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Foreword

Architectural Drafting: Commercial Applications is part of a series of instructional materials
on drafting developed by the Mid-America Vocational Curriculum Consortium. This publication
is based on the assumption that the student has completed Basic Drafting. It contains the
technical content and tasks necessary for a student to be employed as an architectural drafter
trainee. Additional instructional materials have been developed for Mechanical Drafting, Pipe
Drafting, Electronic Drafting, and Civil Drafting.

Architectural Drafting: Commercial Applications is written in terms of student performance
using measurable objectives, technical information and tasks developed to accomplish those
objectives, and criterion-referenced instruments for uniform measurement of the student's
performance against the stated criteria. This publication is activity oriented with emphasis on
commercial applications. Upon completing the assignments in the publication, the student
should have developed an outstanding portfolio to present to prospective employers.

The success of this publication is due to the capabilities of the people who worked on its
development. The technical committee, the writer and the curriculum specialist brought with
them the technical expertise and the perseverance to develop a publication that will become
a vital part of the teaching/learning process in architectural-drafting classes.

As with any MAVCC publication, the teacher must take the instructional materials and
(1) localize to fit the community and industry needs, (2) supplement to match your teaching
techniques, (3) personalize to meet each student's learning style and needs, and (4) motivate.
These areas have been left to the individual teacher to expand and implement. MAVCC has
been able to provide a working set of plans for a day-care center to supplement the
instructional materials and provide an example for teacher and student.

Architectural Drafting: Commercial Applications will allow students to be better prepared to
be effective tnembers of the work force. if there is anything we can do to help this publication
become more useful to you and your students, please let us know.

Sylvia Clark, Chairman Jim Steward

Board of Directors Executive Director

Mid-America Vocational Mid-America Vocational
Curriculum Consortium Curriculum Consortium
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Use of Introductory Materials

Introductory materials are included in the teacher edition only and contain useful information
to assist administrators and teachers in planning for instruction.

In addition to the generai information—such as the table of contents, foreword, and
acknowledgments page—information is included on the following:

1.

Use of this publication—Explains the components of a unit of instruction and
how they should be used as part of the teaching/learning process.

Competency profile—Provides a record of student performance for each task
included in a unit of instruction. This profile becomes a part of the student's
permanent records and should be utilized when directing the student toward
employment opportunities.

Instructional/task analysis—Provides a quick review of contents of the
publication; identifies cognitive (knowledge) skills and psychomotor (doing) skills
addressed in each unit of instruction.

Academic and workplace skills classifications and definitions-—Defines the
basic-skili classifications used by MAVCC. Skill areas reflected by skill groups,
subskills, and descriptions have heen identified using Workplace Basics: The
Skills Employers Want, cieveloped by the American Society for Training and
Development (ASTD) and the U.S. Department of Labor and adapted by
MAVCC.

Related academic and workplace skills list—Classifies unit tasks (assignment
sheets) according to related academic and workplace skills being reinforced.

Reference list—Provides a comprehensive list of resources used in the
development of this publication.

As you use these materials, it is hoped t:at they will provide useful information to meet a
variety of needs.

)
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Use of This Publication

Instructional units

Architectural Drafting: Commercial Applications contains 11 units of instruction. Each
instructional unit in a teacher edition includes some or all of the following basic components
of a unit of instruction: objective sheet, suggested activities, answers to assignment sheets,
answers to written test, unit evaiuation form, teacher supplements, transparency masters,
information sheet, student supplements, assignment sheets, and written test.

All of the unit components focus on measurable and observable learning outcomes. Teachers
are encouraged to supplement, personalize, localize, and motivate with these materials in
order to develop a complete teaching/learning process.

Units of instruction are designed for use in more than one lesson or class period of
instruction. Careful study of each unit of instruction by the teacher will help to determine the
following:

. Amount of materials that can be covered in each class period.
. Skills that must be demonstrated.

. Amount of class time /needed for demonstrations.

. Amount of time needed for student practice.

. Supplementary materials, including print and nonprint media and equipment and
supplies, that must be ordered.

. Resource people who must be contacted.

Objective sheet (color code: white)

Each unit of instruction is based on performance objectives that state the goals for successful
completion of the course. These performance objectives are stated in two forms: unit
objectives, which state the expected performance of each student after completion of the unit
of instruction, and specific objectives, which state what the student must do to reach the unit
objective.

The objectives should be provided for students and stressed throughout the teaching/learning
process. This will help answer any questions conrerning performance requirements for each
instructional unit. The objectives can also help determine teaching strategies and instructional
methods. Teachers should prepare for each unit by deciding how each objective can best
be taught.

Teachers should feel free to modify, delete, or add objectives in order to meet the needs of

the students and community. When objectives are added, the teacher shouid remember to
supply the needed information, assignment sheets, and written test items.

Xi



Suggested activities (color code: pink)

This component is included only in the teacher edition. The suggested activities assist
teachers during the preparation stage of the teaching/learning process by providing an
instructional plan, teaching suggestions, and a list of supplemental resources. The teacher
should read the suggested activities before teaching the units and decide how each objective
can best be taught. Time should also be allowed to obtain supplemental materials, prepare
audiovisual materials, and contact outside resources. Duties of the teacher will vary
according to the particular unit.

~ References used in the development of each unit are listed in the suggested-activities section,
along with suggested supplemental resources that may be used to teach the unit. These
materials can be used by thn teacher to supplement her or his knowledge of the subject area
or to help students with particular interests or objectives in the area covered.

Assignment and written-test answers (color code: pink)

Assignment-sheet answers and written-test answers are designed to assist the teacher in
evaluation of student performances.

Unit evaluation form {color code: white)

This sheet provides teachers with a record of each student's performance on a unit of
instruction. It includes space for assignment-sheet ratings, written-test scores, and teacher
comments. The unit evaluation form is included in the teacher guide only, but may be
duplicated.

Teacher supplements (color code: white)

This component is included only in the teacher edition. Teacher su,.plements are optional
materials for the teacher to use. They have three purposes: to provide the teacher with
higher level materials to stretch the advanced student, with remedial information or practice
to assist the less-advanced student, and with state-of-the-art information in which the teacher
may not have background or with information that i3 not readily available in other books.
Some teacher supplements may be duplicated for student use and are marked accordingly.

Transparency masters (color code: white)

Transparency masters are included in the teacher edition only and are used to direct the
students’ attention to the topic of discussion. They may provide illustrations, charts,
schematics, or additional information needed to clarify and reinforce objectives included in the
unit of instruction.

L0
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Use of This Publication

Information sheet (color code: green)

The information sheet provides the content essential for meeting the cognitive (knowledge)
objectives of the unit. Teachers will find that the information sheet serves as an excellent
guide for presenting background knowledge necessary to develop the skills specified in the
unit objective. Students should read the information sheet before the information is discussed
in class. Space is provided in margins for students and teachers to add notes that
supplement, localize, personalize, or provide information for the teaching of each objective.

Student supplements (color code: white)

Student supplements are included in the student edition. The information presented in a
student supplement may consist of tables, charts, written information, forms, or other
information students will need in order to complete one or more of the assignment sheets.
Students are not directly tested over the information presented in a supplement; however.
their ability to apply this information may be evaluated in the completion of assignment sheets.

Assignment sheets (color code: tan)

Assignment sheets provide students with pencil and paper activities that give students the
opportunity to make practical application of the knowledge presented in the information sheet.

Written test (color code: yellow)

This component provides criterion-referenced evaluation of every cognitive objective listed in
the information sheet. If objectives have been added, deleted, or modified, appropriate
changes should be made on the written test. It is recommended that the test be divided into
shorter tests covering three or four objectives at a time and given soon after those objectives
have been covered. A selection of test items from the units covered may be used for final
tests at the end of each term if desired.

Glossary of technical terms (color code: white)

A glossary of technical terms is provided after the units of instruction. The glossary includes
a comprehensive listing of the terms and definitions used within the various units of
instruction.

Disseminating material

Material may be given out a unit or page at a time to keep the materia! before the student
always new. Some teachers ask students to furnish a three-ring binder or folder for the
current unit of study. This is convenient for students taking the material home to study. Upon
completion, each unit is then placed in a larger binder. Some teachers prefer to store the
material by unit in filing cabinets or boxes until needed.

For best results, provide student materials for each student. Student editions contain
objective sheets, information sheets, student supplements, assignment sheets, and written
tests. Students should be allowed to take their materials home at the end of the course.
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Architectural Drafting: Commercial Applications

Name:

Competency Profile

Directions:

Evaluate the student using the rating scale below. Write the appropriate
number to indicate the degree of competency achieved. The descriptions
associated with each of the numbers focus on a level of student
performance for each of the tasks listed. The written-test scoreline is
provided for optional teacher use. It may not be applicable in all cases.

Option A
Rating scale: 4 Skilled - Can perform job with no additional training.
3 Moderately skilled - Has performed job during training program; limited additional training
may be required.
2 - Limited skill - Has performed job during training program; additional training is required to
develop skill.
1 Unskilled - Is familiar with process, but is unable to perform job.
0 - No exposure - No information or practice has been provided during training program;
complete training is required.
NA - Non-applicable.
QOption B
Yes -  Can perform with no additional training
No - Is unable to perform satisfactorily
Unit 1 Introduction to Architectural Drafting

4

1. Use an architectural scale

n

Practice lettering using triangle, extended, and variation styles

3. Use standard references and resource materials

Written-test score

Unit 2 Architectural Building Materials

1. Interpret typical designations for common structural-steel shapes

3.

2.  Practice drawing common building-material symbols

Written-test score

XV



Unit 3 Site Conditions
1. Analyze a potential construction site '

2. Draw a property survey

3. Draw a plot plan
4. Determine required cut and fill designations

5.

___Written-test score
Unit 4 Introduction to Working Drawings
1. Prepare a title block
___ 2. Determine appropriate drawing scales
__ 3. Develop a floor plan
_____ 4. Develop elevation drawings

5.

. Written-test score

Unit 5 Section and Detail Drawings

1. Develop a footing detail
2. Develop a sill detail

3. Develop a cornice detail

4. Select necessary section views from a floor plan

5. Develop a longitudinal section
6. Develop a wali-section drawing

7.

Written-test score
Unit 6 Structural Systems
1. Analyze the effects of structural forces on building design

2. Develop a foundation plan

Xvi 1 3




Unit 7

Unit 8

Unit 9

3. Develop required foundation sections

4. Develop aicof framing plan

Written-test score
Architectural Dimensioning

1.  Practice using standard architectural-drafting dimensioning
techniques

2. Dimension a floor plan

3. Dimension a foundation plan

4. Dimension an elevation drawing

5. Dimension a plot plan

6. Dimension section drawings

7.

Written-test score
Plumbing Systems

1. Calculate total fixture units per structure and determine required
diameter of building sewer line for a commercial structure

2. Use the Uniform Plumbing Code to answer questions about
commercial plumbing systems

3. Develop a plan drawing of a commercial plumbing system

4. Develop an isometric drawing of a commercial plumbing system

5.

Written-test score
HVAC Systems

1. Use standard HVAC system-design handbooks to answer questions
concerning HVAC systems

2. Develop an HVAC plan

XVii
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3. Develop equipment schedules

4.

Written-test score
Unit 10 Electrical Systems

1. Use the National Electrical Code to answer questions concerning
standards for electrical systems

2. Complete a lighting-fixture schedule

3. Develop an electrical power-distribution plan

4. Develop an electrical lighting plan

5.

____ Written-test score
Unit 11 Presentation Techniques
_ 1. Draw a two-point exterior perspective
__ 2. Render drawings
___ 3. Construct an architectural model

4,

Written-test score

Comments:

Evaluator: Date:

* Permission to duplicate this profile is granted.

xviil 1
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Architectural Drafting: Commercial Applications

Instructional/Task Analysis

Related information: What
the student should know

Application: What the
student should be able to do

Unit 1: Introduction to Architectural Drafting

Terms associated with architectural
drafting

Typical levels of architectural job
tittes and their associated
responsibilities and qualifications

Architectural work phases and
descriptions of work completed at
each phase

Descriptions of architectural-drafting
tools and materials
Characteristics of architectural
lettering styles

Descriptions. of standard references
and resource materials used in the
design and construction industry

Standard architectural abbreviatio.. -

8.

9.

10.

Use an architectural scale

Practice lettering using triangle,
extended, and variation styles
Use standard references and
resource materials

Unit 2: Architectural Building Materials

Terms associated with architectural
building materials

Common types of architectural
building materials

Characteristics of lumber used in
construction

Types of wood products commonly
used in construction and their
definitions

Types of steel products commonly
used in consiruction and their
descriptions

Xix
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Related information: What
the student should know

Application: What the
student should be able to do

Unit 2 (cont.)

10.

11.

12.

13.

Definitions of the terms cement and
concrete

Types of masonry products
commonly used in construction and
their definitions

Types of fasteners commonly used
in construction and their descriptions

Types of glazing products commenly
used in construction and their
descriptions

Types of thermal-insulation
materials commonly used in
construction and their descriptions

Thermal-insulation applications and
their descriptions

Types of damp-proofing and
drainage materials commonly used
in construction and their descriptions
Common construction-material
symbols

14,

15.

Interpret typical designations for
common structural-steel shapes

Practice drawing common building-
material symbols

Unit 3: Site Conditions

Terms associated with site

conditions

General questions considered in
conducting a site analysis

Descriptions of climate-orientation
factors considered in conducting a
site analysis

Physical characteristics of a site
considered in conducting a site
analysis and their definitions

XX
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Related information: What
the student should know

Application: What the
student should be able to do

Unit 3 (cont.)

10.

Site-clearing and removali practices
considered when conducting a site
analysis and their definitions

Definitions of types of drawings
commonly completed as part of a
site analysis

Components of a property survey

Components of a plot plan

Symbols commonly used on a plot
plan

Components of a grading plan and
their definitions

11,

12.

13.

14,

Analyze a potential construction site
Draw a property survey
Draw a plot plan

Determine required cut and fill
designations

Unit 4: Introduction to Working Drawings

Terms associated with working
drawings

Descriptions of types of drawings
usually included in a set of working
drawings

Types of drawings in a set of
working drawings and descriptions
of the information found in each

type

Standard sequence of drawings in a
set of working drawings

Description of the drawing-
identification system used in a set of
working drawings

Components of a title block

Standard
techniques

architectural-linework

Plan symbols used on floor plans

XXi



Related information: What
the student should know

Application: What the
student should be able to do

Unit 4 (cont.)

9. Plan symbols used ¢1 elevation 12.  Prepare a title block
drawings
13. Determine appropriate drawing
10. Symbols and methods used in scales
cross-referencing drawings
14. Develop a floor plan
11. Standard headings presented in
drawing schedules 15. Develop elevation drawings
Unit 5: Section and Detail Drawings
1. Terms associated with section and 10. Develop a footing detail
detail drawings
11.  Develop a sill detail
2.  Architectural methods used in
drawing cutting-plane lines 12. Develop a cornice detail
3. Definitions of the terms detail 13.  Select necessary section views from
drawing and section drawing a floor plan
4. Types of architectural section 14. Develop a longitudinal section
drawings and their descriptions
15. Develop a wall-section drawing
5.  Symbols used on section drawings
6. Types of architectural detail
drawings and their descriptions
7. Stairway features described on
stairway details
8. Refereace methods used for
sections and details
9. Symbols wused in referencing

sections and details

XXii
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Related Information: What
the student should know

Application: What the
student should be able to do

Unit 6: Structural Systems

10.

11.

12.

13.

14

15.

Terms associated with structura!
systems

Definition of the term structural
system

Types of materials used in structural
systems

Descriptions of the types of forces
exerted on a structural system

Definitions of the major components
of a structural system

Purposes of the basic components
of a substructure

Types of footings

Types of information shown on a
foundation plan

Basic types of superstructures and
their descriptions

Factors considered in commercial
roof design

Types of roofs

Types of materials used as roof
framing members

Types of materials used as roof
coverings and their descriptions

Descriptions of other components to
be considered in commercial roof
design

Types of information shown on a
roof framing plan

16.

17.

18.

19.

Analyze the effects of structural
forces on building design

Develop a foundation plan

Develop foundation

sections

required

Develop a roof framing plan

xXiii
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Related information: What
the student should know

Application: What the
student should be able to do

Unit 7: Architectural Dimensioning

Statements

Terms associated with dimensioning

Statements concerning standard
architectural-drafting dimensioning
techniques

concerning  metric-
system dimensioning techniques

Statements concerning modular-
drafting drawing and dimensioning
techniques

5.

10.

Practice using standard
architectural-drafting dimensioning
techniques

Dimension a floor plan

Dimension a foundation plan
Dimension an elevation drawing

Dimension a plot plan

Dimension section drawings

Unit 8: Plumbing Systems

10.

Terms associated with plumbing
systems

Major types of plumbing systems
and their descriptions

Descriptions of the major
subsystems of a plumbing system

Components of a water-distribution
system and their definitions

Characteristics of a well-designed
water-distribution system for a
commercial structure

Major parts of a waste-disposal
system and their descriptions

Characteristics of a well-designed
waste-disposal system for a
commercial structure

Piping symbols and abbreviations

Plan- and elevation-view plumbing-
fixture symbols

Definitions of types of plans drawn
for commercial plumbing systems

XXiv
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Related information: What
the student should know

Application: What the
student should be able to do

Unit 8 (cont.)

11.

12.

13.

Descriptions of drawing methods
used in completing plumbing and

piping plans

Descriptions of the
drawings done for
plumbing plans

types of
piping and

Factors to consider when deciding
which type of drawing to use to
illustrate piping and plumbing plans

14.

15.

17.

Calculate total fixture units per

‘structure and determine required

diameter of building sewer line for a
commercial structure

Use the Uniform Plumbing Code to
answer questions about commercial
plumbing systems

Develop a plan drawing of a
coramercial plumbing system

Develop an isometric drawing of a
commercial plumbing system

Unit 9: HVAC Systems

10.

Terms associated with HVAC

systems

Definitions of abbreviations
commonly used in HVAC design
the

Definition of air-

conditioning

term

Major subsystems of an HVAC
system

Major types of commercial heating
systems and their descriptions
Definitions of classifications of
cooling systems

Descriptions of the major types of
central cooling systems

Basic components of a ventilation
system

Types of ventilation systems
Climatic zones in the 48 adjacent

states of the United States and their
correct descriptions

XXV
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Related information: What
the student should know

Application: What the
student should be able to do

Unit 9 (cont.)

1.

12.

13.

14.

Factors used in determining HVAC-
system size requirements

Standard HVAC system-design
handbooks and specification
manuals and descriptions of the
type of information contained in
each book

HVAC-system drafting symbols

Purposes of types of HVAC

equipment schedules

15.

16.

17.

Use standard HVAC system-design
handbooks to answer questions
concerning HVAC systems
Develop an HVAC plan

Develop equipment schedules

Unit 10: Electrical Systems

Terms associated with electrical
systems

Units of measure associated with
electrical systems and their correct
definitions

Major subsystems of a commercial
structure’s electrical system

Equipment and materials used in
power-distribution systems and their
definitions

Materials used in installing electrical
power-distribution systems and their
definitions

De:criptions of the major types of
lighting sources

Common types of equipment
requiring an electrical service load
within commercial structures

Symbols used on electrical plans
Purposes of types of drawings

commonly completed for a
structure’s ¢lectrical system

XXVi
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Related information: What Application: What the

‘ the student should know student should be able to do
Unit 10 (cont.)
10. Components of an electrical power- 13.  Use the National Electrical Code to
distribution plan answer questions concerning

standards for electrical systems
11.  Components of an electrical lighting

plan 14. Complete a lighting-fixture schedule
12.  Purposes of types of electrical 156. Develop an electrical power-
schedules distribution plan

16. Develop an electrical lighting plan

Unit 11: Presentation Techniques

1. Terms associated with presentation 7. Draw a two-point exterior
techniques perspective

2. Definition of the term presentation 8. Render drawings
drawing

9.  Construct an architectural model
3.  Types of presentation drawings and
their definitions

‘ 4. Components of a perspective
drawing and their descriptions

5. Common uses for types of rendering
media

6. Uses for materials commonly used
to construct architectural models

[}
i. 3
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Academic and Workplace Skills
Classifications and Definitions

Skill groups

Subskills

Definitions

Learning skills

Learning to learn

Developing ability to apply knowledge to other
situations; knowing how to learn.

Foundation skills

Reading

Writing

Math

Science

Comprehending written information and
analyzing, summarizing, and applying what has
been read to a specific task.

Communicating a thought, idea. or fact in written
form in a clear, concise manner.

Applying computation skills such as reasoning,
estimation, and problem solving as they are
actually used on the job.

Applying knowledge learned through study or
practice that is based on scientific principles as
they relate to specific tasks.

Communication skills

Listening

Oral communication

Listening for content, conversation, long-term
contexts, emotional meaning, and directions.

Communicating a thought, idea, or fact in
spoken form in a clear, concise manner.

Adaptability skills

Creative thinking

Problem solving
(critical thinking)

Using imagination to create something new—i.e.
an idea, invention, work of art.

Recognizing and defining problems, inventing,
and implementing solutions, and tracking and
evaluating results.

Personal-management
skills

Self-esteem

Motivation/goal setting

Personal and career
development

Developing self-confidence and creating a
positive self-image.

Setting and meeting defined goals and
objectives.

Emphasizing self-direction by establishing and
implementing a plan.

Group-effectiveness
skills

Interpersonal relations

Negotiation

Teamwork

Developing the ability to maintain positive
relations with others.

Resolving conflict between two or more
individuals.

Working together in a group to reach a common
goal.

Influence skills

Organizational
effectiveness

Leadership

Adapting to the organization’s goals, values,
culture, and traditional modes of operation.

Directing/influencing a group in performance of a
specific task; accepting responsibility for others.
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Related Academic and Workplace Skills List

‘ For Architectural Drafting: Commercial Applications
Task Skill group Subskill Description
Unit 1: Introduction to Architectural Drafting
Use an architectural scale Foundation skills Reading » Comprehends written
(A.S. 1) information; analyzes and

applies what has been read
to a specific task

Math » Makes precision
measurements using an
architectural scale

Practice lettering using triangle, Foundation skills Reading » Comprehends written

extended, and variation styles information; analyzes and

(AS. 2) applies what has been read
to a specific task

Use standard reterences and Foundation skills Reading » Comprehends written

resource materials (A.S. 3) information; analyzes and

applies what has been read
to a specific task

» Uses standard occupational
resource materials

Writing Communicates a tact in

' written form in a clear,
concise manner

Unit 2: Architectural Buliding Materiais

Interpret typical designations Foundation skills Reading Comprehends written

for common structural-steel intformation; analyzes and

shapes (A.S. 1) applies what has been read
to a specific task

Communicates a fact in
written form in a clear,
concise manner

Wiriting

Practice drawing common Foundation skills Reading Comprehends written

building-material symbols information; analyzes and

(A.S. 2) applies what has been read
to a specific task

Math

Makes precision
measurements

Constructs geometric figures

Adaptability skills Problem-solving Recognizes and defines
(critical thinking) problem; invents and
implements solution; tracks
and evaluates results
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Task

Skill grou:»

Subskill

Description

Unit 3: Site Conditions

Arialyze a potential
construction site (A.S. 1)

Draw a property survey (A.S. 2)

Draw a plot plan (A.S. 3)

Determine required cut and fill
designations (A.S. 4)

Foundation skills

Adaptability skills

Foundation skills

Adaptability skills

Foundation skills

Adaptability skills

Foundation skills

Adaptability skills

Reading

Math

Writing

Problera solving
(critical thinking)

Reading

Math

Problem-solving
(critical thinking}

Reading

Math

Problem-solving
(critical thinking)

Reading

Math

Proble.n-solving
(critical thinking)

« Comprehends written
inforrnation; analyzes and
applies what has been read
to a spec ' task

Makes rough measurements

Constructs geometric figures

Communicates thoughts in
written form in a clear,
concise manner

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Comprehends written
information; analyzes and
applies what has been read
to a specific task

.

Makes precision
measurements

Constructs geometric figures

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Makes precision
measurements

Constructs geometric figures

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Applies computation skills as
they are actually used on the
job

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates resuits
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Task

Skill group

Subskill

Description

Unit 4: Introduction to Working Drawings

Prepare a title block (A.S. 1)

Determine appropriate drawing
scales (A.S. 2)

Develop a floor plan (A.S. 3)

Develop elevation drawings
(AS. 4)

Foundation skills

Adaptability skills

Foundation skills

Adaptability skills

Foundation skills

Adaptability skills

Foundation skills

Reading

Problem-solving
(critical thinking)

Creative thinking

Reading

Math

Problem-solving
(critical thinking)

Reading

Math

Problem-solving
(critical thinking)

Creative thinking

Reading

Math

Comprehends written
information; analyzer and
applies what has been read
to a specific task

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Uses imagination to create
something new

Comprehends written
information; analyzes and
applies what has been read
to : specific task

Calculates/estimates surface
area

Makes precision
measurements

Constructs geometric figures

Recognizes and defines
probiem; invents and
implements solution; tracks
and evaluates results

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Calculates/estimates surface
area

Makes precision
measurements

Constructs geometric figures

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Uses imagination to create
something new

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Makes precision
measurements

Constructs geometric figures
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Task

Shill group

Subskill

Description

Unit 4 (cont.)

Adaptability skills

Problem-solving
(critical thinking)

Creative thinking

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates resuits

Uses imagination to create
something new

Unit 5: Section and Detail Drawings

Develop a footing detail
(A.S. 1)

Develop a sill detail (A.S. 2)

Develop a cornice detail
(A.S. 3)

Select necessary section views
from a floor plan (A.S. 4)

Foundation skills

Adaptability skiils

Foundation skills

Adaptability skills

Foundation skills

Adaptability skills

Foundation skills

Reading

Math

Problem-solving
(critical thinking)

Reading

Math

Problem-solving
(critical thinking)

Reading

Math

Problem-solving
(critical thinking)

Reading

-

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Makes precision
measurements

Constructs geometric figures

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Makes precision ‘

measurements

Constructs geometric figures

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Uses standard occupational
resource materials

Makes precision
measurements

Constructs geometric figures

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates result

Comprehends written
information; analyzes and
applies what has been read
to a specific task
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Task

Skill group

Subskill

Description

Unit 5 (cont)

Develop a longitudinal section
(A.S. 5)

Develop a wall-section drawing
(A.S. 6)

Adaptability skills

Foundation skills

Adaptability skills

Foundation skills

Adaptability skills

Math

Wiriting

Problem-solving
(critical thinking)

Creative thinking

Reading

Math

Problem-solving
(critical thinking)

Creative thinking

Reading

Math

Problem-solving
(critical thinking)

Creative thinking

Makes precision
measurements

Constructs geometric figures

Cornmunicates facts in
written form in a clear,
concise manner

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates resulfs

Uses imagination to create
something new

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Uses standar ' occupational
resource materials

Makes precision
measurements

Constructs geometric figures

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Uses imagination to create
something new

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Makes precision
measurements

Constructs geometric figures

Recognizes and defines
problem; invents and
implements solution: tracks
and evaluates results

Uses imagination to create
something new

Unit 6: Structural Systems

Analyze the eftects of structural
forces on building design
(A.S. 1)

Foundation skills

Reading

Comprehends writtan
information; analyzes and
applies what has been read
to a specific task
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Task

Skill group

Subskill

Description

Unit 6 (cont.)

Develop a foundation plan
(A.S. 2)

Develop required foundation
sections (A.S. 3)

Davelop a roof framing plan
(A.S. 4)

Foundation skills

Adaptability skill

Foundation skills

Adaptability skills

Foundation skills

Adaptability skills

Wiriting

Reading

Math

Problem-solving
{critical thinking)

Creative thinking

Reading

Math

Wiriting

Problem-solving
(critical thinking)

Creative thinking

Reading

Math

Problem-solving
(critical thinking)

Creative thinking

Communicates a fact in
written form in a clear,
concise manner

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Makes precision
measurements

Constructs geometric figures

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Uses imagination to create
something new

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Makes precision
measurements

Constructs geometric figures

Communicates facts in
written form in a clear,
concise manner

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Uses imagination to create
something new

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Makes precision
measurements

Constructs geometric figures

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Uses imagination to create
something new




Task

Skill group

Subskill

Description

Unit 7: Architectural Dimensioning

Practice using standard
architectural-drafting
dimensioning techniques
(A.S. 1)

Dimensicn a floor plan (A.S. 2)

Dimension a foundation plan
(A.S. 3)

Dimension an elevation
drawing (A.S. 4)

Dimension a plot plan (A.S. 5)

Foundation skills

Adaptability skills

Foundation skills

Adaptability skilis

Foundation skills

Adaptability skiils

Foundation skiils

Adaptability skills

Foundation skills

Adaptability skills

Reading

Math

Problem-solving
(critical thinking)

Reading

Problem-solving
(critical thinking)

Reading

Problem-soiving
(critical thinking)

Reading

Problem-solving
(critical thinking)

Reading

Problem-solving
(critical thinking)

L]

Comprshends written
information; analyzes and
applies what has been read
to a specific task

Makes precision
measurements

Constructs geometric figures

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates resuits

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates resuits

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates resuits

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Dimension section drawings Foundation skills Reading * Comprehends written
(A.S. 6) information; analyzes and
applies what has been read
to a specific task
XXXVii
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Task

Skill group

Subskill

Description

Unit 7 (cont.)

Adaptability skills

Problem-solving
(critical thinking)

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Unit 8: Plumbing Systems

Calculate total fixture units per

structure and determine
required diameter of building
sewer line for a commercial
structure (A.S. 1)

Use the Uniform Plumbing

Code to answer questions

about commercial plumbing
systems (A.S. 2)

Develop a plan drawing of a
commercial plumbing system
(AS. 3)

Develop an isometric drawing
of a commercial plumbing
system (A.S. 4)

Foundation skills

Foundation skills

Foundation skills

Adaptability skills

Foundation skills

Reading

Math

Reading

Writing

Reading

Math

Problem-solving

(critical thinking)

Creative thinking

Reading

Math

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Interprets
charts/tables/graphs

Computes using a formula

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Uses standard occupational
resource materials

Communicates a fact in
written form in a clear,
concise rmanner

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Makes precision
measurements

Constructs geometric figures

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Uses imagination to create
something new

Comprehends wiitten
information; analyzes and
applies what has been read
to a specific task

Makes precision
measurements

Constructs geometric figures

8
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Task

Skill group

Subskill

Description

Unit 8 (cont.)

Adaptability skills

Problem-solving
{critical thinking)

Creative thinking

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Uses imagination to create
something new

Unit 9: HVAC Systems

Use standard HVAC system-
design handbooks to answer
questions concerning HVAC
systems (A.S. 1)

Develop an HVAC plan (A.S. 2)

Develop equipment schedules
(A.S. 3)

Foundation skills

Foundation skills

Adaptability skills

Foundation skills

Reading

Wiriting

Reading

Math

Problem-solving

(critical thinking)

Creative thinking

Reading

Writing

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Uses standard occupational
resource materials

Communicates a fact in
written form in a clear,
concise manner

Comprehends written
information; analyzes and
applies what has been read
to a specilic task

Makes precision
measurements

Constructs geometric figures

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluatas results

Uses imagination to create
something new

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Uses standard occupational
resource materials

Communicates a fact in
written form in a clear,
concise manner

Unit 10: Electricai Systems

Use the National Elsctrical
Code to answer questions
cnncerning standards for

electrical systems (A.S. 1)

Foundation skills

Reading

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Uses standard occupational
resource materials
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Task

Skill group

Subskill

Description

Unit 10 (cont.)

