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PREFACE: TO THE STUDENT

I. Purposes of Industrial Arts

Understand the concepts, principles, generalizations,
problems, and strategies of industrial technology;

Have an interest in and an appreciation for industry

as that element of the economic system that provides
industrial material goods for the satisfaction of

human wants for those goods:

Demonstrate knowledge and skills that will be useful

in life situations of occupational, recreational, consumer,
and socio-cultural significance.

A,

B.

II. Purposes of Course Content
Man remakes his world

A,

C.

l.

2.

3.

Aware of man's practices in industry in changing the
forms of materials to satisfy human wants for material
products.

Aware of the historical significance of the construction
industry in society.

Aware of the concepts, principles, generalizations,
problems, and strategies of construction technology.

Management in construction

1.

2,

3.

Aware of how ran manages: plans, organizes, and
controlz men &nd materials to satisfy human wants.

Able to perforx;n selected management practices in
planning, organizing, and controlling men and materials
in the field of construction.

Able to gain knowledge, comprehend concepts, apply
knowledge to management practices, analyze management
procedures, synthesize management processes, and
evaluate the effects of management upon given situations,

Production in construction

1.

2.

30

4.

Perform selected construction practices using tools and
materials common to the construction industry,

Develop understandings and appreciations through
experiencing practices and applying knowledge to
various real and simulated situations.

Associate and discriminate between practices used in
on-the~site construction of a structure.

(Gain knowledge, comprehend concepts, apply knowledge

-to production procedures, analyze production processes,

synthesize production practices, and evaluate the results
of production in various situations.

i
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D. Working in the construction phase of industry
1. Gain knowledge and -appreciation of the practices of
hiring, training, working, advancing, and retiring,
2. Be able to identify, associate and discriminate between
occupations in the construction industry.
3. Gain experience in performing the practices of personnel
rclations. :
E. Community development
1. Gain satisfaction of achievement by being able to
manipulate his knowledge and skills to investigate factors
involved in regional development of. constructed works as
they relate to an environmental setting.
F. A construction project
' 1. Gain appreciation and understanding of how man changes
the forms of materials to satisfy human wants through
construction by conceptualizing ideas, discovering
principles, forming generalizations, solving problems,
and determining strategies typical of construction
technology.

III. se of Course Materials

ii
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UNIT I

MAN REMAKES HIS WORLD




TOOLS AND SOCIETY

Reading Assignment

Day 2

Il

II.

Introduction -

A. Only by the creation of tools was man able to advance

B. Results of tool making established a cause-effect situation
which resulted in man's social system

C. Reading assignment traces the evolution of man's social
system as affected by man's tool making

Emergence of Man

A,

Man's life was first characterized by:
1. scavenger hunting ,
9. 1living in cave entrances by day and fields and trees
by night -
3. using sticks, stones, animal bones, and broken
pebble stones for tools in thair natural state
Early man and his created tools
1. The first man was handicapped by:
a. lack of comparable strength to other creatures
b. inability to fight as effectively as other creatures
¢. need to spend more time teaching his children
2. These handicaps forced men to begin tool making and
tool selecting. Tool making and selecting became that
physical and mental exercise which devealoped men's
conceptual thinking and development of a social system
3., Only by the creation of tools was man abla to advance
Beginning approximately 500,000 years ago, man began to
create tools from stone and wood and to make discoveries
1. His first attempts at tool making in stone resulted
in the all-purpose fist axe.
2. FEnergy to use the stone and wood tools was supplied
by human muscle power ‘
3., Man discovered fire for warmth and cocking, but long
before the dizcovery of fire man:
a. learned to speak
b. learned to live in groups
c. shared food
d. educated his children
e. discovered that death'is inevitable and, in order
to bear this burden, he began to believe in life
after death beginning the religious institution,
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Reading Assignment
Day 2 (continued)

III.

Man's expansion and spe01allzat10n began 40, 000 to 50 000

years ago

A. Once man learned to cook food the eating time was cut
down' from several hours to two hours a day permitting:

1.
2.
3.
4

5.

spending more time hunting and fishing

perfecting techniques in tool making

exploring and expanding his . population over earth
pursuing more .cultural pursuits

a. arts

b. personal adornment

c. rituals . :
inventing the bow and arrow and domestlcatlon of dog

B. The chain of cause and effect beglnmng with man's creation
of tools resulted in:. :

UV O DN
L]

»

development in thinking

living in larger groups

more education needed for his children

increased travel | ‘
development of communication, trading, and spemahzatlon
in too} makmg ' ‘»

Man having survived and dominated other creatures plus creating
tools movad into new ages in which inventions and culture were

‘the chief guide to his activities

A. Bronze Age beginning 6,500 years ago

1.

3.
4,
5.

depended upon threes basic inventions:

-a, forced-draft charcoal-fed furnace |
'b. rotating shaft

c. writing : c

was the age of 1nvent10n of new occupation:
a. farming-

b. herd tending

C. scribes

d. craftsmen

2. merchants ,

was the time man began to live in villages
international trade and cultural borrowing increasd
institutions created by man grew in size and
complaxity of detail

B. Iron Age beginning 3,400 years ago

1.

2.

Ordinary man replace stone tools used in

Bronze Age with metal tools

Riding horse and camel extended men's powers of
speed, range of travel, communication, and
volume of trade

26-letter phonetic alphabet and money (coins)
were inventad

ki i




Reading Assignmaent
Day 2 (continued)

4. "Major inventions of the Iron Age included:
a, iron and steel
b. rotary grain mill
c. the screw .

d. the toothad wheel or gear

&, water turbine

f. wind mill

g. gun powder and cannon

h. paper making and printing
5. The results of these inventions:

a. wise men, freed from labor by slaves,
conceived the idea of order and unity in the
universe

b. greaat civilizations arose rivaling our
present civilization

c., political institution becama universal

d. middle class arose

e. craftsmen organized themselves into guilds

| and corporations

f. formal educational institutions were
astablishad

g. people joined social organizations
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PRODUCING ECONOMIC GOODS

Reading Assignmeant i
Day 3 '

I. Introduction
A. The Beonomic Institution is one of the fundamental institutions
of human society. Its function is to satisfy man's wants
- for economic goods
B. Economic goods are material and nonrmaterial

