Module 02105-05
Introduction to Plumbing Drawings

Lesson 1 of 2: Introduction, Components of Construction Drawings, and Reading Plumbing Drawings

This lesson is a classroom session in which the students will learn about the components of construction drawings and how to read plumbing drawings.  Students will interpret and explain information from given drawings and obtain information about piping systems from a set of drawings to fulfill Performance Task requirements.

Objectives

Upon completion of this lesson, the student should be able to:
 

1. Identify the basic symbols used in schematic drawings of pipe assemblies.

2. Explain the types of drawings that may be included in a set of plumbing drawings and the relationship among the different drawings.

3. Use an architect’s scale to draw lines to scale and measure lines drawn to scale.

4. Discuss how code requirements apply to certain drawings.

Performance Requirements

· Interpret and explain information from given drawings.  This corresponds to Performance Task 1.

· Obtain information about piping systems from the set of drawings provided. This corresponds to Performance Task 2.

Reading Assignment

· Module 02105, Sections 1 thru 3

Slide Presentation

· Module 02105, Part 1 (Slides 1 thru 18)

Suggested Equipment/Materials 

· Architect’s scale

· Various construction drawings.

Suggested Student Activity

· Provide students with a complete set of construction drawings for a new home.  Have them examine the drawings and ask questions about anything they see on the drawings that they don’t understand or need clarified.

Testing

· Module Review Test Questions 1 thru 8 for Sections 1.0.0 - 2.0.0, and Questions 1 thru 10 for Section 3.0.0.

Suggested Lab Activity

· Students must interpret and explain information from given drawings and obtain information about piping systems from a set of drawings.

Additional Resources

· Blueprint Reading for Construction, Prentice Hall, Upper Saddle River NJ

· Contren Connect Level 1Plumbng Annotated Instructors Guide (available from the NCCER)
SLIDE 1

· Review the objectives for the module.

· Review the objectives to be covered in this lesson.  Ask students if they have any questions about the lesson or course objectives.
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Objectives

When you have completed this module, you will be able to do the 

following:

1.

Identify pictorial (isometric and oblique), schematic, and ortho

graphic drawings, 

and discuss how different views are used to depict information a

bout objects.

2.

Identify the basic symbols used in schematic drawings of pipe as

semblies.

3.

Explain the types of drawings that may be included in a set of p

lumbing drawings 

and the relationship among the different drawings.

4.

Interpret plumbing

-

related information from a set of plumbing drawings.

5.

Sketch orthographic and schematic drawings.

6.

Use an architect

’

s scale to draw lines to scale and to measure lines drawn to 

scale.

7.

Discuss how code requirements apply to certain drawings.


SLIDE 2

· Describe the purpose of drawings.

· Define the term “construction drawing”

· Briefly explain how drawings and blueprints are produced.
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· Describe the various components of a construction drawing.

· Describe the characteristics of a plot plan (also known as a site plan). 

· Tell students to study the plot plan in the Appendix (Figure A-1). Then ask questions about that drawing to test their understanding.
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· Describe the characteristics of a foundation plan.

· Describe the characteristics of a floor plan.

· Tell students to study the floor plan in the Appendix (Figure A-2).  Then ask questions about that drawing to test their understanding.
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· Describe the characteristics of elevation drawings.

· Tell students to study the elevation drawing in the Appendix (Figure A-3).  Then ask questions about that drawing to test their understanding.

· Describe the characteristics of detail drawings.

· Tell students to study the Janitor’s Sink detail drawing in the Appendix (Figure A-4).  Then ask questions about that drawing to test their understanding.

· Describe the characteristics of electrical and HVAC drawings.

· Describe the characteristics of plumbing drawings.

· Tell students to study the large-scale plumbing drawing in the Appendix (Figure A-4).  Then ask questions about that drawing to test their understanding

· Describe the characteristics of coordination drawings.

· Play the Video on Slide 5B

Have students answer Review Questions for Sections 1.0.0 - 2.0.0. Provide correct answers and remediation at the end of the quiz.  
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· Emphasize the importance of being able to read plumbing drawings to your success in the plumbing trade.

· Describe the title block and the information it contains.

· Define the term “scale” and explain why drawings are drawn to scale.

· Introduce the architect’s scale and explain how it is used to read scale on drawings.

· Have an architect’s scale available to pass around the class.  Encourage students to ask questions about it.
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· Use Table 1 to reinforce how to read the architect’s scale.


[image: image8]
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· Describe how to read the architect’s scale using the ¼ scale.
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SLIDES 9 & 10

· Describe how to read feet and inches using the ¼ scale.  Note: Slides 9 and 10 (Figures 5 & 6) show different values on the same scale. 

· Using a projected image of a ¼ scale, identify points along the scale and ask students to relate the dimension it represents.
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· Explain the use of dimensional lines and extension lines on drawings.
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SLIDES 12 thru 14

· Explain that symbols are used on drawings to represent various objects and materials.

