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= 1.2.15 BACKING SHEETS

1 1.2.16 DRAWING PAPERS

-1 1.2.17 CARTRIDGE

31 1.2.18 HANDMADE AND MOULDMADE PAPERS
31 1.2.19 PLASTIC-COATED CARD

= 1.3 LETTERING

1 1.3.1 PRINCIPLE OF LETTERING

1 1.3.2 FREEHAND LETTERING

~ 1.3.3 TYPES OF LETTERS

-] 1.3.3.1 The Roman Alphabet

-] 1.3.3.2 Sans Serif Letters

-7 1.3.3.3 Inclined Lettering

-1 1.3.3.4 Script Lettering

-] 1.3.3.5 Stencil Lettering

-] 1.3.3.6 Guided Pen Lettering

-] 1.3.3.7 Pressure-Transfer Lettering
= 1.4 LINEWORK AND DIMENSIONING
:11.4.1 TYPES OF LINES

31 1.4.2 PENCIL DRAWING

1 1.4.3 INKING - IN

= 1.4.4 BASIC RULES OF DIMENSIONING
-11.4.4.1 Types of Dimensions

31 1.4.4.2 Placement of Dimensions
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31 1.5 ENLARGEMENT AND REDUCTION OF LINE DRAWINGS
7 1.6 GEOMETRICAL CONSTRUCTIONS
7 1.6.1 LINES AND ANGLES
-1 1.6.1.1 To bisect a straight line AB
-1 1.6.1.2 To divide a straight line AB into a given number of equal parts

1 1.6.1.3 To divide a straight line AB into any ratio

-1 1.6.1.4 To construct an angle of 90°

1 1.6.1.5 To construct an angle of 45°

-1 1.6.1.6 To construct an angle of 60°

-1 1.6.1.7 To construct an angle of 30°

1 1.6.1.8 To bisect any given angle

:11.6.1.9 To construct an angle SIMILAR to a given angle
-1 1.6.1.10 To draw a line PARALLEL to a given line

7 1.6.2 TRIANGLES

-11.6.2.1 To construct an EQUILATERAL triangle

-1 1.6.2.2 To construct a triangle with given BASE ANGLES and
ALTITUDE

-11.6.2.3 To inscribe a circle in a given triangle ABC

-1 1.6.2.4 To circiumscribe a triangle ABC
7 1.6.3 CIRCLES
-] 1.6.3.1 Basic CIRCLE-Constructions

1 1.6.3.2 To draw a tangent to a point A on the circumference of a circle
centre O
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# 1.6.3.3 To draw an internal tangent to two circles of equal diameter
-1 1.6.3.4 To find the centre of a given circle arc

1 1.6.3.5 To join two straight lines at RIGHT ANGLES to each other by
an arc of given radius

-11.6.3.6 To draw a curve of given radius joining two circles

-1 1.6.3.7 To join two straight lines by two arcs of equal radius
1 1.6.4 BASIC ARCH CONSTRUCTIONS

= 2. ARCHITECTURAL DRAWING I

] 2.1 TYPES OF PROJECTIONS

7 2.2 ORTHOGRAPHIC PROJECTION

-] 2.2.1 CONSTRUCTION OF ORTHOGRAPHIC PROJECTION
-] 2.2.2 ELEVATIONS

-] 2.2.3 PLANS AND SECTIONS

= 2.3 PICTORIAL DRAWING

-] 2.3.1 AXONOMETRIC PROJECTION

-] 2.3.2 ISOMETRIC PROJECTION

-] 2.3.3 DIMETRIC PROJECTION

7 2.3.4 OBLIQUE PROJECTION

-1 2.3.4.1 Length of Receding Lines

-] 2.3.4.2 Construction of Oblique Drawings

-] 2.3.4.3 Rules of Oblique Drawing

-] 2.3.4.4 Scale of the Receding Lines

4] 2.3.4.5 Direction of Receding Lines
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3 2.3.4.6 Position of Axes
= 2.4 PERSPECTIVE DRAWING
3] 2.4.1 PERSPECTIVE TERMS
-] 2.4.2 PHENOMENA OF PERSPECTIVE DRAWING
] 2.4.3 SYSTEMS OF PERSPECTIVE DRAWINGS
] 2.4.4 METHODS OF PERSPECTIVE DRAWINGS
3] 2.4.5 TWO-POINT PERSPECTIVE
] 2.4.6 ONE-POINT PERSPECTIVE
= 2.5 SHADES AND SHADOWS
1 2.5.1 THE USE OF SHADOWS
] 2.5.2 SHADES AND SHADOWS
3] 2.5.3 THE CONVENTIONAL DIRECTION OF LIGHT
-] 2.5.4 THE 45° DIRECTION
-] 2.5.5 THE TRUE DIRECTION OF LIGHT
-] 2.5.6 SHADOWS OF SOLIDS
] 2.5.7 PLANES OF SHADOW
] 2.5.8 PRINCIPLES OF SHADOW-CASTING
= 2.6 DRAWING PRACTICE

~ 2.6.1 DRAWING SHEETS

-] 2.6.1.1 Sizes and Folds
-] 2.6.1.2 Layout and Identification
] 2.6.2 LEVELS
-] 2.6.3 REFERENCING
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] 2.6.4 ABBREVIATIONS
-] 2.6.5 REPRESENTATION OF MATERIALS
-] 2.6.6 GRAPHICAL SYMBOLS AND REPRESENTATION
-] 2.6.7 HATCHING RULES
= 2.7 APPLICATION FOR BUILDING PERMIT

-1 2.7.1 PROCEDURE OF APPLYING FOR PERMISSION TO ERECT A
BUILDING

7 2.7.2 FORMULARS

77 4, CONTRACT PLANNING AND SITE ORGANISATION
7> 4.1 CONTRACT PLANNING

7 4.1.1 BAR CHART

7 4.1.2 NETWORK ANALYSIS

7 4.1.3 THE OVERALL PROGRAMME

-1 4.1.3.1 Break down of job

-1 4.1.3.2 Quantities of work and time content
-] 4.1.3.3 Plant and Labour outputs
-] 4.1.3.4 Sequence and timing of operations

-] 4.1.3.5 The programme chart

= 4.1.4 PLANNING CONSIDERATIONS
-] 4.1.4.1 Site conditions and access
-] 4.1.4.2 Nature of job

1 4.1.4.3 Plant

-] 4.1.4.4 Scaffolding
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= 4.2 SITE ORGANIZATION

] 4.2.1 PRELIMINARY WORK
= 4.2.2 SITE PLANNING

-] 4.2.2.1 Period planning

-1 4.2.2.2 Weekly planning

-1 4.2.2.3 Progress control
-1 4.2.3 SITE LAYOUT
= 5. FOUNDATIONS
= 5.1 SOIL INVESTIGATIONS

= 5.1.1 SITE EXPLORATION
-] 5.1.1.1 Trial holes
-] 5.1.1.2 Bore holes
-] 5.1.1.3 Sampling
] 5.1.1.4 Tests
] 5.1.1.5 Load or bearing test
= 5.1.2 SOILS AND SOIL CHARACTERISTICS
-] 5.1.2.1 Rocks and soils
-] 5.1.2.2 Stresses and pressures
4] 5.2 EXCAVATIONS AND TIMBERING
= 5.3 TYPES OF FOUNDATIONS
-] 5.3.1 CLASSIFICATION
-] 5.3.2 CHOICE OF FOUNDATION
= 5.3.3 SPREAD FOUNDATIONS
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3] 5.3.3.1 Strip foundations
-] 5.3.3.2 Deep strip foundations
-] 5.3.3.3 Stepped foundations
-] 5.3.3.4 Pad foundations
-] 5.3.3.5 Raft foundations
= 5.3.4 PILE FOUNDATIONS
-] 5.3.4.1 Short bored pile foundations
] 5.3.5 PIER FOUNDATIONS
=~ 6. WALLS
1 6.1 FUNCTION AND PROPERTIES OF WALLS
~ 6.2 THE BEHAVIOR OF THE WALL UNDER LOAD
] 6.2.1 CALCULATION OF WALL THICKNESS
3] 6.3 TYPES OF WALLS
= 6.4 STONEWORK
-] 6.4.1 BUILDING STONES
] 6.4.2 STONEWORK THERMINOLOGY
] 6.4.3 STONEWORK CLASSIFICATION
] 6.4.4 RUBBLE WALLING
= 6.4.5 ASHLAR WALLING
-] 6.4.5.1 Rules for ashlar work
= 6.5 BRICK WORK
] 6.5.1 BRICKWORK TERMINOLOGY
= 6.5.2 MANUFACTURE OF CLAY BRICKS
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-] 6.5.2.1 Pressed Bricks

-] 6.5.2.2 Wire cut bricks

-] 6.5.2.3 Efflorescence

-] 6.5.3 BRICK CLASSIFICATION

] 6.5.4 CALCIUM SILICATE BRICKS

] 6.5.5 CONCRETE BRICKS

-] 6.5.6 MORTARS FOR BRICKWORK

-] 6.5.7 DAMPNESS PENETRATION

= 6.5.8 BRICKWORK BONDING

-] 6.5.8.1 Common bonds

] 6.5.9 METRIC MODULAR BRICKWORK

-1 6.5.10 JUNCTIONS

-] 6.5.11 QUOINS OR EXTERNAL ANGLES
~ 6.5.12 PIERS

-] 6.5.12.1 Detached piers:

] 6.5.12.2 Attached Piers (or Pilasters)
-] 6.5.12.3 Buttresses

= 6.6 BLOCKWORK

5 6.6.1 CLAY BLOCKS
7 6.6.2 PRECAST CONCRETE BLOCKS
5 6.6.3 AERATED CONCRETE BLOCKS

2 6.7 CONCRETE WALLS
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-] 6.7.2 FOREWORK
~ 6.7.3 PLAIN MONOLITHIC CONCRETE WALL
-1 6.7.3.1 Dense concrete walls
-] 6.7.3.2 Light-weight aggregate
-] 6.7.3.3 No-fines concrete walls
-] 6.7.3.4 Thickness of plain concrete walls
-] 6.7.3.5 Shrinkage reinforcement
7 6.7.4 REINFORCED CONCRETE WALLS
-] 6.7.4.1 In-Situ Cast external walls
-] 6.7.4.2 Concrete Box Frames
-1 6.7.4.3 Large precast panel structure
> 6.8 OPENINGS IN WALLS
= 6.8.1 HEAD
-] 6.8.1.1 Lintels
-] 6.8.1.2 Arches
-] 6.8.2 JAMBS
~ 6.8.3 SILLS AND THRESHOLDS
-1 6.8.3.1 Sills
-] 6.8.3.2 Thresholds

= 7. FLOORS

1 7.1 GENERAL
= 7.2 SOLID GROUND FLOORS
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7.2.1 SITE CONCRETE
] 7.2.2 HARDCORE
-] 7.2.3 WATERPROOF MEMBRANE
= 7.3 SUSPENDED TIMBER GROUND FLOOR
-] 7.3.1 BUILDING REGULATIONS
4] 7.3.2 LAY OUT
7 7.4 UPPER FLOORS
-] 7.4.1 TYPES OF UPPER FLOORS
-] 7.4.2 STRUCTURE OF UPPER FLOORS
7 7.4.3 SUSPENDED TIMBER UPPER FLOORS
-] 7.4.3.1 Floor Joists
-] 7.4.3.2 End Support of Floor Joists
-] 7.4.3.3 Trimming
=~ 7.4.4 REINFORCED CONCRETE UPPER FLOORS
-] 7.4.4.1 Monolithic Reinforced Concrete Upper Floors

-] 7.4.4.2 Precast Concrete Upper Floors
-] 7.4.4.3 Hollow Block and Waffle Floors
7 7.5 FLOOR FINISHES
7 7.5.1 JOINTLESS FLOOR FINISHES
] 7.5.1.1 The most common of these is the Cement/Sand Screed

3] 7.5.1.2 Granolithic Concrete Finishes
31 7.5.1.3 Terazzo
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] 7.5.3 SHEET FLOOR FINISHES
-] 7.5.4 WOOD FLOOR FINISHES
= 8. OPEN FIREPLACES, CHIMNEYS AND FLUES
-1 8.1 FUNCTION OF FIREPLACES AND FLUES
= 8.2 PRINCIPLES OF FIREPLACE DESIGN
-] 8.2.1 TRADITIONAL OPEN FIREPLACE
-1 8.2.2 IMPROVED SOLID FUEL APPLIANCES
-1 8.3 PRINCIPLES OF FLUE DESIGN
= 8.4 CONSTRUCTION OF FLUE DESIGN
-] 8.4.1 NON-CONVECTOR OPEN FIRES
-] 8.4.2 CONVECTOR OPEN FIRES
-1 8.5 CONSTRUCTION OF CHIMNEYS
= 9. ROOFS
9.1 FUNCTIONAL REQUIREMENTS
19.1.1 STRENGTH AND STABILITY
-1 9.1.2 WEATHER RESISTANCE
-1 9.1.3 THERMAL INSULATION
-1 9.1.4 FIRE RESISTANCE
:19.1.5 SOUND INSULATION
2 9.2 TYPES OF ROOF STRUCTURES
-1 9.2.1 FLAT AND PITCHED ROOFS
-19.2.2 STRUCTURE OF THE ROOF
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= 9.3 FLAT ROOFS

31 9.3.1 PHYSICAL AND STRUCTURAL PROBLEMS
31 9.3.2 STRUCTURE OF A FLAT ROOF

-1 9.3.3 THERMAL INSULATION MATERIAL

-1 9.3.4 SINGLE AND DOUBLE FLAT ROOF CONSTRUCTION
] 9.3.5 PARAPET WALLS

= 9.4 PITCHED ROOFS

] 9.4.1 SHAPES OF PITCHED ROOFS IN TIMBER
-19.4.2 TERMS

7 9.4.3 TYPES OF PITCHED ROOFS IN TIMBER (STRUCTURES)
-1 9.4.3.1 Mono-(single) pitched Roof

1 9.4.3.2 Lean - to Roof

-1 9.4.3.3 Couple Roof

-1 9.4.3.4 Close couple Hoof

-] 9.4.3.5 Collar Roof

-] 9.4.3.6 Double or Purlin Roof

-1 9.4.3.7 Tripple or Trussed Roofs

-] 9.4.3.8 Trussed Rafters

-1 9.4.3.9 Hipped Roofs

31 9.4.4 VALLEY

31 9.4.5 EAVES TREATMENT

3] 9.4.6 OPENINGS IN TIMBER ROOFS

=7 6 E DANELC ~ANAV/EDIAIRC
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31 9.5.1 FUNCTION OF ROOF COVERINGS

1 9.5.2 TYPES OF ROOF COVERINGS

1 9.5.3 SUBSTRUCTURES

] 9.5.4 CHOICE OF ROOF COVERINGS

3] 9.5.5 MATERIALS AND COVERING METHODS
= 10. FRAMED STRUCTURES

-1 10.1 STRUCTURAL CONCEPT

-1 10.2 FUNCTIONAL REQUIREMENTS

31 10.3 STRUCTURAL MATERIALS

31 10.4 LAYOUT OF FRAMES

= 10.5 BUILDING FRAMES

-1 10.5.1 FUNCTIONS OF BUILDING FRAME MEMBERS
~ 10.5.2 REINFORCED CONCRETE FRAMES

1 10.5.2.1 Reinforced Concrete Beams

-1 10.5.2.2 Reinforced Concrete Columns

-1 10.5.2.3 Reinforced Concrete Slabs

= 10.5.3 PRECAST CONCRETE FRAMES

-1 10.5.3.1 Methods of Connections

~ 10.5.4 STRUCTURAL STEELWORK FRAMES
-1 10.5.4.1 Structural Steel Frames

-] 10.5.4.2 Castellated Universal Sections

-1 10.5.4.3 Connections
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10.5.4.4 Structural Steel Connections
-1 10.5.4.5 Frame Erection
-1 10.5.4.6 Fire Protection of Steelwork
~ 10.5.5 TIMBER FRAMES
1 10.5.5.1 Columns and Beams
-1 10.5.5.2 Connections
-1 10.5.5.3 Building frames in timber
-1 10.5.5.4 Prefabrication
~ 10.6 PORTAL FRAMES
:110.6.1 THEORY
-1 10.6.2 CONCRETE PORTAL FRAMES
1 10.6.3 STEEL PORTAL FRAMES
31 10.6.4 TIMBER PORTAL FRAMES
™~ 11. PROTECTION OF BUILDINGS

=~ 11.1 EXCLUSION OF WATER

~ 11.1.1 PRECIPITATION

1 11.1.1.1 Roof Drainage

3 11.1.1.2 Flooding

1 11.1.1.3 Drought

-1 11.1.2 DAMP RISING AND MOISTURE MIGRATION
-1 11.1.3 CONDENSATION

~ 11.2 THERMAL INSULATION
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31 11.2.2 INSULATING MATERIALS
7 11.3 SOUND INSULATION
-1 11.3.1 DEFINITION
-7 11.3.2 SOUND INSULATION
-] 11.3.3 EXTERNAL NOISE
™ 11.4 FIRE PROTECTION
™7 11.4.1 STRUCTURAL FIRE PROTECTION
-] 11.4.1.1 Fire Load
-] 11.4.1.2 Fire Resistance of Material

1 11.4.1.3 Appropriate Types of Construction
7 12. FINISHING &. FINISHES
= 12.1 EXTERNAL WALL FINISHES
112.1.1 EXTERNAL RENDERING
-112.1.2 CONCRETE FINISHES
7 12.1.3 CLADDING
1 12.1.3.1 CLADDINGS FIXED TO A STRUCTURAL BACKING
112.1.3.2 CLADDINGS TO FRAMED STRUCTURES
-112.1.4 EXTERNAL PAINTS AND FINISHES
7 12.2 INTERNAL WALL FINISHES
1 12.2.1 PLASTERING
1 12.2.2 OTHER INTERNAL WALL FINISHES
112.2.3 PAINTING
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7 13. STAIRS

-113.1 INTRODUCTION

-1 13.2 DEFINITION OF TERMS

1 13.3 TYPES OF STAIRS

= 13.4 DESIGN OF STAIRS

-1 13.4.1 RISE - TREAD - PROPORTION
-113.4.2 SLOPE OR PITCH

1 13.4.3 LANDINGS

1 13.4.4 WIDTH

-1 13.4.5 WALKING LINE

=~ 13.5 CONSTRUCTION OF STAIRS

1 13.5.1 BRICK STAIRS

1 13.5.2 STONE STAIRS

~ 13.5.3 CONCRETE STAIRS

-1 13.5.3.1 In Situ Cast R.C. Stairs
-1 13.5.3.2 Precast Concrete Stairs
1 13.5.4 TIMBER STAIRS

1 13.5.5 METAL STAIRS

~ 13.6 MISCELLANEOUS

-1 13.6.1 BALUSTRADES/HANDRAILS

1 13.6.3 ESCALATORS

[ 2 a a SN SR N WA SIA IFA Sl ATMA
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~ 14.1 DOORS

31 14.1.1 EXTERNAL DOORS

-1 14.1.2 INTERNAL DOORS

-1 14.1.3 PURPOSE MADE DOORS

= 14.1.4 METHODS OF CONSTRUCTION
] 14.1.4.1 Door terminology

] 14.1.4.2 Panelled and glazed wood doors
-] 14.1.4.3 Flush doors

-] 14.1.4.4 Fire-check flush doors

1 14.1.4.5 Matchboarded doors

= 14.1.5 FRAMES AND LININGS

] 14.1.5.1 Timber Door Frames

-] 14.1.5.2 Metal door frames

-] 14.1.5.3 Door linings

] 14.1.6 SPECIAL DOORS

= 14.2 WINDOWS, GLASS &. GLAZING

1 14.2.1 PRIMARY FUNCTIONS OF WINDOWS
1 14.2.2 BUILDING REGULATIONS

1 14.2.3 TRADITIONAL CASEMENT WINDOWS
3] 14.2.4 STANDARD WOOD CASEMENT WINDOWS
31 14.2.5 STEEL CASEMENT WINDOWS

1 14.2.6 BAY WINDOWS

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm 18/135




25/09/2011 Building Construction with 14 Modules: 1. ARCHITECTURAL D...
¥ s

14.2.7 SLIDING SASH WINDOWS

-1 14.2.7.1 Vertical sliding windows (also called double hung sash
windows)

-] 14.2.7.2 Horizontal sliding windows
1 14.2.8 PIVOT WINDOWS

1 14.2.9 LOUVRES

= 14.2.10 GLASS AND GLAZING

-1 14.2.10.1 Glass

114.2.10.2 Glazing

1 14.2.11 MOSQUITO SCREENING (FLY SCREENS)
1 14.2.12 SUN-BREAKERS

=7 14.3 IRON MONGERY

-114.3.1 HINGES

1 14.3.2 LOCKS AND LATCHES

1 14.3.3 MISCELLANEOUS

1. ARCHITECTURAL DRAWING |

AD | ARCH. DRWNG.
compiled: D. VOLKE --- LECTURE ---
JUNE '83
TCA ‘TECHNICAL COLLEGE ARUSHAH CIVIL ENGINEER. H
CHUO CHA UFUNDI ARUSHA DEPARTMENT
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REFERENCES:
1. "Draughtsmanship™

2. E. Neufert
"Architect's Data"

3. Dahmlos/Witte
"Bauzeichnen"

4. Landscheidt/Schliliter
"Bauzeichnungen”

5. E. Neizel "Fachzeichnen fir das Baugewerbe 1"
- Grundzeichnen -

1.1 AIMS AND PURPOSE OF ARCHITECTURAL DRAWINGS
Architectural drawings are made as a MEANS of COMMUNICATION between

- the client

- the architect

- the engineer

- the building authority and

- the people, who are executing the construction work.

One can define architectural drawings as a LANGUAGE. Therefore the drawings should be:

- eagilv 1Inderctandahle
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- clearly arranged
- unequivocal

- correct

- standardized and
- clean

in order to avoid mistakes and misunderstandings, which may become very expensive.
1.1.1 CONTENTS OF ARCHITECTURAL DRAWINGS

Architectural drawings should show
l. the ideas and imaginations of the designer (architect)
Il. the type of the building or structure, which has to be in accordance with

- the rules of building construction

- the availability of building materials

- the financial possibilities of the client

- the regulations, bylaws and building rules of the local authority

1.2 Types of Architectural Drawings
Each type drawing has its special contents and has to save its own purpose.
There are different types of architectural drawings:
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1. Sketch Drawings: show the solution of the job with the approximate measurements of the

rooms and construction members as well as the arrangement of the buildings on the site.
common scales 1:500, 1:200.

2. Design Drawings: Show the agreed solution of the job with the exact measurements of the
rooms and construction members. For submission to obtain a Building Permit they have to be in
accordance with the regulations of the Local Authority. common scales: 1:100 (1:200)

3. Working Drawings: Have to content all necessary specifications and measurements of the
rooms and construction members in order to carry out the job properly.

They also have to specify the used building materials and structures. common scale: 1: 50

4. Detail Drawings: complete the Working Drawings for specific parts of the buildings in a bigger
scale. common scales 1:20, 1:10, 1:5, 1:1

5. Special Drawings: give particulars about special constructions such as:

Reinforced concrete work, steel -and timber work, sanitary or electrical systems etc. For such
drawings, other construction members are only shown as far as necessary to understand the
drawing correctly.

Scales as necessary.
6. Accounting Drawings: give all necessary informations for the accounting.
Scales as necessary.

7. Stock-Taking Drawings: indicate all - for a certain purpose - necessary particulars and
informations about an existing building
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Scales as necessary.

TYPE OF DRAWING SCALE

1. Sketch Drawings 1:500, 1:200

2. Design Drawings 1:100, (1:200)

3. Working Drawings 1: 50

4. Detail Drawings 1: 20, 1:10, 1:5, 1:1
5. Special Drawings as necessary

6. Accounting Drawings as necessary

7. Stock-Taking Drawings as necessary

1.2 DRAWING EQUIPMENT

licele finger
over T-square
ddge fuldesd cul
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In the following, only the principle items of drawing equipment required by the draughtsman are
mentioned.

The draughtsman, especially the beginner, is advised to purchase the best available instruments he can
effort and he should handle and maintain them carefully. Well kept drawing equipment is the prior
condition for making good drawings.

1.2.1 PENCILS

Ordinary drawing pencils are made of cedar wood with leads of compressed clay and graphite and are
about 175 mm long. There are round and hexagonal types available. The hexagonal type is more easily
held in the fingers and the pencil does not roll off the board or table. Always try to by the best pencils
you can obtain because the leads of which are gritty or crumbly make good draughtsmanship
impossible.

When a pencil has been reduced to about half its length by sharpening, the 'balance' tends to be
destroyed and it becomes difficult to control. The short length should be put in a holder. In case you
cannot find any holder, a stripe of paper can be rolled around the end an gummed, to increase the length
and make the pencil more manageable.

Pencil points should be long, round and evenly tapering the exposed lead should be about 10 mm long,
and the wood cut back a further 10-15 mm. The point must be round, and then, if the pencil is slowly
revolved as lines are drawn, it will wear away evenly and remain sharp for some time.

Clutch pencils are a popular alternative to the ordinary pencil of similar shape and size, consisting of a
metal lead holder into which leads of varying degrees or various colours can be inserted. A push bottom
operates the clutch and enables the lead to be withdrawn or fully protected as required. The main
advantage of the clutch pencil is that balance is always constant, but it is heavier than the wooden
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PENCIL

There is a special type of clutch pencil for thinner leads (between 0.3 - 0.9 mm) which makes sharpening
unnecessary.

Leads are made in varying degrees of hardness and softness, ranging from 9 H, the hardest, to 6 B, the
softest. The extreme grades are very little used. Most drawings can be carried out by using

2 H
H (-hard)
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F (-firm)
HB
B (-back)
2 B
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Setting out lines and fine work may be done in H, rogh sketching in B. Beginners should not use pencils

harder than H on cartridge and similar drawing papers. It is a common error to resort a hard pencil
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because the point lasts longer and the line is less likely to smudge, properly used HB pencil will keep its
point just as long and will give a much better line whilst pomitting greater freedom of wrist action. Hard
pencils bite into the paper and make harsh wiry lines. Smudging is due to carelessness and the student
should learn to avoid rubbing the lines of his drawing.

< -
PENKNIFE

Sharpening: The best way of sharpening an ordinary pencil is by means of a penknife. The pencil is held
in the left hand, below table-level and pointing downwards so that chips and lead dust cannot fall on the
drawing paper. And with the penknife in the right hand inclined cuts are made firmly and regularly to
remove the wood ground the point. The final sharpening is done with the penknife blade held more or
less at right - angles to the lead - this reduces the risk of a sudden cut going right through the point.

Pencils should not be sharpened with the lead held against a thumb - a sure way to make hands and
clothes dirty -nor should safety - razor blades be used - they are much too sharp and difficult to control.
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Sand paper pads: should never be used They are not only too coarse to produce anything like a good
point, but they make an intolerable amount of dust which is rapidly transferred to fingers, clothes, and
drawing papers.
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Mechanical pencil sharpeners which can be screwed either to the table or wall are generally efficient and
save a certain amount of labour, although the points usually need a final touch of the penknife.
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The small sharpeners that can be held in the fingers are quite useful, although care must be taken that
lead dust and shavings fall into the waste basket or otherwise safely disposed of.

It must be realised that pencils require frequent sharpening when in continous use, and the beginner
should start with a good stock and not be surprised if they wear out quickly.

Sharpening a clutch pencil, small lead pointers are often used, although its use is a potential source of
black dust on fingers and paper; it is better to use a special pointing machine.

1.2.2 DRAWING PENS
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25/09/2011

BLOCK FOX
BOTTLE

DRAWING KK

DRAWING PENS: Straight lines in ink are ruled in conjunction with the T-square and set-square (with the
drawing board equipment or with a drafting machine) by means of special drawing pens. There are three

types of drawing pens

- Ruling pens
- Graphos
- Rapidographs

The old type of Ruling pen has frequently to be filled either by means of the dropper from the ink bottle,
or dipping an ordinary freehand pen into the bottle and transferring the ink to the blades. It is better not
to put much ink between the blades. Practice will indicate how much is satisfactory. The thickness of the
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line required is obtained by means of the adjustment screw and by testing at the s'ide of the drawing

paper or on scrape of similar paper.
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FOUNTAIN-PEN

Graphos and Rapodographs are based on the fountain-pen principle, with ink reservoirs, so that they
can be used for long periods without refilling. Interchangeable nips or drawing elements are used for
different thicknesses of lines. The most common set consists of 0,18, 0,25, 0,35, 0,7, 0,5 1,0, 1,4, (2,0)

mm. The pens are also be used for free-hand drawina of lines and for freehand and stencil letterina. The
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graphos pen has special nibs for freehand lettering.
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GRAPHOS

LETTERING NIB with HOLDER
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Instruction for use and care come with the pens and it is very important to follow these instructions,

especially in regard to cleaning. Keep the pens always clean and do not allow them to become clogged
or encrusted with ink, so that undue time has to be wasted in making them work. All kinds of Drawing
Pens should be held perfectly upright against the edge of T - square or set - square, and should be
drawn smoothly with even pressure from left to right or in upwards direction.

Drawing ink: Water proof black ink is used for line drawing. It can be taken from small glass bottles with
dropper or pipette for filling ruling pens and other instruments, from plastic bottles for Rapidographs
and similar pens, or from special cartridges for graphos pens etc.

Not all inks are suitable for the drawing pens described earlier or for the use on all kinds of film and the
maker's recommendations should be followed.

Containers should always kept closed (except when pens or instruments are being filled) to keep out
dust and to lessen the risk of accidental spills.

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm 40/135



25/09/2011 Building Construction with 14 Modules: 1. ARCHITECTURAL D...
In warm weather it may be found that the ink will run more freely if it is slightly diluted with clean,

preferably distilled water. Bottles should not be shaken once they are in use. Inks should never be mixed
and dirty pens must not be used: Chemical action may be set up and the ink becomes lumpy.
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Drawing inks are obtainable in different colours.
{RUBBER | | VINYL ERASER
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Erasers: AIteratlons corrections, and the removal of unwanted lines are best made by rubbing with a
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last too long and, as the outside surface becomes hard and useless in time, it is probably better to keep

to small sizes. When the surface of the eraser is affected, it can be cut away or, if not too bad, rubbed
clean on an old scrap of paper.

For a large area of paper the so called gum eraser is probably quicker and more gentle to the surface.
For removing soft pencil shading, which are smeared by on ordinary eraser, a special putty rubber must
be used.

ERASES SFIELD

So called 'glass erasers' are generally efficient. They consist of a holder (metal or plastic) into which
bristles of glass are inserted. A screw bottom operates a mechanism which enables the glass bristles to
be withdrawn or fully protected as required. The main advantage of the glass eraser is that glass bristles
are gentle to the surface of tracing paper, but they have to be handled carefully to avoid small particles
sticking in your hand, which is quite painful.
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Ink lines on drawing paper are removed by hard erasers. As usually only a small portion of an ink
drawing has to be removed and the surrounding lives disturbed as little as possible, the rubbing can be
don through a thin metal or celluloid rubbing shield, which has openings to suit areas to be erased.
Lines on tracing paper are best removed by scraping gently backwards and forwards with a safety razor
blade held vertically between finger and thumb.

