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Introduction to the Module

In construction work, reading and interpreting plans is essential for doing any structural work to put on the
ground as per the drawing, and calculating quantities for estimation in a construction project helps to know
the quantity of work, estimate the quantity of material required, determine the cost of the work, estimate the
expected project completion time, and know the required manpower for the given project.

This module is designed to meet the industry requirement under the Manufacturing sanitation products and
latrine construction for short-term training, particularly for the unit of competency Read and Interpret Working
Drawings and Specifications, which covers the knowledge and skills required to read and interpret plans and
specifications relevant to construction operations. It includes the identification of types of plans and drawings
and their functions, the recognition of commonly used symbols and abbreviations, the identification of key fea-
tures and specifications on a site plan, and the recognition of document status and amendment detail.

This module covers the following units:
* Introduction to free hand sketching and views
* Architectural symbols and abbreviations.

*  Types of Working drawings and their purposes.

Learning Objective of the Module
* Introduce free hand sketching and views.
* Identify Architectural symbols and abbreviations.

* ldentify types of drawings and their purposes
Module Instruction

For effective use of this module, trainees are expected to follow the following module instruction:
1. Read the information written in each unit.
2. Accomplish the Self-checks at the end of each unit.
3. Perform Operation Sheets at the end of units.
4. Do the “LAP test” giver at the end of each unit and
5

Read the identified reference book for Examples and exercise.

Author/Copyright: Ministry of Labor and Skills
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Unit One: Introduction to free hand sketching and views

This unit is developed to provide trainees the necessary information regarding the following content
coverage and topics:

1.1.Introduction to Free Hand sketching
1.2.Orthographic view /2D
1.3.Isometric perspective/3D

This unit will also assist trainees to attain the learning outcomes stated below. Specifically, upon
completion of this learning guide, trainees will be able to:

* Introducing to Free Hand sketching

* Understand Orthographic view /2D

* Understand Isometric perspective/3D

Author/Copyright: Ministry of Labor and Skills
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1.1. Introduction to free hand sketching

Freehand sketch: often used in the field to convey or clarify minor points of information between engineers
and site workers. Site workers also need to know how to draw freehand sketches, as they may need to bring
information back to update system drawings with changes that were made in the field.

A drawing is a graphic representation of a real thing. To draw something as a figure by means of lines express-
ing the same ideas on the paper is called drawing.

The purpose of drawing is to define and specify the shape and size of a particular object by means of lines;
other information about the object that cannot be expressed by lines is given side by side on the drawing in the
simplest and shortest way possible. There are two basic types of drawings: Artistic and Technical drawings.

Artistic Drawings
Artistic drawings range in scope from the simplest line drawing to the most famous paintings. Regardless of
their complexity, artistic drawings are used to express the feelings, beliefs, philosophies, and ideas of the artist.

Technical Drawings

The technical drawing, on the other hand, is not subtle or abstract. It does not require an understanding of its
creator, only an understanding of technical drawings.

A technical drawing is a means of clearly and concisely communicating all of the information necessary to
transform an idea or a concept into reality. Therefore, a technical drawing often contains more than just a
graphic representation of its subject. It also contains dimensions, notes, and specifications.

1.2. Orthographic view /2D

Orthographic view is a technique that is used to create multi view drawings. i.e two-dimensional drawings
used to represent or describe a three-dimensional object. More than one view is needed to represent the object.
That is Multi view drawing.

Fig.1. 1 Orthographic view

Author/Copyright: Ministry of Labor and Skills
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A multiview drawing is one that shows two or more two-dimensional views of a three-dimensional object.
Multiview drawings provide the shape description of an object. When combined with dimensions, multiview
drawings serve as the main form of communication between designers and manufacturers.

Multi view Projections: Project an object from six principal directions (front, back, top, bottom, right, left)

RIGHT SIDE

FRONT

fig1. 2 Multi view Projections

1.3. Isometric perspective/3D

Isometric projection is a method for visually representing three-dimensional objects in two dimensions in tech-
nical and engineering drawings. It is an axonometric projection in which the three coordinate axes appear
equally foreshortened and the angle between any two of them is 120 degrees.

Isometric drawing, also called isometric projection, method of graphic representation of three-dimensional
objects, used by engineers, technical illustrators, and, occasionally, architects.

The technique is intended to combine the illusion of depth, as in a perspective rendering, with the undistorted
presentation of the object’s principal dimensions—that is, those parallel to a chosen set of three mutually per-
pendicular coordinate axes.