II. Elements of the Economic Institution necessary to produce
the economic goods (see Figure I)
A. Material production consists of:
1. genetic material production
2. extractive material production
3. industrial mataerial production
a. consists of practiczs that affect humans and
materials to produce industrial material goods
b. industrial matarial goods are produced by
manufacturing and construction

===
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Reading Assignment
Day 3 (continued)

B. Non-material production consists of such economic activity as:

1. legal

2. marketing
3. finance
4. others

Figure ‘I:

r ELEMENTS OF THE ECONOMIC INSTITUTION
Economic Institution
provides

Economic Goods

through the combination of

Material Production — and — Other Economic Activity
‘ ~Communication
Genetic--Extractive--Industrial ~ —— -~ — — = — e - -
~Domestic
Construction |
| —~ Education
Manufacturing

— Entertainment and Recreation

—Finance, Insurance and
Real Estate

~Health
— Legal

— Marketing

-~ Transportation
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Reading Assignment
Day 3 (continued)

A. Material production within the Economic Institution
consists of two concepts: '
1. historical equation of man's material welfare,
MMW=NR+HEXT :
a. man's material welfare
b. natural resources
- (1) climate, soil, water
: (2) animals, forests
ﬁ (3) minerals, metals

g III. Concepts to Know

C. human energy
d. tools the one thing which nature did not
provide '
2. Methods of material change:
a. combining

H b. separating
' c. forming
- B. The relationship between material production and other
ﬂ: economic activity can be expressed more fully by the
: equation--
, Man's Material Welfare = Natural Resources +
n: Human Energy + Capital + Finance + Information +
Energy
INDUSTRY IN THE ECONOMIC SYSTEM
Reading Assignment
- Day 4 '
|4
- I. Evolution of Industry
r A. Prior to 1800 almost all work and products were produced

| by tools and simple machines powered by animal power
(including human)
T B. During 18th and 19th centuries man discovered how to
assemble tools and simple machines to make products
C. Modern industry was the change from the use of tools
and simple machines pcwerad by animal to machines
ﬂ powered by energy other than animal power.

5
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Reading Assignment
Day 4 (continued)

D.

Modern industry by its evolution and increasing industrial
material production aifacted society:
1. created the factory system
2., virtual elimination of the craftsman, changing him

to a factory worker under factory rules
3. caused increased division of labor and specialization
of function ' ‘
created a working-class with its organizations
redistribution of wealth and ownership
shift in economic and political power
removed large numbers of people from farm life
disrupting a life which had existed for thousands
of years

N oG

II. Industry

AO

Industry is that subcategory of the Economic Institution
which: ,
1. substantially changes the form of material in response
to man's wants for material goods
2. provides the knowledge of how to efficiently use and
service its material goods
3. produces those goods used in other economic activity
Only manufacturing and construction are engaged in the
forming of materials
Other economic activity operate and control these material
goods to provide non-material production
To produce any good (material or non-material) man follows
the sequence of processes which comprise the Model of
the Economic System of Society (see Figure II)
1. [Initiation
2. Resources (inputs)
a. Financial

b. Human
c. Capital
d. Material
e. Energy

f. Knowledge
3. Practice

a. Human

b. Material
4. Distributed goods (outputs)
5. Satisfaction of wants




Reading Assignment
Day 4 (continued)
Figure II
MODEL OF THE ECONOMIC SYSTEM OF SOCIETY

RESOURCES

FINANCIAL PRACTICES
HUMAN SATISFACTION
INITIATION ~> CAPITAL —————> HUMAN —> DISTRIBUTED ———> OF
. MATERIAL GOODS WAN'TS
. ENERGY MATERIAL ) .

. KNOWLEDGE ) ’ .

......O..0.00...O....OO....OOOO..O.......O.......................

THE TECHNOLOGY OF INDUSTRY

Reading Assignment
Day 5

I. Introduction
A. Industry fulfills that part of the Model of the Economic
System of Society labzled "Practices” (see Figure III)

Figure III

PRACTICES
Industrial Production Practice
Preprocessing Human
Processing affecting
Post Processing Materials
Satisfaction
Initiation -+ Input ——s 1 , »>Output —a of
. (Resources) (Distributed  Wants
. Financial Industrial Management Practice Goods) .
. Human - Planning Human . .
. Capital Organizing aifecting . “
. Material Control . Material . .
. Energy 5 . .
. Knoyvledge . K .

[ ] [ ] [ ] [ ] L]
.
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B. Practice affects humans and matoerials
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Reading Assignment

Day 5 (continued)

II. Practice when analyzed consists of three major divisions
A. Industrial management practice
1. Planning
2. Organizing
3. Controlling
B. Industrial practice primarily affecting materials
1. Preprocessing -
2. Processing
3. Post processing
C. Industrial practice primarily affecting humans

1. Hiring

2. Training
3. Working
4. Advancing
5. Reatiring

STORY OF CONSTRUCTION

Reading Assignment
Day 6

I. Intreduction
A. The development of structures in all countries has been
dependent upon the natural resources available, climate
and knowladge of construction methods.
B. This assignment traces the development of construction, its
purposes and the present types of construction

II. Development of Construction
A. Early men depended upon natural environment
1. Tens of thousands of years passed as man:
a. accumulated knowledge
b. invented tents of animal hide |
¢. discovered that animal husbandry and agriculture
supplied food more efficiently than hunting
2. As aresult of man's accumulated knowledge and
discoveries man began to cluster in tiny settlements
about 6000 B.C, somewhere in the middle cast-~
probably Mesopotamia
a. as settlements grew into villages, then cities,
(1) specialization arose
(2) among thase specialists was the artisan
(3) the artisan by trial and error amassed a body
of knowledge with which he used to build
dwellings and temples and to dig canals to
water his fields

8
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Reading Assignment
Day 6 (continued)

B. A great center of civilization arose in the neighborhood of
the Tigris and Euphrates
1. Here city-states developed
2. Palaces and temples were erected
3. Embankments and levies were constructed to
contain flood waters
‘ 4, A huge dam, the Marib, was used to supply water
f‘ 5. An aqueduct supplied water to the city of Ninevah
6
7