Electrically operated erasers are sometimes installed in large drawing offices. The machine is suspended
over the drawing table and is drawn down to the surface of the paper and a small motor rotates rapidly a
piece of pencil rubber or ink eraser.

The small particles of rubber which result from rubbing out should be carefully removed from the
surface of the paper by blowing or by lightly flicking with a clean, smooth DUSTER.

A A A AU REFAAAAFEE
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T1.£4.9 CUNIFPAOSOES

The fig. shows a common pattern of compasses, which are used for drawing circles and arcs. One leg
terminates in a needle point and the other leg can be fitted with pencil or pen. An additional needle
pointed leg can also be obtained for converting this instrument into a pair of dividers. For large circles
and arcs a lengthening bar is valuable. Both legs of the compasses are jointed so that they can be bent
to keep the point more or less perpendicular to the paper.

COMPASSES ——

DIVIDERS |

Needle points are removable and are usually shouldered at one end - this end is best for use in drawing
circles, as the point does not penetrate the paper too far. The instrument should be held at the top and
pressure must be only sufficient to keep the centre from slipping and to maintain a smooth, even line for

the curve. The two points of the compasses must be carefully adjusted. The pencil lead should be the
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same grade as the ordmary pencil being used on the same drawmg A12 mm length can be out from the
bottom of the pencil for the purpose.
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It should be sharpened to a fine chisel point and arranged tangential to the circumference, although for
small circles a round point is probably better.

2

correct WFong

Pens are capable of adjustment in the manner of ruling pens. The thickness of the ink line should be
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tested at the side of the paper before the required curve is drawn.

Special compass/pen attachments are available for use with the Rapidographs and with small pump
compasses for drawing small circles.
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Beam compasses

For drawing larger circles than are possible with ordinary compasses and the lengthening bar, beam
compasses can be used. They consist of a centre point and a fitting, with interchangeable pencil and
pen legs, which are screwed to a bar to give the radius required.

Dividers

The fig. illustrates a pair of dividers used for dividing lines into equal units by trial and error and for
multiplying or transferring distances. A convenient size is about 140 mm long. A spring screw
attachment to one leg for fine adjustment is an advantage. This hinge should move easily but should not
be loose.

Spring bows and pump compasses. Small dividers and pencil and pen compasses for accurate and fine
work are called spring bows. Adjustment is made by means of a screw either at the side, or in the middle
at the instrument. There are a number of variations of theses instruments including precision - made
pump compasses and rapid adjustment compasses. It should be mentiones, however, that for general
work small circles and arcs are drawn through templates.
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1.2.4 DRAWING BOARDS
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Drawing boards are made in sizes to correspond with standard sizes of drawing sheets. The most

suitable for general use are:

A1 : 920 x 650 mm
A0 : 1270 x 920 mm

The fig. illustrates three types of drawing boards. Types A and B, not bigger than size A 1, are suitable
for the student as they are light for carrying about and are relatively inexpensive. Such boards can be
obtained with metal edges. Type C, which is best for office use, is usually made from spruce and has
beech battens secured by screws in elongated washers to allow for expansion and contraction. The back
of the board is grooved to resist warping. Small drawing boards accepting paper up to A 3 size are now
becoming generally available. They are precision made with smooth plastic surface, are light and easily
transportable and are often supplied with a carrying case. They are provided with positive sliding
drawing heads or rules operating rather linke T-squares for drawing horizontal lines and with matching
set squares multipurpose design. Alternatively, they can be fitted with miniature drafting machines. They
usually have devices for holding drawing paper in position as pins or staples cannot be used and
adhesive tapes tend to spoil the board.
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It is important with all types of drawing boards that the faces are perfectly flat and smooth and that they
will not twist or buckle with normal use. Edges should be at right-angles to one another. Wooden boards
should have a firm even grain, free from knots and should be soft enough to take drawing pins or

staples easily and allow the removal without difficulty. Boards with composition surfaces can have paper

attached by means of spring clip or strips of drafting table.

Il

1.2.5 T-SQUARES
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Are used in conduction with the board for drawing horizontal lines. The head of the T-square being held
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left handed draughtsmen). Sizes correspond to the lengths of the drawing boards:

A1 920 mm blade
A0 1270 mm blade

T-squares are best when made of mahagony with ebony or clear plastic ruling edges or of clear or
coloured plastics. For lightness blades have to be made of thin strips of wood (plastics), but this renders
them liable to fracture. Therefore: Dont leave them lying about in bridge positions or leaning against
walls.
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T-SQUARE
They should either be left flat or hang on pegs.

- Dont use a T-square as a hammer to knock in drawing pins, a loosing of the fixing between
head and blade will be the resulit.

- Dont use the blade as a straight edge in cutting paper in order to avoid indentations along the
ruling edge.

- It is important to keep the underside of the blade smooth and clean, and this is best achieved
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by wiping it periodically with a soft cloth with a few drops of petrol or similar spirit. Water can be
used, but is less effective and may cause warping.

1.2.6 SET SQUARES

Set-squares are used for drawing vertical and inclined lines. They are triangles of clear plastic about, 2
mm thick, and there are three basic kinds as illustrated:

45°

=
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A - 45 degrees SET-SQUARE

60° ,

ao° Qe
B - 60 - 30 degree SET-SQUARE
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1 N

C - Adjustable SET-SQUARE

For general use the length of the longest side should be about 250-300 mm and the edges should be
square.

Set squares to be protected from damage. Dents are caused by hard knocks and cutting with a razor
blade, etc, along the edge can easily ruin them. They should be kept clean, because dirty set squares
quickly transfer the dirt to the drawing.

1.2.7 PROTRACTORS

A protractor is used for measuring or for setting out angles. It is a semicircular (or circular) piece of
metal or clear plastic with the arc divided into degrees, reading both to left and right, and with the centre
and diameter indicated. The protractor is placed so, that the centre coincides with the apex of the angle
and the diameter lies along one line the position of the other line on the scale giving the reading.

The most convenient sizes have diameters from 100 mm to 150 mm. The transparent protractor is to be
preferred.

1.2.8 SCALES
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Scales are thin narrow strips of plastic or boxwood with divisions along each edge. These divisions are

in various recognized proportions to actual distances and dimensions, and can be used for making new
drawings 'to scale' of for measuring, by 'scaling' existing drawings. There are scales available for metric
drawings as well as for drawings in which drawings are related to feet and inches.

Now commonly used by architects and draughtsmen are three edge scales with divisions along each
edge in the proportion of 1:1 or 1:10/1:100, 1: 200, 1:5/1:50, 1:250/1:2500 and others.

Scales are usually 300 mm long. They never should be used for ruling lines or for any other purpose for
which they are not intended, the edges are soon chipped and broken.
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1.2.9 FRENCH CURVES

French curves are made of clear (or coloured) plastic like set-squares. They can be used for drawing
irregular or complex curved lines which cannot be conveniently made up of arcs of circles. Many shapes
are available, but one is usually sufficient for architectural drawing. They are not essential, and with
practice curved lines can be drawn freehand more rapidly and often with better effected. Long slow
curves can be drawn by a series of blended straight lines with acceptable accuracy.
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Another device is the flexible ruler consisting of a length of pliable plastic which can be bent to any

required curve. Patience is needed to get the correct curvature, but once set the ruler is particularly
useful for repetition work.

1.2.10 TEMPLATES

Small circles and ellipses, or parts there of, can often be more easily drawn with the help of plastic
templates, which are available for figures of various metric and imperial sizes. There are also special

templates available such as Symbol templates for:

- Electrical installation
- Plumbing work
- Furnitures in different scales (1:200, 1:100, 1:50) etc.
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The main advantage of these templates is saving time.

Lettering guides, stencil-lettering, transfer-lettering. These are described later under LETTERING.
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1.2.11 DRAWING PINS AND OTHER FIXINGS
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DRAWING PIN

Small, flat - headed pins are best for fixing the paper to the board in most cases. They should be well
made of brass with sharp round points. The type with the point stamped out of the head is of little use.

As the heads should hold the paper, the pins must be pressed well into the board. Four pins, one at each
corner, should be sufficient if put in about 10 mm from the edge of the sheet. Whenever a drawing is
repined the previous pin-holes, unless enlarged or torn, should be used again. Pins can usually be taken
out easily by finger and thumb-nail but the blade of an old penknife can be inserted under the head to
rise it up in the case of a stubborn one.

Other means of holding the paper to the board are spring steel clips, staples, and drafting tape. Clips are
not always secure and sometimes get in the way of border lines, etc. Staples (the smallest size is best)
are quick and convenient for fastening the paper and do not interfere the running of T - square and set
square, but are a nuisance to get out. Drafting tape tends to be an in-tidy and rather messy fixing
method except for short term use. For holding one piece of tracing paper over another, especially where
the piece is relatively small and pins cannot be used because they would damage the sheet below as well
as get in the way of T-square and set-square, transparent self adhesive tape, such as sellotape, is most
suitable as it can be placed away on completion without effecting the paper.

1.2.12 MINOR ITEMS OF EQUIPMENT
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In addition to the essential equipment already described the following should be readily available for use
as the need arises:

- A good pair of scissors. Cutting knives for thick card and a lighter knife, of which there are
many Kkinds, for thin cardboards and paper. In this connection, a metal ruler or straight edge is
useful.

- A piece of cotton-cloth often washed or soft toilet paper for cleaning drawing pens etc.
- A handy scratch pad for notes, memos, rough calculations, testing pens, etc.
- Provisions for the safe-keeping or transporting of drawings.

- Soap, towels and a hand wash basin with water.
1.2.13 PRINTING PAPERS

Printing papers are used for making copies of drawings by photocopying processes. Copies are usually
referred to as 'Prints'.

There are different types of photocopying processes (semi-dry dyeline or dry developed by ammonia
gas). They all require a transparent or translucent negative e.g. a drawing or tracing media. This is
passed in contact with diazo paper sensitive to ultra-violet light, through a machine in which it moves
around a special tubular lamp emitting such light.

Where no machine is available the so called 'sun-print' method can be used. A timber or metal frame in
accordance with the size of the drawing, covered with glass, the negative, printing paper, and sun: thats
all you need for that method. For developing the same method is used as with a printing machine
depending on the type of printing paper.
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pvyeline prints can pe made on airrerent type or papers e.g. on airmail paper, wnicn iIs very rimsy and

difficult too.

1.2.14 TRACING PAPER, CLOTH AND FILM

These materials are specially treated paper and linen, and polyester film of transparent or semi-
transparent nature; when placed over an original drawing they allow the lines underneath to be clearly
seen and so copied or traced. The tracings thus made can then be used as negatives for the making of
any number of further copies by the photo-printing processes. Drawings can of course be made directly
on the materials in question. Almost all production drawings are negatives of one kind or another.

Tracing paper is most economical if purchased in rolls, but for final drawings it is increasingly the
practice in offices and in schools of architecture to use pre-cut sheets in the A-sizes, often with printed
border lines, title blocks, and sometimes modular or other grids, etc. Tracing paper can be roughly
classified into three categories. thin, medium and stout, and two surfaces: smooth and rough. Different
makes vary, however, so that it is difficult to particularise as to the most suitable; personal preference
plays some part in selection. Thin papers are usually good enough for preliminary sketches but are too
flimsy for final negatives.

Smooth surfaces are best for pencil drawings, as the rough kinds wear down the leads and tend to
smudge and smear. For roughing out design and many other uses rolls in short widths are handy.

Tracing cloth is nearly always supplied in rolls, although short lengts can be purchased. The material is
usually tinted blue, but white is also available. It is much more expensive than tracing paper, and is used
mainly for master negatives in ink, but to a lesser extent than formerly as it is being superseded by film.
Film is also expensive but has superior transparency and is stated to be stretch-proof and waterproof. It
should be used in accordance with the manufacturers recommendations, for example in regard to type
of backing sheets, preparation before inking, and use of erasers.

1 929414 DACK NI~ CUECECETC
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Drawing boards should be covered with backing sheets, over which the actual drawing paper or tracing
media is placed to provide a firm, even working surfaces. This is particularly important if boards have
become pitted, scored, damaged or worn.

Thick white cartridge paper is a satisfactory material, cheap enough to be discarded as it becomes
soiled drawing pins can be used. Other and harder materials for backing sheets of a semi-permanent
nature are thick, flexible plastic sheets usually with a green surface and cellulose-acetate sheets, which
can be printed to standard lay-outs and grids.

In connection with backing sheets, a useful device to minimise the marking of drawings by rubbing of the
T-square is the fixing of a strip of folded drawing or tracing paper -three or four thicknesses are
sufficient - about 20 mm wide along the left-hand edge of the board. Fixing by drawing pins or staples at
the ends only is best.

Drawing boards with an integral plastic surface do not normally require backing sheets, but for working
on tracing paper a white under sheet is an advantage.

1.2.16 DRAWING PAPERS

There are two main classifications of drawing papers: 1) machine-made papers, such as cartridge, which
are used for exercises and line drawings, and 2) handmade or mouldmade papers used for rendered
drawings. Mention is made of other types of paper, where necessary, in later chapters.

1.2.17 CARTRIDGE

This is sold in rolls and A-size sheets, including pads of 30 sheets up to A2 size, as well as in the old

-4 _ __ 0 _ ___ 0 _*" __ _ _ £ _ __4%°" ____ _ __"_ __ - _ ___n_ _0_ __i_ _ __4 —_ - "1
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The paper is made in three thicknesses: 'thin’, 'medium’, and 'stout’. The thin is usually too flimsy to be
of much value, it is also obtainable in rolls either unmounted or mounted on cotton or holland. The rolls
can be conveniently cut into the various standard sheets or used for extra large drawings, and are
probably more economical for the busy office.

Unmounted cartridge paper has right and wrong sides which can be distinguished by examination - the
wrong side has a slightly but regularly pitted surface, and the cut edge of the sheet is usually turned
down towards the wrong side.

The surface is fairly satisfactory for pencil drawing and the 'stout’ quality will take ink moderately well,
but it is not really suitable for colour washes except those of a most limited nature. White cartridge
paper, which is usually of better quality, is to be preferred to that which is cream in colour.

1.2.18 HANDMADE AND MOULDMADE PAPERS

These are obtainable in sheets of standard sizes, and usually in three surfaces: HP (hot pressed) -
smooth; NOT - medium; R - rough. The firstnamed is the kind most used for pencil and ink drawings and
various types of renderings, particularly work in wash. All the papers can be 'stretched' and some can be
obtained already mounted on stiff card or board. Water colour paper is also sold in pads.

1.2.19 PLASTIC-COATED CARD

For particularly fine pencil line and pen and ink drawings some draughtsmen prefer an extremely smooth
plastic-coated card, such as CS 10. Great care is needed, however, in working with the medium as ink
lines are easily smudged. Any removal of lines must be made by gently rubbing with a soft eraser.

handle, on medium paper WhICh is normal and smtable for general use on stout paper which is the best
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Master copies or new negatives, from which further copies can be made, can also be produced on
tracing paper, tracing cloth and polyester-based materials. Such copies are used for the adding of
specialist information, as a basic for the preparation of working drawings and for supplying remote sites
with means of obtaining local reproductions. All dyeline prints tend to fade on long exposure to daylight.

Mention may be made here of other methods such as:

- true - to - scale (TTS)

- photostats

- microfiling of drawings

- various kinds of ordinary office copies: thermographic, electrographic and diffusion transfer.
Although these types of copies are developed for the copying of typed or printed documents
they are excellent for the rapid copying of small drawings - or large drawings in parts which can
be subsequently joined. For paper sizes (up to A 1) the dyeline process should be used.

1.3 LETTERING

Little progress can be made in draughtsmanship without attention being paid to lettering. Almost every
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drawing has to be titled and many of them, particularly working or production drawings, require

descriptive words and notes in order that they can be clearly understood.

Therefore, it is important for the draughtsman, to acquire as quickly as possible the habit of using good
lettering on all his work.

And as the study of lettering also affords excellent practice in drawing, it is particularly suitable that it
should be dealt with at an earlystage in the training.

1.3.1 PRINCIPLE OF LETTERING

1. Legibility depends on

a shape or form of each individual letter
b spacing of letters and arrangement of words
c the size and positions of the lettering according to relative importance.

2. Suitability of shape to materials and method of execution, thus, lettering drawn in pencil on paper will
differ in form to some extent from lettering incised in stone.

3. The Character must be appropriate to its purpose. The type of letters and general composition of the
wording should be expressive of the quality or use of the drawing, e.g. decorative lettering is completely
out of place on a working drawing, just as crude stencil lettering would be on a highly finished
perspective drawing.

1.3.2 FREEHAND LETTERING

Absolutely sufficient for Architectural Drawings are 'block letters' with simple, vertical letters,

AAAAAAAA basd wasibla Atuaialkt Hinana aAlvalan av mmavta Af Aflvalaa lhanmaviant Ava $blhha rmvamavbiama aAf bl latbawa
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which are described in the following scheme.

ACGM |
OQW Ll

DHINZ
TUVXY [

BEFK
LPRS [

1254567
870

In the following please find some explanations how to draw or to write capital block letters:
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141

A take the area of a square. The horizontal stroke should be in the lower third. Other forms look too
wide or too thin.

B Should be inwritten into two squares, which are on top of each other. The roundings are parts of a
circle.

C consists of a three quarter (3/4) part of a circle

D has to be drawn in a full semi-circle

E again should be in written into two squares, which are on top of each other.
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is equal to E, without the horizontal bottom stroke. Both remains horizontal stroke should have the
same length.

has almost the shape of a circle. The horizontal stroke has to be drawn from the centre of the circle
to the external line on the right hand side.

is in-written in a rectangle with the proportions of 3:4. The horizontal line should be drawn right in
the centre.

is only a vertical line without any additions.

is again in-written in a rectangle with the proportions of 3:4. The lower rounding consists almost of
a semicircle.

fits in an area of 2 squares, one on top of each other. The inclined strokes are drawn from the
centre to the top and the bottom under 45.

this horizontal stroke is half as long as the vertical line

takes again the area of a square. It has to be taken care, that the lines at the left and the right are
exactly vertical.
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N is to be in-written in a rectangle with proportion of 3:4 three to four.

O has to be drawn as a full circle not oval or in the form of an ellipse.

P has a proportion of two to one, the upper part is drawn as a semi-circle with horizontal parts at the
top and the centre of the vertical line.

Q is written like an 0 the inclined stroke has to be added under 45 in the right hand bottom corner.

R is similar to P from the centre of the letter an inclined stroke under 45° has to be added.

S is a difficult letter. It may help you to draw it, if you imagine that S is constructed out of two circles,
one on top of each other, and which lines are not completely closed.

T fits in a rectangle with the proportion three to four.

U consists of a semi-circle at the bottom, the two ends extend in vertical lines.

V aaain fits in a rectanale with proportions three to four.
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W draw V twice next to each other, fitting in a square.

X all have to be drawn in a rectangle

Y with proportions of three to four.
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IR

FREEHAND LETTERING

Writing numerals we have to follow the same rules, their elements are straight lines, circles and parts of
circles.

1 The small inclined stroke should never be horizontal, otherwise it could be mixed up with 7.
2 Is in the upper part a semi-circle which continues as a inclined line under 45 downwards.

3 Is only in the lower part a semi circle the upper parts consists of an inclined stroke under 45°
with a horizontal stroke on top.

4 ends at the top as a triangle

5 the upper stroke on the left hand side has to be drawn exactly vertical, other wise it might be
mixed up with 3

6 should be drawn as full circles with + an tangential inclined stroke under 9 45° up or
downwards.

7 it is advisable to draw a short horizontal stroke

8 crossing the inclined line at the centre, in order to avoid a confusion with 3. consists of 2 full

circles, one on top of each other
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Practicing capital block lettering, always try avoid inclined letters or unnecessary decorations. The same

passes for the numerals.

1.3.3 TYPES OF LETTERS

Writing is a sort of 'language of sings’ and it serves the purpose of fixing informations. About 5000 years

ago people in China, Mesopotamia and Egypt have started to write down their informations. As letters,
they used signs and symbols. Later on these sings and symbols have been changed to letters and
numerals of different types and even the types of letters and numerals have been modified up to the

present day.
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1.3.3.1 The Roman Alphabet

In architectural drawings the historical types of letters should not be used except for special purposes,
e.g. as decorative lettering in perspective drawings or for titeling in stock-taking drawings of historical
buildings. However, there is one alphabet in the history which should be studied carefully. Our modern
lettering is derived from that of the ROMANS, and the generally accept as standard is the lettering which
was carved on Trajan's Column, Rome, in the second century. A.D. The forms of these letters have now
become familiar in printing types and flat letters, and the Roman alphabet will always be the basis of

good lettering.

The construction of each letter is shown and should be understood:

STAGES IN SETTING UP ROMAN LETTERS

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm 75/135



25/09/2011 Building Construction with 14 Modules: 1. ARCHITECTURAL D...

:.n"\ F . : V."‘\-\q "..1|I i l.
P I i / <
N
)jr ; ¥ -i!h dllﬂ—;’l‘; H \- ..-'."
r D"( - t‘ - _‘1“\-}—*;—1":“ —_—- -f:- SR ——— '“—rr' s e
c ) I;'l. . "'. I O ., * \
O LY h “\ \ 2 h 5
o M [} H H - 1 - 1'1
¥ N T EN. ] A
- F me [ L) 1 . W } " N N
d i i : £
4 \ I‘.“'. E 3 r’l J’ Ll .1 | '
" | :- . - _,.-"r f l --’i.
E. ..
i

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm

76/135



25/09/2011 Building Construction with 14 Modules: 1. ARCHITECTURAL D...
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1.3.3.2 Sans Serif Letters

In more recent times, letters without serifs, known as 'sans serif alphabets’' have been designed and are
much used because of their simplicity, clarity and ease of execution. The fig. shows the setting-out of
such an alphabet, suitable for the titling of drawings, etc.

1.3.3.3 Inclined Lettering

Sometime it is necessary to distinguish between two types of lettering, e.g. names of rooms on plan and

matbtan vamaunddima aamatuiratiam AlLila thin waiabkt lha Affantad L vraviabiama e Alma ik rmeamus lha riaava
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convenient to use upright lettering for the one and inclined lettering for the other.

The fig. shows inclined lettering sloping uniformly at an angle of about 75 degrees. The slope should not
be exaggerated.

1.3.3.4 Script Lettering

The figure shows individually formed capitals, numerals and lower case letters which can be written in
pencil or pen. If well executed it is an attractive way of labelling certain types of project presentation
drawings.

1.3.3.5 Stencil Lettering

Stencil letters can be used for titling drawings and are a means of achieving uniformity at negligible cost
when a number of drawings are similarly titled. The fig. shows an example and how a stencil is used.
Special stencil ink can be used or indian ink or opaque colour, etc. The brush must be almost dry, and
the plate must be held down perfectly flat and firmly for good results. The description 'stencil lettering’ is
also commonly applied to guided pen lettering.

1.3.3.6 Guided Pen Lettering

The figure shows examples of the letters produced by means of special pens and guides. Such lettering
is used extensively for drawings of all kinds, particularly working drawings and details. Its popularity is
due to its legibility, speed of execution, and the uniformity which it gives, especially when different
draughtsmen are working on the same set of drawings.
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Both upright and sloping guides are obtainable for capital, lower-case letters, and numerals in a variety
of sizes with corresponding pens. Also drawing pens like ‘graphos’ or ‘rapido-graphs’' can be used.

Used carelessly, this lettering is as bad as the worst freehand and a certain amount of practice is
necessary to obtain lettering which is pleasing in appearance as well as very legible.

A few hints are
1) only a small quantity of ink should be put in the pen,
2) keep the pen perfectly upright in use,
3) wash the pen out immediately after use and see that the wire is pushed well home

4) keep the guides clean, do not let the ink clog the letters. A special cleaning liquid can be
obtained for pens and guides.

Always rule faint guide-lines for letters and consider the spacing before starting. Sometimes it may be
advisable to make a trial setting-out.

a F
b
N .
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INCLINED LETTERING
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AAAABBCCODDE
1112233448666 7

ELEVATION SECTION BASEMENT AAAABHBE!-"“[
s o MAAMBBGEDON
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PRESSURE TRANSFER LETT.

AAABODDEEEETE

1.3.3.7 Pressure-Transfer Lettering

This kind of lettering, also known as pressure sensitive, is extensively used on all kinds of architectural
and planning drawings, particularly for titling and labelling. It is reasonably quick and most effective. It's
only serious disadvantage is that it is rather expensive, especially as many letters of each sheet are

never used.

The letters are printed on thin plastic sheets, usually 254 mm x 381 mm, although smaller sheets are

available, in a variety of types of alphabets, humerals, punctuations, etc. and are protected by silicon-

treated backina sheets. A tvnical examnle is illustrated. The characters can be annlied to anv smooth drv
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surface in any desired arrangement. Having decided on the type and size of letters to be used and
estimated the placing on the drawing - this requires some experience - the technique of application is to
remove the backing sheet and to position the first letter, on a previously ruled guide line if there are to

be a series of letters, and then to shade across the letter from top to bottom using a ball-point pen with
moderate pressure. This action is continued until the letter appears lighter, which shows that it has been
transferred to the surface of the paper. The lettering film is carefully peeled back until the letter is
exposed, it is then moved to position the next letter and the transfer procedure is repeated. On
completion of -a word, or every few letters, even after each letter of the larger sizes, the backing sheet
should be laid over and additional firm pressure applied by the finger or the edge of a scale in order to
obtain maximum adhesion. When application is made to tracing paper or film from which dyeline prints
are to be obtained it may be necessary to spray the letters with a matt fixative or they will be damaged in
the printing process. As the spray will also 'fix' any parts of the drawing on which it may fall, it is
advisable to vonfine the area by masking.
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Points continually to be kept in mind are: avoid accidentally pressing any other letter when making a
transfer; keep sheets flat and unfolded and uncreased in a box, wallet or stout envelope away from

excessive heat or humidity when not in use. However, the accidental transfer of a letter to drawing or
tracing materials is not usually a serious matter as it can be removed by scraping gently with a razor
blade. Incomplete letters can be patched by applying part of another letter or can be made good in indian
ink.

Complete words such as PLAN, ELEVATION, EAST, WEST etc. at a size suitable for the majority of
production drawings, are available, as are N points, direction arrows, section lines, electrical symbols
and other useful architectural characters.

1.4 LINEWORK AND DIMENSIONING

caina of va-lous diamcter:
los gyawing circles

1.4.1 TYPES OF LINES

In architectural drawings five different types of lines are broadly used:

1 continuous lines
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2 broken lines

3 broken and
4 dotted lines dotted lines and

5 freehand lines

The thickness of these lines is due to their functions in the drawing as well as to their scale and their is
classified into

- thick lines
- medium lines and
- thin lines

The following schedule shows type and thickness of lines as well as their use in architectural drawings.

PROPORTION of thickness:

thick medium thin
2 1 0,7

Practice the exercises shown in the following as PENCIL drawings with a thickness of lines from 0,18 mm
to 1,4 mm for CONTINUOUS lines as well as for BROKEN and DOTTED lines. Also, the correct and neat
drawing of lines meeting or crossing under right or inclined angles should be practiced.

1.4.2 PENCIL DRAWING

- Use pencilsof 2 Hto 4 H
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- For thicknesses from 0.18 to 0.5 mm ONE line is sufficient

For thicknesses from 0.7 to 1.4 mm (or thicker) a DOUBLE line with the required distance has to be
drawn, which has to be filled in afterwards.

- All corners and crossings of lines have to be drawn very exactly.

- It is important to take care that the thickness of the line is INCLUDED with the area of the
drawn figure, so that the drawn EXTERNAL dimension is equal to the REQUIRED measurement.

- Draw with the pencil as close as possible along the T- or set-square under an inclination of
about 60°

1. HORIZONTAL

I
i'

|

.

i
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5. PARALLEL TO ANGLE LINE

TYPE OF LINES USE
A | CONTINUOUS 1.0 mm |VISIBLE LINES
THICK 07 mm || DETERMINATION OF CUT
BUILD, MEMBERS, WALLS 2
15 cm, CONCRETE, etc.
B | CONTINUOUS 0.5 mm ||VISIBLE LINES
MEDIUM 0.35 mm| DETERMINATION OF
ELEVATIONS OF WALLS
AND OTHER BUILD.
MEMBERS
C | CONTINUOUS 0.25 mm | DIMENSION AND
THIN 0.18 mm || HATCHING LINES
D | BROKEN and DOTTED |~ (1.0 mm |SECTION PLANES
THICK 0.7 mm
E | BROKEN and DOTTED 0.5 mm || CENTRE LINES,
MEDIUM 0.35 mm | AXES, etc. (big scale)
F | BROKEN and DOTTED|| |{0.25 mm | CENTRE LINES
THIN 0.18 mm | AXES, etc. (small scale)
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G|BROKEN | T 0.5 mm |HIDDEN OR OVERHEAD
MEDIUM 0.35 mm | ELEVATION LINES,
PROPOSED ADDITIONS
AND ALTERATIONS
HIBROKEN | 0.25 mm | SCREEN OR RASTER
THIN 0.18 mm | LINES
| |DOTTED | 0.35 mm | PARTS TO BE DEMOLISHED,
0.25 mm | MINOR BUILD. MEMBERS
J ~ ||0.35 mm ||ROLLED STEEL JOISTS
0.25 mm | PIPELINES etc.
K ¥ ¥—10.35 mm | BREAKLINE

—_—

2

LAES SHOULD B FfA, SLEAN IND OF EVEN DALty

/ NOT COARSE dNC "WoLLy”

NCA DOLA.: ANG BRGTEN

/
v
_T

STRAIGHT LINES

—1
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FREEHAND CURVES

- In order to keep the drawing CLEAN:

. Use clean equipment and good pencils

. keep hands clean and touch the paper with your fingers as little as possible

. avoid unnecessary rubbing

. sharpen pencils away from the drawing board or table

. make any erasures carefully and remove all rubber crumbs

if much drawing is to be done on several small areas of the sheet, cover the whole of it with

tracing paper in which suitable ‘flap windows' through which to work can be cut

1.4.3 INKING - IN

Follow a certain sequency in the procedure of INKING-IN of a drawing. Ink-in:

Sk wbd=

7.

All centre lines

All circles and arcs

All horizontal lines

All vertical and inclined lines

Hatchings and black-in sectional parts

All dimension lines, freehand lines, arrows and arrowheads
Lettering, dimension figures, notes
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8. Titles etc.
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PLAN OF A BUILDING

1:50

120

% | 129

i0

125

129

10

129

129

0,18

10

122 |s] 125

0.29

10

12 |51 15

0.5

0

125

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm

15

97/135



25/09/2011 Building Construction with 14 Modules: 1. ARCHITECTURAL D...

0.5

— [}
BEEINEE

T T T —
Lyl
.

mm

|
50 10 !