Complete a lighting-fixture
schedule (A.S. 2)

Develop an electrical power-
distribution plan (A.S. 3)

Develop an electrical lighting
pian (A.S. 4)

Foundation skills

Foundation skills

Adaptability skills

Foundation skills

Adaptability skills

Wiriting

Reading

Reading

Math

Problem-solving
(critical thinking)

Creative thinking

Reading

Math

Problem-solving
(critical thinking)

Creative thinking

Communicates a fact in
written form in a clear,
concise manner

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Uses standard occupational
resource materials

Communicates facts in
written form in a clear,
concise manner

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Makes precision
measurements

Constructs geometric figures

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates resuils

Uses imagination to create
something new

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Makes precision
measurernents

Constructs geometric tigures

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Uses imagination to create
something new

Unit 11: Presentatlon Techniques

Draw a two-point exterior
perspective (A.S. 1)

Foundation skills

Reading

Comprehends written
information; analyzes and
applies what has been read
to a specific task
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Task

Skill group

Subskill Description

Unit 11 (cant.)

Render drawings (A.S. 2)

Construct an architectural
model (A.S. 3)

Adaptability skills

Foundation skills

Adaptability skills

Foundation skills

Adaptability skilis

Math .

Problem-solving
(critical thinking)

Creative thinking

Reading

Writing

Math

Problem-solving
(critical thinking)

Creative thinking

Reading

Writing

Math .

Problem-solving
(critical thinking)

Creative thinking

Makes precision
measurements

Constructs geometric figures

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Uses imagination to create
something new

Comprehends written
information; analyzes and
applies what has been read
to a specitic task

Communicates facts in
written form in a clear,
concise manner

Makes precision
measurements

Constructs geometric figures

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Uses imagination to create
something new

Comprehends written
information; analyzes and
applies what has been read
to a specific task

Communicates tacts in
written form in a clear,
concise manner

Makes precision
measurements

Constructs geometric figures

Recognizes and defines
problem; invents and
implements solution; tracks
and evaluates results

Uses imagination to create
something new
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. INTRODUCTION TO ARCHITECTURAL DRAFTING
UNIT 1

UNIT OBJECTIVE

After completing this unit, the student should be able to identify responsibilities and
qualifications associated with typical architectural job titles and descriptions of architectural
work phases. The student should also be able to use an architectural scale, letter using
three common architectural styles, and use standard industry reference materials. The
student should demonstrate these competencies by completing the assignment sheets and
by scoring a minimum of 85 percent on the written test.

SPECIFIC OBJECTIVES

After completing this unit, the student should be able to
1. Match terms associated with architectural drafting to their correct definitions.

2. Match typical levels of architectural job titles to their associated responsibilities and
qualifications.

3. Identify architectural work phases according to descriptions of work completed at
each phase.

‘ 4.  State descriptions of architectural-drafting tools and materials.
5.  Siate characteristics of architectural lettering styles.

6. State descriptions of standard references and resource materials used in the design
and construction industry.

7. Interpret standard architectural abbreviations.
8. Use an architectural scale. (Assignment Sheet 1)

9.  Practice lettering using triangle, extended, and variation styles. (Assignment Sheet
2)

10.  Use standard references and resource materials. (Assignment Sheet 3)

3.
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' INTRODUCTION TO ARCHITECTURAL DRAFTING
UNIT 1

SUGGESTED ACTIVITIES

Preparation . Review unit and plan presentation. Study the specific
objectives to determine the order in which you will present
the objectives.

Review teaching suggestions given in the "Delivery and
Application" section and plan classroom activities. Also note
suggestions for media and supplemental materials.

Plan presentation to take advantage of student learning
styles and to accommodate special-needs students.

. Obtain films, videotapes, and other media to supplement
instruction of this unit. See ordering information in the
"Suggested Resources” section.

. Make transparencies from the transparency masters included
in this unit.
. Duplicate teacher supplements included in this unit, as
required.
‘ . Prepare classroom and lab. Put up posters, charts, and

signs; display articles and other reterences related to the
objectives of this unit.

Delivery Unit introduction
and
Application . Provide students with objective sheet. Discuss unit and

specific objectives.

° Show the film Beyond Utopia: Changing Attitudes in
American Architecture or The New Architecture.

. Recommend that students read Architectural Practice, A
Critical Review.

. Take a field trip ‘0 an architectural planning firm. Have
students note the types of drawings done at the firm and
the lettering techniques and tools and materials the drafters
use in completing the drawings. Also have students note
the reference and resource materials the firm's staff makes
use of.

BEST COPY AVAILABLE
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SUGGESTED ACTIVITIES

Provide students with information and assignment sheets.
Discuss information and assignment sheets.

Objective 1 Match terms associated with architectural drafting to
their correct definitions.

Show examples that illustrate terms and make examples
available in the classroom.

Objective 2 Match typical levels of architectural job titles to their
associated responsibilities and qualifications.

Invite an architect who is responsible for hiring to speak to
the class on the qualifications he or she looks for when
hiring an entry-level drafter.

Make available to students Architectural Drafting
(Occupational Competency Examination). Discuss with
students the competencies required by an architectural
drafter in the profession today.

Have students write for career information in architecture
to

Director, Education Programs

The American Institute of Architects
1735 New York Avenue, N.W.
Washington, D.C. 20006

Make available to students a copy (or copies) of
Opportunities in Architecture, and discuss the contents of
the book with the students. in addition, encourage students
to visit career counselors and explore libraries in order to
research further information about the architectural
profession.

Hand out copies of Teacher Supplement 1, "Interview an
Architectural Drafter." Have students make an appointment
to interview an architectural drafter who is presently
employed in that capacity. Students should use the
questions on the supplement as guidelines for their
interview. After the students have completed the interviews,
hold a class discussion concerning the results.

Objective 3 Identify architectural work phases according to
descriptions of work completed at each phase.

List on the board the five architectural work phases; discuss
the descriptions of the work completed at each stage. Hand
out copies of Teacher Supplement 2, "Flow Chart Showing
Work Phases and Responsible Parties,” and then tie the
information in Objective 2 to the information in this objective
by discussing the parties responsible for the completion of
work at each architectural phase.



SUGGESTED ACTIVITIES

Objective 4 State descriptions of architectural-drafting toois and
materials.

Show students samples of each of the various types of tools
and materials discussed in the information sheet. Have
students recall how they saw these tools being used on the
field trip they took to the architectural planning firm and
list these uses on the board. Compare the listings made
during the class discussion with the descriptions given in
the information sheet.

Demonstrate to students the use of each tool presented.

Discuss Assignment Sheet 1, "Use an Architectural Scale."
Read the introduction to the assignment sheet and then
hand out Student Supplement 1, "Guidelines for Using an
Architectural Scale." Demonstrate the steps presented in
the supplement. Have students complete Assignment Sheet
1.

Objective 5 State characteristics of architectural letter’ng styles.

Use Transparencies 1 through 4 to discuss the
characteristics of the various types of lettering styles used
on architectural drawings. Attach a clear acetate overlay
to each transparency and demonstrate how the strokes for
each type of lettering style are made as you discuss the
written characteristics presented in the information sheet.

Show students samples of each type of lettering style on
actual drawings. Discuss with students that the triangle,
extended, and variation styles are the styles most commonly
used on drawings and that kabel modern, chisel, condensed,
and shadow are rarely used except in special cases. Point
out on the drawings where and why each style has been
used.

Review with students the information presented Student
Supplement 2, "Lettering Guidelires" and in the introduction
to Assignment Sheet 2, "Practice Lettering Using Triangle,
Extended. and Variation Styles." Emphasize to students the
importance of their being able to letter well.

Have students complete the tracing exercise presented in
Part A of the assignment and then critique their work or
have them critique each others lettering strokes. When all
have successfully completed the tracing exercise, have
students complete the actual lettering exercises presented
in Part B, C, and D of the assiynment.
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Evaluation

Suggested
Resources

SUGGESTED ACTIVITIES

Objective 6 State descriptions of standard references and
resource materials used in the design and construction industry.

Have samples of each of the standard references available
in the classroom for student use. Discuss the descriptions
of these standard books, relating to students why and when
these books are used in the development ot architectural
drawings and documents.

Make students aware that there is a growing trend to make
these standard references available through a computer-
access network. The Sweets catalog reference system is
currently available in this form.

Read with students Student Supplement 3, "Guidelines for
Using Standard Architectural References and Resource
Materials" and the introduction presented in Assignment
Sheet 3, "Use Standard References and Resource
Materials." Demonstrate to students how to look up
information in each of these books. Then have students
break into groups and work together to locate specific
answers to questions you supply.

Have students complete the exercises in Assignment Sheet
3.

Discuss other common reference materials often used in the
profession, such as the Architectural Draftsman’s Reference
Hancbook and the National Fire Protection Code (NFPC)
Handbook. Make copies of these texts available to students
also.

Give written test.

Compile written-test and assignment-sheet scores on Unit
Evaluation Form.

Reteach and retest as required.

Resources used in developing unit

Print media

Callendar, John H. Time-Saver Standards for Architectural
Design Data. New York: McGraw-Hill, 1982.

Helper, D. E., and Paul Wallach. Architecture: Drafting and
Design. New York: McGraw-Hill, 1987.
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' SUGGESTED ACTIVITIES

. Muller, Edward J. Architectural Drawing and Light
Construction. Englewood Cliffs, New Jersey: Prentice-
Hall, 1985.

. Ramsey, Charles. Architestural Graphic Standards, 8th ed.
New York: Wiley and Sons, 1988.

. Spence, William P. Architecture: Design—Engineering—
Drawing.  Bloomington, lllinois: Glencoe, Bennett, and
McKnight, 1985.

. Weidhaas, Ernest R. Reading Architectural Plans. Boston:
Allyn and Bacon, 1977.

Resources to be used as student references
NOTE: The materials listed below were used as resources in

preparing certain components. Copies of these materials may be
required by students in completing assignments.

. Croft, Terrell, and Wieford Summers. American Electricians
Handbook. New York: McGraw-Hill, 1987.
. McGraw-Hill Information Systems Company. Sweets Catalog
‘ File Master Index. New York: McGraw-Hill, 1988.

. Ramsey, Charles G. Architectural Graphic Standards, 8th
ed. New York: Wiley and Sons, 1988.

. Uniform Building Code, 1988 ed. Whittier, California:
International Conference of Building Officials, 1988.

. Uniform Mechanical Code, 1988 ed. Walnut, California:
International Association of Plumbing and Mechanical
Officials, 1988.

. Uniform Plumbing Code, 1988 ed. Walnut, California:
International Association of Plumbing and Mechanical
Officials, 1988.

Additional resources
Media

. Beyond Utopia: Changing Attitudes in American
Architecture. Copyright 1984, available on VHS and %-inch
tape, 58 minutes. Blackwood Productions, 251 W. 57th
Street, New York, New York.

This program presents the world and theories of five
prominent American architects and their impact on today's

’ society and its values.




SUGGESTED ACTIVITIES

The New Architecture. Copyright 1985, available on VHS
and ¥-inch tape, 60 minutes. Blackwood Productions, 251
W. 57th Street, New York, New York.

This program presents six distinct segments outlining the
triumphs and disappointments of prominent modern
architects in today's world.

Print media

Gutman, Robenrt. Architectural Practice, A Critical Review.
133 pages, Princeton, New Jersey: Princeton Architectural
Press, 1988.

This book, written as a critical essay, addresses accepted
practices in the architectural industry and presents their
inherent flaws. The author emphasizes the changes needed
to restore the industry’s traditional and vital role in America.

Lewis, Jack R. Architectural Draftsmans Reference
Handbook. 116 pages, Englewood Cliffs, New Jersey:
Prentice-Hall, 1982.

This valuable reference text contains standard tables and
charts showing sizes, strengths, weights, etc., for commonly
used architectural building materials. The book also shows
common symbol representation for architectural drawings.

Piper, Robert J. Opportunities in Architecture. 107 pages,
Chicago, lllinois: National Textbook Co., 1985.

This excellent book is written for anyone interested in
pursuing a career in the field of architecture. It discusses
career opportunities and their positive and negative aspects,
educational requirements, and recommended preparatory
subjects for entrance into the profession.

Rudman, Jack. Architectural Drafting (Occupational
Competency Examination). National Learning, 1988.

This competency exam was developed to represent the
specific level of competency required by an architectural
drafter in the profession today. Areas covered by the exam
include drafting practices, construction specifications,
construction materials and methods, and mathematics.
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’ INTRODUCTION TO ARCHITECTURAL DRAFTING
UNIT 1

ANSWERS TO ASSIGNMENT SHEETS

Assignment Evaluated to the satisfaction of the instructor.

Sheet 1
EVALUATOR'S NOTE: Lines should be drawn to the exact
dimensions indicated in the assignment-sheet exercise.

Assignment Evaluated to the satisfaction of the instructor.

Sheet 2
EVALUATOR'S NOTE: Letters should meet guidelines presented
in Student Supplement 2 and in Objective 5 of the information
sheet.

Assignment Part A
Sheet 3
1. 11 inches (pg. 174)
2. 24 hours (pg. 108)
3. 1-2, as defined by local code (pg. 71)

‘ Part B

1. 03100 (pg. 7)

2.  Athletic rooms (pg. 31)

3. 09300/GEO (pg. 44)

Part C

1. Section 1207 (a)

2.  Factory-built, masonry, metal (pg. 75)
3. 12 inches (pg. 67)

Part D

1. Section 210-8

0
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INTRODUCTION TO ARCHITECTURAL DRAFTING
UNIT 1

ANSWERS TO WRITTEN TEST

1 f 7
8 o 4
5 h 3
6 i 9
2

1 d 5
4 e 3
2

3 d. 4
5 e. 2
1

Provides common fractional-inch scales where fractional-inch increments
represent a unit of measure equal to 1 foot in length

Provides to-scale templates for drawing landscaping symbols such as trees,
shrubs, fences, posts, and hedges

Provides to-scale templates for drawing door-swing, bathroom-fixture, kitchen-
appliance, and cabinetry symbols

Provides to-scale templates for drawing standard plumbing symbols such as
shower stalls, urinals, toilets, and water fountains

Provides common scales where 1-iich increments represent a unit of measure
equal to a given number of feet

Freehand letters drawn so that top portions of letters extend downward and
widths of letters are widened, making letters appear top-heavy and almost as
wide as they are high

Freehand letters drawn with high horizontal strokes on letters E, F, and H: with
rounded ends on letters K, Q, R, and S; and with extended widths on all
letters so that letters appear wider than normal

Freehand letters drawn with high horizontal strokes on letters E, F, and H: with
rounded ends on letters K, Q, R, and S; with iarge ovals on circular letters:
and with condensed widths on all other letters so that letters appear very
narrow

AD-11
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ANSWERS TO WRITTEN TEST

Structured freehand letters drawn with emphasis strokes created with a
widened pencil width

Letters with vertical strokes drawn with a straightedge and extended higher
than top of letters with rounded strokes; letters with rounded strokes drawn
freehand and in an oval shape

Structured freehand letters drawn approximately three times as high as they
are wide so that letters appear very narrow

Letters drawn with the aid of a stencil and created by omitting selected lines
from stencil pattern

Industry-recognized handbook used as a resource for standards and criteria
concerning electrical applications in the construction industry

Industry-recognized handbook used as a resource for standard dimensions,
construction methods, materials, and structural data

Manual established by the International Conference of Building Officials and
used as a resource for standards and installation guidelines pertaining to
mechanical systems

Industry-recognized catalog file used as a resource for manufacturers’ product
information

Manual of design and construction criteria established by the International
Conference of Building Officials and used by regional building departments as
a guide for the approval of architectural plans and specifications

Manual established by the International Association of Plumbing and
Mechanical Officials and used as a resource for standards and installation
guidelines pertaining to plumbing systems

architectural

Association

American National Standards Institute
Company

contractor

construction

engineer

specification

schematic

American Institute of Architects
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. INTRODUCTION TO ARCHITECTURAL DRAFTING
UNIT 1

UNIT EVALUATION FORM

Student name Unit rating

Assignment sheet ratings
Assignment Sheet 1—Use an Architectural Scale Rating

Comments:

Assignment Sheet 2—Practice Lettering Using Triangle,
Extended, and Variation Styles Rating

Comments:

Assignment Sheet 3—Use Standard References and
Resource Materials Rating

. Comments:

Written test scores

Pretest Other

Posttest
Instructor signature Date
Student signature Date

‘ Duptlication of this form is permitted.
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. INTRODUCTION TO Al?h?Hl'-l"ECTURAL DRAFTING
IT

TEACHER SUPPLEMENT 1—INTERVIEW AN ARCHITECTURAL DRAFTER

Directions Make an appointment with an architectural drafter who is presently
employed in that capacity. Use the following questions as
guidelines for your interview. By asking the following questions,
you will be able to better determine whether the field of
architecture is the vocation you want to pursue and what particular
skills you will need in order to be successful as an architectural
drafter.

1. What is your career title?

2. What tasks do you perform on the job?

‘ 3. What educational qualifications and occupational experiences
are required for this job?

4.  What personality traits are most important in your field?

5.  What skills and knowledge are required in this occupation?

Duplication of this teacher supplement is permitted.

£,
Y]
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10.

11.

TEACHER SUPPLEMENT 1

What is the approximate starting salary of workers in your
occupation?

What is the employment outlook for the future in this
career?

What are the possibilities for advancement in this field?

What is your favorite part of this job?

What is your least favorite part of this job?

What is the dress code in your tirm?

-
Nt
54
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UNIT 1

TEACHER SUPPLEMENT 2—FLOW CHART SHOWING ARCHITECTURAL
WORK PHASES AND RESPONSIBLE PARTIES

Phase 1: Development Client

of Schematic Design

Licensed Licensed
architect engineer
ik —
Design Development _m
Licensed Licensed
architect engineer

Architectural
designer

[

Architectural
drafter

Construction Documents

Phase 3: Development of

Licensed Licensed

‘ architect ergineer

Architectural

designer
Architectural Drafter
drafter trainee
Phase 4: Bidding and -
Negotiation
Licensed Contractors
architect
Phase 5: Construction
Licensed Licensed
arcitect engineer
Contractor
Subcontractors
Duplication of this teacher supplement is permitted.
r' )

{




Architectural Lettering Styles

Triangle

ABCDEFGHIJK LMNOPGR
STUVHXYZ 1224547890

Extended

ABCDEFGHIJKLMMNO
PQRS TUVWXYZ
2234007 890

bt |
.
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Architectural Lettering Styles
(Continued)

Variation

ABCDEFGHIJKLMNOPCOR
STUVWXY Z 123456789

Kabel modern

ABCDEFGHIKLMNOPQRST
UVWXYL 1234567890

AD-21

™ 2



Architectural Lettering Styles
(Continued)

Chisel

ABCDEFGHIJKLMNOPQ
RSTUVWXYZ 123456789

Condensed

ABCDEF GHUKLMNOPGRS
TUVWRY L 1238567890

iy
R
L S
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Architectural Lettering Styles
(Continued)

Shadow

_fJ 300 T AE ///JJK_JJ//
_///Vjsaqjkﬁ/

bt
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INTRODUCTION TO ARCHITECTURAL DRAFTING
UNIT 1

INFORMATION SHEET

Terms and definitions associated with architectural drafting

a.

b.

Architecture—The art and science of planning and designing buildings

Bidding phase—Architectural work phase during which bids and negotiated
proposals are sought as the basis for awarding construction contract

Contractor—Person or firm that undertakes responsibility for the performance
of construction work

NOTE: A contractor may be either a general contractor or a subcontractor.
A general contractor is responsible for the overall project while a subcontractor
is responsible for a specific portion of the project (i.e., electrical, structural,
mechanical).

Construction documents—Composite of all working drawings and written
specifications associated with a specific construction project

Floor plan—Drawing indicating building size and interior-room arrangement

Schematic design—Initial architectural work phase during which project
requirements are determined and preliminary drawings are created

Specifications—Set of precisely written documents that describe the contract
parameters and quality of work to be performed during construction of a
project

Site diagram—Drawing that defines the boundaries of the land on which a
building is to be located

Working drawings—Set of drawings used to construct a proposed building
or structure

Typical levels of architectural job titles and their associated responsibilities
and qualifications

NOTE: The job fitles listed below and their associated responsibilities and
qualifications are common throughout the industry. However, with the exception of
licensed architect and licensed engineer, responsibilities and qualifications for job
titles may vary from firm to firm and from state to state.

a.

Architectural drafter trainee
(1) Responsibilities
. Runs prints and maintains drawing files
fv

bﬁ’
l)l

BEST COPY AVAILABLE

AD-27
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INFORMATION SHEET

. Inks all lines and lettering on drawings as required
. Works under supetrvision of chief drafter or architect
(2) Qualifications

. Has obtained high-school diploma or is successfully working

toward one

J Has successfully completed coursework in a vocational
architectural-drafting program

. Has successfully completed one year of algebra and one year of
geometry

. Has maintained a good school-attendance record

. Can supply good character references

b. Architectural drafter
(1) Responsibilities

NOTE: Responsibilities of an architectural drafter vary with the drafter’s
experience and ability, but basic responsibilities include the following.

. Prepares pictorial and working drawings

. Makes reproducible drawings from architect's or designer's
sketches

. Prepares drawing schedules from written specifications

(2) Qualifications

. Has obtained high-school diploma

. Has successfully completed two or more years in a vocational
architectural-drafting program

. Has successfully completed one year of algebra and one year of
geometry

. Can supply good character references

c. Architectural designer
(1) Responsibilities

J Sketches plans for drafters

<
Y
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. Develops design layouts
. Produces complex detail drawings

(2) Qualifications

. Has successfully completed an associate degree in a technical
area
. Has completed a minimum of five years .of drafting experience

. Can supply good work credentials
d. Licensed architectural engineer

(1) Responsibilities

. Uses handbooks and reference materials to determine design
specifications and correct data concerning building materials to be
used

. Makes mathematical computations involving strength of structural
materials

(2) Qualifications
NOTE: Qualifications for licensed architectural engineers may vary from
state to state; however, the following are the minimum qualifications
required in most states.

. Has successfully completed approved six-year bachelor's degree
program in engineering

. Has successfully compieted engineer-in-training (EIT) examination

. Has successfully completed apprenticeship program under the
supervision of a licensed engineer

. Has successfully completed practicing-engineer (PE) examination
for engineering specialty area

e. Licensed architect
(1) Responsibilities

. Develops design concepts, proposals, and presentations for the
purpose of acquiring projects for firm

. Determines design specifications (i.e., sizes, materials, colors)
. Makes job-site observations

5;*’
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(2)

INFORMATION SHEET

. Supervises subordinates

. Manages business aspects of project

Qualifications

NOTE: AQualifications for licensed architects are set forth by the
American Institute of Architects and by individual state registration
boards; however, the following are the minimum qualifications required
in most states.

. Has successfully completed bachelor's degree in architecture from
a National Architectural Accrediting Board-approved program

. Has successfully completed three-year apprenticeship program
under supervision of licensed architect

. Has successfully completed both theory and design-problem
divisions of the state-board examination for architects

3. Architectural work phases and descriptions of work completed at each phase

a.

Phase 1: Development of schematic design

Rough site diagram and floor plans are developed
implications of local zoning codes and regulations are examined
Estimate of overall construction costs is comgleted

Statements of architect’'s design concept and engineering requirements
are completed

Color presentation drawings and elaborate visual aids are completed to
help gain client approval

Phase 2: Design development

Schematic design is refined
Precise line drawings and written specifications are completed

Cost analysis is refined

Phase 3: Development of construction documents

Written description of type, quantity, and quality of materials to be used
in building construction is ccmpleted

Survey is conducted and accurate drawing of proposed building site is
completed

6i)




INFORMATION SHEET

. Working drawings of architectural, mechanical, structural, and electrical
aspects of building are completed

. Bidding specifications are written
NOTE: Bidding specifications establish where and when a contractor
must submit a bid, what substitutions are allowed in the bid, and what
amount and type of insurance will be required of the contractor.

. Bid forms are written
NOTE: Bid forms are forms contractors use to quote their bids
concerning exact construction costs and timeframes for completion of
construction.

Phase 4: Bidding and negotiation

. Plans are issued to crontractor

. Bid proposal is accepted from contractor

. Negotiations begin with contractor to determine specifications to be
included in the final construction contract

. Final construction contract is drafted
Phase 5: Construction

NOTE: During the construction phase, the contractor/subcontractor begins
construction on a contracted date, interprets drawings and specifications, uses
approved construction techniques, and completes work on contracted date.
However, the architect/engineer also has the general responsibilities listed
below.

. Pre-construction conference is conduct~d between client, architect, and
general contractor

. Shop drawings for fabrication are submitted

. Job-site observations are made to approve contractor's performance,
approve and supervise all changes, and inform client of project status

. Project is closed out and final site observations are made

4. Architectural-drafting tools and materials and their descriptions

a.

Architectural-symbol template (see Figure 1)—Provides to-scaie templates
for drawing door-swing, bathroom-fixture, kitchen-appliance, and cabinetry
symbols

NOTE:  Architectural-symbol templates are the most commonly used
architectural tool. The templates are available in several scales, including
A"l - 11_0// and 1/8” = 11-0”.

AD-31
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FIGURE 1

Landscape template (Figure 2)—Provides to-scale templates for drawing
landscaping symbols such as trees, shrubs, fences, posts, and hedges

NOTE: Landscape templates are commonly used when drawing site plans,
which depict the land surrounding a structure. These templates are also
produced in various scales.

FIGURE 2

(L2
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d.
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Plumbing template (Figure 3)—Provides to-scale templates for drawing
standard plumbing symbols such as shower stalls, urinals, toilets, and water

fountains

FIGURE 3

e0mce Sum @ o
tuw" . N -
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Architectural scale (Figure 4)—Provides common fractional-inch scales (%",
v", %", ") where fractional-inch increments represent a unit of measure

equal'to 1 foot in length
EXAMPLE: %" = 1'-0”
FIGURE 4

o
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e. Civil engineers scale (Figure 5)—Provides common scales (10', 20') where
1-inch increments represent a unit of measure equal to a given number of feet

EXAMPLE: 1” = 10'
FIGURE 5

ve €2 22 4 0e

5. Architectural lettering styles and their characteristics

NOTE: The following lettering styles are all accepted in the architectural industry;
however, the triangle, extended, and variaiion styles are, by far, the most prevalent.

a. Triangle (Figure 6)—Letters with vertical strokes (H, L, N, etc.) drawn with
a straightedge (drafting triangle) and extended higher than top of letters with
rounded strokes; letters with rounded strokes (B, C, D, etc.) drawn freehand
and in an oval shape

FIGURE 6

LBCDEFGHIJKLMNOPQR
STUVIWXYZ 1234567890
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Extended (Figure 7)—Freehand letters drawn so that top portions of letters
extend downward and widths of letters are widened, making letters appear top-
heavy and almost as wide as they are high

FIGURE 7

ABCDEFGHIJKLMNO
PQRS TUVWXY Z
12245678390

Variation (Figure 8)—Freehand letters drawn with high horizontal strokes on
letters E, F, and H; with rounded ends on letters K, Q, R, and S; and with
extended widtns on all letters so that letters appear wider than normal

FIGURE 8

ABCDEFGHIJKLMNOPOR
STUVWXY Z123456789

6o
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Kabel modern (Figure 9)—Freehan letters arawn with viigh horizontal strokes
on letters E, F, and H; with rounded ends on letters K, Q, R, and S; with
large ovals on circular letters; and with condensed widths on all other letters
so that letters appear very narrow

NOTE: The kabel modern style is an adaptation of the variation lettering
style.

FIGURE 9

ABCDEFGHIKLMNOPQRST
UVWVRYZ 1234567690

Chisel {Figure 10)—Structured freehand letters drawn with emphasis strokes
created with a widened pencil width

NOTE: The chisel lettering style is normally used to emphasize headings,
titles, etc.

FIGURE 10

ABCDEFGHIJKLMNOPQ
RSTUVWXYZ 123456789

OO
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‘ INFORMATION SHEET
f. Condensed (Figure 11)—Structured freehand letters drawn approximately three
times as high as they are wide so that letters appear very narrow

NOTE: One advantage to using the condensed lettering style is that many
letters can be placed in a small area.

FIGURE 11

ABCDEF GHI/KLMNOPQRS
TUVWXY 1 1234567890

g. Shadow (Figure 12)—Letters drawn with the aid of a stencil and created by
omitting selected lines from stencil pattern

‘ NOTE: Shadow-style letters are used only on rare occasions, such as to
h-jhlight drawing titles or project names on cover sheets.

FIGJ'BE 12

~ _J\[/—,/ £ _/_/\_/_/_(__/_/_/_./
VAN '\”f\//_// ¢
VAN BN RS EI

6. Descriptions of standard references and resource materials used in the design
and construction industry

a. Architectural Graphic Standards-—Industry-recognized handbook used as

a resource for standard dimensions, construction methods, materials, and
structural data
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Sweets Architectural Catalog File—Industry-recognized catalog file used as
a resource for manufacturers’ product information

Uniform Building Code (UBC)—Manual of design and construction criteria
established by the International Conference of Building Officials and used by
regional building departments as a guide for the approval of architectural plans
and specifications -

Uniform Mechanical Code (UMC)--Manual established by the International
Conference of Building Officials and used as a resource for standards and
installation guidelines pertaining to mechanical systems

Uniform Plumbing Code (UPC)—Manual established by the International
Association of Plumbing and Mechanical Officials and used as a resource fi3r
standards and installation guidelines pertaining to plumbing systems

American Electricians’ Handbook—Industry-recognized handbook used as
a resource for standards and criteria concerning electrical applications in the
construction industry

Standard architectural abbreviations

NOTE: The following abbreviations are taken from the American National Standards
Institute Adopted List—Standard Y 1.1. The abbreviations are commonly used in the
standard references and resource materials listed in Objective 6.

a.
b.

C.

Arch—Architecture, architectural
Assn—Association

ANSI—American National Standards Institute
Co—Company

Contr—Contract, contractor
Const—Construction

Engr—Engineer

Spec—Specification

Schem—Schematic

AlA—American Institute of Architects




INTRODUCTION TO ARCHITECTURAL DRAFTING
UNIT 1

STUDENT SUPPLEMENT 1—GUIDELINES FOR USING AN ARCHITECTURAL SCALE

An architectural scale is generally multis.ied, and each side is marked with a different
scale. See Figure 1. These scales use commen fractions (", 4", 2", “s") as a unit of
measure equal to 1 foot (1'-0”) in length. For example, when you dre drawing a building
using the side of the architect's scale marked ', each Yi-inch increment used to draw a
. line equals 1 foot of the actual size of the building. Also note on Figure 1 that the zero
end of each scale (the scale to the right of the zero) contains 12 equal graduations.
These graduations represent inch values you will use to achieve even greater accuracy
when drawing with an architectural scale. For example, one graduation to the right of the
zero on the Y. scale equals 1 inch.

FIGURE 1
Each graduation equals 1 inch.
5
sﬂ[lsolllsvll |ca| ' Illerl 'l |' ]M|l|°b|F|,IL||I|| /‘l
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Use the four steps in the frllowing example to help you learn to draw an accurate line

using both inch graduations and foot increments on a scale.

