and type of
storage required can be determined as shown on pages 92 and 93
but the allocation of an actual position on site will depend on:-

1. Space available after areas for units of accommodation have
been allocated.

2. Access facilities on site for delivery, vehicles.

3. Relationship of storage area(s) to activity area(s) — the
distance between them needs to be kept as short as possible to
reduce transportation needs in terms of time and costs to the
minimum. Alternatively storage areas and work areas need to
be sited within the reach of any static transport plant such as
a tower crane.

4. Security — needs to be considered in the context of site
operations. vandalism and theft.

5. Stock holding policy — too little storage could result in delays
awaiting for materials to be delivered. too much storage can be
expensive in terms of weather and security protection
requirements apart from the capital used to purchase the
materials stored on site.

Typical Example ~

existing trees with 4
2:000 high protective garages erecte

fence at spread radius first and used
as lock-up

line of scaffold

site boundary

PAVED AREA

""" drying room q
toilets

car
: park W general |
! ] car par k

lockable gates T—sugnboord
at entrance close boarded hoarding

fc’.ncmg*—:L store
l_|—|_|—| [ Bt B et | o — | ———— | —— [ R Rl Bt B § _|__I_.__‘j
I —————— ____i I
- ' e gl - l
l I . 5 STOREY BLOCK | ;GARAGES / I
13! ; hoist 11 PAVED I
|2 U Ap———— o AREA %
1=.vr - »

, 5 I
121 | i
IE,I 1i| <¥mixer,cement |
U —=<H fence A
I e e [ fpessroot 12

site
offices

L

L

NB. temporary site services omitted for clarity.
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Materials Storage

Bricks ~ may be supplied loose or strapped in unit loads and
stored on timber pallets

rbricks stacked on edge in rows

[T ) \

bricks in

alternate [1T

directions T] o
to form O
end L :‘

columns {17

| maximum

| | Il drained dJ polythene or similar cover
evel well drained groun weighted at bottom to

protect bricks against
atmospheric pollution
and/or inclement

arris protection

o= - DS e
Hgl.l..;;:{;‘;‘:f,:’. weather
plastic or EIIEENHﬁ“'H' ~—500 brick
metallic straps LT HEE &gl ,
EFE.annuEnql unit load
Eugggaaggﬁhl =— holes for
i g _
timber pallet —» .‘.Qgggglﬂ prongs of
LI fork lift

152,228 & 380 bricks available unloader
Blocks ~ may be supplied Roofing Tiles ~ may be

loose or in unit loads on supplied loose, in plastic
timber pallets wrapped packs or in unit

loads on timber pallets
protective cover

blocks stacked

in 'columni_i i_ —
E ' E
2
E m E
>

o}
o}
E 2 5
o 7 N o
2 ~ . . { ‘ o)
S ridge tiles 2t M s
© stored on ends ‘

end laid flat and staggered
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Materials Storage

Drainage Pipes ~ supplied loose or strapped together on timber
pallets

loose bricks forming driven-in timber stacks

end 'column! forming end restraint
pipes stacked horizontally
with ends reversed in

! alternate rows-——y

pipes stacked horizontally

straight
CY X X)) .A. barrel
OIOXOXOXOXOXOXO l,...... K- pves
{OXOXOXOXOXOXOXO) < L >~ j..xo moxooo
OHOXOXOXOROXOXO | N
OJONOIOIOIOXONO A.A.A.A.I.A.A’A.A‘. :
socket ends project timber batten battered end A
beyond spigot ends under spigot maximum height

[-SO0

Gullies etc., should be stored upside down and supported to remain
level

Baths ~ stacked or nested Timber and Joinery [tems~ should
vertically or horizontally on be stored horizontally and covered
timber battens but with provison for free air flow

protective cover

T to be used if
. required lightweight
i roof covering ([ rack
to have
open
L open N ends
a sided
oo rack —s timber sizes
kept separate
Basins~ stored similar to
fi 7L
baths but not more than four /\\ 4
high if nested one on top of Sl 7\,
another traming out of
Corrugated and Similar Sheet scaffold tubes
' or timber —
Materials ~ stored flat on N sole
a level surface and covered > @»\“ slate
with a protective polythene
or similar sheet material S 7
PN RS \. N AN

Cement, Sand and Aggregates ~ for supply and storage
details see pages 258 & 262
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Materials Testing

Site Tests ~ the majority of materials and components arriving
on site will conform to the minimum recommendations of the
appropriate British Standard and therefore the only tests which
need be applied are those of checking quantity received against
amount stated on the delivery note, ensuring quality is as ordered
and a visual inspection to reject damaged or broken goods. The
latter should be recorded on the delivery note and entered in the
site records. Certain site tests can however be carried out on
some materials to establish specific data such as the moisture
content of timber which can be read direct from a moisture meter.
Other simple site tests ore given in the various British Standards
to ascertain compliance with the recommendations such as the
test for compliance with dimensional tolerance given in BS 3921
which covers clay bricks. This test is carried out by measuring a
sample of 24 bricks taken at random from a delivered load thus :-

5085 to 5235 /l/ .
" 215 l
©

| =

TEST FOR LENGTH 24 bricks laid dry end to

end
2415 to 2505
1025 %

U L A
2 | el | il g i1 I ! 1
(o] | 1 }1 ik : . 1‘ i i | !

. ] [HRRTERRA I W HLLLLL: | | |

TEST FOR WIDTH 24 bricks laid dry side
by side

1515 to 1605
41* 65 s 7
r_—

3y (L I T

TEST FOR DEPTH 24 bricks laid dry bed
face to bed face

Refs. BS 3921: Specification for clay bricks.
BS EN 772-3 and 772-7: Methods of test for masonry units.
BS EN 771-1: Specification for masonry units.
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Materials Testing

Site Test ~ apart from the test outlined on page 98 site tests on
materials which are to be combined to form another material such
as concrete can also be tested to establish certain properties
which if not known could affect the consistency and/or quality of
the final material.

Typical Example ~ Testing Sand for Bulking ~

this data is required when batching concrete by volume — test
made at commencement of mixing and if change in weather

Hl

«————— rule to measure depth

_ - of damp sand ( say 150 mm)
o oo e o straight-sided container
olo [ @
alof| Iy
s a L — loosely placed damp sand sample
S S O
2 T T-7T
‘ sufficient clean water to
half fill container
—L 1 5
o T damp sand sample
Py - ' removed from container
— i 1 and set aside
3 [~ |«=———— rule to measure depth of
— saturated sand (say 124 mm)
=T e water
|- 4e——— saturated sand - sand placed in
' water 509% at a time and tamped
with @ rod to remove any air

4 Calculation -

bulking difference in height between damp & saturated sand

depth of saturated sand

% bulking = 1292124 ,400-28, 100 = 20-96774 %
124 124
therefore volume of sand should be increased by 21% over that
quoted in the specification
NB. a given weight of saturated sand will occupy the same space

as when dry but more space when damp
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Materials Testing

r—meosuring cylinder

to 500 ml water

T T

make up salt water
solution of 5ml salt

salt water solution
up to 50 ml mork«-]

Silt Test for Sand ~ the object of this test is to ascertain the
cleanliness of sand by establishing the percentage of silt present in
a natural sand since too much silt will weaken the concrete

marked in millilitres
2.

add sand sample
to salt water
up to 50 ml mark

<- add more salt
water solution
. up to 150ml mark

T
M

allow mixture to
stand for 3 hours

T

= of silt
|~ "= salt water
bt Silt

l«—— sand

required for checking aggreqgate

ﬂscoop

aggregate
pile

samples extracted by means
of a scoop from at least ten
different positions in the pile

sample required -
fine aggregate - 50 kg
coarse aggregate - 200 kg

and measure height

and shake cylinder
well

Height of silt layer
should not be more

than 6ml or 6% of
height of sand sample

Obtaining Samples for Laboratory Testing ~ these tests may be

grading by means of a sieve test,

checking quality or checking for organic impurities but whatever
the reason the sample must be truly representative of the whole:-

2. well mixed sample
divided into four
?f equal parts -
opposite quarters
are discarded -
remainder of sample remixed
and quartered - whole process
is repeated until required size
of sample is left.
samples required -
fine aggregate 3 6mm - 3 kg
> 10mm - 6 kg
coarse aggregate 3 20mm- 25 kg
> 32mm- 50kg
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Materials Testing

Concrete requires monitoring by means of tests to ensure that
subsequent mixes are of the same consistency and this can be
carried out on site by means of the slump test and in a laboratory
by crushing test cubes to check that the cured concrete has
obtained the required designed strength.

Slump Test rute
lP 600 mm long x tamping rod
:lt::': 100 16mm diameter inverted slump
conep tomp|ng rOd cone —
_l Sieemiiiiip——
measured ) E
slump ) 3

slumped
concrete

300

lifting
handles

200 «Lfoot rests *—mctol plate

The slump cone is filled to a quarter depth and tamped 25 times —
filling and tamping is repeated three more times until the cone is
full and the top smoothed off. The cone is removed and the slump
measured, for consistent mixes the slump should remain the same
for all samples tested. Usual specification S5O0mm or 75mm slump.

Test Cubes - these are required for laboratory strength tests~
concrete sample with

trowelled surface and k
identification mark

ﬂ 25 x 25mm square end tamping bar

1. Sample taken from discharge
outlet of mixer or from point of
placing using random selection
by means of a scoop.

T J—

2. Mould filled in three equal layers
each layer well tamped with at

‘ least 35 strokes from the tamping

3l b

@® ! Qar.

™

| 3. Sample teft in mould for 24 hours
i and covered with a damp sack or

e——— Y | similar at o temperature of 44
150 x 150 x 150 standard to 21°C

steel test cube mould 4. Remove sample from mould and
thinly coated inside with store in °wc:nter at temperature of
mould oil 10 to 21 C until required for testing

Refs. BS EN 12350-2 (Slump) and BS EN 12390-1 (Cubes)
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Materials Testing—Concrete

Non destructive testing of concrete. Also known as in-place or
insitu tests.

Changes over time and in different exposures can be monitored.

References: BS 6089:1981 Guide to assessment of concrete
strength in existing structures:
BS 1881:1970 on, Testing concrete.

Provides information on: strength insitu, voids, flaws. cracks and
deterioration.

Rebound hammer test — attributed to Ernst Schmidt after he
devised the impact hammer in 1948. It works on the principle of an
elastic mass rebounding off a hard surface. Varying surface
densities will affect impact and propagation of stress waves. These
can be recorded on a numerical scale known as rebound numbers.
It has limited application to smooth surfaces of concrete only.
False results may occur where there are local variations in the
concrete, such as a large piece of aggregate immediately below
the impact surface. Rebound numbers can be graphically plotted
to correspond with compressive strength.

Ref: BS EN 12504-2: Testing concrete in structures.

release

/button

scale of
rebound
numbers

S
(@)

~
(@]

tubular

spring
housing

301

Compressive strength N/mm?

0 r T r T
25 30 35 40 45
plunger Rebound numbers

SCHMIDT HAMMER CONVERSION CHART
{iltustration only)
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Materials Testing—Concrete

Penetration or Windsor probe test ~ there are various
interpretations of this test. It is a measure of the penetration of a
steel alloy rod, fired by a predetermined amount of energy into
concrete. In principle, the depth of penetration is inversely
proportional to the concrete compressive strength. Several
recordings are necessary to obtain a fair assessment and some
can be discarded particularly where the probe cannot penetrate
some dense aqggreqates. The advantage over the rebound hammer
is provision of test results at a greater depth (up to 50mm).

Ref: BS1881—207:1992.

Pull out test ~ this is not entirely non destructive as there will be
some surface damage. albeit easily repaired. A number of circular
bars of steel with enlarged ends are cast into the concrete as
work proceeds. This requires careful planning and location of
bars with corresponding voids provided in the formwork. At the
appropriate time, the bar and a piece of concrete are pulled out
by tension jack. Although the concrete fails in tension and shear.
the pull out force can be correlated to the compressive strength
of the concrete.

Ref: BS 1881—207:1992.

T pull out

bar

concrete .

surface bearing
ring
_>75 mm

0 = approx.
45°

line of
fracture embedded
insert
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Materials Testing—Concrete

Vibration test ~ a number of electronic tests have been devised,
which include measurement of ultrasonic pulse velocity through
concrete. This applies the principle of recording a pulse at
predetermined frequencies over a given distance. The apparatus
includes transducers in contact with the concrete, pulse generator,
amplifier. and time measurement to digital display circuit. For
converting the data to concrete compressive strength, see BS EN
12504-4: Testing concrete in structures.

A variation, using resonant frequency., measures vibrations
produced at one end of a concrete sample against a receiver or
pick up at the other. The driving unit or exciter is activated by a
variable frequency oscillator to generate vibrations varying in
resonance, depending on the concrete quality. The calculation of
compressive strength by conversion of amplified vibration data is
by formulae found in BS 1881-209:1990.

concrete clamp
pick up sample midway exciter
=
~ =t ST,/ U MU SRTADESIS
\—,\,\"\'\\L\,_l\l’” "\'l'/“”,l/,\-/l[\,/’—,l\'/?/\\/’flr, drivi
RS ANA NGRS It T8 VSNV R A IS N riving
-, L N )‘\ Ve ':\-\\/\T,y.’»),-ﬁ/\x,;,\,\, N4 P E— .
'—\/>\,)(7\‘\; \/_'\:>.,\\_£ (lu\-\\\{‘\‘, \:l/.,'\\’, ’_\,4‘\7\((’1\\,—‘& unit
> ANV T A -~ i ~Nr2
’/)‘\ NP ‘,\",\’:\"\I~L"I\/\|7\'|\\":l\’l‘ ’,\(\/’ <
- -~ 1 [ NN
VS NN N IS S A s IS N T e N
P ORI S S S V=37
T
[
[
1 1

RESONANT FREQUENCY TEST

Other relevant standards:—

BS 1881-122: Testing concrete. Method for determination of water
absorption.