50
0.25

file:///D:/cd3wddvd/crystal_A6/construction/stuff.ntm 98/135



25/09/2011 Building Construction with 14 Modules: 1. ARCHITECTURAL D...

1.4.4 BASIC RULES OF DIMENSIONING

- The METHOD of dimensioning is due to the type of the drawing (Sketch-, design-, working-,
detail drawing etc)

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm 99/135



25/09/2011 Building Construction with 14 Modules: 1. ARCHITECTURAL D...
- All for clarification of that particular drawing required measurements have to be indicated

- In FLOOR PLANS there are three main types of dimensionings:

1. Dimensioning of openings, columns and piers,
2. Dimensioning of axes of openings
3. Dimensioning with coordinates

- Different alternative DETERMINATIONS of dimension lines are indicated in the figure

1.4.4.1 Types of Dimensions

- OVERALL DIMENSIONS indicate the over all LENGTH, WIDTH and HEIGHT. Each object has
three overall dimensions.

- DETAIL DIMENSIONS indicate the size of each part or detail of the object

NOTE: dimension lines and extension lines (they indicate the limits of a dimension and
extend this dimension to a convenient place on the drawing) should never cross!

Therefore the smallest dimension lines are placed nearest to the view.

Overall dimensions are drawn outside the detail dimensions.

1.4.4.2 Placement of Dimensions

- There are plenty of rules concerning the dimensioning of crawings, and some of them are
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contradictory. In case two rules conflict, choose the most logical and practical solution.

- Dimensions should be placed so that they can be read from the bottom-side or from the
righthand-side of the drawing.

- Normally dimensions should be placed OUTSIDE the outer lines of the views, close to the
contour. The should be placed INSIDE, if this could avoid long extension lines.

- Place dimensions in the way they are likely to be measured during the construction work.
- Place dimension lines in line

- For dimensioning CIRCLES or PARTS of CIRCLES refer to the figure.

w

7 122

732 35
DIMENSIONING OF OPENINGS
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T/ R

—
i =S &
|
o [ ' —¥
137 L 135 | 107 75 176

361 351
T 132

DIMENSIONING OF AXES OF OPENINGS

-

of)
—toz
IR
1 [ | T I
g3 8 2 85 % 3 s 8
DIMENSIONING WITH COORDINATES
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— — — — — p— — — —— —  —

ARROWS, PRE-
Gmm FERABLE FOR

E BOWS + CIRCLES

rﬂr WIDTH

VAR
HIGHT
-

é _PERS- OPENNGS | 15 -25mm

? mmss o wnLL§ ROOMS ] 10-15 rm

A PRDECTING PARTS = SET BACKS | 10-Smm

T 71T H TOTAL LENGTH ' 1015 mm
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1.5 ENLARGEMENT AND REDUCTION OF LINE DRAWINGS

There are various methods of enlarging or reducing a line drawing. Some of the most useful are: The
drawing in the figure consists of irregular or complex lines, draw over it a square grid of light lines (or, if
the drawing is to be protected, draw the grid on a piece of tracing paper and place over the original), and
then for the new drawing make a similar grid but proportionately larger or smaller as required. With this
grid as a guide it is comparatively easy to make the copy to the size wanted.

If a line and its divisions, e.g. a scale, is to be enlarged or reduced in other than a simple mathematical
proportion this is a useful method to employ. Line AB with points C and D along it is to be reduced; with
centres A and B and radius equal to AB two arcs are drawn to intersect at O, and lines are drawn from O

to A, B, C and D. The new length of the line is now measured along OA from O, and a line A'B' is drawn
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parallel to AB to which it corresponds. Where this line cuts CO and DO points C' and D' corresponding to
C and D on the original are found.

The proportional enlargement or reduction of rectangles is made by drawing a diagonal so that the

alteration of the length of one side automatically gives the required length of the adjacent one. Example:
ABCD is the rectangle, BD is a diagonal EFGD is a proportionately reduced rectangle.

Proportional Compasses. These instruments consist of two slotted pieces of metal with points at each
end joined by a centre screw, which can be so set that the distance between the long points is equal to
that between the short points or is two, three, four or more times that distance up to ten. They can
therefore be used for enlarging or reducing simple drawings in such ratios, although they seem to find
little favour with present-day draughtsmen.

Pantograph: an instrument for enlarging or reducing drawings in various ratios. By following the lines of
the original with one marker, the other traces them to a larger or smaller scale, as the case may be, and
in the proportionate ratio to which the instrument has been set. The illustration shows a simple type. The
Eidograph is a somewhat similar instrument, but having only one point of support, is steadier in action.
The cost of these instruments is only justified if dealing with a large number of town plans and surveys.

Two other methods are commonly used and they are known as

- OFFSET METHOD and
- RADIAL PROJECTION

For their construction method refer to the drawing.

A NN
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a-A

RADIAL PROJECTION

1.6 GEOMETRICAL CONSTRUCTIONS
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chFile bex

Architectural Drawing a good knowledge about GEOMETRICAL CONSTRUCTIONS is of high importance.
In the following constructions are shown with the aim

1. To demonstrate the principles of BA SIC geometrical constructions
2. To practice the use of drawing equipment

1.6.1 LINES AND ANGLES
1.6.1.1 To bisect a straight line AB

- Draw AB
- With centre A and any suitable radius draw an arc

- With centre B and the same radius as before draw an arc to cut the arc with centre A in C and
D

- Join CD. CD is the required bisecting line.
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DX

1.6.1.2 To divide a straight line AB into a given number of equal parts

- Draw AB
- At any suitable angle to AB draw a straight line
- Step off along this line the required number of divisions of equal length (here 5 divisions are

cehAawnm)
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- Number the divisions from A along the line as shown
- Join the last number (5) to point B
- Draw parallel lines to 5 B from the other numbers as shown. AB is now divided into the

required equal parts..

B,

e

1.6.1.3 To divide a straight line AB into any ratio

- Let the ratio be 2:3:4

- Draw AB

- Draw a straight line at any angle to AB

- Sum up the ratio (i.e. 2+3+4=9) to get the number of equal divisions required

- Step off, along the straight line the number of divisions of equal lengths required (i.e. 9
divisions).

- Join the last division (9) to B and draw parallel lines to 9B through 5 and 2

- Now AB is divided into the ratio 2:3:4.
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7
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9
1.6.1.4 To construct an angle of 90°

- Draw a straight line

- With centre A on that line and any suitable radius draw a semi circle to cut the line in B and C
- With centres B and C draw arcs of any the same radius to intersect each other at D

- Join AD. The Angles ABD and ACD are the required angles of 45°.
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3 B

1.6.1.5 To construct an angle of 45°

ZN\M

J >
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1.6.1.6 To construct an angle of 60°

- Draw a straight line

- With centre A on that line and any suitable radius draw an arc to cut the line at B
- With centre B and the SAME radius draw an arc to cut the former arc at C.

- Join AC. The angle ABC the required angle of 60°.

C

A B
7

1.6.1.7 To construct an angle of 30°

- This can be reached by bisecting an angle of 60° as described under 6.1.5.
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1.6.1.8 To bisect any given angle

- The same method as in 6.1.5 should be employed here.

1.6.1.9 To construct an angle SIMILAR to a given angle
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- Let the angle shown in (a) be the given angle.
- Draw a straight line through M as: shown in (b)
- With centre A and any suitable radius draw an arc to cut the legs of the given angle in B and C

- With centre M draw the same arc to cut the line through M at S (AB = MS)
- From (a) with centre B take radius BC.

- With centre S and radius BC cut former arc at T

- Join MT and extend the line. The angle MST is similar to ABC.

C

M S

(b)
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1.6.1.10 To draw a line PARALLEL to a given line

- Draw the given line
- Using any 2 centres at suitable intervals along the given line and a radius, equal to the required
distance between the 2 lines, draw the arcs C and D.

- Draw a straight line tangential to the arc C and D. This is the required line which is parallel to
the given line at the distance of the radius.

C D
e —— e e ———
r T

A B

1.6.2 TRIANGLES
Definition: A TRIANGLE is a PLAIN, bounded by three straight lines.

There are 4 types of triangles:

1. scale triangle: all angles and sides are UNEQUAL
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2. Isosceles triangle: two sides and angles are EQUAL

3. Equilateral triangle:  all angles and sides are EQUAL

4. Right-angled triangle: contains one right angle.

1.6.2.1 To construct an EQUILATERAL triangle

Given is one of the sides AB

Draw AB

With centres A and B and the radius AB draw arcs to intersect at C Join AC and BC, the triangle ABC is
equilateral.

A B

1.6.2.2 To construct a triangle with given BASE ANGLES and ALTITUDE
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- Draw a straight line

- Construct a straight line PARALLEL to the drawn line so that the distance between the two
lines is equal to the altitude (ref. to 6.1.10)

- From any point C on the parallel line draw the given angles as shown so that they cut the
straight line in Aand B

- Join AC and BC. The triangle ABC is the required triangle.

C

A B

1.6.2.3 To inscribe a circle in a given triangle ABC

- Bisect any two of the angles, as shown, so that the bisectors intersect at D.
- The centre of the inscribing circle is point D.
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1.6.2.4 To circiumscribe a triangle ABC

- Bisect any two of the sides of the triangle, as shown, so that the bisectors intersect at D.
- The centre of the circumscribing circle is point D.

C
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1.6.3 CIRCLES

A circle is a plane figure hounded by a curved line called the CIRCUMFERENCE; which is always at equal

distance from a fixed point called the CENTRE of the circle. This distance from the centre O to the
circumference is known as the RADIUS. Other terms are: -

AR(
SEGMENT =

)

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm 123/135



25/09/2011 Building Construction with 14 Modules: 1. ARCHITECTURAL D...

DIAMETER: A straight line passing through the centre and bounded by the circumference
ARC Is a name given to a part of a circumference

CHORD A straight line joining two points on the circumference

SEGMENT An area bounded by a chord and the arc it cuts

SECTOR An area bounded by two radii and the arc between them

QUADRANT An area bounded by two radii at right angles and the arc between them. It is a quarter of a
circle.

1.6.3.1 Basic CIRCLE-Constructions
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1.6.3.2 To draw a tangent to a point A on the circumference of a circle centre O

- Join OA
- Erect a perpendicular at point A as shown. The perpendicular is the re- required tangent.
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1.6.3.3 To draw an internal tangent to two circles of equal diameter

- Join the centres of both circles by line 040,
- Bisect the line 0,0, to get the point A.

Then bisect O4A to get the point B.

- With radius BO4 and centre B describe a semi-circle to cut the circumference of one of the
given circles at C

~ A - - [} an an = [ a = = #~ A F an = o« - ~ o~
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- JoIin LA ana extend It 1o tougn the otner circie at . Line CAD IS the required tangent. U4L and

O,D are normals.

1.6.3.4 To find the centre of a given circle arc

- Draw any two chords AB and CD
- Draw perpendicular bisectors of AB and CD
- Produce the bisectors to meet at O. O is the required centre of circle.
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1.6.3.5 To join two straight lines at RIGHT ANGLES to each other by an arc of given radius

- Draw the given straight lines at a right angle to meet at O

- With the centre O and the radius equal to the required radius of the arc, draw arcs to intersect
the straight lines at Aand B

- With the centres A and B and the same radius draw arcs to intersect at C

- With the centres C and given radius, draw the required arc.
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0 B
1.6.3.6 To draw a curve of given radius joining two circles

(The circles have to be inside the radius R)

- With centre O and radius T, draw an arc,
- With centre O, radius T, draw an arc to intersect the first arc in O. O is the required centre.
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1.6.3.7 To join two straight lines by two arcs of equal radius

- Draw the two straight lines XA and YB at their correct positions.
- Join AB and bisect it at C

- Bisect AC and CB and extend the two bisectors to meet perpendiculars from A and B at points
D and E respectively.

- With centre D and radius AD draw an arc from Ato C

- With centre E and radius EB draw an arc from B to C.

Thamna Aaua blaa vamitivadd Arttmsan Anad Aaliia A Armaaatlh AanbiniiAariAa Aarsmsa ACD

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm 131/135



25/09/2011 Building Construction with 14 Modules: 1. ARCHITECTURAL D...
= 111eDE dI LI IcyuIlEUu CUI VED dIilu IveE d SITIVULIT CUTILITNTULUUDS CUIVE AUVD.

X A

',
rm

A

1.6.4 BASIC ARCH CONSTRUCTIONS

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm 132/135



25/09/2011 Building Construction with 14 Modules: 1. ARCHITECTURAL D...

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm 133/135



25/09/2011 Building Construction with 14 Modules: 1. ARCHITECTURAL D...
I

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm 134/135



25/09/2011 Building Construction with 14 Modules: 1. ARCHITECTURAL D...

Please provide your feedback | French | Spanish | German

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm 135/135



25/09/2011

Home page | Help |

Baillding Consbiction
with 14 Modules

Printable version

Export document
as HTML file reip

Export document
as PDF file

file:///D:/temp/04/stuff.htm

Building Construction with 14 Modules: 2. ARCHITECTURAL D...

Clear | French | Spanish | German

Contract TOC s Expand Document Contract Chapter & Add to e-Course ' Preferences

{1} Building Construction with 14 Modules (TCA; 1983; 618 pages) #
= 1. ARCHITECTURAL DRAWING |
= 1.1 AIMS AND PURPOSE OF ARCHITECTURAL DRAWINGS
:11.1.1 CONTENTS OF ARCHITECTURAL DRAWINGS
= 1.2 DRAWING EQUIPMENT
:11.2.1 PENCILS
1 1.2.2 DRAWING PENS
:11.2.3 COMPASSES
31 1.2.4 DRAWING BOARDS
1 1.2.5 T-SQUARES
-1 1.2.6 SET SQUARES
:11.2.7 PROTRACTORS
1 1.2.8 SCALES
31 1.2.9 FRENCH CURVES
:11.2.10 TEMPLATES
1 1.2.11 DRAWING PINS AND OTHER FIXINGS
1 1.2.12 MINOR ITEMS OF EQUIPMENT
31 1.2.13 PRINTING PAPERS
31 1.2.14 TRACING PAPER, CLOTH AND FILM

1/201



25/09/2011

file:///D:/temp/04/stuff.ntm

Building Construction with 14 Modules: 2. ARCHITECTURAL D...

= 1.2.15 BACKING SHEETS

1 1.2.16 DRAWING PAPERS

-1 1.2.17 CARTRIDGE

31 1.2.18 HANDMADE AND MOULDMADE PAPERS
31 1.2.19 PLASTIC-COATED CARD

= 1.3 LETTERING

1 1.3.1 PRINCIPLE OF LETTERING

1 1.3.2 FREEHAND LETTERING

~ 1.3.3 TYPES OF LETTERS

-] 1.3.3.1 The Roman Alphabet

-] 1.3.3.2 Sans Serif Letters

-7 1.3.3.3 Inclined Lettering

-1 1.3.3.4 Script Lettering

-] 1.3.3.5 Stencil Lettering

-] 1.3.3.6 Guided Pen Lettering

-] 1.3.3.7 Pressure-Transfer Lettering
= 1.4 LINEWORK AND DIMENSIONING
:11.4.1 TYPES OF LINES

31 1.4.2 PENCIL DRAWING

1 1.4.3 INKING - IN

= 1.4.4 BASIC RULES OF DIMENSIONING
-11.4.4.1 Types of Dimensions

31 1.4.4.2 Placement of Dimensions

2/201



25/09/2011

file:///D:/temp/04/stuff.ntm

Building Construction with 14 Modules: 2. ARCHITECTURAL D...

31 1.5 ENLARGEMENT AND REDUCTION OF LINE DRAWINGS
7 1.6 GEOMETRICAL CONSTRUCTIONS
7 1.6.1 LINES AND ANGLES
-1 1.6.1.1 To bisect a straight line AB
-1 1.6.1.2 To divide a straight line AB into a given number of equal parts

1 1.6.1.3 To divide a straight line AB into any ratio

-1 1.6.1.4 To construct an angle of 90°

1 1.6.1.5 To construct an angle of 45°

-1 1.6.1.6 To construct an angle of 60°

-1 1.6.1.7 To construct an angle of 30°

1 1.6.1.8 To bisect any given angle

:11.6.1.9 To construct an angle SIMILAR to a given angle
-1 1.6.1.10 To draw a line PARALLEL to a given line

7 1.6.2 TRIANGLES

-11.6.2.1 To construct an EQUILATERAL triangle

-1 1.6.2.2 To construct a triangle with given BASE ANGLES and
ALTITUDE

-11.6.2.3 To inscribe a circle in a given triangle ABC

-1 1.6.2.4 To circiumscribe a triangle ABC
7 1.6.3 CIRCLES
-] 1.6.3.1 Basic CIRCLE-Constructions

1 1.6.3.2 To draw a tangent to a point A on the circumference of a circle
centre O
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# 1.6.3.3 To draw an internal tangent to two circles of equal diameter
-1 1.6.3.4 To find the centre of a given circle arc

1 1.6.3.5 To join two straight lines at RIGHT ANGLES to each other by
an arc of given radius

-11.6.3.6 To draw a curve of given radius joining two circles

-1 1.6.3.7 To join two straight lines by two arcs of equal radius
1 1.6.4 BASIC ARCH CONSTRUCTIONS

= 2. ARCHITECTURAL DRAWING I

] 2.1 TYPES OF PROJECTIONS

7 2.2 ORTHOGRAPHIC PROJECTION

-] 2.2.1 CONSTRUCTION OF ORTHOGRAPHIC PROJECTION
-] 2.2.2 ELEVATIONS

-] 2.2.3 PLANS AND SECTIONS

= 2.3 PICTORIAL DRAWING

-] 2.3.1 AXONOMETRIC PROJECTION

-] 2.3.2 ISOMETRIC PROJECTION

-] 2.3.3 DIMETRIC PROJECTION

7 2.3.4 OBLIQUE PROJECTION

-1 2.3.4.1 Length of Receding Lines

-] 2.3.4.2 Construction of Oblique Drawings

-] 2.3.4.3 Rules of Oblique Drawing

-] 2.3.4.4 Scale of the Receding Lines

4] 2.3.4.5 Direction of Receding Lines
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3 2.3.4.6 Position of Axes
= 2.4 PERSPECTIVE DRAWING
3] 2.4.1 PERSPECTIVE TERMS
-] 2.4.2 PHENOMENA OF PERSPECTIVE DRAWING
] 2.4.3 SYSTEMS OF PERSPECTIVE DRAWINGS
] 2.4.4 METHODS OF PERSPECTIVE DRAWINGS
3] 2.4.5 TWO-POINT PERSPECTIVE
] 2.4.6 ONE-POINT PERSPECTIVE
= 2.5 SHADES AND SHADOWS
1 2.5.1 THE USE OF SHADOWS
] 2.5.2 SHADES AND SHADOWS
3] 2.5.3 THE CONVENTIONAL DIRECTION OF LIGHT
-] 2.5.4 THE 45° DIRECTION
-] 2.5.5 THE TRUE DIRECTION OF LIGHT
-] 2.5.6 SHADOWS OF SOLIDS
] 2.5.7 PLANES OF SHADOW
] 2.5.8 PRINCIPLES OF SHADOW-CASTING
= 2.6 DRAWING PRACTICE

~ 2.6.1 DRAWING SHEETS

-] 2.6.1.1 Sizes and Folds
-] 2.6.1.2 Layout and Identification
] 2.6.2 LEVELS
-] 2.6.3 REFERENCING
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] 2.6.4 ABBREVIATIONS
-] 2.6.5 REPRESENTATION OF MATERIALS
-] 2.6.6 GRAPHICAL SYMBOLS AND REPRESENTATION
-] 2.6.7 HATCHING RULES
= 2.7 APPLICATION FOR BUILDING PERMIT

-1 2.7.1 PROCEDURE OF APPLYING FOR PERMISSION TO ERECT A
BUILDING

7 2.7.2 FORMULARS

77 4, CONTRACT PLANNING AND SITE ORGANISATION
7> 4.1 CONTRACT PLANNING

7 4.1.1 BAR CHART

7 4.1.2 NETWORK ANALYSIS

7 4.1.3 THE OVERALL PROGRAMME

-1 4.1.3.1 Break down of job

-1 4.1.3.2 Quantities of work and time content
-] 4.1.3.3 Plant and Labour outputs
-] 4.1.3.4 Sequence and timing of operations

-] 4.1.3.5 The programme chart

= 4.1.4 PLANNING CONSIDERATIONS
-] 4.1.4.1 Site conditions and access
-] 4.1.4.2 Nature of job

1 4.1.4.3 Plant

-] 4.1.4.4 Scaffolding
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= 4.2 SITE ORGANIZATION

] 4.2.1 PRELIMINARY WORK
= 4.2.2 SITE PLANNING

-] 4.2.2.1 Period planning

-1 4.2.2.2 Weekly planning

-1 4.2.2.3 Progress control
-1 4.2.3 SITE LAYOUT
= 5. FOUNDATIONS
= 5.1 SOIL INVESTIGATIONS

= 5.1.1 SITE EXPLORATION
-] 5.1.1.1 Trial holes
-] 5.1.1.2 Bore holes
-] 5.1.1.3 Sampling
] 5.1.1.4 Tests
] 5.1.1.5 Load or bearing test
= 5.1.2 SOILS AND SOIL CHARACTERISTICS
-] 5.1.2.1 Rocks and soils
-] 5.1.2.2 Stresses and pressures
4] 5.2 EXCAVATIONS AND TIMBERING
= 5.3 TYPES OF FOUNDATIONS
-] 5.3.1 CLASSIFICATION
-] 5.3.2 CHOICE OF FOUNDATION
= 5.3.3 SPREAD FOUNDATIONS
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3] 5.3.3.1 Strip foundations
-] 5.3.3.2 Deep strip foundations
-] 5.3.3.3 Stepped foundations
-] 5.3.3.4 Pad foundations
-] 5.3.3.5 Raft foundations
= 5.3.4 PILE FOUNDATIONS
-] 5.3.4.1 Short bored pile foundations
] 5.3.5 PIER FOUNDATIONS
=~ 6. WALLS
1 6.1 FUNCTION AND PROPERTIES OF WALLS
~ 6.2 THE BEHAVIOR OF THE WALL UNDER LOAD
] 6.2.1 CALCULATION OF WALL THICKNESS
3] 6.3 TYPES OF WALLS
= 6.4 STONEWORK
-] 6.4.1 BUILDING STONES
] 6.4.2 STONEWORK THERMINOLOGY
] 6.4.3 STONEWORK CLASSIFICATION
] 6.4.4 RUBBLE WALLING
= 6.4.5 ASHLAR WALLING
-] 6.4.5.1 Rules for ashlar work
= 6.5 BRICK WORK
] 6.5.1 BRICKWORK TERMINOLOGY
= 6.5.2 MANUFACTURE OF CLAY BRICKS
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-] 6.5.2.1 Pressed Bricks

-] 6.5.2.2 Wire cut bricks

-] 6.5.2.3 Efflorescence

-] 6.5.3 BRICK CLASSIFICATION

] 6.5.4 CALCIUM SILICATE BRICKS

] 6.5.5 CONCRETE BRICKS

-] 6.5.6 MORTARS FOR BRICKWORK

-] 6.5.7 DAMPNESS PENETRATION

= 6.5.8 BRICKWORK BONDING

-] 6.5.8.1 Common bonds

] 6.5.9 METRIC MODULAR BRICKWORK

-1 6.5.10 JUNCTIONS

-] 6.5.11 QUOINS OR EXTERNAL ANGLES
~ 6.5.12 PIERS

-] 6.5.12.1 Detached piers:

] 6.5.12.2 Attached Piers (or Pilasters)
-] 6.5.12.3 Buttresses

= 6.6 BLOCKWORK

5 6.6.1 CLAY BLOCKS
7 6.6.2 PRECAST CONCRETE BLOCKS
5 6.6.3 AERATED CONCRETE BLOCKS

2 6.7 CONCRETE WALLS
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-] 6.7.2 FOREWORK
~ 6.7.3 PLAIN MONOLITHIC CONCRETE WALL
-1 6.7.3.1 Dense concrete walls
-] 6.7.3.2 Light-weight aggregate
-] 6.7.3.3 No-fines concrete walls
-] 6.7.3.4 Thickness of plain concrete walls
-] 6.7.3.5 Shrinkage reinforcement
7 6.7.4 REINFORCED CONCRETE WALLS
-] 6.7.4.1 In-Situ Cast external walls
-] 6.7.4.2 Concrete Box Frames
-1 6.7.4.3 Large precast panel structure
> 6.8 OPENINGS IN WALLS
= 6.8.1 HEAD
-] 6.8.1.1 Lintels
-] 6.8.1.2 Arches
-] 6.8.2 JAMBS
~ 6.8.3 SILLS AND THRESHOLDS
-1 6.8.3.1 Sills
-] 6.8.3.2 Thresholds
7 7. FLOORS
] 7.1 GENERAL
7 7.2 SOLID GROUND FLOORS
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7.2.1 SITE CONCRETE
] 7.2.2 HARDCORE
-] 7.2.3 WATERPROOF MEMBRANE
= 7.3 SUSPENDED TIMBER GROUND FLOOR
-] 7.3.1 BUILDING REGULATIONS
4] 7.3.2 LAY OUT
7 7.4 UPPER FLOORS
-] 7.4.1 TYPES OF UPPER FLOORS
-] 7.4.2 STRUCTURE OF UPPER FLOORS
7 7.4.3 SUSPENDED TIMBER UPPER FLOORS
-] 7.4.3.1 Floor Joists
-] 7.4.3.2 End Support of Floor Joists
-] 7.4.3.3 Trimming
=~ 7.4.4 REINFORCED CONCRETE UPPER FLOORS
-] 7.4.4.1 Monolithic Reinforced Concrete Upper Floors

-] 7.4.4.2 Precast Concrete Upper Floors
-] 7.4.4.3 Hollow Block and Waffle Floors
7 7.5 FLOOR FINISHES
7 7.5.1 JOINTLESS FLOOR FINISHES
] 7.5.1.1 The most common of these is the Cement/Sand Screed

3] 7.5.1.2 Granolithic Concrete Finishes
31 7.5.1.3 Terazzo
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] 7.5.3 SHEET FLOOR FINISHES
-] 7.5.4 WOOD FLOOR FINISHES
= 8. OPEN FIREPLACES, CHIMNEYS AND FLUES
-1 8.1 FUNCTION OF FIREPLACES AND FLUES
= 8.2 PRINCIPLES OF FIREPLACE DESIGN
-] 8.2.1 TRADITIONAL OPEN FIREPLACE
-1 8.2.2 IMPROVED SOLID FUEL APPLIANCES
-1 8.3 PRINCIPLES OF FLUE DESIGN
= 8.4 CONSTRUCTION OF FLUE DESIGN
-] 8.4.1 NON-CONVECTOR OPEN FIRES
-] 8.4.2 CONVECTOR OPEN FIRES
-1 8.5 CONSTRUCTION OF CHIMNEYS
= 9. ROOFS
9.1 FUNCTIONAL REQUIREMENTS
19.1.1 STRENGTH AND STABILITY
-1 9.1.2 WEATHER RESISTANCE
-1 9.1.3 THERMAL INSULATION
-1 9.1.4 FIRE RESISTANCE
:19.1.5 SOUND INSULATION
2 9.2 TYPES OF ROOF STRUCTURES
-1 9.2.1 FLAT AND PITCHED ROOFS
-19.2.2 STRUCTURE OF THE ROOF
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= 9.3 FLAT ROOFS

31 9.3.1 PHYSICAL AND STRUCTURAL PROBLEMS
31 9.3.2 STRUCTURE OF A FLAT ROOF

-1 9.3.3 THERMAL INSULATION MATERIAL

-1 9.3.4 SINGLE AND DOUBLE FLAT ROOF CONSTRUCTION
] 9.3.5 PARAPET WALLS

= 9.4 PITCHED ROOFS

] 9.4.1 SHAPES OF PITCHED ROOFS IN TIMBER
-19.4.2 TERMS

7 9.4.3 TYPES OF PITCHED ROOFS IN TIMBER (STRUCTURES)
-1 9.4.3.1 Mono-(single) pitched Roof

1 9.4.3.2 Lean - to Roof

-1 9.4.3.3 Couple Roof

-1 9.4.3.4 Close couple Hoof

-] 9.4.3.5 Collar Roof

-] 9.4.3.6 Double or Purlin Roof

-1 9.4.3.7 Tripple or Trussed Roofs

-] 9.4.3.8 Trussed Rafters

-1 9.4.3.9 Hipped Roofs

31 9.4.4 VALLEY

31 9.4.5 EAVES TREATMENT

3] 9.4.6 OPENINGS IN TIMBER ROOFS

=7 6 E DANELC ~ANAV/EDIAIRC
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31 9.5.1 FUNCTION OF ROOF COVERINGS

1 9.5.2 TYPES OF ROOF COVERINGS

1 9.5.3 SUBSTRUCTURES

] 9.5.4 CHOICE OF ROOF COVERINGS

3] 9.5.5 MATERIALS AND COVERING METHODS
= 10. FRAMED STRUCTURES

-1 10.1 STRUCTURAL CONCEPT

-1 10.2 FUNCTIONAL REQUIREMENTS

31 10.3 STRUCTURAL MATERIALS

31 10.4 LAYOUT OF FRAMES

= 10.5 BUILDING FRAMES

-1 10.5.1 FUNCTIONS OF BUILDING FRAME MEMBERS
~ 10.5.2 REINFORCED CONCRETE FRAMES

1 10.5.2.1 Reinforced Concrete Beams

-1 10.5.2.2 Reinforced Concrete Columns

-1 10.5.2.3 Reinforced Concrete Slabs

= 10.5.3 PRECAST CONCRETE FRAMES

-1 10.5.3.1 Methods of Connections

~ 10.5.4 STRUCTURAL STEELWORK FRAMES
-1 10.5.4.1 Structural Steel Frames

-] 10.5.4.2 Castellated Universal Sections

-1 10.5.4.3 Connections
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10.5.4.4 Structural Steel Connections
-1 10.5.4.5 Frame Erection
-1 10.5.4.6 Fire Protection of Steelwork
~ 10.5.5 TIMBER FRAMES
1 10.5.5.1 Columns and Beams
-1 10.5.5.2 Connections
-1 10.5.5.3 Building frames in timber
-1 10.5.5.4 Prefabrication
~ 10.6 PORTAL FRAMES
:110.6.1 THEORY
-1 10.6.2 CONCRETE PORTAL FRAMES
1 10.6.3 STEEL PORTAL FRAMES
31 10.6.4 TIMBER PORTAL FRAMES
™~ 11. PROTECTION OF BUILDINGS

=~ 11.1 EXCLUSION OF WATER

~ 11.1.1 PRECIPITATION

1 11.1.1.1 Roof Drainage

3 11.1.1.2 Flooding

1 11.1.1.3 Drought

-1 11.1.2 DAMP RISING AND MOISTURE MIGRATION
-1 11.1.3 CONDENSATION

~ 11.2 THERMAL INSULATION
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31 11.2.2 INSULATING MATERIALS
7 11.3 SOUND INSULATION
-1 11.3.1 DEFINITION
-7 11.3.2 SOUND INSULATION
-] 11.3.3 EXTERNAL NOISE
™ 11.4 FIRE PROTECTION
™7 11.4.1 STRUCTURAL FIRE PROTECTION
-] 11.4.1.1 Fire Load
-] 11.4.1.2 Fire Resistance of Material