Let's say you wishi to use the '-inch scale to draw a line that represents 4'-3” in

length.
Step 1: Locate the zero graduation and the inch graduations to the right of the
zero on the % scale (Figure 2).
FIGURE 2
Inch graduations
-
I",I' I",I " '1'T I N IPA l'h,l A l' l,'il"'m Yy

yo)
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STUDENT SUPPLEMENT 1

Step 2: Count three graduations to the right of the zero to locate the graduation
equalling 3 inches (Figure 3).

FIGURE 3

3//
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Step 3: Locate the 4 to the left of the zero (Figure 4). This graduation
represents 4 feet on the Yi-inch scale.

FIGURE 4
IA 4'-0" ‘
T&L'lgﬂ"] T'I'l'l |'|M|'|»|' ILHIH A
Lion s .";:,B'v i'{" "( * '.')' 3 ""'A;.
% 3 oy AR
[
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Step 4: Place the scaie on the drawing paper, and beginning at the 3-inch
graduation to the right of the zero, complete a line that ends at the 4-
foot graduation to the left of the zero (see Figure 5 on the next page).
You have completed a line representing 4'-3” on a Y-inch scale.

7t




FIGURE 5

STUDENT SUPPLEMENT 1
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. INTRODUCTION TO ARCHITECTURAL DRAFTING
UNIT 1

STUDENT SUPPLEMENT 2—LETTERING GUIDELINES

. Never change or stylize standard letter styles. You may not be the only drafter
assigned to a project, and you must use standard letters so that all the lettering on
a drawing will look like one person did it, regardless of how many people actually
did the lettering.

. You should always prepare your drafting media carefully by drawing light guidelines
that are not visible when the drawing is held at arm’s length. Drawings are often
reproduced and guidelines should be drawn in such a way that they will not print
when reproduced.

. While guidelines should be light enough not to reproduce, lettering should be sharp
and dense (dark) enough to reproduce well.

. All lettering should be in proportion and stable, not heavy and unstable. See
Figure 1-a.

. All lettering strokes should be consistent around a vertical line. See Figure 1-b.

. All spacing snould appear visually equal; poor spacing will destroy even the best-
looking lettering. See Figure 1-c.

‘ FIGURE 1
BCE2358 HANDRAIL

BC EP? 35¥ HANPDF%AIL

(@) Stable and in proportion

PLYWOOD PLYWOOD

Good Good
PLYWOOD P LY NOCOD
Poor Poor
(b)  Consistent vertical strokes (c) Visually equal spacing




INTRODUCTION TO ARCHITECTURAL DRAFTING
UNIT 1

STUDENT SUPPLEMENT 3—GUIDELINES FOR USING STANDARD
ARCHITECTURAL REFERENCES AND RESOURCE MATERIALS

Architectural Graphic Standards

Architectural Graphic Standards (see Figure 1) is formatted into major sections that are
further divided into specific chapters. Sections and chapter headings can be skimmed by
subject area when you need general information conc 3rning a subject. However, to find
more specific information, first consult the extensive index at the back of the book to find
page numbers for that topic.

FIGURE 1

. RS . O
N . T . 4
AU e B AL
e

( ;/ ///)//// ‘:

1 2hih | oo

Sweets Architectural Catalog File

Sweets format is very unique. The file contains 16 divisions of catalogs, sequenced by
an alphanumeric coding system. To find a particular product entry within the 16 divisions,
you must first know the alphanumeric code for that product.

A master index accompanies the 16 divisions of catalogs. The master index is divided into
three sections, referencing products by firm name, by product name, and by trade name.
The entries in any of the three sections of the index will provide you with the alphanumeric
code used in locating a product within the catalog.

To use the index to find the complete code for a specific product (concrete materials
provided by the Euclid Chemical Company, for example) begin by locating the general-
subject heading for the product (in this case, concrete). In the entry for each general
subject you can obtain a five-digit numerical code (03010 is the five-digit code for
concrete).

Next, look under the general-subject heading until you find the entry for the specific topic
(the “uclid Chemical Company), where you will be given an alphabetical code to be added
to the five-digit code (in this case, EUC). Use the combined alphanumeric code
(03010/EUC) to locate entries in the 16-division catalog.

AD-45
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Uniform Code Books

The uniform code books—Uniform Building Code, Uniform Mechanical Code, and the
Uniform Plumbing Code (see Figure 2)—all use the same format. Each book contains
chapters dealing with broad topics that are divided into specific topic areas called sections.
To locate topics within chapters and sections, you must obtain a three-digit code or
reference number. The first digit in the reference number corresponds to the chapter and
the last two numbers correspond to the proper section (for example, UPC, Chapter 9,
"Plumbing Fixtures," Section 907 concerns "placement of plumbing fixtures.") Section
numbers are sometimes narrowed even further with alpha characters (907 {a], 907 [b]).
An extensive index at the back of the book will provide you with the appropriate section
number for the specific topic you wish to locate.

American Electricians’ Handbook

The American Electricians’ Handbook (see Figure 3) contains eight major divisions, called
articles, which are subdivided into sections. Entries in the book are located using a three-
digit code. The first number of each code corresponds to the article number (100, 200,
300, through 800). The last two digits correspond to the section within the article.
Sections are numbered sequentially (310, 320, 330, etc.). Sections contain specific
information relating to the topic of the article.

FIGURE 2 FIGURE 3

UNIFORM
BUILDING

Yervell Croft
wWitiord suminers
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. INTRODUCTION TO ARCHITECTURAL DRAFTING
UNIT 1

ASSIGNMENT SHEET 1—USE AN ARCHITECTURAL SCALE

Name Score

Introduction In architectural drawings, the actual size of a building and all of
its components must be scaled down (reduced in size) so that
they will fit on the drawing paper. You will use an architectural
scale to help you accomplish this without the necessity of making
many time-consuming mathematical calculations.
Read the information in Student Supplement 1, "Guidelines for
Using an Architectural Scale," before completing the exercise
below.

Exercise

Directions Read each of the items below, noting the scale indicated in each
item. Then in the space below each item, draw lines to the
lengths indicated.

1. Using the %" = 1'-0” scale, draw a line equal to 14'-0”.

2. Using the ¥4 = 1'-0” scale, draw a line equal to 7'-6”.

3. Using the %" = 1'-0” scale, draw a line equal to 2'-3".

4. Using the 1” = 1'-0” scale, draw a line equal to 1'-7”.

"h."
'RV

BEST COPY AVAILABLE
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ASSIGNMENT SHEET 1

5. Using the %¢” = 1'-0” scale, draw a line equal to 9'-0”.

6. Using the %” = 1'-0” scale, draw a line equal to 2'-11".

7. Using the 1 %" = 1-0” scale, draw a line equal to 2'-3 '2".

8. Using the 3” = 1'-0” scale, draw a line equal to 3 %".
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. INTRODUCTION TO AR&?lTECTURAL DRAFTING
UNIT 1

ASSIGNMENT SHEET 2—PRACTICE LETTERING USING TRIANGLE,
EXTENDED, AND VARIATION STYLES

Name Score

Introduction Being able to letter well is one of the most important skills a
drafter can develop in order to get that first job and to
demonstrate pride in your work.

Lettering is so important to companies hiring drafters that many
require a separate lettering sample accompany each applicant's
application form. Why do company’s place so much emphasis on
an applicant's lettering skills? Approximately 20 percent of a
drafter's time is spent in iettering, and a drafter who letters both
neatly and quickly conserves time—and money—for the company.

Beyond considerations for getting a job, drafters who have pride
in their work learn to letter well. Lettering greatly affects the
overall appearance of a drawing, and drafters who letter very
carefully can add much to the quality of each drawing they

produce.
Q This assignment sheet and Student $upplement 2, "Lettering
Guidelines" are designed to help you learn the three most

commonly used lettering styles: triangle, extended, and variation.
Read Student Supplement 2 before completing the following

exercises.
Exercises
Part A Tracing
Directions Using a separate sheet of vellum for each letter style, practice

tracing the triangle-, extended-, and variation-style letters and
numerals on the following pages.
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ASSIGNMENT SHEET 2

Triangle-style letters and numerals

ABCDEFGHIJKLMNOPOR
STUVHXYZ 1234567890

Extended-style letters and numerals

ABCDEFGHIUKLMNO
PQRS TUVWXYZ
2234567890

73
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' ASSIGNMENT SHEET 2

Variation-style letters and nhumerals

ABCDEFGHIJKL MNOPCR
STUVWVXY Z122456769

Part B Lettering using triangle-style letters and numerals

Directions Tape a 8 %"-x-11” size-A sheet of vellum to a drafting table, and
align sheet with drafting machine. Prepare a lead pointer for
lettering, and then, lightly construct Y-inch guidelines across the

. vellum sheet. (One-fourth inch is a standard lettering height for
architectural drawings.) Letter the entire alphabet and numerals
in the triangle style, making sure that you stay within the "-inch
guidelines and follow the general guidelines for lettering presented
in Student Supplement 2 as well as the specific guidelines for
triangle-style letters presented in Obijective 5 of the information
sheet.

Part C Lettering using extended-style letters and numerals

Directions Tape a 8 1.”-x-11” size-A sheet of vellum to a drafting table, and
align sheet with drafting machine. Prepare a lead pointer for
lettering, and then, lightly construct Yi-inch guidelines across the
vellum sheet. Letter the entire alphabet and numerals in the
extended style, making sure that you stay within the 'i-inch
guidelines and follow the general guidelines for lettering presented
in Student Supplement 2 as well as the specific guidelines for
extended-style letters presented in Objective 5 of the information
sheet.

-3
<2
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Part D

Directions

ASSIGNMENT SHEET 2

Lettering using variation-style letters and numerals

Tape a 8 %.”-x-11” size-A sheet of vellum to a drafting table, and
align sheet with drafting machine. Prepare a lead pointer for
lettering, and then, lightly construct “-inch guidelines across the
vellum sheet. Letter the entire alphabet and numerals in the
variation style, making sure that you stay within the Y.-inch
guidelines and follow the general guidelines for lettering presented
in Student Supplement 2 as well as the specific guidelines for
variation-style letters presented in Objective 5 of the information
sheet.

o)
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‘ INTRODUCTION TO ARCHITECTURAL DRAFTING
UNIT 1

ASSIGNMENT SHEET 3—USE STANDARD REFERENCES
AND RESOURCE MATERIALS

Name Score

Introduction The foliowing references and resource materials are those
recognized as the standard references used throughout the design
and construction industry; therefore, the ability to use these books
is an essential skill. Use the guidelines presented in Student
Supplement 3 and the exercises in this assignment sheet to learn
to use these valuable reference tools.

Exercises
Part A Architectural Graphic Standards
Directions Use Architectural Graphic Standards, 8th edition, to find the

correct answers for each of the following questions. Write your
answers on the blanks provided.

1. Whatis the minimum permissible tread length for a concrete

‘ stairway?

Minimum permissible tread length

2. A soil percolation test requires that the soak hole be
continually refilled for how many consecutive hours?

Number of consecutive hours

3. What is the minimum number of handica, parking stalls
required per 100 stalls?

Minimum number of stal"

Part B Sweets Catalog File Master )1dex

Directions Jse the 1988 edition of Sweets Catalog File Master Index to
determine the correct answers to the following questions. Write
your answers on the blanks provided.

1. What five-digit code would be used to research information
concerning concrete formwork?

Five-digit code
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Part C

Directions

Part D

Directions

ASSIGNMENT SHEET 3

Section 13032 of the catalog file lists ten manufacturers.
What type of product do these manufacturers construct?

Product —

If using the "firm name" portion of the master index, what
code would you use to find information about Georgia
Marble Company’s marble-tile product?

Code

Uniform Code Books

Use the uniform code book indicated in each item below to
answer the following questions. Write your answers on the blanks
provided.

1.

What section of the Uniform Building Code contains
information concerning the minimum dimensions for ceiling
heights?

Section

What three types of chimnovs are dealt with in Chapter 9,
"Venting of Appliances," of the Uniform Mechanical Code?

Types of chimneys

Section 907 (e) of the Uniform Plumbing Code sets the
minimum distance that a bathroom urinal may be placed
from its center to any side wall or partition. What is that
distance?

Minimum distance

American Electricians’ Handbook

Use the 1987 edition of the American Eleciricians' Handbook to
determine the correct answer for the following question. Write
your answer on the blank provided.

1.

Article 200 of the handbook deals with the use of grounded
connectors. What section number gives specific information
about grounded-fault-interrupter circuits?

Section number

G
D
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. INTRODUCTION TO ALI'?CHlTECTURAL DRAFTING
NIT 1

WRITTEN TEST

Name Score

1. Match terms associated with architectural drafting to their correct definitions. Write
the numbers on the blanks provided.

a. The art and science of planning and 1. Architecture
designing buildings
2. Bidding phase
b. Set of drawings used to construct a
proposed huilding or structure 3. Contractor
c. Initial architectural work phase during 4. Construction

which  project requirements are documents
determined and preliminary drawings

are created 5. Schematic design
d.  Set of precisely written documents that Specifications

describe the contract parameters and

quality of work to be performed during Site diagram

construction of a project
' Working drawings
e.  Architectural work phase during which
bids and negotiated proposals are
sought as the basis for awarding
construction contract

© ©® N o

Floor plan

f.  Drawing that defines the boundaries of
the land on which a building is to be
located

Composite of all working drawings and
written specifications associated with a
specific construction project

h. Person or firm that undertakes
responsibility for the performance of
construction work

i.  Drawing indicating building size and
interior-room arrangement

)
C.
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WRITTEN TEST

2. Match typical levels of architectural job titles to their associated responsibilities and
qualifications. Write the numbers on the blanks provided. Responsibilities and
qualifications continue on the next page.

a. Responsibilities 1. Architectural drafter

trainee

Runs Drints and maintains drawing files,

inks all lines and lettering on drawings 2. Architectural drafter

as required, works under supervision of

chief drafter or architect 3. Architectural designer

Qualifications 4. Licensed architectural
engineer

Has obtained high-school diploma or is

successfully working toward one, has- 5. Licensed architect
successfully completed coursework in

a vocational architectural-drafting

program, has successfully completed

one year of algebra and one year of

geometry, has maintained a good

schoci-attendance record, can supply

good character references

b. Responsibilities

Uses handbooks and reference
materials to determine  design
specifications and correct data
concerning building materials to be
used, makes mathematical
computations involving strength of
structural materials

Qualifications

Has successfully completed approved
six-year bachelor’'s degree program in
engineering, has successfully completed
engineer-in-training (EIT) examination,
has suc:essfully completed
apprenticeshin» program under the
supervision ot a licensed engineer, has
successfully coinpleted  practicing-
engineer (PE) examination for
engineering specialty area




WRITTEN TEST

Responsibilities

Prepares pictorial and  working
drawings, makes reproducible drawings
from architect's or designer’s sketches,
prepares drawing schedules from
written specifications

Qualifications

Has obtained high-school diploma, has
successfully completed two or more
years in a vocational architectural-
drafting program, has successfi'lly
comnleted one year of algebra and one
year of geometry, can supply good
character references

Responsibilities

Develops design concepts, proposals,
and presentations for the purpose of
acquiring projects for firm, determines
design specifications, makes job-site
observations, supervises subordinates,
manages business aspects of project

Qualifications

Has successfully completed bachelor’s
degree in architecture from a National
Architectural Accrediting Bnard-approved
program, has successfully completed
three-year apprenticeship  program
under supervision of licensed architect,
has successfully completed both theory
and design-problem divisions of the
state-board examination for architects

Responsibilities

Sketches plans for drafters, develops
design layouts, produces complex detail
drawings

Qualifications

Has successfully completed an
associate degree in a technical area,
has completed a minimum of five years
of drafting experience, can supply good
work credentials

-

BEST COPY AVAILABLE
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WRITTEN TEST

Identify architectural work phases according to descriptions of work completed at
each phase. Write the correct phase numbers, 1 through 5, on the blanks provided
beside each description.

Phase ______a.
Phase ____ b.
Phase _____c.
Phase d.
Phase ____ e.

Written description of type, quantity, and quality of materials to be
used in building construction is completed; survey is conducted
and accurate drawing of proposed building site is completed,
working drawings of architectural, mechanical, structural, and
electrical aspects of building are completed; bidding specifications
are written; bid forms are written

Pre-construction conference is conducted between client, architect,
and general contractor; shop drawings for fabrication are
submitted; job-site observations are made to approve contractor's
performance, approve and supervise all changes, and inform
client of project status; project is closed out and final site
observations are made

Rough site diagram and floor plans are developed; implications
of local zoning codes and regulations are examined; estimate of
overall construction costs is completed; statements of architect's
design concept and engineering requirements are completed; color
presentation drawings and elaborate visual aids are completed to
heip gain client approval

lans are issued to contractor; bid proposal is accepted from
contractor; negotiations begin with contractor to determine
specifications to te included in the final construction contract; final
construction contract is drafted

Schematic design is refined; precise line drawings and written
specifications are completed; cost analysis is refined

State descriptions of the following architectural-drafting tools and materials. Write
your answers on the blanks provided.

a. Architectural scale

b. Landscape template

50
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. WRITTEN TEST

C. Architectural-symbol template

d. Plumbing template

e. Civil engineers scale

5.  State characteristics of the following architectural lettering styles. Write your answers
on the blanks provided.

a. Extended

b. Variation

C. Kabel modern

d. Chisel
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WRITTEN TEST

e. . Triangle

f. Condensed

g. Shadow

6. State descriptions of each of the standard references and resource materials listed ‘
below. Write your answers on the blanks provided.

a. American Electricians’ Handbook

b. Architectural Graphic Standards

o

Uniform Mechanica! Code (UMC)




d.

e,

f.

WRITTEN TEST

Sweets Architectural Catalog File

Uniform Building Code (UBC)

Uniform Plumbing Code (UPC)

Interpret the standard architectural abbreviations printed in bold italics in each of the
foliowing statements. On the blanks provided, spell out the correct complete word(s)
for each abbreviation.

a.

The office building was designed by a prominent arch firm in Chicago.

Complete word

The National Assn of Homebuilders sponsors state and local chapters in
addition to its national organization.

Complete word

The standard that applies to standard abbreviations is ANSI standard Y1.1.

Complete words

The construction contract was awarded to the Clear Creek Construction Co.

Complete word

Williams Engineering Firm was selected as the project's primary contr.

Complete word

AD-61
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WRITTEN TEST

The first day of June was set forth as the date const was to be completed.

Complete word

The mechanical engr on the project was acknowliedged as the best in the
state.

Complete word

The written spec took precedent over the drawing plans.

Complete word

The preliminary schem design was not approved by the owner.

Complete word

The AIA can be consulted for up-to-the minute career information.

Complete words




ARCHITECTURAL BUILDING MATERIALS
UNIT 2

UNIT OBJECTIVE

Atter completing this unit, the student should be able to define or describe common
building materials and identify and draw standard symbols used to represe.t these building
materials in architectural drawings. The student should demonstrate these competencies
by completing the assignment sheets and by scoring a minimum of 85 percent on the
written test.

SPECIFIC OBJECTIVES

After completing this unit, the student should be able to

1.

10.
11.
12.

13.
14.

15.

Match terms associated with architectural building materials to their correct
definitions.

List common types of architectural building materials.
Discuss the characteristics of lumber used in construction.

Match types of wood products commanly used in construction to their correct
definitions.

Match types of steel products commonly used in construction to their correct
descriptions.

Define the terms cement and concrete.

Match types of masonry products commonly used in construction to their correct
definitions.

Match types of fasteners commonly used in construction to their corract descriptions.

Match types of glazing products «ommonly used in construction to their orrect
descriptions

Describe types of thermal-insulation materials commonly used in construction.
Match thermal-insulation applications to their correct descriptions.

Match types of damp-proofing and drainage materials commonly used in construction
to their correct descriptions.

Label common construction-material symbols used on architectural drawings.

Interpret typical designations for common structural-stegl shapes. (Assionment Sheet
1)

Practice drawing common building-material symbwols. (Assignment Sheet 2)

AD-63



Preparation

Delivery
and
Application

ARCHITECTURAL BUILDING MATERIALS

UNIT 2

SUGGESTED ACTIVITIES

Review unit and plan presentation. Study the specific
objectives to determine the order in which you will present
the objectives.

Review teaching suggestions given in the "Delivery and
Application" section and plan classroom activities. Also note
suggestions for media and supplemental materials.

Plan presentation to take advantage of student learning
styles and to accommodate special-needs students.

Obtain films, videotapes, and other media to supplement
instruction of this unit. See ordering information in the
"Suggested Resources" section.

Duplicate teacher supplements included in this unit, as
required.

Prepare classroom and lab. Put up posters, charts, and
signs; display articles and other references related to the
objectives of this unit.

Unit introduction

Provide students with objective sheet. Discuss unit and
specific objectives.

Show the film Modern Construction Technology. Discuss
the film, explaining the evolution of building materials and
their uses in construction today. Give examples of the use
of "old" building materials (brick, stone, wood) and of "new"
building materials (steel alloys, extruded plastics, tempered
glass). Explain how these old and new materials are used
in conjunction today to create specific appearances and
styles.

Show the film Planning—Structures and Their Designs, Part
1 of the Light Commercial Construction Series.

Provide students with information sheet and assignment
sheets.

Objective 1 Match terms associated with architectural building
materials to their correct definitions.

Show examples that illustrate terms and make examples
available in the classroom.

-
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SUGGESTED ACTIVITIES

Use Figure 1 to illustrate your discussion of tiie term truss.

Objective 2 List common types of architectural building materials.

Explain to students that these are the basic groups of
building materials that will be discussed in this unit and that
these are the types of building materials most commonly
represented on architectural drawings.

Use Teacher Supplement 1, "Sample Wall-Section Drawing"
to illustrate your explanation.

Objective 3 Discuss the characteristics of lumber used in
construction.

Read with students the items and notes in this objective.
Explain the terms hardwood, softwood, grade, nominal size,
actual size, plain-sawed, and quarter-sawed as they are
applied to wood products. Use Figure 2 and Table 1 to
illustrate your explanation. Also have examples of wood
products for the students to examine and take
measuremerts from.

Hand out copies of Teacher Supplement 2, "Dimension-
Lumber Grades," and Teacher Supplement 3, "American
Plywood Association Veneer Grades," to help illustrate your
discussion of the term grade.

Objective 4 Match types of wood products commonly used in
construction to their correct definitions.

Read with students the notes with each item in the
objective.  Discuss the applications of wood as a
construction material and the advantages and disadvantages
of using wood as a construction material.

Use Figure 3 to illustrate your discussion of the term
plywood panels.

Objective 5 Match types of steel products commonly used in
construction to their correct descriptions.

Discuss with students the various structural-steel shapes and
their construction applications. Use Table 2 and Figures
4 and 5 to illustrate your discussion.

Use Student Supplement 1, "Typical Designations for

Structural-Steel Shapes," to discuss how to interpret those
designations.

35




SUGGESTED ACTIVITIES

Discuss Assignment Sheet 1, "Interpret Typical Designations
for Common Structural-Steel Shapes." Read the introduction
and directions and answer any questions students may
have. Have students complete Assignment Sheet 1.

Objective 6 Define the terms cement and concrete.

Read with students the items in the objective and the notes
associated with each item. Carefully explain what concrete
is and discuss its widespread applications in the construction
industry.

Using the artwork in Figure 6, discuss how concrete of
different strengths, finishes, colors, etc., can be created
simply by varying the amounts of the basic concrete
elements.

Objective 7 Match types of masonry products commonly used in
construction to their correct definitions.

Read with students the items in the objective and the notes
associated with each item. Use Figures 7 through 9 and
Table 3 to illustrate your discussion.

Explain masonry's longevity and popularity as a construction
material. lllustrate this idea by having students list as many
masonry products as they can think of that were used in
constructing both the interior and exterior of their school
(block walls, brick walls, mortar, interior floor tiles, wall tiles,
etc.). Compile a master list on the chalkboard, emphasizing
masonry’s flexibility and widespread applications.

Objective 8 Match types of fasteners commonly used in
construction to their correct descriptions.

Read with students the items in the objective and the notes
associated with each item. Explain the various types of
construction fasteners and their applications.

Use Figures 10 through 13 to illustrate the designs and
installation of the various types of fasteners used in
construction.

Have students bring in examples of fasteners from tool
boxes at home, display their examples, and discuss the
applicatioris for each of the fasteners they have obtained.
Explain that commercial fasteners are much like the
fasteners they may find at home except for their larger size,
which is required to support the greater weight loads
required. Display actual commercial fasteners to illustrate
this size comparison.

0o
g
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SUGGESTED ACTIVITIES

Objective 9 Match types of glazing products commonly used in
construction to their correct descriptions.

Discuss the wide variety of glazing products available today
and their widespread use in commercial construction in
order to create visually striking exteriors and interiors.

Discuss each type: of glass product listed in the objective
and have students give examples of where they may have
seen such products used.

Display actual samples of as many plastic glazing products
as possible.

Objective 10 Describe types of thermal-insulation materials
commonly used in construction.

Obijective 11 Match thermal-insulation applications to their correct
descriptions.

Read with students the descriptions discussed in Objectives
10 and 11. Fvnlain the advantages and disadvantages of
each type of insulating material discussed as well as their
common applications.

Explain the term R-value in relation to the insulating value
of the various materials discussed. Emphasize that the
higher the R-value of an insulating material, the higher the
insulating ability of the material. Hand out copies of
Teacher Supplement 4, "Insulation R-Values," to help
illustrate your explanation.

List common constructiocn materials and their corresponding
R-values.

Display actual samples of as many insulating materials as
possible.

Objective 12 Match types of damp-proofing and drainage
materials commonly used in construction to their correct
descriptions.

Discuss each of the damp-proofing/drainage materials listed
in the objective. Give examples of where each material
might be used in a commercial application. Use Figure 14
to illustrate your discussion.

Bring in physical samples of as many damp-
proofing/drainage materials as you can. Perform
experiments with each material by subjecting each to flowing
water (from a sink, garden hose, or any available water
source). Have students discuss the results of the
experiments.

3




Evaluation

Suggested
Resources

SUGGESTED ACTIVITIES

Objective 13 Label common construction-material symbols used
on architectural drawings.

Refer back to the samples of the various building materials
you have displayed for the students. Explain that the
various material symbols used on architectural drawings are
often derived from the actual characteristics of the building
materials themselves. Then compare the symbols illustrated
in this objective to the actual characteristics of the samples.

Using the illustration in Teacher Supplement 1, "Sample
Wall-Section Drawing,” point out the various materials used
in this drawing of a flat-roofed commercial building. Have
students also note the structural shapes and material
callouts.

Discuss Assignment Sheet 2, "Practice Drawing Common
Building-Material Symbols.” Read the introduction and the
directions and guidelines to the assignment. Answer any
questions the students may have. Have students complete
Assignment Sheet 2.

Give written test.

Compile written-test and assignment-sheet scores on Unit
Evaluation Form.

Reteach and retest as required.

Resources used in deveiaping unit

Allen, Edward. Fundamentais of Building Construction—
Materials and Methods. New York: John Wiley and Sons,
1985.

Biachina, Paul. /lustrated Dictionary of Building Materials
and Techniques. Blue Ridge Summit, Pennsylvania: Tab
Books, inc., 1986.

Lewis, Jack R. Architectural Draftsmans Reference
Handbook. Englewood Cliffs, New Jersey: Prentice-Hall,
1982.

Toenjes, Leonard P. Building Trades Dictionary.
Homewood, lllinois: American ‘Technical Publishers, 1989.

Weidhaas, Ernest R. Reading Architectural Plans for
Residantial and Commercial Construction. Boston: Allyn-
Bacon, Inc., 1977.
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SUGGESTED ACTIVITIES

Additional resources

Media

Light Commercial Construction Series, Part 1—Planning—
Structures and Their Designs. Filmstrip. Career Aids,
20417 Nordhoff Street, Department ND 3, Chatsworth,
California.

Part 1 of a two-part program, this filmstrip explores the
construction process as it relates to commercial buildings.
An excellent introduction to commercial-construction
practices, both filmstrips look at kinds of commercial
structures and their designs, and also provide an
introduction to building codes.

Modern Construction Technology. Copyright 1988, VHS,
37 minutes. Career Aids, 20417 Nordhoff Street,
Department ND 3, Chatsworth, California 91311.

This video program examines construction practices, use
of building materials, and design thzaries that are used to
construct today’s architectural wonders. The video provides
an excellent overview to the ever-changing world of
construction technology.

Computer software

Building Trade Series. For Apple and compatible hardware,
48K, 1 disk, operating instructions, student checklist. Career
Aids, 20417 Nordhoff Street, Department ND 3, Chatsworth
California 91311.

Thi¢ software package provides questions on building-trades
concepts and terminology. Areas covered include p'ans,
drafting, masonry, foundations, excavation, concrete, special
materials, and more.
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ARCHITECTURAL BUILDING MATERIALS
UNIT 2

ANSWERS TO ASSIGNMENT SHEETS

1. 18 inches

2.  Pounds per foot of beam
3. 17 pounrds

4.  8-inch channel depth

5. % inch

6. 6 inches and 4 inches

Evaluated to the satisfaction of the instructor.
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ARCHITECTURAL BUILDING MATERIALS
UNIT 2

ANSWERS TO WRITTEN TEST

12 24
15
13
14
18
19
22
21
20
16
17
23
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Answer should include any 6 of the following

—“S@moooow

Wood products

Steel products

Concrete products

Construction masonry products
Man-made materials

Construction fasteners

Glazing products

Thermal-insulation materials
Damp-proofing and drainage materials

Woods are classified as hard or soft, but that classification has more to do
with the type of tree the lumber is made from than the actual hardness of
the wood. Hardwood is produced from any of the groups of trees that have
broad leaves. Softwood Is produced from any of the needle- or cone-bearing
trees.

Lumber is graded based on its strength, appearance, number of defects, and
other factors. Methods of grading are outlined by the American Lumber
Standards Committee, and then detailed lists of grades and standards are
developed by the various lumber producers’ associations, such as the Southern
Pine Inspection Bureau, California Redwood Association, Western Wood
Products Association, and others. Hardwood grades are regulated by the
National Hardwood Lumber Association.

Lumber products c~me in standard sizes based on width, thickness, and
length. Size may be actual or nominal. Nominal size is the size of the
materials before final processing and tends to be larger than the actual size
after drying and shaping.

€
t)\i
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ANSWERS TO WRITTEN TEST

Most trees are sawed so that the growth rings form an angle of less than 45
degrees with the surface of the boards produced. Such lumber is called fliat-
grained in softwood or plain-sawed in hardwoods. Wood that is cut with the
growth rings at an angle greater than 45 degrees is called edge-grained in
softwoods and quarter-sawed in hardwoods.

1 e 6
2 f 4
3
5
3 f. 7
2 a. 9
1 h. 8
4 i 5
6

Powder made from alumina, silica, lime, iron oxide, and magnesia burned
together in a kiln and finely pulverized; an ingredient in concrete

Building material made by mixing cement, sand and aggregates, admixtures,
and water

1 g. 6
4 h. 8
3 i 11
2 j- 10
5 K. 7
9

5 d. 1
4 e. 6
3 f. 2
3 e. 7
2 f. 4
1 g. 6
8 h. 5

Insulating material usually composed of fiberglass, rock-wool, or cellulose
material with or without a thin facing material, and made in relatively small
units for convenience in handling and applying

Insulating material manufactured as small granules or particles that are poured
or blown into voids in floors, walls, or roofs

LGy
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‘ ANSWERS TO WRITTEN TEST

C. Insulating material manufactured in stiff sheets designed to be nailed or glued
to the surface to be insulated

11. a. 6 d. 5
b. 2 e. 4
(o} 1 f. 3
12. a. 2 e 5
b. 3 f 8
C. 4 g 6
d. 1 h 7
13. a. Brick
b. Batt insulation
(o} Concrete block
d. Concrete
e. Gravel
f, Earth ,
g. Reinforcing bars
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‘ ARCHITECTURAL BUILDING MATERIALS
UNIT 2

UNIT EVALUATION FORM

Student name Unit rating

Assignment sheet ratings

Assignment Sheet 1—Interpret Typical Designations
for Common Structural-Steel Shapes Rating

Comments:

Assignment Sheet 2—Practice Drawing Common Building-
Material Symbols Rating

Comments:

Written test scores

‘ Pretest ~ Other _

Posttest L

Instructor signature Date

Student signature o A Date

‘ Duphication of this form s permitted.