BS 1881-124: Testing concrete. Methods for analysis of hardened
concrete.

BS EN 12390-7: Testing hardened concrete. Density of hardened
concrete.
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Protection Orders for Trees and Structures

Trees ~ these are part of our national heritage and are also the
source of timber — to maintain this source a control over tree
felling has been established under the Forestry Act 1967 which
places the control responsibility on the Forestry Commission.
Local planning authorities also have powers under the Town and
Country Planning Act 1990 and the Town and Country Amenities
Act 1974 to protect trees by making tree preservation orders.
Contravention of such an order can lead to a substantial fine and
a compulsion to replace any protected tree which has been
removed or destroyed. Trees on building sites which are covered
by a tree preservation order should be protected by a suitable
fence.

preservation order

cleft chestnut or similar
fencing at least 1-200
high erected to the full
spread and completely
encircling the tree

Trees, shrubs. bushes and tree roots which are to be removed
from site can usually be grubbed out using hand held tools such as
saws, picks and spades. Where whole trees are to be removed for
relocation special labour and equipment is required to ensure that
the roots, root earth ball and bark are not damaged.

Structures ~ buildings which are considered to be of historic or
architectural interest can be protected under the Town and
Country Acts provisions. The Department of the Environment lists
buildings according to age, architectural. historical and/or
intrinsic value. It is an offence to demolish or alter a listed
building without first obtaining ‘listed building consent” from the
local planning authority. Contravention is punishable by a fine
and/or imprisonment. It is also an offence to demolish a listed
building without giving notice to the Royal Commission on Historic
Monuments. this is to enable them to note and record details of
the building.
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Locating Public Utility Services

Services which may be encountered on construction sites and the
authority responsible are:-

Water — Local Water Company

Electricity — transmission ~ National Power, PowerGen and
Nuclear Electric

distribution ~ Area Electricity Companies in

England and Wales. Scottish

Power and Scottish Hydro-Electric.

Gas — Local gas or energy service providers. e.g. British Gas.

Telephones — National Telecommunications Companys. eg. BT,

C&W, etc.

Drainage — Local Authority unless a private drain or sewer when
owner(s) is responsible.

All the above authorities must be notified of any proposed new
services and alterations or terminations to existing services before
any work is carried out.

Locating Existing Services on Site ~

Method 1 — By reference to maps and plans prepared and issued by
the respective responsible authority.
Method 2 — Using visual indicators ~

service traced between
consecutive access points

— —]| @ c s — —— s s e, s e e s | @ PR | S

4———access covers which are sometimes marked as
to the service below e.g. soil or surface water

precast concrete cover

diameter || 100 l«—concrete markers @ '
(millimetres){|§ \/ indicating diameter unearthed

distance 3 of service and the protective

(metres) & - distance in front covers
m of the marker @/
“

electric cable—

Method 3 — Detection specialist contractor employed to trace
all forms of underground services using electronic
subsurface survey equipment.

Once located, position and type of service can be plotted on a
map or plan, marked with special paint on hard surfaces and marked
with wood pegs with indentification data on earth surfaces.
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Setting Out

Setting Out the Building Outline ~ this task is usually undertaken
once the site has been cleared of any debris or obstructions
and any reduced level excavation work is finished. It is usually the
responsibility of the contractor to set out the building(s) using the
information provided by the designer or architect. Accurate
setting out is of paramount importance and should therefore only
be carried out by competent persons and all their work thoroughly
checked. preferably by different personnel and by a different
method.

The first task in setting out the building is to establish a base line
to which all the setting out can be related. The base line very
often coincides with the building line which is a line, whose position
on site is given by the local authority in front of which no
development is permitted.

Typical Setting Out Example ~

outline of building marked by
cord fixed to corner posts — ———

=

| I

alternative
(mcthod for corners
|

i

diagonal checks1
Y. —

site "~ !
boundary-»4{ - 90"10\/ V* temporary
' all cofners - bench mark
corner % : S e
bosts ot : >< l ! datum post
o ~d
v ! « - _E_l base and /or

1 building line
N l 9
Y

90°cngles obtained
using site square,
theodolite or
builders square — |

L footpath

L road kerb

& setting dimensions measured with a tape,
ranging rods may be required to establish
straight line between corner posts

nail in — 50 x50 corner
centre post driven firmly
of post into the ground

Lcord marking
outline of building

outline marked on ground
with dry lime or similar powder

Temporary Bench Mark-
this is a fixed point on
site to which all levels
are related and should
be established at an
early stage in the
contract. Where possible
it should relate to an
ordnance bench mark.
On site it can be any
permanent feature such

as a drain cover or a
firmly driven post.
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Setting Out

Setting Out Trenches ~ the objective of this task is twofold.
Firstly it must establish the excavation size, shape and direction
and secondly it must establish the width and position of the walls.
The outline of building will have been set out and using this outline
profile boards can be set up to control the position. width and
possibly the depth of the proposed trenches. Profile boards should
be set up at least 2-000 clear of trench positions so they do not
obstruct the excavation work. The level of the profile crossboard
should be related to the site datum and fixed at a convenient
height above ground level if a traveller is to be used to control
the depth of the trench. Alternatively the trench depth can be
controlled using a level and staff related to site datum. The
trench width can be marked on the profile with either nails or
sawcuts and with a painted band if required for identification.

Typical Details ~

2.0 foundation a0 ol
(@]
woll—‘l' and trench—' o
yrs E-;-
]
Nell« N Naliis§ ¢ o
¢ (@]
o

] E E
Ll
4 .
4 ¢ il
ﬂ‘m = [E"U‘ 50x50||1150x38
posts | "crossboard

protile posts driveninto the
boards T o T o ground at least 600mm | T,

TYPICAL LAYOUT (profiles not to scale) TYPICAL PROFILE BOARD
Iz —traveller sighted IHT.IIFFJ profile
> between two profiles \ boards

d _/ / N ks

A

il ol

trench width

profile

E:entrc line of

cords cord
between ! marked with trench marked between
profiles. / a line or dots with dry lime profiles

of dry lime powder for machine
powder for hand excavation using
excavation trench width bucket

concrete strip pegs marking top
foundation of concrete

peg marking top concrete trench fill
of concrete foundation———

NB. Corners of walls transferred from intersecting cord lines to
mortar spots on concrete foundations using a spirit level
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Setting Out

Setting Out a Framed Building ~ framed buildings are usually
related to a grid. the intersections of the grid lines being the
centre point of an isolated or pad foundation. The grid is usually
set out from a base line which does not always form part of the
grid. Setting out dimensions for locating the grid can either be
given on a drawing or they will have to be accurately scaled off a
general layout plan. The grid is established using a theodolite and
marking the grid line intersections with stout pegs. Once the grid
has been set out offset peqs or profiles can be fixed clear of any
subsequent excavation work. Control of excavation depth can be
by means of a traveller sighted between sight rails or by level and
staff related to site datum.

Typical Details ~

2nd. position of theodolntc - sighted
onto A4 turned 90° and points B1 to
1st. position ot F1 fixed and marked I_

- theodolite - ® 3rd. theodolite position
sighted onto F4 ﬁl‘\ \ﬁ to fix points F2 & F3J
and points B4 to . -

- E4 fixed and @7L \% VTBM or

marked theodolite ™ , - site

turned 90° and 7L . datum

- points A3 to 7L<,— internal grid
A1 tixed and , 7L points fixed
morkcd—J_©¥\ o by setting up |

= \TL 7L7L theodolite

»® I - \,/\ / over any of -
—> \/\ / \ the perimeter
! * grid lines \/\\/\ points
2 X 2
»{ x| boundary s
o [ g
A base tline

% setting out dimensions to establish grid line A4 to F4

- sight rail fixed at known level
tenced peg - alternative to

profile

traveller
sighted
between sight
rails to

0 cxccvot ion *'lulmnb'
\/ grid setting out peg control depth

1. Pad template positioned with 2. Pad pits excavated using

profileJ
board

pad template

cords between profiles and traveller sighted between
pad outline marked with dry sight rails fixed at a level
lime or similar powder. related to site datum .
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Setting Out

Setting Out Reduced Level Excavations ~ the overall outline of
the reduced level area can be set out using a theodolite, ranging
rods, tape and pegs working from a base line. To control the
depth of excavation, sight rails are set up at a convenient height
and at positions which will enable a traveller to be used.

Typical Details ~
1. Setting up sight rails =

e necessary statf reading

statff reading gives calculated to give level
height of collimation  at desired height
of level N\

sight line

temporary bench ’
mark or site datum 4
post

sight rail fixed here—

INTNINEN NN E NS

ground

é:

2. Controlling excavation depth -

-l site datum post corner posts to fix outline
<> set in concrete of excavation area

sight rails fixed

at desired level outline of excavation

area marked with dry
sand or similar materiat

corner
post
formation
‘L»level
tree standing
traveller
sight rails -
edge of excavation tace painted
area black and
white

height of traveller = desired level of sight rail - formation level
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Setting Out—Levelling

Levelling ~ the process of establishing height dimensions, relative
to a fixed point or datum. Datum is mean sea level, which varies
between different countries. For UK purposes this is established at
Newlyn in Cornwall, from tide data recorded between May 1915 and
April 1921. Relative levels defined by bench marks are located
throughout the country. The most common. identified as carved
arrows, can be found cut into walls of stable structures.
Reference to Ordnance Survey maps of an area will indicate bench
mark positions and their height above sea level. hence the name
Ordnance Datum (OD).

On site it is usual to measure levels from a temporary bench mark
(TBM), i.e. @ manhole cover or other permanent fixture, as an OD
may be some distance away.

Instruments consist of a level (tilting or automatic) and a staff. A
tilting level is basically a telescope mounted on a tripod for
stability. Correcting screws establish accuracy in the horizontal
plane by air bubble in a vial and focus is by adjustable lens. Cross
hairs of horizontal and vertical lines indicate image sharpness on
an extending staff of 3, 4 or 5 m length. Staff graduations are in
10mm intervals, with estimates taken to the nearest millimetre.
An automatic level is much simpler to use, eliminating the need
for manual adjustment. It is approximately levelled by centre
bulb bubble. A compensator within the telescope effects fine
adjustment.

object focusing bubble Cross
tens lens tube hair eyepiece

|
]

return _/ @ [T~ circular

spring l ! bubble
= = = it
levelling ————— i (i <_§2tlenv?
thumbscrew =] = =] r
. circular
[ \ trivet
/ | \
/ TILTING LEVEL \
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Setting Out—Levelling

Application ~ methods to determine differences in ground levels for
calculation of site excavation volumes and costs.

staff ——

level

3000 + —— — — 63— — — — — - 1-:300 [

200m AOD

"3

AN M staffs located by grid or ! extendable
_specific positions from site plan staff

re o

Rise and fall:
Staff reading at A 3:00m, B =130m
Ground level at A 200 m above ordnance datum (AQD)
Therefore level at B = 200 m + rise (- fall if declining)
So level at B = 200 + (3:00-1-30) = 201-7 m

Height of collimation (HC):
HC at A = Reduced level (RL) * staff reading
= 200m *+ 3:00m = 203 m AGD
Level at B = HC at A - staff reading at B
= 203-1-30 = 201-7 m

height above mean
sea level at Newlyn Cross

l hairs

L - ——=

4\

carved benchmark view through level
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Setting Out—Angles

Theodolite — a tripod mounted instrument designed to measure
angles in the horizontal or vertical plane.

index arm bubble

«+—— telescope

vertical circle—— index arm

support frame

plate bubble

graduated plate horizontal index plate

levelling plote————»

foot plote-—> -
II ! \\<——tripod

04»———— plumb line

The theodolite in principle

Measurement — a telescope provides for focal location between
instrument and subject. Position of the scope is defined by an
index of angles. The scale and presentation of angles varies from
traditional micrometer readings to computer compatible crystal
displays. Angles are measured in degrees. minutes and seconds. e.q.
165° 53" 30"

vertical , horizontal
87 88
[e] 10 20 30 40 50 60
l 0 10 20 30 40 soL 60
166 165
87° 07" 00" 165° 53" 30"

Direct reading micrometer scale

Application — at least two sightings are taken and the readings
averaged. After the first sighting, the horizontal plate is rotated
through 180° and the scope also rotated 180° through the vertical
to return the instrument to its original alignment for the second
reading. This process will move the vertical circle from right face
to left face. or vice-versa. It is important to note the readings
aqainst the facing — see below.

target B target C

station - torget| left face | right face | mean
A-B 00°00'00"|180°00"30"| 00°00"15"
A-C 40°10'10" [ 220°10'30"| 40°10' 20"
instrument Angle = 40°10’ 05’

station A

Defining an angle
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Road Construction

Road Construction ~ within the context of building operations
roadworks usually consist of the construction of small estate
roads, access roads and driveways together with temporary roads
laid to define site circulation routes and/or provide a suitable
surface for plant movements. The construction of roads can be
considered under three headings :-

1. Setting out.
2. Earthworks (see page 115)
3. Paving Construction (see pages 116 & 117)

Setting Out Roads ~ this activity is usually carried out after the
top soil has been removed using the dimensions given on the
layout drawing(s). The layout could include straight lengths
junctions, hammer heads. turning bays and intersecting curves.