-] 11.4.1.3 Appropriate Types of Construction

= 12. FINISHING &. FINISHES

= 12.1 EXTERNAL WALL FINISHES

-1 12.1.1 EXTERNAL RENDERING

-1 12.1.2 CONCRETE FINISHES

= 12.1.3 CLADDING

-1 12.1.3.1 CLADDINGS FIXED TO A STRUCTURAL BACKING
-1 12.1.3.2 CLADDINGS TO FRAMED STRUCTURES
-1 12.1.4 EXTERNAL PAINTS AND FINISHES

2 12.2 INTERNAL WALL FINISHES

1 12.2.1 PLASTERING

1 12.2.2 OTHER INTERNAL WALL FINISHES

-1 12.2.3 PAINTING
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7 13. STAIRS

-113.1 INTRODUCTION

-1 13.2 DEFINITION OF TERMS

1 13.3 TYPES OF STAIRS

= 13.4 DESIGN OF STAIRS

-1 13.4.1 RISE - TREAD - PROPORTION
-113.4.2 SLOPE OR PITCH

1 13.4.3 LANDINGS

1 13.4.4 WIDTH

-1 13.4.5 WALKING LINE

=~ 13.5 CONSTRUCTION OF STAIRS

1 13.5.1 BRICK STAIRS

1 13.5.2 STONE STAIRS

~ 13.5.3 CONCRETE STAIRS

-1 13.5.3.1 In Situ Cast R.C. Stairs
-1 13.5.3.2 Precast Concrete Stairs
1 13.5.4 TIMBER STAIRS

1 13.5.5 METAL STAIRS

~ 13.6 MISCELLANEOUS

-1 13.6.1 BALUSTRADES/HANDRAILS

1 13.6.3 ESCALATORS

[ 2 a a SN SR N WA SIA IFA Sl ATMA

-1 13.6.2 'SAMBA' STAIR, LADDERS, DISAPPEAR STAIRS, RAMPS
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~ 14.1 DOORS

31 14.1.1 EXTERNAL DOORS

-1 14.1.2 INTERNAL DOORS

-1 14.1.3 PURPOSE MADE DOORS

= 14.1.4 METHODS OF CONSTRUCTION
] 14.1.4.1 Door terminology

] 14.1.4.2 Panelled and glazed wood doors
-] 14.1.4.3 Flush doors

-] 14.1.4.4 Fire-check flush doors

1 14.1.4.5 Matchboarded doors

= 14.1.5 FRAMES AND LININGS

] 14.1.5.1 Timber Door Frames

-] 14.1.5.2 Metal door frames

-] 14.1.5.3 Door linings

] 14.1.6 SPECIAL DOORS

= 14.2 WINDOWS, GLASS &. GLAZING

1 14.2.1 PRIMARY FUNCTIONS OF WINDOWS
1 14.2.2 BUILDING REGULATIONS

1 14.2.3 TRADITIONAL CASEMENT WINDOWS
3] 14.2.4 STANDARD WOOD CASEMENT WINDOWS
31 14.2.5 STEEL CASEMENT WINDOWS

1 14.2.6 BAY WINDOWS
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14.2.7 SLIDING SASH WINDOWS

-1 14.2.7.1 Vertical sliding windows (also called double hung sash
windows)

-] 14.2.7.2 Horizontal sliding windows
1 14.2.8 PIVOT WINDOWS

1 14.2.9 LOUVRES

= 14.2.10 GLASS AND GLAZING

-1 14.2.10.1 Glass

114.2.10.2 Glazing

1 14.2.11 MOSQUITO SCREENING (FLY SCREENS)
1 14.2.12 SUN-BREAKERS

=7 14.3 IRON MONGERY

-114.3.1 HINGES

1 14.3.2 LOCKS AND LATCHES

1 14.3.3 MISCELLANEOUS

2. ARCHITECTURAL DRAWING i

AD Ii ARCH. DRWNG
compiled: D. VOLKE --- LECTURE ---
AUG. '83
T (C A\ | TECHNICAL COLLEGE ARUSHAH CIVIL ENGINEER. H
CHUO CHA UFUNDI ARUSHA DEPARTMENT
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REFERENCES:

1. C. Leslie Martin
"ARCHITECTURAL GRAPHICS"

2. E. Neufert
"ARCHITECTS DATA"

3. Dahmlos/Witte
"Bauzeichnen"

2.1 TYPES OF PROJECTIONS

Drawings are a medium through which the draftsman or designer conveys his ideas and instructions to

others. Therefore an understanding of all types of drawing is necessary in order to present informations
in the clearest and most effective manner.

e —— e

- -
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A ORTHOGRAPHIC PROJECTORS PERPENDICULAR TO PICTURE PLANE

The theory of any type of projection drawing assumes that the drawing can be made by locating the
intersections of lines, which are called PROJECTORS from points on the object with a plane of
projection called the PICTURE PLANE:

The lines connecting the points thus located on the picture plane make the projected drawing of the
object. The three factors which determine the type of projection drawing are:

1. The relation of the object to the picture plane
2. The relation of the projectors to the picture plane, and
3. The relation of the projectors to each other.

PICTURE PLANE

— —PAOJECTORS

DRAWING

B OBLIQUE PARALLEL PROJECTORS OBLIQUE TO PICTURE PLANE

Various types of ORTHOGRAPHIC and PERSPECTIVE PROJECTION are obtained by changing the
relation between the object and picture plane. In OBLIQUE PROJECTION the different types are obtained

file:///D:/temp/04/stuff.ntm 21/201
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by changing the relative positions of the object and picture plane and by changing the scale of the
receding lines. Variations in pictural effect of any type of oblique drawing can also be secured by using

different directions for the projectors.

In actual drawing the paper is the picture plane on which the drawing is constructed by drafting methods
to conform to the assumed relations of the object, projectors, and picture plane.

C PERSPECTIVE PROJECTORS CONVERGE TO A STATION POINT

PROJECTION DRAWING is the science of constructing drawings of different types by the most efficient
and direct drafting methods.

CLASSIFICATION OF TYPES OF PROJECTION DRAWING

TYPE OF DRAWING

RELATION OF

GENERAL

file:///D:/temp/04/stuff.htm

| GRAPHIC |

SPECIFIC

OBJECT TO |PROJECTORS| PROJECTORS
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TYPE DIAGRAM | CLASSIFICATION|| PICTURE PL. TO TO
EACH OTHER PICTURE PL.

ORTHOGRAPHIC
AXONOMETRIC

MULTI - VIEW PARALLEL ON PARALLEL PERPENDICULAR
ONE FACE

ISOMETRIC OBLIQUE THREE | PARALLEL PERPENDICULAR
AXES AT EQUAL
ANGLES WITH

PICTURE PLANE

DIMETRIC OBLIQUE TWO | PARALLEL PERPENDICULAR
AXES AT EQUAL
ANGLES WITH

PICTURE PLANE

TRIMETRIC OBLIQUE ALL PARALLEL PERPENDICULAR
AXES
DIFFERENT
ANGLES WITH
PICTURE PLANE

OBLIQUE CAVALIER PARALLEL ON PARALLEL OBLIQUE 45°

PROJECTION ONE FACE

GENERAL PARALLEL ON PARALLEL OBLIQUE AT

ANl 1AL AAAI™ AN~ AAINS AAPAIAI ™
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VUbLIWUE UNE FALLE ANY ANULLE

CABINET PARALLEL ON PARALLEL OBLIQUE AT 63°
PROJECTION ONE FACE APPROX.
PERSPECTIVE ONE-POINT PARALLEL ON CONVERGE VARIOUS
PERSPECTIVE ONE FACE TO APOINT | ANGLES
TWO-POINT OBLIQUE CONVERGE VARIOUS
PERSPECTIVE VERTICAL LINES |TO APOINT || ANGLES
PARALLEL TO

PICTURE PLANE

THREE-POINT OBLIQUE ALL CONVERGE VARIOUS
PERSPECTIVE THREE AXES TO APOINT || ANGLES
OBLIQUE TO

PICTURE PLANE

The most important types of projection are classified in the chart, typical examples of drawings of the
four most widely used divisions of projection drawing are given in the figure.

Most of the objects drawn in architecture have three sets of planes and lines which are mutually
perpendicular to each other.

PROJECTION DRAWING METHODS

A COMPARISON OF FOUR WIDELY USED TYPES OF DRAWING
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file:///D:/temp/04/stuff.ntm 25/201



25/09/2011 Building Construction with 14 Modules: 2. ARCHITECTURAL D...

(D) PERSPECTIVE
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TYPICAL LINES AND PLANES

2.2 ORTHOGRAPHIC PROJECTION

/

i F

In any type of drawing those parts of the object which are parallel to the picture plane are shown in their

TRUE SHAPES.

In ORTHOGRAPHIC PROJECTION where the projectors are parallel lines, all parts of the object which are

parallel to the picture plane are shown in their correct RELATIVE SIZES, that is, at the same scale -

file:///D:/temp/04/stuff.ntm
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regardless of their distances from the picture plane.

Since only one set of planes of an object can be shown parallel to the picture plane in a single drawing, it
is necessary to have a minimum number of three views of an object to give all of its sizes and shapes.
These three basic views are obtained by looking in three mutually perpendicular directions, and these
views are drawn on planes perpendicular to each of the three directions respectively.

The basic views, which are drawn true to scale, are taken at 90° to each other and when set on paper are
said to be drawn in the principal planes.

At present there are two methods of relating the principal views to each other, namely FIRST-ANGLE
PROJECTION (used in Europe) and THIRD ANGLE PROJECTION (used in Canada and U.S.A.)

These terms FIRST ANGLE and THIRD ANGLE have been derived from the mathematicians convention of
annotating the four right angles which make up the 360° of a circle, the first being 0° to 90° and the third
angle from 180° to 270°.

file:///D:/temp/04/stuff.htm 28/201



25/09/2011 Building Construction with 14 Modules: 2. ARCHITECTURAL D...

VP =VERTICAL PLANE
HP =HORIZONTAL PLANE

1st ANGLE PROJECTION

1. Projection of a Point (A)
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Orthographic projection of point A
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2. Projection of a line (AB)

(a) AB | VP
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(b) AB NOT parallel to any plane
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(A) PROJECTING ONTO THE GLASS BOX

Sz

N

(B) REVOLVING PLANES OF THE GLASS BOX
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(C) ARRANGEMENT OF DRAWINGS FROM THE GLASS BOX
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(D) ARCHITECTURAL ARRANGEMENTS
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(E) ARCHITECTURAL ARRANGEMENTS

The planes provided by the transparent box - shape of the figure are not always adequate to give TRUE
SHAPE VIEWS of all sides of a building. If a wall of the building is not parallel one of the typical planes
and consequently one of the faces of the transparent box, its TRUE SHAPE will not be shown by any of
the conventional elevations. Picture planes, which are added to the transparent box - shape in order to
obtain true shape views of planes of the object not parallel to the original planes of the box, are called
AUXILIARY PLANES (see figure A and D) and the projections made on these planes are called AUXILIARY
VIEWS.

The true shape of any oblique surface, such as a slating roof or wall, can then be obtained by projecting
onto an auxiliary plane parallel to the oblique surface.

AUXILIARY VIEWS

ELEVATION AUXILIARIES
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(A) VERTICAL AUXILIARY PLANE

FRONT ELEV.
(B) COMPLETE AUXILIARY VIEW
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FRONT ELEV. AUXILIARY ELEY,
(C) PART AUXILIARY VIEW

OBLIQUE PLANE AUXILIARIES

(D) OBLIQUE AUXILIARY PLANE
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FRONT ELEV, SIDE ELEV.
(E) GABLE ROOF AUXILIARY
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FRONT ELEY SIDE ELEYV

(F) HIP ROOF AUXILIARY
2.2.1 CONSTRUCTION OF ORTHOGRAPHIC PROJECTION

In the CONSTRUCTION of orthographic projections, it should be kept in mind that all the different views
must check. Drafting methods for the construction of orthographic projections are shown in the figure.

EQUAL DIVISIONS ON GEOMETRIC SHAPES

\
1 \\ \\

J N \
| Dﬂ__
——

(A) TURNING MEASUREMENTS WITH CIRCULAR ARCS

%

li I
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U

——

)
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(B) TURNING MEASUREMENTS ON A 45° BISECTOR

(C) OCTAGON

M\ AAANIE
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\V) LuUNLC

(E) CYLINDER
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i

" (F) OCTAGONAL BUILDING
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(G) SPIRAL STAIRS
2.2.2 ELEVATIONS

The most common auxiliary views in architecture are ELEVATIONS. The drafting process by which an
auxiliary elevation is made may vary in details of construction. However, in all cases the heights may be
taken from any other elevation of the building and the horizontal dimensions from plan.

The figure shows two methods of making the auxiliary elevation from a front elevation and plan. In B the
auxiliary drawing is made to show the entire building, as would usually be done in architectural drawing.

In C only the part of the building parallel to the picture plane is shown in each elevation.
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The front roof plane of E is shown by the front elevation to be a rectangle. The length of this roof area is
shown in the front view and its true slant-height is shown in the side view. The rectangle made by using
these two dimensions is the correct auxiliary view of the front roof plane.

In F all four planes of the simple hip roof are drawn in the auxiliary views. Such drawings are useful to
show the true shapes and areas of the roof planes and the true lengths of lines in those planes. The
slanting lines in the auxiliary view of F show the true length of the hips. The length of any straight line
can be determined graphically by making an auxiliary view on any picture plane parallel to the line.

F - i
F
- T ri
Fi - r
i - 1 4

(A) POSITION OF PLANE
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(B) TOP PART REMOVED

|

(C) PLAN OF REMAINDER

(D) ROOF PLAN
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(E) FRAMING PLAN

(F) REFLECTED PLAN

2.2.3 PLANS AND SECTIONS

In addition to the exterior views of building it is usually necessary to have one or more views made which
CUT through the structure and shows the interior. These views are known as

1. PLAN, which is the term applied to any view on a HORIZONTAL PICTURE PLANE either from
the exterior or cut through, and

2. SECTION, which is the name given to any view cutting through the building on a VERTICAL
PLANE.

Both, the ARCHITECTURAL PLAN as well as the ARCHITECTURAL SECTION are demonstrated in the
figure.
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(A) POSITION OF PLANE
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(B) RIGHT SIDE REMOVED
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(E) LONGITUDINAL SECTION

——

-

2.3 PICTORIAL DRAWING

- 7
A

2.3.1 AXONOMETRIC PROJECTION

Axonometric and oblique drawings are similar in many respects. Both give views of the object which

show all three typical sets of lines and planes in ONE drawing. Both are more easily understood than

orthographic drawings because they show all three dimensions in one drawing and indicate the relations
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of the various parts of the object to each other.

A
?

(A) AXONOMETRIC

In both axonomic and oblique drawings parallel lines in any direction are drawn parallel. This simplifies
construction but causes the more distant parts of the object to appear to be too large. This pictorial
defect is the principal criticism of these types of drawings.

5 [ ™

SN

(B) OBLIQUE

4

The three typical sets of lines of the object are all measured to scale in axonometric and oblique
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drawings. Therefore most of the measuring can usually be done directly on the lines of the drawmg
itself, and it is practical to give dimensions on the drawings. Simplicity of construction is the chief
advantage of these drawings over perspective drawing.

An AXONOMETRIC projection is an orthographic projection in which the object is tilted so that none of
the three typical sets of planes, and consequently none of the axes at the intersections of these planes,

are parallel to the picture plane.

_'__.-""

2 -

= <

.\

(C) PERSPECTIVE

Projectors from the object, perpendicular to the picture plane, locate points on the projected drawing of
the object.

All axonometric projections may be divided into three classifications:

1. ISOMETRIC projections, in which all three of the axes make equal angles with the plane of
projection,

2. DIMETRIC projections, in which two of the axes make equal angles with the plane of
projection, and the third axis is at different angle,

file:///D:/temp/04/stuff.htm 54/201



25/09/2011 Building Construction with 14 Modules: 2. ARCHITECTURAL D...
3. TRIMETRIC projections, in which all three axes are at different angles with the picture plane.

N\

(A) ISOMETRIC (B) DIMETRIC " ToimETRIC

The axonometric drawings of a cube in the figure indicate the relation of the cube to the pictureplane in
each case:

- In the isometric drawing all edges of the cube are represented as being of the same length
because they are all turned at the same angle to the picture plane

- In the dimetric drawing of the cube two of the sets of edges are the same length and the third
set a different length.

- In the trimetric drawing all three sets of edges of the cube are shown at different sizes,
because the three sets of lines make different angles with the picture plane.

The relative sizes of the edges of the cube in the dimetric and trimetric drawing can be varied, but the
relation is isometric drawing does not allow any variation.

2.3.2 ISOMETRIC PROJECTION

file:///D:/temp/04/stuff.htm 55/201



25/09/2011 Building Construction with 14 Modules: 2. ARCHITECTURAL D...

A scale is assumed for the object and the projected or foreshortened size drawing for that scale is
shown in an isometric projection. The projected size of the axis lines is 0.816 of the actual length of the
lines. An isometric drawing of an object is measured at any desired scale without considering the scale
size of the object represented. The figure shows the difference in size between the isometric projection
(B) made with the isometric scale and the isometric drawing (C) measured with the ordinary scale.
Although isometric drawings are satisfactory for most practical purposes isometric projections
sometimes have advantages.

(A) ISOMETRIC AXES
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(C) ISOMETRIC DRAWING

Making an isometric drawing the angle between two adjacent axes of an isometric drawing is 120°. When
one axis is vertical the other two are at 30 with the horizontal. To make an isometric drawing of a simple
rectangular object: from a point selected for one of the front corners of the object draw the three axis
lines and lay out on these lines their scale sizes. From the ends of the lines draw lines parallel to the

axes to complete the drawing.

A B B L+
0 D
FRONT S ) D E
P L AN

(A) MULTI-VIEW DRAWINGS
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(B) AXES LOCATED

N

(C) OBJECT DRAWN

NE

(A) ONE AXIS VERTICAL (B)
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Isometric Construction Methods:

- Offset method
- Box method
- Section

Building Construction with 14 Modules: 2. ARCHITECTURAL D...

(C) ONE AXIS HORIZONTAL (D)

(E) INCLINED

All steps are illustrated in the figure
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(A) EXTERIOR OF BUILDING
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(B) VOLUMES BELOW CEILING
2.3.3 DIMETRIC PROJECTION

The figure shows a cube placed so that the top and bottom are horizontal and the two visible sides make

equal angleswith the picture plane. Imagine the cube to be rotated forward on a horizontal line which is
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parallel to the picture plane, thus keeping the sides allways at equal angles to the picture plane until the
top is in a vertical position.

As the cube was rotated between these two positions the projections of its axes passed through all
possible dimetric relations to each other. A few of the infinite number of possible dimetric positions
obtained in this manner are illustrated in the figure. In these illustrations the two equal axes are turned
to make equal angles with a horizontal line. If one of these equal axes is turned vertically then the axes
to either side will be at different scales and at different angles with a horizontal line. Thus it is possible
to use the same spacings of the axes that are shown in the left column of the figure and twist them to
new positions with one of the two equal axes in a vertical position and get a new set of pictorial effects,
such as are illustrated in the right column of the figure. Dimetric drawings can then be made with the
angles and scales giving either a symmetrical or an unsymmetrical arrangement.
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SYMMETRICAL | UNSYMMETRICAL

Isometric drawing is rigid and inflexible. There is only one possible view of the three typical planes which
meet in any corner of the object because the axes must be equally spaced.

Because of its great variety of possible pictorial effects dimetric drawing overcomes the following faults
and shortcomings of isometric drawings:

1) The lines of a hip roof and of equal projections of the near corner form parts of continuous
vertical line in isometric drawing. This pictorial defect can be avoided in dimetric drawing by
using the position of axes, which causes the two sides of the object to be turned at different
angles to the picture plane.

2) One of the three typical planes of the object can be emphasized in dimetric drawing by
turning the object so that this plane is seen more directly and consequently occupies a greater
proportionate area in the drawing. The emphasis on one plane and subordination of the other
two can be in any desired ratio.

3) Two of the planes of the object can be emphasized equally and the third subordinated. Thus,
it is possible to subordinate the roof or floor area and emphasize the walls or to subordinate one
wall. An example of subordination of roof areas and relatively increased importance of wall areas
are shown in the figure. By showing less of the roof it is also possible to see more of the wall
under an extending roof.

4) The unpleasant effect of wall planes at 45° in isometric projection can be avoided in dimetric
drawing.
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Dimetric drawing has the advantage of allowing the choice of a symmetrical or unsymmetrical view of the

object and emphasis on one or two of the three planes. It permits variation in the pictorial effect
obtained, while isometric drawing is rigid and inflexible.

A carefully chosen dimetric drawing usually gives the most pleasing results of any of the usable types of
parallel line pictorial drawing. It ranks next to perspective in desirability for presentation work.

(B) EMPHASIS ON IMPORTANT WALL FLOOR AND ONE WALL SUBORDINATED
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(D) CLEARER REPRESENTATION OF 45° WALL SURFACES
ISOMETRIC DIMETRIC

DIMETRIC SCALES &. ANGLES
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(E)

EXAMPLES

2.3.4 OBLIQUE PROJECTION
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In oblique projection the projectors are oblique to the picture plane and the object is usually turned with
one of the typical planes parallel to the picture plan (see fig. A)

In axonometric projection the projectors are perpendicular to the picture plane and the object has all
three typical planes oblique to the picture plane. Thus, both the relation of the object to the picture plane
and the direction of the projectors in oblique drawing differ from those of axonometric drawing.

(A) PICTORIAL VIEW OF OBJECT AND DRAWINGS

Although the drawings M and O of figure A may be considered oblique drawings they are made with the
projectors in planes parallel to one of the typical planes of the object and are neither good pictorial
drawings nor characteristic oblique drawings. Drawing N shows the characteristic oblique drawing in
which the projectors are oblique to the three typical planes of the object. Fig. B shows these drawings as
they would appear from in front of the picture plane.
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REGEDLING LIHESﬂ

(B) DRAWINGS SEEN ON THE PICTURE PLANE
2.3.4.1 Length of Receding Lines

The angle of the projectors with the picture plane determines the length of the receding lines of an
oblique drawing. If the projectors make an angle of 45° with the picture plane the receding lines will be
projected in their true length.

From the end b of a given receding line a - b (fig. C) any number of projectors can be drawn making an
angle of 45° with the picture plane. The intersections of these projectors with the picture plane will form
a circle with the end 'a’' of the line 'a-b' as a centre and the projectors will form a right cone with 'b' at the
apex and 'a' at the centre of the base. The possible projections of the receding line 'a-b' radiate in all
directions from the end 'a’ of the line.

DIRECTION OF RECEDING LINES
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(D) SIDE VIEW

(E) FRONT VIEW

Therefore a line can be drawn at any angle from a (fig. E), to represent the receding line 'a-b' in an
oblique drawing, and the projection of the line 'a-b' will be equal to the length of the line itself if the

projectors make an angle of 45° with the picture plane. By varying the angle of the projectors with the
picture plane the receding lines can be made larger or smaller than scale size.

file:///D:/temp/04/stuff.ntm 74/201



25/09/2011

2.3.4.2 Construction of Oblique Drawings

The block shape shown in fig. A is drawn in oblique by proceeding as follows:

Step 1: Draw the horizontal and vertical axes and from their intersection lay out the receding

axis at any desire angle.

Building Construction with 14 Modules: 2. ARCHITECTURAL D...
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Step 2: Lay out the dimensions of the object on the axis lines
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Step 3: Draw lines from the measurements to complete the drawing.

Offset Method: The way of construction is illustrated in fig. B. Usually most measurements on an oblique
drawing can be made on lines parallel to the axes. However, the planes of the object which are parallel to
the picture plane appear in their true shapes and measurements can be made on them at any angle.
Furthermore, any slanting lines which are parallel to the picture plane are drawn in their true directions
and lengths.

4
I s

= Fi = Fd
(B) OFFSET CONSTRUCTION

2.3.4.3 Rules of Oblique Drawing

There are two rules of oblique drawing which should be followed when it is practical to do so (see fig. C)
Rule 1: Turn the length of the object parallel to the picture plane

Rule 2: Turn the most complex or characteristic face of the object parallel to the picture plane
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[ L

WRONG
WRONG
RIGHT REGHT
RULE-T RULE-II

(C) SELECTING THE VIEW

The purpose of the first rule is to decrease the appearance of distortion by making the reciding lines
represent the short dimension of the object.

The purpose of the second rule is to show the true shapes of characteristic forms of the object and
simplify construction.

2.3.4.4 Scale of the Receding Lines

Since the projectors can be at any angle with the picture plane the receding lines of an oblique drawing
can be drawn at any scale.

The four drawings of the cube in the figure show the effect of different scales for the receding lines on
the proportions of the drawings.
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- The receding lines of the CAVALIER- PROJECTION in which the same scale is used on all lines,
appear to be too long.

- The CABINET PROJECTION, with half- scale on the receding lines, has gone too far in the
other direction, making the receding lines appear too short and the object appear thin.

©

(A) CAVALIER PROJECTION TOO LONG

When the scale of the receding axis is made 3/4 or 2/3 of the scale of the horizontal and vertical axes the
proportions of the drawings are better.

®

(B) IMPROVED PICTORIAL PROPORTIONS

Cavalier projection has the advantage of simplicity of construction. The use of 3/4 or 2/3 scale on the
receding lines gives a better pictorial effect.
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(C) IMPROVED PICTORIAL PROPORTIONS

=Y

One of these scales should be used when appearance is an important factor.

©

(D) CABINET PROJECTION TOO SHORT

2.3.4.5 Direction of Receding Lines

Since the receding axis of an oblique drawing can be drawn in any direction it is possible to secure a
great variety of pictorial effects. The figure shows three variations of direction of the receding lines for
an exterior and an interior.
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2.3.4.6 Position of Axes

In all the preceding illustrations of oblique drawing one axis has been horizontal and another vertical.
However, the axes may be turned in any position, if two of the three are kept at 90° with each other.

In A: One axis is vertical, another horizontal
In B: The oblique axis is horizontal
In C: None of the axes is vertical or horizontal

In D: The oblique axis is vertical
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=——

(A) ELEVATION PLANE TRUE SHAPE ELEVATION OBLIQUE

(D) PLAN PLANE TRUE SHAPE PLAN OBLIQUE

The PLAN OBLIQUE axis position, shown in D, is often used in drawing pictorial views in which it is
advantageous to have the picture plane horizontal and parallel to the floor plane. This position of the
axis allows all horizontal areas to appear in their true forms.
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For either interior or exterior designs having horizontal, circular or other complex forms this

arrangement of the axes is to be recommended for simplicity of construction and for clearest
representation of the shapes. With the oblique axis vertical, the other axes must remain at 90° with each

other but may be turned in any desired relation to the vertical axis. The oblique lines (vertical) should be
drawn at 2/3 or 3/4 scale.

TRUE SHAPE PLANES ARE SHADED ON THIS PAGE
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SCALE AND ANGLE DIAGRAM

file:///D:/temp/04/stuff.htm 82/201



25/09/2011 Building Construction with 14 Modules: 2. ARCHITECTURAL D...

(A) ALL WALLS SHOWN

file:///D:/temp/04/stuff.ntm 83/201
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(A) PLAN OBLIQUE OF AN AQUARIU
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\ ™~ \ \\
(B) ELEVATION OBLIQUE OF A RESTAURANT

2.4 PERSPECTIVE DRAWING
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rerspective drawing Is essential In the wWOork or the arcnitect ana aesigner, pecause It IS the only type or

drawing which represents an object in the natural and pleasing way that it would actually appear to the
eye. In all other types of pictorial drawing all parallel lines are drawn parallel and produce the unpleasant

illusion of becoming farther apart on the more distant parts of the object.

1
FRONT ELE¥ATIDN F L 0 & R P L &AW

(A) MULTI-VIEW DRAWINGS
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(B) PERSPECTIVE DRAWING

PERSPECTIVE is of value for:

1. drawings which can be easily understood by anyone,
2. an accurate method of studying and perfecting designs, and
3. explanatory sketches and drawings.

2.4.1 PERSPECTIVE TERMS

STAND POINT (S.P.) is the position of the observers eye and is assumed to be the position from which
an object is seen.

PROJECTORS. In perspective drawing the projectors converge to a station point instead of being
parallel as they are in all other types of drawings.

Perspective projectors are imaginary lines of sight from the eye of the observer to points on the object.

PICTURE PLANE (P.P.) is an imaginary plane which intersect the perspective projectors in order to give
points through which the perspective drawing is made, as though drawn on the picture plane.

VANISHING POINT (V.P.) is a point at which lines, not parallel to the P.P. appear to meet on the horizon
line.

CENTRE OF SIGHT is the point at which the line of sight meets the P.P. and should be as near as
possible to the centre of the object.
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GROUND PLAN (G.P.) is the horizontal plane on which the object rests.

GROUND LINE (G.L.) is the intersection of the ground plane and the picture plane.

HORIZON LINE (H.L.) is the line parallel to the ground line and passing through the centre of sight on
EYE LEVEL (E.L.).

2.4.2 PHENOMENA OF PERSPECTIVE DRAWING

- Sizes.

In a perspective drawing sizes are shown as they appear to the eye from the position of the station
point, NOT as they actually are.

The converging projectors reduce the perspective sizes of distant objects causing them to appear to be
smaller than identical objects nearer the picture plane.

v/

(A) CONVERGING PROJECTORS IN PERSPECTIVE

PROJEGTORS

Objects in front of the picture plane are enlarged in the size by the projectors.
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ONLY THE LINES IN THE PICTURE PLANE ARE DRAWN TO THEIR SCALE SIZES:

- Measurements.

Since lines of equal length on the object may appear in an infinite variety of sizes in a perspective
drawing, it is impossible to measure sizes directly on the drawing except in special cases. The
determination of sizes, and especially of heights, is one of the most difficult features of making an
perspective drawing.

Any lines of the object which lie in the picture plane can be measured to scale.
Parts of the object in front of the P.P. will be larger than scale size.

Parts of the object in the back of the P.P. will be smaller than scale size.

(B) PARALLEL PROJECTORS IN ALL OTHER DRAWING
The various methods of perspective drawing obtain this correction of sizes in different ways.
- Shapes.

In perspective drawing the object is represented as it appears to the eye. Areas and angles usually do
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not appear in perspective as they really are.

(C) EFFECT OF DISTANCE ON PERSPECTIVE

Rectangles and squares are often drawn as irregular quadrilaterals with four unequal sides and four
unequal angles.

A right angle seldom appears as such in a perspective but is drawn as an acute or obtuse angle. A circle
usually appears as an ellipse in perspective.