The isometric is one class of orthographic projections. In making an orthographic projection, any point in the
object is mapped onto the drawing by dropping a perpendicular from that point to the plane of the drawing.

An isometric projection results if the plane is oriented so that it makes equal angles (hence “isometric,” or
“‘equal measure”) with the three principal planes of the object.

Author/Copyright: Ministry of Labor and Skills
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Isometric projection

Top view

Left profile $

10

Pictorial

fig1. 3 Isometric Projections
The main difference between Orthographic projection and Isometric Projections: -

The main difference between the two types of projection is the way in which they are used to create an object’s
shape. Orthographic projection creates an object by utilizing multiple, parallel projected views, while isometric
projection creates an object by utilizing three-dimensional space and angles.

—y o

“FIRST ANGLE PROUECTION METHOD -~ 0 30

Orthographic Views lsometric View Realistic View

Multiple 2D Views One 3D View
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Self-check--1
Test-I: Choose the best answer. Each itmes have 2 points

1. Whichis not a type of drawing?

A. Artistic drawing C. Technical drawing
B. Orthographic drawing D.
2, ————————— are drawings that attempt to replicate what the human eye actually sees when it views an
object?
A.  Parallel projection C. Orthographic drawing
B.  Perspective projection D. ALL

3. One of the following is not correct about an aspect of building drawing?
A.  Parallel projection

B Orthographic drawing
C.  Perspective projection
D None

Test-ll: write short answer.

1.  Write the diference between artistic and technical drawing?
2. Write the diference between Ortographic and parallal projection?

Note: Satisfactory rating — above 75% Unsatisfactory - below 75%
You can ask your trainers for the copy of the correct answers.

Author/Copyright: Ministry of Labor and Skills
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Operation sheet 1.1: To draw Multi view drawing to a free hand sketching.
Purpose: To draw 2D drawing from a 3D drawing, do a freehand sketch of the given 3D drawing below.

Equipment Tools and Materials:

*  Paper
*  Pencil
*  FEraser

* Drawing board or table
Steps in doing the task.
1.  Setup the drawing paper on top of the drawing board.
2. Check to see that the paper edges are parallel to the left and bottom edges of the board respectively.
3. Properly secure the paper on top of the table by using masking tape or tacks or the likes.

4.  Be sure to check the sharpness of your pencil lead. Use standard sharpening for good aesthetic result of
your work.

5. Apply the knowledge on line quality in your work.
6.  Accuracy and aesthetics always go hand in hand with drafting, so do your work with quality.

7. Youmay submit your finish work once you are true but should be within the time specified for submission.

Quality Criteria: Assured performing of all the activities according to the procedures.
Lap Tests

Name: Date:

Time started: Time finished:

Instructions: Given necessary templates, tools, and materials you are required to perform the given tasks
accordingly.

Task 1: Perform the 2D view of the object

Author/Copyright: Ministry of Labor and Skills
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Unit Two: Architectural symbols and abbreviations

This unit to provide trainees the necessary information regarding the following content coverage and topics:

2.1. Drawing Symbols and Abbreviations
2.2. Sanitary Symbols
2.3. Electrical Symbols

This guide will also assist trainees to attain the learning outcomes stated below. Specifically, upon comple-
tion of this learning guide, trainees will be able to:

* Identify drawing symbols and abbreviations.
* ldentify sanitary symbols.
* Identify electrical symbols.

Author/Copyright: Ministry of Labor and Skills
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2.2. Drawing Symbols and Abbreviations

Introduction

Some drawings need to convey a lot of information. To avoid confusion and save space, abbreviations and
symbols are used. These are standardized, and you'll find that you soon become used to interpreting what they
mean. In this section, you'll be introduced to some of the more common abbreviations and symbols.

Abbreviations & Symbols

Drawing abbreviations and symbols are used to communicate and detail the characteristics of an engineering
drawing. This list includes abbreviations common to the vocabulary of people who work with engineering draw-
ings in the manufacture and inspection of parts and assemblies.

Abbreviations can be created in different ways. In some cases, the word is shortened. A list of common
abbreviations found on drawings or in general use in structural engineering, architecture, and construction.