ARCHITECTURAL BUILDING MATERIALS
UNIT 2

TEACHER SUPPLEMENT 1—SAMPLE WALL-SECTION DRAWING

Shown below is a sample wall-section drawing for a commercial building. Note the use of material symbols and material
callouts.

T NT CORRUGATED-STEEL '\
- — FLOOR DECKING W
CONCRETE B I P
BLOCK A - CONCRETE TOPP!NG—\
METAL = Ty P
TIES Al
GRADE o Af
—— STEEL ANGLE
e BRACKET
OPEN-WEB \ _
STEEL JOIST WIDE-FLANGED VERTICAL STEEL
STEEL BEAM COLUMN
\
\
Components of steel-and-masonry construction
Duplication of this teacher supplement is permitied. 1 ~ 4
I

6.-Qv
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ARCHITECTURAL BUILDING MATERIALS

Grade Selector Charts/All Species
Boards 1” (%) and Thicker, Non-Stress-Rated

(Numbers in parentheses refer to WWPA grading-rules section numbers.)

- T ey

APPEARANCE GRADES

GENERAL-PURPCSE

BOARDS

UNIT 2

TEACHER SUPPLEMENT 2—DIMENSION-LUMBER GRADES

Courtesy of Western Wood P1ducts Association, Porlland, Oregon.

Duplication ot this teacher supplemient s permitted.

B & Better (IWP—Supreme) (10.11)
Selects C Select (IWP—Choice) (10.12)
D Select (IWP—CQuality) (10.13)
Superior (16.51)
Finish Prime (10.52)
E (10.53)
Any Select or Finish grade or
Paneling Selected 2 Common for knotty paneling (30.22)
Selected 3 Common for knotty paneling (30.23)
Superior (16.11)
Bevel or ;
Bqualow Prime (16 12)
Siding (Refer to WWPA "Wood Siding" Catalog for other siding grades)
1 Common (IWP—Coloniai) (30.11)
Common 2 Common (IWP—Sterling) (30.12)
Boards 3 Common (IWP—Standard) (30.13)
(WWPA) 4 Common (IWP—Utility) (30.14)
5 Commot. (IWP—Industrial) (30.15)
Select Merchantable (118-a)
Sg::g:te Construction (118-b)
Standard (118-¢c)
(WCLIB) Utility (118-d)
Economy (118-e)
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ARCHITECTURAL BUILDING MATERIALS
‘ UNIT 2

TEACHER SUPPLEMENT 3—AMERICAN PLYWOOD ASSOCIATION VENEER GRADES

N Smooth-surface "natural finish" veneer. Select, all heartwood or
all sapwood. Free of open defects. Allows not more than 6
repairs, wood only per 4 x 8 panel, made parallel to grain and well

matched for grain and color.

Smooth, paintable. Not more than 18 neatly made repairs, boat,
sled, or router type, and parallel to grain, permitted. May be used
for natural finish in less-demanding applications.

Solid surface. Shims, circular repair plugs and tight knots to
1 inch across grain permitted. Some minor splits permitted.

Improved C veneer with splits limited to Y-inch width and

knotholes and borer holes limited to s x % inch. Admits some
Plugged broken grain. Synthciic repairs permitted.

O W >

Tight knots to 1%, inch. Knotholes to 1 inch across grain and
some to 1% inch if total width of knots and knotholes is within
specified limits. Synthetic or wood repairs. Discoloration and
sanding defects that do not impair strength permitted. Limited
. splits allowed. Stitching permitted.

D Knots and knotholes to 2%, inch width across grain and Y% inch
larger within specified limits. Limited splits are permitted. Stitching
permitted. !imited to interior (exposure 1 or 2) panels.

o

Courtesy of American Plywood Association, Tacoma, Washington.

Duplication of this teacher supplement is permitted.




ARCHITECTURAL BUILDING MATERIALS
UNIT 2

TEACHER SUPPLEMENT 4-—INSULATION R-VALUES

Type of insulating material R-value

Batt insulation
Fiberglass (6-inch batt) 19.00
Rock-wool (5 to 5%-inch batt) 19.00

Loose-fill insulation

Fiberglass 2.20 (per inch of thickness)
Rock-wool 2.90 (per inch of thickness)
Cellulose 3.75 (per inch of thickness)
Polystyrene . 5.00 (per inch of thickness)

Duplication of this teacher supplement is permitted.
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ARCHITECTURAL BUILDING MATERIALS
UNIT 2

INFORMATION SHEET

Terms and definitions associated with architectural building materials

a.

Admixture—Agent added to concrete mix immediately before or during mixing
to alter one or more characteristic of the concrete mix (i.e., speed of
hardening, thickness of mix, etc.)

Aggregate—Filler material used in concrete to provide volume at low cost
NOTE: Aggregates make up about 60 to 80 percent of the volume of
concrete. Sand, gravel, and crushed stone are the most commonly used
aggregates.

Bentonite clay—Highly absorptive and compressible clay material
Column—Vertical structural member

Elevation drawing—Vertical, two-dimensional view of each of the exterior
faces of a building, showing general shape and design of exterior and roof

Fastener—Mechanical device used to secure two or more members in position
or to join two or more members

EXAMPLES: Nails, screws, bolts

Foundation plan—Plan view of entire substructure below first floor or frame
of building

Gage—Thickness of sheet metai

Groundwater—Water near the surface of the earth; water absorbed through
the subsoil

Joist—Horizontal structural member used to support floor and ceiling loads in
a building

Kiln—Heated chamber used for firing brick and tile or drying timber

Laminated product—Material created when two or more surfaces have been
glued together to form a single unit

Lintel—Horizontal structural inember above a door or window opening; used
to distribute the weight from the structure above to both sides of the opening

Load-bearing—Supporting a load exerted from above

Lumber—Any material, such as boards, planks, or beams, cut from timber to
a size and form suitable for marketing

175
REST COPY AVAILABLE
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p.  Masonry—Construction involving assembly of a structure using individual units
such as brick, block, stone, or tile bonded with mortar
q. " Member—Structural component; single component of a series or set

r. Modular—Fabricated based on a structural system that uses a 4-inch
measurement for laying out the placement of structural members

S. R-value—Measure of the effectiveness of a material to provide thermal
insulation

NOTE: Higher R-values indicate greater insulating capabilities.

t. Section drawing—Cut-away view through an object or wall to show its interior
makeup

u. Surfacing—Smoothing and truing the faces of a board

V. Truss—Structural member constructed of components commonly placed in a
triangular arrangement

NOTE: Trusses (see Figure 1) are commonly used to support a roof.

FIGURE 1: Common roof trusses

A -\

Pitched Scissors

N %

Flat

Warren Belgium

w.  Veneer—Thin layer of any building material used as a facing to cover a base
layer (core) of another material

X. Void—Open area
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Common types of architectural building materials

a.

Wood products
EXAMPLES: Lumber, plywood, glue-laminated timber

NOTE: Wood is the material most used in construction because it is
extremely strong yet light and easily shaped and worked. Wood is also readily
recyclable and biodegradable, and it is our only renewable building material.

Steel products

EXAMPLES: Structural steel shapes, open-web steel joists, reinforcing bars,
gage steel

Concrete products
Construction masonry products

NOTE: Masonry products consist of bricks, stones, concrete blocks, and clay-
tile products. In use for thousands of years (stone being the oldest natural .
building material and brick the oldest manufactured material), masonry products
are used as building materials because of their durability, beauty, and endless
selection of colors and textures.

Man-made materials

NOTE: Technological advances in engineering and manufacturing processes
have permitted the development of a whole new range of building materials.
These new materials include a wide range of plastics, laminates, and
synthetics.

Construction fasteners
EXAMPLES: Nails, screws, bolts, welds
Glazing products

EXAMPLES: Tempered glass, laminated glass, wired glass, insulated glass,
pattern glass, tinted glass, plastic

Thermal-insulation materials

NOTE: Insulating materials include any of a number of materials that are used
in building construction (batt, loose-fill, rigid-sheet) to reduce heat loss and
gain. Insulating materials are all assigned a heat-resistance value (R-value).
The higher the R-value, the better the material is as a thermal insulator.

Damp-proofing and drainage materials
EXAMPLES: Damp-proofing materials—polyethylene sheeting, damp-proof

coatings, bentonite clay, liquid water repellant; drainage
materials—perforated drainpipe, drainage panel
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Characteristics of lumber used in construction

a.

Kind of wood—Woods are classified as hard or soft, but that classification
has more to do with the type of tree the lumber is made from than the actual
hardness of the wood. Hardwood is produced from any of the groups of trees
that have broad leaves. Softwood is produced from any of the needle- or
cone-bearing trees.

Grade—Lumber is graded based on its strength, appearance, number of
defects, and other factors. Methods of grading are outlined by the American
Lumber Standards Committee, and then detailed lists of grades and standards
are developed by the various lumber producers’ associations, such as the
Southern Pine Inspection Bureau, California Redwood Association, Western
Wood Products Association, and others. Hardwood grades are regulated by
the National Hardwood Lumber Association.

Size—Lumber products come in standard sizes based on width, thickness, and
length. Size may be actual or nominal. Nominal size is the size of the
materials before final processing and tends to be larger than the actual size
after drying and shaping. (See Table 1.)

TABLE 1: Comparison of nominal and actual
dimensions of common dimension lumber

Nominal dimension Actual dimension
(in inches) (in inches)

2x4 1 x 3%

2x6 1% x 5%

2x6 1% X TV

2x10 12 x OV

2 x 12 1% x 11V

Sawing method—Most trees are sawed so that the growth rings form an
angle of less than 45 degrees with the surface of the boards produced. Such
lumber is called flat-grained in softwood or plain-sawed in hardwoods. Wood
that is cut with the growth rings at an angle greater than 45 degrees is calied
edge-grained in softwoods and quarter-sawed in hardwoods. (See Figure 2.)
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FIGURE 2: Sawing methods

Flat-grained Plain-sawed

|

Edge-
grained —

Quarter-sawed —

Softwood Hardwood

A,  Types of wood products commonly used in construction and their definitions

a. Dimension lumber—Solid-wood members 2 to 5 inches thick and 2 inches
or more wide

(1) Rough framing members—Nonsurfaced dimension lumber used as
structural and backing supports

NOTE: Rough framing members are lumber with uneven, unfinished
surfaces that are later covered by finish materials.

(2) Finished wood trim—Surfaced dimension lumber that is left exposed
at completion of construction

NOTE: Finish material, such as that applied around window and door
openings or at the fioor and ceilings of rooms, requires a high grade of
lumber for a desirable appearar.ce.

b. Plywood panels (see Figure 3)—Fabricated wood products manufactured from
an odd number of wood sheets jcined with glue

NOTE: Standard plywood-sheet size is 4’-0” wide and 8°-0” long. Different
thicknesses, core materials, and surface thicknesses are available.

I




92

INFORMATION SHEET

FIGURE 3: Types of plywood core construction

(a) Veneer core

Mk @
I

(c) Particle-board core (d) Fiberboard core

(o} Heavy timbers—Square-sawn wood members 5 inches or more thick and 5
inches or more wide

NOTE: Large timber members are defined normally in relation to the span (in
feet) that they support. For example, a timber beam will have an actual depth
of approximately one-sixteenth of its span. Heavy timbers have certain
advantages over steel or masonry in that they can be cut to nominal
dimensions, retain their structural integrity much longer during fire, and also

are more appealing in appearance and finish.
’0

d. Glue-laminated timbers—Timbers created when two or more strips of wood
are glued together to form a single wood member

NOTE: Glue-laminated timbers can provide extensive structural support for
construction.
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Types of steel products commonly used in construction and tk ir descriptions

a.

Structural steel shapes (Figure 4)—Steel products produced in standard
shapes (beams, angles, etc.) and sizes so that architects and engineers will
be able to select members for construction that will result in good connections
and a minimal waste of steel

(1) American standard beams—I-shaped steel members used as both
load-carrying horizontal beams and load-carrying vertical columns

(2) Wide-flanged beams—H-shaped steel members with wider flanges than
American standard beams; used primarily for horizontal beams and
vertical columns

NOTE: The wider flanges of this type of beam increase the load-
carrying capacity of the beam.

(3) Channel steel—C-shaped steel members used for bracing, short beams,
and lintels

(4) Steel angles—L-shaped members produced with equal or unequal legs
and used as short beams, window and door lintels, diagonal braces, and
as connecting members for wide-flanged beams

FIGURE 4: Structural-steel shapes

/

/

Flange
(a) American standard (b) Wide-flanged

(c) Channel steel (d) Steel angles
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Open-web joists (Figure 5)—Mass-produced structural-steel joists (trusses)
formed from steel angles a.'d steel rods and used in equally spaced arrays
to provide support for floor loads and roof loads

NOTE: Joists are classified according tc the joist depth and the span the joist
will carry. Table 2 below shows common joist designations, depths, and
spans.

TABLE 2

Depth Span
Joist designation (in inches) (in feet)
JorH 8 to 24 8 to 48
LJ or LH 18 to 48 25 to 96
DLJ or DLH 52 to 72 89 to 144
FIGURE 5§

ENVAY

(a) Elevation view of end (b) Section view showing

of open-web steel joist double-angle top and bottom
chords with steel-rod diagonal
chords welded between

Reprinted with permission of John Wiley and Sons, Inc., from Fundamentals of Building Construction—Materials and
Methods by E. Allen, copyright © 1985.

C.

Reinforcing bars (rebar)—Steel rods produced in various diameters and
designed to be embedded in concrete to provide strength in tension

Gage steel—Thin sheets of steel formed into various shapes and used as
rigid structural members

NOTE: Gage steels are fab:icated as wall studs, window and door frames,
roof decking, and mechanical ductwork.
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Welded wire fabric—Square grids formed of wire fabric and used to provide
tension strength when embedded ir concrete-slab floors

6. Definitions of the terms cement and concrete

a.

Cement—Powder made from alumina, silica, lime, iron oxide, and magnesia
burned together in a kiln and finely pulverized; an ingredient in concrete

NOTE: During the cement manufacturing process, two types of raw
materials—one made primarily from limestone, marl, and shells and another
made primarily from clay, shale, silica sand, ircn ore, and alumina—are
blended, ground, and dried; then clinker and gypsum are added and that
mixture is ground again. After the manufacturing process is complete, cement
is ground so finely that it will pass through a #200 sieve, which has 40,000
openings per square inch.

Concrete—Building material made by mixing cement, sand and aggregates,
admixtures, and water

NOTE: The elements listed above are mixed in various ratios depending upon
the required strength and application. See Figure 6. The concrete is then
allowed to set (cure) for approximately 28 days until it reaches nearly full
strength.

FIGURE 6: Basic elemants of concrete

Portland
cement

Water

Concrete

Fine aggregate Coarse aggregate

Admixtures

b
<o
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7. Types of masonry products commonly used in construction and their
definitions

a. Mortar—Mixture of fine aggregate and cement paste used to fili voids between
aggregate or masonry units and reinforce the structure

NOTE: Mortar provides cushioning, acts to seal the units from wind and
water, and adheres the units to one another to bond them into a single
structural unit. The typical mortar joints are shown in Figure 7 below.

FIGURE 7: Typical mortar joints

- R - v Y
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Flush Concave Vee Struck Raked

b. Brick—Rectangular blocks made from clay or clay mixture molded into blocks
and then hardened by drying in the sun or baking in a kiln

NOTE: Brick has two distinct qualities: size and resistance to fire. Its small
unit size (see Table 3) permits great variation in appearance and design, and
brick is the most fire-resistant masonry product available.

TABLE 3: Brick sizes

Actual dimensions

Modular dimensions

Width Height Lergth Width Height Length
Standard 3%” 2" 8”
Modular 3%” 2" 7" 4" 244" 8”
Roman 3% 15" 11" 4" 2" 12"
Norman 31/2II 21/6” 1 1 1/2” 4” 22/3” 12”
SCR 5" 2% 11" 6” 244" 12"
Standard Modular Roman Norman
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(1) Face brick (facing brick)—Brick finish product manufactured under
strictly controlled standards for dimension, color, and structural quality

(2) Common brick—Brick product manufactured under less strictly
controlled standards for dimension and color and used for wall backing
or other applications where appearance is not important

c. Stone masonry—Masonry product formed of natural rock

NOTE: Used primarily for its decorative appearance, stone masonry can be
laid like brick, using mortar, or attached with fasteners in large thin sheets as
a facing over a structural frame.

(1) Rubblestone (rubble, rubble masonry)—Stone-masonry product
composed of roughly squared stone with irregular size and shape (see
Figure 8-a)

NOTE: Rubblestone construction is composed oi irregularly shaped
pieces that must be matched to all other pieces for a good fit and is
used where a rustic appearance is desired.

(2) Cut stone (ashlar)—Stone-masonry product composed of squared stone
with a flat surface (see Figure 8-b)

‘ FIGURE 8: Stone-masonry products

Random rubble Coursed rubble

(a) Rubblestone

- l n )| |
b ] ——
— 7 J I L L
] r - ]
| L
[ I .
.
) i || — L
Random astlar Coursed ashlar
(b) Cut stone (ashiar)
Reprinted with permission of John Wiley and Sons, Inc., from Fundamentals of Building Consiruction—Materials and
‘ Methods by . Allen, copyright © 1985,
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d. Concrete block (Figure 9)—Concrete-masonry units (CMUs) formed into
modular sizes and shapes and used in constructing load-bearing walls,
foundation walls, non-load-bearing partitions, and as a backup for other walls

FIGURE 9: Common CMUs

Solid Partition Lintel

e. Clay-tile product—Fired-clay product used for roofing, drainage pipe, and wall
and floor finish material

(1) Structural clay tile—Hollow or solid building members molded from
clay, set in mortar, and used in masonry construction such as non-load-
bearing partition walls, backup for walls, and as fireproofing around
structural steel

(2) Tile—Fired-clay product used as finish material for floors, walls, or roofs

NOTE: Tile is set in place using cement, latex adhesive, or epoxy
mortar.

8. Types of fast:ners commonly used in construction and their descriptions

a. Nails—Fasteners consisting of a straight, slender piece of metal with one
pointed end and one end that is struck with hammer or driven with pneumatic
or powder-actuated gun

NOTE: Nails come in various sizes, finishes, and materials for use in different
applications (i.e., roofing, masonry, wood). See Figure 10. Common nails and
finish nails are the two most common types used.

(1) Common nails—Nails with a smooth cylindrical shaft and a flat head

NOTE: Common nails are used for light-frame wood construction,
roofing, and masonry.

o lj{
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(2) Finish nails—Nails with a smooth shaft and a very small barrel-shaped
head that creates a small void in the surface of the workbiece

NOTE: Finish nails are used for finishad woodwork such as cabinetry
and other areas where appearance is important.

FIGURE 10: Common types of nails

[ T B Py
Common nail Hardened concrete nail
Cmimi o R = et b
Finish nail Roofing nail

Screws—Wood or metal fasteners consisting of a tapered, threaded shank and
a head designed to allow turning of the fastener

NOTE: Screws are used where it may be necessary to remove a fastener at
a later date for adjustment or remounting. Screws are manufactured with
various types of threading depending upon the type of material the screw is
to be used with (i.e., wood, metal, sheet metal). See Figure 11. Screws form
stronger connections than nails. :

FIGURE 11: Common types of screws

P=vvrmemnms

(a) Drywall screw with Phillips head

0 V000

(b) Lag screw with hex head

yi—

(c) Wood screw with slotted head

AD-99
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Bolts (Figure 12)—Large cylindrical fasteners usuaily consisting of a piece of
metal having a head or hooked end and a fully or partially threaded body

NOTE: Bolts are used for heavier structural applications and have nuts that
are threaded opposite the head end to secure the connection and prevent the
bolt from loosening or backing out.

FIGURE 12: Common types of bolts used in building construction

\J
v

[ YRR AR E
(a) Machine bolt (b) Carriage bolt
(c) Anchor bolt with welded plate (d) J-bolt

Welds—Method of using high electrical voltage to create intense heat thai then
bonds a steel welding rod to structural members to be joined

NOTE: The welding process creates a structural connection that is actually
stronger than the members themselves. Figure 13 shows common types of
welds and their appropriate drawing symbols.

FIGURE 13: Common welds

Weld Symbol Weld Type Weld Symbol Weld Type
Structural |
member -
T V-weld
Fillet weld
@ U U
I Square weld J-weld
Y 1 \/ g
Bevel weld U-weld

o
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Types of glazing products commonly used in construction and their
descriptions

a.

Sheet glass (window glass)—Ciear or opaque glass material manufactured
in continuous, long flat pieces and cut to desired sizes and shapes

NOTE: Sheet glass is manufactured in single strength (¥x” to %”) and double
strength (%" to %4”). It is used primarily in low buildings with relatively small
windows.

Tempered glass—Glass manufactured by reheating and then rapidly cooling
cut glass, resulting in a glass that is much more resistant to thermal stress
and impact

NOTE: Tempered glass is used for windows exposed to heavy wind
pressures or to intense heat and cold and for doors and windows next to
doors.

Laminated glass—Glass manufactured by bonding transparent vinyl between
layers of sheet glass, resulting in a safety glass that adheres to the vinyl if
broken

NOTE: Laminated glass is used in public areas, overhead, and in large
exposed facilities, providing a large degree of safety to people.

Wired glass (wire glass)—Glass in which wire mesh is embedded between
two layers of sheet glass, resulting in a safety glass that prevents the glass
from shattering if broken

NOTE: Wired glass is used for windows in fire doors and fire walls because
it maintains its integrity as a fire barrier much longer than any other glass
product.

Insulated glass—Glass manufactured by separating layers of sheet glass with
a Y- to 1-inch air space that is then seaied

NOTE: Insulated glass is used in buildings where insulation factors are
important.

Pattern glass—Glass produced with different surface designs that obscure
vision but allow light transmission

NOTE: Pattern glass is used where privacy is an important factor.

Tinted glass—Colored glass produced by adding small amounts of chemical
elements to the molten glass mixture

NOTE: Tinted glass is used in windows to achieve a desired appearance as
well as to control light and heat transmission into a building’s interior.

ll‘_"\
LI Wi
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Plastic—Glazing product manufactured from clear or opaque synthetic
materials

NOTE: Plastics are in common use today to help control the costs of _lazing
materials and to provide an added measure of safety.

Types of thermal-insulation materials commonly used in construction and their
descriptions

a.

Batt insulation (blanket insulation)—Insulating material usually composed of
fiberglass, rock-wool, or cellulose material with or without a thin facing material,
and made in relatively small units for convenience in handling and applying

NOTE: Sizes of batt insulation vary from 3 to 7 inches ar more in thickness,
15 to 23 inches in width, and they are usually 48 inches in length. Facing
materials may be kraft paper, metal foil, or plastic sheets.

Loose-fill insulation—Insulating material manufactured as small granules or
particles that are poured or blown into voids in floors, walls, or roofs

NOTE: Some of the more-common materials used in loose-fill insulation are
cellulose, perlite, fiberglass, and vermiculite.

Rigid-sheet insulation—Insulating material manufactured in stiff sheets
designed to be nailed or glued to the surface to be insulated

NOTE: Rigid-sheet insulation is produced in 2' x 8" or 4’ x 8’ sizes, comes
in varying thicknesses, and is usually made from polystyrene or urethane-
foam materials.

Thermal-insulation applications and their descriptions

NOTE: Applications for thermal insulation are commonly described by the area in
the building where the insulation will be located (i.e., floor, wall).

a.

Ceiling insulation—Batt or loose-fill insulation placed above the ceiling
framing to provide resistance to heat conduction into the area above the
ceiling

Floor insulation—Batt or rigid-sheet insulation placed below the floor framing
to provide resistance to heat conduction into the crawl-space area

Perimeter insulation—Batt or rigid-sheet insulation installed over a building’s
concrete foundation wall

Wall insulation—Any of the various types of thermal insulation piaced
between structural wall members to provide resistance to heat conduction in
and ~ut of the building

Duct insulation--Insulation wrapped around heating and cooling ductwork to
reduce heat or cooling loss from the ducts

Slab insulation—Rigid-sheet insulation placed below a concrete slab to
provide resistance to heat conduction from the concrete slab

Rl Y|
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Types of damp-proofing and dralnage materials commonly used in
construction and their descriptions

NOTE: The portion of a building below the ground (finished grade line) is subject
to groundwater penetration. The two fundamental ways to addrass this major
problem are through the proper use of damp-proofing materials and drainage
systems.

a. Damp-proofing materials—Materials that prevent the flow of groundwater into
structural members

(1) Polyethylene sheeting—Flexible plastic sheets placed between
concrete-slab floors and grade to act as a vapor barrier to prevent
groundwater from penetrating upward into slab floor

(2) Damp-proof coatings—Asphalt-based liquid brushed or sprayed onto
foundation walls to seal concrete and prevent groundwater penetration
into foundation

(3) Bentonite-clay sheets—Corrugated cardboard sheets with internal cells
filled with dry bentonite clay; when applied to foundation walls and then
saturated with water, the sheets expand and form a continuous
nonporous membrane over foundation walls

(4) Water repellant—Liquid brushed on wood and other porous materials
to prevent water penetration

b. Drainage-system materials—Pipes and panels used with channels or trenches
to convey groundwater away from structure

NOTE: Drainage materials are extremely important in preventing groundwater
buildup (hydrostatic pressure) against foundation walls and concrete floor slabs.
See Figure 14,

(1) Perfurated drain pipe—Pipe with a series of holes; pipe is placed
outside foundation walls at footing to chaniel groundwater away from
structure by gravity

(2) Drainage panel—Panel constructed of an open porous material with a
fabric filter exterior; when panel is attached to foundation walls, fabric
filter allows groundwater to enter panel, where it is channelled downward
and emptied into drainage pipe

NOTE: In some areas of the country, drainage fill will be used in place
of a drainage panel.
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FIGURE 14
I - FINISHED GRADE

BACKFILL DIRT
DRAINAGE PANEL

FOUNDATION

WALL —
EXISTING EARTH

CONCRETE

FLOOR SLAB
CRUSHED STONE
PERFORATED
DRAIN PIPE

13. Common construction-material symbols used on architectural drawings (Table
4)

NOTE: The symbols shown below are those used on section drawings. Symbols
are often modified on other types of drawings, such as foundation plans and
elevation drawings. Also, the symbols shown are for the materials most commonly
used as architectural building materials. Consult Architectural Graphic Standards for
any symbols not shown on the table below.

TABLE 4. Common construction-material symbols

Earth “Concrete
SN g S D I IR I
»//&\V//t\\\///s : . DA MSIKED 4"»'.31 Y ";.,;;-..j" ;..0 :
Earth Sand Grave Rock Cinder conc  Stone conc
Masonry
V, / / 4 ;' ' : A BEREERS ] [
7 Wod B B0 |
Brick Firebrick Conc block  Struc tile Cut stone Rubblestone
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Metals
1 7 R C -
V) o V2 B/ 11 e=[s
Steel Cast iron Metal (gen.) Aluminum Structural Reinforcing
Wood Insulation
= ' Yorrzzrsiezized
=y || ===
Rough lumber  Finish Vert. panel Plywood Roll or batt Rigid
Plaster Glass Ceramic tile
Nk A —— “
On masonry  Plan Elev
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UNIT 2

STUDENT SUPPLEMENT 1—TYPICAL DESIGNATIONS FOR
STRUCTURAL-STEEL SHAPES

Descriptive name Typical designation Explanation
American standard S8x23 S is the symbol identifying an American
beam Standard beam.

8 is the nominal beam depth in inches.

23 is the weight per foot of length in
pounds.

Wide-flanged beam W21x142 W is the symbol identifying a wide-flanged
beam.

21 is the nominal beam depth in inches.

142 is the weight per foot of length in
pounds.

Channel steel C6x13 C is the symbol identifying channel steel.

6 is the nominal depth in inches.

13 is the weight per foot of length in
‘ e B pounds.
Steel angle—unequal L8xBxY,” L is the symbol identifying steel angle.
legs

8 is the length of the long leg in inches.
6 is the length of the short leg in inches.

“ is the material thickness of the angle in
inches.

e
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ARCHITECTURAL BUILDING MATERIALS

UNIT 2

ASSIGNMENT SHEET 1—INTERPRET TYPICAL DESIGNATIONS

Name

FOR COMMON STRUCTURAL-STEEL SHAPES

Score

Introduction

Exercise

Directions

W-shape beam
W18 x 112

FIGURE 1

/

Channel steel
C8x17

FIGURE 2

Unequal-leg
steel angle
L6x4x%”

FIGURE 3

Assignment Sheet 1 provides a drafter with a fundamental
knowledge of the common "language" used hy professionals in
the engineering, construction, and architectural disciplines to
describe structural steel.

Study the information in Student Supplement 1, "Typical
Designations for Structural-Steel Shapes," and then answer the
questions below as they pertain to the structural-steel shapes
illustrated in Figures 1 through 3. Write your answers on the
blanks provided.

1.  On the wide-flanged beam shown in Figure 1, what is the
vertical dimension (beam depth) in inches?

Vertical dimension

2. What does the 17172 callout denote in the W18x112
description of the wide-flanged beam shown in Figure 1?

3. On the piece of channel steel shown in Figure 2, what is
the weight per foot of steel in pounds?

Weight

4,  What does the callout 8 denote in the C8x17 description
of the channel steel shown in Figure 27

5.  What is the material thickness of the steel angle shown in
Figure 37

Thickness

6. What are the lengths in inches of the two legs of the steel
angle shown in Figure 37

Lengths
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ARCHITECTURAL BUILDING MATERIALS
o T2

ASSIGNMENT SHEET 2—PRACTICE DRAWING
COMMON BUILDING-MATERIAL SYMBOLS

Name Score

Introduction Assignment Sheet 2 provides a drafter with a basic understanding
of the material symbols used most often in developing architectural
working drawings and their correct drawing construction.

Exercise

Directions Using the guidelines given below and the proper architectural-
materials symhols, draw on the following page a to-scale wall-
section drawing similar to the sketch shown in Figure 1 below.
Guidelines
Scale: %" = 10"
Wood: Nominal 2” x 4” stud
Brick: Modular size

. Concrete

block: 8” x 8" x 16”

Air cavity: 1” between 2” x 4” wall stud and modular brick

FIGURE 1
™
AIR CAVITY
WALL STUD———=||
BRICK
2 x 4 WOOD R
PLATE
) & 3T METAL
S0 FLASHING
. fa—— CONCRETE
e BLOCK

™o
b W
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ASSIGNMENT SHEET 2

Scaled drawing

134




Name

ARCHITECTURAL BUILDING MATERIALS

UNIT 2

WRITTEN TEST

Match terms associated with architectural building materials to their correct
Write the numbers on the blanks provided. Terms and definitions

definitions.

continue on the next page.

a.