-_"'_"'-u--__
(D) VARIATIONS OF SIZE IN LINES AND AREAS
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- Horizontal Surfaces.

The horizon is at the level of the station point in a perspective drawing. The eye looks up at things above
the horizon and down on things below the horizon. Horizontal surfaces above the horizon (eye level) are
visible from below and horizontal surfaces below the horizon. Such as steps, are visible from above.
Thus, both the ceiling and floor of a room may be seen in the same perspective drawing, if the horizon
line is located at some position between the floor and ceiling.

(A) APPEARANCE OF SHAPES OF AREAS AND MASSES

The size of a horizontal area in a perspective drawing depends on the distance and angle from which it is
seen.

HORIZON
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(B) HORIZONTAL AREAS IN PERSPECTIVE

With the area at a constant horizontal distance from the station point, at the level of the horizon, a given
horizontal area appears as a line and increases in visible size with its distance above or below the
horizon.

When the height of a horizontal or vertical area is constant, its visible size increases as it approaches
the station point and diminishes as it recedes farther from the station point.

FiFFd

(C) EFFECT OF HEIGHT ON HORIZONTAL AREAS

Except that, whenever the line of vision passes through the plane of a surface the surface is always
seen as a LINE. l.e.: any horizontal plane at the level of the horizon would always appear as a straight
line.

- Lines Parallel to the Picture Plane.

These lines retain their true direction in perspective. Thus, horizontal and vertical lines parallel to the
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picture plane remain respectively horizontal and vertical. Sets of parallel lines which are parallel to the
picture plane remain parallel perspective just as they do in orthographic projection.

However, the length of the parallel lines in perspective varies with the distance from the picture plane,
instead of being projected in actual size relations.

LIME—,

HUHIIQHF

- Lines NOT Parallel to the Picture Plane.

In perspective each set of parallel lines which is not parallel to the picture plane converges to its
vanishing point. The vanishing points of all sets of horizontal lines are located on the horizon, which is
always on a level with the eye of the observer, the Station Point.

PERSPECTIVE SYSTEMS

PARALLEL OR ONE-POINT PERSPECTIVE SYSTEM
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LEFT RIGHT
VANISHING vE—
POINT SRIZON LINE

(D) PERSPECTIVE

OBLIQUE OR THREE-POINT PERSPECTIVE SYSTEM

(E) PLAN
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2.4.3 SYSTEMS OF PERSPECTIVE DRAWINGS

file:///D:/temp/04/stuff.ntm 97/201



25/09/2011 Building Construction with 14 Modules: 2. ARCHITECTURAL D...

There are three systems of perspective drawing which are classified according to the relation between
the object and the picture plane and the resulting number of vanishing points for the three sets of typical
lines.

Most buildings have as important elements three sets of planes which are illustrated by a box.

One of these sets of planes is horizontal (top and bottom). The other two are vertical and at right angles
to each other. These planes meet in the three sets of typical lines of which one set is vertical and the
other two horizontal and at right angles to each other.

In the PARALLEL or ONE POINT perspective system one set of planes and two sets of lines of the object
are parallel to the picture plane, Fig. A. Lines of these two sets remain respectively vertical and
horizontal in perspective, Fig. B. The remaining set of horizontal lines is perpendicular to the picture
plane and converges to a vanishing point.

In the ANGULAR or TWO POINT perspective system the object is turned with both sets of horizontal
lines at an angle to the picture plane, as shown in the plan of Fig. C. There are, therefore, two vanishing
points, one for each of these sets of horizontal lines, Fig. D. Since the vertical lines are parallel to the
picture plane they remain vertical and parallel in the perspective.

In the OBLIQUE or THREE POINT perspective system the object is turned, or the picture plane tilted, so
that none of the three sets of typical planes and lines of the object is parallel to the picture plane, plan
Fig. E. Since all three sets of lines are at an angle to the picture plane, there are three sets of converging
lines and three vanishing points, as shown in Fig. F.

The three vanishing points of the typical sets of lines are the only ones mentioned in this discussion of
systems of perspective drawings. However, vanishing points of other sets of parallel lines are sometimes
useful. Their location and use will be ex-planed later.

2 A A METHNANC NC DEDCDENATIV/E ND AWIIIN/RC
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A perspective of an existing object can be sketched on a picture plane made of a sheet of glass in the
following manner: Place the picture plane at arms length, keep the eye in one position, and draw lines to

exactly cover the lines of the object as seen through the stationary picture plane (see fig.). A window
glass makes an excellent picture plane for this purpose. Whenever the object is not conveniently
located, when greater accuracy is required, or when there is no existing object but only the drawings of
some proposed structure, it is necessary to use some other method of making the perspective.
However, the various drafting methods of making perspective drawings are based on this method of
sketching the perspective of an existing object on a transparent plane.

A perspective drawing is made by working out by one of the drafting methods the positions of the lines
of the object as they would appear on a given picture plane from a given station point. Three of these
mechanical methods of constructing perspective drawings:

1. the direct projection method
2. the perspective plan method
3. the common method.

These methods are described in a general way in the following paragraphs and are explained in detail in
the chapters on one- and two-point perspective.

THE DIRECT PROJECTION METHOD has the simplest theory of any method of perspective drawing. Plan
and elevation views parallel to the picture plane showing the object, picture plane, and station point are
first drawn the fig. The converging projectors are then traced to the picture plane in plan and elevation.
Points on the perspective drawing are located from their heights, which are determined from the
projectors in plan. The drawings are so arranged that the heights can be carried across horizontally with
the T-square and the widths brought down vertically with the triangle to their positions in the
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perspective rrom the intersections ot the projectors with the picture plane.
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e —— e —— ek eerere]
PERSPECTIVE ELEVATION
DIRECT PROJECTION METHOD

The direct projection method is a good method for one-point perspective because the auxiliary drawings
used are the plan and elevations, or sections. These drawings are easily understood by the draftsman,
and are often available at the correct scale. In two-point perspective one or two special drawings are
required for the direct projection method. These drawings are auxiliary elevations or sections from a
corner (parallel to the picture plane) and are more difficult to construct and understand than the ordinary
elevations and sections. If this method is used without vanishing points very, slight inaccuracies will
change the directions of short lines and produce a warped effect. This method requires a great deal of
space on the drafting board and many construction lines. Although vanishing points are not required
their use will simplify the construction and make the drawing more accurate.

THE PERSPECTIVE PLAN METHOD allows the entire perspective to be constructed from measurements
made in the picture plane and brought into correct perspective sizes and positions by tracing line to
their vanishing points. The plan is first drawn in perspective. The vertical lines of the perspective
drawing are then obtained by drawing vertically from the perspective plan. The scale heights are laid out
on any convenient vertical line in the picture plane from which they can be traced by lines toward the
vanishing points into their correct perspective positions.

HEIGHT LINE

b 1y
RSPEGTIVE LINE

/
N\
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LINE OF HORIZONTAL MEASUREMENTS

PERSPECTIVE PLAN
PERSPECTIVE PLAN METHOD
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PERSPECTIVE
COMMON OR OFFICE METHOD

Since this method divides the construction into two steps, the construction lines are easier to trace to
the perspective. In addition to the vanishing points of the sets of typical lines not parallel to the picture
plane, the perspective plan method requires one or more measuring points to be used in drawing the
perspective plan. A measuring point is the vanishing point for the set of parallel lines, which transfers
scale measurements of horizontal dimensions from the horizontal measuring line to a base line of the

perspective plan. The location and use of measuring points is explained under one- and two-point
perspective.
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drawing. It can be placed on an important plane of the perspective, such as the floor of an interior or
ground plane of an exterior. It is practical and sometimes very convenient to use more than one
perspective plan for tall buildings. The perspective plan method requires less space on the drawing

board than any other widely used method and is considered the best method by some expert draftsmen.

THE COMMON METHOD is also called the OFFICE METHOD and the MIXED METHOD. It combines the
plan construction for horizontal spacing of vertical lines of the direct projection method and the height
construction of the perspective plan method.(Fig.) It is widely used in offices and schools. One reason
for its popularity is that plans and elevations which are available at the correct scale may be attached to
the drawing board and used as auxiliary drawings from which the perspective is made.

CHOOSING A METHOD Each of these methods of making perspective drawings has advantages and
disadvantages. Some problems are more easily solved by one method, some by another. This is partly
due to the varying nature of designs, and partly because of the information furnished by available
drawings of the object of which the perspective is to be made. All accomplish the same result - a true
picture of the object from some chosen position.

2.4.5 TWO-POINT PERSPECTIVE

Two-point perspective is the most widely used of the three perspective systems. It is typical of the way
in which buildings are usually seen and of photographs of buildings. It is, therefore, of greatest
importance to the architect and draftsman. When only one kind of perspective is to be learned two-point
perspective is in most cases the one.

THE COMMON METHOD. The most popular and most widely used method of two-point perspective is
called the common method. In this method the plan of the object, picture plane, and station point is used
to work out the horizontal spacing of points, and vertical lines for the perspective. The plan is turned

with the line of the picture plane horizontal. It is convenient to have an elevation at one side of and below
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the plan. From this elevation the heights can be carried across with the T-square to the construction for
the correct heights for the perspective. Any elevation, or section, or part of either drawing which gives
all of the heights necessary to construct the perspective drawing will serve for this purpose. Although it
is not necessary to have an elevation or section included in the construction its use makes the
construction more easily understood, decreases the chance of error in working out heights, and makes
the checking of construction easier.

THE CONSTRUCTION OF A SIMPLE TWO-POINT PERSPECTIVE.

The construction by the common method has been divided into a series of steps, illustrated in fig. A, B,
and C, These steps are typical of the procedure followed in this method of two-point perspective.

- THE AUXILIARY DRAWINGS are a plan and elevation. The plan of the object, picture plane, and station
point is drawn with the picture plane line horizontal (fig. A). The elevation is drawn and the horizon line
and ground line placed to suit it.

The horizon line is at the height of the eye of the observer. The ground line is drawn at the bottom of the
elevation. The station point should be approximately on a line perpendicular to the picture plane through
the center of the plan.

- THE VANISHING POINTS are located on the horizon line in the following manner (fig. B). From the
station point SP lines are drawn parallel to the two typical sets of horizontal lines of the plan to meet the
picture plane. From these intersections A and B vertical lines are drawn to the horizon to locate the two
vanishing points, VL and VR. All of the horizontal lines of the object which are parallel to the line SP-B in
plan vanish in VR in the perspective drawing. Likewise, all of the horizontal lines of the object which are
parallel to the line SP-A in plan vanish in VL in the perspective drawing.

- MAKING THE PERSPECTIVE requires the use of a plan and elevation. The horizontal spacing of all
points and vertical lines of the perspective drawing are obtained from the plan. This is done by drawing
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drawing vertical lines from these intersections to the perspective (Fig. C).
Since the nearest corner of the wall is in the picture plane its height is laid out to scale by drawing

horizontal lines from the top and bottom of the wall in elevation to the line of the corner in the
perspective. From these height measurements lines are drawn to VR to locate the top and bottom of the
right side. Likewise, lines are drawn to VL to locate the top and bottom lines of the left side.

The illustrations of Fig. A, B, and C show the elementary principles of two - point perspective by the
common method.

THE COMMON METHOD

ys—FLAN OF PICTURE PLANE

PLAN
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GROUND LINE —y t iR
ELEVATION
(A) STEP ONE THE AUXILIARY DRAWINGS
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B ,—PIGTURE PLANE

ELEVAT
(B) STEP TWO LOCATING THE VANISHING POINTS
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LF—PICTURE FLANE

PERSPELTIVE ELEVATION
(C) STEP THREE MAKING THE PERSPECTIVE
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1. All heights are laid out to scale in the picture plane only,

2. Heights are carried from their scale sizes in the picture plane into correct perspective

positions by tracing them along lines which vanish in the vanishing points and lead to the on the
object where the heights are used.

- THE LOCATION OF THE STATION POINT.

The pictorial effect obtained in a perspective drawing is determined by the position of the station point.
Since it would be possible to have the eye of the observer in any one of an infinite number of positions
in viewing an object it is possible to have an infinite number of different perspective drawings of the
object.

The location of the station point can be varied in three ways:

1. distance from the object
2. height
3. angle of view.

These variations and their effects on the perspective are discussed in the following paragraphs. The
general theory applies to interiors as well as exteriors.
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THE DISTANCE FROM THE STATION POINT TO THE OBJECT influences the pictorial effect and size of
the perspective. When the station point is near the object the horizontal lines not parallel to the picture
plane slant sharply (Fig. A). As the distance from the object is increased the horizontal lines flatten out
and the perspective approaches the form of an elevation perpendicular to the picture plane in which all
horizontal lines are parallel and horizontal (Fig. B and C). Parts of the object which are in front of the
picture plane become smaller as the distance from the object to the station point increases, and parts
behind the picture plane become larger. Both approach scale size as the distance increases and
conversely, both vary more from scale size as the distance diminishes. When the station point is near
the object the bottoms of horizontal surfaces above the horizon are large, as are the top surfaces of
horizontal areas below the horizon. As the station point moves farther away these areas become smaller
and disappear from view when the station point is at infinity (Fig. A, B, and C).
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The maximum angle of vision of the eye is usually assumed to be 45° or 60. This angle should include
everything shown in the perspective. When the height of the object is greater than its width the height
will determine the angle of vision. In one-point perspective the limit of vision is considered to be a cone

of rays from the eye, thus avoiding the distorted effect sometimes found in the corners of one-point
perspectives. To avoid excessive distortion in perspectives of spheres and circles, these shapes should
be kept within a 30° cone of vision in any type of perspective.

As a practical consideration the farther the station point is located from the object, the greater the
distance from the drawings to the various centers of converging lines. It is usually desired that these
centers be in reach of the T-square for drawing lines and that they be on the area of the board. When
the picture effect of the perspective is entirely satisfactory it is more convenient to keep all centers of
converging lines on the board.

THE HEIGHT OF THE STATION POINT determines whether the object is seen from above, below, or from
its own level in the perspective drawing. The relation of the station point, vanishing points, and horizon
is constant for varying heights of the station point if the distance from the picture plane to the station
point and the angle between the object and picture plane are constant. The perspective position of the
station point is always on the horizon when the picture plane is vertical. The picture plane is almost
always vertical in one-and two point perspective. The vanishing points of horizontal lines are always
found on the horizon. When the eye of the observer (SP) moves up or down, the horizon and VP's of the
horizontal lines move with it. The distance from the horizon to the ground line is the height of the eye of
the observer above or below the base of the building. Fig. A, B, and C uses the same position of the
horizon, SP and VP's but uses three different distances to the ground line, so that the view in the center
has the SP opposite the center of the object, while the other two have the SP above or below the object.
The relation of the horizon and ground line then determines whether the perspective is a view from
below (A), normal perspective (B) or an aerial view (C).
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THE ANGLE OF VIEW determines which sides of the object are seen and their relative widths in the
perspective. When a photographer takes a picture of a free standing building he walks around it to find
the best position for his camera. The draftsman can get similar information in two dimensions from a
plan of the building of which the perspective is to be made. He can choose a trial station point and, by
turning a straight-edge on this point as a pivot, he can determine which wall areas will be visible in a
perspective made from this point. Furthermore, he can determine the relative perspective widths and
importance of these areas and whether there is any unfortunate alignment of corners in an irregular
plan. From these observations he may be able to select a more satisfactory station point. The

experienced draftsman develops the ability to visualize the perspective effect from different positions
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around the plan of the object and thus choose the station point best suited to his purpose. The relative

importance of the sides shown in the perspective has probably the area test influence on the angle of
view. Ordinarily it is desirable to look more directly at the important side and less directly at the
unimportant one. In most perspectives of exteriors the entrance to the building is considered as an

essential. A reasonable amount of the entrance should be visible when the shape of the building does
not allow all of it to be shown from the chosen direction. When a model of the proposed building is
available it is very useful in selecting a station point. All three of the variables can be considered with a
model. The figure shows three views of the same object from different angles.

Regardless of the angle from which the object is seen, the station point should always be located
approximately on a line through the center of the plan and perpendicular to the picture plane. The
perspective is distorted when the station point is located very far to one side of this line. It is a great
temptation where the plan is set up and the correctly located station point does not give satisfactory
results, to take the easy way out and push the station point to one side. However, such a procedure
causes the perpendicular to the picture plane to be off center on the plan and perspective. It will,
therefore, cause the perspective to be out of proportion.

THE POSITION OF THE PICTURE PLANE. The size of the perspective drawing obtained with a given
object, given scale, and given relation between station point and object, can be varied by changing the
position of the picture plane (fig. A, B, and C) The nearer the picture plane to the station point the
smaller the perspective, the farther the picture plane from the station point the, larger the perspective. If
all positions of the picture plane are parallel the resulting perspective drawings will be identical in all
respects except size. The shifting of the position of the picture plane is a very helpful device for
obtaining any size perspective desired. However, there are limits to its use. Extreme enlargements may
be lacking in accuracy, while extreme reductions in size require space for the construction which is out
of proportion to the size of the resulting perspective drawing. The most common position of the picture
plane is through the nearest main corner of the object. Simplicity and directness of construction are the
principal advantages of this location of the picture plane. However, similar advantages are secured by
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having the picture plane pass through any visible corner ot the object. Other positions ofr the picture

plane can be used to increase or diminish the size of the drawing without greatly complicating the
construction. The constructions for points in front of and behind the picture plane have been given in
the preceding pages.
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VARIATIONS OF THE PICTORIAL EFFECT IN PERSPECTIVE are obtained by changing the height,
distance, and angle of view through manipulation of the station point. Variations in size of the
perspective drawing can be obtained by change of scale of the auxiliary drawings, and by varying the
position of the picture plane. An active imagination and the ability to visualize final results are as
important to the draftsman as to the photographer in obtaining interesting pictures. The draftsman who
understands the effect of the variables in perspective should be able to get the exact view that he
wishes and make it the size best suited to his purpose.
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When several perspective studies are made from a given design and none of them looks well, the
designer may be reluctantly forced to the conclusion that he has not designed a beautiful building. It is
even more difficult for the draftsman to make a dramatic perspective of a mediocre design than for the
photographer to make a glamorous photograph of a homely person. Furthermore, the architect must
prove the design in the actual building, and there is a question of professional integrity involved.
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BLOCK STUDIES AT SMALL SCALE, which show only the masses and principal features of the object,

can be made very quickly. They are of great value in choosing a station point for a larger and more
detailed perspective drawing. They often save time because the large perspective can be made correctly
the first time. With several possible variations considered in block form a better pictorial effect can be
secured. These simple preliminary studies may be compared to the proofs furnished by a photographer.
One of the proofs is selected for the final pictures or perspective.

While the beginner in perspective drawing needs the information from a number of block studies, he is
usually not as willing to make them as the expert draftsman who appreciates their value from experience.
On these speedy drawings the designer feels free to try arrangements which he would be very unlikely
to try for a single large perspective. There is, therefore, a psychological advantage in a number of block
studies which leads to greater imaginative freedom, and often to more dramatic results. Freehand
studies are used by many designers for ideas for perspectives.
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(D)
INTERIOR BLOCK STUDIES
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(B)
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(C)

THE PERSPECTIVE PLAN METHOD
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2.4.6 ONE-POINT PERSPECTIVE

The most striking and characteristic views of streets, landscape garden scenes, groups of buildings,
single buildings, and parts of buildings both exterior and interior, often show them as they would appear
in one-point perspective. One-point perspective is therefore important to the architect and draftsman,

because it is frequently more suitable for the subject to be drawn or gives a more characteristic view

than could be obtained with two - noint nersnective.
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One-point perspective is so named because only one of the three typical sets of lines converges to a
vanishing point. The remaining two sets of lines are parallel to the picture plane. Since lines which are
parallel to the picture plane retain their true directions, the lines of each of these two sets remain parallel

in perspective. In most one-point perspectives the picture plane is vertical. The vertical lines and one set
of horizontal lines of the object are parallel to the picture plane, and remain respectively vertical and
horizontal in the perspective drawing. The remaining set of horizontal lines is perpendicular to the
picture plane and converges to a vanishing point.

One-point perspective can be used appropriately and effectively whenever the object presents a good
appearance with the line of the center of vision of the observer perpendicular to one set of planes of the
object, and consequently parallel to one set of lines; that is, when the conditions under which the object
is naturally seen are those of one-point perspective.

Typical subjects for one-point perspectives are shown in the illustrations of the figure.
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Although one-point perspective is not as widely used as two-point perspective it is extremely useful for
both exterior and interior subjects and deserves the careful study and consideration of the person who
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wishes to become proficient in perspective drawing. Some of the most striking photographs used in

illustrations of architectural magazines are one-point perspective views. Since the photographer usually
has a wide range of choice of views, the one-point perspective position is chosen in most cases because
of its pictorial merits and not from necessity.

THE COMMON METHOD OF ONE-POINT PERSPECTIVE. The use of a plan showing the object, picture
plane, and station point is required for the construction of the perspective drawing.

Step | of the figure shows the location of the plan and elevation as the first step in making the
perspective. The elevation is in this example located below the station point of the plan and to the right
of the edge of the plan to leave a clear area for the perspective drawing. The horizon has been located
near the center of the height of the elevation.

,PISTURE _ PLANE

PL AN

+s¢P ELEVATION

HORIZON LINE — l_

STEP | - ARRANGING THE AUXILIARY DRAWINGS

In Step Il vertical lines are drawn from plan and horizontal lines from the elevation to give the
intersection of walls, floor, and ceiling of the room with the picture plane. This line of intersection is at
scale size since it Ties in the picture plane. The vanishing point is located by drawing a vertical line from
the plan of the station point to meet the horizon. When the position of one end of a line perpendicular to
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the picture plane has been located in the perspective drawing the line can then be drawn through this

point toward or away from the vanishing point.
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STEP Il - LOCATING VP AND LINES IN PICTURE PLANE

Step lll shows how the plan is used to determine the correct horizontal spacing of vertical lines for the
perspective drawing. The projectors are drawn from the two rear corners of the plan toward the station
point to meet the picture plane. From these intersections with the picture plane vertical lines are drawn
to the perspective locating the two vertical corners at the rear of the room. The lines of the intersections
of walls with floor and ceiling are drawn from the corners A, B, C, D toward the vanishing point to meet
the rear corners of the room. Horizontal lines from the two rear corners complete the simple perspective.

B /|
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STEP lll - DRAWING LINES NOT IN PICTURE PLANE

Step IV shows how lines can be traced around the walls and along the floor and ceiling from their correct
scale positions on the lines in the picture plane.

STEP IV - LINES ON WALLS CEILING AND FLOOR

Fig. A and B shows two methods of determining heights of objects which do not lie in or touch the wall
surfaces or picture plane of a one-point perspective drawing. In these examples the freestanding objects
are vertical lines which rest on the floor.

In each example there are two freestanding lines. The line object on the right of each example is behind
the picture plane and the one on the left is in front of the picture plane. When the object is a solid, the
method shown can be repeated as many times as necessary for different parts of the object to obtain a
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(A) DIRECT METHOD

IN THE DIRECT METHOD, Fig., an imaginary plane which is parallel to the side walls of the perspective
drawing and perpendicular to the picture plane is extended through the point plan of the freestanding
line to meet the picture plane in plan. The height of the line is laid out to scale on the line E-F of

intersection of the imaginary plane and picture plane in the perspective drawing. The height is then
traced directly along the imaginary plane by lines through the vanishing point and brought to correct
perspective position at G-H as shown. This is the most convenient and simple method of deter- mining
most heights of freestanding objects. However, in the special case when the freestanding line is on a
vertical through the vanishing point this method cannot be used, because the line from the vanishing
point is a vertical line and will not intersect vertical lines brought down from plan to establish heights.
Furthermore, the lines from the vanishing point must be at a sufficient angle, so that their intersections
with vertical lines can be accurately located. Objects which are very near a vertical line through the
vanishing point cannot be accurately located by this method.
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(B) INDIRECT METHOD

THE INDIRECT METHOD carries the heights along the walls or other planes perpendicular to the picture
plane to the required distance, then along imaginary planes parallel to the picture plane to the correct
perspective position. In the two examples of Fig. the wall serves as the plane perpendicular to the

picture plane for the object behind the picture plan. An extension of the wall has been used for the
object in front of the picture plane.

The three examples of one-point perspective by the common method (see figures) show the application
of principles previously explained to more detailed subjects. An elevation or section has been drawn in
each example in order to make the methods of determining heights as clear as possible. It is not
necessary to draw the elevation or section as a part of the construction of a perspective by the common
method.

The heights and widths of the parts of the object in the picture plane are drawn to scale size.

In the figure the ends of the projecting wings of the building lie in the picture plane and are drawn to
scale size by dropping verticals from plan to meet horizontals from elevation. The top and bottom lines
of the wings, which are perpendicular to the picture plane, are drawn to the vanishing point to meet the
construction lines brought down from the junction of the wings and main building in plan. The indirect
method is used to determine the height of the flagpole since it is too nearly on a vertical line through the
vanishing point to use the direct method accurately. These construction lines are heavy dotted lines.
The height of the roof is traced back into position by the direct method using an extension of the end
wall to the picture plane for the height construction.
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In the figure the lines made of short dots on the right side of the perspective show the construction of
heights by tracing around hidden surfaces. The lines with longer dots and arrows in this example show
the construction of a height, by the direct method, around one imaginary corner. The indirect method is
used to determine the height of the highest point of the building.

The figure illustrates the tracing of heights around visible wall surfaces for the walnscotlng, wmdows
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extension of a plane of the box to meet the wall. The lines of the sofa are projected directly from the
scale profile (drawn in dotted lines) in the picture plane to position in the perspective drawing.
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2.5 SHADES AND SHADOWS

Wherever there are buildings, clouds, trees, rocks, or other objects extending above the surface of land
or water there are shadows when the sun shine. These shadows form an essential part of the pattern of
a landscape, a piece of pottery, or a building. Since shadows are inevitably a part of any object which is
to be placed in the light, their forms and masses must be considered in studying a design if that design
is to be completely successful.
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SHADOW

SHADOW
(A) DISTINCTION BETWEEN SHADE AND SHADOW

A knowledge of shadow shapes and of the methods by which they are correctly and accurately
constructed on various types of drawings is an essential part of the training of any draftsman or
designer of objects in three dimensions.

e e R e

(B) SHADOW WIDTHS MAY EQUAL PROJECTIONS
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2.5.1 THE USE OF SHADOWS

Shadows are especially useful in architectural drawing and design because they make the drawings more
easily understood. The shades and shadows express the shapes of surfaces, showing whether they are
curved or flat, slanting or vertical. In drawings shadows are especially valuable because they bring out

the third dimension; the distance back, in what would otherwise be a two-dimension drawing. The lines
and masses of shadows form an important part of an architectural design and should be a part of the
studies made in the development of the design. When the correctly drawn shadows are unpleasant or
disturbing there is something wrong with the design and it should be revised to produce a more
harmonious effect.

PICTORIAL ~

CRAWING I\\\ [\J
u, N
N

FRONT R SIDE
(C) THE CONVENTIONAL DIRECTION OF LIGHT

Shadows are almost indispensable on rendered presentation drawings. They add to the picture effect of
drawings, making them much more easily understood by the client. The rendered shadows give even the
designer a clearer conception of the appearance of the projected building and aid him in perfecting its
design.
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(D) TRUE DIRECTION OF A CONVENTIONAL RAY

DEFINITION OF SHADOW TERMS

2.5.2 SHADES AND SHADOWS

A shade occurs when the shape of the object excludes the light rays from part of its surface (Fig. A) The
lines between the areas of light and shade are called shade lines. On a curving surface, such as that of a
sphere, the shade line is the line of tangency of light rays to the curving surface. On objects made up of
plane surfaces a shade line is the edge where a surface in light meets a surface in shade. A shadow

travels through the air from one object to another, or from one part of an object to another part of the
same object.
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() SHADOW SEEN IN A PICTORIAL DRAWING
2.5.3 THE CONVENTIONAL DIRECTION OF LIGHT

In casting shadows it is necessary to assume a source and direction of light. The source of light is
usually assumed to be the sun and the rays of light are considered to be parallel The direction of light
used in practically all shadow-casting gives shadow widths which are equal to the projections from wall
surfaces of vertical and horizontal shade lines which are parallel to the picture plane and the wall.
Characteristic examples of shadows which are equal to the projections making them are those of the
cornice and window shown in fig. B.
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RON S 1 DE
() SHADOW S ENIN THE MULTI-VIEW DRAWINGS

If a cube is placed so that its sides are parallel to the three coordinate planes of elevation, plan, and side
elevation, then its diagonal from the top left front corner to the lower right rear corner gives the
conventional direction of light and the three views of the cube give the apparent directions of light in the
three typical drawings (fig. C).

(IV) SIMPLE MODELS HELP TO EXPLAIN SHADOWS

2.5.4 THE 45° DIRECTION

Since the direction of light in front elevation, plan, and side elevation views is the diagonal of a square it
is a 45° line in all three drawings. Therefore, shadows may be traced by using the 45° triangle on these
drawings. A ray of light travels equally in three directions:

1. to the right
2. down, and
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3. back,

as shown by edges of the cube.

The 45° triangle should be regarded as a tool for measuring equal distances in two directions, in front

elevation down and to the right, in side elevation down and back, and in plan back and to the right. It is
usually the most convenient way to measure shadow widths, but any means of measuring equal
distances such as dividers, scale, or paper strips may be used if more convenient.

T e e b e L

(A) LINES WHICH CAST SHADOWS
2.5.5 THE TRUE DIRECTION OF LIGHT

Since the light rays are at an angle to all the planes of projection the true direction of light is not seen in
any of the multi-view drawings. In order to see the true direction of the conventional ray of light it is
necessary to use an auxiliary plane perpendicular to plan and parallel to the direction of light. The true
direction of a ray of light is represented by the diagonal of a cube, which is the diagonal of a rectangle,
of which the short sides are edges of the cube and the long sides the diagonals of the top and bottom of

the cube. The true direction of light may readily be constructed as shown in the bottom drawing of fig. D,

and will he foiind nicefiil in ceonstriictina come chadonwe
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(B) SHADOWS OF PARALLEL LINES

2.5.6 SHADOWS OF SOLIDS

Architecture is made up of volumes and masses which are usually the shapes of the simple geometric
solids used either singly or in combinations. Shadows on architectural drawings are the shadow of
solids or of hollow masses.

The shadow of any solid is bounded by the shadows of the shade lines of the object.

file:///D:/temp/04/stuff.ntm 146/201



25/09/2011 Building Construction with 14 Modules: 2. ARCHITECTURAL D

(C) SHADE LINES PARALLEL TO SURFACE RECEIVING SHADOW

Only those lines which mark the divisions between light and shade on an object can cast shadows.

There fore, if the shade lines on the drawings of an object can be located by inspection, the shadows of
these shade lines can then be determined to give the outline of the shadow of the object.

ELEYATION

| LV PLAN
(D) SHADE LINES PARALLEL TO LINES IN SHADOW SURFACE

PRINCIPLES OF SHADES AND SHADOWS
2.5.7 PLANES OF SHADOW

The straight shade lines of an object make planes of shadow. Therefore the shadows of these straight
lines are the intersections of their planes of shadow with the surfaces on which the shadows fall.