. Brick sewers (4000 B.C.) were found in Ninevah
. Roads and bridges were built which joined the empires
of Xerxes and Darius
C. In Egypt
1. First dwellings ware made of wood frame with walls
and roof of reeds, lotus, and papyrus
i_ 2. Later buildings were constructed from mud mixed with
% straw formed between molds and sunbaked
’ 3. Egyptians used Corbel system (3000 B.C.) to lay bricks
and form the false arch
t 4, Egyptians progressad from mud to use of stone~~limestone,
sandstone, and granitce
; 5. Egyptians used construction tools and simple machines
E invented by others
a. Pulley
L b. Windlass
¢. Capstan
d., Lever
: €. Roller
; D. These middle eastern civilizations were followed and
ovearlapped by a period of time by those of Greece and Rome
; 1. CGreecian civilization beginning 3030 B.C. contributed
fundamental studies of physics and hydraulics and
mathematical surveying upon which planned construction
; dependead
; 2. Roman civilization beginning 3000 B.C.
| a. used Greecian discoveries and inventions to their
fullest use but did not make any revolutionary
improvements over them
b, first consistent and common use of concrete made
from hydraulic cement which will harden under water
to build
(1) harbor developments
(2) foundations
(3) arches and domed ceilings
(4) arched bridges
(5) aqueducts
(6) tunnels
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Reading Assignment
Day 6 (continued)

I1I.

E. Middle Ages

1. Most spectacular achievements were the construction
of great cathedrals

2. Designed and constructed sound and beautiful bridges

3. Developed structures to harness wind and water power

4, There was no great change in construction methods or
materials, The methods and matarials were primarily
those of predecessors

F. Today

1. Structural steecl has changed most construction

2. DBrick and stone keep out elements and are not vital
to the structure

3. Brick and stone are being replaced by glass

4. Steel structures are themselves being replaced by
prestressed concrete

5. Plastics, laminates, and other recently discovered

materials and knowledge are affecting construction

Purposes of Construction

QW

td

Provide access
. To retain

Provide altitude
Provide service
Provide shelter

Types of Construction
A. General building construction
1. Skyscrapers
2, Office buildings
3. Apartments
4, Plants
5. Schools
6. Hospitals
7. Churches
B. Highway construction ,
1. Highways
2. DBridges
3. Grade separations
4, Culverts 1
5. Paving
6. Earthmoving
7. Traffic controls
8. Landscaping
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Reading Assignment
Day 6 (continued)

C.

Heavy construction
1. Tunnels ,
Airports ..
Dams : o
Missile bases
Railroads
. FPlood control projects
tilities construction : )
Pipeline installations
Sanitation projects
Waterworks
(Other utility needs)

SO N
. . « e @
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MAJOR CONSTRUCTION PRACTICES

Reading Assignment

Day 7

I. Introduction

A,

B.

C.

As explained previously the production of any economic good
follows the sequaence of the economic system of initiation,
obtaining resources or inputs, the production practices, the
output or distributed good, and the satisfaction of wants
This assignment is primarily concerned with practices in
managemant in construction and practices in production

in construction

Many functions in management and construction overlap

in the time of their being done

1. Management in construction consists of:

A,

planning

1. formulating
2. researching
3., designing
4, developing
5. <engineering
organizing

1., structuring
2. supplying
controlling

1. directing

2. monitoring
3. reporting

4. correcting
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Reading Assignment
Day 7 (continued)

III. Production in Construction
A. Preparing the site
1. Setting up temporary facilities
2. Clearing the site
3. Surveying for construction
4, Earthworking
B. Building the structure
1. Setting foundations '
2. Building the major structural elements
3. Installing circulatory systems
4, Finishing the structure
C. Completing the site
1. Landscaping |
2. Removing temporary plant and facilities
D. Post processing
1. Repairing
2. Altering
3. Installing
4, Maintaining

THE CREATION OF A BUILDING

Reading Assignment
Day 8

I. This is the story of the creation of a bu'ilding from the idea
to build to the finishad product |

I1I. Initiation determines:
A, need
B. want
C. feasibility

III. Obtain resources or determine that they can be obtained when

neaded

A, Financial
B. Human
C. Capital
D. Material
E. Energy

F. Knowledge

12
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Reading Assignment
Day 8 (continued)

IV. Management needed before actual material production
A, Planning
1. Formulating
2. Researching
3. Designing
4, Developing
- 5., Engineering
B. Organizing
1. Structuring
2. Supplying
C. Controlling
. 1. Directing
2. Monitoring
3. Reporting
4, Correcting

st o> f e RS iR Al

- Ut

V. Production in Construction
A. Preparing the site
1. Setting up temporary facilities i
a. Providing temporary access and protection
b. Establishing temporary shelters
¢. Providing temporary utilities
2. Clearing the site
a. Reducing obstacles
b. Handling materials
3. Surveying for construction
a. Referencing to existing features
b. Laying out the structure
4. Earthworking
a. Mobilizing egquipment
b, Earthmoving
c. Protecting existing utilities
d. Shaping and stabilizing earthworks
Building the stfructure
1. Setting foundations
a. Making and placing forms
b. Setting reinforcement
c. Preparing foundation materials
d. Handling materials
e. Bonding
f. Curing
g. Removing forms
h. Finishing foundations

e

13

[ ERIC

Full Tt Provided by ERIC.




Reading Assignment
Day 8 (continued)

2. Building the major structural elements
a. Preparing materials
b. Fabricating components and temporary forms
c. Setting reinforcement
d. Handling materials and components
e, Treating
f. Removing temporary forms
3. Installing circulatory systems

a. Installing permanent utilities and mechamcal plant .

b. Providing temporary equipment
4, Finishing the structure :
a. Enclozing the structure (rough finishing)
b. Completing the structure (fine finishing)
C. Completing the site
1. Landscaping
2. Removing temporary pﬁant and facilities
D. Post processing :
1. Repairing
2. Altering
3. Installing
4., Maintaining

A MASTERPIECE OF CONSTRUCTION
" PHE DAM"

Reading Assignment
Day 9

See outline of Day 8 for guide to writing the initiation
and construction of "The Dam" -

14
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THE CONSTRUCTION FIELD

Reading Assignment
Day 10

I'

II.

I1t.