Horizontal structural member above a
door or window opening; used to
distribute the weight from the structure
above to both sides of the opening

Mechanical device used to secure two
or more members in position or to join
two or more members

Heated chamber used for firing brick
and tile or drying timber

Highly absorptive and compressible clay
material

Thickness of sheet metal

Agent added to concrete mix immedi-
ately before or during mixing to alter
one or more characteristic of the
concrete mix

Horizontal structural member used to
support floor and ceiling loads in a
building

Material created when two or more
surfaces have been glued together to
form a single unit

Structural component; single component
of a series or set

Filler material used in concrete to
provide volume at low cost

Vertical, two-dimensional view of each
of the exterior faces of a building,
showing general shape and design of
exterior and roof

Plan view of entire substructure below
first floor or frame of building

oY
e
ey

Score

-t

o © © N oo 0o & w D

o S Y 9
N -

. Admixture

Aggregate
Bentonite clay
Elevation drawing
Fastener
Foundation plan
Gage

Member

Joist

. Kiln
. Laminated product

. Lintel

AD-113
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WRITTEN TEST

m. Venrtical structural member 13. Load-bearing

n. Water near the surface of the earth; 14. Void
water absorbed through the subsoil

15.
0. Supporting a load exerted from above Groundwater

______p. Open area 16. Masonry

____q. Cut-away view through an object or 17. Truss

wall to show its interior makeup 18. Section drawing

r.  Any material, such as boards, planks,
or beams, cut from timber to a size 19. Lumber
and form suitable for marketing

20. Veneer
s. Fabricated based on a structural system
that uses a 4-inch measurement for 21. Surfacing
laying out the placement of structural
members : 22. Modular
t.  Smoothing and truing the faces of a 23. R-value
board
24. Column

u.  Thin layer of any building material used
as a facing to cover a base layer of
another material

v.  Construction involving assembly of a
structure using individual units such as
brick, block, stone, or tile bonded with
mortar

w. Structural member constructed of
components commonly placed in a
triangular arrangement

x. Measure of the effectiveness of a
material to provide thermal insulation

2.  List six common types of architectural building materials. Write your answers on the
blanks provided.

o o

o o

: Q 13&:
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‘ WRITTEN VEST

3. Discuss the characteristics of lumber used in construction. Write your answers on
the blanks provided beside each characteristic below.

a. Kind of wood

b. Grade

c. Size

d. Sawing method

b
Ty
.o
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WRITTEN TEST

4. Match types of wood products commonly used in construction to their correct
definitions. Write the numbers on the blanks provided.

a. Surfaced dimension lumber that is left 1. Finished wood trim
exposed at completion of construction
Heavy timbers
b. Square-sawn wood members 5§ inches
or more thick and 5 inches or more
wide

@ o m

Dimension lumber

4. Rough framing
c. Solid-wood members 2 to 5 inches members
thick and 2 inches or more wide
5. Plywood panels
d. Fabricated wood products manufactured
from an odd number of wood sheets 6. Glue-laminated
joined with glue timbers

e. Timbers created when two or more
strips of wood are glued together to
form a single wood member

f.  Nonsurfaced dimension lumber used as
structural and backing supports

5. Match types of steel products commonly used in construction to their correct .
descriptions. Write the numbers on the blanks provided. Products and descriptions
continue on the next page.

a. Thin sheets of steel formed into various 1. Steel angles
shapes and used as rigid structural
members 2. American standard
beams

b. I-shaped steel members used as both

load-carrying horizontal beams and 3. Gage steel

load-carrying vertical columns

4. Welded wire fabric

c. L-shaped members produced with equal

or unequal legs and used as short

beams, window and door lintels,

diagonal braces, and as connecting

members for wide-flanged beams

d.  Square grids formed of wire fabric and
used to provide tension strength when
embedded in concrete-slab floors




WRITTEN TEST

Steel products produced in standard
shapes and sizes so that architects and
engineers will be able to select
members for construction that will result
in good connections and a minimal
waste of steel

Mass-produced structural-steel joists
formed from steel angles and steel rods
and used in equally spaced arrays to
provide support for floor loads and roof
loads

H-shaped steel members with wider
flanges than American standard beams;
used primarily for horizontal beams and
vertical columns

Steel rods produced in various
diameters and designed to be
embedded in concrete to provide
strength in tension

C-shaped steel members used for
bracing, short beams, and lintels

AD-117

. Channel steel

. Structural steel

shapes

. Open-web joists
. Reinforcing bars

. Wide-flanged beams

Define the terms cement and concrete. Write your answers on the blanks provided
beside each term below.

a. Cement

b. Concrete
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WRITTEN TEST

7. Match types of masonry products commonly used in construction to their correct
definitions Write the numbers on the blanks provided.

a. Mixture of fine aggregate and cement 1. Monrar
paste used to fill voids between

aggregate or masonry units and 2. Stone masonry
reinforce the structure
_ ' 3. Concrete block
b. Fired-clay product used for roofing,
drainage pipe, and wall and floor finish 4. Clay-tile product
material
5. Bric
c. Concrete-masonry units formed into k
modular sizes and shapes and used in 6. Structural clay tile
constructing  load-bearing  walls,
foundation  walls, non-load-bearing . Face brick
partitions, and as a backup for other
walls 8. Cut stone

d. Masonry product formed of natural rock

9. Common brick
e. Rectangular blocks made from clay or

clay mixture molded into blocks and 10. Rubblestone
then hardened by drying in the sun or ,
baking in a kiln 11. Tile

f.  Brick product manufactured under less
strictly  controlled standards for
dimension and color and used for wall
backing or other applications where
appearance is not important

g. Hollow or solid building members
molded from clay, set in mortar, and
used in masonry construction such as
non-load-bearing partition walls, backup
for walls, and as fireproofing around
structural steel

h. Stone-masonry product composed of
squared stone with a flat surface

i. Fired-clay product used as finish
material for floors, walls, or roofs

___J. Stone-masonry product composed of
roughly squared stone with irregular
size and shape

k.  Brick finish product manufactured under
strictly  controlled standards for
dimension, color, and structural quality

13
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WRITTEN TEST
Match types of fasteners commonly used in construction to their correct descriptions.
Write the numbers on the blanks provided.

a. Large cylindrical fasteners usually 1. Nails
consisting of a piece of metal having a

head or hooked end and a fully or 2. Common nails
partially threaded body
3. Finish nails
b. Wood or metal fasteners consisting of
a tapered, threaded shank ¢nd a head 4, Screws
designed to allow turning of the
fastener 5. Bolts
c. Nails with a smooth shaft and a very 6. Welds

small barrel-shaped head that creates
a small void in the surface of the
workpiece

d. Fasteners consisting of a straight,
slender piece of metal with one pointed
end and one end that is struck with
hammer or driven with pneumatic or
powder-actuated gun

e. Method of using high electricai voltage
to create intense heat that then bonds
a steel welding rod to structural
members to be joined

f.  Nails with a smooth cylindrical shaft
and a flat head

Match types of glazing products commonly used in construction to their correct
descriptions. Write the numbers on the blanks provided. Products and descriptions
continue on the next page.

a. Glass manufactured by separating 1. Sheet glass
layers of sheet glass with a - to 1-
inch air space that is then sealed 2. Wired glass

b.  Glass in which wire mesh is embedded 3. Insulated glass

between two layers of sheet glass,
resulting in a safety glass that prevents
the glass from shattering if broken

c. Clear or opaque glass material
manufactured in continuous, long flat
pieces and cut to desired sizes and
shapes

-

™~
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d. Gla:'ng product manufactured from 4. l.aminated glass
clear or opaque synthetic materials
5. Tempered glass
e. Colored glass produced by adding small
amounts of chemical elements to the 6. Pattern glass
molten glass mixture
7. Tinted glass
f. Glass manufactured Dby bonding
transparent vinyl between layers of 8. Plastic

sheet glass, resulting in a safety glass
that acheres to the vinyl if broken

g. Glass produced with different surface
designs that obscure vision but allow
light transmission

h.  Glass manufactured by reheating and
then rapidly cooling cut glass, resulting
in a glass that is much more resistant
to thermal stress and impact

10. Describe types of thermal-insulation materials commonly used in construction. Write
your answers on the blanks provided.

a. Batt insulation

b. Loose-fill insulation __

o

Rigid-sheet insulation




1.
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WRITTEN TEST

Match thermal-insulation applications to their correct descriptions. Write the numbers
on the blanks provided.

a.

Ri¢id-sheet insulation placed below a
concrete slab to provide resistance to
heat conducuon from the concrete slab

Batt or rigid-sheet insulation placed
below the floor framing to provide
resistance to heat conduction into the
crawl-space area

Batt or loose-fill insulation placed above
the ceiling framing to provide resistance
to heat conduction into the area above
the ceiling

Insulation wrapped around heating and
cooling ductwork to reduce heat or
cooling loss fro:n the ducts

Any of the various types of thermal
insulation placed between structural wall
members to provide resistance to heat
conduction in and out of the building

Batt or rigid-sheet insulation installed
over a building’s concrete foundation
wall

o o & 0

. Ceiling insulation

Floor insulation
Perimeter insulation
Wall insulation
Duct insulation

Slab insulation

Match types of damp-proofing and drainage materials commonly used in construction
to their correct descriptions. Write the numbers on the blanks provided. Materials
and their descriptions continue on the next page.

a.

Pipe with a series of holes; pipe is
placed outside foundation walls at
footing to channel groundwater away
from structure by gravity

Pipes and panels used with channels
or trenches to convey groundwater
away from structure

Liquid brushed on wood and other
porous materials to prevent water
penetration

Materials that prevent the flow of
groundwater into structural members

b
3

-
-t
LN
~

. Damp-proofing

materials
Perforated drain pipe

Drainage-system
materials

Water repellant
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e. Asphalt-based liquid brushed or sprayed 5. Damp-proof coatings
onto foundation walls to seal concrete
and prevent groundwater penetration 6. Bentonite-clay sheets
into foundation

7. Polyethylene
_ f.  Panel constructed of an open porous sheeting

material with a fabric filter exterior;
when panel is attached to foundation 8. Drainage panel

walls, fabric filter allows groundwater to
enter panel, where it is channelled
downward and emptied into drainage

pipe

_g. Corrugated cardboard sheets with
internal cells filled with dry bentonite
clay; when applied to foundation walls
and then saturated with water, the
sheets expand and form a continuous
nonporous membrane over foundation
walls

h. Flexible plastic sheets placed between
concrete-slab floors and grade to act
as a vapor barrier to prevent
groundwater from penetrating upward
into slab floor

13.  Label common construction-material symbols used on architectural drawings. Symbols
are shown in the drawing on the next page. Write your answers on the blanks
provided below.

a.

b.
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SITE CONDITIONS
UNIT 3

UNIT OBJECTIVE

After completin) this unit, the student should be able to analyze a potential construction
site, develop property-survey and plot-plan drawings, and determine cut and fill
designations. The student should demonstrate these competencies by completing the
assignment sheets and by scoring a minimum of 85 percent on the written test.

SPECIFIC OBJECTIVES

After completing this unit, the student should be able to

1.

> @ DN

o

11.
12.
13.
14.

c © © N o

Match terms associated with site conditions to their correct definitions.
Discuss general questions considered in conducting a site analysis.
Describe climate-orientation factors considered in conducting a site analysis.

Match physical characteristics of a site considered in conducting a site analysis to
their correct definitions.

Match site-clearing and removal practices considered when conducting a site analysis
to their correct definitions.

Define types of drawings commonly completed as part of a site analysis.
Identify components of a property survey.

List components of a plot plan.

Label symbols commonly usad on a plot plan.

Match components of a grading plan to their correct detinitions.

Analyze a potential construction site. (Assignment Sheet 1)

Draw a property survey. (Assignment Sheet 2)

Draw a plot plan. (Assignment Sheet 3)

Determine required cut and fill designations. (Assignment Sheet 4)

AD-125



Preparation

Delivery
and
Application

SITE CONDITIONS
UNIT 3

SUGGESTED ACTIVITIES

Review unit and plan presentation. Study the specific
objectives to determine the order in which you will present
the objectives.

Review teaching suggestions given in the "“Delivery and
Application" section and plan classroom activities. Also note
suggestions for media and supplemental materials.

Plan presentation to take advantage of student learning
styles and to accommodate special-needs students.

Obtain films, videotapes, and other media to supplement
instruction of this unit. See ordering information in the
"Suggested Resources" section.

Make transparencies from the transparency masters included
in this unit.

Duplicate the teacher supplement included in this unit, as
required.

Prepare classroom and lab. Put up posters, charts, and
signs; display articles and other references related to the
objectives of this unit.

Unit introduction

Provide students with objective sheet. Discuss unit and
specific objectives.

Provide students with information and assignment sheets.

Show the film Plot Plans and Landscape P'ans. Hold a
class discussion afterwards to answer any stuc ent questions
or comments.

Have students make a list of characteristics they would look
for in selecting a building site. At the end of the unit, have
them compile another list of what they would look for in a
building site. Compare and discuss the differences in the
lists.

Discuss information sheet.

Objective 1 Match terms associated with site conditions to their
correct definitions.

Show examples that illustrate terms and make examples
available in the classroom.

140
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SUGGESTED ACTIVITIES

Objective 2 Discuss general questions considered in conducting
a site analysis.

Read to the class the note introducing the objective and
then emphasize to the class the importance of site selection.
Discuss each of the items in the objective, using examples
of commercial buildings in your area to help illustrate your
discussion.

Show the class photos of various commercial buildings and
discuss their sites. List for the class the advantages and
disadvantages of each site photographed.

Explain the purposes of zoning ordinances and regulations.
Examine how zoning laws have affected a city in your area.
Discuss, for example, where residential, commercial, and
industrial areas are concentrated.

Provide site plans from your area and discuss local zoning
ordinances, regulations, and amendments to the zoning laws
that have permitted unusual mixtures of residential,
commercial, retail, and industrial areas.

Objective 3 Describe climate-orientation factors considered in
conducting a site analysis.

Read to the class the note introducing this objective,
explaining the impact that climatic orientation will have on
a building (i.e., effects of energy usage, control of natural
light, selection of building materials, etc.).

Show students how to read solar-orientation tables. Hand
out copies of Teacher Supplement 1, "Altitude and Azimuth
Considerations." Explain the importance of the sun’s altitude
and azimuth. Look up in Architectural Graphic Standards
the altitude and azimuth for a city in your area.

Objective 4 Match physical characteristics of a site considered
in conducting a site analysis to their correct definitions.

Read to the class the note introducing the objective,
Emphasize the importance of developing a site that
complements the physical characteristics of the site as well
as the structure to be built.

Give students sample contour maps and profiles. Have
them place a structure on the contour map and explain their
reasoning.
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SUGGESTED ACTIVITIES

Objective 5 Match site-clearing and removal practices considered
when conducting a site analysis to their correct definitions.

. Read to the class the note introducing the objective.
Explain the cost and time factors that must be considered
in preparing a site for construction.

. Visit an open site in a commercial building area. Give the
students a hypothetical building plan to be constructed on
the site and have them discuss what site-clearing practices
would be required to prepare the site for construction.

. Review with students the site-analysis factors they have
discussed in Objectives 2 through 5 in the information sheet.
Then hand out and discuss Assignment Sheet 1, "Analyze
a Potential Construction Site." Hand out and discuss the
use of Student Supplement 1, "Rough Sketches of Two
Commercial Buildings." Have students complete Assignment
Sheet 1.

Objective 6 Define types of drawings commonly completed as
a part of a site analysis.

. Read with students the definitions of a property survey, plot
plan, and grading plan listed in the objective. Show
samples of each type of plan and discuss the similarities
and differences to be found in these types of plans. For
example, explain that a plot plan is derived from a property
survey and emphasize the similarities and differences in
these two types of plans.

Objective 7 Identify components of a property survey.

. Read with students the listing of property-survey components
given in the information sheet, and use Transparency 1,
"Property Survey" and Figure 2 in the information sheet to
locate these components on the sample plan.

. Explain the process of developing a property survey; use
Transparency 1 to illustrate your discussion.

. Hand out Assignment Sheet 2, "Draw a Property Survey."
Read with students the introduction to the assignment sheet
and discuss directions for completing the assignment. Have
students complete Assignment Sheet 2.

Objective 8 List components of a plot plan.

Objective 9 Label symbols commonly used on a plot plan.

115
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Evaluation

SUGGESTED ACTIVITIES

Treat Objectives 8 and 9 as a unit. Discuss the
components of a plot plan and the symbols commonly used
on a plot plan. Use Transparencies 2 thorugh 4 to illustrate
your discussion.

Draw each of the plot-plan symbols on the chalkboard;
discuss the drawing procedure for each and its correlation
to the item it represents.

Hand out Student Supplement 2, "Steps in Completing a
Plot Plan." Discuss the necessity of drawing a plot plan in
an organized and complete manner. Discuss the plot plan’s
function as a part of the construction process.

Hand out Assignment Sheet 3, "Draw a Plot Pian." Read
the introduction and directions, answering any questions
students may have. Have students complete Assignment
Sheet 3.

Objective 10 Match components of a grading plan to their correct
definitions.

Read with students the note introducing the objective in the
information sheet. Explain the function of a grading plan
in relation to a construction project.

Show students examples of contour maps and have them
interpret features such as hilltops, ground depressions, and
river beds.

Hand out Student Supplement 3, "Methods of Designating
Cut and Fill Requirements." Discuss the concept of cut and
fill for grading plans. Use the graphics in the student
supplement to explain how cut and fill areas are designated.

Use Transparency 5, "Profile," to explain how to develop
a site profile and the usefulness of a site profile in
visualizing the shape of the overall terrain on a building site.
Hand out Assignment Sheet 4, "Determine Required Cut and
Fill Designations." Read with students the introduction and
directions to the assignment. Have students complete
Assignment Sheet 4.

Give written test.

Compile written-test and assignment-sheet scores on Unit
Evaluation Form.

Reteach and retest as required.

LG
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SUGGESTED ACTIVITIES

Resources used in developing unit
Print media

. Harris, Cyril M. Dictionary of Architecture and Construction.
New York: McGraw-Hill, 1983. -

. Lynch, Kevin. Site Planning. Cambridge, Massachusetts:
MIT Press, 1984,

. Putnam, Robert.  Building Trades Blueprint Reading.
Reston, Virginia: Reston Publishing (Prentice-Hall Co.),
1986.

. Spence, William P.  Architecture—Design, Engineering,
Drawing.  Bloomington, lllinois: Glencoe, Bennett &
McKnight, 1985.

Additional resources
Print media

. Muller, Edward J.  Architectural Drawing and Light
Construction. Englewood Cliffs, New Jersey: Prentice-
Hall, 1985.

. Ramsey, Charles. Architectural Graphic Standards, 8th ed.
New York: Wiley & Sons, 1988.

. Wattles, Gurdon H. Survey Drafting. Orange, California:
Gurdon H. Wattles Publications, 1982.

Media

. Plot Plans and Landscape Plans. No copyright date.
Filmstrip, VHS, approximately 15 minutes in length. Order
number 6504, Hearlihy and Co., 714 West Columbla Street,
Springfield, Ohio 45501.

This visual presentation identifies legal requirements for plot
plans and shows how property lines are identified according
to a site’s legal description. The presentation also
discusses landscaping and how it affects the overall building
project.

v
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SITE CONDITIONS
' UNIT 3
ANSWERS TO ASSIGNMENT SHEETS

Assignment Evaluated to the satisfaction of the instructor.
Sheet 1

Assignment Evaluated to the satisfaction of the instructor.
Sheet 2

Assignment Evaluated to the satisfaction of the instructor.
Sheet 3

Assignment
Sheet 4
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SITE CONDITIONS
UNIT 3

ANSWERS TO WRITTEN TEST
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Functional adequacy of site

(1) Is there enough physical space on the site to accommodate the
structure?

(2) Wil the soil on the site support the structure?

(3) Is the water table too high or too low to accommodate the structure?

Cost of site

(1)  Will the initial cost of the site be reasonable?

(2) What will be the future costs associated with the property-tax structure
of the area?

(3) What will be the future costs associated with the clearing and removal
that may be required in order to prepare the site for construction?

Site adaptability

(1)  Will the site be able to accommodate design changes prior to completion
o: the structure?
(2)  Will the site be able to accommodate future expansion?

Site accessibility

(1) Is the site easily accessible to clients or customers by road? by rail?
by air?
(2) s the site easily accessible to surrounding businesses?

Site’s availability to adequate utilities

(1) Does the site location allow for the convenient hookup of utilities such
as water, electric, gas, telephone, and street lighting?
(2) Will the cost of these utilities be reasonable at the site?

Clear title

(1) Has an accurate property survey been made of the site to establish
specific boundaries and provide information as to the exact location of
the site?

(2) Has an investigation been conducted to determine that the site has a
clear title and there are no liens against the property?

.45
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ANSWERS TO WRITTEN TEST

Zoning regulations

(1) Have zoning regulations been checked to make sure there are no
restrictions that may prevent construction of the particular type of
structure to be built? or that may delay construction of the structure?

(2) Will the site meet zoning restrictions as to minimum lot size?

(3) Will the structure meet restrictions as to maximum building height,
minimum floor space, etc.?

(4) If variances are required in zoning regulations to accommodate the
structure, how difficult will they be to obtain?

Easements and setback allowances

(1) If there are easements, will any cause inconvenience, expense, Or
difficulty before or after the structure is built?

(2) Have setback allowances been accommodated for the type of structure
to be built?

Prevailing-wind considerations are considerations instituted either to
accommodate or block the normal surface-wind directions associated with an
area

(1) Summer winds are predominately from the southwest; therefore, a
structure should be oriented so that southwest winds can blow through
windowed areas of the structure

(2) Winter winds are predominately from the northwest; therefore, a structure
should be oriented so that cold northwest winds will be blocked

Thermal-radiation considerations are considerations instituted either to
accommodate or block the transmission of heat energy into a structure

(1) The south wall of a structure receives sustained and intense exposure
to the sun; this means that the south wall of a structure will be well-
illuminated all day but will also receive considerable heat from the direct
rays of the sun; therefore, it is necessary to provide a deep overhang
or some other means of breaking the sun’s rays during the heat of the
day

(2) The north wall of a structure receives only a small amount of direct
sunlight; areas of the structure that do not require a great deal of solar
light should be oriented to the north

(3) The east wall of a structure receives only early morring sunshine, which
is usually moderate and pleasant; orient high windows on an east
exposure so pleasant early morning rays will enter the rooms off this
exposure

(4) The west wall of a structure receives intensive . “riods of heat from rays
striking at low angles in the afternoon; utilize a.vices such as trees,
fences, or awnings on the west wall to control the sun’s rays through
windowed areas

lt{‘;(}
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ANSWERS TO WRITTEN TEST

2 d. 5
3 e. 1
6 f 4
3 d. 1
5 e. 4

Drawing that establishes specific boundaries, that provides information as to
the exact location of a site, and that shows elevations, topography, and man-
made features of the site

Drawing that shows the top view of a site and indicates the placement of
structures, utilities, easements, and other information necessary for construction
Drawing that shows the existing and proposed finish elevation of the earth’s
surface on a specific site

Elevation contours

Legal boundaries
Easements

Topographical features
Compass orientation
Existing man-made entities

Answer should include any 8 of the following

—EToSe~eoapo®

—Se@meooop

Length and bearing of each property line

Contour lines

Elevations of property corners, contour lines, and structure's finish floor
North arrow

Building lines

Location, outline, and dimensions of structures on site
Streets, driveways, parking areas, sidewalks, and medians
Location of utility lines

Location and width of easements

Fences and retaining walls

Legal description and address of site

Scale of drawing

Property line j. Gas line

Tree k. Cultivated area
Dry cracked clay l. Sand

Existing contour m.  Benchmark
Property corner n. Spot elevation
Water 0. Ground cover
Sanitary sewer p. Large stones
Power line q.  Well

Water line r. Proposed contour

-
-1
s
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SITE CONDITIONS
' UNIT 3

UNIT EVALUATION FORM

Student name Unit rating

Assignment sheet ratings

Assignment Sheet 1—Analyze a Potential Construction Site  Rating

Comments:
Assignment Sheet 2—Draw a Property Survey Rating
Comments:
Assignment Sheet 3—Draw a Plot Plan Rating
Comments:

Assignment Sheet 4—Determine Required Cut and
Fill Designations Rating

Comments:

Written test scores

Pretest Other

Posttest
Instructor signature Date
Student signature Date

. Duplication of this form is permitted.




SITE CONTITIONS
UNIT 3

TEACHER SUPPLEMENT 1-—ALTITUDE AND AZIMUTH CONSIDERATIONS

The determination of the sun's impact upon a given location can be understnod by
examining two elements—solar altitude and solar azimuth.

Solar aititude

Solar altitude is defined as "the angle formed between the sun's directional rays and the
earth’s surface (horizon)."

Due to the earth's rotation around the sun, the sun's altitude (for the northern hemisphere)
is lower in the winter and higher in the summer. This factor largely determines the design
and placement of a structure on a given site.

Altitude angles can be calculated from charts provided in most architectural design
standards books.

Sunmor sun Q ~ o amge  ANgle Ais the altitude of the sun at
une \ \\/ Milwaukee at noon on June 22.
{ \
l \\ \ " .
ohnter sun_ : <>\ Angle B is the altitude on December 22.

Angle C is the azimuth at sunrise in
‘Milwaukee on June 22.

Ny Angle D is the azimuth on December 22.

25 —X £
Azimuth 0

L

Reprinted with permission of Glencoe Division of Mcmillan/McGraw-Hill School Publishing Company from
Architecture—Design, Engineering, Drawing by William P, Spencs, copyright 1985.

Solar azimuth

Solar azimuth is defined as "the angular distance (in degrees) as measured from true
south to a point on the earth’s surface directly below the sun.”

By utilizing information concerning both solar azimuth and solar altitude, the solar intensity
of the sun can be determined at given times of the day during various times of the year.

Azimuth angles can be calculated from charts provided in most architectural design
standards books.

Duplication of this teacher supplement is permitted.
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¢ Property Survey
(Site Plan)
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| Plot Plan
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Plot-Plan Symbols

Large stones
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Plot-Plan Symbols
(Continued)

AINEINENNEEI NN NEER T - 100
RERRILARRRLIRRRRR BRI _ T~
Rallroad track Easement Existing contour
X—X X T S
Paved road Proposed contour
Fence
Unpaved road Property line
Power line ! Valley
102 i
Water line Lot number S S S |
Sewer tile
Gas line — e e e —— e
New street Septic field
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Profile
Profile
/?2 e Q\
e /\\
=

Contours

Profile drawn from a contour map. The
profile shows what land looks like in
side view - as if the hill were cut
vertically.
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SITE CONDITIONS
UNIT 3

INFORMATION SHEET

Terms and definitions associated with site conditions

a.

Benchmark—Permanent reference point of known elevation from which other
points can be measured

Building line—Established line on a property beyond which a structure may
not extend

Contour line—Line on a drawing representing points of equal elevation

Elevation—Vertical distance measured above or below an established
reference point (such as sea level)

Finish-floor elevation—Height of finish floor upon completion of structure
Lien—Charge placed upon property until some debt is satisfied
Site—Building location

Title—Instrument (deed) that is evidence of ownership

Water table—Upper limit of the portion of the ground that is saturated with
water

General questions considered in conducting a site analysis

NOTE: Before the actual planning of a construction project begins, the architect
must give a great de:| of study to site considerations—the physical characteristics
of the site and laws and regulations associated with the area. Then he or she
makes every effort to accommodate these considerations in planning the structure.
The goal of the plan should be a structure that appears to be part of the site, a
structure that blends in with the site rather than stands apart from it, and a site that
can allow for all the raquired technical necessities of the structure. The following
items and questions a:ssociated with each item are considered in making this careful
study »f the site.

a.

b.

Functional adequacy of site

(1) Is there enough physical space on the site to accommodate the
structure?

(2) Will the soil on the site support the structure?
(3) Is the water table too high or too low to accommodate the structure?
Cost of site

(1)  Will the initial cost of the site be reasonable?

162
BEST COPY AVAILABLE

AD-153



154

INFORMATION SHEET
(2) What will be the future costs associated with the property-tax structure
of the area?

(3) What will be the future costs associated with the clearing and removal
that may be required in order to prepare the site for construction?

Site adaptability

(1)  Will the site be able to accommodate design changes prior to compietion
of the structure?

(2) Wil the site be able to accommodate future expansion?
Site accessibility

(1) s trie site easily accessible to clients or customers by road? by rail?
by air?

(2) Is the site easily accessible to surrounding businesses?
Site's availability to adequate utilities

(1) Does the site location allow for the convenient hookup of utilities such
as water, electric, gas, telephone, and street lighting?

(2) WIill the cost of these utilities be reasonable at the site?

Clear title

(1) Has an accurate property survey been made of the site to establish
specific boundaries and provide information as to the exact location of
the site?

(2) Has an investigation been conducted to determine that the site has a
clear title and there are no liens against the property?

Zoning regulations

(1) Have zoning regulations been checked to make sure there are no
restrictions that may prevent construction of the particular type of
structure to be built? or that may delay construction of the structure?

(2) Wil the site meet zoning restrictions as to minimum lot size?

(3) Wil the structure meet restrictions as to maximum building height,
minimum floor space, etc.?
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(4) If variances are required in zoning regulations to accommodate the
structure, how difficult will they be to obtain?

NOTE: Zoning ordinances and regulations are developed by public
governing boards to help plan communities in an organized manner and
to control a random mixing of residential, commercial, and industrial
structures that may prove economically unhealthy in future years.
Although variances in zoning regulations may be obtained through a
governing board or by a vote of the residents in the affected area,
obtaining variances can be difficult or impossible.

h. Easements and setback allowances

(1) If there are easements, will any cause inconvenience, expense, or
difficulty before or after the structure is built?

NOTE: Easements are rights of access onto another's property for
specific purposes. These purposes include, for example, the placement
of electric, telephone, and cable-TV utilities.

(2) Have setback allowances been accommodated for the type of structure
to be built?

NOTE: Setback allowances (setbacks) are required distances between
a structure on a piece of property and the property lines at the front,
side, and rear of the property. Setbacks are often dependent on the
use of the structure to be built.

Climate-orientation factors considered in ¢onducting a site analysis and their
descriptions

NOTE: Climate orientation of a structure is an important aspect of a site analysis.
Factors that need to be considered are prevailing winds, temperature, solar radiation,
and the use of existing topography (i.e., trees, shrubs, earth berms). Proper
utilization of these aspects provides an energy-efficient structure and also allows for
a harmonious relationship between the structure and the site. The following factors
apply to structures located in the adjacent 48 states of the United States. Generally,
it is not possible to incorporate all the factors involved into a final plan for the
structure and site, but each should be considered to eliminate as many adverse
factors as possible.

a. Prevailing-wind considerations—Considerations instituted either to
accominodate or block the normal surface-wind directions associated with an
area

(1) Summer winds—Summer winds are predominately from the southwest;
therefore, a structure should be oriented so that southwest winds can
blow through windowed areas of the structure

NOTE: If something on the site, such as a hill or growth of trees,

blocks the summer breezes, the designer must rely more on air
conditioning to cool the structure.