Technical standards exist to provide glossaries of abbreviations, acronyms, and symbols that may be found
on engineering drawings. Many corporations have such standards, which define some terms and symbols
specific to them.

a. Architectural Abbreviation

HCB-Hollow concert block CB-Concert Block S - Single shutter
AR- architectural CIS-Corrugated iron sheet D - Door
W-Window GIS-Galvanized iron sheet FF- Floor Finishing

b. Structural abbreviation

F- Footing C- Column GB- Grade Beam

L- Lintel J- Joists RCC- Reinforcement Concert
S- Slab UB- Upper Tie Beam C/C- Center to Center

IB- Intermediate Beam FC- Footing Column CIS-Corrugated iron sheet

C. Sanitary abbreviation

WC-Water Close UR - Urinal SH- Shower

BT - Bath Tub ST - Septic Tank D- Roof Drain

AV- Air Vent MH- Manhole HWB- Hand Wash Basin
SOV- Shut off Valve. V- Vent VS- Vent Stack

Author/Copyright: Ministry of Labor and Skills
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Symbols: the representation of an actual object by some notation that conveys the necessary information.
Symbols are used instead of words on drawings to save space. There are a lot of them, but they're standardized
(drawn the same way) to avoid confusion. Some of them look a lot like what they represent.
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CUT STONE HARDCORE
MASONRY

Concrete PamTTION | suiaTioN
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=

Fig-2. 1 Materials Symbols
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Elevator

=)

Chimney

B e S

Fig — 2.2: Comon symbols of Door, windows and other materials
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Fig - 2.3. Structural symbols

2.2. Sanitary Symbols

Shown below on the table are some symbols currently found on plumbing installation plan.

OM Water e Cold
Meter Water

e e - Vent
Water Line
Sanitary G Gas
Waste Pipe

D | : Gate Water Heater
Valve [: q Shut Off

[ | Water '
@ Closet E e

@ Water DV hwash
Haaber Dishwasher
& Clothes @ Floor
Washer Drain

_-Z}_ Clean Out 4 Vent Thry
aan | Roof
90 degree O Pipe
Elbow Turns Up
C; i tum Il—f— Tee
Down
—|+|— Union l.|_I Cap

Fig-2. 4 Plumbing symbols
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2.3. Electrical Symbols

Shown below are some symbols currently found on wiring diagram or electrical plan.

Cireuit Symbals

§
Complete the table with either the symbel or the name of the symbeal. 'YMBOL DESCRW‘“O’V
Name Symbol
Ammeter

An ammeter is
connected in sories,

Voltmeter
Avoltrmeter is
connectid in parallél.

Cell

Bulb

_®_
@_

Resistar

Varlable Reslstor

Switch (open & closed)

“Mator

Buzzer

ad 804

Common Blueprint Symbol

Fig-2.5 Electrical symbols

Supply Lines (conte )

| -
| Juncton of cond o for sfzce installaions

Eathing

‘ .
‘ Surface mounted (central) main disibuton
| bowd

Flush mounte (central) main istibution board

|
T
N SWOCEE

| Suface mounted subbditioution board

Flush mounted sublitibution board

Switchgar

Fuse, generel

Threespol fse, zenen

et Sl |

Low velage HRC fuse

Common Blueprint Symbols

Architectural Electrical

sliding Door
Bifold Door
Pocket Door
Door

Double Door
Window
Opening

=] Poured Cement
Brick

Framing Lumber

=4 Concrete Block

Stairs

Fireplace

000neEY 004

00|
00|

Switched Outlet
TV Outlet

220v. Cutlet
Switch (single)
Phone Jack

Door Bell
Thermostat
Brass Floor Receptacle
wall LightrSconce
Ceiling Light
Ceiling Fan

Range

Dryer

Author/Copyright: Ministry of Labor and Skills
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Bath Tub

Shower

Toilet

Dishwasher

Hot Water Heater
Sink

Double Sink
Hoor Drain

Water Meter

Gas Pipe

|

Hot Water

Cold Water

Sanitary Waste
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Self check - 2

Test-1. Write True or False

Instruction: Write True or False for the given questions. You have given 1 Minute for each question. Each ques-
tion carries 2 Point.

Abbreviations are a quick method of writing on a plan without taking up too much space?
In construction # this symbol is rebresent the dimeter of bar?

The abrivations of C/C in construction implice center of the circle?

PowoN e

Symbols are the representation of actual object by some notation which conveys the necessary infor-
mation?

Test lI: short Answer writing

Instruction: write short answer for the given question. You are provided 3 minutes for each question and each
point has 5 Points.

1. Write the purpose of Construction abbreviations?
2. Write the purpose of Construction symbols?

Note: Satisfactory rating — above 75% Unsatisfactory - below 75%
You can ask your trainers for the copy of the correct answers.