Straight Road Lengths — these are usually set out from centre
lines which have been established by traditional means

rssght rails levelle of rocd
. in to a suitable h |ght QQO
1 i rangipg rods 7| 1 ‘j;jr
‘» [ —— +
il T or po esl S J/LJ,
-t 1 , 4 L+ T fl= Astecl marker

»u . pegs

, L J»
<\/‘1‘>< L_traveller to control depth of

excavation height = height of

2 W sight rails + depth of excavation

NB curve road lengths set out in a similar manner

Junctions and Hammer Heads -

5-000 Centre lines fixed by traditional
methods. Tape hooked over pin at
¢ of cho.inage zero cln‘d passed around
road — }» | ~chainage chainage point pin at 8-500 then
] point returned to chainage zero with a
6- 000 } tape length of 29:021. Radius
: - radius pin held tape length 17-0O00 and
g pin— tape is moved until tight between
4———7’4—~o 5 all pins. Radius pin is driven and
; Y tape ﬂo a 6-000 tape length is swung from
| X ayw|  the pin to trace out curve whichis
I ___!i“’l marked with pegs or pins.
! haN N Tape tength = 17 + &/2 x 8- 5
chainage zeroL = 29-021
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Road Construction

Earthworks ~ this will involve the removal of topsoil together
with any vegetation, scraping and grading the required area down
to formation level plus the formation of any cuttings or
embankments. Suitable plant for these operations would be
tractor shovels fitted with a 4 in 1 bucket (page 150): graders
(page 149) and bulldozers (page 147). The soil immediately below
the formation level is called the subgrade whose strength will
generally decrease as its moisture content rises therefore if it is
to be left exposed for any length of time protection may be
required. Subgrade protection may take the form of a covering of
medium gauge plastic sheeting with 300mm laps or alternatively a
covering of sprayed bituminous binder with a sand topping applied
at a rate of 1 litre per m2 To preserve the strength and
durability of the subgrade it may be necessary to install cut off
subsoil drains alongside the proposed road (see Road Drainage on
page 654).

Paving Construction ~ once the subgrade has been prepared and
any drainage or other buried services installed the construction of
the paving can be undertaken. Paved surfaces can be either
flexible or rigid in format. Flexible or bound surfaces are formed of
materials applied in layers directly over the subgrade whereas rigid
pavings consist of a concrete slab resting on a granular base (see
pages 116 & 117).

Typical Flexible Paving Details ~

—surfacing = base layer + wearing course

60mm thick base course of wearing course of coated
dense bitumen macadam or macadam or asphalt having
asphalt laid to form the qood non-skid properties;
crosstalls and/or gradients reasonable resistance to glare
and an acceptable life —
‘ should be laid within 3 days
of base layer

{1 S e e ARy S E SR s >

/v L . ,.'v,-j ’-‘fl Tet S ° : ."’%./
2 VWW&W/AV 4
sub-base of crush stone or dry

lean mix concrete (1:15) laid

n 100 to 150 mm thick compacted

layers - total thickness related
to loading and subgrade strength

subgrade

NB. no road joints
required
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Road Construction

Rigid Pavings ~ these consist of a reinforced or unreinforced insitu
concrete slab laid over a base course of crushed stone or similar
material which has been blinded to receive a polythene sheet slip
membrane. The primary objective of this membrane is to prevent
grout loss from the insitu slab.

Typical Rigid Paving Details ~

e 40 to 80mm end cover

—welded asphalt or similar topping if required

’ fobricm’j;”% f__— 50 to 60 mm cover
o L ° ° A *v 4= — insitu concrete paving
R L Iy : slab - depth to design
ERISS 2:550,_70@0“;:‘,:;2322

MN 1&@3}” 80 mm thick crushed stone

subgrade blinded base layer

The paving can be laid between metal road forms or timber
edge formwork. Alternatively the kerb stones could be laid
first to act as permanent formwork.

. steel fixing stake
housing for

1—25 mm diameter x 600 mm long
sliding plate

5 or 6 mm thick pressed

. standard road form

A

stake housings
welded to web
of road form —

sliding plate
housing

/.1}117! sy,

sliding plate

stop for sliding plate M§= connector
standard road form length 3-000 '
50—~
] 3 No. fixing  5No.tixing R |
stakes stakes —| o
tixing stake housing-»- rhl - 8
~ Oln
O
STANDARD ROAD FORM FLEXIBLE ROAD FORM
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Road Construction

Joints in Rigid Pavings ~ longitudinal and transverse joints are
required in rigid pavings to :-

1. Limit size of slab.
2. Limit stresses due to subgrade restraint.
3. Provide for expansion and contraction movements.

The main joints used are classified as expansion, contraction or
longitudinal, the latter being the same in detail as the contraction
joint differing only in direction. The spacing of road joints is
determined by :-

1. Slab thickness.

2. Whether slab is reinforced or unreinforced.
3. Anticipated traffic load and flow rate.

4. Temperature at which concrete is laid.

Typical Road Joint Spacings ~ r—expansion joint
36000 to 72-000 - reinforced | (“°"9““d"‘°‘
| 24-000 to 54 -000 - unreinforced | joint
. : | i

T,
<y Y 1**4 500
’ e ;47500
| L12 000 to 24-000 - reinforced
L 4-500 to 7 000 - unreintorced
contraction joint (NB. every 3rd. joint to be

an expansion joint)

Typical Road Joint Details ~
—reinforcement stopped short of joints

concrete slab over 125 mm thick induced
{ 20 x 25 mm thick mostlc“w /crack

20mm wide compressible | plastic or

L material | timber crack
20 mm dia. x 500 long dowel ‘ inducer
bars at 300 ¢/ halt coated L16mm dia. x 400
with bitumen and fitted with long hatf coated
plastic compression cap dowel bars at 300 &
EXPANSION JOINT CONTRACTION JOINT
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Roads—Footpaths

20mm thick wearing
course of IOmm coated
macadam to BS 4987

Typical Examples ~
150 x 50

pcc edging
=T B >
insity e ——
concrete -
R . o |
haunching-s/e |~ ]° N
. 9 «200 x 100 A L 40mm thick base
© P o] concrete foundation course of 25mm
[———— coated macadam
FLEXIBLE PAVING IOOmm blinded and consolidated
hardcore
MR b - -‘oA'o _lVA___v‘ A
75mm thick B R N P JER ¥

consolidated /\/\‘
hardcore ———
L—75mm thick plain insitu concrete with

contraction joints at 3-000 max. “/c
150 x 50 and expansion jointsat 27-000max. “/c

RIGID PAVING

pec edging 600 x 600 x 50 pcc flags laid with
, {butt joints filled with 1:3 c/s mortar

insIty | = — SEREA , H .
concrete . ° o
SR SOV AV ANV AVAN
e i b =200 x 100 L25s mm thick |: 4
i VY . o concrete foundation dry cement/sand bed
-75mm consolidated
150 x 50 60mm thick pcc plain or interlocking paving
‘ng'”g’—’i y blocks vibrated into bed with sand filled joints
REEeC BN D P B e R IR
nsitu b e e L o
haunching »e | |\
concrete |.o o
foundation o 8 4
aron—r- ~100mm consolidated hardcore

5 thick bed of
SMALL UNIT PAVINGS 5(,30"}'; shck bed ©

All pavings should be laid to a minimum fall of 1: 60 to dramin to
one or both sides and have @ mimimum footpath width of 1200
Ref: BS 7533-4:1998 Code of practice for construction of pavements.

BS EN 1340: Concrete kerb units.
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Roads—Kerbs, Pavings and Edgings

Available sections ~ manufactured in 915mm lengths
from silver/grey aggregate concrete.

KERBS r
/ 1 size (mm)
1\ 4 splay 12" to 15° A [150][150[255[305
r =16 to 19 mm radius 8 11251501125 [150
A C [50[50]155[205
Half battered
e
size (mm)
A 1150[150|255(305
A B ]125[150]125 (150
Bullnose
D=t .
- 0 o< 450 size (mm)
.;T,:‘;j’ h A [150][255][305
N B [125]125[150
il e C |75 (180|230
N D [s0[s50]75
AN Splayed *
CHANNELS
dish .
'S }optlonal
T Y. og— bullnose
L B R square dished bullnose
= ‘\‘_"B\I\ v A{mm){125 [150{150[125[150| 90 |125| 75 [150[ 125
f———> B(mm)| 255230150 150|305|305|255|230|305|255
EDGINGS
Round Flat Bullnose Chcmferl
T
25mm

Round 150/200/250 x 50 mm*
Flat 150/200/250 x 50 mm*
Bullnose 150/200 x 50 mm*
Chamfer 178 x 63 mm

*denotes BS sections

Further components such as drop/tapered kerbs are available for
vehicle accesses. Quadrants and angles provide for directional change.
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Roads—Kerbs, Pavings and Edgings

Concrete paving flags — BS dimensions:

Type Size (nominal) | Size (work) | Thickness (T)
A — plain 600x450 598x448 50 or 63
B — plain 600x600 598x598 50 or 63
C — plain 600x750 598x748 50 or 63
D — plain 600x900 598x898 50 or 63
E — plain 450x450 448x448 50 or 70
TA/E — tactile] 450x450 448x 448 50 or 70
TA/F — tactile| 400x400 398x398 50 or 65
TA/G — tactile] 300x300 298x298 50 or 60

Note: All dimensions in millimetres.

Tactile flags — manufactured with a blistered (shown) or ribbed
surface. Used in walkways to provide warning of hazards or to
enable recognition of locations for people whose visability is
impaired. See also, Department of Transport Disability Circular DU
1/86(1). for uses and applications.

approx. 25 mm dia. coloured red
k—r———-{ approx. 5 mm i
_Tf

£ . Elevation
/ 10 mm
16 mm
radius
Blister detail AR 4
000044 —'13—
Type |A (mm) |B (mm) O 0O O0O0O0
E 64 33 O O O OO O
OO0 O0OO0OO0O0
F 66-8 | 33
O O O OO0 O
G 75 | 375 00000 O
(* or -2 mm) Plan

Ref. BS 7263—1: Precast concrete flags. kerbs. channels, edgings
and quadrants.
BS EN 1339: Concrete paving flags.
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Roads—Kerbs, Pavings and Edgings

Landscaping ~ in the context of building works this would involve
reinstatement of the site as a preparation to the landscaping in
the form of lawns, paths. pavings. flower and shrub beds and tree
planting. The actual planning. lawn laying and planting activities
are normally undertaken by a landscape subcontractor. The main
contractor’s work would involve clearing away all waste and
unwanted materials, breaking up and levelling surface areas,
removing all unwanted vegetation., preparing the subsoil for and
spreading topsoil to a depth of at least 150 mm.

Services ~ the actual position and laying of services is the
responsibility of the various service boards and undertakings. The
best method is to use the common trench approach, avoid as far
as practicable laying services under the highway.

Typical Common Trench Details ~
trench backfilled with selected granular material in

200mm thick compacted oners-j
! i telephone | O \ ol K&
] 8‘ O' cable ’ n 0 'ﬁ\\
low < f ‘ >
voltage > v{ 3 8[&' ol o
L | ( )=t&<telephone
cable —g—>9 —" |00 | o0 9 doet
N Pt ——= | ‘-«— NN
N ’<?) . R _*4 | ‘ >>/ X
0’5\_%‘ gas main | J \
N SR L | 7, il N —high
N \_){'/ ,\/\i\ [ /// P IgI
e ) b [RRS | el
—— A 7,
main = 7 , | with pcc
| I \ <<\ > Q{ | | covers
|
250 |0 J150| |1s0]is0| |is0] 250

Road Signs ~ these can range from markings painted on roads
to define traffic lanes, rights of way and warnings of hazards to
signs mounted above the road level to give information, warning
or directives, the latter being obligatory.

Examples ~

Typical red

! white
blue - - arrow and —— _black —
I letters — white — -

INFORMATION WARNING - ROAD WORKS DIRECTIVE -NO LEFT TURN
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Tubular Scaffolding

Scaffolds ~ these are temporary working platforms erected around
the perimeter of a building or structure to provide a safe working
place at a convenient height. They are usually required when the
working height or level is 1:.500 or more above the ground level.
All scaffolds must comply with the minimum requirements and
objectives of the Work at Height Requlations 2005.

Component Parts of a Tubular Scaffold ~ ~all tubes to

standard comply with
transoms or| gs |139
transom or putlogs—y,
putiog -t
LIongitudinol horizontal

member usually called
a ledger - fixed to
ledger L vertical member standards with double

usually called a couplers
standard spaced blade end stondord—_»ﬂ
at 1-800 to : .

2:400 centres
depending on
load to be carried

Ltronsverse horizonta
member called a
putiog - fixed to

— transom or ledger with a putiog chip
putiog standard
putlog clip ledger —
r double coupler & S ——
ledger base plate with transverse horizonta!
locating spigot member cqlled a
plan size 150 x transom fixed to ledgers
: 150 HORIZONTAL COMPONENTS
i1 timber sole plate s ~ - 2
Il under base plates / tagade
on soft or uneven brace —
ground s p—"
_1 cross
‘ } brace
| IR e — 1 i [
NN all bracing fixed with swivel couplers
VERTICAL COMPONENT SLOPING COMPONENTS
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Tubular Scaffolding

Putlog Scaffolds ~ these are scaffolds which have an outer row of
standards joined together by ledgers which in turn support the
transverse putlogs which are built into the bed joints or perpends
as the work proceeds, they are therefore only suitable for new

work in bricks or blocks.