16+
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(2) Winter winds—Winter winds are predominately from the northwest;
therefore, a structure should be oriented so that cold northwest winds
will be blecked

NOTE: Solid walls of a structure, or walls with very few windows, are
oriented to the northwest to keep winlter winds from entering a structure,
or windowed walls oriented toward the northwest may be blocked by the
use of trees or hedges in the landscape.

b.  Thermal-radiation considerations—Considerations instituted either to
accommodate or block the transmission of heat energy into a structure

(1) Southern exposure—The south wall of a structure receives sustained
and intense exposure to the sun; this means that the south wall of a
structure will be well-illuminated all day but will also receive considerable
heat from the direct rays of the sun; therefore, it is necessary to provide
a deep overhang or some other means of breaking the sun’s rays during
the heat of the day

NOTE: Although a southern exposure often requires an overhang to
block the sun's rays during the heat of the day, large areas of glass can
still be used in the winter as a solar collector to both light and heat
rooms off of this exposure.

(2) Northern exposure—The north wall of a structure receives only a small
amount of direct sunlight; areas of the structure that do not require a
great deal of solar light should be oriented to the north

(3) Eastern exposure—The east wall of a structure receives only early
morning si.rishine, which is usually moderate and pleasant; orient high
windows on an east exposure so pleasant early morning rays will enter
the rooms off this exposure

(4) Western exposure—'he west wall of a structure receives intensive
periods of heat from rays striking at low angles in the afternoon, utilize
devices such as trees, fences, or awnings on the west wall to control
the sun’s rays through windowed areas

Physical characteristics of a site considered in conducting a site analysis and
their definitions

NOTE: In the development of a site, a planned effort should be made to minimize
the area of the siie that must be disturbed. In addition, impact to the environment
must also be considered. A well-developed sit¢ analysis will address the functional
necessities of the structure to be built while at the same time allowing for the natural
physical setting of the site to remain relatively intact.

Large projects, projects that are in part federally funded, or projects in urban areas
may require the filing of an environmental-impact statement (EIS) that describes the
areas of the site to be developed and analyzes what effects the site development
will have on the environment.

a. Slope—Upward or downward slant of land, or inclination or degree of that
slant

NOTE: The slope of the land should be kept as gentle as possible to prevent
a high velocity ot water runoff that would create soil erosion.
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b. Swales—Depressions in the ground often designed for channeling surface
water around a structure

c. Channels—Man-made ditches used to divert water runoff and minimize water
flow to help prevent soil erosion

d. Sediment ponds—Water basins that prevent soil sediment from entering
sewers and/or waterways

e. Earth berms—Continuous embankments of earth that help control flooding and
soil erosion during heavy rains and help reduce noise from outside sources

f, Retaining walls—Concrete, brisk, or railroad-tie walls built to hold earth on
steep slopes

Site-clearing and removal practices considered when conducting a site
analysis and their definitions

NOTE: As a part of the site analysis, & removal plan must be developed that will
consider what will be done with excess dirt and other obstacles created during the
site-development process. A removal plan is normally created by the architect and
the contractor responsible for site-clearing and excavation. This plan can be as
simple as verbal instructions or as complex as a drawing indicating where, when,
and how clearing methods and equipment are to be used. In accomplishing this
removal plan, the architect and contractor may choose from any of the site-clearing
practices listed below.

a. Demolishing—Smashing natural or man-made obstacles by blasting (using
explosives), wrecking (using bulldozers and wrecking ball), or using hand tools
such as crowbars and saws

b. Salvaging—Rescuing from wreckage certain materials of future value

EXAMPLES: Mature trees, large boulders to be used for landscaping, excess
building materials, topsoil

C. Cutting--Felling trees or removing topograpnical features that would interfere
with contruction on the site

d. Burning—Destroying obstacles through the use of a controlled fire
EXAMPLE: Burning unusable vegetation
e. Disposing—Hauling away unwanted materials

NOTE: Disposal is a very costiy option used in clearing a site for
construction.

Types of drawings commonly completed as a part of a site analysis and their
defintions

a. Property survey (site plan)—Drawing that establishes specific boundaries, that
provides information as to the exact location of a site, and that shows
elevations, topography, and man-made features of the site (see Figure 2)

16,
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b. Plot plar—Drawing that shows the top view of a site and indicates the
placement of structures, utilities, easements, and other information necessary
for construction (see Figure 4)
NOTE: A plot plan is derived from information from a property survey.

C. Grading plan—Drawing that shows the existing and proposed finish elevation
of the earth's surface on a specific site

7. Components of a property survey (see Figure 2)
NOTE: Property surveys (also called site plans) involve the preparation of
geographic data into a drawing that includes both natural and man-made
characteristics of a designated site. Some of the preliminary information used in
devleoping a property survey is derived from a topographical plan of the site.
a. Legal boundaries

NOTE: Legal boundaries are established on the drawing by the use of
propenty lines.

b. Easements

NOTE: Any rights of access (easements) need to be surveyed and
documented on the drawing.

C. Existing man-made entities

EXAMPLES: Existing utilities, roads, buildinys, retaining walls
d. Topographical features

EXAMPLES: Trees, rock outcroppings, bodies of water, vegetation cover
e. Elevation contours

NOTE: Elevation contours are established on the drawing through the use of
contour lines.

f. Compass orientation

NOTE: The surveyed property will be indicated by drawing a compass
orientation commonly referred to as bearings. Bearings are measured in
degrees as a reference from north or south. See Figure 1. Bearings do not
normally exceed 90 degrees.

-
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FIGURE 1
N
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< S
N71°E indicates a line measured 71° from north in an easterly direction.
S39°W indicates a line measured 39° from south in a westerly direction.

FIGURE 2. Property survey (site plan)
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8. Components of a plot plan (see Figure 4)
a. Length and bearing of each property line
b. Contour lines (existing and proposed)
c. Elevations of property corners, contour lines, and structure’s finish floor
d. North arrow (Figure 3)
FIGURE 3

‘ BUI.DING NORTH

e. Building lines

f. Location, outline, and dimensions of structures on site

g. Streets, driveways, parking areas, sidewalks, and medians
h.  Location of utility lines

i. Location and width of easements

J. Fences and retaining walls

k. Legal description and address of site

I Scale of drawing

L)
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FIGURE 4: Plot plan
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Symbols commonly used on a plot plan (Table 1)

TABLE 1
Sand North arrow
NORTH
Open woodland @ Well
& & O
Dense forest Ground cover 4 5 ¥ '.';:"‘.5.'
X ¥ ¥ °° %
Small irregularly SR Trees
spaced trees DN
Tall grass P Spot elevation |, g 109.1

Large stones

Gravel

Cultivated area

Water

Orchard

Marsh

0oe00ODO
o0 eeoo0N
[ Y XX K L X

Benchmarks BM X 9036

BM &£ 6754

EL b5.2 O

Propenrty corner

Property corner
with monument

EL 17
Sanitary sewer

Gas line

Water line
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TABLE 1 (cont.)

Dry cracked clay

— Gt Gr— — S Sm— So—

Unpaved road

— —— e G- G — o—

Paved road

Raifoad 1acks. HHHHHHHHHHHHHHH

Fence

X

Property line

Existing contour

Power line . . — .o

Proposed contour. — — ~

Valiey

Y

Sewer tile

A

Septic field

——— — —— ——

—— — ] e — § mm— —

Telephone

Components of a grading plan and their definitions

NOTE: Grading involves a redefining of the earth's surface to accommodate a
building site. The amount of grading required will greatly determine the final cost

and appearance of the site.
development of a grading plan.

The amount of grading required is shown by the

a. Existing surveyed contours (Figure 5)—Solid lines representing points of
equal elevation and elevations representing a vertical distance above or below
a referenced benchmark as surveyed on the initial site

FIGURE &
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Proposed contours—Dashed lines representing the appearance of the site
after grading

Cut and fill designations (Figure 6)—Stake-like symbols with numerical
indications representing the amount of earth to be removed from the existing
site (cut) or added to the existing site (fill)

FIGURE 6: Cut designation

GRADE ELEVATION FOR CONSTRUCTIONE

Site profile (Figure 7)—Drawing showing section view of site, as though the
earth were cut vertically

NOTE: Many times a site profile will be drawn to better illustrate the changes
in elevation on a site. '

FIGURE 7. Site profile drawn from a contour map
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UNIT 3

STUDENT SUPPLEMENT 1—ROUGH SKETCHES OF TWO COMMERCIAL BUILDINGS

The rough sketches of the two commercial buildings below will be used in completing Parts
B and C of Assignment Sheet 1, "Analyze a Potential Construction Site." The sketches
of these buildings have not been drawn to scale.
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STUDENT SUPPLEMENT 2—STEPS IN COMPLETING A PLOT PLAN

In Objective 8 of the information sheet, you learned the components of a plot plan. In
Assignment Sheet 3, you will be required to draw a plot plan. By using the following steps
as a checklist for completing your drawing, you will not only make sure that you have
g:g;vrr'l all the required components but you will also complete the drawing in a logical
1. Select an appropriate scale (commonly 17 = 20.0’ or larger).
2. Locate north arrow on drawing.
3. Lay out property lines.
4. Label bearing and length of each property line.
5. Select an appropriate contour interval.
EXAMPLE: 5-foot interval; contours drawn at every 5-foot change in elevation
6. Determine location of any setback allowances or easements.
‘ 7. Locate building on the site.
8.  Dimension overall length and width of building.
9. Draw surrounding features such as drives, sidewalks, parking areas, efc.
10.  Determine location of necessary utilities.

11.  Draw other remaining topographical features.

12, Letter legal description, site address, necessary notes, and title-block information.




SITE CONDITIONS
UNIT 3

STUDENT SUPPLEMENT 3—METHODS OF DESIGNATING
CUT AND FILL REQUIREMENTS

Cut and fill designations are required on a grading plan to indicate when earth must be
either removed from the existing site (cut) or added to the existing site (fill) in order to
accommodate construction of a particular structure. The two methods used for designating
cut and fill requirements are outlined below. You will use the information presented below
in completing Assignment Sheet 4, "Determine Required Cut and Fill Designations."

Designating cut requirements

If the elevation required during construction is beiow the grade mark, a cut (C) is indicated
on the stake in the manner shown in the following illustration.

NOTE. The A mark on the stake is referred to as a keel.

Cut indication

GRADE ELEVATION
FOR CONSTRUCTION

Designating fill requirements

It the elevation required during construction is above the grade mark, a fill (F) is indicated
on the stake in the manner shown in the following illustration.

Fill indication

GRADE ELEVATION FOR CONSL‘?UCTIONZ
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UNIT 3

ASSIGNMENT SHEET 1—ANALYZE A POTENTIAL CONSTRUCTION SITE

Name

Score

Introduction

Exercises
Part A

Directions

As a drafter, you should ask yourself a number of important
questions about a site before it is selected for construction. You
have studied these questions and several factors associated with
site selection in Objectives 2 through 5 of the information sheet.
In this assignment sheet, you will use those questions and
analysis factors to conduct a site analysis of a commercial site
in an area near your school.

Rough sketch of commerical site

Locate a vacant site in a commercial area near your school and
obtain as much information about the site as possible. Then, in
the blank space below, draw a rough sketch of the site showing
as many of the details about it as possible. Also indicate the site
location on the blank lines provided below.

Site location

Sketch of commercial site

Newg

~1

~1
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Part B

Directions

ASSIGNMENT SHEET 1

Write a site analysis

Study the rough sketches of the two commercial buildings
(Building A and Building B) shown in Student Supplement 1.
Then on the blank lines below, write an analysis of the
considerations that should be made if these two buildings were
to be constructed on the site you selected in Part A of this
assignment. In your analysis, include as many of the factorc from
Objectives 2 through 5 of the information sheet as would apply.
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’ ASSIGNMENT SHEET 1
Part C Climate orientation
Directions Climate orientation is a particularly critical factor in determining

placement of a building on a construction site. Study the climate-
orientation factors pri:sented in Objective 3 of the information
sheet, and on the blank lines provided below, describe the climate
region you live in. Then in the space provided below, draw a
rough sketch wviienting Building A and Building B in Student
Supplement 1 on the commercial site you selected in Part A of
this assignment. Use a scale of 1”7 = 20.0’.

Description of the climate factors in your area

Rough sketch orienting Building A and Building B on the
‘ site you selected in Part A

17
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ASSIGNMENT SHEET 2—DRAW A PROPERTY SURVEY

Name Score

Introduction As you have learned in Objective 6 of the information sheet, a
property survey (sometimes called a site plan) is one of the
drawings a drafter is often required to complete as a part of a site
analysis. Property surveys are arawings that show the legal
boundaries, elevations, topography, and man-made features of a
site. The develupment of an accurate property survey is so
important because this drawing t.ecomes the basis of other types
of drawings done as a part of a site analysis. In this assignment
sheet, you will practice drawing a property survey.

Exercise

Directions Using a sheet of size-C vellum, draw the property survey shown
below. Use a scale of 1" = 20.0’ in completing the drawing.
Indicate the contour lines by approximation and assign a lot
number and location to the site.

EL 548 522 00k
- 182°-0"
— 80" UTILITY FASEMENT

~ —ﬁﬁ.

~< \‘i‘"\q EL 556
~ e
\\\\\\Jb\

)

/ Q
- Lt/ \\o "" X BM 60"-0"

LS5t 4 N30 00'W POR

- 17 .6_ G- - (POINT OF BEGINNING

PROCEED CLOCKWISE)

W CANYON BLVD

164
BEST COPY AVAILABLE




AD-177

SITE CONDITIONS
. UNIT 3

ASSIGNMENT SHEET 3—DRAW A PLOT PLAN

Name Score

Introduction As you have learned in Objective 6 of the information sheet, the
primary function of a plot plan is to locate buildings, utilities, roads,
sidewalks, parking areas, and other construction features on an
existing site. In Objectives 8 and 9, you also learned the
components of a plot plan and the symbols commonly used on
plot plans. This assignment sheet and Student Supplement 2,
"Steps in Completing a Plot Plan," are designed to help you apply
this information in learning to draw a plot plan.

Exercise

Directions Read Student Supplement 2 and then using the information from
the sketch of the office building shown below, locate the office
building on the property survey you completed for the site in
Assignment Sheet 2.

Indicate utility lines (gas, water, electric) running from the street
to the west side of the building, and draw a 4’-0” sidewalk around

‘ the perimeter of the building. Indicate an 18’-0”-wide entrance
drive off of the street running to a 30’-0”-square parking area in
front of the office building.

Sketch of office building

< 52"

24.)',1 .“
~

f H(JT\W\
E NTRANCE

| )
o~
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SiTE CONDITIONS
UNIT 3

ASSIGNMENT SHEET 4—DETERMINE REQUIRED CUT AND FILL DESIGNATIONS

Name Score

Introduction The architectural drafter needs to have the ability to read cut and
fill designations in order to produce a technically correct drawing.
This assignment sheet will require the student to read and
determine cut and fill designations based upon given information.

Exercise

Directions A site needs to be made level at the elevation given below.

: Using this elevation, the scale also given below, and the methods
demonstrated in Student Supnlement 3, indicate on each of the
stakes in the illustration whether cut (C) or fill (F) is needed and
the amount of cut or fill required.

Elevation: 107.0

Scale: Vertical—"4" = 1-0”
Horizontal—"s" = 17-0”

/_ END OF PROPERTY

END OF PROPERTY '———\

ELEV 105.00
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SITE CONDITIONS
® T

WRITTEN TEST

Name Score

1. Match terms associated with site conditions to their correct definitions. Write the
numbers on the blanks provided.

a. Instrument that is evidence of 1. Benchmark
ownership
Building line
_ b. Charge placed upon property until
some debt is satisfied Contour line
c. Established line on a property beyond Elevation

which a structure may not extend
Finish-floor elevation
d. Permanent reference point of known

© ®© N o a » W b

elevation from which other points can Lien
be measured
Site
e. Vertical distance measured above or
below an established reference point Title
. _ f.  Upper limit of the portion of the ground Water table

that is saturated with water

g. Line on a drawing representing points
of equal elevation

h.  Height of finish floor upon completion
of structure

i.  Building location

2. Discuss general questions considered in conducting a site analysis. Write your
answers on the blanks provided with each of the items below.

a. Functional adequacy of site
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WRITTEN TEST

Cost of site

Site adaptability

Site accessibility

Site's availability to adequate utilities

Clear title
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. WRITTEN TEST

0. Zoning regulations

h. Easements and setback allowances

3. Describe climate-orientation factors considered in conducting a site analysis. Write
your answers on the blanks provided with each factor below.

a. Prevailing-wind considerations
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WRITTEN TEST

b. Thermal-radiation considerations

4. Match physical characteristics of a site considered in conducting a site analysis to
their correct definitions. Write the numbers on the blanks provided.

3 a. Depressions in the ground often 1. Slope
designed for channeling surface water
around a structure 2. Swales
b. Man-made ditches used to divert water 3. Channels
runoff and minimize water flow to help
prevent soil erosion 4. Sediment ponds
c. Concrete, brick, or railroad-tie walls 5. Earth berms

built to hold earth on steep slopes
6. Retaining walls
d. Continuous embankments of earth that
help control flooding and soil erosion
during heavy rains and help reduce
noise from outside sources

e. Upward or downward slant of land, or
inclination or degree of that slant

f.  Water basins that prevent soil sediment
from entering sewers and/or waterways
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. WRITTEN TEST
5. Match site-clearing and removal practices considered when conducting a site analysis
to their correct definitions. Write the numbers on the blanks provided.

a. Felling trees or removing topographical 1. Demolishing
features that would interfere with

construction on the site 2. Salvaging
b. Hauling away unwanted materials 3. Cutting
c. Rescuing from wreckage certain 4, Burning
materials of future value
5. Disposing

d. Smashing natural or man-made
obstacles by blasting, wrecking, or
using hand tools such as crowbars and
saws

e. Destroying obstacles through the use
of a controlled fire

6. Define types of drawings commonly completed as a part of a site analysis. Write
your definitions on the blanks provided with each of the items below.

a. Pr~perty survey
b. Plot plan
C. Grading plan




186

WRITTEN TEST

7. Identify components of the property survey shown in the illustration below. Write
your answers on the blanks provided below.

Legal boundary Easement
Topographical features Elevation contours
Existing man-made entity Compass orientation
a.

b.

§22°00°E
1 8?,-0”

- 8-0” UTILITY EASEMENT

N61°00°E
84°-6"

=

Q9

Co

@ [] @y

S @
© &

/ \
(5& /\\1; EL 59.0
6\7 /,,QQ‘ W
& \ L7 s8>
\ - I W X BM 600"

EL 514 N30"00'W POB
197767 c_ _  (POINT OF BEGINNING
PROCEED CLOCKWISE)

W CANYON B1.VD
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WRITTEN TEST

List 8 of the 12 components of a plot plan. Write your answers on the blanks
below.

a.

b.

g.
h.

Label symbols commonly used on a plot plan. Write your answers on the blanks
provided under each of the following symbals.

\
a b.
@ \,_,/— 100 \
c d.
e. f
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WRITTEN TEST

Y et A tm— ) C— — E—— Y  Simn et emm—ew

+ EL 109.1
BM &£ 675.4

2 %0 & P Foaner ey
i SRIMIE
cD o o

*
*;kﬁ * °° ¥ -.O

©

ERIC

Aruitoxt provided by Eic:
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Match components of a grading plan to their correct definitions. Write the numbers
on the blanks provided.

Stake-like symbols with numerical
indications representing the amount of
earth to be removed from the existing
site or added to the existing site

Solid lines representing points of equal
elevation and elevations representing
a vertical distance above or Leic a
referenced benchmark as surveyed on
the initial site

Dashed lines representing the
appearance of the site after grading

Drawing showing section view of site,
as though the earth were cut vertically

131

BEST COPY AVAILABLE

. Existing surveyed

contours

. Proposed contours

. Cut and fill

designations

. Site profile
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. INTRODUCTION TO WORKING DRAWINGS

UNIT 4

UNIT OBJECTIVE
After completing this unit, the student should be atle to identify reference methods and
symbols and develop an architectural floor plan and corresponding elevation views. The
student should demonstrate these competencies by completing the assignment sheets and
by scoring a minimum of 85 percent on the written test.

SPECIFIC OBJECTIVES

After completing this unit, the student should be able to
1. Match terms associated with working drawings to their correct definitions.

2. Describe types of drawings usually included in a set of working drawings.

3. Match types of drawings in a set of working drawings to descriptions of the
information found on those drawings.

Arrange in order the standard sequence of drawings in a set of working drawings.
Describe the drawing-identification system used in a set of working drawings.
Label the components of a title block.

Identify standard architectural-linework technigues.

Label plan symbols used on floor plans.

W W N O O s

Label plan symbols used on elevation drawings.

10.  Identify symbols and methods used in cross-referencing drawings.
11.  Label standard headings presented in drawing schedules.

12.  Prepare a title block. (Assignment Sheet 1)

13. Determine appropriate drawing scales. (Assignment Sheet 2)

14. Develop a floor plan. (Assignment Sheet 3)

15.  Develop elevation drawings. (Assignment Sheet 4)




Preparation

Delivery
and
Application

AD-193

INTRODUCTION TO WORKING DRAWINGS
UNIT 4

SUGGESTED ACTIVITIES

. Review unit and plan presentation. Study the specific
objectives to determine the order in which you will present
the objectives.

Review teaching suggestions given in the "Delivery and
Application” section and plan classroom activities. Also note
suggestions for media and supplemenal materials.

. Obtain films, videotapes, and other media to supplement
instruction of this unit. See ordering information in the
"Suggested Resources" section.

. Make transparencies from the transparency masters included
in this unit.
. Prepare classroom and lab. Put up posters, charts, and

signs; display anticles and other references related to the
objectives of this unit. /

Unit introduction

. Provide students with objective sheet. Discuss unit and
specific objectives.

. Show studaents the sample set of working drawings included
with the teacher edition of this publication. Explain how the
drawing sheets are interrelated and the purposeful
arrangement of the various sheets.

. Hola a class discussion examining why working drawings
are so important, who uses them and why, and how the
architect/drafter must work with various groups, agencies,
engineers, and contractors to develop a complete set of
drawings.

. Provide students with the information sheet.

Objective 1 Match terms associated with working drawings to
their correct definitions.

. Show students examples of perspective, mechanical, and
structural drawings when discussing these terms. Use the
sample set of drawings included with the teacher edition
to illustrate your discussion.

152
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SUGGESTED ACTIVITIES

Objective 2 Describe types of drawings usually included in a set
of working drawings.

Have students refer to the sample set of drawings included
with the teacher edition, which incluies the types of
drawings discussed in this objective. Refer to sample
drawings when discussing the descriptions given.

Stress to students the importance of the floor plan. Read
to students the note following the floor-plan item in the
objective.

Objective 3 Match types of drawings in a set of working
drawings to descriptions of the information found on those
drawings.

Discuss with studeris the information provided in the
objective, again using the plans provided in the sample set
of drawings to illustrate your discussion.

Stress to students the note accompanying the discussion
of a detail drawing. All of the items listed under this part
of the objective would never appear on a single detail
drawing. This list includes all items that could appear as
a detail drawing. Show various samples of specific detail
drawings.

Objective 4 Arrange in order the standard sequence of drawings
in a set of working drawings.

Read to students the note introducing this objective, and
then discuss the typical packaging of a set of drawings.
Show various examples of working-drawing sets (from
simple to complex) and note the similarities of the packaging
of them all. Refer also to the sample set of drawings
included in the teacher edition.

List a series of drawings on the board and have the class
arrange the drawings in the standard sequence.

Objective 5 Describe the drawing-identification system used in
a set of working drawings.

Read with students the explanation given in the objective.
List on the board a series of drawings that might appear
in a section of the working drawings (i.e., mechanical) and
then have the class assign an alpharumeric callout to each
sheet listed.
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SUGGESTED ACTIVITIES

Objective 6 '.abel the components of a title block.

. Read to students the note that introduces the objective.
Emphasize to students that these are the minimum
components required on a title block. Use Transparency
1, "Minimum Components Required on a Title Block," and
the artwork provided in the information sheet to illustrate
your discussion.

. Show students examples of title blocks from various
companies, discussing their consistent similarities as well
as unique qualities. Also discuss the use of space, design,
and implementation of logos within the title block.

. Hand out Assignment Sheet 1, "Prepare a Title Elock."
Read the introduction and directions to the assignment and
answer student questions. Challenge students’ creativity by
making a competition of the creation of a title block for their
school. Have students complete Assignment Sheet 1.

Objective 7 Identify standard architectural-linework techniques.

. Read with students the information presented in the
objective concerning line-weight contrast and various line
types. Referring to the sample set of drawings included
with the teacher edition, emphasize that, unlike engineering
drawings, architectural drawings tend to be very crowded
with information; therefore, these techniques are very

important.
. Have students draw a simple floor plan, using the
engineering-linework  method. Then discuss the

architectural-linework method and have students redraw the
floor plan using this method. Discuss the results of this
demonstration.

Objective 8 Label plan symbols used on floor plans.

. Draw on the chalkboard each of the symbols presented in
the objective. Discuss the meaning of each symbol and the
procedure for drawing it.

. Show the film Architectural Drafting—Plan Symbols and
Exterior Walls.

Objective 9 Label plan symbols used on elevation drawings.

. Draw on the chalkboard each of the symbols presented in
the objective. Discuss the meaning of each symbol and the
procedure for drawing it.

. Explain that some symbols are drawn differently on different
types of drawings. Show, for example, how certain symbols
vary when used on section and elevation drawings.

Ldo
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SUGGESTED ACTIVITIES

Objective 10 Identify symbols and methods used in cross-
referencing drawings.

Read to students the note introducing the objective, and
then stress the imporiance of being able to accurately cross-
reference various drawing sheets. Use examples from
completed sets of working drawings (see the sample set of
drawings included with the teacher edition) or the drawings
in Transparencies 2 and 3, "Use of Cross-Referencing
Symbols and Methods." Have students identify the common
reference symbols found on those drawings.

Discuss the flexibility of using different geometric shapes for
schedule symbols. Show examples of reference-symbol
use on various plans.

Objective 11 Label standard headings presented in drawing
schedules.

Using Transparencies 4 through 9, discuss each type of
drawing schedule and the standard headings used on the
schedules. Highlight use of reference symbols used to
identify various components (i.e., doors, windows, light
fixtures).

Explain the importance of using schedules for estimating
material costs and purchasing.

Assignment Sheets 2 through 4

Read the introduction to Assignment Sheet 2, "Determine
Appropriate Drawing Scales." Then further explain the
importance of selecting a suitable scale for a drawing. Also
discuss methods of how to center a drawing on the paper
and now to mathematically calculate how much space a
particular layout will occupy.

Discuss the importance of maintaining a selected scale on
as many different drawings as possible in order to permit
projection and overlay methods to be used.

Discuss the directions to both Part A and Part B of the
assignment and answer student questions. Have students
complete Assignment Sheet 2.

Read the introduction to Assignment Sheet 3, "Develop a
Floor Plan." Explain the importance of accuracy in
developing a floor plan.
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. SUGGESTED ACTIVITIES

Discuss the general drawing sequence for developing a floor
plan, then show the films Architectural Drafting—Interior
Partitions and Doors and Architectural Drafting—Broadening
the Object Lines.

Review the use of standard reference materials (Unit 1) in
developing the assignment floor plan with adequate room
sizes, minimum number of bathrooms, minimum hallway
widths, etc.

After a complete discussion of the scenario included in the
assignment, have students complete Assignment Sheet 3.

. Read the introduction to Assignment Sheet 4, “"Develop
Elevation Drawings." Discuss and show examples of the
two types of elevation drawings, noting the methods used
to create a pictorial representation (i.e., symbolcgy and a
great amount of detail to doors and windows).

Discuss the drawing procedure for developing elevation
drawings and explain the two methods of labeling elevation
views.

Read with students the directions to the assignment and
explain the elevation information given. Have students
‘ complete Assignment Sheet 4.

Evaluation . Give written test.

. Compile written-test and assignment-sheet scores on Unit
Evaluation Form.

. Reteach and retest as required.

Suggested Resources used in developing unit
Resources
Print media

. Helper, D. E., and Paul Wallach. Architecture: Drafting and
Design. New York: McGraw-Hill, 1987,

. Muller, Edward J.  Architectural Drawing and Light
Construction. Englewood Cliffs, New Jersey: Prentice-
Hall, 1985. '

. Spence, William P. Architecture: Design, Engineering,
Drawing. Bioomington, lllinois: Glencoe, Bennett, and
McKnight, 1985.

€~
Q Y|
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SUGGESTED ACTIVITIES

Additional resources
Media

. Architectural Drafting—Broadening the Object Lines.
Copyright 1988, available on VHS, 10 minutes. Bergwall
Productions, Inc., P.O. Box 238, Garden City, New York
11530-0238.

Included in this video is an explanaticn of various line
weights as well as a demonstration of the methods used
in completing door and window symbols by adding door
swings and glass lines.

. Architectural Drafting—Interior  Partitions and Doors.
Copyright 1988, available on VHS, 12 minutes. Bergwall
Productions, Inc., P.O. Box 238, Garden City, New York
11530-0238.

This videotape discusses door types, door construction, and
the development of a door schedule. In addition, placement
of interior partition walls on a floor plan are examined.

. Architectural Drafting—Plan Symbols and Exterior Walls.
Copyright 1988, available on VHS, 10 minutes. Bergwall
Productions, Inc., P.O. Box 238, Garden City, New York
11530-0238.

This videotape uses a model house to expiain floor plans,
examines types of wall constructions, and describes plan

symbols.

Print media

. Lewis, Jack R. Architectural Draftsman’s Reference
Handbook. Englewood Cliffs, New Jersey: Prentice-Hall,
1982.

. Ramsey, Charles. Architectural Graphic Standards, 8th ed.
New York: Wiley and Sons, 1988.
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INTRODUCTION TO WORKING DRAWINGS
UNIT 4

ANSWERS TO ASSIGNMENT SHEETS

Evaluated to the satisfactiun of the instructor.

Evaluated to the satisfaction of the instructor.

Evaluated to the satisfaction of the instructor.

Evaluated to the satisfaction of the instructor.
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INTRODUCTION TO WORKING DRAWINGS
UNIT 4

ANSWERS TO WRITTEN TEST
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Horizontal view showing where structure is to be located on a site
Horizontal view of entire substructure below first floor or frame of structure
Horizontal view of structure, showing length and breadth of structure and
layout of rooms on that floor

Vertical two-dimensional view showing shape and design of each of the
exterior or interior faces of a structure

Cut-away view through an object or wall to show its interior makeup
Large-scale graphic of part of another drawing, indicating special features of
design, location, and composition and the correlation of the elements and
materials shown

Floor plan with electrical symbols showing exact location of switches, outlets,
and electrical devices to accommodate appliances and fixtures; also lines that
represent wiring from eacth switch to the connecting fixture

Floor plan with heating, ventilating, and air-conditioning symbols showing
location and types of equipment, movement of hot and cold air, and location
and size of ducts and diffusers

Floor plan with symbols representing location and types of fixtures, vents,
valves, and pipe that will be installed in the structure

2 d. 4
6 e. 3
1 f. 5
2 d. 1
4 e. 5
3

Drawing-identification system consists of an alphanumeric callout placed on the
title block located on each drawing

The letter in the callout relates directly to the type of drawing shown on the
sheet

The number in the callout indicates the sequence of the sheet within the
section where the drawing appears

Therefore, architectural-drawing callouts are numbered A1, A2, A3, etc.:
structural-drawing callouts are numbered S1, S2, S3, etc.; mechanical-drawing
callouts are numbered M1, M2, M3, etc.; and electrical-drawing callouts are
numbered E1, E2, E3, etc.