Author/Copyright: Ministry of Labor and Skills
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Unit Three: Types of working drawings and their purposes

This unit to provide Trainees the necessary information regarding the following content coverage
and topics:

3.1. Architectural drawing
3.2. Structural drawing
3.3. Sanitary drawing
3.4. Electrical drawing
3.5. Detail drawing

This guide will also assist Trainees to attain the learning outcomes stated below. Specifically, upon
completion of this learning guide, terainees will be able to:

* Explain Architectural drawing.

* Explain Structural drawing.

* Explain Sanitary drawing.

* Explain Electrical drawing.

* Explain Detail drawing

Author/Copyright: Ministry of Labor and Skills
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3.1. Architectural Drawing

Architectural drawings can be termed the mother drawing for all the other drawings used for construction. It
contains all the details of the project, such as the location site plan, setting out plan, elevations, sections, and
other details.

Various types of Architectural Drawings commonly used are:

Floor plans: A floor plan is the most fundamental architectural diagram; a view from above shows the
arrangement of spaces in a building in the same way as a map but shows the arrangement at a particular level
of a building.

Floor plan specifies describe:

* Dimensions of overall block work and room sizes to rough stud frames.
* Trim openings of all windows and doors.

* Space allowance for refrigerator and white goods.

* Location and spacing of all columns and verandah posts.

* Roof and eave lines as dashed lines

* Doors and windows to describing the details of each.

* Internal dimensions to establish positions of internal walls or fittings.
*  Thickness of walls

*  Door swings and windows

* Location of fittings and fixtures

*  Names on all rooms

* Floor finishes

* Position of stairs and number of stair treads

Author/Copyright: Ministry of Labor and Skills
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Fig-3.1: Typical samples of Floor plans

Sectional Drawings: Section drawings represents the material of construction to be used, heights and
measurement of the different components of buildings, type of structural components such as type of slab,
etc. It is representing the drawing when the building is cut through a vertical plane.
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Sectional drawing can be describe.
* The relationship between different levels of a building.
* Depict a part or whole of the framework in sliced form.
* It helps understand the measurements of various building components with each other.
* The materials used in the construction of those components, the height, depth, and hollowness, etc.
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i I E___
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e I:ﬁr -r-h._.i'ﬂ

RLEE LA

. & SECTION A-A-

s =

Water Stand

Fig-3.2: Sectional Drawing
Elevation Drawings

An elevation is a view of a building seen from one side, a flat representation of one facade. This is the most
common view used to describe the external appearance of a building. Each elevation is labeled in relation to
the compass direction it faces, e.g., the north elevation of a building is the side that most closely faces north.
These architectural drawings offer an aesthetic overview of the various components of the building, such as
columns, windows, and doorframes.
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Elevation drawing commonly shows: -

The relative surface, internal markings, and relative height of these different components to each
other.

Things that can't be shown in plain view; for example, the height of the windows and how far the sills
are from the floor. This would be difficult to show clearly on the floor plan.

2, 24,
¥

—— Y

T T
| Sl Comont Dok wall | |

| na+r.~uu+nr_| | '“_"“" Boll Cammt Black wall
] l ] l ] " Pelntad Tlcm HOB
i N\
| i AL
0 —4 .
2y _ AR
REAR ELEVATION 5IDE ELEVATION FROMNT ELEVATION

Fig- 3.3: Part of an elevation.

Site plans - A site plan is a specific type of plan, showing the whole context of a building or group of buildings.

A site plan shows:

Property boundaries and means of access to the site and nearby structures if they are relevant to the
design.

The position and use of any other buildings within the property boundary

The position and width of any adjacent streets

The entire block of land, or at least the part of the block where the building will be.
Most importantly, they show where the building is to be located on the block.

Show things like driveways, fences, clothes lines, paths and retaining walls. These things are called
‘ancillary’ works (that is, additional to the main building works and usually of a relatively minor nature).
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fig3. 4 site plan

3.2. Structural Drawing

Structural drawings also serve as civil engineering drawings. They are useful in understanding the physical
nitty-gritty of a building framework. They act as a structural design guide for the workers and on-site engineers.

Common types of structural drawings are:

Foundation plan: It is a drawing showing the site and configuration of the floor plan. It is a drawing that shows
the location of foundation wall concrete footings and other structures that must be supported by foundation
walls and concrete footings.

Foundation plan is mostly shows:

* All components such as the foundation wall footings, grade beams & any sub structure elements.
*  Wall thickness and Grid lines

* Position at which detailed of foundation taken.

* Level for excavation

* Position of wall relative to foundation.

*  Dimension

* Position of services to be installed below ground level footing and grade beam

* It draws the same scale to the floor plan.