Typical Details ~ T\

Vn—wall under \ \
construction

boarded working

quard rail

wire mesh
brick quard

“ intermediate

quard rail

1-400 maximum J

up platform - see < toe board clip
page 125 |
pz —— toe board
- — — T putlog
}?————blode end built F . 4
’ into wall \ ledger
2 , ladder secured
> 100mm wide gap \ \ top and bottom
12 for plumb rule © to terminate at
3 \\ least 1-050 above
- workmg platform
2
Q
I . \
putlog clip = —1 \ \
H B ,-(———A—%—-double
putlog— \ coupler
ledger —
ol | \ \
2 | \
- —standards \
/ 9 at 2:000
centres \
/ 2
U ™ pitch 75 or\ '
- "4 up 1out’y \
base plate —— \
sole plate —\m_
_7 J\zn i
\ QL N N NN N A N NN

for tying-in details
see page 126
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Tubular Scaffolding

Typical Details ~

or structure
inner board

B yi face of building \\

Independent Scaffolds ~ these are scaffolds which have two rows
of standards each row joined together with ledgers which in turn
support the transverse transoms. The scaffold is erected clear of
the existing or proposed building but is tied to the building or
structure at suitable intervals — see page 126

guard rail

reinforced polythene
sheet tied to scaffold

standards at
2000 centres

boarded working
platform - see page 125

|-(—
I :‘Louter row of
|

lee—

e

|

|

il cross bracing
to alternate

1 pairs of standards

toe board clip

toe board

transom

double coupler

ladder secured

top and bottom

to terminate at
\ least 1-050 above
\ working platform

swivel
coupler

putlog clip

/"f/ || —sole plate
S _ ,,,' _ _

base plote\ \

pitch 75°or \ \

"4 up 1 out’

\

L ,
SO LN ENY

N \fm

for tying-in details see page 126
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Tubular Scaffolding

Working Platforms ~ these are close boarded or plated level
surfaces at a height at which work is being carried out and they
must provide a safe working place of sufficient strength to
support the imposed loads of operatives and/or materials. All
working platforms above the ground level must be fitted with a
toe board and a quard rail.

Typical Details ~ boards to be free of

defects to BS 2482

150 mm
minimum

\.ﬂ 225mm wide x 38 mm thick
25mm wide x O-9mm x 3:900 long softwood
thick galvanised hoop standard scaffold board
iron binding to both ends

to prevent splitting maximum overhang

4 x board thickness
bevelled piece at board overlap l
U,v —

e = — —
1-500 max. | 1500 max.
> >
transom or boards to be evenly supported on at
putlog least 3 supports per board length

SCAFFOLD BOARDS FOR WORKING PLATFORMS

inner row of standards

:/:; quard rc|l—\ i
7 7 ]
300 800 minimum ! .
’ ¥ x
/// max. | Il m:tz; rz;w of °
. standards
7 600 min. | o g
/ > E
(=
// 1 s 3
// | = deposited toe .
7 ﬂ | material board < 2
; | ctips E o
o
/ wn
/ 1 toe board - !
% -
//, = e ) —~s— transom
/
// ledger working platform ’EJ: >
s 2 S
/ o3|~
/ NB, intermediate NB. above dimensions E oy 2
/ %{2_ quard rail also apply to -5 r 2
wilt also satisfy puttoqg scaffolds 25 5

470 mm max. gap
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Tubular Scaffolding

Tying-in ~ all putlog and independent scaffolds should be tied
securely to the building or structure at alternate lift heights
vertically and at not more than 6000 centres horizontally.
Putlogs should not be classified as ties.

Suitable tying-in methods include connecting to tubes fitted
between sides of window openings or to internal tubes fitted
across window openings, the former method should not be used
for more than 50% of the total number of ties. If there is an
insufficient number of window openings for the required number of
ties external rakers should be used.

Typical Details ~

reinforced polythene
protective sheeting |

tied to scaffold

head plate —;::

strut {could be
horizontal )

rtrqnsom
ledgers ——J |

reveal pin

window
opening ———>

double =
coupler

sole plate ——f_

resilient ;
pad ..

standards ————

protective sheeting

tube against inner face
of wall (could be
horizontal )

— =

window for putlog scaffolds a

opening horizontal bridle
across window opening
to support putlog ends
may be required

double

coupler Ltrqnsom

ledgers
resilient
pad standards
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Tubular Scaffolding

Mobile Scaffolds ~ otherwise known as mobile tower scaffolds.
They can be assembled from pre-formed framing components or from
standard scaffold tube and fittings. Used mainly for property main-
tenance. Must not be moved whilst occupied by persons or equipment.

Typical detail ~

qguard rails
4 No. corner
standards ———pm H'" ]
close boarded ‘
working platform, A
min. plan size T =<
1.200 x 1.200 . E
(@] x
~| O 8
S| E D
) c c
! —| .20
toe board —_—— ar< Tlea
F—= Ve E c
=_% - €155
— ol EE
transom = ——— < | = .E
double £|°™
ledger coupler o|2?
O|S v
> N EEE
& i
— |+~
cross =|8 g
bracing \ EAEES
N\ clwn
N ‘ g|es
swivel x E E
— -+
N N coupler olno
N o N ™
\ Ol c
N 0|85
¢ 2|25
[\
- a o
transom I — =1 SRR
e £ £
ledger g’ 2 <
g|lcg
cross - 5| w
i Ol c 2lo g
bracing Slo : z 3
cl N ..9 ]
D ofe =l="
E .l o5
N\ [ * o x| € 8
A= ol§ s
. s N 8o Efg 2
125 mm min. / D -l =
diameter castor N ols
wheels with integral i
brake and locking 6
device fixed to _
corner standards q T = =1

Ladder Access:

Inclined within the tower to hinged access door in platform.
Secured to tower so as not to foul the ground.

Lowest rung max. 400 mm above the ground.
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Patent Scaffolding

Patent Scaffolding ~ these are systems based on an independent
scaffold format in which the members are connected together
using an integral locking device instead of conventional clips and
couplers used with traditional tubular scaffolding. They have the
advantages of being easy to assemble and take down using
semi-skilled labour and should automatically comply with the
requirements set out in the Work at Height Requlations 2005.
Generally cross bracing is not required with these systems but
facade bracing can be fitted if necessary. Although simple in
concept patent systems of scaffolding can lack the flexibility of
traditional tubular scaffolds in complex layout situations.

Typical Example ~ 1-:000. 2:000 or 3:-000
long high tensile steel

standard

1-500 or 2:500 long high

tensile steel ledger 1:270 long high tensile steel

connecting pockets to
receive blade ends of
ledgers and transom
welded to standard
at 500mm centres — high tensile steel

ledger

MAIN COMPONENTS

spigot connecting pin 5 board wide
{ l—«guord rail  ——toe board working pchtform-j

—

standards

intermediate 7)

transoms if
required

7

transoms

adjustable /
base plates—

ELEVATION SECTION

128



Scaffolding Systems

Scaffolding Systems ~ these are temporary stagings to provide
safe access to and egress from a working platform. The
traditional putlog and independent scaffolds have been covered on
pages 122 to 126 inclusive. The minimum legal requirements
contained in the Construction (Health Safety and Welfare)
Requlations 1996 applicable to traditional scaffolds apply equally
to special scaffolds. Special scaffolds are designed to fulfil a
specific function or to provide access to areas where it is not
possible and or economic to use traditional formats. They can be
constructed from standard tubes or patent systems. the latter
complying with most requlation requirements are easy and quick
to assemble but lack the complete flexibility of the traditional
tubular scaffolds.

Birdcage Scaffolds ~ these are a form of independent scaffold
normally used for internal work in large buildings such as public
halls and churches to provide access to ceilings and soffits for
light maintenance work like painting and cleaning. They consist of
parallel rows of standards connected by ledqgers in both directions,
the whole arrangement being firmly braced in all directions. The
whole birdcage scaffold assembly is designed to support a single
working platform which should be double planked or underlined
with polythene or similar sheeting as a means of restricting the
amount of dust reaching the floor level.

Slung Scaffolds ~ these are a form of scaffold which is suspended
from the main structure by means of wire ropes or steel chains
and is not provided with a means of being raised or lowered. Each
working platform of a slung scaffold consists of a supporting
framework of ledgers and transoms which should not create a plan
size in excess of 2:500X2-500 and be held in position by not less
than six evenly spaced wire ropes or steel chains securely
anchored at both ends. The working platform should be double
planked or underlined with polythene or similar sheeting to restrict
the amount of dust reaching the floor level. Slung scaffolds are an
alternative to birdcage scaffolds and although more difficult to
erect have the advantage of leaving a clear space beneath the
working platform which makes them suitable for cinemas, theatres
and high ceiling banking halls.
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Scaffolding Systems

Suspended Scaffolds ~ these consist of a working platform in the
form of a cradle which is suspended from cantilever beams or
outriggers from the roof of a tall building to give access to the
facade for carrying out light maintenance work and cleaning
activities. The cradles can have manual or power control and be in
single units or grouped together to form a continuous working
platform. If grouped together they are connected to one another
at their abutment ends with hinges to form a gap of not more
than 25 mm wide. Many high rise buildings have a permanent cradle
system installed at roof level and this is recommended for all
buildings over 30-000 high.

Typical Example ~

L tail length _ cantilever

—1 outriggers or
cantilever beams
of steel, timber
or framed scaffold
tubes

kentledge or direct r
roof anchorage

<-hoist and safety

I - > ropes

buffer plate —rope sheaves with
safety device to
prevent overspeeding

balance is achieved when
kentledge x tail length = 1 1
cradle load x cantilever but )

,//

for safety kentledge x
. 300 l<«— cradle
tail length = at least ' |
. max. arms
3(cradle load x cantilever ) H
unless outriggers are . | - control
securely bolted to roof box
structure to prevent
overturning motor
900 mm wide x 2-400 ‘ Ll Tl |« power
long power operated — cable
cradle }
/]
counterweights ;
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Scaffolding Systems

Cantilever Scaffolds ~ these are a form of independent tied
scaffold erected on cantilever beams and used where it is
impracticable, undesirable or uneconomic to use a traditional
scaffold raised from ground level. The assembly of a cantilever
scaffold requires special skills and should therefore always be
carried out by trained and experienced personnel

Typical Example ~ 800

300 maximum ., | minimum
'] o ‘
q quard rail—s

| T A g
toe £
head plates board- ey w1
470 _| £
working max. o
ptatform ) oy

transom S gy = gy = IS S O 4

P [ 150 min.
ledgers

l«—— Outer row of

2 rows of props standards at

2-000 %k
sole plates {_,;. L transom
e tedgers Q
o v o ° . 6. °] 8
head ol — cross ;?
—head plates i -
bracing o
v}
2 rows of ! o
props -
cross
bracing i
t inner row of
ledgers standards at
2-000 ¢k
base plate
inverted
—=F =B forkheads

fagade bracing to be used as required
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Scaffolding Systems

requires special

Typical Example ~

Truss-out Scaffold ~ this is a form of independent tied scaffold
used where it is impracticable. undesirable or uneconomic to build
a scaffold from ground level. The supporting scaffold structure is
known as the truss-out. The assembly of this form of scaffold
skills and should therefore be carried out by
trained and experienced personnel.

800

300 mcximum—»’_——-‘ W
"..“A"". L j
[ : l . ) )
2"1»{’- N ° guard rgil—e _—_E]
r 3
toe : E
board 470 ¥ <
head plate 1 £
working __max o
platform g
transom . ser, .
”R\ B 150 min.
1
tedger <— outer row of
standards at
1 or 2 rows 2.000 %
of props ———» L
i transom
sole plate o X - :
b %5 % (edgers o)
e B e B 9 ? Q
I H ’ W -
o e cross Q
head plate bracing S
wn
o
transom it 1 v _
'”F
ledger .
inner row of
1 or 2 rows standards at
— . c
of props ————»— TT 2-000 ¢k
sole plate ‘,' not more than 35°
Sy |
| —\\m. P raker or outrigger
BRI INIE TRURRAT AN
wall plate JLNE fagade bracing to be
L

used as required
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Scaffolding Systems

Gantries ~ these are elevated platforms used when the building
being maintained or under construction is adjacent to a public
footpath. A gantry over a footpath can be used for storage of
materials, housing units of accommodation and supporting an
independent scaffold. Local authority permission will be required
before a gantry can be erected and they have the power to set
out the conditions regarding minimum sizes to be used for public
walkways and lighting requirements. It may also be necessary to
comply with police restrictions regarding the loading and unloading
of vehicles at the gantry position. A gantry can be constructed of
any suitable structural material and may need to be structurally
designed to meet all the necessary safety requirements.

Typical Example ~

independent tubular or patent scaffold

ANNN

—— timber boarded working platform
underlined with polythene or similar
sheeting supported on timber joists -
spacing and size to design

close boarded
guard rail or
fence to all open
sides of gantry

construction

night warning
lights to suit
local authority
requirements

NN

structural steel
support columns -
spacing and size
to design

tsupport
cleats

AN

structural steel cross
and longitudinal beams
to design

close boarded
hoarding

quard rail

i boarded walkway on joists
public walkway with approach ramps

\ usual minimum :
1 m - 200 ’ e, warning lights
.. , mnqy‘ ,-00‘-_1__t

4 v
' L300 x 300 tlmber tender
kerb painted white and fixed
with straps to columns

existing building or building under

public footpath

H————»—i
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Shoring

Shoring ~ this is a form of temporary support which can be given
to existing buildings with the primary function of providing the
necessary precautions to avoid damage to any person from
collapse of structure as required by the Construction (Health,
Safety and Welfare) Requlations 1996.

Shoring Systems ~ there are three basic systems of shoring which
can be used separately or in combination with one another to
provide the support(s) and these are namely :-

1. Dead Shoring — used primarily to carry vertical loadings.

2. Raking Shoring — used to support a combination of vertical and
horizontal loadings.

3. Flying Shoring — an alternative to raking shoring to give a clear
working space at ground level.

Typical Shoring Situations ~ ;—VQFUCGI load
wall supported load horizontal
by dead load
sZ\ore needle el ==

raking shore

== takes combined
wa |l under

needle
can be
removed —

wall tends
to overturn
or bulge —»—

Za ‘ . A \
DEAD SHORE (page 135) RAKING SHORE (page 136)
o wall or walls tend to lean

=h or bulge

NN

1

AN

RS TUSSS

AN

NN\ N

flying shore exerts
thrust on opposite walls
thus giving rise to stability

AN

D

FLYING SHORE (pages 137 to 139)
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Shoring

Dead Shores ~ these shores should be placed at approximately
2-:000 c/c and positioned under the piers between the windows,
any windows in the vicinity of the shores being strutted to
prevent distortion of the openings. A survey should be carried out
to establish the location of any underground services so that they
can be protected as necessary. The sizes shown in the detail below
are typical, actual sizes should be obtained from tables or
calculated from first principles. Any suitable structural material
such as steel can be substituted for the timber members shown.