Q i
BEST COPY AVAILABLE
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ANSWERS TO WRITTEN TEST

6. a. Client's name g.  Scale of drawing
b. Site address h. Approved by
C. Checked by i. Drafter’s name or initials
d. Sheet number j- Title of sheet
e. Date drawing was completed k. Architectural firm’'s name
f. Project number
7. a 2
b 3
c 3
8. a. Concrete e. Brick
b. Wood f. Door
C. Bathroom fixtures g. Stairway
d. Window h. Metal stud to drywall
9. a. Horizontal wood siding g. Vertical wood siding
b. Cut stone h. Concrete
C. Earth i. Wood shingle
d. Glass j- Stucco
e. Rock k. Brick
f. Concrete block
10. a. Match-line method d. Plan-grid method
b. Schedule symbols e. Datum-target symbol
C. Key-plan method

11. a. Column and beam schedule

(1) Number identifying type of column or beam referenced

(2) Number indicating quantity required of column or beam referenced

(3) Description of column or beam referenced; lists size, type, and material
to be used in constructing column or beam

(4) Length of column or beam referenced

(6) Any further information that may be needed about column or beam
referenced

b. Window schedule

(1) Symbol used for type of window referenced

(2) Dimensions of window referenced

(3) Type of window referenced

(4) Manufacturer's name and catalog number of window referenced
(5) Further description of window referenced

(6) Type of glazing to be used on window referenced

&
-
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(1)
(2)
(3)
(4)
()
(6)

(7)
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ANSWERS TO WRITTEN TEST

Footing schedule

Number identifying footing referenced on drawing

"A" dimension of footing referenced on drawing

"B" dimension of footing referenced on drawing

“C" dimension of footing referenced on drawing

Elevation of footing referenced

Size and quantity of any reinforcement bars required for footing
referenced

Any further information that may be needed for footing referenced

d. Electrical schedule

(1)

(6)

Type of room where &lectrical fixture referenced is to be installed
Graphic symbol for type of electrical fixture referenced

Quantity required for electrical fixture referenced

Watts or amperage required for electrical fixture referenced
Description of type of electrical fixture referenced

Name of manufacturer and catalog number of electrical fixture referenced

e. Door schedule

(1)
(2)
(3)
(4)
(5)
(6)
(7)

Symbol used for type of door referenced

Dimensions of door referenced

Manufacturer's name and catalog number of door referenced
Further description of door referenced

Material to be used in the manufacture of door referenced
Thickness of door referenced

Type of door referenced

f. Room finish schedule

(1)
(2)
(3)
(4)
()
(6)
(7)
(8)

Number identifying room referenced

Type of room referenced

Reference callout for type of floor to be used in room referenced
Reference callout for type of base to be used in room referenced
Material and finish callout for each wall in room referenced
Material and finish callouts and height of ceiling in room referenced
Materials listing and reference numbers used in schedule

Paint and finish listing and reference numbers used in schedule

o
€
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INTRODUCTION TO WORKING DRAWINGS
@ ONIT 4

UNIT EVALUATION FORM

Student name Unit rating

Assighment sheet ratings
Assignment Sheet 1—Prepare a Title Block Rating

Comments:

Assignment Sheet 2—Determine Appropriate

Drawing Scales Rating .

Comments:

Assignment Sheet 3—Develop a Floor Plan Rating .
‘ Comments:

Assignment Sheet 4—Deveiop Elevation Drawings Rating

Comments:

Written test scores

Pretest Other

Posttest
Instructor signature Date
Student signature Date

. Duplication of this form is permitted.

&3




Minimum Components Required on a Title Block

Client’'s name
v
Architectural firm's name /
Site address
\ NBI, INC. ~ //
Title of sheet w 12 EASTVIEW ADDN
\ LEXINGTON, OKLA. /Checked by
MITCHELL DESIGNS
Drafter's name or initials (drawn by) PURCELL, OKLA.
\ N ELEVATIONS / Sheet number
DR BY: O#/- PROJ NO: 260~ SHEET
LAPPD: 777 / CK BY: gg
/ S(}ALE: "' =1'-0" DATE:VI/S/QS 7 SHEETS

/ / \ Date drawing was completed

Approved by Project number

Scale of drawing
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Use of Cross-Referencing Symbols and Methods
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Use of Cross-Referencing Symbols and Methods
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Window Schedule

RS,

7/ /7 4
Sym Size Type Mfgr & catalog no Remarks Glass
A 6’-0” x 4’-0” Fixed "E-Z set" 7248C Alum wiplastic Thermopane
screens
B 8-0” x 4’-0” DO DO 9648C DO DO
C 10°-0” x 3’-0” DO DO 12036C DO DO
D 2'-0” x 4’-0” DO DO 2448M Wood trim Ys" PP
E 6’-0” x 4’-0” DO DO 7248M DO DO
F 7-0” x 4’-0” DO DO 8448C Alum w/plastic Thermopane
screens
G 6’-0” x 3’-0” DO DO 7236C DO
L
N
iy

gle-av
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Door Schedule

P P

£

h

7

7 7
Sym Size Mfgr & catalog no Remarks Material Thk Type
1 3’-0” x 6’-8” | Phillips Housemart | 3 coats ext | Metal 13" Solid
trim paint
2 3-0” x 6’-8” | DO M-1 M-5 DO DO DO DO
3 2-0”"x6-8" | DO M-91 DO DO DO DO
4 2-0”"x6’-8” | DO A-4 Stain & lacq | Birch 1%" Hollow
finish core
5 2-0"x6’-8” | DO A-10 DO DO DO DO
6 2-0"x6-8” | DO B-17 DO Pine DO Bifold
7 3-0"x 6-8” | DO A-5 DO Birch DO Solid core
8 3-0” x6’-8” | DO A-17 DO DO DO Hollow
core
9 2-6” x6’-8” | DO A-21 DO DO DO DO
10 2’-10” x 6’-8” | DO D-7 DO DO DO DO
11 2-6” x6’-8” | DO D-4 DO DO DO DO
AN
L

Sic-av
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Room Finish Schedule

/

Vs

V¥

Walls / / / /
§ Ceiling
Mark Floor
no Room M F M F FIHt Materials Paint & finish
101 | Cifice 1 A 7 C D |8-0" | 1. Carpet A. Non req'd
(NIC)
102 | Storage 2 A 7 D D |8-0” | 2 Vinyl sheet | B. Wall paper
(NIC)
103 |Lab 5 A 7 D D |8-0” | 3.Ceramic |C. Vinyl wall
tile covering
(NIC)
104 | Dentist's 1 A 8 F H [8-0” | 4. Wood base |D. Semi-gloss
oftice enamel
105 [Bath - dentist|3 A 7 B H |8-0” | 5. Vinyl base |E. Flat wall
latex
106 | Storage 1 A 7 D D 18-0” | 6.Concrete- |F. Stain/
bare varnish
107 | X-ray lab 2 A 7 D A [8-0” | 7.Gypsum |G. Semi-
walled transp stain
108 [ Storage 6 A 7 A A Varies | 8. Wood H. Accoustical
paneling texture
(NIC) = Not in contract
M = Material
F = Finish
Q1

$or
- -

Lic-Qy
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® Column and Beam Schedule

Lo oo g

Mk Description Length Remarks
1 4 32" steel-pipe 7'-6" —
standard column
w/plates
2 1 W8 x 31 wide 12-0” To be bolted to
flange W10 x 24 below
3 12 C12 x 20.7 steel | 9-0” —
. channels

™7
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Footing Schedule

AD-221

i

Mk Elev Relnf Remarks
1 8” |1’-4” | 8” 93.4’ 2 #4 Reinf bars each
way
2 10”7 |1-6” { 8" 93.4’ 2 #4 Reinf bars each
way
3 8” |1’-4” L8” 97.4’ None —
|
C

&
~1

™ 8
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e Electrical Schedule
(Fixture Schedule)

VA A .

Watt/

*Location Symbot | No | amp Description Manuf/cat no
Lobby S 2 100 Duplex outlet Seymour #41-1

O |2 100 Flush ceiling DO #40-2
Conference | & 6 100 Duplex outlet | General #1606
room ON 2 60 Wall valance DO
Bathroom = 2 100 Duplex outlet | Seymour #41-1
#1 ON 2 100 Ceiling mount | DO #41-3

° *Mark number may be indicated

pAN ™9

ERIC

Full Tt Provided by ERIC.
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INTRODUCTION TO WORKING DRAWINGS
UNIT 4

INFORMATION SHEET

1. Terms and definitions associated with working drawings

a.

Cutting-glane line (Figure 1)—Heavy broken line indicating plane at which a
cross section is taken and the direction of viewing the object

FIGURE 1

SR |

Dimension line (Figure 2)—Line indicating dimension of a part or member

FIGURE 2

/—10— Dimension line

Extension line = 1
7

Exterision line (see Figure 2)—Line extending from object line to dimension
line

Line intersection—Point where two lines meet

Mechanical drawing—Drawing showing location and details about plumbing
components and heating and air-conditioning units

NOTE: Mechanical features may be drawn on the basic floor or foundation
plan, or may be shown in separate drawings.

Presentation drawing (see Figure 3)—Drawing having many of the features
of a photograph; drawn by the architect to interest clients

Q!
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FIGURE 3: Presentation drawing

g. Schedule (Figure 4)—Listing or chart of parts (keyed to the plans), amounts,
materials or products, and details

NOTE: Schedules may appear on the same page as a plan or on a separate
page in the set of plans. Schedules may be listed for windows, doors, room
finishes, paint, appliances, fixtures, lintels, headers, and reinforcing steel. See
the various schedules included in the sample set of drawings available with
this publication.

FIGURE 4
DOOR SCHEDLUILE WINDOW SCHEDULE
AMT
MARK SIZE REQD HEMARKS MARK SIZE REMARKS
A 5.0% x 68" x 1)4* 1 EXTERIOR A (2) 31"0” X 4I~2H DH SEE SPECS
FLUSH DOOR B (2) 3/_0[[ X 3[_2[[ []
] 28" x 678" x 144" 7 FLUSH
DOORS C — TRIMLINE
1-SLIDING BAY 53R
1-METAL
CLAD 27" x 42" DH SEE SPECS
C 26"k 6HT X 1AT 4 FLUSH DOOR 1'-6” x 3'-2” '
C. 26" % §-8% x 1 ? LOUVERED 26" x D'-9" 231B
0 A 68 X 1 4 FLUSH DOOR CASEMENT
0, PAT X BT X 1 1 LOUVERED G 30" x 39" DH SEE SPECS
E 173" x 6°-8% x 1A” 1 BILFOLD A" ' on
; H 2'-0" x §'-5 FIXED SEE
LOUVERE
UVERFD SPECS
F 210" x 6"8% x 11" ? EXTERIOR
2 LIGHTS
G DB x 6 B x In” 1 EXTERIOR
2 LIGHTS
n o
v {)
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h. Specifications—Detailed set of written instructions that supplements the set
of plans, describes equipment and materials used in the structure, and
becomes part of the contract

i, Structural drawing—Drawing by a structural engineer or architect; may
accompany working plans and give important information about structure’s
foundation, skeleton, and floor systems

jo Working drawings—Set of detailed drawings or plans drawn to scale by a
drafter, shows all information and dimensions necessary to build or remodel
a structure

NOTE: Working drawings consist of several different kinds of drawings,
usually assembled into a set: plot plan; foundation plan; floor plan(s);
elevation drawings; section drawing(s); detail drawings; electrical drawings;
heating, ventilation, and air conditioning (HVAC) drawings; and plumbing
drawings. The set will also include finish schedules, a perspective drawing,
and a structural drawing. See the sample set of drawings available with this
publication.

2. Types of drawings usually included in a set of working drawings and their
descriptions

a. Plot plan (site plan)—Horizontal view showing where structure is to be located
' on a site (see Sheet 1 in sample set of drawings)

b. Foundation plan—Horizontal view of entire substructure below first floor or
frame of structure (see Sheet S1 in sample set of drawings)

c. Floor plan—Horizontal view of structure, showing length and breadth of
struvture and layout of rooms on that floor (see Sheet 3 in sample set of
drawings)

NOTE: Of all the drawings that comprise a full set of plans, none is more
important than the floor plan. The floor plan includes not only the greatest
amount of information, but is the basis for all the other drawings that must
be developed. A floor plan is constructed by taking an imaginary cutting plane
through the structure about half way (commonly 48 inches) between the floor
and ceiling, and then drawing a plan view of what remains below the cutting
plane. (See Figure 5.)

£
£
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FIGURE 5: Constructing a flocr plan

CUTTING PLANE

—

pham | T 14 = I\I—-l |44 e

RESULTING FLOOR PLAN

Elevation—Vertical two-dimensional view showing shape and design of each
of the exterior or interior faces of a structure (see Sheets 4 and 9 in sample
set of drawings)

Section—Cut-away view through an object or wall to show its interior makeup
(see Sheets 5 through 7 in sample set of drawings)

NOTE: Section drawings may be drawn on the same sheet as an elevation
or plan drawing, or may appear on a separate sheet in the set of drawings.

Detail—Large-scale graphic of part of another drawing, indicating special
features of design, location, and composition and the correlation of the
elements and materials shown (see Sheets 5 through 7 in sample set of
drawings)

NOTE: Detail drawings often use the cut-away section view to show aspects
that are toc small to be shown in sufficient detail on plan or elevation
drawings. Like section drawings, detail drawings may be drawn on the same
sheet as an elevation or plan drawing or may appear on a separate sheet in
the set of drawings.

2
=
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Q. Electrical floor plan—Floor plan with electrical symbols showing exact location
of switches, outlets, and electrical devices to accommodate appliances and
fixtures; also lines that represent wiring from each switch to the connecting
fixture (see Sheets E1 and EZ in sample 3et of drawings)

h. Heating, ventilating, and air-conditioniny (H%AC) floor plan—Floor plan
with heating, ventilating, and air-conditioning symbols showing location and
types of equipment, movement of hot and cold air, and location and size of
ducts and diffusers (see Sheet M3 in sample set of drawings)

i. Plumbing floor plan—Floor plan with symbols representing location and type
of fixtures, vents, valves, and pipe that will be installed in the structure (see
Sheet M2 in sample set of drawings)

3. Descriptions of information found on types of drawings in a set of working
drawings

a. Plot plan (site plan) (see Sheet 1 in sample set of drawings)
(1) Location, dimensions, and elevation of structure on site
(2) Finished and existing grade contours
(3) Property lines and dimensions

. (4) Location of utilities
() Location of existing conditions
EXAMPLES: Trees, utility buildings, other structures

(6) Location and dimensions of driveways, walks, and streets
(7) Legal description of property
(8) Vicinity map

NOTE: A vicinity map is a small illustration showing a structure's
location relative to streets and/or other major landmarks.

b. Foundation plan (see Sheet S1 in sample set of drawings)

(1) Location and dimensions of footings, grade beams, foundation walls,
stem walls, piers, equipment footings, foundations

(2) Location of anchor bolts (in detail view)

(3) Reinforcing steel

30
LRy |
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C. Floor plan (see Figure 6 and Sheet 3 in sample set of drawings)
(1) Building size drawn to scale
(2) Location and thicknesses of interior partition walls
(3) Location and swing of doors
(4) Location of stairways and elevators
(5) Location of windows
(6) Location of mechanical and electrical chases
(7) Location of built-in equipment
EXAMPLES: Bathroom fixtures, cabinetry, mechanical fixtures
(8) Material symbols
(9) Identification symbols
EXAMPLE: Room numbers

(10) Dimensions and notes

FIGURE 6: Floor plan
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d. Elevation (see Sheets 4 and 9 in sample set of drawings)
(1) Grade lines
(2) Floor height
(3) Window and door types

(4) Roof lines and slope, roofing material, vents, gravel stops, projection of
eaves

(5) Exterior finish materials and trim
(6) Exterior dimensions
e. Section (see Sheets 5 through 7 in sample set of drawings)

(1) Details of construction and information about stairs, walls, chimneys, or
other parts of construction that may not show clearly on plan

(2) Floor levels in relation to grade
(3) Wall thicknesses at various locations "~
(4) Anchors and reinforcing steel
' f. Detail (see Sheets 5 through 7 in sample set of drawings)
NOTE: The following list itemizes types of information that may require a
gsgaj:ngljawing. All of the items listed would never appear on a single detail

(1) Footings and foundations, including anchor bolts, reinforcing, control
joints

(2) Beams, floor joists, bridging, other support members
(8) Sills, floor framing, exterior walls, vapor barriers
(4) Floor heights, thicknesses, expansion, reinforcing
(5) Interior walls/partition walls
(6) Windows, exterior and interior doors, door frames, special openings
(7) Roof, cornice, soffit, ceilings, eaves, gutters, downspouts
(8) Gravel stops, fascia, flashing
(9) Fireplaces, chimneys
(10) Staircases, stair assembly
' (11) Millwork, trim, ornamental iron, specialty items

2 Kbl
Ave. o)
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Standard sequence of drawings in a set of working drawings

NOTE: The packaging of a set of working drawings is very specific in its
arrangement. This arrangement helps a reader locate a certain section of the
drawings before proceeding to a particular document.

a.

Cover sheet (title sheet) (see Sheet 1 in sample set of drawings)

NOTE: The cover sheet is the first sheet in a set of plans. It lists the project
name, the client’'s name, and the address of the structure; provides a table
of contents that indexes the sheets contained in the working drawings; and
lists schedule of notations, symbols, and abbreviations used in the drawings.
Many times, a pictorial rendering of the project will also appear on the cover
sheet.

Architectural drawings (see Sheets 1 through 11 in sample set of drawings)

NOTE: Architectural drawings include a site plan, floor plans, schedules, roof
plan, elevations, sections, and details.

Structural drawings (see Sheets S1 and S2 in sample set of drawings)

NOTE: Structural drawings include foundation plans, structural sections,
framing plans, and structural details.

Mechanical drawings (see Sheets ME1 and M1 through M3 in sample set
of drawings)

NOTE: Mechanial drawings include plumbing plans, plumbing details,
mechanical fixtures, HVAC plans, and HVAC details.

Electrical drawings (see Sheets E1 and E2 in sampl2 set of drawings)

NOTE: Electrical drawings include power-distribution plans, communication
systems, fire-protection systems, lighting plans, fixture plans, fixture schedules,
and electrical details.

Description of drawing-identification system used in a set of working drawings

NOTE: A drawing-identification system has been established to help a reader locate
any desired drawing within a complete set of working drawings.

a.

Drawing-identification system consists of an alphnumeric callout placed on the
title block located on each drawing.

The letter in the callout relates directly to the type of drawing shown on the
sheet.

EXAMPLE: All architectural-drawing callouts begin with the letter A.

The number in the callout indicates the sequence of the sheet within the
section where the drawing appears.

EXAMPLES: page 1, page 2, or page 3

o
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-

d. Therefore, architectural-drawing callouts are numbered A1, A2, A3, etc.;
structural-drawing callouts are numbered S1, S2, S3, etc.; mechanical-drawing
callouts are numbered M1, M2, M3, etc.; and electrical-drawing callouts are
numbered E1, E2, E3, efc.

6. Components of a title block

NOTE: Every sheet in a working set of drawings includes a title block. The title
block is usually located in the lower right-hand corner of the drawing but may
sometimes be extended along the entire right side of the drawing. Figure 7 shows
the minimum components a drafter should provide on a title block.

FIGURE 7: Title block

/Chent S name
Architectural firm's name / :
NBLING. /Slte address
Title of sheet LOT 12 EASTVIEW ADDN”|
LEXINGTON, OKLA. Checked by
, L~
Drafter's name "\ MITCHELL DESIGNS /
or initials (drawn b PURCELL, OKLA.
y) STELEVATIONS Sheet number
DR BV PROJNO:260_~] SHEET
LAPPD: / CK BY: gg
SCALE "Wzt DATE:Q/S/% 7 SHEETS

Approved by/ / Date drawing was completed

Project number

Scale of drawing

7. Standard architectural-linework techniques

NOTE: Architectural drafting employs linework techniques that allow for clarity and
readability of the complex drawings produced. Proper use of these preferred
linework techniques is essential for producing quality architectural drawings.

a. Line-weight contrast

(1) Obiject lines are drawn as heavy lines to create a silhouette of the object
being drawn (see Figure 8-a)

ﬂ{ﬁ.
“:o
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(2) Center lines, extension lines, hidden lines, and dimension lines are
drawn as thin lines so as not to blend in with or overpower object lines
(see Figure 8-h)

(3) Cutting-plane lines are drawn as extremely heavy lines that allow for
quick identification (Figure 8-c)

FIGURE 8

1L —

(a) Obiject line —— . — —————

(b) Center iine,
hidden line, _
dimension/extension line

t 4

(c) Cutting-plane line

b. Line intersections (Figure 9)—Intersecting lines are extended approximately
%6 inch beyond one another

FIGURE 9

A
T,

(@) Incorrect (b) Acceptable (c) Preferred

228"
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C. Arrowheads (Figure 10)—Four types of arrowheads are permitted on
architectural drawings; however, a drafter should show consistency in using
the arrowhead type chosen

FIGURE 10
(a) Preferred o o Arrows
(b) Acceptable - o’ 45° lines
(c) Acceptable Dots
(d) Acceptable Y2 arrows

8. Plan symbols used on floor plans (Table 1)

NOTE: Symbols are used on drawings to provide simple representations of often-

. complex objects, therefore allowing a quick understanding of the layout and
construction of a structure. Shown below are common symbols shown on floor-plan
drawings.

TABLE 1: Symbols used on floor plans

:\/: e

Door* Wood
—
WA A SIS
Window (general)** | Brick

* Ditferent types of doors may have slightly different symbols.
. ** Different types of windows may have slightly different symbols.

N
' ] B
B ey
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TABLE 1 (cont.)

14
N

RS R D U P
Stairway
\VAVAVAVAVAVAVA
Bathroom fixtures Metal stud to drywall

9. Plan symbols used on elevation drawings (Table 2)

NOTE: The symbols shown below are commonly used on elevation drawings to
represent natural and man-made construction materials.

TABLE 2: Symbols used on elevation drawings

|
I

[ |

Brick Concrete block
T | =

] IT_I

A
Cut stone Rock
Concrete Wood shingle

230
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TABLE 2 (cont.)

Horizontal wood siding

Vertical wood siding

SiEM=
IEM=EME
SNZ=

MENENE

Stucco

Symbois and methods used in cross-referencing drawings

NOTE: In developing a set of working drawings, you. wiil find it necessary to cross-
reference one drawing to another for various reasons (i.e., locating a section drawing
that was identified on the floor plan). Being able to reference certain types of
drawings and various sheets to one another in an organized manner is vital in being
able to interpret and construct a building from a set of plans. This section will detai
some of the generally accepted reference methods and symbols as well as their use
on architectural drawings.

a. Symbols

Datum-target symbol (Figure 11)

NOTE: A datum target is an established, permanent elevation reference.
The datum-target symbol is used on drawings to indicate finish
elevations with datum targets. See Figure 12.

FIGURE 11
G FINISHED (FLOOR, GRADE, CEILING. ETC.)
ELEVATION 112'-0°
?:ggg \—NUMERICAL ELEV.
IS CALCULATED FROM
AN ESTABLISHED POINT
(I.E., TOP OF FOUNDATION WALL)

e 23l

AR
fo= .

IR
hahilt W

BEST COPY AVAILABLE
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FIGURE 12
FIN ROOF
LINE
TP
7] ]
] iz FIN
ICELING g

TOP OF 21 A 110-0”

FOUNDATION 1 FIN FLOORG

G - ~ .‘021_0”

100°-0
ELEVATION

(2) Schedule symbols

NOTE: Geometric shapes other than the ones shown below may be
used on some drawings as long as symbols are unique and consistent

within the set of plans developed.
] Room-identification symbol (Figure 13)
NOTE: A room-identification symbol consists of a geometric

shape surrounding a number. These symbols are used to identify
particular rcoms on all drawings as well as to reference room

finish schedules.

FIGURE 13

102

232
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. Window-identification symbol (Figure 14)

NOTE: Window-identification symbols are used on floor plans
and window details and to reference window schedules.

FIGURE 14

. Door-identification symbol (Figure 15)

NOTE: Door-identification symbols are used on floor plans and
door details and to reference door schedules.

FIGURE 15

Methods
(1) Plan-grid method (see Figure 16)

NOTE: Centering columns and other supports on a consistent spacing
is a common construction method used to rmake maximum use of
materials and to generate the greatest amoum of open interior space.
When this construction method is to be used, working drawings can then
utilize the plan-grid method for dimensioning, and building locations on
drawings can be identified with an alphanumeric callout. For example,
see column B2 in Figure 16 on the following page.

233
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FIGURE 16

’i 16-0" . 16"-0" 'Ii

COLUMN
/LOCATION-BZ

-B—- —E@— —8—)

(2) Key-plan method (Figure 17)

NOTE: A key plan is shown on the drawing sheets of a large building
project where only a portion of the building will fit on a single sheet.
The key plan on a sheet identifies which area of the building is being
shown on that particular sheet.

FIGURE 17

—
(6}

10

|

b

0§ ©

(3) Match-line method (see Figure 18)

NOTE: Used in conjunction with a key plan, a match line denotes a
common point of reference on a building that will enable a reader to
visualize where the building starts and stops from sheet to sheet.

234
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FIGURE 18

Standard headings presented in drawing schedules

NOTE: Schedules consist of detailed information shcwn in tabular form as a means
of conveying necessary information to builders and manufacturers. Schedules are
almost always necessary except on the simplest of structures.

a. Window schedule (see Table 3)

(1)
(2)
(3)
(4)
(%)
(6)

Symbol used for type of window referenced

Dimensions of window referenced

Type of window referenced (fixed, gliding, swinging, etc.)
Manufacturer's name and catalog number of window referenced
Further description of window referenced

Type of glazing to be used on window referenced (single- or double-
strength, plate, insulated, etc.)

b. Door schedule (see Table 4)

(1)
(2)
(3)
4)

Symbol used for type of door referenced

Dimensions of door referenced

Manufacturer's name and catalog number of door referenced
Further description of door referenced

Material (wood, steel, aluminum, etc.) to be used in the manufacture of
door referenced

AD-241
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(6) Thickness (front to back dimensions) of door referenced

(7) Type of door (panel, solid, sliding, etc.) referenced

TABLE 3:

2

Window schedule

P

)

2

b

p 2

e

Sy?n Size Migr & catalog no Remarks Glass

A 6’-0” x 4’-0” leed "E-Z set" 7248C Alum w/plastic Thermopane
screens

B 8’-0” x 4’-0” DO DO 9648C DO DO

Cc 10-0” x 3'-0” DO DO 12036C DO DO

D 2'-0” x 4-0” DO DO 2448M Wood trim " PP

E 6’-0” x 4’-0” DO DO 7248M DO DO

F 70" x 4-0” DO DO 8448C Alum w/plastic Thermopane
screens

G 6’-0” x 3'-0” DO DO 7236C DO

TABLE 4: Door schedule

YD D

Sym |Size Migr & catalog no Remarks | Material Thk

1 3-0” x 6-8” | Phillips Housemart |3 coats ext | Metal 197 Solld
trim paint

2 3-0"x6-8” |DO M-1 M-5 DO DO DO DO

3 2-0"x 6-8” | DO M-91 DO DO DO DO

4 2’0" x 6-8” | DO A-4 Stain & lacq | Birch 19" Hollow
finish core

5 2'-0"x6’-8” |DO A-10 DO DO DO DO

6 2'-0"x6’-8” |DO B-17 DO Pine DO Bifold

7 3-0"x6-8” |DO A-5 DO Birch DO Solid core

8 3-0"x6-8” |DO A-17 DO DO DO Hollow

core

9 2'-6” x6’-8” | DO A-21 DO DO DO DO

10 2’-10” x 6’-8” | DO D-7 DO DO DO DO

11 2’6" x6’-8” | DO D-4 DO DO DO DO
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Room finish schedule (Table 5)
(1) Number identifying room referenced
(2) Type of room referenced
(3) Reference callout for type of floor (concrete, hardwood, carpet, etc.) to
be used in room referenced
NOTE: The callout used in this column relates to the materials and
finish lists given in Columns 7 and 8 in Table 5§ below.
(4) Reference callout for type of base (baseboard) to be used in room
referenced
NOTE: The callout used in this column relates to the materials and
finish lists given in Columns 7 and 8 in Table 5 below.
(5) Material and finish callout for each wall (north, east, south, west) in
room referenced
NOTE: The callout used in this column also relates to the materials and
finish lists given in Columns 7 and 8 in Table 5 below.
(6) Material and finish callouts and height of ceiling in room referenced
NOTE: The material and finish callout used in this column relates to
the materials and finish lists given in Columns 7 and 8 in Table 5
below.
(7) Materials listing and reference numbers used in schedule
(8) Paint and finish listing and reference numbers used in schedule
TABLE 5: Room finish schedule
7 7 7 ’ Walls ~ ’ 7 4
Ceiling
Mark Floor | Base N € S W
no Room M F|M F| M F M F | W FIM]F M| F K Materials Paint & finish
101 Othice 1 Al4 DJ6 c 6 c 7 c 7 c 7 D 80" 1 Carpet INIC} | A Non reqd
102 Storage 2  Aj4  E|7 D 6 D 7 D 7 D 7 D 8’0" 2 Vinyl sheet | B Walt paper
(NIC)
103 Lab 5 Al4 E}7 D 6 D 7 D 7 D 7 D 80" 3 Ceramic tile | C Vinyl wall
covenng
NIC)
104 Dentisl's 1 Al4 F|8 F 6 A 8 F 8 F 7 H 80" 4 Woud base |D Semr-gloss
office ename!
105 Bath - dentist |3 Aj4 F|7 B [ B 7 B 7 B 7 H 80" 5 Vinylbase [E Flat wall
Jalex
106 | Storage 1 Al4  E}7 D 7 D 7 D 7 D 7 D 8-0" | 6 Concrete- |F Stanvamish
bare
107 | X-ray lab 2 A5 A7 D 7 D 7 D 7 D 7 A 80" | 7 Gypsum G Semctransp
walled stan
168 | Storage 6 Al4 E|7 A 6 A 7 A 7 A 7 A Vanes | B8 Wood H Accoustical
A paneing texture
(NIC) = Not in contract M = Matenal F = Fimsh
1Y (\,
LM

- Q37
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Column and beam schedule (Table 6)

(1)
(2)
(3)

(4)
(5)

Number identifying type of column or beam referenced

Number indicating quantity required of column or beam referenced

Description of column or beam referenced,; lists size, type, and material
to be used in constructing column or beam

Length (in feet) of column or beam referenced

Any further information that may be needed about column or beam

referenced

TABLE 6: Column and beam schedule

P

YA

LD

Mk No Description Length Remarks
1 4 3" steel-pipe standard |7’-6” —
column w/plates
2 1 W8 x 31 wide flange 12°-0” To be bolted to W10 x
24 below
3 12 C12 x 20.7 steel 9'-0” —
channels
e. Footing schedule (see Table 7)

(1)
(2)
(3)
(4)
(5)

(6)

(7)

Number identifying footing referenced on drawing

"A" dimension of footing referenced on drawing

"B" dimension of footing referenced on drawing

"C" dimension of footing referenced on drawing

Elevation of footing referenced (a: it relates to an established benchmark

elevation)

Size and quantity of any reinforcement bars required for footing

referenced

Any further information that may be needed for footing referenced
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TABLE 7: Footing schedule

PP P2 P

Mk Elev Reinf ~ |Remarks
1 8" 1’-4” 8” 93.4' 2#4 Reinf bars each way
2 10” 1-6” 8" 93.4' 2#4 Reinf bars each way
3 8" 1'-4” 8” 97.4' None —
A
C
f B

Electrical schedule (Table 8)

(1)
(2)
(3)
(4)
(5)
(6)

Type of room where electrical fixture referenced is to be installed
Graphic symbol for type of electrical fixture referenced

Quantity required for electrical fixture referenced

Watts or amperage required for electrical fixture referenced
Description of type of electrical fixture referenced

Name of manufacturer and catalog number of electrical fixture referenced

TABLE 8: Electrical schedule

99@@@ o

7

Watt/
*Locatlon Symbol amp Description Manut/cat no
Lobby @ 2 100 Duplex outlet Seymour #41-1
OX 2 100 Flush ceiling DO #40-2
Contference 8 6 100 Duplex outlet General #1606
room O, 2 60 Wall valance DO

Bathroom S 2 100 Duplex outlet | Seymour #41-1
#1 On 2 100 Ceiling mount DO #41-3

*Mark number may be indicated

H"?
’ \ln\
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INTRODUCTION TO WORKING DRAWINGS
UNIT 4

ASSIGNMENT SHEET 1—PREPARE A TITLE BLOCK

Score

Introduction

Exercise

Directions

A well-organized, complete title block is necessary to provide the
document's reader with required information. In Objective 6 of the
information sheet, you learned the minimum components a drafter
must include in providing this important information. In this
assignment sheet, you will practice organizing information in a title
block.