· Have students study the three-part Figure 8 (Slides 12, 13, & 14) for a better understanding of the symbols used on plumbing drawings.

· Draw symbols on a board or flip chart and ask students what plumbing component they represent.
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· Review the symbols used to represent pipe.

· Have students study Figure 9 for a better understanding of the symbols used to represent pipe.

· Draw symbols on a board or flip chart and ask students what type of pipe they represent.
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SLIDES 16 and 17

· Review the symbols used to represent plumbing fixtures.

· Have students study the two-part Figure 10 (Slides 16 & 17) for a better understanding of the symbols used to represent plumbing fixtures.

· Draw symbols on a board or flip chart and ask students what type of fixture they represent.
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· Explain the purpose of notes on drawings.  Provide examples of the type of information found in notes.

· Describe the purpose of specifications on drawings.  Provide examples of the types of information found in specifications.

· Explain the role of plumbing codes as they relate to the quality of an installation.

Have students answer Review Questions for Section 3.0.0. Provide correct answers and remediation at the end of the quiz.  

Students must interpret and explain information from given drawings and obtain information about piping systems from the set of drawings provided with this module. These tasks correspond to Performance Tasks 1 and 2 respectively.
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3.0.0 READING PLUMBING 

DRAWINGS

•

Notes on a drawing correspond to numbers on the 

drawing and provide detail about materials needed and 

special installation requirements.

•

Specifications, also called specs, provide detailed 

information about the quality of workmanship required 

on the job, as well information about materials required, 

methods of installation, and system testing practices.

•

If specifications are incomplete, the plumber is 

responsible for designing the piping system so that it 

meets requirements. This is complex work that requires 

a great of experience.

•

Plumbing codes protect public health by preventing 

improper installations. These codes are enforced by 

local jurisdictions.

•

Plans and specifications may require that a plumbing 

installation comply with higher quality standards than 

called for in the code. This practice is not unusual.

Figure 11

Sample notes.
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3.0.0 READING PLUMBING 

DRAWINGS

Figure 10

Fixture symbols (2 of 2).
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3.0.0 READING PLUMBING 

DRAWINGS

·

Symbols for plumbing fixtures are used 

to show what fixtures are connected to 

various runs of pipe.

Figure 10

Fixture symbols (1 of 2).
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3.0.0 READING PLUMBING 

DRAWINGS

•

Different symbols are sometimes used to represent 

the same object. Most drawings contain a legend 

that explains the meanings of the various symbols 

used on the drawing.

•

When dealing with symbols for pipe, drain lines are 

generally represented by solid lines, while vent lines 

are generally represented by broken lines.

Figure 9

Typical pipe symbols. 
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3.0.0 READING PLUMBING 

DRAWINGS

Figure 8

Fitting symbols (3 of 3) 
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3.0.0 READING PLUMBING 

DRAWINGS

Figure 8

Fitting symbols (2 of 3) 
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3.0.0 READING PLUMBING 

DRAWINGS

•

Plumbers often use symbols to represent object 

on a drawing.

•

The use of symbols on plumbing drawings 

allows easily understood drawings to be 

produced much quicker.

Figure 8

Fitting symbols (1 of 3) 
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3.0.0 READING PLUMBING 

DRAWINGS

•

Distance dimensions on a drawing are created using dimensional l

ines. Arrows or 

slashes are drawn perpendicular to the dimension line at a termi

nation line.

•

Because of space constraints on the drawing, you may need to use

extension 

lines to indicate the limits of the dimension away from the actu

al points of the 

dimension.

Figure 7

Extension lines and dimension lines.
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3.0.0 READING PLUMBING 

DRAWINGS

•

1 foot, 10 inches is represented as shown below.

Figure 6

1 foot, 10 inches on the 

¼

scale.
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3.0.0 READING PLUMBING 

DRAWINGS

•

Between 0 and 2 feet on the scale shown below, you see four grad

uations. (The 

shorter lines along the top belong to the 

?

scale, but you also use them when you 

read the 

¼

scale.) Each graduation along the 

¼

scale represents 6 inches in the 

length of an actual object. Thus, a line drawn from 0 to the gra

duation before the 

2 would be 18 inches, or 1 foot, 6 inches long.

Figure 5

1 foot, 6 inches on the 

¼

scale.
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3.0.0 READING PLUMBING 

DRAWINGS

•

The scales are set up the same way. The designation of the scale

is followed by a 

series of lines called graduations that represent exactly one fo

ot as it is drawn 

with that particular scale.

•

The number 0 (zero) appears at one end of the one

-

foot representation on every 

scale and is where measuring starts. On the 

¼

scale, graduations to the left of 

zero signify feet and graduations to the right signify inches.