Author/Copyright: Ministry of Labor and Skills
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Fig-3.5 Foundation plan

General Note: An overview of all the codes, procedures, abbreviations, etc. required to give a comprehensive
guide to getting to work on the construction site This includes concrete mix, details for other structural drawings,
lengths and construction types of each component, etc.

Excavation Drawing: This civil engineering drawing describes the dimensions and positions for the excavation
process prior to the actual building work. It covers details like tunneling, shafts, removal of soil, grid plans, etc.
required to start the groundwork.

Column Layouts: These structural drawings include the layouts of the way columns will be laid out. It makes
it easier for contractors to plan the layout of the building and start the process by identifying the position and
distance between columns across the floor.
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Fig-3.6 Columun layout

Beam Layouts: It includes all the beam-like structures, such as the ones supporting the roof and the windows,
or the beams used for strengthening purposes. They are designed for each floor and cover the length, height,
material, etc.
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Roof slab layouts: this civil engineering drawing describes the exact dimensions of the entire slab required for
roofs or slants. It can be designed using AutoCAD software, as it requires precision and data.

3.3. Sanitary Drawing

Plumbing is another part of any residential or commercial construction drawing that marks the points where
plumbing components need to be set up. Space is left here accordingly for further pipe and sanitary ware fix-

tures to be added once the structural component is finished. Plumbing drawings commonly include:
* Pipes —water pipes, drainage pipes, internal pipes

* Material of pipes
* Outlet points — taps, sinks, tanks etc
* Position and location of pipes and outlets

* Plumbing drawings give the location of sanitary, piping for water supply system, fixture, and the
process to connect every fixture.
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Fig-3.9: Plumbing Drawing
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3.4. Electrical Drawing

The electrical plan is sometimes called an electrical drawing or wiring diagram. It is a type of technical drawing
that delivers a visual representation and describes circuits and electrical systems. It consists of electrical sym-
bols and lines that showcase the engineer’s electrical design to its clients.

Electrical Drawings shows:
* Light and socket fixture layout
* Location of distribution bord
* Tvand telephone outlet
* Earthing layout
* Generator and other equipment
* Cable tray layout
* Lighting protection system etc.
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Fig-3.10: Electrical drawing
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3.5. Detail drawing

A detail is a view that shows important details of certain parts of the building, hence its name. Details are drawn
at a large scale so that the builder can see exactly how that part of the job is to be done.
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Self check - 3
Test-I. Write True or False

Instruction: Write True or False for the given questions. You have given 1 Minute for each question. Each ques-
tion carries 2 Point.

1. Plans and drawings are not essential for plumbing experts to install plumbing fixtures.
2. The function of floor plan drawing is to locate and show the types and uses of plumbing fittings.

3. As arequirement to construct buildings, only accurate plans are drawn to describe a particular object
or building.

4. Thickness of foundation walls, external and internal, shown on the floor plan.

5. A cross-section drawing shows the entire building’s construction and also shows the interior spaces in
elevation taking on the long axis of the building.
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Test-Il. Choose

Instruction: select the correct answer for the give choice. You have given 1 Minute for each question. Each
question carries 2 Point.

1. Itis aview of a building containing a height dimension to show the height of the building, window, and
door.
A. Elevation B. Detall C. Floor plan D. Foundation plan
2. Types of construction plans that show the location of the house on the site together with information on
terraces, walks, driveways, contours, elevation, and utilities.
A. Floor plan B. Foundation plan C. Site plan D. None
3. Drawings provide dimensioned, graphical information that can be used by a contractor to construct the
works or by suppliers to fabricate components of the works or to assemble or install components.
A. Construction working drawing ~ B. Technical drawing C. Design drawing.
4. Which one does not define a good, detailed drawing?
A. Easy to supervise.
Reduced participation of the designer in the construction phase.

B

C. Simplify information.

D. Designer participation is necessitated in each construction phase.
E

None
5., —————- is a type of plan that is to show and locate the position and arrangements of pipelines and fix-
tures for sanitation.
A. Floor plan C. plumbing plan
B. Electrical plan D. isometric plan

Test IlI: short Answer writing

Instruction: write short answer for the given question. You are provided 3 minutes for each question and each
point has 5Points.

1. Write the purpose of plans and Drawings?
2. Write down at least three functions of floor plan?

3. What is the difference between floor plan and plumbing plan?
Note: Satisfactory rating — above 75% Unsatisfactory - below 75%

You can ask your teraines for the copy of the correct answers.
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