AV

This reading assignment attempts to answer some personal

questions concerning the individual who works in the construction
field,

What type of person enjoys working in the construction field?

What type of life does a person have when working in the
construction field?

~ What employment opportunities are there in the construction field?

What qualities and education must a person possess to succeed
in the construction field?

15
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Reading Assignment

INTRODUCTION TO INDUSTRIAL MANAGEMENT

L))

Day 11
I. Introduction
A. All lifz activity is managed
1, PFamily affairs
" 2. Home owned business
3: Large corporation -
B. Management activity is universal
1. Agriculture example
2. Business example
3. Industiry example
a. Manufacturing
b. Construction
II. Management in Industry

II1.

A.

Levels of management

1. Top management

2. Middle management

3. All members of organization as "managers"
Role of management

1. Profit motive as major ynal

2. Develop plans

3. Implement plans

4. Control plans

Management Practices

A.

Planning
1. Importance of plans
2. Types of plans -

a. Short range

b. Long range
3. Kinds of planning

a. Formulating

b. Researching

¢. Designing

d. Developing

€. Engineering
Organizing
1. Importance of organization
2. Types of organization (line - staff - functional, etc.)
3. Kinds of organizing

a. Structuring

b. Supplying

16
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Reading Assignment
Day 11 (continued)

JA

C. Controlling
1. Importance of control
2. Types of control
a. Cuality
b. Quantity
3. Kinds of controlling
a. Directing
b. Monitoring
c. Reporting
d. Correcting

Summary

INTRODUCTION TO PLANNING

Reading Assignment

Day 12
I. Iniroduction
II. Planning is a decision making process

III.

IV.

A. The forming of an idea
B. The establishment of mathod

Planning is a creative process
A. Designing
B. Engineering

The phases of planning are all necessary for the total product
and they are listed as:

A. formulating

B researching

C. designing

D. developing

E. engineering

17
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FORMULATING

Reading Assignment

Day 13
I. Introduction

A. First step in planning

B. Formulating gives proof that an idea is valid
1. Idea forced into some depth
2. Idea is tested by several people for validity
3. Reasons for its existence are statzsa

C. Elements in formulating and their relationships
1. Determining goals
2. Establishing specific objectives
3. Setting policies
4. Programming

II. Determining Goals

I1I.

V.

A.

Goals should be feasible in terms of the idea as well

as the desired end result

1. Goals limitad to realistic picture of project

2. Goals should be specifically stated but general
enough in nature to allow flexibility in objactives

Goals will differ as the man's position towards the

project differs

1. Contractor - profit

2. Owner - product

3. Architect - profit and product

Establishing Specific Objectives

A.
B.

C.

Objectives means of reading goals

Objectives casier to realize

1. More closely related to the project

2. Set by those more familiar to the area the
objective is intended

Objectives determine qualitative and quantitative

valuas for the glven project

Setting Policies

A.

Policies like objectives are important in terms of
meeting goals '
Policies are of varying degrees of importance

High level policies considered as a course of action
Low level policies means of intermediate control

18




Reading Assignment
Day 13 (continued)

V. Programming
A, Creating a structure for the program
B. Listing phases for the project
C. Estimation of time involved
D. Allows rough estimates of cost and manpower required

RESEARCHING

Reading Assignment
Day 14

I. Introduction
A. Obtaining supporting material for an idea
B. Two ways of researching
1. Dig out of past
2. Create your own supporting material
C. Profit from past experiencaes
D. Reésearching involves:
l. retrieving
2., describing
3. experimenting
4, forecasting

II. Retrieving

A. Referring back to history of similar construction projects
1. General information libraries
2. Computer storage
3. S8pecified libraries

B. Obtaining relative information pertaining to the
natural elements of the project
1. Soil tests
2. Surveying
3. Climate reports

III. Describing
A. Arrange, interpret and clarify data so that it may be
understood by others
B. Brings about need for more retrieving to be done
C. Material must be complete for total comprehension
of project
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Reading Assignment
Day 14 (continued)

IV. Experimenting

Meant to lead to progress for the entire

construction industry

People involved

1. True experimenter

2. Independent firms

3. Individual industries trving to meet demand
of construction industry

Recent discoveries

1. Fiber-reinforced concrete

2. Plastics used in construction

3. Inflatable buildings

V. Forecasting

Looking forward and predicting into a project

1. Men

2. Materials

3. Cost

4, Time

Preparing results of experimentation in terms of
predicting usefulness of the discovery for the industry

INTRODUCTION TO DESIGNING

Reading Assignment

Ll

Day 26

A.
B.

- C.

ERIC

Full Tt Provided by ERIC.
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I. Introduction

- II. Importance of Design

Design inherent in all man made objects
Design vital element in life
1. Survival through design
a. Life and death ~ bridges, roads, tunnels
b. Living -~ homes, offices
2. Mental and physical aggrevationz
a. 1mproper lighting
b. Lack of human eangineering
Saarinen's three’' stages.of design
1. Unconscious: primitive - simple direct solutions
2. Conscious: Greek - refinement of esthetics
3. B8elf conscious: late renaissance up to modern
movement ~ decoration

20




Reading Assignment
Day 26 (continued)

D. Todays organic design revolution
1. Emphasis; the structure itself is the strongest
design element
De~-emphasis: applied decoration
Design that brings out best in people
a. Not culture grabbing
b. Not for show

W N

III. Characteristics of Good Design
A. Function serves the purpose for which the object
is designed
1. Human wants
2. Human needs
B. Simplicity
ﬁ 1. The most with the least
: 2. Economy
3. CEfficiency
4. Elimination of clutter
C. Honesty
1. To the object itself
2. To the materials, process, and tools
3. To the culture
D. Appeal to the senses
l. Visual
2. Tactile

IV. The Design Process
A. Planning the shaping of materials to satisfy man's needs
B. How is it done
1. Determining the basic function
2. Analyzing the function to reveal various services
the object is to provide
3. Determining physical elements
4. Organizing parts into a general framework
"eolution in principle" '
5. Conceiving alternate solutions
6. Selecting final solution
7. Communicating final design

21
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DETERMINING FUNCTION -
PREPARING PERFORMANCE SPECIFICATIONS

Reading Assignment. .