1. The position of the shade line
2. the location of the eye of the observer
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3. the direction of light, and
4. the shape of the surface on which the plane of shadow ends are the factors which determine
the shape of the shadow as shown on the drawing.

2.5.8 PRINCIPLES OF SHADOW-CASTING

A knowledge of some of the simple geometric and self-evident principles used in casting shadows will
make the problems of working out shadows more easily understood. Several of these helpful principles
are described in the numbered paragraphs, and illustrated on this and the following page. The use of a
light and a simple model will help the reader to verify and understand these principles.

1 - ALINE IN SHADE OR SHADOW CANNOT CAST A SHADOW because light does not strike it. The lines
of the moldings underneath the cornice in fig. A are entirely in shadow and do not cast shadows. When
part of a line is a shade line in light and part of the line is in shadow, then only the part of the line which
is in light will cast a shadow. The corner of the wall in fig. A is an example of a line which is partly in light
and partly in shadow. By first determining which parts of the object are in shadow it is possible to locate
the shadow of the object without wasting time finding the shadows of lines which do not make parts of
the shadow outlines.

2 - SHADOWS OF PARALLEL LINES ARE PARALLEL when they fall on the same plane or on parallel
planes (fig. B). This is true regardless of the relation of the parallel lines to the plane receiving the
shadow and of the direction of the plane receiving the shadow. This principle can often be applied to
problems to simplify the working out of shadows of parallel lines and to secure greater accuracy. In the
case of slanting shadow lines such as those from the dormer onto the roof the direction can be
determined most accurately from the longest shadow; then the others can be drawn parallel to it. When
the direction of a shadow line is known the construction of the shadow is simplified.

3 - THE SHADOW IS PARALLEL TO THE LINE MAKING THE SHADOW

A

file:///D:/temp/04/stuff.htm 148/201



25/09/2011 Building Construction with 14 Modules: 2. ARCHITECTURAL D...
1. wnen tne line IS paraliel 1o the plane receiving the snadow, or

2. the line is parallel to the straight lines in the surface receiving the shadow.

The shadows on the house of Fig. C illustrate the first condition. The shadow of the cornice onto the
wall below, the shadow of the vertical corner of the wall onto the second wall surface and the shadow of

the right edge of the main roof onto the parallel lower roof surface are all illustrations of this principle.
The second condition is illustrated by the molding and the shadow of the vertical line onto a vertical
cylinder in Fig. D.

4 - THE SHADOW OF ANY PLANE FIGURE ON A PARALLEL PLANE is identical in shape size, and
direction with the figure. This relation is true regardless of the angle at which the area and the parallel
plane are turned (fig.). When part of the shadow is behind the plane figure making the shadow, as in the
center example, the visible part of the shadow is identical with the part of the figure which makes the
shadow. When the plane figure is part of a solid, as in the case of the example of the block on the right
of Fig. |, then the part of the shadow made by the end of the block follows this rule since it is parallel to
the plane receiving the shadow.

(h SHADOWS OF PI ANF FIGIIRFS
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5 - ASHADOW IS VISIBLE only where it falls on a visible surface which is in light. The triangular shadow
below the left edge of the dormer roof in Fig. Il is visible because it falls on the main roof. There is no
similar visible shadow at the left edge of the main roof because there is no visible surface receiving the
shadow. The block at the left of Fig. Il is set out from the wall so far that none of its shadow is visible in

elevation. All of the shadow falls on the floor plane. The distance of the block on the right side is such
that part of the shadow is visible in elevation and part in plan.

N

ELEVATIONS

() VISIBILITY OF SHADOWS

6 - ANY LINE ON A PLANE SURFACE APPEARS TO BE A STRAIGHT LINE WHEN THE. OBSERVER
LOOKS PARALLEL TO THE PLANE SURFACE. (Fig. lll) Since the entire plane surface will be seen as a
line when the observer looks parallel to the plane, then any line in the plane will appear to be straight.
Objects, areas, and lines are shown in drawings as they would appear from a certain viewpoint.
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i

PICTORIAL VYIEW FRONT ELEV
(lll) APPEARANCE OF LINES IN PLANE SURFACES

7 - WHEN THE OBSERVER LOOKS AT THE END OF ANY STRAIGHT LINE, so that the line is seen as a

point, then the shadow of the line will appear to be straight regardless of the shape of the surface
receiving the shadow. The line makes a plane of shadow. Since the observer is looking parallel to the line
he is also looking parallel to the plane of shadow made by the line and any line in the plane of shadow
appears to be straight. The shadow line lies in the plane of shadow and therefore appears to be a
straight line when seen parallel to the plane, as illustrated in the elevation of fig. IV. Any line seen in end
view in elevation, plan, perspective, or any other drawing will cast a straight line shadow in that view
where it is seen as a point. A simple model made of boxes and cans with either sunlight or a single
artificial light will help the reader understand this type of shadow.

F R O N T

PlTOHIﬁL VIEW ELEVYATION
(IV) SHADOWS OF LINES WHICH ARE SEEN AS POINTS

PRINCIPLES OF SHADES AND SHADOWS
2.6 DRAWING PRACTICE

The designer's language is the drawing. It formulates his statements clearly and is internationally
Ff\ﬂl’lﬂkll\l “II\‘I l‘llll' l‘\l' ﬂf\t\ml\‘v:l\‘ll AF'\I.':“"BI ﬂ“v‘lf\‘:"f\ll' kl' “AF!\“AI\‘:\I’\!\ A l'llﬂ‘llll:lﬂﬂ l‘\l\llﬁ\ﬂ ‘l\ “FABAH‘
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ideas and to convince the client. The architect's production drawings and perspectives are only a way of
presenting the proposed building clearly, not an end in themselves as are paintings.
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Lakele t.-h'ﬁl'f
evar T-ggquare
ddpe guldes cut

1
Sketch pads (A4 size) with 5 mm (4 in) squared paper are convenient for freehand designing to scale;

for more exact sketches, mm squared paper with bold 10 mm and less bold 5 mm division lines, — (1),
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25/09/2011 Building Construction with 14 Modules: 2. ARCHITECTURAL D...
(2). For sketching with soft pencil, thin transparent paper roll is cut to required sizes and single pieces

torn off along T-square, — (3), or cut on T-square, — (4). Plans on good translucent, unglazed tracing
paper in standard sizes, — p. 2, to be used with edge protection, — (5). For ink and water colour
drawings, tracing

teorrect pRAREE
(wive Caghe}

Falding preventis
teacing

cone nbape
(correct}

file:///D:/temp/04/stuff.ntm 154/201



25/09/2011 Building Construction with 14 Modules: 2. ARCHITECTURAL D...

it -
SEUETH -
. ﬁ
=0
L
|
AL

P - '."‘ -, 5003 I
(8)
linen is best; for painting and perspectives, special papers. Fix paper to drawing board or table with clips

3
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or drawing pins, not wire tacks which leave holes, — (6a). First, fold 20 mm ( 4 in) wide edge of the paper
which later becomes the fastener hem and lifts T-square slightly off paper to avoid blurred lines (for
same reason draw from top to bottom). Then fold remaining corners 2 and 4 of
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cuins of varkous disnrlers
\l for doswing clrecles

sheet, — (6b), pin corner in 1, smooth sheet in direction 2; after fixing this corner, repeat the action from

corner 3 to 4. Instead of drawina nins. clins or adhesive tane mav be used. — (7a). Mechanical drawina
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equipment orlglnally used onIy by engineers is finding its way into architects offices, — (7b). In addition
to ordinary T-square, special (Patent Neufert) T-square, which makes it possible to apply various angles;
has octameter and centimetre scale, — (8).

1
Scale with 1 mm divisions is best, 2 mm markings are confusing. For sketching to scale and drawing

lines at set distances, parallel rules or rolling parallel rules are useful, — (9b). Use of triangle rules is
discouraged, — (9). Best set squares are transparent uncoloured plastic with mm division, sometimes
degrees, — (10), (rigid or adjustable). Various aids to drawing circles and curves,
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edge of diwwing bomre
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(15)
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A S
(16)

— (11) (improvised) and (12) (manufactured). Perspectives and models clarify the ideas of the designer
and usually convince better than words. Perspective should be constructed to give an exact picture of
the real building. Isometric projections can replace perspective birds-eye view if they are drawn to sc.

1:500, — (13). Easy method to set up perspective, — (14). Perspective apparatus, — (15). Perspective
screen which may also be used for interiors, — (16). Drawing tricks: fast and exact drawing of
rectangular
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diagrams with T-square only, without set square, — (17); correct holding of T-square and much practice
essential to success. Division of line into equal parts facilitated by putting a scale rule at slant, — (9).
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Various aids, — (18), (19). Enlargement of drawings to scale through pantograph, — (20). Reduction

compasses facilitate drawing of fixed lines in adjusted relation to original, — (20).

ey File bex

(21)
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(23)

Retractable pencil suitable for 2 mm dia leads of all grades 6B-9H. When sharpening leads, graphite
catcher essential, — (21). To erase indian ink; glass eraser, erasing knife or razor blade; to erase pencil
lead: non-smearing india rubbers. In drawing with many lines use erasing shields, — (22). Lettering best
unaided; for technical drawings stencil with pen or brush, or use instant dry transfer system such as
‘Letraset’ which also provides architectural symbols, — (23).

2.6.1 DRAWING SHEETS

2.6.1.1 Sizes and Folds

(— RS 11902-19R9)
file:///D:/temp/04/stuff.ntm 163/201



25/09/2011 Building Construction with 14 Modules: 2. ARCHITECTURAL D...

\ .~ o rwemE swwwy

Standard sizes

A0 841 x 1189 mm 3

oo =
b 4
H
(o2}

(33 4 in)
A1 594 x 841 mm 3 1

(23 5 x 33 3 in)
A2 420 x 594 mm 1 3

(16 2z x 23 3 in)
A3 297 x 420 mm 5 I

(11 5 x16 2 in)
A4 210 x 297 mm 1 5

(8 4 x11 3 in)

These sizes are all proportional, leading to simple reduction and enlargement and sheets may be easily
folded for filing and dispatch. The relatively small sizes should lead to easier handling in the drawing
office and on site. Keep the number of sizes to minimum, to facilitate binding and reference.

Original drawings and contact copies should both be of standard sizes, therefore trimming of sheets that
makes them less than A sizes should be avoided.

Folding
Prints may be folded to A4 size quite easily from any larger A size.

When prints are to be filed it is necessary to fold them in such a way that the punch holes penetrate only
one layer. Methods of folding, — (1) and p. 3.
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yoxN IV
A2 (420 x 594)

A2 (420 x 594)

A3 (297 x 420)
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A3 (297 x 420)

(1) Folding of drawings for filing
2.6.1.2 Layout and Identification

(— BS 1192:1969)

Layout: every sheet should have filing margin, title and identification panel.

.
Filing margin: at left hand edge 2 20 mm (& in) wide. Filing punch marks and fold marks printed as ticks

at edges of sheet. Where microfilming likely, — BS 4210.

Title panel: place in bottom right hand corner of sheet to aid reference when prints are filed or folded, —

(1), (2).

Include: job title; subject of drawing; scale; date of drawing; job number; SfB and UDC reference if

annraonriate: name of architect ete Panel mav alen aive initiale of nercon drawina tracina and checkina
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sheet.
Revision suffix should be changed each time drawing is issued after revision.
Printed blank title panels or use of stencils, transfers or rubber stamps save time and labour.

Information panel: note nature and date of each revision, with architect's initials; start at bottom of panel
and work upwards. When general notes included, start at top and work down.

Key: on large projects give key diagram showing continuous drawing sheets, with appropriate part
blacked in on each relevant drawing.

Orientation: show north point on every plan. When practicable all plans should have same orientation,
except for site location plan. For latter, draw with north at top of sheet to aid identification with
Ordnance Survey maps.

notes

F— = = === = wrevision suffis
r== = -—={late af ravisian
] r==mitals

1
L]
I [}
X I ¢ revision delails
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(1) Typical tide panels - vertical
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(2) Typical tide panels - horizontal
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SUFF.

DATE

INICIALS

REVISION DETAILS

TCA| TECHNICAL COLLEGE | ARUSHA
CHUO CHA UFUNDI

JOB TITLE

DRWG. TITLE

JOB ARCHITECT
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CLIENT JOB No. DRWG No.
SIGNATURE SCALE | DATE | DRAWN | CHECKED
2.6.2 LEVELS

Levels
(— BS 1192:1969)
General
Levels record distance of a position above or below a defined datum.
Datum

A suitable fixed point should be taken as TBM (temporary bench mark) such that all other levels are
positive (minus sign is easily misread). This datum should be clearly indicated or described on drawings,
and all levels and vertical dimensions related to it. Vertical dimensions in metres to three decimal places
(or in feet and decimals of a foot) above this datum. On large jobs, particularly, it is usually necessary to
relate job datum to OS datum (OS levels at present in feet). State clearly whether Newlyn or Liverpool
Ordnance Datum is used.

OS are preparing bench mark lists giving heights in metres to two places of decimals.
Levels on plan
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It is important to differentiate on site layout drawings between existing levels and intended levels:

Building Construction with 14 Modules: 2. ARCHITECTURAL D...

existing level:

x 58.210

intended level:

x 60.255

Exact position to which level applies should be indicated by 'X’

Finished floor levels should be indicated by letters FFL followed by figures of level:

FFL|[12.335

Levels on section and elevation

Use same method as for levels on plan except that level should be projected beyond drawing with

arrowhead indicating appropriate line, — (1).
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2.6.3 REFERENCING

Referencing

Classification and coding of building components and elements shown on drawings may be achieved
through use of SfB system (UK application known as ClI/SfB; — 'Construction Indexing Manual’,

published by RIBA, for details of system and its tables).

SfB enables information contained within different kinds of documents, such as bills of quantity,
drawings, specifications, texts, trade literature, etc, to be co-ordinated and correlated for maximum
benefit of user.

SfB system is a facet system of alpha-numerical symbols forming three tables which may be used
individually or in combination to indicate concepts and terms required. Three tables of SfB system cover
building elements, components/products, and materials.

Each type of component or element shown on a drawing may be identified by appropriate SfB notation,
e.g.:

concrete blocks Ff2

concrete lintels Gf2

aluminum sections Hh4

hardwood sections Hi3

manholes (52)

external walls (21)
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windows (31)
doors (32)
radiators (56)

Notations may be combined, e.g.:

external walls, concrete block (21) Ff2
windows, aluminum (31) Hh4

doors, hardwood (32) Hi3

Number and length of component and element notations should be kept to minimum compatible with a
rational system of identification for each particular job.

A specific component within any range may be identified by a suffix giving nominal sizes for length,
width, height, etc:

concrete block Ff2 400 mm x 100 mm x 200 mm
Ff21ft4inx4inx 8in

Alternatively, where principles of modular coordination are applied, such a suffix may give nhominal sizes
for a component or element in multiples of 100 mm or 4 in (M), e.g.:

concrete block Ff2 4M x 1M x 2M

2.6.4 ABBREVIATIONS
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(— BS 1192:1969)

Aggregate agg
Air brick AB
Aluminum al
Asbestos abs
Asbestos cement abs CT
Asphait asph
Bitumen bit
Boarding bdg
Brickwork bwk
BS Universal beam BSUB
BS Channel BSC
BS equal angle BSEA
BS unequal angle BSUA
BS tee BST
Bronze metal antique BMA
Building bidg
Cast iron Cl

Cement ct
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Chromium plate CP

Cleaning eye CE
Column col
Concrete conc
Convector conv
Copper cu copp
Cupboard cpd
Damp proof course DPC

Damp proof membrane  DPM

Discharge pipe DP
Drawing dwg
Expanded metal lathing EML
Foundation fdn
Fresh air inlet FAI
Glazed pipe GP
Granolithic grano
Hardcore hc
Hardboard hdt

Hardwood hwce
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Inspection chamber IC
Insulation insul
Invert inv
Joist jst
Lighting Itg
Mild steel MS
Pitch fibre PF
Plasterboard pbd
Polyvinyl acetate PVA
Polyvinyl chloride PVC
Radiator rad
Rainwater head RWH
Rainwater pipe RWP
Reinforced concrete RC
Rodding eye RE
Satin chrome SC
Sewers foul FS
Sewers surface water SWS

Satin anodised aluminum SAA
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Softwood swd

Stainless steel SS
Tongue and groove T&G
Unglazed pipe UGP
Vent pipe VP
Wrought iron WI

2.6.5 REPRESENTATION OF MATERIALS

(— BS 1192:1969)

Table shows recommended methods of indicating materials on drawings. These methods should only be
used where confusion is likely to occur in interpretation of drawings, but in all cases they should be
accompanied by a descriptive note, stating type of material, thickness, etc. Existing and proposed work
should be clearly indicated. Spacing of hatching lines should be adapted to scale of drawing and should
not normally be used on small scale drawings.

Colouring is costly, laborious and conducive to error and consequently to be avoided. Hatching is
preferable where it is necessary to show different materials.

Brick y/ / / / / %
Concrete WAt Ul

Earth WM

[l TR T | RRRRRRERRNARRRRRE NRA NN B
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ribre podrd LETHETHTEEN

Glass

Hardcore

Loose insulation

Metal

Partition block

Plywood
Screed e i

Sheet membrane
Stone W

Wood (unwrot)

Wood (wrot) V7

2.6.6 GRAPHICAL SYMBOLS AND REPRESENTATION

(— BS 1192:1969)

A drawing is a symbolic representation of a real or imagined object. Aspects or parts of a drawing may
themselves be symbolically represented. Symbols for this purpose are termed graphical symbols, use of
which enables maximum information to be contained within the drawing, clearly and legibly, with
minimum effort.
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Types of symbols

Principal types used in building drawing practice are graphical. Many of these, as well as other kinds of
symbols such as letters, numbers and signs, are covered by British Standards, of which the following
are relevant:

BS 108 Graphical symbols for general electrical purposes (power and lighting).

BS 1553 Graphical symbols for engineering:
Part 1 Pipes and valves
Part 4 Heating and ventilating systems.

BS 1635 Graphical symbols for fire protection drawings.

BS 1991 Letter symbols, signs and abbreviations
Part 1 General
Part 4 Structures, materials and soil mechanics.

BS 3939 Graphical symbols for electrical power, telecommunications and electronics diagrams.

Graphical symbols

Building drawing practice requires use of graphical symbols on drawings which are additional to those
covered in above British Standards. Examples of most commonly used graphical symbols are given
below

GRAPHICAL SYMBOLS AND REPRESENTATION
Draughtsmanship

nﬁﬂnv:“‘:ﬁ“ e"mkﬁl
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Centre to centre
Centre line
Direction of view
External

Internal

North point

Modular space

Rise of stair
Rise of ramp

Bench mark

Existing level on plan
Existing level on section
Finished floor level
Ground level

Required level on plan
Required level on section
Temporary bench mark

Paved area
file:///D:/temp/04/stuff.ntm
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.................

Grass area SR
Planted area W

New trees @

Existing trees

Existing trees removed "o

2.6.7 HATCHING RULES

1. Draw HATCHING LINES preferably at 45 as thin lines with a spacing of - preferably - not less than 4

2. If two adjacent parts to be hatched, draw the HATCHING LINES in opposite directions.

2NN
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FA/// NN

3. Where more than two adjacent parts to be hatched, draw the HATCHING LINES of one area -preferably

the smallest - closer together.

/i

4. In order to simplify distinguishing between more than two adjacent parts, HATCHING LINES drawn at
60 and/or 30 my be used additionally.

5. Large areas may be hatched along the borderline only.

file:///D:/temp/04/stuff.ntm
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K///////////

6. If a part is drawn at such an angle that the HATCHING LINES become parallel to one edge of the part,
the angle of hatching may be caused.

7. Interrupt HATCHING LINES to give space for dimensioning figures, words etc.
i — .
e
v
/]

2.7 APPLICATION FOR BUILDING PERMIT

2.7.1 PROCEDURE OF APPLYING FOR PERMISSION TO ERECT A BUILDING

Application for and Allocation of a plot:

— a a4 am e ' « = av = = e ssn =
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a) Request to the (District) Land Otticier

b) Land Officier submit all applications to the Urban Planning Committee
c) Plots are allocated by the Urban Planning Committee
d) Right of Occupancy of the plot is issued through the Land - Officier.

Application for Permission to erect a Building

a) Submission of the Application to the Town Council Authority The application includes:

- A properly filled Form of Application for Permission to erect a Building

- A properly filled Form of Application for Planning Consent.

- 4 sets of drawings:

Blockplan scale 1:2500 (better 1:1000)

Siteplan scale 1: 500
All floor plans scale 1: 100
Sections scale 1: 100
Elevations scale 1: 100

R.C. Details scale1:20-1:5

- Schedule of doors, windows, opening arrangements.

- Details of the Drainage system including septic tank and soakage, pit, inspection chambers, gully traps,
vent, pipes, etc.
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b) Before submitting the Application to the Urban Planning Committee, forms and plans will be checked
by:

- the Land Officier

- the Health Officier

- the Town Engineer

- the Town Planning Officier
- the Fire Master

In case the application does not comply with the technical requirements of the Authority the Application
may be disapproved and send backs for amendments resubmission to the applicant. After the technical
approval, the application will be submitted to the Urban Planning Committee. The Committee approves or
disapproves the application and issues the Building Permit.

c) The Building Permit will be sent to the applicant together with one set of plans (with stamp and
signature of the Authority) and one set of proceed sheets.

Form of Application for Permission to Erect a Building

To, TOWN FOR OFFICE USE ONLY
DIRECTOR
ARUSHA TOWN Plan submitted............ccvevevenennnne.
COUNCIL
P. O. Box 3013, Registered No. of Plan................
Arusha

Date of Registration....................
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(State here if New Building, Alteration or Addition or Sanitary Reconstruction)
LT o L= 1 T = o - T

(Insert whether a Domestic Building or for what purpose the building will be used)
to be executed by me ON PIOt NO ... s s n e nnn
such plot having frontage t0 ... e n e
| also submit the following proposed means of construction and other particulars:
External walls to be built Of ... e
Internal walls to be built Of ..........oe s e e s s nrna e

Mortar in walls to be coOmpPOSed Of ... e s s e s v e s rn e ra e ran s

Dampcourse t0 be Of ... e s r e n e n s e nnnrnn s
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Foundations tobe Of .........ccvveeeiiiiinnnnsss Viortar in Toundation COMPOSEd OF ......cccccemmmrrrrnnnnnnnnnnnss

(2o T oY il Lo 30 o 7= o3 0 0 K3 1 U Lo 1= o [ o )

Water SUPPIY FrOmM ...ttt s s e s ra s s e re s rasra s sasaaseasansnssassasnnsnssnnsassnsnnsnnsnnn

Drainage to sewer/permeable cesspit/impermeable septic/tank (erase words which do not apply). In the
of septic tanks state how the effluent will be disposed of ...,

Material of drain PIPeS ......cciiiiiiiii et et n e nnrnnrnn

Closet accommodation - (state type)

Indoor

Name of Architect or DraughtSman ... s s s s s s e e sn s rnn e
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¥ Lo | =TT ) - 1 o T Y P
Name of Builder (if KNOWN) .........oe it r e s s s s s e s s e s s e s e s nnsa s snnensnnsnns

Signature of OWNEr Or AGENt ...... ..o s e s s sa s e rnsrmrnsrassassnsnsransnssnsensnnrnn

Address of OWNEr OF AQENt .......c.ociiiiiiiiiiii s s rn e s sassssnssassassassassassssnssnnsnssnsnnsnnsn

All Plans to be submitted to the ...

One set of Plans to be made on cloth (paper on cloth is not accepted)

AH Drawings to be signed by owner or his agent.

All Drawings to be accompanied by application form duly completed as required by the

All Drawings to be submitted in duplicate and to be of a quality approved by the .........................
DRAWINGS REQUIRED

Scale 1:100 - Plans of each floor or level; having thickness of wall shown in figures. Section through
Building (more than one if building is large or if required by Authority).

Scale 1:50 - Sections are required of Floors and Roofs, Verandas, and Balconies, Stairs, iron or steel
Beams, Pillar and Principal Timbers, Pavements, Openings, etc.. on public Streets

Colours - The above drawings are to be coloured thus:

Brick, StONE OF CONCIEte ....eiiiiiiiiiiieiiie e eessnnesesannnsssssnnsesannnsssnns Red
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Fire-proofing, damp-proofing
or impervious floors of stables,

Lo Lo 1= =Y T (o3 Thick black line
Work to be removed ... Dotted line

853 =Y =] 1 T T o o T Blue lines, in skeleton
LA L0 T Q=Y L= 1 3 T Natural Colour

Scale 1:500 - Block plan as follows:

To show plot on which buildings are to be erected.

To show plots immediately adjoining and names of the proprietors thereof.
To show buildings, existing or proposed, on all these plots.

To show numbers of plots, names of streets, and township.

To indicate of what materials existing buildings are composed, i.e. bricks wood and iron, or
stone, etc.

To show lines of drainage, giving size and fall of drains.

To show level and width of the street or streets upon which the proposed buildings will abut
with reference to their ground-floor level.

2.7.2 FORMULARS

file:///D:/temp/04/stuff.htm
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for Date Application Zone Category
office No.

APPLICATION FOR PLANNING CONSENT

The Town and Country Planning Ordinance
(All development other then Use classes A (d), A (c) and A (f)

This form should be submitted in duplicate
To: The TOWN DIRECTOR

1. 1 hereby make application to the ..........ccoe e Area

Planning Committee for planning consent to the following development -

3. Development (delete as necessary).

file:///D:/temp/04/stuff.htm
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(a) Category | (Sub division and layout of land)

Number of plots proposed and proposed use of any buildings to be erected thereon

(b) Category Il (Change of use of land or premises).

Number of buildings effected (if any) and changes of use proposed

(c) Category lll (any building, engineering or mining work in, on under or over any land or
premises)

(d) Previous use: purpose for which building or land was last used

(e) Details of plot or land Area ..........ccoiiiiiiiiciieicr e e
acres/sq feet Frontage to road ... e
feet. Width of street OPPOSIte ....c.onieiiniii e e e e e
feet. Building line or set back adjoining building ...........ccoeiiiiiiii
........................................................................ feet

4. My interest in [and iS ......cciuiiiiiiiiiiii s e n e nran
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5. | enclose three copies of plans illustrating the proposals ..........ccccoviiiiiiiiiiicccieen,

e Lo [ (=YY=
P.O. Box 3013 ARUSHA TOWN COUNCIL
Phone: 3631/1 TOWN HALL

BUILDING PERMIT
The Township (Building) Rules 1930

Permission is hereby given to ... s s s e to erect a

o 101 (o 113 o R T T on
...................................................................................................................................................... in
accordance with the plan (No. .......c..cconiiiiiiiiiceee, ) attached hereto and with all conditions

imposed by the above Rules.

............................... 107........... TOWN DIRECTOR

file:///D:/temp/04/stuff.htm 195/201



25/09/2011 Building Construction with 14 Modules: 2. ARCHITECTURAL D...

N. D.: Your attention is invited to the Electricity Rules, 1953, which require you to
notify The Tanganyika Electric Supply Company, Limited, as well as the
Electrical Engineer, General Post Office, before Commencing to erect a
building; should the electric wires in the street be accessible from any
portion of such building where erected or from the scaffolding required
during its construction.

Building Rules 9 (6), This permit is subject to the fulfillment of the covenants entered into between
.................................................................. lessee of the above mentioned plot and the Authority,
concerning connection of the building (s) to the main sewerage system when this is applicable.

Building Rule 5 (6), (G. N. 45/1955). The prescribed number of occupants permitted to reside in the
building to which this Permit refers is:

(Note - Two children may be counted as one adult person)

YOU ARE HEREBY WARNED THAT APPROVAL OF PLANS BY THE
AUTHORITY DOES NOT IMPLY THAT ERECTION OF BUILDINGS IN
ACCORDANCE WITH THESE PLANS WILL NECESSARILY BE IN
ACCORDANCE WITH THE CONDITIONS OF THE RIGHT OF OCCUPANCY

"R EEm EmE— umrs " wsemw " Eem s ma EmE rEs s AR =
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UNDER WHICH YOU HOLD IHE LAND

A
This form MUST be submitted in its proper sequence prior to any further work proceeding.

No. 1885

.............................. Date.....coveiiii
Plot No. Block No. Area
| hereby give notice that | intend commence the work approved in Plan No. .........cccciiiiiiiiiinniannn. on
.................................................................... 197 e
Signed.......cocoiiiiie

No. 1885

Plot No. Block No. Area

| hereby give notice that the foundation trenches are now ready for inspection.

™i_ __ AN _ ™ _rFf_ ___
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Filan NO. Rerers

TWO DAYS NOTICE REQUIRED

This form MUST be submitted in its proper sequence prior to any further work proceeding.

No. 1885

Plot No. Block No. Area
| hereby give notice that the foundation concrete in now ready for inspection.

Plan No. Refers

TWO DAYS NOTICE REQUIRED

This form MUST be submitted in its proper sequence prior to any further work proceeding.

No. 1885
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Plot No. Block No. Area

| hereby give notice that the ground floor concrete and damp proof course are ready for inspection.

Plan No. Refers

TWO DAYS NOTICE REQUIRED

No. 1885

Plot No. Block No. Area
| hereby give notice that the work of construction has now proceeded to wall plate level.

Plan No. Refers

TWO DAYS NOTICE REQUIRED

This form MUST be submitted in its proper sequence prior to any further work proceeding.
No. 1885

file:///D:/temp/04/stuff.htm
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.............................. Date.......cooeiiieiriree e
Plot No. Block No. Area

| hereby give notice that all the roofing timbers in the building re in position and are ready for

examination.

Plan No. Refers

TWO DAYS NOTICE REQUIRED

No. 1885

Plot No. Block No. Area
| hereby give notice that the drainage and sanitary work are ready for testing.

Plan No. Refers

TWO DAYS NOTICE REQUIRED
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H

This form MUST be submitted in its proper sequence prior to any further work proceeding.
No. 1885

Plot No. Block No. Area

| hereby give notice that the whole of the work has been completed and | hereby apply for a certificate
of occupation in respect of the premises.