On a blank sheet of 82" x 11” vellum, reproduce your school’s
title block. Complete the title block with a border and fill in the
appropriate information required.

2140
BEST COPY AVAILABLE
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INTRODUCTION TO WORKING DRAWINGS
®

ASSIGNMENT SHEET 2—DETERMINE APPROPRIATE DRAWING SCALES

Name Score

Introduction In order to prevent eventual redrawing or severe overcrowding on
drawings, you must be able to mentally plan drawing layouts and
choose the correct drawing scales. The following guidelines will
help you in selecting the proper drawing scale.

. First, determine the proper scale to use in developing the
floor plan. To select a proper scale for the floor plan of a
structure, consider its overall size (length and width), then
consider that, as a general rule, the actual plan of the
structure should occupy no more than 50 percent of the
drawing area. Leaving the additional drawing area will allow
sufficient space for dimensions, callouts, legends, and
general notes to be added to the floor plan.

. Second, draw elevations at the same scale selected for the
floor plan. Drawing elevations at the same scale allows you
to project the elevations from the floor plan and keeps all
the drawings in the same proportion.

' . Common scales used for both floor plans and elevations are
listed below.

Common floor-plan scales

. Residential . Commercial
1/(‘” = 1r_oﬂ %” - 1;_00

1/8” = 1I_C‘I 1/8” - 1/_0”

1/16” - 1I-O”

Common elevation-drawing scales

. Residential . Commercial
1/4” - 1I-O” %” = 1I-O”
1/8” - 1/_0” 1/8” = 1I_OII
1/16” = 1I~OII
Exercises
Part A
Directions Using the criteria and the sketches shown in problem 1 and 2 on

the following pages, determine the proper scale to be used in
developing a floor plan for each problem. Write your answer on
the blank line provided in each problem.

-U‘ ' 241
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ASSIGNMENT SHEET 2

Problem 1

Criteria: Sheet size—24" x 36"
Spacing—Allow a minimum of 4 inches all around the

plan for dimensions and notes

Proper scale
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Part B

Directions

ASSIGNMENT SHEET 2

Problem 2

Criteria: Sheet size—18" x 24”

Spacing—Allow a minimum of 5 inches all around the
plan for dimensions and notes

Proper scale

I
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On separate sheets of vellum, use the scales you determined in
problems 1 and 2 in Part A above to lay out the floor plans on
the sheet sizes given in the problems.
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INTRODUCTION TO WORKING DRAWINGS
¢ UNIT 4

ASSIGNMENT SHEET 3-—-DEVELOP A FLOOR PLAN

Name Score

Introduction As you learned in Objective 2 of the information sheet, the floor
plan is the most important of the drawings that comprise a set of
plans because it is the basis for all the other drawings that must
be developed. In Objective 3 of the information sheet, you
learned the components of a floor plan. In this assignment sheet,
you will learn the general sequence of drawing steps used for
developing the components of a fioor plan. If this general
sequence is followed, you will develop complete, well-organized
plans. However, always use good judgment in evaluating a
particular project. These steps are only general guidelines and
may have to be altered to suit the particularities of a specific
project.

General sequence of drawing steps for developing a floor
plan

1. Select a suitable scale for the project.

Lay out overall length and width of structure.

Lay out all interior partition walls.

Locate and draw in all doors.

Locate and draw in all windows.

Locate stairways, elevators, and mechanical chases.
Draw all built-in fixtures and equipment.

Darken in lines with proper weight and contrast.

Place all identification symbols on drawing.

S © ® N O o & ® P

—

Draw in necessary material symbols.

—
—

Lay out placement of dimension lines.

12. Darken and complete finalized dimensions.
13. Add any necessary notes and callouts.

14. Complete title-block information.

NOTE: Items 11, 12, and 13 will be addressed further in Unit 7,
"Architectural Dimensioning."

Q 244
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Exercise

Directions

ASSIGNMENT SHEET 3

Study the scenario given below and then develop a floor plan for
the proposed fire station described. Utilize reference materials
(i.e., Architectural Graphic Standards) to determine the appropriate
dimensions required to satisfy the fire station's general layout.
Determine the scale to be used based upon the drawing-sheet
size that your instructor assigns.

Scenario

To accommodate the growth of a city near you, the city
government is currently considering the construction of a new fire
station. A general layout has been agreed upon (see the
illustration below). Using this general layout, develop on a
separate sheet of vellum a finalized floor plan that includes
appropriate square footage for each of the rooms identified in the
illustration and the criteria given to determine wall thicknesses,
column spacing, and other pertinent data.

Criteria: Extericr walls—8-inch concrete block
Interior walls—3%-inch steel channel studs
Columns (interior)—4-inch-diameter stee: posts on a
22'-0” grid
Floor—Main building—4-inch concrete slab
Garage—6-inch concrete slab

General layout:
66
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|
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SLEEPING | KITCHEN &
AREA | DINING AREA
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‘ INTRODUCTION TO WORKING DRAWINGS
UNIT 4

ASSIGNMENT SHEET 4—DEVELOP ELEVATION DRAWINGS

Name Score

introduction In Objective 2 of the information sheet you learned tiiat an
elevation drawing is a vertical, wo-dimensional view showing the
shape and design of the exterior or interior faces of a structure.
And, in Objective 3, you learned the components of an elevation
drawing. In this assignment sheet you will learn more about the
purposes of an elevation drawing and practice developing this type
of drawing.

Types of elevation drawings

As noted in the definition above, there are two types of elevation
drawings—exterior and interior. Exterior elevations are necessary
to help a reader define the physical appearance of a structure
from all of its various sides. Interior elevations are drawn when
the floor plan cannot sufficiently convey the construction of a
specific interior area of a structure. The following guidelines are
presented to help you in completing an exterior or interior

. elevation drawing.

Guidelines for completing elevation drawings

. Normally, showing an exterior elevation view of a structure
from all four sides (north, south, east, and west) is
adequate. However, a complex structure may require more
views.

. Elevation views are labelled in one of two ways—either by
geographic relation (north elevation, south elevation, east
elevation, or west elevation), or by functional relation (front
elevation, rear elevation, left elevation, or right elevation).

. Elevations are normally drawn at the same scale as the
completed floor plan of the structure.

. The completed floor plan of the structure is used as a guide
for projecting all horizontal dimensions to the elevation view.
Using this method, only height dimensions need to be added
to complete the elevation drawing.

General sequence of steps used in developing an elevation
drawing

1. Align the floor-plan drawing above the elevation-drawing

‘ sheet.

El{fC‘ 2 ‘1 (;
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ASSIGNMENT SHEET 4

2. Establish the finishec-f.oor line, grade line, and ceiling lines
on the elevation drawing.

NOTE: These exact dimensions will normally be obtained
from the wall-section drawing, which you will study in Unit
5: however, these dimensions will be supplied to you in the
exercise in this assignment sheet.

3. Project overall building width with two vertical lines from the
floor plan.

4. Project any breaks in the wall down to the elevation
drawing.

5.  Establish location of roof lines.

6. Locate doors and windows by projecting their centerlines
down from the floor plan.

7. Determine and draw in door and window heights as
measured from the finished-floor line.

8. Darken visible object lines to complete view.

9. Add building-material symbols as required.

10. Label finished-grade line, floor line, ceiling line, top of doors,
top of windows, and roof line.

11.  Add any necessary notes and callouts to the drawing.
12. Complete title-block information.
Exercise

Directions Using the floor plan you developed for the fire station in
Assignment Sheet 3, the elevation information and guidelines
provided below, and the sketch provided on the following page,
develop on separate sheets of vellum the necessary elevation
views for the fire station.

Elevation information:  Ceiling height—10’-0"
Top of structure—15’-0”
Top of roof—13"-9”
Top of doors—6’-8”
Top of windows—=6’-8”
Grade line—1’-0”

Guidelines:

. All dimensions are measured from the finished-floor line '

e47
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ASSIGNMENT SHEET 4

. For better appearance, reduce the building height above the
garage area by 1’-0” to 2’-0”.

Rough sketch

TOP OF P CONCRETE WALL CAP (COPING)

BUILDING N
1 5'_0”

8” CONCRETE BLOCK

T BUILT-UP FLAT ROOF
TOP OF ROOF —p=
13}_9”

248



AD-259

INTRODUCTION TO WORKING DRAWINGS
¢ UNIT 4

WRITTEN TEST

Name Score

1. Match terms associated with working drawings to their correct definitions. Write the
numbers on the blanks.

a. Detailed set of written instructions that 1. Schedule
supplements the set of plans, describes
equipment and materials used in the 2. Mechanical drawing
structure, and becomes part of the
contract 3. Presentation drawing
_ b. Drawing having many of the features of 4. Specifications
a photograph; drawn by the architect
to interest clients 5. Structural drawing
c. Set of detailed drawings or plans drawn 6. Working drawings
to scale by a drafter, shows all
information and dimensions necessary 7. Line intersection
to build or remodel a structure
8. Cutting-plane line
. d. Drawing showing location and details
about plumbing components and 9. Dimension line
heating and air-conditioning units
10. Extension line

e. Drawing by a structural engineer or
architect; may accompany working
plans and give important information
about structure’s foundation, skeleton,
and floor systems

f.  Listing or chart of parts, amounts,
materials or products, and details

g. Heavy broken line indicating plane at
which a cross section is taken and the
direction of viewing the object

h. Line indicating dimension of a part or
member

i. Line extending from object line to
dimension line

j. Point where two lines meet

Q1
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WRITTEN TEST ‘

2. Describe types of drawings usually included in a set of working drawings. Write your
answers on the blanks provided under each item below.

a. Plot plan

b. Foundation plan

C. Floor plan

d. Elevation

e. Section

f. Detalil

_5()
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. WRITTEN TEST

g. Electrical floor plan

h. Heating, ventilating, and air-conditioning floor plan

i Plumbing floor plan

‘ 3. Match types of drawings in a set of working drawings to descriptions of the
information found on those drawings. Write the numbers on the blanks provided.
Descriptions continue on the next page.

a. Location and dimensions of footings, 1. Plot plan
grade beams, foundation walls, stem

walls, piers, equipment footings, 2. Foundation plan
foundations
, , 3. Floor plan
Location of anchor volts
_ b. Footings and foundations, including 4. Elevation
anchor bolts, reinforcing, control joints 5 Section
Windows, exterior and interior doors, ,
6. Detail

door frames, spec | openings

Roof, cornice, soffit, ceilings, eaves,
gutters, downspouts

Fireplaces, chimneys
Staircases, stair assembly

c. Location, dimensions, and elevation of
structure on site

Finished and existing grade contours
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WRITTEN TEST

d. Grade lines
Floor height
Window and door types

Roof lines and slope, rocfing material,
vents, gravel stops, projection of eaves

Exterior finish materials and trim
Exterior dimensions
e. Building size drawn to scale

Location and thicknesses of interior
partition walls

Dimensions and notes
Location and swing of doors
Location of stairways and elevators

Location of windows

f.  Details of construction and information
about stairs, walls, chimneys, or other
parts of construction that may not show
clearly on plan

Floor levels in relation to grade
Wall thicknesses at various locations
Anchors and reinforcing steel
4. Arrange in order the standard sequence of drawings in a set of working drawings.
Write the correct sequence, numbers 1 through 5, on the blanks provided beside
each of the items below.
a.  Architectural drawings
b. Mechanial drawings
c.  Structural drawings

d. Cover sheet

e. Electrical drawings

HO
N4 |
(4
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' WRITTEN TEST

5. Describe the drawing-identification system used in a set of working drawings. Write
your answer on the blanks provided below.

6. Label the components of the title block shown in the illustration below. Write your
. answers on the blanks below the illustration.

®\ NBI,INC. # @ /@

. wT 12 EASTVIEW ADDN “/
J ___ LEXINGTON, OKLA. c

\ MITCHELL DESIGNS /
(D\ PURCELL, OKLA. 9

= ELEVATIONS _~

DR BY: PROJ NO: 260_~] SHEET
,Appn CK BY: gg
SCALE W'x 107 DATE: 1595 | 4 gurers

gyéé\

o o
>

a o
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WRITTEN TEST

Ident fy standard architectural-linework techniques. For each of the following items,
write an "X" in the blank with the drawing(s) that illustrates preferred methods of
architectural linework.

a. Line-weight contrast

S ) |
| I
|
|
' |
|
I
I
Object line  Hidden & center lines  Cutting-plane line
S V) i l
|
I
: .
|
|
|
Object line  Hidden & center lines  Cutting-plane line
S )

' ]

. |

Object line  Hidden & center lines  Cutting-plane line

b. Line intersections

| _t
1/16"

(1) — (2 — (3
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‘ WRITTEN TEST
c.  Arrowheads
(1) —4
_ @ 4 4
— @ - -
4 = —

8. Label plan symbols used on floor plans. Write your answers on the blanks provided
under each of the illustrations below.

UM A O N AT
e, e, D I T
» . . o PR
RSP AR R R AT A //—’—_/;_\\ /-/‘

i

4.

L
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WRITTEN TEST

UP et

g. h.

9. Label plan symbols used on elevation drawings. Write your answers on the blanks
provided under each of the illustrations below.




AD-267

. WRITTEN TEST

T

k.

10. Identify symbols and methods used in cross-referencing drawings. Write your
answers on the blanks provided under each illustration.

Datum-target symbol Schedule symbols
Plan-grid method Key-plan method
Match-line inethod

L"'_"“_ e e e e e T @
NMATCH L INE
PART 1;‘{ PART 2 1 02

2h7
BEST COPY AVAILABLE




WRITTEN TEST

| -E—- D—T—@
: IR
PART l i 7 COLUMN i ﬁél
I LOCATION B2 i E

©- e _T

G FINISHED (FLOOR, GRADE, CEILING, ETC.)
ELEVATION 112'-0"

e.

11. Label standard headings presented in drawing schedules. Label the headings on
each of the schedules shown in the tables below. Write your answers on the blanks
provided under each table.

a. Column and beam schedule

p P PP )

7

No Description Length Remarks
1 4 3'%" steel-pipe standard | 7-6” —
column w/plates
2 1 W8 » 31 wide flange 12'-0” To be bolted to W10 x
24 below
3 12 C12 x 20.7 steel 9'-0” —
channels
(1)
(2)
(3)
(4)




b. Window schedule

1)
2)
3)
4)
5)

(
(
(
(
(
(6)

O

2

WRITTEN TEST

QOO O

9

SyFn Size Mtgr & calalog nc Remarks Glass

A 60" «4-0" leed "E-Z set” 7248C Alum wplastic Thermopane
screens

B 80" - 40" DO DO 9648C DO DO

Cc 100" <« 3"-0” DO DO 12036C DO DO

D 20" <40 DO DO 2448M Wood trm VPP

E 6-0" . 40" DO DO 7248M DO DO

F 770" « 4'-0” DO DO 8448C Alum wplastic Thermnpanew
screens

G 60" +3-0" DO DO 7236C 0o

C. Footing schedule

A

P

i

Mk " |Elev Reinf Remarks i
1 8” 1-4” 8” 93.4’ 2 #4 Reinf bars each way
2 10” 1-6” 8” 93.4' 2 #4 Reinf bars each way
3 8” 1-4” 8” 97.4' None —

(1)

(@)

(3)

(4)

) —

(6)

(7)

AD-269
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WRITTEN TEST

d. Electrical schedule

PN A

Watt/
*Location Symbol | No | amp Description Manuf/cat no
Lobby S 2 100 Duplex outlet Seymour #41-1

Oc 2 100 Flush ceiling DO #40-2

Conference | & 6 100 Duplex outlet | General #1606
room Oa 2 60 Wall valance DO

Bathroom S 2 100 Duplex outlet | Seymour #41-1
#1 ON 2 100 Ceiling mount | DO #41-3

*Mark number may be indicated

(1)
(@)
(3)
(4)
(5)
(6)

26()
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‘ WRITTEN TEST

e. Door schedule

g P D PP P I

Sym Size Mfgr & catalog no Remarks Material® Thk - Type
1 3-0” x 6’-8” | Phillips Housemart |3 coats ext | Metal 1%" Solid
trim paint
2 3-0"x6-8" |DO M-1 M-5 DO DO DO DO
3 2-0” x 6-8" | DO M-91 DO DO DO DO
4 20" x 6-8” | DO A-4 Stain & lacq | Birch 1%" Hollow
finish core
5 2-0” x 6’-8” | DO A-10 DO DO DO DO
6 2-0” x 6-8” | DO B-17 DO Pine DO Bifold
7 3-0"x6-8" | DO A-5 DO Birch DO Solid core
8 3-0"x 6-8”" | DO A-17 DO DO DO Hollow
core
9 2-6” x 6-8” | DO A1 DO DO DO DO
10 2-10" x 6°-8” | DO D-7 DO DO DO DO
" 2-6” x 6-8" | DO D-4 DO DO DO DO

. (1)

(2)
(3)
(4)
(5)
(6)
(7)

b1
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WRITTEN TEST

f. Room finish schedule

POO 2

walls 7 4 7 7
Ceiling
N E S w
Mark Fioor | Base
no  |Room M FIM F[ M| F | M [ F 1M} F | M]|FIM]FH Materials Paint & finish
101 Ott:ce 1 Al4 DJ6 C 6 C 7 C 7 C 7 D 80" 1 Carpet (NIC) | A Non reqd
102 {Storage 2 Ale Ey7 D 6 D 7 o] 7 D 7 D 80" | 2 Vinyl sheet | B Wall paper ]
NIC)
103 [Lab 5 Al4  E|7 D 6 D 7 D 7 D 7 D 80" | 3 Ceramctile |C Viny! wall
cavenng
INIC)
104 | Dentists 1 Ale  F|8 F 6 A 8 F 8 F 7 H 80" | 4 Woudbase |D Sem-gloss
ofte enamel
105 |Bath - dentist {3 A)d  F}7 B 6 B 7 B 7 B 7 H 80" 5 Vinylbase | E Flat wall
latex
106 | Storage v Al E]T D 7 D 7 D 7 D 7 D 80" | 6 Concrele- | F Stan varnish
tare
107 | Xray lab 2 AlS A7 D 7 D 7 o] 7 D 7 A §-0" | 7 Gypsum G Sem lransp
walled stain
108 | Storage 6 A|4 K7 A 6 A 7 A 7 A 7 A Vanes | 8 Wood H Accoustica!
paneling texlure
iNICi = Not in contract M = Matenal F . Fimigh

(1)
(2)
(3)
(4)

(5)
(6)

(8)

262
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SECTION AND DETAIL DRAWINGS
‘ UNIT 5
UNIT OBJECTIVE
After completing this unit, the student should be able to define and draw common types
of building section and detail drawings. The student should demonstrate these
competencies by completing the assignment sheets and by scoring a minimum of 85
percent on the written test.
SPECIFIC OBJECTIVES
After completing this unit, the student should be able to
1. Match terms associated with section and detail drawings to their correct definitions.
Label architectural methods used in drawing cutting-plane lines.
State definitions of the terms detail drawing and section drawing.
Match types of architecwral section drawings to their correct descriptions.
Identify symlLzis used on section drawings.
Match types of architectural detail drawings to their correct descriptions.
List stairway features described on stairway details.

Label reference methods used for sections and details.

Interpret symbols used in referencing sections and details.

©o © o N o 0 & W N

—

Develop a footing detail. (Assignment Sheet 1)

—
—

Develop a sill detail. (Assignment Sheet 2)

—
N

Develop a cornice detail. (Assignment Sheet 3)

e
©w

Select necessary section views from a floor plan. (Assignment Sheet 4)

—
»

Develop a longitudinal section. (Assignment Sheet 5)

—
o

Develop a wall-section drawing. (Assignment Sheet 6)

263
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. SECTION AND DETAIL DRAWINGS
UNIT 5§

SUGGESTED ACTIVITIES

Preparation . Review unit and plan presentation. Study the specific
objectives to determine the order in which you will present
the objectives.

. Review teaching suggestions given in the "Delivery and
Application" section and >lan classroom aclivities. Also note
suggestions for media and supplemental materials.

Plan presentation to take advantage of student learning
styles and to accommodate special-needs students.

. Obtain filme, videotapes, and other media to supplement
instruction of this unit. See ordering information in the
"Suggested Resources" section.

. Make transparency masters as required.
. Prepare classroom and lab. Put up posters, charts, and

signs; display articles and other references related to the
objectives of this unit.

Delivery Unit introduction
and
Application . Provide students with objective sheet. Discuss unit and

specific objectives.

. Hold a ciass discussion explaining the function of section
and detail drawings in a set of architectural plans. Explain
that these drawings provide the builder with the specific
information concerning building materials and exact
construction methods to be used. Discuss how detail
drawings and section drawings are vital to determine cost
estimates for a project.

J Provide students with information sheet.

Objective 1 Match terms associated with section and detail
drawings to their correct definitions.

. Show examples that illustrate terms and make examples
available in the classroom.

. Use Figure 1 to illustrate your discussion of the terms
cutting-plane line, head, jamb, and sill.

. Use Figure 2 to illustrate your discussion of the terms tread,

. riser, and nosing.

‘ 264
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SUGGESTED ACTIVITIES

Objective 2 Label architectural methods used in drawing cutting-
plane lines.

. Read to students the note introducing the objective. Show
examples of floor plans filled with dimensions and linework
and the corresponding placement of cutting-plane lines.

. Use the figures in the objective to illustrate your discussion
of the differences between architectural methods and
standard practices. Also draw other examples on the
chalkboard to illustrate these differences.

Objective 3 State definitions of the terms detail drawing and
section drawing.

. Review with students fundamental concepts of section and
detail drawings learned in Unit 4, "Introduction to Working
Drawings." Have students study the section and detail
drawings presented in the working drawings of day-care
center that accompany this publication.

Objective 4 Match types of architectural section drawings to their
correct descriptions.

. Read to students the note introducing the objective. Then
discuss with students the common types of section drawings
presented in the objective. Use Transparencies 1 and 2
and the figures presented in the objective to illustrate your
discussion.

. Emphasize to students the importance of producing accurate
and detailed section drawings, as it is these drawings that
are used most during construction.

Obijective 5 Identify symbols used on section drawings.

. On the chalkboard, draw for students the various section
symbols illustrated in the objective. Discuss the correct
procedure for drawing each symbol and the meaning of
each symbol. lllustrate how symbols were developed in an
attempt to graphically connect the actual phiysical
appearance of the material with the symbol that was
developed.

Objective 6 Match types of architectural detail drawings to their
correct descriptions.

Objective 7 List stairway features described on stairway details.

. Read to students the note introducing Objective 6. Then
further explain the concept of a detail drawing.

65




SUGGESTED ACTIVITIES

Explain each type of detail shown in the objective. Show
each type of drawing on the chalkboard or use
Transparencies 3 through 7 and the figures in the objective
to illustrate your discussion.

Discuss with students the features of a stairway described
on stairway details. Again, use Transparency 7 and Figure
13 in Objective 6 to illustrate your discussion.

Arrange a visit to a commercial construction site. Have
students identify various components of the structure under
construction as well as visually connect what they identify
with the building details they have seen drawn in a set of
plans (i.e., footing, cornice, stairway components).

Objective 8 Label reference methods used for sections and
details.

Objective 9 Interpret symbols used in referencing sections and
details.

Read to students the note introducing Objective 8.
Reemphasize the importance of reference callouts.

Draw an example of the section method on the chalkboard
and explain the various callouts. Then, draw an example
of the detail method on the chalkboard and explain the
various callouts. Using these two examples, discuss the
similarities between the two methods.

Use Transparency 8 to discuss the sequence and use of
reference methods in an actual drawing application.

Assignment Sheets 1 through 6

Read with students Student Supplement 1, "Drawing Scales
Used for Sections and Details." Discuss the advantages
and disadvantages of using various drawing scaies (less
drawing sheets recuired versus scales drawn too small to
show construction detail).

Discuss and explain how different scales would affect the
drawing area being used on a single sheet of paper.

Have students select an architectural detail drawing (or
assign a detai! drawing) and draw it ai three different scales.
Discuss the results, such as which was the best scale to
use and why.

Hand out Assignment Shezets 1 through 3. Read the
introductions to the assignments, and explain the information
and sketches presented in the assignment sheets. Answer
any student questions, and then have students complete
Assignment Sheets 1 through O.

2h6
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Evaluation

Suggested
Resources

SUGGESTED ACTIVITIES

Hand out Assignment Sheets 4 through 6. Explain that in
these assignment sheets the students will continue to
develop drawings of the proposed fire station that they
began in Unit 4, Assignment Sheets 3 and 4.

Read the introductions and directions to the exercises in the
assignment sheets. Answer any student questions, and
then have students complete Assignment Sheets 4 through
6.

Give written test.

Compile written-test and assignment-sheet scores on Unit
Evaluation Form.

Reteach and retest as required.

Resources used in developing unit

Print media

Muller, Edward J.  Architectural Drawing and Light
Construction. Englewood Cliffs, New Jersey. Prentice-
Hall, 1985.

International Conference of Building Officials (ICBO).
Uniform Building Code. Whittier, California: 1CBO, 1988.

Spence, William P. Architecture: Design, Engineering,
Drawing.  Bloomington, lllinois: Glencoe, Bennett &
McKnigiit, 1985.

Additional resources

Print media

Harris, Cyril M. Dictionary of Architecture and Construction.
New York: McGraw-Hill, 1985.

Lewis, Jack R.  Architectural Draftsman Recierence
Handbook. Engiewood Cliffs, New Jersey: Prentice-Hall,
1982,

Ramsey, Charles. Architectural Graphic Standards, 8th ed.
New York: Wiley and Sons, 1988.

RE7
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SECTION AND DETAIL DRAWINGS
UNIT 5

ANSWERS TO ASSIGNMENT SHEETS

Assignment Student drawing should be similar to the sketch shown below.
Sheet 1 Instructor should check the drawing for proper symbology, proper
scale, correct dimensions, keyway shown, and grade-line place-
ment.
~' :A ...- -
LT e l
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ANSWERS TO ASSIGNMENT SHEETS

Student drawing should be similar to the sketch shown below.

Assignment

Sheet 2 Instructor should check the drawing for proper symbology, prcper
scale, correct dimensions, keyway shown, and grade-line place-
ment.

EXPANSION JOINT

8” CONCRETE BLOCK
(EXTERIOR WALL) ——»

4” CONC SLAB FLOOR

10” FOUNDATION WALL —==| %

SPEEAD ok
FOOTING ———s| v "y Ty

10”

264
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. ANSWERS TO ASSIGNMENT SHEETS
Assignment Student drawing should be similar to the sketch shown below.
Sheet 3 Instructor should check the drawing for proper symbology, proper
scale, correct dimensions, keyway shown, and grade-line place-
ment.

METAL FLASHING

T g CONCRETE
ol COPING (CAP}

BUILT-UP ROOFING 8" CONCRETE ELOCK

24" INSULATING WEANG |
CONCRETE IR " J==—— BRICK FACING

3'-DEEP METAL
DECKING

. PREFAB CANT STRIP

Assignment Evaluated to the satisfaction of the instructor.
Sheet 4
Assignment Evaluated to the satisfaction of the instructor.
Sheet 5
Assignment Evaluated to the satisfaction of the instructor.
Sheet 6

27()




SECTION AND DETAIL DRAWINGS
UNIT 5

ANSWERS TO WRITTEN TEST

Pa0oe
o= OW;
- Sa —
nNwN B

Complete-building offset method
Complete-building section method
Wall-section method

oo

a. Drawing of an area of construction that has been enlarged to show specific
materials dimensions and construction methods

b. Drawing that shows a portion of a structure as it woula appear on the interior
after a cutting plane has passed through it

a. 3

b. 1

C. 2

a. Earth e. Sand i. Cinders
b. Marble f. Concrete j- Aggregate
C. Ceramic tile g. Cut slate K. Steel
d. Rock h. Flagstone l. Wood
a. 3 e. 5

b. 7 f. 6

C. 1 g. 2

d. 4 h. 8

Answer should include any 6 of the following

a. Total rise f. Headroom clearance
b. Total run g. Handrail height

C. Riser height h. Landing size

d. Tread length i, All material callouts
e. Tread nosing

a. Section method

b. Detail method
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(1)

(3)
4)

(1)

(3)
(4)

ANSWERS TO WRITTEN TEST

Symbol indicating direction of sight

Number indicating sheet number where section view is to be shown
Number indicating sheet number from which section is taken
Section identification letter

Symbol indicating area to be enlarged

Nuriber indicating sheet number from which detail is taken
Number indicating sheet number where detail is to be shown
Number indicating detail number
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SECTION AND DETAIL DRAWINGS
' UNIT 5

UNIT EVALUATION FORM

Student name Unit rating

Assignment sheet ratings

Assignment Sheet 1—Develop a Footing Detail Rating o
Comments:

Assignment Sheet 2—Develop a Sill Detail Rating

Comments:

Assignment Sheet 3—Develop a Cornice Detail Rating

Comments:

Assignment Sheet 4—Select Necessary Section

Views from a Floor Plan Rating

Comments:

Assignrnent Sheet 5—Develop a Longit inal Section Rating

Comments:

Assignment Sheet 6—Develop a Wall-Section Drawing Rating _
Comments:

o 2773
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UNIF EVALUATION FORM

Written test scores

Pretest Other

Posttest
instructor signature Date
Student signature Date

Duphication of this form is permitted.
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Longitudinal and Transverse Sections
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Wall Section
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Footing Detail
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Sill Detail
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Cornice Detail
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® Door and Window Details
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Stairway Detail
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Use of Referencing Symbols
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SECTION AND DETAIL DRAWINGS
¢ T 3

INFORMATION SHEET

1.  Terms and definitions associated with section and detail 4rawings

a. Cornice—Exterior structural trim along intersection of roof and top of wall;
includes all framing and trim members

b. Cutting-plane line (see Figure 1)—Heavy broken line on a drawing with
perpendicular arrows and letters or numbers at each end; used to indicate the
plane at which a cross section is taken and the direction of viewing the object

C. Footing—Section of foundation that supports and distributes structural loads
directly to the soil

d. Head (see Figure 1)—An