Day 27 .',
I. Introduction
A. Determining function
B. Preparing performance specifications
II. Determining function S
A, Listing activities or uses of project
1. What is the structure to do for people?
a. Keep them warm
b. Keep them dry
¢c. Etc.
2. ‘What do the people want to do with this structure?
a. Eat
b. Sleep
¢. Dance
d. Etc.
B. Information gathered by research
1. Book work
2. Physical analysis .
C. Functions not always obvious
1. Too obvious to see
2. Hidden functions
D. Function - determines final design
1. Dam |
2. Road
3. Bridge
E. Good design accommodates all possible related functions
F. Functional schematics

| et}

=i

1. Relating function to each other
2. Assigning values to functions

Preparing Performance Specifications

AO

B,

Schematics relate function without regard for zize or scale
1. Size relationships
2. Visual relationships
Each activity or function has a dimensional requirement
1. Minimum requirements
a. Example
b. Example
2. Designers emphasis

22




CONCEIVING A SOLUTION IN PRINCIPLE -
CONCEIVING ALTERNATE SOLUTIONS

Reading Assignment
Day 28

I. Introduction
A. Conceiving a solution in principle
B. Conceiving alternate solutions

IiI. Conceiving a Solution in Principle
A. Giving a form to an idea
1. First draft
2. Solving no problems
B. Growth solution
1. Growing from schematic
2. Growing from performance specifications
C. Gives insight '
1. Poses problems
2. Suggests answers
D. PFirst place for realistic considerations
1. Structural system
2. Overall visual form
3. Economical fecasibility
E. Solutions conceived through knowing limitations

III. Conceiving Alternate Solutions

A, Tools for design
1. Problems
2. Limitations

B. Alternaie solutions are attempts to solve problems
within limitations

C. Never a finished solution
1, More problems created
2. More refinement in detail
3. Only a final solution

23
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SELECTING A SOLUTION

Reading Assignment
Day 29

I. Introduction

II. Establish Criteria for Solution
A. Objectives
B. Requirements
C. Limitations

III. Evaluate Solutions
A. Criteria
B. Value judgment
C. Ease of understanding
D. Client's preference

COMMUNICATING DESIGN SOLUTION

Reading Assignment
Day 30

I. Introduction
II. Rendering

A. Realistic appearance
B. Media

1. Watercolor ~ casein
2. Ink - washes

3. Color pencil

4, Pencil

I1I. Presentation Speech
A. Selecting strong points and amphasizing them
B. Using client's ideas as basis for good points
C. Relate to community and other people

IV. Argument
A. Know solution well
B. Know counterbalancing points

24
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DEVELOPING IN THREE DIMENSIONS

- Reading Assignments
Day 31

I. Introduction

- II. Problem Solving
A. 5Simple models
B. Working models

ITI. Analysis of Design
A, Simple models
B. Scale models

IV. Presentation Models

V. Experimentation
A. Full scale models
B. Working models

INTRODUCTION TO ENGINEERING

Reading Assignment
Day 32

I. Introduction
A. Engineering is a part of every constructed object
1. Construction industry
a. Bridges ’
b. Dams
c. Towers
| d. Highways
2. Manufacturing
a. Machines
b. Furniture
c. Cars ,
B. Enginecering necessary for the structuring of life's
necessities and pleasures

II. Not to be confused with design

A. Engineering is another look at design
B. Engineering structures the design

25
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Reading Assignment
Day 32 (continued)

III. Elements of Engineering
A. Detailing design communication
B. Detailing specifications and standards
C. Estimating
D. Scheduling

DETAILING DESIGN CO'MM_UNICATION

Reading Assignment
Day 33

i I. Introduction

B II. Detailing the design-working drawings
A. Entire construction project detailed

! 1. Structural systems

ﬁ 2. Modular design

B. Detailing site plans

C. Detail utilities

m D. Detailing structure itself |
E. Detailing services for the structure

] III. Symbols
A. TUniversal language
B. Simplification of detailing

IV. Scale Drawings

A. Dependent on necessary detail
B, For ecas= of handling

DETAILING SPECIFICATIONS AND STANDARDS

Reading Assignment
Day 34

|
3

I. Introduction
A. Definition
B. Stages of:
1. role of specifications
2. catalog specifications
3., mass-produced products

26
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Reading Assignment
Day 34 (continued)

II. Sources of Material
A. Building codes

1. City

2, State i
3. County
4., Safety

5. Specialized
B. American society for testing and materials ASTM

f: III. Assembly and Reproduction
A. Old specifications
B. . Cut and clip method
C.  Paragraph method
D. Guide specifications

IV. Specifications of Materials and Processes
A. Dimensions -
1. Not drawing dimensions .
2. Material dimensions.
B. Cuality
1. Type of material
2. Grade of material
C. Finish

ESTIMATING - SCHEDULING

Reading Assignment
Day 35

I. Introduction
A. Estimating
B. Scheduling

[I. Estimating

A. Preliminary estimates
.  Through client interest
. Schematic stage - volume and area estimates
Must be reasonably accurate '
Architectural area
Architectural volume

g W
L ]
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Reading Assignment
Day 35 (continued)

IiI.

B.

Unit costs
1. Variations affecting unit costs
a. Design and construction
b. Location
c. Time of construction
d. Miscellaneous
2. Similar units cost about the same
a. Building type
b. Material classification
Early cost approximation
1. Assumed cost per occupancy unit
a. Hospital bed
b. School rooms
2. Volume and arca figures
Semidetailed estimates
1. Employed when doing
a. Remodeling job
b. Structure unique in design
2. Detailed element cost analysis (in place unit
cost method)
Quantity survey and unit cost estimating
1. Labor cost estimated
2. Each material estimated by cost per unit of material

Scheduling

A,

B'

Types

1. Critical path method

2. Bar chart

Progress chart

1. Shows times alloted for each section of the job

2. Show parts to be completed before others can be
started

28
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INTRODUCTION TO ORGANIZING

Reading Assignment
Day 36

I. Introduction

A, All activities are organized
1. Family chores
2. School classes
3. Small business
4, Corporations