Figure 4

The 

¼

scale.
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3.0.0 READING PLUMBING 

DRAWINGS

•

The architect's scale will have four different scales if flat an

d 10 different scales if 

it is triangular. All scales are given in reference to one foot.

Table 1

The Scales on a Triangular Architect

’

s Scale and Corresponding

One one

-

hundred twenty

-

eighth size 

3/32 = 1' 

3/32 

One ninety

-

sixth size 

1/8 = 1' 

1/8 

One sixty

-

fourth size 

3/16 = 1' 

3/16 

One forty

-

eighth size 

1/4 = 1' 

1/4 

One thirty

-

second size 

3/8 = 1' 

3/8 

One twenty

-

fourth size 

1/2 = 1' 

1/2 

One

-

sixteenth size 

3/4 = 1' 

3/4 

One

-

twelfth size 

1 = 1' 

1 

One

-

eighth size 

1 1/2 = 1' 

1 1/2 

One

-

quarter size 

3 = 1' 

3 

Full size 

12 = 1' 

12 

Reduction 

Scale 

Designation 
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3.0.0 READING PLUMBING 

DRAWINGS 

•

To be a successful plumber, you must be able to read plumbing dr

awings.

•

The title block, which is the first thing you should read on con

struction drawings, contains 

information such as the title of the project, owners of the prop

erty, date of the drawing, and 

the initials or name of the person who drafted the drawing.

•

Construction drawings are usually drawn to scale, with scale dra

wings showing objects such 

as buildings, rooms, doors, and windows, or piping assemblies re

duced to a smaller size.

•

Scaling allows a much smaller dimension to represent a larger on

e. For example, if the scale 

is 

¼

= 1', it means that for every 

¼

inch on the drawing, the real object takes up one foot.

•

Not all drawings are drawn to scale. Those that are not will rea

d 

not to scale

or 

NTS

.

•

The term scale is also used to describe the three measuring tool

s used to draw or measure 

lines on drawings: architect's scale, engineer's scale, and the 

metric scale. To draw and 

measure scaled drawings, use the architect's scale.

Figure 3

Architect's scale.
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2.0.0 COMPONENTS OF 

CONSTRUCTION DRAWINGS 

Figure 2

Interior elevation drawing. 
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2.0.0 COMPONENTS OF 

CONSTRUCTION DRAWINGS 

•

Elevation drawings show the vertical elements of a building, bot

h exterior and 

interior. For example, you can find information about the locati

ons and installation 

details of hose bibs, storm drain, and roof vent stacks.

•

Details are enlarged drawings of important or special features o

f the building that 

allow a detailed and clearer view of the area.

•

Electrical drawings are often superimposed on the floor plan to 

show the locations 

of outlets, switches and electrical fixtures.

•

HVAC drawings are also superimposed on the floor plan and show t

he locations 

of the furnace, air conditioner, ducts, registers, and pipes.

•

Plumbing drawings are superimposed on the floor plan and show th

e piping 

systems with the location of fixtures.

•

Coordination drawings are dimensioned drawings with elevations a

nd sections 

that indicate proposed routing of components. Their purpose is t

o identify and 

resolve conflicts that may occur between the various trades on t

he job site.
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2.0.0 COMPONENTS OF 

CONSTRUCTION DRAWINGS 

•

The foundation plan shows the lowest level of a building and may

show the 

drainage, waste, and vent (DWV) piping and water supply piping t

hat must be 

installed below the first floor.

•

The floor plan shows an aerial view of the layout and the shape 

and size of rooms 

in a building.

•

The floor plan is used to locate the position of water supply an

d waste piping.

•

It is standard practice to install the cold water supply at the 

right of each fixture 

and the hot water supply at the left, the positions most people 

are familiar with.
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2.0.0 COMPONENTS OF 

CONSTRUCTION DRAWINGS 

•

A complete set of construction drawings 

typically includes a plot plan, foundation 

plan, floor plans, elevation drawings, 

details, electrical drawings, HVAC (heating, 

ventilating, and air conditioning) drawings 

and plumbing drawings.

•

The plot plan, also known as a site plan, 

shows the location of the building on the 

property and shows where utilities such as 

water, gas and sewers are located.

•

The plot plan also includes setbacks, which 

show the location of a structure in relation 

to the property lines, as well as easements, 

which are areas set aside for special uses 

such as utilities.

Figure 1

Utility easement. 
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1.0.0 INTRODUCTION 

•

Drawings allow plumbers to visualize a completed project. This p

ermits them to 

plan ahead and anticipate potential problems.

•

The term construction drawing is often used interchangeably with

the term 

blueprint, which originally meant white lines drawn on a solid b

lue background.

•

Modern construction drawings are produced on white paper with bl

ue, black, or 

sepia (reddish

-

brown) lines. Engineering firms produce accurate drawings in a 

short time by using computer

-

aided drafting (CAD) tools.