Typical Detail ~ — floor and ceiling
dry mortar 1 finishes removed
300 x 300 | locally around

needle
_1

packing

| shore legs

w.i. dogs Il
to both M
sides-/ ,44’ bracing
i l/ as
i required
!" i
W |
‘l —~—300 x 300
shore legs
hoarding
if I00 x 100
required ceiling struts
can be at 2:000 /e
attached ||l e
or free e
standing il I-Q0O0 minimum i
! ! : 1 working space L ,
il il
ol i 7] { i“ﬂ folding
”l"l folding wedges I 225 x fi | wedges
M | 75 sole
Wi il A | e 300 x
dogs . | pla e] 300
300 x 300 [ sleeper
sleeper VRIS RSN oL
_%/\/\/ W
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Shoring

Raking Shoring ~ these are placed at 3000 to 4500 c/c and can
be of single, double. triple or multiple raker format. Suitable
materials are timber structural steel and framed tubular
scaffolding.

needle
Typical Multiple Raking Shore Detail ~ cleat
e
Y
W 250 x 75 wall plate [:j[:l-
%“j‘a secured with w.i. ]
i wall hooks %
| ANF 100 x I00 x 200 —
\ cleat ]
—
/ 100 x 150 x 400 :::::i
v needle ) ?
J 250 x 250 —
________! rider -
Al 225 x 50
4 binding to L
both sides wall hook
wall plate
halving raker
joint in
funning DETAIL AT HEAD OF RAKER

length

<k

250 x 250 top raking shore

I

|6
o}

250 x 250 middle raking shore

225 x 50 binding to both sides
folding wedges

250 x 250 bottom raking shore

225 x 50 binding to both sides

250 x 250 back shore

250 x I00 sole plate

distance grillage or platform out

] Piece B4 of 200 x 100 _timbers
m 2NN S AVE SN\ < N\ \/ xS

P O
minimum angle for rakers 40

2 maximum angle for rakers 70
7" angle between top shore and sole plate
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Flying Shores ~ these are placed at 3:000 to 4500 c/c and can be of a single or double format. They are
designed, detailed and constructed to the same basic principles as that shown for raking shores on page 136.
Unsymmetrical arrangements are possible providing the basic principles for flying shores are applied — see

page 139.

Typical Single Flying Shore Detail ~

= 250 x 75 wall plate secured with w.i. wall hooks wall plate ==
I00 x 100 x 200 cleat clegt ——
- 100 x 150 x 400 needle needle
100 N 150 x {50 raking strut raking strut / | 100
folding wedges folding wedges /
// foldingy { IS0 x 75 straining sill .l ///
rwedges \
needle \ Needle
250 x 250 horizontal shore
folding cleat 7 ISO x 75 straining sill Lot
7, ini |
wedges- -t % ‘ g ' c \\ folding
4 w.i. dogs 20mm diameter bolts at 600 /c wedges
7<——150 x 150 raking strut raking strut N
needle needle
e cleat cleat == =

spans up to 9.000

Bunoys



Shoring

3/, 009 10 $1|0q
J212WDip WwWOZ

210Yys |DjUOZIIOY OS2 X OST

1D2|
2|paau

sabpam buipjo}
inns buipbs OG1 x OS!
111s buluions sz x OGSl

subds

000-2i ©31 dn

s2bpam
Bupjoy
1nais Buiypy

2|pa22u
1022
210|d ||jDMm

$3 00y |{DM

|DIUOZ1I0Y
0s2 x OS¢

s2bpam buipjoy
inas Buos Os1 x Osl

5/,009 1P sjoq  2IP22U OO X 0S| xOO! A
DRR—- — H <
(A

J212WDIp WWOZ 12|12 OOZ X OO! X OOl 9§
M Yitm pand2s 23D|d ||DM GL X OSZ =N

~11032Q 2Joys buidl4 2iqnog |DdoidAL
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Shoring

Unsymmetrical Flying Shores ~ arrangements of flying shores for
unsymmetrical situations can be devised if the basic principles for
symmetrical shores is applied (see page 137). In some cases the
arrangement will consist of a combination of both raking and

flying shore principles.

Typical Examples ~

wall plate secured '//

with w.i. wall hooks /

L cleat il
binding to both sides =
needle ,

as required —_\

top raking
shore

set of folding
wedqges to

S S

N
NN

- cleat

N\_needle

wall

plate

= ——— \\VZ1s g
a‘_ horizontal shore

/ \needle needle ?
A cleat cleat A

wall plate secured
with w.i. wall hooks

. cleat
binders to both

sides as required

needle

sets of
folding
wedges — -

=

4

bottom raking shore
needle and cleat

ra.
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Determination of Temporary Support Members

~

Temporary Support Determination the basic sizing of most
temporary supports follows the principles of elementary structural
design. Readers with this basic knowledge should be able to
calculate such support members which are required, particularly
those used in the context of the maintenance and adaptation of
buildings such as a dead shoring system.

Typical Example ~

Total weight supported by needle
1964 -78 x 2
392956 kg
3930 kg

say
For design calculations see next page

Note: for other typical weights of building materials
see pages 33 & 34

-000

4 Rafter length - cos 35° = ixl
37 . 37 _ . 4520
cos 35 0-8192
) Loadings -
Root ~ kg/m2
dead shor tiles 71-0
ead shores
battens 34
at 2-000 % ' felt 5.0
: L rafters 7-5
83-9
say 84-0 kg/m2
props to Ceiling ~ kq/m?
carry joists 7-5
floor load ! finishes 15-0
| §!! 2 225
;{r say 23:0 kg/m
- wall ~ kg / m?
brickwor k 490 -0
plaster finish 68
, 496-8
say 500-0 kg/m
Weight of roof per metre run of wall= 84 x4-52 = 379-68
Weight of ceiling per metre run of wall = 23 x 3:-70 = 85-10
Weight of wall per metre run of wall =500.x 3-00 = 1500 -00
Total weight of wall per meter run = 1964-78

1964 78 x shore centres
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Determination of Temporary Support Members

Design calculations reference previous page.

Needle Design -

W = 3930 kg R =R. = ¥
A B 2
hence force
l =3930 x9-812 39300N - 39300

2
|L=_3_-_OOO I 19650 N
Ra Rp

BM = Wk = 39300 %3000 _ 59,75000 N/mm
_ ba?
6

MR = stressXsection modulus = fZ
assume b =300 mm and f =7 N/mm?2

2
then 29475000 = m

_ [29475000X%6 )
d= ~9%X300 =290-2mm

use 300X300 timber section or 2 No. 150X300 sections bolted
together with timber connectors.

Props to Needle Design:-

load _19650

= : 2
stress= 7 =2807 143 mm

areqg=

. minimum timber size = V2807 -143=53X53
check slenderness ratio:

. _1_4500_go,
slenderness ratio = b= 53 =84 -9

slenderness ratio for medium term load is not more than 17-3 (from
CP 112 — now BS 5268: Structural use of timber)

. . - L _4500 _ A
~-minimum timber prop size = s 17 .3 =260-12mm

for practical reasons use 300%X300 prop -~ new sr =15
Check crushing at point of loading on needle:-
wall loading on needle = 3930kg = 39300N =39-3 kN
area of contact = width of wallXwidth of needle
= 215X300 = 64500 mm?
safe compressive stress perpendicular to grain =1-72N/mm?

" safe load = Wmo-%m which is > 39-3kN
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Builders Plant

General Considerations ~ items of builders plant ranging from
small hand held power tools to larger pieces of plant such as
mechanical excavators and tower cranes can be considered for use
for one or more of the following reasons :-

1. Increased production.

2. Reduction in overall construction costs.

3. Carry out activities which cannot be carried out by the
traditional manual methods in the context of economics.

4. Eliminate heavy manual work thus reducing fatigue and as a
consequence increasing productivity.

5. Replacing labour where there is a shortage of personnel with
the necessary skills.

6. Maintain the high standards required particularly in the context
of structural engineering works.

Economic Considerations ~ the introduction of plant does not
always result in economic savings since extra temporary site
works such as roadworks., hardstandings. foundations and
anchorages may have to be provided at a cost which is in excess
of the savings made by using the plant. The site layout and
circulation may have to be planned around plant positions and
movements rather than around personnel and material movements
and accommodation. To be economic plant must be fully utilised
and not left standing idle since plant. whether hired or owned, will
have to be paid for even if it is non-productive. Full utilisation of
plant is usually considered to be in the region of 85% of on site
time, thus making an allowance for routine, daily and planned
maintenance which needs to be carried out to avoid as far as
practicable plant breakdowns which could disrupt the construction
programme. Many pieces of plant work in conjunction with other
items of plant such as excavators and their attendant haulage
vehicles therefore a correct balance of such plant items must be
obtained to achieve an economic result.

Maintenance Considerations ~ on large contracts where a number
of plant items are to be used it may be advantageous to employ a
skilled mechanic to be on site to carry out all the necessary daily,
preventive and planned maintenance tasks together with any
running repairs which could be carried out on site.
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Builders Plant

Plant Costing ~ with the exception of small pieces of plant, which
are usually purchased, items of plant can be bought or hired or
where there are a number of similar items a combination of buying
and hiring could be considered. The choice will be governed
by economic factors and the possibility of using the plant on
future sites thus enabling the costs to be apportioned over
several contracts.

Advantages of Hiring Plant:-

1. Plant can be hired for short periods.

2. Repairs and replacements are usually the responsibility of the
hire company.

3. Plant is returned to the hire company after use thus relieving
the building contractor of the problem of disposal or finding
more work for the plant to justify its purchase or retention.

4. Plant can be hired with the operator, fuel and oil included in the
hire rate.

Advantages of Buying Plant:-

1. Plant availability is totally within the control of the contractor.
2. Hourly cost of plant is generally less than hired plant.

3. Owner has choice of costing method used.

Typical Costing Methods ~

1. Straight Line — simple 2. In.terest on Capital Outlay-
widely used more accurate
method
method
Capital Cost = £ 100000 Capital Cost = £100 000
Anticipated life = 5 years C.l. on capital
Year's working = 1500 hrs (8% for 5 yrs) = 46930
Resale or scrap value = £9000 146 930
Annual depreciation ~ Deduct resale value 9 000
_ 100000 -9000 _ ¢ 15500 137 930
5 + Insurance at 2% = 2 000
Hourly depreciation ~ + Maintenance at 10% = 10 000
= 18200 _ 45 3 149 930
1500
Hourly rate ~
Add 2% .|nsuronce = 027 _ %4;3 593%% - £20.00
10% maintenance = 1-33 NB. odd to hourl ¢ _
.B. u unnin
Hourly rate = £13 -73 add to holrly rate running
costs
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Builders Plant

Output and Cycle Times ~ all items of plant have optimum output
and cycle times which can be used as a basis for estimating
anticipated productivity taking into account the task involved,
task efficiency of the machine, operator’s efficiency and in the case
of excavators the type of soil. Data for the factors to be taken
into consideration can be obtained from timed observations,
feedback information or  published tables contained in
manufacturer’s literature or reliable textbooks.

Typical Example ~

Backacter with 1m? capacity bucket engaged in normal trench
excavation in a clayey soil and discharging directly into an
attendant haulage vehicle.

Optimum output = 60 bucket loads per hour
0-8 (from tables)

75% (typical figure)
60xX0-8 X 075

= 36 bucket loads per hour
= 36 X 1= 36 m? per hour

Task efficiency factor

Operator efficiency factor

. Anticipated output

An allowance should be made for the bulking or swell of the
solid material due to the introduction of air or voids during the
excavation process

-~ Net output allowing for a 30% swell = 36-(36 X O-3)

say 25 m? per hr.

If the Bill of Quantities gives a total net excavation of 950 m?

time required = % = 38 hours

or assuming an 8 hour day — 1/2 hour maintenance time in

days = %:soy 5 days

round trip time of vehicle
loading time of vehicle

Haulage vehicles required = 1 +

If round trip time = 30 minutes and loading time = 10 mins.

number of haulage vehicles required = 1 + % = 4

This gives a vehicle waiting overlap ensuring excavator is fully
utilised which is economically desirable.
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Bulldozers

Bulldozers ~ these machines consist of a track or wheel mounted
power unit with a mould blade at the front which is controlled by
hydraulic rams. Many bulldozers have the capacity to adjust the
mould blade to form an angledozer and the capacity to tilt the
mould blade about a central swivel point. Some bulldozers can
also be fitted with rear attachments such as rollers and scarifiers.

The main functions of a bulldozer are:-

1. Shallow excavations up to 300m deep either on level ground or
sidehill cutting.

. Clearance of shrubs and small trees.

. Clearance of trees by using raised mould blade as a pusher arm.

. Acting as a towing tractor.

. Acting as a pusher to scraper machines (see next page).

n P~ N

NB. Bulldozers push earth in front of the mould blade with some
side spillage whereas angledozers push and cast the spoil to one
side of the mould blade.