B. Organizing occurs in all industries
i. TFarming
2. Manufacturing
3. Construction

II. Organizational Practices
A. Structuring the organization
B. Supplying resources

STRUCTURING THE ORGANIZATION

Reading Assignment
Day 237

I. Introduction

A. Organizing manpower
1. Work assignment
2. Establish hierarchy

B. Practices of structuring
1. Analyzing work tasks
2. Determining worker functions
3. Establishing roles
4., Setting work conditions

II. Analyzing Work Tasks
A. Know requirements for completing a construction job’
1. Mental requirements
2. Physical requirements
B. Determining individual tasks
1. Sequance system
2. Trade assignments

29
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Reading Assignment
Day 37 (continued)

11I. Determining Worker Functions
A. Know each job
B, Select his actions to handle job
IV. Establishing Roles
A, Knowing men
1. Experience
2. Competance
B. Selecting managers
1. Responsible for their own work
2. Responsible for other mens' work

V. Setting Work Conditions
A. Proper working methods
B. Safety precautions

SUPPLYING RESOURCES

Reading Assignment |
Day 38

I. Introduction
A, Supplying men
P. Supplying materials

II. Requisitioning
A. Men
1. Management
2. Contractors
B. Materials

II1I. Procuring and Subcontracting
A. Materials
B. Men and materials

IV. Routing
A. Providing for
B. Timing
1. Protecting mataerials
2. Site arrival

30




Reading Assignment
Day 38 {continued)

V. Storing
A. Planning the site
B. Equipment
C. Materials

1. Sequence
2. Protection

INTRODUCTION TO CONTROLLING

Reading Assignment
Day 41

I. Introduction

II. Assumes proper execution of project

. Cuts down on poor workmanship

. Assumes use of specified materials

. Maintains quality workmanship

. Cuts down on loss of money and time

. Provides feedback to designer and owner of progress
. Corrects errors made as fast as possible

oqQw>

ot

IIT. Phases of Controlling
A. Directing
B. Monitoring
C. Reporting _
D. Correcting

31
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DIRECTIN G

Reading Assignment

Day 42

I. Introduction
Give directions that will obteain desired results

A,

1.
z.
3.

4.
5.

Issue good instructions

Follow up instructions

Use standeard practices and indoctrination to simplify
directing

Explain why, to ensure understanding

Use consultetive direction in key relationships

The directing pcsitions are

1.
2.

Suparvising
Coordinating

II. Supervising
Takes place in planning, organizing and production
Overseeing activity

A.
B.

IlI. Coordinating
Promote coordination in all phases of administration

A,

1.

2.

w
.

Harmonize programs and policies

a. Check for consistency

b. Synchronization

Organize for coordinated action

2, @Group closely related activities

b. Make organizetion and proceduras clear-cut
Design effcctive means of communication
Aid voluntary coordination

a. Install dominant objectives

b. Develop customs and terms

¢. Encourage informal contacts

d. Provide liaison men where needed

g. Use ccmmittees

MONITORING

Reading Assignment

Day 43

I. Introduction

II. Inspecting




Reading Assignment
Day 43 (continued)

I1I.

IV.

A. General feature inspecting
1. Observing personnel actions
2. Listening for unfamilier work sounds
B. Dimension inspecting
1. Gaging
2. Comparing
3. Measuring
C. Soundness inspecting
1. Sectioning
2. Non-destructive testing
D. Chemical and metallurgical inspecting

Inventorying

A. Continual prccess

B. Quantity of materials
C. Quality of meaterials

Timekeeping
A. Keeping treck of work time
B. Kinds of timekeeping

1. Timeclock

2. A timekueper

3. Men paid by thc job, rather than the hour

REPORTING

Reading Assignment
Day 45

I.

I1.

III,

1v.

Introcduction
A. Next step in controlling phase
B. The steps in reporting are:

1. Compiling

2. Appraising

3. Notifying

Compiling
A. Upon completion of the inspecting phase
B, Gathering and collecting information

Appraising

Notifying

33




CORRECTING

Reading Assignment
Day 4%

I. Introduction
A. Lack of perfection
B. Short cuts
C. Methods of Correcting

1. Adjusting
2. Expediting
3. Restraining
4, Replanning
5. Redirecting
6

. Retraining

II. Adjusting
A. Poor alignment
B. Men must adjust
C. Definition

ITI. Expediting
A. Work activity
B. Men
C. Definition

IV. Restraining
A, Definition
B. Activity
C. Men

V. Replenning
A. Offense to defense
B. Revisions

VI. Redirecting
A. Change in policy
B, Stricter supervision
C. Better coordinating

VII. Retraining
A. Change in original process
B. Advancement in technique

34
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CHANGING THE FORM OF MATERIALS

Reading Assignment
Day 53

I. Shaping the Environment
A. TFunctions of structure (purposes)
1. GShelters - buildings, houses, garages ' r ,
2. Accesses ~ roads
3. Span distance - bridges -,
4., Retsining - dams -
5. Elevate - towers
0. Penetration - tunnels
7. Utility - reservoirs, sanitary plants, powerlines
B. Major phases of on-site construction
1. Preparing the site
2. Building the structure
3. Completing the site
C. Post Processing
1. Repairing
2,- Altering
3. Installing
4, Maintaining

II. Worker Control Over Materials
A. Measuring
1. Laying out
2. Marking
B. Positioning
1. Aligning
2. Adjusting

III. Practices of Material Handling
Protecting

Generating

Fluidized transport of solids
Flow transport of solids and liquids
Loading

Unloading

Attaching

Carrying

Hoisting

Lowering

Releasing

RUNDOQMEYQW P
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Reading Assignment
Day 53 (continued)

IV. Practices of Material ‘Separating
A. Classiiying
B. Material Removing

V. Practices of Combining Meaterials
A. Mixing - L
B. Coating
C. Assembling

VI. Practices of Forming Materials
A. Working
B. Displacing
C. Thermal Conditioning .

PREPARING THE SITE

Reading Assignment
Day 54

I. The Need For Preparing a Site
A, Kinds of sites
1. Rural - restricted, unrestricted
2. Urban - restricied, unrestricted
3. Suburban - restricted, unresiricted
B. The earth as a material to be shaped
1. Types of soil
a, Compacted earth

b. Rock
c¢. Marsh
2. Topography
a. Flat
b. Sloping
¢. Rugged
d. Plant covered

II. Stages in Preparing a Site

A. Setting up temporary facilities
B. Clearing the site

C. Surveying for consiruction

. Earthworking

36
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SETTING UP TEMPORARY FACILITIES |