Plan No. Refers
Signed.......ccciiiiiiiiir s
SEVEN DAYS NOTICE REQUIRED
Please provide your feedback | French | Spanish | German
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Home page | Help | Clear | French | Spanish | German

Contract TOC s Expand Document Contract Chapter & Add to e-Course ' Preferences

{1} Building Construction with 14 Modules (TCA; 1983; 618 pages) #
7 1. ARCHITECTURAL DRAWING |
7 1.1 AIMS AND PURPOSE OF ARCHITECTURAL DRAWINGS
71 1.1.1 CONTENTS OF ARCHITECTURAL DRAWINGS
T — 7 1.2 DRAWING EQUIPMENT
" 3 1.2.1 PENCILS
1 1.2.2 DRAWING PENS
711.2.3 COMPASSES
3 1.2.4 DRAWING BOARDS
31.2.5 T-SQUARES
11.2.6 SET SQUARES
711.2.7 PROTRACTORS
#1.2.8 SCALES
7 1.2.9 FRENCH CURVES
7 1.2.10 TEMPLATES
11.2.11 DRAWING PINS AND OTHER FIXINGS
11.2.12 MINOR ITEMS OF EQUIPMENT
7 1.2.13 PRINTING PAPERS
7 1.2.14 TRACING PAPER, CLOTH AND FILM

Printable version

Export document
as HTML file reip

Export document
as PDF file
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= 1.2.15 BACKING SHEETS

1 1.2.16 DRAWING PAPERS

-1 1.2.17 CARTRIDGE

31 1.2.18 HANDMADE AND MOULDMADE PAPERS
31 1.2.19 PLASTIC-COATED CARD

= 1.3 LETTERING

1 1.3.1 PRINCIPLE OF LETTERING

1 1.3.2 FREEHAND LETTERING

~ 1.3.3 TYPES OF LETTERS

-] 1.3.3.1 The Roman Alphabet

-] 1.3.3.2 Sans Serif Letters

-7 1.3.3.3 Inclined Lettering

-1 1.3.3.4 Script Lettering

-] 1.3.3.5 Stencil Lettering

-] 1.3.3.6 Guided Pen Lettering

-] 1.3.3.7 Pressure-Transfer Lettering
= 1.4 LINEWORK AND DIMENSIONING
:11.4.1 TYPES OF LINES

31 1.4.2 PENCIL DRAWING

1 1.4.3 INKING - IN

= 1.4.4 BASIC RULES OF DIMENSIONING
-11.4.4.1 Types of Dimensions

31 1.4.4.2 Placement of Dimensions
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31 1.5 ENLARGEMENT AND REDUCTION OF LINE DRAWINGS
7 1.6 GEOMETRICAL CONSTRUCTIONS
7 1.6.1 LINES AND ANGLES
-1 1.6.1.1 To bisect a straight line AB
-1 1.6.1.2 To divide a straight line AB into a given number of equal parts

1 1.6.1.3 To divide a straight line AB into any ratio

-1 1.6.1.4 To construct an angle of 90°

1 1.6.1.5 To construct an angle of 45°

-1 1.6.1.6 To construct an angle of 60°

-1 1.6.1.7 To construct an angle of 30°

1 1.6.1.8 To bisect any given angle

:11.6.1.9 To construct an angle SIMILAR to a given angle
-1 1.6.1.10 To draw a line PARALLEL to a given line

7 1.6.2 TRIANGLES

-11.6.2.1 To construct an EQUILATERAL triangle

-1 1.6.2.2 To construct a triangle with given BASE ANGLES and
ALTITUDE

-11.6.2.3 To inscribe a circle in a given triangle ABC

-1 1.6.2.4 To circiumscribe a triangle ABC
7 1.6.3 CIRCLES
-] 1.6.3.1 Basic CIRCLE-Constructions

1 1.6.3.2 To draw a tangent to a point A on the circumference of a circle
centre O
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# 1.6.3.3 To draw an internal tangent to two circles of equal diameter
-1 1.6.3.4 To find the centre of a given circle arc

1 1.6.3.5 To join two straight lines at RIGHT ANGLES to each other by
an arc of given radius

-11.6.3.6 To draw a curve of given radius joining two circles

-1 1.6.3.7 To join two straight lines by two arcs of equal radius
1 1.6.4 BASIC ARCH CONSTRUCTIONS

= 2. ARCHITECTURAL DRAWING I

] 2.1 TYPES OF PROJECTIONS

7 2.2 ORTHOGRAPHIC PROJECTION

-] 2.2.1 CONSTRUCTION OF ORTHOGRAPHIC PROJECTION
-] 2.2.2 ELEVATIONS

-] 2.2.3 PLANS AND SECTIONS

= 2.3 PICTORIAL DRAWING

-] 2.3.1 AXONOMETRIC PROJECTION

-] 2.3.2 ISOMETRIC PROJECTION

-] 2.3.3 DIMETRIC PROJECTION

7 2.3.4 OBLIQUE PROJECTION

-1 2.3.4.1 Length of Receding Lines

-] 2.3.4.2 Construction of Oblique Drawings

-] 2.3.4.3 Rules of Oblique Drawing

-] 2.3.4.4 Scale of the Receding Lines

4] 2.3.4.5 Direction of Receding Lines
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3 2.3.4.6 Position of Axes
= 2.4 PERSPECTIVE DRAWING
3] 2.4.1 PERSPECTIVE TERMS
-] 2.4.2 PHENOMENA OF PERSPECTIVE DRAWING
] 2.4.3 SYSTEMS OF PERSPECTIVE DRAWINGS
] 2.4.4 METHODS OF PERSPECTIVE DRAWINGS
3] 2.4.5 TWO-POINT PERSPECTIVE
] 2.4.6 ONE-POINT PERSPECTIVE
= 2.5 SHADES AND SHADOWS
1 2.5.1 THE USE OF SHADOWS
] 2.5.2 SHADES AND SHADOWS
3] 2.5.3 THE CONVENTIONAL DIRECTION OF LIGHT
-] 2.5.4 THE 45° DIRECTION
-] 2.5.5 THE TRUE DIRECTION OF LIGHT
-] 2.5.6 SHADOWS OF SOLIDS
] 2.5.7 PLANES OF SHADOW
] 2.5.8 PRINCIPLES OF SHADOW-CASTING
= 2.6 DRAWING PRACTICE

~ 2.6.1 DRAWING SHEETS

-] 2.6.1.1 Sizes and Folds
-] 2.6.1.2 Layout and Identification
] 2.6.2 LEVELS
-] 2.6.3 REFERENCING
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] 2.6.4 ABBREVIATIONS
-] 2.6.5 REPRESENTATION OF MATERIALS
-] 2.6.6 GRAPHICAL SYMBOLS AND REPRESENTATION
-] 2.6.7 HATCHING RULES
= 2.7 APPLICATION FOR BUILDING PERMIT

-1 2.7.1 PROCEDURE OF APPLYING FOR PERMISSION TO ERECT A
BUILDING

7 2.7.2 FORMULARS

77 4, CONTRACT PLANNING AND SITE ORGANISATION
7> 4.1 CONTRACT PLANNING

7 4.1.1 BAR CHART

7 4.1.2 NETWORK ANALYSIS

7 4.1.3 THE OVERALL PROGRAMME

-1 4.1.3.1 Break down of job

-1 4.1.3.2 Quantities of work and time content
-] 4.1.3.3 Plant and Labour outputs
-] 4.1.3.4 Sequence and timing of operations

-] 4.1.3.5 The programme chart

= 4.1.4 PLANNING CONSIDERATIONS
-] 4.1.4.1 Site conditions and access
-] 4.1.4.2 Nature of job

1 4.1.4.3 Plant

-] 4.1.4.4 Scaffolding
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= 4.2 SITE ORGANIZATION

] 4.2.1 PRELIMINARY WORK
= 4.2.2 SITE PLANNING

-] 4.2.2.1 Period planning

-1 4.2.2.2 Weekly planning

-1 4.2.2.3 Progress control
-1 4.2.3 SITE LAYOUT
= 5. FOUNDATIONS
= 5.1 SOIL INVESTIGATIONS

= 5.1.1 SITE EXPLORATION
-] 5.1.1.1 Trial holes
-] 5.1.1.2 Bore holes
-] 5.1.1.3 Sampling
] 5.1.1.4 Tests
] 5.1.1.5 Load or bearing test
= 5.1.2 SOILS AND SOIL CHARACTERISTICS
-] 5.1.2.1 Rocks and soils
-] 5.1.2.2 Stresses and pressures
4] 5.2 EXCAVATIONS AND TIMBERING
= 5.3 TYPES OF FOUNDATIONS
-] 5.3.1 CLASSIFICATION
-] 5.3.2 CHOICE OF FOUNDATION
= 5.3.3 SPREAD FOUNDATIONS

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm
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3] 5.3.3.1 Strip foundations
-] 5.3.3.2 Deep strip foundations
-] 5.3.3.3 Stepped foundations
-] 5.3.3.4 Pad foundations
-] 5.3.3.5 Raft foundations
= 5.3.4 PILE FOUNDATIONS
-] 5.3.4.1 Short bored pile foundations
] 5.3.5 PIER FOUNDATIONS
=~ 6. WALLS
1 6.1 FUNCTION AND PROPERTIES OF WALLS
~ 6.2 THE BEHAVIOR OF THE WALL UNDER LOAD
] 6.2.1 CALCULATION OF WALL THICKNESS
3] 6.3 TYPES OF WALLS
= 6.4 STONEWORK
-] 6.4.1 BUILDING STONES
] 6.4.2 STONEWORK THERMINOLOGY
] 6.4.3 STONEWORK CLASSIFICATION
] 6.4.4 RUBBLE WALLING
= 6.4.5 ASHLAR WALLING
-] 6.4.5.1 Rules for ashlar work
= 6.5 BRICK WORK
] 6.5.1 BRICKWORK TERMINOLOGY
= 6.5.2 MANUFACTURE OF CLAY BRICKS
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-] 6.5.2.1 Pressed Bricks

-] 6.5.2.2 Wire cut bricks

-] 6.5.2.3 Efflorescence

-] 6.5.3 BRICK CLASSIFICATION

] 6.5.4 CALCIUM SILICATE BRICKS

] 6.5.5 CONCRETE BRICKS

-] 6.5.6 MORTARS FOR BRICKWORK

-] 6.5.7 DAMPNESS PENETRATION

= 6.5.8 BRICKWORK BONDING

-] 6.5.8.1 Common bonds

] 6.5.9 METRIC MODULAR BRICKWORK

-1 6.5.10 JUNCTIONS

-] 6.5.11 QUOINS OR EXTERNAL ANGLES
~ 6.5.12 PIERS

-] 6.5.12.1 Detached piers:

] 6.5.12.2 Attached Piers (or Pilasters)
-] 6.5.12.3 Buttresses

= 6.6 BLOCKWORK

5 6.6.1 CLAY BLOCKS
7 6.6.2 PRECAST CONCRETE BLOCKS
5 6.6.3 AERATED CONCRETE BLOCKS

2 6.7 CONCRETE WALLS
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L -ws s = ow

-] 6.7.2 FOREWORK
~ 6.7.3 PLAIN MONOLITHIC CONCRETE WALL
-1 6.7.3.1 Dense concrete walls
-] 6.7.3.2 Light-weight aggregate
-] 6.7.3.3 No-fines concrete walls
-] 6.7.3.4 Thickness of plain concrete walls
-] 6.7.3.5 Shrinkage reinforcement
7 6.7.4 REINFORCED CONCRETE WALLS
-] 6.7.4.1 In-Situ Cast external walls
-] 6.7.4.2 Concrete Box Frames
-1 6.7.4.3 Large precast panel structure
> 6.8 OPENINGS IN WALLS
= 6.8.1 HEAD
-] 6.8.1.1 Lintels
-] 6.8.1.2 Arches
-] 6.8.2 JAMBS
~ 6.8.3 SILLS AND THRESHOLDS
-1 6.8.3.1 Sills
-] 6.8.3.2 Thresholds

= 7. FLOORS

1 7.1 GENERAL
= 7.2 SOLID GROUND FLOORS
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7.2.1 SITE CONCRETE
] 7.2.2 HARDCORE
-] 7.2.3 WATERPROOF MEMBRANE
= 7.3 SUSPENDED TIMBER GROUND FLOOR
-] 7.3.1 BUILDING REGULATIONS
4] 7.3.2 LAY OUT
7 7.4 UPPER FLOORS
-] 7.4.1 TYPES OF UPPER FLOORS
-] 7.4.2 STRUCTURE OF UPPER FLOORS
7 7.4.3 SUSPENDED TIMBER UPPER FLOORS
-] 7.4.3.1 Floor Joists
-] 7.4.3.2 End Support of Floor Joists
-] 7.4.3.3 Trimming
=~ 7.4.4 REINFORCED CONCRETE UPPER FLOORS
-] 7.4.4.1 Monolithic Reinforced Concrete Upper Floors

-] 7.4.4.2 Precast Concrete Upper Floors
-] 7.4.4.3 Hollow Block and Waffle Floors
7 7.5 FLOOR FINISHES
7 7.5.1 JOINTLESS FLOOR FINISHES
] 7.5.1.1 The most common of these is the Cement/Sand Screed

3] 7.5.1.2 Granolithic Concrete Finishes
31 7.5.1.3 Terazzo
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] 7.5.3 SHEET FLOOR FINISHES
-] 7.5.4 WOOD FLOOR FINISHES
= 8. OPEN FIREPLACES, CHIMNEYS AND FLUES
-1 8.1 FUNCTION OF FIREPLACES AND FLUES
= 8.2 PRINCIPLES OF FIREPLACE DESIGN
-] 8.2.1 TRADITIONAL OPEN FIREPLACE
-1 8.2.2 IMPROVED SOLID FUEL APPLIANCES
-1 8.3 PRINCIPLES OF FLUE DESIGN
= 8.4 CONSTRUCTION OF FLUE DESIGN
-] 8.4.1 NON-CONVECTOR OPEN FIRES
-] 8.4.2 CONVECTOR OPEN FIRES
-1 8.5 CONSTRUCTION OF CHIMNEYS
= 9. ROOFS
9.1 FUNCTIONAL REQUIREMENTS
19.1.1 STRENGTH AND STABILITY
-1 9.1.2 WEATHER RESISTANCE
-1 9.1.3 THERMAL INSULATION
-1 9.1.4 FIRE RESISTANCE
:19.1.5 SOUND INSULATION
2 9.2 TYPES OF ROOF STRUCTURES
-1 9.2.1 FLAT AND PITCHED ROOFS
-19.2.2 STRUCTURE OF THE ROOF
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== WaSmaw iV F MY Wiiliwivnl il F AWM I\ Wil W

= 9.3 FLAT ROOFS

31 9.3.1 PHYSICAL AND STRUCTURAL PROBLEMS
31 9.3.2 STRUCTURE OF A FLAT ROOF

-1 9.3.3 THERMAL INSULATION MATERIAL

-1 9.3.4 SINGLE AND DOUBLE FLAT ROOF CONSTRUCTION
] 9.3.5 PARAPET WALLS

= 9.4 PITCHED ROOFS

] 9.4.1 SHAPES OF PITCHED ROOFS IN TIMBER
-19.4.2 TERMS

7 9.4.3 TYPES OF PITCHED ROOFS IN TIMBER (STRUCTURES)
-1 9.4.3.1 Mono-(single) pitched Roof

1 9.4.3.2 Lean - to Roof

-1 9.4.3.3 Couple Roof

-1 9.4.3.4 Close couple Hoof

-] 9.4.3.5 Collar Roof

-] 9.4.3.6 Double or Purlin Roof

-1 9.4.3.7 Tripple or Trussed Roofs

-] 9.4.3.8 Trussed Rafters

-1 9.4.3.9 Hipped Roofs

31 9.4.4 VALLEY

31 9.4.5 EAVES TREATMENT

3] 9.4.6 OPENINGS IN TIMBER ROOFS

=7 6 E DANELC ~ANAV/EDIAIRC
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31 9.5.1 FUNCTION OF ROOF COVERINGS

1 9.5.2 TYPES OF ROOF COVERINGS

1 9.5.3 SUBSTRUCTURES

] 9.5.4 CHOICE OF ROOF COVERINGS

3] 9.5.5 MATERIALS AND COVERING METHODS
= 10. FRAMED STRUCTURES

-1 10.1 STRUCTURAL CONCEPT

-1 10.2 FUNCTIONAL REQUIREMENTS

31 10.3 STRUCTURAL MATERIALS

31 10.4 LAYOUT OF FRAMES

= 10.5 BUILDING FRAMES

-1 10.5.1 FUNCTIONS OF BUILDING FRAME MEMBERS
~ 10.5.2 REINFORCED CONCRETE FRAMES

1 10.5.2.1 Reinforced Concrete Beams

-1 10.5.2.2 Reinforced Concrete Columns

-1 10.5.2.3 Reinforced Concrete Slabs

= 10.5.3 PRECAST CONCRETE FRAMES

-1 10.5.3.1 Methods of Connections

~ 10.5.4 STRUCTURAL STEELWORK FRAMES
-1 10.5.4.1 Structural Steel Frames

-] 10.5.4.2 Castellated Universal Sections

-1 10.5.4.3 Connections

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm
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10.5.4.4 Structural Steel Connections
-1 10.5.4.5 Frame Erection
-1 10.5.4.6 Fire Protection of Steelwork
~ 10.5.5 TIMBER FRAMES
1 10.5.5.1 Columns and Beams
-1 10.5.5.2 Connections
-1 10.5.5.3 Building frames in timber
-1 10.5.5.4 Prefabrication
~ 10.6 PORTAL FRAMES
:110.6.1 THEORY
-1 10.6.2 CONCRETE PORTAL FRAMES
1 10.6.3 STEEL PORTAL FRAMES
31 10.6.4 TIMBER PORTAL FRAMES
™~ 11. PROTECTION OF BUILDINGS

=~ 11.1 EXCLUSION OF WATER

~ 11.1.1 PRECIPITATION

1 11.1.1.1 Roof Drainage

3 11.1.1.2 Flooding

1 11.1.1.3 Drought

-1 11.1.2 DAMP RISING AND MOISTURE MIGRATION
-1 11.1.3 CONDENSATION

~ 11.2 THERMAL INSULATION

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm
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b I lofmu | /el NIVER INWVIN

31 11.2.2 INSULATING MATERIALS
7 11.3 SOUND INSULATION
-1 11.3.1 DEFINITION
-7 11.3.2 SOUND INSULATION
-] 11.3.3 EXTERNAL NOISE
™ 11.4 FIRE PROTECTION
™7 11.4.1 STRUCTURAL FIRE PROTECTION
-] 11.4.1.1 Fire Load
-] 11.4.1.2 Fire Resistance of Material

1 11.4.1.3 Appropriate Types of Construction
7 12. FINISHING &. FINISHES
= 12.1 EXTERNAL WALL FINISHES
112.1.1 EXTERNAL RENDERING
-112.1.2 CONCRETE FINISHES
7 12.1.3 CLADDING
1 12.1.3.1 CLADDINGS FIXED TO A STRUCTURAL BACKING
112.1.3.2 CLADDINGS TO FRAMED STRUCTURES
-112.1.4 EXTERNAL PAINTS AND FINISHES
7 12.2 INTERNAL WALL FINISHES
1 12.2.1 PLASTERING
1 12.2.2 OTHER INTERNAL WALL FINISHES
112.2.3 PAINTING
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| 14&.9 VEILING FriNIOMNeEo

7 13. STAIRS

-113.1 INTRODUCTION

-1 13.2 DEFINITION OF TERMS

1 13.3 TYPES OF STAIRS

= 13.4 DESIGN OF STAIRS

-1 13.4.1 RISE - TREAD - PROPORTION
-113.4.2 SLOPE OR PITCH

1 13.4.3 LANDINGS

1 13.4.4 WIDTH

-1 13.4.5 WALKING LINE

=~ 13.5 CONSTRUCTION OF STAIRS

1 13.5.1 BRICK STAIRS

1 13.5.2 STONE STAIRS

~ 13.5.3 CONCRETE STAIRS

-1 13.5.3.1 In Situ Cast R.C. Stairs
-1 13.5.3.2 Precast Concrete Stairs
1 13.5.4 TIMBER STAIRS

1 13.5.5 METAL STAIRS

~ 13.6 MISCELLANEOUS

-1 13.6.1 BALUSTRADES/HANDRAILS

1 13.6.3 ESCALATORS

[ 2 a a SN SR N WA SIA IFA Sl ATMA
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~ 14.1 DOORS

31 14.1.1 EXTERNAL DOORS

-1 14.1.2 INTERNAL DOORS

-1 14.1.3 PURPOSE MADE DOORS

= 14.1.4 METHODS OF CONSTRUCTION
] 14.1.4.1 Door terminology

] 14.1.4.2 Panelled and glazed wood doors
-] 14.1.4.3 Flush doors

-] 14.1.4.4 Fire-check flush doors

1 14.1.4.5 Matchboarded doors

= 14.1.5 FRAMES AND LININGS

] 14.1.5.1 Timber Door Frames

-] 14.1.5.2 Metal door frames

-] 14.1.5.3 Door linings

] 14.1.6 SPECIAL DOORS

= 14.2 WINDOWS, GLASS &. GLAZING

1 14.2.1 PRIMARY FUNCTIONS OF WINDOWS
1 14.2.2 BUILDING REGULATIONS

1 14.2.3 TRADITIONAL CASEMENT WINDOWS
3] 14.2.4 STANDARD WOOD CASEMENT WINDOWS
31 14.2.5 STEEL CASEMENT WINDOWS

1 14.2.6 BAY WINDOWS
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14.2.7 SLIDING SASH WINDOWS

-1 14.2.7.1 Vertical sliding windows (also called double hung sash
windows)

-] 14.2.7.2 Horizontal sliding windows
1 14.2.8 PIVOT WINDOWS

1 14.2.9 LOUVRES

= 14.2.10 GLASS AND GLAZING

-1 14.2.10.1 Glass

114.2.10.2 Glazing

1 14.2.11 MOSQUITO SCREENING (FLY SCREENS)
1 14.2.12 SUN-BREAKERS

=7 14.3 IRON MONGERY

-114.3.1 HINGES

1 14.3.2 LOCKS AND LATCHES

1 14.3.3 MISCELLANEOUS

4. CONTRACT PLANNING AND SITE ORGANISATION

4. CONTR. PLANNING BUILDING CONSTR.
compiled: D. VOLKE --- LECTURE ---
MAY '83
TCA ‘TECHNICAL COLLEGE ARUSHAH CIVIL ENGINEER. H
CHUO CHA UFUNDI ARUSHA | DEPARTMENT
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REFERENCES:

1. Jack Stroud Foster

MITCHELL'S BUILDING CONSTRUCTION
"Structure and Fabric"

Part 1 and 2

W. G. Nash
"Brickwork 3 "

R. Chudley
"Construction technology"
Volume 2 and 4

R. L. Fullerton
"Building Construction in Warm Climates"
Volume 1 and 2

Buildings, and consequently their construction, have become more and more complex and the proper
management of a contract as well as the control of cost (on the part of the architect at design stage and
the contractor during erection) are more than essential.

Because mechanisation of building operations and the use of expensive plant has increased, the
contractor must obtain maximum use of the plant and speed the construction of the job in order to keep
his costs to a minimum. The design/erection continuum must be seen as a production process from
inception to completion and there must be a programme on which the job may be organized, against
which performance may be assessed and within which control may be exercised.
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Contract planning and site organization, together with general control are the construction aspects of
production management which itself is a part of overall management in building.

PLANNING makes efficient and economical use of labour, machines and materials.
ORGANIZATION is the means of delegating tasks
CONTROL enables planning and organization to be effective.

4.1 CONTRACT PLANNING

= Guide rarf
-V for skio

Looding
nepper

Aggregate
Skip

A Turbo-mixer
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Contract Planning involves working out a PLAN OF CAMPAIGN or PROGRAMME for the contract as a
whole and assembling the necessary data.

Such a programme is to promote the flow of the various building operations during the course of
erection, by planning in advance

- the times and sequences of all operations
- the requirements in labour

- the requirements in materials

- the requirements in equipment.

The BUILDING RESEARCH STATION DIGEST 91 states that such a programme should:

a) show the quickest and cheapest method of carrying out the work consistent with the available
resources of the builder.

b) by the proper phasing of operations with balanced labour gangs in all trades, ensure
continous productive work for all the operatives employed and reduce unproductive time to a
minimum.

c) provide an assessment of the level of productivity in all trades
d) determine attendance dates, and periods for all subcontractor's work

e) provide information on material quantities and essential delivery dates, the quantity and
capacity of the plant required and the periods it will be on site.

f) provide, at any time during the contract, a simple and rapid method of measuring progress for
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the builders information ror the architect’'s periodical, Tor the valuation or work ror accounting

purposes.

If a builders tender is to be realistic, planning must start at the estimating stage.
The following considerations should be taken into account:

- use of the most economic methods for each operation

- sequence and timing of the operations

- resources at the contractors disposal

- use of hand or mechanical methods, type of plant

- space available and best positions for the various machines to be used.

- the best methods of handling material and most suitable places on the site for the storage of
materials and for the placing of hut

- suitable points of access to the site for lorries and machines.

4.1.1 BAR CHART

A typical site orientated control device is the GANTT CHART or BAR CHART which allows a fairly simple
and easily read plan of operations to be made available to all site personnel against which may be plotted
actual performances. However, this device only takes into account one of the resources - TIME - and
unless further schedules of the recources needed for each operation are also available (adjacent at the
BAR CHART) it does not inform on the critical relationships between the various activities nor does it
file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm 25/149
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enable procedures involving a number of variables to be optimised since the complex interrelationships

affecting the outcome of any plan (or alteration of plan) are not readily evident or quantifiable. (see fig.)

This can be achieved by means of a technique known as NETWORK ANALYSIS.

Actvity

Time scoie —e j
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4.1.2 NETWORK ANALYSIS

The essential difference between analysing a production problem by NETWORK and LINEAR or
PARALLEL LINEAR methods lies in the identification of the dependency between operation.

This approach leads to interrelated networks through which certain sequences can be seen to be
‘critical’' to the anticipated outcome in that they occupy the lounges and irreducible time necessary to
execute the project (or parts of the project) to which they are necessary.

The fig. shows this in a simple set of 5 interrelated activities A, B, C, D, E of time values 1,2,3,4 and 5

days.
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Network or Critical Path diagrams

The way how to prepare a NETWORK in the form of an ARROW DIAGRAM is described in the following:
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1) Project to be broken down into a series of stages (or elements of work) called ACTIVITIES represented
by ARROWS (Length not important).

Head of arrow = finish of activity
2) Any junctions of activities are called EVENTS represented by CIRCLES.
An event indicates the completion of one activity and the start of the next (except first and last!)

3) Example: 5 operations carried out continuously:

O =L u3——@-Lp-Ep

4) Each activity may be identified by the numbers of the beginning and end as follows:

Activity Identity

A 1-2
B 2-3
C 3-4
D 4-5
E 5-6

5) If these 5 operations had been started and finished at the same time, it is not convenient to show
them as follows:
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Mmoo >

because each has the same identity.

Therefore, to give each a separate identity, DUMMY ACTIVITIES must be introduced (dotted lines)

pUMMIES | sctovery | peoEnmTy
A 1=-2

B 1-3

l = w{Das c 1-4
1 -

B \ D 1-5

(3 E 1-6

c b DMy | 2-6

oB--~ oMy | 3-8

D (Do) [DuMMY | 4-6

E % oMMy | -6

A dummy arrow has no duration and shows only the logical relationship which cannot be shown by
activity arrows (no time, no resources, they have only transfer information from one event to another)
Arrows should always be identified by ascending order of numbers (lower number: the tail, higher
number: the head).

6) Which questions should be asked, when setting out an arrow diagram for a project?

a) what controls the start of each activity?
b) what controls its finish or end?

c) what iob or iobs must be done before the next activity can be started?
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d') what }obs m'ust follow the activity?
e) what jobs can run concurrently?

7) Examples (should be thoroughly understood)

A
b ¢
os SO0

2 Activity X and Y depend upon activities A and B

1 Activity X depends upon activity

A X
Z B ::: i Y z
3 Activity X depends upon activities A and B and activity Y depends upon B only
A X
o - O
DI.IHHY—-—--:
B8 Y
O -0 O
4 Activity Y depends upon activities A and B and activity X depends upon A only

O A __{r-} X 0
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5 Activity X depends upon A and B and activity Y depends upon B and C
A X
O a®, a®,
O 2 -(:)> DUMMIES
C Y
O %6 -0
6 Activity X depends upon activities A and B, activity Z depends upon activities B and C and activity Y
depends upon B only

O——0—"—0

7 Activity Z depends upon activities A, B, C, activity X upon A only and activity Y upon A and B
A X
O— +0) O
B Yy
o e -0
z
o—=< b O

8 Activity Y depends upon activities A, B, C, activity X depends upon A only and activity Z depends upon
activity C only

A {:} X _.O
B P8 Y
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O—— OO
9 Activity X depends upon activity A, activity Y depends upon activities A and B and activity Z depends
upon activities B and C

O Q ®)
O—L8 O—--sb— 0
o—¢ & 1 o

8) Example: Erecting a corner
Activities:

1 raise scaffold

2 deliver bricks from stack to scaffold
3 place mortar boards

4 mix mortar

5 deliver mortar to scaffold

6 build corner

Y- DUMMY
MIXMORTAR %y DELIVER MORTAR 3, ERECT CORNER o,

9) The time element

We have so far been concerned only with the placing of the activities in a logical order.
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Now the time element has to be considered, and to be applied to the network, in order to obtain the
EVENT TIMES and the TOTAL PROJECT TIME.

- The duration of the activities should be written under each arrow.
these items must be very carefully estimated

(according to the work content contained within each activity) otherwise the network would not
be of any value.

10) Earliest starting times

When the durations of the activities have been entered, the times of starting and finishing the events can
be calculated. The earliest times for starting arid finishing activities can be found by adding the duration
of each activity to the finishing time of the previous activity. Begin at 0 with the first activity and
calculate each path separately. Where two ore more paths meet at an event or node, the longer or
longest total time must be taken as the earliest starting time to the next activity.

E =Earliest starting time

] | [ eariiesT |
file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm 33/149



25/09/2011 Building Construction with 14 Modules: 4. CONTRACT PLANN...

m ACTIVITY | DURATION | START FINISH|
A 1-2 15 days 0 15
B 1-3 10 days 0 10
C 1-4 12 days 0 12
D 1-6 29 days 0 29

2-4 dummy 15 15
E 2-5 14 days 15 29
F 3-5 13 days 10 23
G 4-6 28 days 15 43
H 5-6 4 days 29 33
I 6-7 2 days 43 45

11) Latest starting times

This is a similar analysis carried out only in a reverse direction, which means beginning at the last event
time and working backwards by deducting the activity time from the end event time. Where two or more
paths meet at an event, the shorter or shortest time is adopted for the calculation of the latest starting
time. The total times for each path have been indicated by the figures in circles, and it will be seen that
the highest figures have been taken in each case.

12) Latest finishing times
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The times for each path have been shown in circles as before, but this time the lowest figure have been

used in each case. It is most important that the dummy activity is taken into account when calculating
the earliest starting and latest finishing times. These times could have been analysed as before, but in
this case the calculating is started at the bottom of the table and the durations are deducted from the

latest finishing times.