Typical Bulldozer Details ~

protective cab and exhaust pipe

roll bar
—— 4 cylinder
T diesel engine
H typical maximum
fuel tank— [ i speeds in km/h -
H forward gears - 11
l i 13 W‘ reverse gear - 7
. = — mould blade
towing P AT 1 - with tilt
hook = and angle
‘_—1 -1 - capacity -
‘ maximum
steel Y digging
track depth 300
shoes -»* mm

Note: Protective cab/roll bar to be fitted before use.
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Scrapers

Scrapers ~ these machines consist of a scraper bowl which is
lowered to cut and collect soil where site stripping and levelling
operations are required involving large volume of earth. When the
scraper bowl is full the apron at the cutting edge is closed to
retain the earth and the bowl is raised for travelling to the
disposal area. On arrival the bowl is lowered, the apron opened
and the spoil pushed out by the tailgate as the machine moves
forwards. Scrapers are available in three basic formats:-

1. Towed Scrapers — these consist of a four wheeled scraper bowl
which is towed behind a power unit such as a crawler tractor.
They tend to be slower than other forms of scraper but are
useful for small capacities with haul distances up to 300-00.

2. Two Axle Scrapers — these have a two wheeled scraper bowl
with an attached two wheeled power unit. They are very
manoeuvrable with a low rolling resistance and very qood
traction.

3. Three Axle Scrapers — these consist of a two wheeled scraper bowl
which may have a rear engine to assist the four wheeled traction
engine which makes up the complement. Generally these machines
have a greater capacity potential than their counterparts. are
easier to controland have a faster cycle time.

To obtain maximum efficiency scrapers should operate downhill if
possible, have smooth haul roads. hard surfaces broken up before
scraping and be assisted over the last few metres by a pushing
vehicle such as a bulldozer.

Typical Scraper Details ~

scraper bowl

struck capacity 14 m>
heaped capacity 20m?
width of cut 3-:000
depth of cut 450mm max.

tailqgate
e

8 cylinder diesel engine
attached power unit with
a top forward speed of

pusher
block for
bulldozer

Note: Protective cab/roll bar to be fitted before use.

148



Graders

Graders ~ these machines are similar in concept to bulldozers in
that they have a long slender adjustable mould blade, which is
usually slung under the centre of the machine. A grader’s main
function is to finish or grade the upper surface of a large area
usually as a follow up operation to scraping or bulldozing. They
can produce a fine and accurate finish but do not have the power
of a bulldozer therefore they are not suitable for oversite
excavation work. The mould blade can be adjusted in both the
horizontal and vertical planes through an angle of 300° the latter
enabling it to be used for grading sloping banks.

Two basic formats of grader are available:-

1. Four Wheeled — all wheels are driven and steered which gives
the machine the ability to offset and crab along its direction of
travel.

2. Six Wheeled — this machine has 4 wheels in tandem drive at the
rear and 2 front tilting idler wheels giving it the ability to
counteract side thrust.

Typical Grader Details ~ )
diesel

engine

driving cab——m—>

—front
tilting hydraulic
idler rams ————
wheels

mould blade E
carriaqge

mould blade

L-tandem drive
rear wheels

/ maximum speeds -
> y finishing - 10 km/h
11 ) / banking - 6 km/h

!
i

EEE X 4-000 wide x 600 mm high

; mould board with a finishing

' tolerance capacity of ¥ 5mm

CUTTING, SHAPING AND
GRADING BANKS

A\l
i
[
[
X
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Tractor Shovels

Tractor Shovels ~ these machines are sometimes called loaders or
loader shovels and primary function is to scoop up loose materials
in the front mounted bucket, elevate the bucket and manoeuvre
into a position to deposit the loose material into an attendant
transport vehicle. Tractor shovels are driven towards the pile of
loose material with the bucket lowered, the speed and power of
the machine will enable the bucket to be filled. Both tracked and
wheeled versions are available, the tracked format being more
suitable for wet and uneven ground conditions than the wheeled
tractor shovel which has greater speed and manoeuvring
capabilities. To increase their versatility tractor shovels can be
fitted with a 4 in 1 bucket enabling them to carry out bulldozing,
excavating, clam lifting and loading activities.

Typical Tractor Shovel Details ~

. —— bucket in
maximum bucket dumping position rrobust glazed cab
lifting height 4 1__~ with all round vision
4-600 0y \)
N\
maximum bucket \\\ / exhaust .
dumping clearance )} 7/ moxt;nur.n
height 2:300 ) X4 E speeds -
diesel i H forward - 10 km/h
bu.cket ‘front A engine H reverse - 9 km/h
raised to S E
~— fuel
reveal mould / N } . E tonk
board sectiong\\ _ 3
3 : ] steel
im~ capacity tracks

4 in 1 bucket >

robust glazed cab
with all round vision

cxhaustW

diesel engine

hydraulically
controlled )
bucket arms 1m~ capacity

shovel bucket

maximum bucket lifting

maximum height 3 400
speeds = maximum bucket
forward - dumping clearance
26 km/h height 2- 750
reverse -

—tyred wheel
12 km /h yred wheels
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Excavators

Excavating Machines ~ these are one of the major items of
builders plant and are used primarily to excavate and load most
types of soil. Excavating machines come in a wide variety of
designs and sizes but all of them can be placed within one of three
categories -

1. Universal Excavators — this category covers most forms of
excavators all of which have a common factor the power unit.
The universal power unit is a tracked based machine with a
slewing capacity of 360° and by altering the boom arrangement
and bucket type different excavating functions can be obtained.
These machines are selected for high output requirements and
are rope controlled.

2. Purpose Designed Excavators — these are machines which have
been designed specifically to carry out one mode of excavation
and they usually have smaller bucket capacities than universal
excavators: they are hydraulically controlled with a shorter
cycle time.

3. Multi-purpose Excavators — these machines can perform several
excavating functions having both front and rear attachments.
They are designed to carry out small excavation operations of
low output quickly and efficiently. Multi-purpose excavators can
be obtained with a wheeled or tracked base and are ideally
suited for a small building firm with low excavation plant
utilisation requirements.

Skimmers ~ these excavators are rigged using a universal power
unit for surface stripping and shallow excavation work up to
300mm deep where a high degree of accuracy is required. They
usually require attendant haulage vehicles to remove the spoil and
need to be transported between sites on a low-loader. Because of
their limitations and the alternative machines available they are
seldom used today.

)
boom suspension ropes
:ucket (\/\,,.é\ P P
ischarge ¢ \ . ,
- NN N diesel engine
osit —_—
position v O universal tracked
straight power unit

boom hinged

from front }=<machine

of power [ moves

unit — forwards
when

sliding bucket skimming
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Excavators

Face Shovels ~ the primary function of this piece of plant is to
excavate above its own track or wheel level. They are available
as a universal power unit based machine or as a hydraulic purpose
designed unit. These machines can usually excavate any type of
soil except rock which needs to be loosened. usually by blasting,
prior to excavation. Face shovels generally require attendant
haulage vehicles for the removal of spoil and a low loader
transport lorry for travel between sites. Most of these machines
have a limited capacity of between 300 and 400mm for
excavation below their own track or wheel level.

Typical Face Shovel Details ~

bucket discharge position
\[ boom suspension rope

diesel engine
universal tracked
power unit

bucket with
hinged back for
rear discharge

bucket discharge position
L—' —— bucket arm hydraulic ram

S~
Ty boom
e < 7
%-Y track mounted
/ . .
bucket diesel engine
arm —m - | power unit
// front — é A
o discharge s - slewing
7 bucket _ ring
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Excavators

Backacters ~ these machines are suitable for trench, foundation
and basement excavations and are available as a universal power
unit base machine or as a purpose designed hydraulic unit. They
can be used with or without attendant haulage vehicles since the
spoil can be placed alongside the excavation for use in backfilling.
These machines will require a low loader transport vehicle for
travel between sites. Backacters used in trenching operations with
a bucket width equal to the trench width can be very accurate
with a high output rating.

Typical Backacter Details ~ . .
diesel engine

I
bgcket e _{_1‘_", ' a universal tracked
discharge Fz—m = power unit
position~>-f‘,..‘y' P
4
bucket raised in mochine
L moves
tucked position - backwards
during

jib hoist rope — excavation

bucket
arm — —
front
] —bucket in
discharge discharge
bucket— position
— >
7 /- -bucket
. ! raised in
_ — T tucked
2 piece boom — <~ 4:/,/ position
track mounted Y —hydraulic
diesel engine {
rpower unit
L
j*
=

| nne
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Excavators

Draglines ~ these machines are based on the universal power unit
with basic crane rigging to which is attached a drag bucket. The
machine is primarily designed for bulk excavation in loose soils up
to 3:000 below its own track level by swinging the bucket out to
the excavation position and hauling or dragging it back towards
the power unit. Dragline machines can also be fitted with a grab or
clamshell bucket for excavating in very loose soils.

Typical Dragline Details ~

hoist rope

bucket capacities
up to 3:25m3

available pendant rope

boom suspension
rope

bucket discharge

position
diesel engine universal
tracked power unit
hoist rbuckct tipping
chain | rope
|
drag hoist rope
rope qrab
i I M
N closing
L rope -
drag chain taqg rope
L front
discharge grab bucket in
drag open position -] ok
bucket \ .

TYPICAL GRAB BUCKET
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Excavators

Multi-purpose Excavators ~ these machines are usually based on
the agricultural tractor with 2 or 4 wheel drive and are intended
mainly for use in conjunction with small excavation works such as
those encountered by the small to medium sized building
contractor. Most multi-purpose excavators are fitted with a
loading/excavating front bucket and a rear backacter bucket both
being hydraulically controlled. When in operation using the
backacter bucket the machine is raised off its axles by rear
mounted hydraulic outriggers or jacks and in some models by
placing the front bucket on the ground. Most machines can be
fitted with a variety of bucket widths and various attachments
such as bulldozer blades, scarifiers, grab buckets and post hole
auger borers.

Typical Multi-purpose Excavator Details ~

bucket in raised bucket in discharge
position_l position ——j
' enclosed glazed A\
AN cab with all round =71 55N
?‘ﬁ\:ﬁ»\ vision — 3
Pt * - i_.7
! . ~ ‘, - - N
\/ — . . ’
v bucket raised in
bucket in tucked position—
discharge
position F- pivot connoection
giving 180 arc of
operation
L q —bcom
4 cylinder diesel
engine tractor-
\ hydraulic outriggers —— dipper ram
B arm ——— =
loading / excavating

bucket - capacities
up to 1m3- widths
up to 2-000

backacter or backhoe
bucket - capacities
upto 0-28 m3— widths
up to 900 mm

typical maximum road
speed 30 km/h
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Transport Vehicles

Transport Vehicles ~ these can be defined as vehicles whose
primary function is to convey passengers and/or materials
between and around building sites. The types available range from
the conventional saloon car to the large low loader lorries
designed to transport other items of builders plant between
construction sites and the plant yard or depot.

Vans — these transport vehicles range from the small two person
plus a limited amount of materials to the large vans with purpose
designed bodies such as those built to carry large sheets of glass.
Most small vans are usually fitted with a petrol engine and are
based on the manufacturer’s standard car range whereas the
larger vans are purpose designed with either petrol or diesel
engines. These basic designs can usually be supplied with an
uncovered tipping or non-tipping container mounted behind the
passenger cab for use as a “pick-up” truck.

Passenger Vehicles — these can range from a simple framed cabin
which can be placed in the container of a small lorry or ‘pick-up’
truck to a conventional bus or coach. Vans can also be designed
to carry a limited number of seated passengers by having fixed or
removable seating together with windows fitted in the van sides
thus giving the vehicle a dual function. The number of passengers
carried can be limited so that the driver does not have to hold a
PSV (public service vehicle) licence.

Lorries — these are sometimes referred to as haul vehicles and are
available as road or site only vehicles. Road haulage vehicles have
to comply with all the requirements of the Road Traffic Acts which
among other requirements limits size and axle loads. The
off- highway or site only lorries are not so restricted and can be
designed to carry two to three times the axle load allowed on the
public highway. Site only lorries are usually specially designed to
traverse and withstand the rough terrain encountered on many
construction sites. Lorries are available as non-tipping. tipping and
special purpose carriers such as those with removable skips and
those equipped with self loading and unloading devices. Lorries
specifically designed for the transportation of large items of plant
are called low loaders and are usually fitted with integral or
removable ramps to facilitate loading and some have a winching
system to haul the plant onto the carrier platform.
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Transport Vehicles

Dumpers ~ these are used for the horizontal transportation of
materials on and off construction sites generally by means of an
integral tipping skip. Highway dumpers are of a similar but larger
design and can be used to carry materials such as excavated spoil
along the roads. A wide range of dumpers are available of various
carrying capacities and options for gravity or hydraulic discharge
control with front tipping. side tipping or elevated tipping
facilities. Special format dumpers fitted with flat platforms, rigs to
carry materials skips and rigs for concrete skips for crane hoisting
are also obtainable. These machines are designed to traverse
rough terrain but they are not designed to carry passengers and
this misuse is the cause of many accidents involving dumpers.

o 2
of 16 km/h

hydraulic tipping skip
mounted on 180° slewing
turntable with 5 set

positions/—‘{—\
r-m

maximum forward speed

1
diesel engine giving a 1
of 16 km/h ’

rsprunq steel seat

gravity tipping
/T: _

skip with

roll

‘ . - 1

! £ heaped ' h

? capacity 0

7\ of 0-62m

\L> steering d \)J
e

STANDARD DUMPER SWIVEL SKIP DUMPER

hydraulically operated rear —-driving cab

tipping skip with a heaped

capacity of 10 ma——}
— = -
3 ]F3=diesel engine
= 1 7 giving a
3 maximum
2 or 4 wheel - ) forward speed

drive versions — 314/ ] of 50 km/h
available O O

HIGHWAY DUMPER
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Transport Vehicles

Fork Lift Trucks ~ these are used for the horizontal and limited
vertical transportation of materials positioned on pallets or
banded together such as brick packs. They are generally suitable
for construction sites where the building height does not exceed
three storeys. Although designed to neqgotiate rough terrain site
fork lift trucks have a higher productivity on firm and level soils.
Three basic fork lift truck formats are available namely straight
mast, overhead and telescopic boom with various height, reach and
lifting capacities. Scaffolds onto which the load(s) are to be placed
should be strengthened locally or a specially constructed loading
tower could be built as an attachment to or as an integral part of
the main scaffold.