Reading Assignment
Day 55

I. The purpbse of providing temporary facil'i'i:'iesl is to provide:
A. accesses for men and equipment |
B. privacy and protection for men and equipment

iI. Problems in setting up temporary facilities are:
A. gaining water and power .
' B. overcoming difficult access

. PROVIDING TEMPORARY ACCESS AND PROTECTION

Reading Assignment
Day 50

1. Accesses for Men, Materials, and Equipment Are Needed
A. Accesses must be adequate to handle the traffic assigned to
them, e.g., heavy trucks and equipment.
B. Adjoining land, whether structure or land, must be protected
~ against damage and collapse. - ‘
C. Materials and equipment must be. protected against theft.
D. Non-construction personnel and construction personnel must
be protected against accident, either on or near the site.

E. Accesses to and on the site must be provided which may

_ involve the building of roads and/or pathways.

F. Every site must have access protection . _

G. Restricted sites may pose special problems with regard to

the provision of access.

II. Protecting Personnel and Property . .
A. The contractor has a responsibility for the safety of both
' construction personnel and general public, as well as adjoining
property and site materials. '
1. The contractor is responsible for the safety of his men
and of the public. ,
2. The contractor is responsible for the protection of adjoining
property against damage or collapse. . . - . .
3. The contractor is responsible for. the protection of the site
and contents against loss by theft.

37




e e T e PR e e, e+ e e o o earre e s NSO e ————

Reading'Assignment
Day 56 (continued)

B. Posting is the erection of signs and notices against damages

from construction operations.

1. These signs should be posted in advance.

2. They should be easy to read, and in a position which
would attract attention. | .

C. Fencing is the erection of & barrier or obstacle in order to

prevent access.’ |

1. Fences should be sturdy enough to last for the duration
of the construction project. ' :

2, Fences should be of sufficient height to prevent trespassing.

3. Fences may be built of timber, wire and post, sheeting,
and many other materials.

D, Banking is heaping earth or other material to discourage passage

through, or across, the site. ,

1. Banking is rarely used solely for the protection of property
or personnel.

2. Such protection is incidental to the stockpiling of some
material, or to grading, or other earthmoving operations.

3. Bulldozers, backhoes, draglines, etc. may be used.

E. Ditching is digging a trench or ditch to prevent passage across

or through the site. o

1. Trenches or ditches are rarely dug for the sole purpose of
protecting personnel and/or property.

2. They usually form part of a temporary site drainage system
for the conirol of ground water.

3. The ditch iiself, especially if it is deep, should be sign-
posted. ' .

4, Ditches act as barriers, usually only in 28 secondary manner.

5. Excavators, backhoes, trenchérs, clamshells, etc., or
hand-digging tools (shovels, picks, etc.) may be used.

F. DBracing and Shoring prevent collapse by transmitting or diverting
pressure or weight.

1. Adjoining property, depending upon its condition and
structur al desian, may need to be shored or braced to
prevent collapse or damage.

2. Props or supports placed diagonally to, against, or under-
neath something prevent sagging or collapse.

3. There are many methods of shoring and bracing--horizontal, |
vertical, diagonal,

4, Materials used are timber or steel.

G. Weatherproofing is treating surfaces to prevent the passage of
moisture to the interior of an adjoining structure.

1. Parts of adjoining structures which have been exposed by
construction work on the site must be protected against
the weather.

2. This is usually accomplished by applying a thin membrane
or skin to the exposed surface, or coating the surface with
a waterproof material.
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Reading Assignment
Day 55 (continued)

3. Materials used include asphalt, waterproof paper, and
cement rendering., .

III. Laying Roads and Walkways

A.

Roads and walkways are necessary for the movement of men and

materials.

1. Any site may pose special problems of access, e.g., over-
coming physical obstacles, or location remoteness.

2. The practices involved in laying roads include: grading,
bridging, compacting, surfacing, and rolling.

Grading is leveling the earth's surface.

1. Some grading is always necessary.

2. An attempt is made to balance the amount of earth cut away
with the amount which must be filled in.

3. Bulldozers, draglines, scrapers, spreaders, and manpower
are used in grading operations.

Bridging is building an access route to join together two otherwise

inaccessible points.

1. Bridging is often expensive, so the need for a bridge should
balance the cost of providing it.

2. Temporary bridges are often built of prefabricated units of
metal or timber.

3. Cranes, hoists, and jacks are often used in the construction
of temporary bridges.

Compacting is consolidating the soil particles to prevent settle-

ment, thus provisiing a stable base for roads and walkways.

1. Soils disturbed by earthmoving operations need to be compacted,
because if this iz not done, settling earth may cause damage
to the surface or structure overlaying it.

2. Compressed air tampers, "sheepsfoot" rollers, and smooth
roliers are used in compacting.

Surfacing is coating or otherwise covering a base material.,

.  Surfacing may not always be necessery.

. The type of traffic may dictate the kind of surfacir.g used.

. Road or walkway surfaces may require periodic maintenance.

Some materials used are: concrete, blacktopping, loose

gravel, etc.

5. Rollers, dumptrucks, and concrete layers are typical of
equipment used.

Rolling is the smoothing and compressing of the road or walkway

surface coating.

1. Only some types of surfacing materials need to be rolled.

2. Machine or hand rollers are used.,

s W N =2
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ESTABLISHING TEMPORARY SHELTERS

Reading A ssignment
Day 57

I. Workers, Equipment, and Materials Need Shelter From the Weather
A. Shelters for workers include work offices, tents, and sanitary
facilities. : :
B. Materials must be protected against frost, rain, snow, heat,
wind, and in some cases, excessive sunlight,
C. Shelters should be designed for easy removal, and arranged on
the site to cause the least interference with construction.
D. Shelters may be hauled or towed to the site. .
1. Some shelters may be prefabricated, and brought in as com -
ponents, or as an entire assembly.
2. Trailers housing some contractors' equipment and tools are
brought to the site and positioned.
E. Temporary shelters are set up by parking or fabricating them on
the site.
- 1. Trailers are usually jacked up and blocked.
2. A temporary base is usually provided to support the shelter.
3. Shelters will be on site for the cduration of construction,

PROVIDING TEMPORARY UTILITIES

Reading Assignment
Day 58

I. Water and Power Are Necessary Before Work Can Begin

A. Water is needed for cleaning, mixing, and sanitary purposes
at a construction site.

B. Electricity is needed for power equipment, lighting temporary
offices, warning lights, heating, and night lighting to permit
work to proceed.