LATEST
ACTIVITY | DURATION | START | FINISH
A 1-2 15 days 0 15
B 1-3 10 days 16 26
C 1-4 12 days 3 15
D 1-6 29 days 14 43
2-4 dummy 15 15
E 2-5 14 days 25 39
F 3-5 13 days 26 39
G 4-6 28 days 15 43
H 5-6 4 days 39 43
I 6-7 2 days 43 45
start here

The two tables can now be combined as follows
file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm
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EARLIEST LATEST
ACTIVITY | DURATION | START | FINISH | START | FINISH
Al 12 15 days 0 15 0 15
B 1-3 10 days 0 10 16 26
C 1-4 12 days 0 12 3 15
D 1-6 29 days 0 29 43
2-4 dummy 15 15 15 15
E| 25 14 days 15 29 25 39
F 3-5 13 days 10 23 26 39
G 4-6 28 days 15 43 15 43
H 5-6 4 days 29 33 39 43
| 6-7 2 days 43 45 43 45
:
&+
ERi5 £229 E=a4] Exdt
IR Cor

L= Latest inishing times
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13) Floating times

From the diagrams and the analyses it will be seen that, if the earliest starting times are deducted from
the latest finishing times, some activities have a greater length of time available for carrying out the
activity then the work content requires. The spare time in each case is called the total float.

The total float for each activity is calculated as follows: Latest finishing time - earliest starting time -
duration of the activity.

14) Critical path

Where there is a zero float against an activity, this activity will be a critical item. This means that such an
item must not be delayed otherwise it will delay the whole project. These activities will form a continuos
chain through the network, and this chain is called CRITICAL PATH in a network.

The critical path includes the dummy activity. All of the other activities have longer times than the
durations need.

Besides TIME (as the main planner's parameter) other factors such as COST, LABOUR and MATERIAL
AVAILABILITY, the DEMAND of other Projects under the planner's control will affect the final assessment
of times to be ascribed to the constituent activities of network.

EARLIEST LATEST TOTAL
ACTIVITY || DURATION | START | FINISH || START | FINISH | FLOAT

A 1-2 15 days 0 15 0 15 0
B 1-3 10 days 0 10 16 26 16
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1-4 12 days 0 12 3 15 3

D 1-6 29 days 0 29 14 43 14
2-4 dummy 15 15 15 15 0

E 2-5 14 days 15 29 25 39 10

F 3-5 13 days 10 23 26 39 16

G 4-6 28 days 15 43 15 43 0

H 5-6 4 days 29 33 39 43 10

I 6-7 2 days 43 45 43 45 0
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DleRATIOTr:l BEUACTI\ATIES I}:l DA\;S o

EARLIEST LATEST TOTAL
ACTIVITY NO. |DURATION | START | FINISH | START | FINISH | FLOAT
Prelims and order plant 1-2 4 days 0 4 0 4 0*
Order material 1-3 1 day 0 1 1 2 1
Arrange water supply 1-5 7 days 0 7 2 9 2
Clear site 2-4 2 days 4 6 4 6 0*
Delivery of materials 3-5 7 days 1 8 2 9 1
Excavation 4-5 3 days 6 9 6 9 0*
Concrete foundations 5-6 2 days 9 11 9 11 0*
Lay drains 5-8 5 days 9 14 32 37 23
Delivery of timber 5-12 7 days 9 16 12 19 3
Gas and electrical services 5-19 14 days 9 23 15 29 6
Bwk up to d.p.c. 6-7 4 days 11 15 11 15 0*
Bwk to 1st floor level 7-12 4 days 15 19 15 19 0*
Site concrete 7-20 2 days 15 17 21 23 6
Manholes 8-9 5 days 14 19 37 42 23
Lay paths 9-10 4 days 19 23 42 47 23
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-Fix-fences 10-11-—4-days 23— —27— —47 59 24

Return top-soil 11-33| 2 days 27 29 51 53 24
1st floor joists 12-13|| 2 days 19 21 25 27 6
Bwk to eaves 12-14| 4 days 19 23 19 23 0*
Partitions. 12-18|| 5 days 19 24 22 27 3
Dummy 13-14 21 21 27 27 6
Topping out 14-15 1 day 23 24 25 26 2
Roof carcase 14-16| 3 days 23 26 23 26 0*
Flashings 14-17 1 day 23 24 27 28 4
Dummy 15-16 24 24 26 26 2
Tiling 16-19|| 3 days 26 29 26 29 0*
R.W. plumbing 17-19 1 day 24 25 28 29 4
Glazing 18-19|| 2 days 24 26 27 29 3
Electrical carcase 19-24| 2 days 29 31 29 31 0*
Heating and internal plumbing || 19-25|| 6 days 29 35 29 35 0*
External decorate, etc. 19-32 4 days 29 33 47 51 18
Sleeper walls 20-21 2 days 17 19 23 25 6
G.F. floor joists 21-22| 2 days 19 21 25 27 6
| I I I I I I I
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G.F. floor boards 22-23| 2 days 21 23 27 29 6
1st F. floor boards 23-24|| 2 days 23 25 29 31 6
C & J 1st fixing 24-26 | 4 days 31 35 31 35 0*
Dummy 25-26 35 35 35 35 0*
Fireplace surround 25-27|| 2 days 35 37 36 38 1
Plasterboard to ceilings 26-27 || 3 days 35 38 35 38 0*
Plaster to walls 27-28|| 7 days 38 45 38 45 0*
C & J 2nd fixing and fittings | 28-29| 8 days 45 53 45 53 0*
Internal decoration 28-30|| 7 days 45 52 46 53 1
Electrical fittings 28-31 1 day 45 46 52 53 7
Polish floors 28-33 1 day 45 46 52 53 7
Dummy 29-33 53 53 53 53 0*
Dummy 30-33 52 52 53 53 1
Dummy 31-33 46 46 S3 53 7
Ext. G.F. sills and thresholds ||32-33|| 2 days 33 35 51 53 18
Clean and hand over 33-34| 2 days 53 55 53 55 0*

15) Time/cost optimisation
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This technique explores the possibilities of altering production time in order to optimise the costs.

In building work:

increased speed of production leads to increased cost (due to having to use more operatives, and/or
machinery, or to pay high rates).

Any reduction of the activity times on the critical path will reduce the overall production time, but will
probably reduce the 'float' on other activities to the point that they also become critical (case 1)
Activities A, B, C, D, E are given to be carried out in ‘'normal’ times shown in column X. Activities A, C,
and E are capable of being carried out by different means at ‘crash’' times for increased rates shown in
column Y. It is then possible to define three basic outcomes from the application of these figures: normal
cost programme (case 1) all 'crash’ programme (case 5) best time/least cost programme (case 4)
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optimise his use of resources or to reduce imbalances of resource demand.

- The technique ascribes the various resources to each activity and by comparison with
established norms identifies excessive demands.

- It is possible to reposition activities requiring excessive use of resources and to balance the
total requirements within the resources available or at least to reduce the time of excessive
demand.

- The repositioning of certain activities will often render them critical when they are taken
together with fixed waiting periods necessary to the planned use of resources.

This technique is illustrated in fig.

The network A (i) yields the scaled network in bar chart form A(ii) By allocating the resource units - RU's
- for each activity, a resource loading diagram (A(iii) can be prepared.

In this case it shows an executive demand of four RU's above the resource units normally available
during the second and third days, due to activities B and D coming together.

B (i) shows the repositioning of activities B and D in the excess times available for their execution and a
resulting 'leveling' of the loading diagram to bring the requirements for resources within the limits of
normal availability as in B (ii).

This maneuver involves specific positioning of waiting periods B, and D, and examination of the
resulting network at C shows that these constrains on the commencement of activities B, and D, leads
to the former becoming critical and reduces the float of the latter to one day only.

The foregoing brief description of some of the uses of network analysis has been based on a simplified
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description of the network involved. For further informations one of the many books dealing specially

with these techniques should be consulted.

The most useful aspect of network analysis lies in exercising the logic used to set up the basic network
of activities since the planner has a full knowledge of the practical consequences of any sequence of
activities and the importance of their relationships. This aspect of a network approach to planning is
illustrated in the method of presentation of the logic known as a Precedence Diagram. The fig. shows a
typical network restated in this form which eliminates the need for dummy activities normally used in
conventional networks to indicate dependency.

Depengenctes :
C. & ond £ depend on A deng complefed
F depends on 8, C ond D bewng compieted
£ depends on 0 being completed
G depends on £ ond £ bemng completed

j

=1

|
Fraecedence diogrom &
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4.1.3 THE OVERALL PROGRAMME

On acceptance of the tender a WORKING or OVERALL PROGRAMME is prepared by the contractor's
planning staff together with the plant engineers and the site agent or foreman for the job. This will be
used as a guide for:

- site activities

- detailed planning

- purchasing and delivering of materials

- coordination of sub-contractors and main contractors work
- assessing job progress

At this point it is essential to have full information from the architect in the form of

- site survey

- a full set of working drawings

- specifications

- bills of quantities and

- a full list of all nominated sub contractors.

The preparation of the overall programme consists broadly of
- breaking the job down into a series of basic operations involving only one trade.

- establishing the quantities of work in each operation and the time content of each in terms of
men and machines.

- arranging the operations in a sequence and balancing the size of gangs to give a maximum
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continuity of work for each trade

- breaking down a large job into phases so that several operations may proceed simultaneously.

The programme is usually expressed in the form of a chart, covering

- all main operations throughout the contract
- the phasing of the work
- the duration of each operation

Together with this chart a written report or schedule has to be prepared including

- the methods to be used

- a schedule of plants

- the labour requirements

- informations regarding site offices, storage huts, equipment, and small tolls.

Besides the overall programme, showing the major operations and phasing of a job, a detailed short -
term planning at regular intervals on the site is necessary:

1) a reasonably detailed programme is prepared at monthly intervals, to cover four weeks ahead,
2) a detailed programme is prepared each week. This indicates in de tail the materials/labour
requirement/ and operational methods to be used.

4.1.3.1 Break down of job
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Smaller jobs are commonly divided into the following stages:

1) foundations and walling up to DPC
2) carcase to completion of roofing in
3) finishes and all services

4) drains and site works

In large jobs and multi - storey work the break - down stages can be.

1) sub-structure, or foundation work

2) frame, or basic structure

3) cladding, infilling, weather - proofing etc.
4) drains and site works.

Each stage is planned separately first.

Compensation for any variations from the programme arising within the stages can be made by
increasing the gang sizes to speed up certain operations or, at times when productivity is greater than
that assumed at the planning stage, labour can be put on to isolated jobs which can be carried out at
any time without interfering with the sequence of other operations.

4.1.3.2 Quantities of work and time content

In order to relate the various operations throughout the job a schedule of basic quantities has to be
worked out from which the number of MAN HOURS and MACHINE HOURS required to complete the job
can be obtained. (so-called LABOUR and PLANT standards.)
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These standards in each case are established on the basis of information fed back from

- previous contracts or
- work studies, having regard to the type of labour which will be available and the likely demand
on plant.

The work content for each operation is inserted on a schedule of basic operations which can be in the
form of a series of DATA SHEETS.

These sheets form a detailed analysis of the complete work and give informations to all planning
activities during the course of the contract.

4.1.3.3 Plant and Labour outputs

As soon as the probable availability of resources has been estimated, the outputs of men and machines
must be evaluated, so that the times for elements of work can be determined. These LABOUR
CONSTANTS must be realistic and allowances must be made for rests, bad weather, tea breaks and
other interferences with normal output.

An element of work on site is 1,000m2 of 1-brick internal walling. If the firm's estimated labour constant
for this work is 1.50 men/h/m?2 then the number of men/h required for this work will be:

1,000m2 x 1.50 men/h/m2 = 1,500 men/h

If 10 bricklayers are available in a gang, the time to be taken will be

1,500men/h
10men
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If an 8 hour day is worked on site, this element will take 18 3/4 days to complete.

The following examples are typical of reasonable standard times for various operations, but these
should be carefully checked and verified, and, if necessary, adjusted to suit any special conditions

before applying them to actual work on site.

Machine excavation cbm/h
Surface excavation not exceeding 300 mm deep 0.375 m3 bucket 11
Surface excavation not exceeding 300 mm deep 0.625 m2 bucket 21
Surface excavation not exceeding 300 mm deep 0.375 m3 bucket 12
Surface excavation not exceeding 300 mm deep 0.625 m3 bucket 24
Excavate foundation trenches not exceeding 1.5 m deep 0.375 m3 bucket 6
Excavate foundation trenches not exceeding 1.5 m deep 0. 625 m3 bucket 12
Excavate basements not exceeding 1.5 m deep 0.375 m3 bucket 9
Excavate basements not exceeding 1.5m deep 0.625 m3 bucket 18
Excavate basements exceeding 1.5 m and not exceeding 3 m 0.375 m3 bucket | 7 1/2
Excavate basements exceeding 1.5 m and not exceeding 3 m 0.625 m3 bucket || 15
Add for each additional 1.5 m depth 1.25
Excavate spoil from heap and load into barrow Wheel 20 m 0.50.25

Load excavated material into lorries

0.6
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SOreat ancievetr i iavers ﬁ
Return fill and ram 0.85
Level and ram bottoms 0.06/m2
Planking and strutting excavations not exceeding 1.5 m deep: Hours per

square metre

poling boards and struts

0.075

open boarding 0.2

close boarding 0.4
excavations exceeding 1.5 m and not exceeding 3 m deep:

open boarding 0.3

close boarding 0.8

Hardcore filling h/cbm

Filling in making up levels 0.5

Consolidated in 150 mm layers | 1.0

Hand excavation h/cbm

Surface excavation not exceeding 1.5 m deep | 2.0

Add for each additional 1.5 m of depth 0.75

Excavate trenches not exceeding 1.5 m deep || 2.5
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Add tor each additional 1.5 m of depth 1.0

Excavate pits not exceeding 1.5 m deep 3.0

Concrete work h/cbm

Mixing By hand for small quantities 4to 6

By machine allow 4 to 5 minutes per batch according to type of mixer

Transporting h/cbm

By hand in barrows and wheel not exceeding 18 m or raise not exceeding 3 m

1.5

By machine plant and labour to suit required output and placing conditions

Placing and compaction h/cbm
Foundations in trenches over 300 mm thick 0.5
Foundations in trenches not exceeding 300 mm thick || 0.7
Isolated pier holes 1.0
Beds over 300 mm thick 0.75
Beds over 150 mm thick not exceeding 300 mm thick | 1.0
Beds not exceeding 150 mm thick 1.25
Add to the above for working around reinforcement |[1.0

Surface treatment | h/square
metre

Grading to falls 0.3
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Tamping 0.2
Trowelling 0.25
Brickwork

(The following outputs are based on the ratio of 2 bricklayers to 1 labourer).

Men/h

per unit
General brickwork in plasticised or gauged mortar 60 bricks 1.0
General brickwork in cement mortar 60 bricks 1.1
General brickwork overhand in gauged mortar 60 bricks 1.1
Walling curved on plan ex 15 m n.e. 22 m rad 60 bricks 1.5
Walling curved on plan ex 7.5 m n.e. 15 m rad 60 bricks 1.66
Walling curved on plan ex 4.5 m n.e. 7.5 m rad 60 bricks 1.75
Walling curved on plan exceeding 3 m rad
Underpinning 60 bricks 2.00
Rough arches 60 bricks 3.0
Form cavity inc. laying wall ties, and keeping cavity clean per m2 | 0.25
Rough cutting per m2 0.7
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Close cavity per m 0.3
Cut chase for small pipe per m 0.6
Eaves filling per m 0.3
Engineering bricks per 60 1.50

Face brickwork men/h
per unit
General facing bricks per m2 1.25
Fair faced walling/m2 1.10
Rake out joints and point on completion per m2 | 0.75
Fair straight cutting per lin. m. 0.3
Fair raking cutting per lin. m. 0.4
Fair curved cutting per lin. m. 0.5
Arches men/h
per unit
Soldier arches or brick lintels per m2| 3.6
Fair axed arches per m2 5.5
Rubbed and gauged per m2 12.25
Copings and sills men/h
per unit
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Brick on edge coping including pointing per lin. M. | 0.4

Two courses of tile creasing per lin. m. 0.6

Brick on edge per lin. m. 0.75

Partitions men/h

Clinker, concrete and hollow clay 50 mm thick per m2 | 0.5

Clinker, concrete and hollow clay 75 mm thick per m2 || 0.6

Clinker, concrete and hollow clay 100 mm thick per m2 || 0.7

Lightweight blocks 50 mm thick per m2 0.4

Lightweight blocks 75 mm thick per m2 0.5

Lightweight blocks 100 mm thick per m2 0.6

Bonding to brickwork per lin. m 0.2

Rough cutting at irregular angles and soffits per lin. m. ||0.15

Sundries men/h
Bed plates and sills per lin. m. 0.1
Bed frame and point one side per lin. m. 0.25
Bed frame and point two sides per lin m 0.35
Rake out joints and point flashings per lin. m. 0.3
Cut groove for asphalt skirting and point per lin. m 0.45
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Fix metal windows including cut and pin lugs to brickwork not exceeding 0.4 m2 each | 0.5
Fix metal windows including cut and pin lugs to brickwork not exceeding 0.8 m2 each | 0.75
Fix metal windows including cut and pin lugs to brickwork not exceeding 1.6 m2 each |[1.0
Add for pointing one side per lin. m. 0.08
Air bricks each 0.2
Flue linings per lin. m. 0.6
Set chimney pot and flaunch each 1.0

Damp-proof courses men/h

Two courses of slates horizontal per m2 0.9

Two courses of slates vertical per m2 1.35

Bituminous felt per m2 0.3

Scaffolding men/h
per 100 m2
erect and
dismantle

Putlog scaffold up to 6 m high 25

Putlog scaffold 6 to 9 m high 30

Putlog scaffold 9 to 18 m high 35

Putlog scaffold over 18 m high 40
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Independent scaffolds add 25 per cent to the above‘ ‘

Drainage men/h

Stoneware drain pipes 100 mm || 150 mm || 225 mm

Lay and joint 600 mm pipes per lin. m. 0.45 0.6 0.75

Lay and joint 900 mm pipes per lin. m. 0.35 0.45 0.6

Extra for bends each 0.1 0.12 0.15

Extra for junctions each 0.2 0.25 0.3

Gulleys each 0.5 0.66 -
Interceptors each 0.66 0.75 -

Concrete drain pipes 225 mm || 300 mm || 375 mm || 450 mm
Lay and joint per lin. m. 0.8 0.9 1.1 1.25
Extra for bends each 0.2 0.25 0.3 0.35
Manholes 100 mm | 150 mm | 225 mm
Channels each 0.2 0.3 0.4
Three-quarter section channels each 0.3 0.5 0.7

Covers and frames bedding and fixing each 0.75
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Step irons each 0.1

4.1.3.4 Sequence and timing of operations

In each stage into which a job may be divided, there will be one operation or a group of related
operations governing the production time of the complete stage. This KEY OPERATION takes the
longest time, when the time cycles of all the operations are based on the use of the optimum size of
gang for each.

The largest of the key operations in each stage is termed the MASTER OPERATION. The speed of the
master operation is governed by:

- the time, in which the work has to be completed

- the size of the gang or

- the amount of labour available(in which case the size of the gang which can be put on it will fix
the time required to complete the operation)
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It is necessary to bring all other operations into phase with the master operation, in order to ensure
continuity of productive work for each trade or gang and to minimize unproductive time.

The time cycles of the operations in each stage are brought into phase by adjusting the size of the
gangs, so that the working time of each gang is (as far as possible) the same as that of the key

Building Construction with 14 Modules: 4. CONTRACT PLANN...
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operation. Figure illustrates the effect of the balancing of trade gangs.

4.1.3.5 The programme chart

The final step is to prepare a working schedule an the basis of the balanced production in each stage,

from which proarammes for the various staaes are drawn up.
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The stage programmes are combined to give the final overall programme. (A short interval may be left

between the stages to provide for delays due to bad weather or other causes). A typical overall
programme chart is shown in fig.

In addition to the data sheets and the overall programme, a SCHEDULE of CONTRACT INFORMATION is
prepared giving

- the recommended labour force for each stage of the contract under trades
- details regarding the sequence of operations given on the data sheets

- details of equipment and methods of construction to be used.

- full details concerning all sub contractors

A site layout plan and a site preparation programme will also be prepared at this stage as well as the
detailed programme for the first four week period of the contract. (ref. to 'site organisation’)
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4.1.4 PLANNING CONSIDERATIONS

Building Construction with 14 Modules: 4. CONTRACT PLANN...
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A number of factors which have a bearing on the decisions made during the contract planning stage are
briefly considered here.

4.1.4.1 Site conditions and access

Site conditions will limit the type of plant that may be used:

- on wet sites it will be necessary to use tracked machines in the case of excavators and mobile
cranes, and dempers for transport

- sloping sites may make the use of rail mounted cranes unsuitable or uneconomical.

- on confined sites there may be in sufficient room for a mixer or mixing plant and it may be
necessary to use truck mixed concrete.

- Limitations of access may fix the maximum size of plant which can be brought on the site.
4.1.4.2 Nature of job

The type of structure, the general form, size and detailing of the building will all have an effect upon the
way in which the contract is planned.

The contractor has to consider the nature of the structure in relation to the site so that he can decide
where best to place his equipment and materials. All plant should be so placed on the site that the
structure can be erected without moving the plant until most of it is completed. Plant should also be so

placed that it can be removed easily at the completion of the job. In some circumstances the contractor

mav raaniiaect the adinnetmaent af the ctriietiire in came wav in arder to nearmit the maet afficient nlannina
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of the contract. It may be desirable to enlarge a lift shaft slightly in order that a climbing crane may be
accommodated within it. OR: For certain parts designed originally as in situ cast work to be carried out

as precast work in order fully to utilize a crane on the job etc.
4.1.4.3 Plant

The choice of the most suitable plant for any particular operation necessities a consideration of the
capabilities, limitations, and outputs of different types of plant.

- EXCAVATION can be carried out either mechanically by a number of different types of plant or
by hand. The SPOIL can be transported in various types of vehicle and the length of haul to tip
will vary with the job, so that many combinations of excavator and transporting machines are
possible.

The method adopted for excavating operations will depend upon

a) the type of excavation to be carried out

b) the nature of the soil to be excavated

c) the volume of soil to be excavated

d) the length of haul to tip and the terrain over which the machinery has to dig and travel
e) the type of plant available for the contractor

For small quantities, handexcavation is cheaper than mechanical excavation and the type of transport
will depend on the distance to be hauled, the nature of the ground to be traversed and the cost of
temporary roads, where necessary.
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- HANDLING of structural units and materials in fabrication and erection can be carried out by

crane or forklift truck.

If a crane is used the work must be planned round the crane. Consideration must be given to the
quantity and nature of materials to be handled and whether or not there is sufficient to keep a
crane fully occupied throughout the working day.

The careful timing of materials as near as possible to the point at which they will be used,
together with the correct siting of hoisting plant, materials dumps and mixing plant in relation to
the building and to each other is an important factor in planning for high productivity and for the
reduction of double-handling.

- MIXING Type and size of concrete mixer are dictated to a large extent by the quality and
quantity of concrete required.

When small to medium quantities (say up to 20 m3/day)are required a mixer together with hand
loading of the aggregate skip, some form of weight batching and hand barrow delivery can be
economical. When steady outputs of not less than 30m3 per day are required, complete
mechanisation (with a mechanical scoop are gravity loading of the mixer skip, gravity fed bulk
cement and - for delivery -a crane carrying a full batch skip or, alternatively, a pneumatic
concrete placer) is best.

- CONTRACTORS MECHANICAL PLANT

In its widest sense 'contractors plant' implies the machinery, tools and other equipment used in
the contractor's yard and workshop, and on the site.

The machines and power tools are divided into three classes according to their degree of
mobility:
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- fixed (operating from a fixed position on site)
- portable (being moved about by pulling, pushing or carrying by hand)

- mobile (moving from one place to another under their own power)

They may further be divided into classes according to their function.

The following figures show a collection of mechanical plant and power tools used on the
building site only.

Excavator equipment

Dipper with opening =
barrom for discharge

LY
a5y
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Y
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A Face shovel
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H Pile drill

Tractor based equipment

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm 70/149



25/09/2011 Building Construction with 14 Modules: 4. CONTRACT PLANN...

s vy ’
) F o |
v !
L7 ERNAN
iy .
Dischorge
pOsifion
;
LN -
A Tractor shovel
x;"’ Front jigping
reor (tpping
——

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm 71/149



25/09/2011 Building Construction with 14 Modules: 4. CONTRACT PLANN...

b1\ 4 S "\Jf

B Overloading shovel
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Sucker

E Scraper, F Bulldozer
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Closer proximity 1o
buitding, greater
coverage

B With fly jib

Closer proximity 1o
puilding, greater
building height and
coverage
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Mobile cranes
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B Crane on crawler tracks
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C Truck mounted crane
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A Monotower derrick

Counterweight
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B Slewing mast crae with cantilever jib

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm 83/149



25/09/2011

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm

Building Construction with 14 Modules: 4. CONTRACT PLANN...

|I&TJ"A' ATare o

T

Stewrng ring
C Slewing mast crane

84/149



25/09/2011

file:///D:/cd3wddvd/crystal_A6/construction/stuff.htm

Building Construction with 14 Modules: 4. CONTRACT PLANN...

Counter fil
wWirf counter -
weigh!

D Fixed mast crane

4

lj Jib fully derricked
/ / v for roising mas?
/7
/ /
/
/!

/
/4

85/149



25/09/2011 Building Construction with 14 Modules: 4. CONTRACT PLANN...

4 Hydrauire derricking roms

. ‘\Sfew;ng
: ring

1
1
i
I

=

E Fixed mast hydraulic derricking crane

Horizontal jib tower cranes
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Note: cranes such as A and B can be either stationary or travelling
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C Stationary crane with extending mast
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worter tank

B Tilting drum mixer
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B. Various boom extensions

Rototing drum
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C. Truck mixer

Compressors and pumps
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B. Single diaphragm pump

—

C. Double diaphragm pump
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Discharge
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D. Centrifugal pump

E. Mobile centrifugal pump
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F. Submersible pump

POWER TOOLS
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Pick
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Hammer
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Dust bag
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Hand grinder
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TN

Chain saw

Circular saw

4.1.4.4 Scaffolding

A scaffold is a temporary structure from which persons can gain access to a place of work in order to
carry out building operations, it includes any working platforms, ladders and guard rails. Baically there
are two forms of scaffolding:

1) Putlog scaffolds.
2) Independent scaffolds.

wall under
|> CONSIruUCtion
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Typical tubular steel putlog scaffold

PUTLOG SCAFFOLDS This form of scaffolding consists of a single row of uprights or standards set a-
way from the wall at a distance which will accommodate the required width of the working platform. The
standards are joined together with horizontal members called ledgers and are tied to the building with
cross members called putlogs. The scaffold is erected as the building rises and is mostly used for
buildings of traditional brick construction (see Fig.).

INDEPENDENT SCAFFOLDS An independet scaffold has two rows of standards which are tied by cross
members called transoms. This form of scaffold does not rely upon the building for support and is

therefore suitable for use in coniunction with framed structures (see Fia)).
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Every scaffold should be securely tied to the building at intervals of approximately 3.600 m vertically and
6.000 m horizontally. This can be achieved by using a horizontal tube called a bridle bearing on the
inside of the wall and across a window opening with cross members connected to it (see Fig.);

alternatively a tube with a reveal pin in the opening can provide a connection point for the cross
members (see Fig.). If suitable openings are not available then the scaffold should be strutted from the
ground using raking tubes inclined towards the building.

putlogs or transoms
secured to ledgers

. ledgers fixed horizontal
/li and secured to standards
32 —} j-_ scaffold boards
standards to be | / 930 H 990 o
andards to putlog or ; | t
/ vertical or transom —~ ]“ max - max -
4 slightly inclined ' ’
towards the 40 — scattoid board
building j ¥ :

U_l

?aiplatet putlog or transom -
0 preven
slipping —— 50 - ! r scaffold boards
& )

T v
2-590 max.

I_.:} F—----- - __._l

L putlog or transom

Scaffolds and Construction Reaulations
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Regulation 13 ~ Standards, putlogs and transoms

MATERIALS Scaffolding can be of:

1) Tubular steel
2) Tubular aluminium alloy
3) Timber

r working platform

L _# J
) piers of Joose bricks § | X T
E
; |
y A, J“J& iy Pali n,_'Q\\ > “\_ ,"j.:"::f:\ J::’r—.fé::\‘}

Regulation 15 ~ Stablllty of scaffolds

TUBULAR STEEL British Standard 1139 gives recommendations for both welded and seamless steel
tubes of 48mm outside diameter with a nominal 38 mm bore diameter. Steel tubes can be obtained
galvanised (to guard against corrosion); ungalvanised tubes will require special care such as painting,
varnishing or an oil bath after use. Steel tubes are nearly three times heavier than comparable aluminium
alloy tubes but are far stronger and since their deflection is approximately one third of aluminium alloy
tubes, longer spans can be used.
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- for barrow
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f""r gangway

ar run =
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Regulation 24 ~ Platforms, gangways and runs

ALUMINIUM ALLOY Seamless tubes of aluminium alloy with a 48 mm outside diameter are specified in BS
1139 for metal scaffolding. No protective treatment is required unless they are to be used in contact with
materials such as damp lime, wet cement and sea water, which can cause corrosion of the aluminium
alloy tubes. A suitable protective treatment would be to coat the tubes with bitumastic paint before use.
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NB platform to extend l- max. overhang 4 x T ———s4-{
600 mm beyond end
of working face
wherever practicable

Regulation 25 ~ Boards in working platforms

boards evenly supported on at
Jeast J supports per board length

TIMBER The use of timber as a temporary structure in the form of a scaffold is now rarely encountered
in this country, although it is still used extensively in other countries. The timber used is fir of structural
quality in either putlog or independent format, the members being lashed together with wire or rope
instead of the coupling fittings used with metal scaffolds.
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RIS w L o

clear passage way for deposit of materials
persons or matefials
Regulation 26 ~ Widths of working platforms for putlog and independent scaffolds

SCAFFOLD BOARDS These are usually boards of softwood timber complying with the recommendations
of BS 2482 used to form the working platform at the required level. They should be formed out of
specified softwoods of 225 x 38 section and not exceeding 4.800 m in length. To prevent the ends from
splitting they should be end bound with not less than 25 mm wide x 0.9 mm galvanised hoop iron
extending at least 150 mm along each edge and fixed with a minimum of two fixings to each end. The
strength of the boards should be such that they can support a uniformity distributed load of 6.7 kN/M2
when supported at 1.200m centres.
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Regulation 28 ~ Guard rails and toe boards for putlog and independent scaffolds
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Regulation 32 ~ Use of ladders

wall under construction
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SCAFFOLD FITTINGS Fittings of either steel or aluminium alloy are covered by the same British Standard
as quoted above for the tubes. They can usually be used in conjunction with either tubular metal unless
specified differently by the manufacturer. The major fittings used in metal scaffolding are:

Double coupler: the only real load bearing fitting used in scaffolding and is used to join ledgers to
standards.
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Double coupler

Swivel coupler: composed of two single couplers riveted together so that it is possible to rotate them
and use them for connecting two scaffold tubes at any angle.
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Swivel coupler

Putlog coupler: used solely for fixing putlogs or transoms to the horizontal ledgers.
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Base plate: a square plate with a central locating spigot used to distribute the load from the foot of a
stand