Typical Fork Lift Truck Details ~

telescopic strolght mast ]'Eﬂl telescopic boom
forward tilt 3° max. || maximum forward
backward tilt 10° max. IFL"—’*J reach - 3350

maximum lift height -
5-700 ‘
maximum load - 1-5
tonnes

ftwin
maximum Lift lifting
height - 8-500
maximum load -
2 tonnes ——

diesel

forks

STRAIGHT MAST FORKLIFT TELESCOPIC BOOM FORKLIFT

hydraulically controlled
overhead lifting arm
maximum forward reach -
2-350

maximum lift height -
6-500

maximum load -
1-5 tonnes ———-

~—twin lifting
fork

loads must be placed
correctly on forks and
the forklift truck must not
be overloaded

diesel T
engine . ;

OVERHEAD FORKLIFT

158




Hoists

Hoists ~ these are designed for the vertical transportation of
materials, passengers or materials and passengers (see page 160).
Materials hoists are designed for one specific use (i.e. the vertical
transportation of materials) and under no circumstances should
they be used to transport passengers. Most material hoists are of
a mobile format which can be dismantled. folded onto the chassis
and moved to another position or site under their own power
or towed by a haulage vehicle. When in use material hoists need
to be stabilised and/or tied to the structure and enclosed with a

protective screen.

Typical Materials

protective screen I,

out of scaffolding 'l’
placed around |-

mast to forma [
hoistway fitted |
gates at least |
2-000 high at
all landing levcls&
to be supplied

and erected by f

main controctor—y-l_E’

rope h

control
operated from l tubular mast support struts
outside protective || N
screen ————— ij__"‘ Q e

. ]f ’ ~f~—diescl or
1:500 wide x i | lectri
1-200 deep two [ o| Fectrie
barrow hardwood | ] 8| power unit
timber hoist [ _// bOA
platform with a |i < -—i- -anti- walk
maximum load p through
capacity of 500kg4s screen around

e y power unit

Hoist Details ~

————top bracket with
r automatic overun

;g‘t; control

V. -

¢<:_L~~~ lattice hoist mast 7-320
‘l high which can be extended
|| by adding further hoist mast
| sections to 32-000 high
|| providing tie support is

| given every 2750 above
the initial 7-320 mast

height

timber buffer plate—!

stabilising jacks or outriggers
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Hoists

Passenger Hoists ~ these are designed to carry passengers
although most are capable of transporting a combined load of
materials and passengers within the lifting capacity of the hoist. A
wide selection of hoists are available ranging from a single cage
with rope suspension to twin cages with rack and pinion operation
mounted on two sides of a static tower.

Typical Passenger Hoist Details ~

~— passenger hoist tower
assembled from 1-500

face of long sections to a
structure ——— 1 maximum tied height

of 240-000
standards —

—— climbing rack

ties to
structure working platform on
at 12-000 top of cage for scaffold
centres —— type crane used to extend

hoist tower
2: 700 high
cage to carry electric motor
12 persons or AR | IR 4—l_‘ond pinion housed
a total payload SRR behind cage

of 1000 kg.at
speeds of 40

e—— 1680 long x

to 100 metres 1-370 wide
per minute enclosed passenger
""" cage

landings as

. - access qate
required

hoist

NB. operation
of hoist is
from within
the cage and
the hoist must

2-600 high
wire mesh screen
enclosure to
lowest hoist

osition
be fitted to ’v p
prevent any i . ; -
overrun REDZANCH FC =]

4— reinforced concrete base
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Rubble Chutes and Skips

Rubble Chutes ~ these apply to contracts involving demolition,
repair, maintenance and refurbishment. The simple concept of
connecting several perforated dustbins is reputed to have been
conceived by an ingenious site operative for the expedient and
safe conveyance of materials.

In purpose designed format, the tapered cylinders are produced
from reinforced rubber with chain linkage for continuity. Overall
unit lengths are generally 100mm. providing an effective length of
1m. Hoppers and side entry units are made for special applications.

galvanised NB. an internatl

. { steel hopper rope should

be used for
metal ring 5)’%2”‘
- reinforcement guidance
p every 6 units
| Smm thick reinforced
<«———rubber chute unit.
1 510mm diameter
tapering to 380mm
4 chain linkage skip quqcity:

15 and 2-5m*(mini)
3-0 and 4-0m*(midi)
45 to 30m3(builders)

scaffold
tied through
window openings

'] w Y.
SRS LA

Ref. Highways Act — written permit (license) must be obtained
from the local authority highways department for use of a skip on
a public thoroughfare. It will have to be illuminated at night and
may require a temporary traffic light system to requlate vehicles.
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Cranes

Cranes ~ these are lifting devices designed to raise materials by
means of rope operation and move the load horizontally within the
limitations of any particular machine. The range of cranes
available is very wide and therefore choice must be based on the
loads to be lifted, height and horizontal distance to be covered.
time period(s) of lifting operations, utilisation factors and degree
of mobility required. Crane types can range from a simple rope and
pulley or gin wheel to a complex tower crane but most can be
placed within 1 of 3 groups namely mobile, static and tower
cranes.

Typical Crane Classifications ~ -counter
jib

trolley slewing rin

jib and mast
rotate or slew

counterweight

<— tower

tower remains
static whilst

counter jib and
jib rotate or

slew

horizontal
movement of
load achieved
by trolley
moving along
jib

Qo

r—slewing

 ring— ballast

MOBILE CRANE STATIC CRANE TOWER CRANE

low pivot crane low pivot crane high pivot crane
operating position operated from a can be operated from
can be changed by fixed position a fixed position or
crane under its rail mounted and mobile
power NB. static and tower cranes can be positioned

closer to face of building than a low pivot mobile crane

162



Cranes

Self Propelled Cranes ~ these are mobile cranes mounted on a
wheeled chassis and have only one operator position from which
the crane is controlled and the vehicle driven. The road speed of
this type of crane is generally low usually not exceeding 30km p.h.
A variety of self propelled crane formats are available ranging
from short height lifting strut booms of fixed length to variable
length lattice booms with a fly jib attachment.

Typical Self Propeliled Crane Details ~ %

=t
fly jib ottcchmcnt-7/ N
(see page 165) , s A7
W (:/’V - top boom
> -
typical specification - P / section

main boom length 38-000 maximum | /
lifting capacities for a 24 -000
main boom length -

stabilised on outriggers ~

31-4 tonnes at 4-000 radius
19-0 tonnes at 8-000 radius
free on wheels ~

9-6 tonnes at 4-000 radius
4-9 tonnes at 8-000 radius

2 to 14 falls
of rope

hoist block

intermediate

pendant rope boom sections

boom suspension
ropes

diesel engine

power unit section
with a 360°
slewing --———-— operator’s cab

capacity

/»~——- slewing ring

[

chassis fitted with restrictor
wheels to control tyre
deflection

4 No. stabilisers or outriggers
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Cranes

Lorry Mounted Cranes ~ these mobile cranes consist of a lattice
or telescopic boom mounted on a specially adapted truck or lorry.
They have two operating positions: the lorry being driven from a
conventional front cab and the crane being controlled from a
different location. The lifting capacity of these cranes can be
increased by using outrigger stabilising jacks and the approach
distance to the face of building decreased by using a fly jib. Lorry
mounted telescopic cranes require a firm surface from which to
operate and because of their short site preparation time they are
ideally suited for short hire periods.

Typical Lorry Mounted Telescopic Crane Details ~

typical specification -

boom length 18-000
lifting capacities -

single or stabilised on outriggers ~
multiple f1-8 tonnes at 5-000 radius
falls of 4 -3 tonnes at 11-000 radius
rope ———-~| free on wheels ~

24 tonnes at 5-000 radius
O -5 tonnes at 11-000 radius
maximum road speed 65 km/h

hoist rope

hoist
block ]

telescopic boom
sections —  ~— —— ————— _pu)

-« telescoping double acting
hydraulic ram housed
within boom sections

all round vision cab
housing road driving
and crane operation
controls

twin double acting

diesel powered lorry

slewing ring — —-

duplicate crane { 4

controls at rear ] No. outrigger stabilising jacks
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Cranes

Lorry Mounted Lattice Jib Cranes ~ these cranes follow the same
basic principles as the lorry mounted telescopic cranes but they
have a lattice boom and are designed as heavy duty cranes with
lifting capacities in excess of 100 tonnes. These cranes will require
a firm level surface from which to operate and can have a folding
or sectional jib which will require the crane to be rigged on site
before use.

Typical Lorry Mounted Lattice Jib Crane Details ~

typical specification -
maximum jib length 54-860
fly jib length 15-000
maximum load 55 tonnes
using jib length of 7-600
fly and an operating radius of

fly jib — / jib 3:600 with outriggers or
stay  15-000 tonnes free on wheels
fope  lifting capacity of fly jib
multiple cil‘ppro.xlmotjcly holfuthct of
jib for defined radii
falls of .
rope maximum road speed 45km/h

jib hoist block‘»é

<——— auxiliary hoist rope

—— main hoist rope

sectionalised

. . pendant or luffing
lattice jib —

rope

jib suspension
ropes

gantry mast —— ——
—diesel
[ engine
lorry

diesel engine power unit
with 360° slewnng copocnty

?@1

4 No. outrigger stabilising jacks ¥J

"@Y@‘--
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Cranes

Track Mounted Cranes ~ these machines can be a universal power
unit rigged as a crane (see page 154) or a purpose designed track
mounted crane with or without a fly jib attachment. The latter
type are usually more powerful with lifting capacities up to 45
tonnes. Track mounted cranes can travel and carry out lifting
operations on most sites without the need for special road and
hardstand provisions but they have to be rigged on arrival after
being transported to site on a low loader lorry.

Typical Track Mounted or Crawler Crane Details ~

£ 7
maximum jib length 30- 000 _ 2
which can be extended by a 7 ///
fly jib attachment 9-000 or N. o Ly~ flyjip
12-000 tong giving a load [ N/ attachment
capacity of 5-5 tonnes at P (see page 165)

7-000 radius or outreach /

for the combination 71 .
k< multiple falls

/ . of rope
/ ’
/‘/'/
/y — hoist block
pendant or luffing rope /
//
a
. / /'//
hoist rope » typical specification -
using a boom length of
30000 maximum loads are -
gantry mast 15-8 tonnes at 4 000 radius
54 tonnes at 12-000 radius
22 tonnes at 24-000 radius
jib maximum travelling speed
suspension ,/ 1-6 km/h
ropes
/ —-— sectionalised lattice jib
o
b b, [/ diesel powered crawler unit

with  360° slewing capacity
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Cranes

Gantry Cranes ~ these are sometimes called portal cranes and
consist basically of two "A” frames joined together with a cross
member on which transverses the lifting appliance. In small gantry
cranes (up to 10 tonnes lifting capacity) the "A” frames are usually
wheel mounted and manually propelled whereas in the large gantry
cranes (up to 100 tonnes lifting capacity) the "A” frames are
mounted on powered bogies running on rail tracks with the driving
cab and lifting gear mounted on the cross beam or gantry. Small
gantry cranes are used primarily for loading and unloading
activities in stock yards whereas the medium and large gantry
cranes are used to straddle the work area such as in power
station construction or in repetitive low to medium rise
developments. All gantry cranes have the advantage of three
direction movement —

1. Transverse by moving along the cross beam.

2. Vertical by raising and lowering the hoist block.

3. Horizontal by forward and reverse movements of the whole
gantry crane.

———lattice cross beam
Typical Gantry Crane Details ~ or gantry

driving
cab ————

hoist blockuj

< lattice 'A° frames

span between frames 20-000
maximum height under hook
25:000

maximum lifting capacity
20 tonnes

maximum travel speed along
rails 100 metres per minute

counterweight
or ballast

= powered bogies »

FRONT ELEVATION ENC ELEVATION
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Cranes

Mast Cranes ~ these are similar in appearance to the familiar
tower cranes but they have one major difference in that the mast
or tower is mounted on the slewing ring and thus rotates whereas
a tower crane has the slewing ring at the top of the tower and
therefore only the jib portion rotates. Mast cranes are often
mobile. self erecting, of relatively low lifting capacity and are
usually fitted with a luffing jib. A wide variety of models are
available and have the advantage over most mobile low pivot
cranes of a closer approach to the face of the building.

Typical Mast Crane Details ~

jib luffed
) ; . at 45° -
15-000 long lufting Jlb_ﬁl radius = 10- 70
% ;

maximum load
jib holding rope at end of jib =

550 kg. with
maximum height
under hook of
24-700

jib luffing
ropes

trolley and
hoist block

jib in horizontal position

£ of maximum load at end of jib = 550 kq.
slewing maximum load at 9:-500 radius =
ring 900 kgq.

maximum height under hook = 14-000
NB. radius = horizontal distance from
£ of slewingring to hook

mast t<— self erecting lattice mast and jib

support which folds onto slewing platform
strut chassis for towing by standard
lorry or similar vehicle
slewing
platform — winch housing encloses winch, electric
chossisj motor and ballast
t__,_ ) stabilising and levelling jacks
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Cranes

Tower Cranes ~ most tower cranes have to be assembled and
erected on site prior to use and can be equipped with a horizontal
or luffing jib. The wide range of models available often make it
difficult to choose a crane suitable for any particular site but most
tower cranes can be classified into one of four basic groups thus:-

1. Self Supporting Static Tower Cranes — high lifting capacity
with the mast or tower fixed to a foundation base — they are
suitable for confined and open sites. (see page 170)

2. Supported Static Tower Cranes — similar in concept to self
supporting cranes and are used where high lifts are required, the
mast or tower being tied at suitable intervals to the structure
to give extra stability. (see page 171)

3. Travelling Tower Cranes — these are tower cranes mounted on
power bogies running on a wide gauge railway track to give
greater site coverage — only slight gradients can be
accommodated therefore a reasonably level site or specially
constructed railway support trestle is required. (see page 172)

4. Climbing Cranes — these are used in conjunction with tall
buildings and structures. The climbing mast or tower is housed
within the structure and raised as the height of the structure is
increased. Upon completion the crane is dismantled into small sec-
tions and lowered down the face of the building. (see page 173)

All tower cranes should be left in an "out of service® condition
when unattended and in high wind conditions, the latter varying
with different models but generally wind speeds in excess of
60km p.h. would require the crane to be placed in an out of
service condition thus:-

cab left —ji§ left .on f.ree §lew and
unattended — pointed in direction of the

wind on the leeward side
I m
%ﬁq ———— NINAVNN
jib —
fuel and power
supplies turned load removed , hook raised

of f to highest position and the
trolley parked as close as
possible to the tower

i

rail mounted
crane wheels

to be clamped
or chocked

tower
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Cranes

Typical Selt Supporting Static Tower Crane Details ~

precast concrete

counterweight jib stay rods —
blocks ,

!’“#‘ - (-counter jib stay rods | triangular

!

! jib
| i

- stay rods

support frame
S iE. RETBA

motors .
and ‘—\—slewing ~— hoist
winches ring block

cab 1‘ -trolley
|
L

counter jib—— 25-:000 long jib lifting
500 kg. at maximum radius
and 2 tonnes at minimum
access ladder radius

housed within
tower or
attached to
an outside

face —— ——— b < 30-000 high sectionalised

tower fixed to foundation
base with holding bolts
through base frame

bracing or
struts ——

-—base frame

— -—— mass or reinforced concrete
foundation base

Tower Crane Operation ~ twoc methods are in general use =

1 Cab Control - the crane operator has a good view of most of
the lifting operations from the cab mounted at top of the
tower but a second person or banksman is required to give
clear signals to the crane operctor and to load the crane

2. Remote Control - the crane operator carries a control box
linked by a wandering lead to the crane controls.
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Cranes

Typical Supported Static Tower Crane Details ~
counter jib ——Jib stay rods
stay rods —
\R\ triangular jib
motors .
and stewing !
winches - tower Y \
=1 counter troll
J jib cab 1 otey
slewing rin 4 hoist
L_precast 9 9 i block
concrete .
. F"-———L - — +—height above
rweigh R i
;:)ucn:: eight — -4 last tie not
° o more than 75%
3rd. tie] | { of free standing
‘ heigh
anchorages T— elght
to building - " s+—-spacing of all

access ladder

2nd. tie

L

further ties not
more than 20%

with safety

hoops fixed
to externatl
face of tower—p—

sectionalised
tower fixed to

1st. tie

foundation

base with

holding down
bolts through
base frame ——»

2:-000

L buitaing
under

bracing or
struts

J
base frame— -#

min.

\

-~reinforced

concrete
foundation

I

h - ‘
+—not more than

construction ,

of free standing
height

Fnot more than
| 30% of free
l standing height

|

 50% of free
standing height

| NB. the above

| tie spacings are
! typical for

} specific cranes
| see supplier’s

data.
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Cranes

Typical Travelling (Rait Mounted) Tower Crane Details ~

precast concrete
counterweight
blocks

counter jib
stay rods

motors
and
winches

counter jib ——

access ladder
housed within
tower or
attached to
an outside

face ———I

precast concrete
ballast blocks
evenly placed
to both sides
at base of
tower

struts

powered
bogies

K

PINTYIN AN

f—

stay rods support mast

——Jib stay rods

-——— trianqular
jib

——cab

N

sectionalised tower fixed
to rail mounted chassis
forming free standing crane

lifting capacities -
max. radius 1-0O tonnes
min. radius 40 tonnes

——4-800 gauge level rail
track fixed to timber
sleepers with 35 mm
diameter bolts as tie
rods to opposite rails.
Minimum inner radius
for curved track 10-000
Maximum gqradient for
sloping tracks -1:20C

timber

sleeper
iyl S A

pcc crosses

Ll Tl s
ﬁL.J | - oJd J wJ | - wJ
tie 6-000
rods —»=- T
nl o oo a0l o
: O g J o -
4 PLAN ON RAIL TRACK

‘ trolley

hoist
block

track

©

H [

| gaug

compacted aqggregate track support

172




Cranes

Typical Climbing Crane Details ~
crane raised one or crane raised to new working
two stories at a time position after floorls) have
according to crar%_.,f\_\% been cast and cured
type and/or . < T~
needs K : ‘ T~
S —~
Iéf?h.r"——?\ 7 /NWiﬁiTTT:“&‘h;T =N
AN D NN N N DN NN N N
I | NN NN NN NN N N NN
(R Iy
é'_-e. H
precast concrete l )
counterweight >! stay rods support mast
blocks /
_,,A,_:] —jib stay rods
czunt:rdjnb —— triangular jib
stay rods
\\
\ \
cab —trolley
motors and
winches ——- slewing ring hoist block
counter jib floor under construction
————————— = ——————— — — — ]
___'_ _____ —_ L__.—_'_ ________ __‘ |
sectional tower — winch drum i l
. !
climbing rope i I—electrnc motor P
anchorage — — - 4 & —— platform } I
i
; L2 ed g
? YO | O Y R D
climbing —self adjusting wedges
hoist rope — - - l and collar if required '
“Ae-high
. ST _ _ )| rise
,’&; SO ERPTENEDE & 1 N YR butldlng
Lcc:ust and cured floors
crane .
base —-——+ [~ support platform
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Concreting Plant

1.

Concreting ~ this site activity consists of four basic procedures —

Material Supply and Storage — this is the receiving on site of
the basic materials namely cement. fine aggregate and coarse
aggregate and storing them under satisfactory conditions. (see
Concrete Production — Materials on pages 257 & 258)

. Mixing — carried out in small batches this requires only simple

hand held tools whereas when demand for increased output is
required mixers or ready mixed supplies could be used. (see
Concrete Production on pages 259 to 262 and Concreting Plant
on pages 175 to 180)

. Transporting — this can range from a simple bucket to barrows

and dumpers for small amounts. For larger loads. especially
those required at high level, crane skips could be used:-

crane hook

bar skip loaded

} whilst lying

a on its back

giving low
load ing height

— four leg
chain sling

pressed

discharge pressed steel
handle steel container
contatner

roll over standing frame
frame — -»= — discharge
) j ' | handle
discharge chute bottom discharge —~
ROLL OVER SKIP STANDING SKIP
capacities - O- 4 to 2-3 m3 capacities - O-4 to 60 m3

For the transportation of large volumes of concrete over a
limited distance concrete pumps could be used. (see page 178)

. Placing Concrete — this activity involves placing the wet

concrete in the excavation, formwork or mould; working the
concrete between and around any reinforcement: vibrating and/
or tamping and curing in accordance with the recommendations
of BS 810: Structural use of concrete. This standard also
covers the striking or removal of the formwork. (see Concreting
Plant on page 179 and Formwork on page 393)

Further ref. BS 8000-2: Workmanship on building sites. Codes of
practice for concrete work.
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Concreting Plant

Concrete Mixers ~ apart from the very large output mixers most
concrete mixers in general use have a rotating drum designed to
produce a concrete without segregation of the mix

Concreting Plant ~ the selection of concreting plant can be
considered under three activity headings —
1. Mixing. 2. Transportng. 3. Placing.

Choice of Mixer ~ the factors to be taken into consideration when
selecting the type of concrete mixer required are —

. Maximum output required (m3/ hour).

. Total output required (m?3)

. Type or method of transporting the mixed concrete.

. Discharge height of mixer (compatibility with transporting
method).

EXRNOCEE S RN

Concrete mixer types are generally related to their designed
output performance, therefore when the answer to the question
‘How much concrete can be placed in a given time period ?° or
alternatively "What mixing and placing methods are to be
employed to mix and place a certain amount of concrete in a
given time period ?° has been found the actual mixer can be
selected. Generally a batch mixing time of 5 minutes per cycle or
12 batches per hour can be assumed as a reasonable basis for
assessing mixer output.

Small Batch Mixers ~ these mixers have outputs of up to 200
litres per batch with wheelbarrow transportation an hourly
placing rate of 2 to 3m? can be achieved. Most small batch mixers
are of the tilting drum type. Generally these mixers are hand
loaded which makes the quality control of successive mixes
difficult to requlate.

Typical Example ~ steel mixing drum -
discharges either side

hand diesel engine
wheei to
control

. . A drum
capacity
100 litres
mixed

940

. M= steel or
)Y tyred wheels
i DGR NNEAN RN NN
SIDE ELEVATION END ELEVATION
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Concreting Plant

Medium Batch Mixers ~ outputs of these mixers range from 200 to
750 litres and can be obtained at the lower end of the range as a
tilting drum mixer or over the complete range as a non-tilting
drum mixer with either reversing drum or chute discharge. The
latter usually having a lower discharge height. These mixers usually
have integral weight batching loading hoppers. scraper shovels and
water tanks thus giving better quality control than the small
batch mixers. Generally they are unsuitable for wheelbarrow
transportation because of their high output.

Typical Examples ~

electric

cable to
| scraper
t shovel

loading hopper in loading position - hopper
[‘ raised by double acting hydraulic ram

] [ 55 litre water tank

steel mixing drum with rear
discharge - 200 litre mixed
capacity

NB. the volume output of all
concrete mixers is approx,
30 %o less than the dry

N

AN input volume due to the
Y consolidation which takes

7/ place during mixing.

"

loading hopper in

€ loading position
O
o 55 litre water
tank
VSN NSILINRZLLS K % / 1 280 litre
TILTING DRUM MIXER | o reversing
L] mixing drum—w
shovel control shovel = ’}‘
switch dragline “‘lw | E
A
weigh AU |
: ’ et H
loading or gauge- ~.L4 et “j :
scraper diesel f i W.‘\;Niw i 2
o — 14 Al N
shove! engine “IH ! i N PrQSSZdO
[ AN steel 3
LT AR it @) wheels =
NN NSNS SECANNE NNV C OIS AAENN/ N7/ SN

REVERSING DRUM MIXER
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Concreting Plant

Transporting Concrete ~ the usual means of transporting mixed
concrete produced in a small capacity mixer is by wheelbarrow.
The run between the mixing and placing positions should be
kept to a minimum and as smooth as possible by using planks or

similar materials to prevent segreqation of the mix within the
wheelbarrow.

Dumpers ~ these can be used for transporting mixed concrete from
mixers up to 600 litre capacity when fitted with an integral skip
and for lower capacities when designed to take a crane skip.

Typical Examples ~ maximum load 1250kg
diesel engine diesel engine
max. SOO. litre ca pacity roll -300 litre capacity
load gravity tipping skip bar detachable crane
1250kg. "¢ maximum skip
8 speed 12 mph Fr
:::\1 \‘> tyred ::\ L tyred
,_))L—l wheels D ) wheels
4 v
NN SN/ N INNSALNZ N\
STANDARD TYPE DUMPER CRANE SKIP DUMPER

Ready Mixed Concrete Trucks ~ these are used to transport
mixed concrete from a mixing plant or depot to the site.

Usua! capacity range of ready mixed concrete trucks is 4 to
6m? Discharge can be direct into placing position via a
chute or into some form of site transport such as a dumper,

crane skip or concrete pump.

Typical Details ~ water tank - capacity 950 litres
diesel powered truck (mixing 825 litres - flushing 125 litres)
max. laden weight 20 tonnes

3 . . .
6m” capacity mixer/agitator drum
turning circle 15500 P Y 9

hinged feed chute

N fixed discharge chute
- L . . . .
g primary distribution
i i e 4 chute extension
TR N hutes

E‘i TN , )! I<\t‘>y‘u '"-{ 600
NN N N7 N7/ NVZZ SN
3-000
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Concreting Plant

Concrete Pumps ~ these are used to transport large volumes of
concrete in a short time period (up to 100m?3 per hour) in both the
vertical and horizontal directions from the pump position to the
point of placing. Concrete pumps can be trailer or lorry mounted
and are usually of a twin cylinder hydraulically driven format with
a small bore pipeline (100mm diameter) with pumping ranges of up
to 85-000 vertically and 200-000 horizontally depending on the
pump model and the combination of vertical and horizontal
distances. It generally requires about 45 minutes to set up a
concrete pump on site including coating the bore of the pipeline
with a cement grout prior to pumping the special concrete mix.
The pump is supplied with pumpable concrete by means of a
constant flow of ready mixed concrete lorries throughout the
pumping period after which the pipeline is cleared and cleaned.
Usually a concrete pump and its operator(s) are hired for the
period required.

Typical Concrete Pump Details ~ ) i .
—intermediate placing

boom position

maximum height placing
boom position ——

100 mm
steel placing boom diameter j
hydraulically raised flexible é
into required placing delivery i
position and lowered pipe —- .
onto lorry for transporting - alternative
intermediate
—-——!—— placing boom
position
lorry mounted concrete ]
pump controlled from ———— angled placing
lorry or by remote L boom position
control with a wandering +/'4/
lead /7 horizontal placi
N orizontal placing
] // boom position

rear mounted *
feed hopper/ _— [\~ -diesel powered lorry
. supported on jacked

-i 5 2 (@) = outriggers whilst pumping
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Concreting Plant

Placing Concrete ~ this activity is usually carried out by hand with
the objectives of filling the mould, formwork or excavated area to
the correct d<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>