C. Water and power are usually obtained from existing service lines.

D. If no service lines exist, the contractor must provide his own
utilities.

II. Water is Needed in Construction For Mixing, Washing, Misting,
Pumping, Sanitation and Human Consumption
A. Water service is provided by connecting and plumbing it onto
the site. _
Connecting is hooking up to.existing water lines.
A hole may need to be dug to make the connection,
Plumbing is distributing the water by pipes to points of use.
Pipes are usually laid in trenches.
Plumbing materials usually are cast iron, earthenware, plastic.

oD WN
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Reading Assignment
Day 58

I1I.

B. When water service is not available, it may be necessary to
drill a well, or provide a water storage tank.

1. Welling is the process of terping water bearing geological
formations (ground water), and pumping or drawing it to the
surface.

2. Sometimes several wells may be required.

3. ‘Equipment may include drill rigs and hand tools.

4., ‘Water may be stored in tanks, which are usually elevated
to permit water to flow to points of use by gravity.

5. Storage tanks usually hold thousands of gallons of water.

Power is Provided By Connecting, Wiring, And Generating
A. Power may be neseded for electricity, compressing fluids or air,
or pumping materials.
1. Connecting is the hooking up to existing service lines
by additional wiring,
2. Wiring is the distribution of power to points of use on site.
3. Generating is the production of electrical or mechanical
power independent of existing power supplies.
4, Typical equipment using power are drills, power saws, pumps,
compressors. e T T T

CLEARING THE SITE

Reading Assignment
Day 55

I.

The Site is Cleared of Obstacles to Provide a Suitable Working Area

and Safe Working Conditions

A. Clearing the site involves the reduction of obstacles and the
nandling of materials. :

B. Obstacles may include old, or unused, or unwanted structures,
brush, trees or forest, rock, unfavorable terrain (contours, etc.),
streams whicli interfere with construction plans.

C. Most sites need some form of clearing.




REDUCING OBSTACLES

Reading Assignment
Day 60

I. Obstacles are reduced from their natural or man—made size or state

to a size suitable for handling

A. Not every obstacle can be handled in its natural form.

B. Various means of reducing obstacles are used.

C. Reducing obstacles may involve demolition and/or salvaging,
extracting the loose reduced material, and transferring and
disposing of it.

- D, For example, . trees' or rock outcroppings need to be reduced in

I size before they can be removed.

II. Demolishing and Salvaging
A. Demolishing is the tearing down and destruction of obstacles,

while Salvaging is the saving of materials resulting from

demolishing.

1. Ways of demolishing include wrecking (structures), bulldozing
(brush, small trees, light structures, small earthmounds),
cutting (trees, brush), chaining (trees), blasting (rock or
heavy man-made structures), and burning (brush and debris).

2. Parts of structures or obstacles are salvaged by careful
disassembling or uprooting.

B. Disassembling is unfastening or disconnecting previously-assembled

components.

1. Some materials obtained from the reducing of obstacles have
a value and may be reused.

2. The nature of certain obstacles and the siting of certain
obstacles may dictate that they be disassembled rather than
demolished.

3. BSome obstacles may be reduced with greater safety by
disassembly.

4, The materials or components disassembled need to be
cleaned and stored, or disposed of in some manner.

5. Disassembly requires considerable skill and care on the
parts of the workers.

C. Wrecking is the destruction of an obstacle by swinging against |
or dropping a great weight, or otherwise destroying by force. 1
1. Wrecking is a rapid way of demolishing or reducing an |

obstacle. ;
2. Wrecking reduces obstacles to rubble.
3. When wrecking is used, little or nothing can be salvaged .
4. Wrecking may be dangerous if proper precautions are not

taken to insure the safety of personnel and adjoining properties.,

5. Equipment used may be ball and chain rigs, and shovels.,
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Reading Assignment

Day 50

D. Bulldozing is the pushing over or uprooting of obstacles by force.

iy

1. Horizontal force may be applied to light obstacles.

2. Different types of blades are used for different jobs.

3. The bulldozer clears a path the width of its blade.

4. Equipment used are tractors equippcd with blades.

Cutting is the dividing of units into smaller parts for easier

handling.

1. Cutting can be done with a bulldozer, saw, axe, torch,

2. Trees, old iimber, steel structures, stumps are among the
obstacles which might be cut,

Chaining is dragging down stands of timber by means of a cable

attached to a driving force.

1. The pulling or dragging action of the tractors is transferred
to the trees by the chain.

2. Chaining breaks trees loose from the earth,

3. A large weight (ball) attached to the chain keeps it raised
above the ground.

4. Chaining equipment includes two tractors, chain and a ball
weight.

Blasting is separating by explosion for the purpose of leveling

or removing obstacies. :

1. Blasting is used to demolish or loosen large quantities of
rock or hard, compacted soils to facilitate handling.

2. Blasting equipment includes dynamite or nitroglycerine,
a generating box and wire.

3. It is usually nccessary to penetrate the material to be blasted
by drilling holes.

4. Blasting requires strict safety precautions.

Burning is used to rid the site of debris, and to reduce obstacles.

1. Burning debris on the site must be controlled.

2. Debris mey be burned in an open fire or in an incinerator.

3, Materials commonly burned are old timbers, twigs, branches,
chips, or othar rubbish accumulated in the clearing process.

4. Structures may be demolished by burning when no salvage
value exists.

5. 1In all cases, precautions must be taken to protect nearby
property.

IIT. Extracting | .

A.

Extracting is the dislocation of an obstacle from its bed.

1. Obstacles are extracted when they are of a size or consistency
suitable for handling.

2. Extracting includes the rerouting of rivers or streams, digging
soil or earth, scraping surface materials, ripping soil,grubbing
out tree roots and draining water or semi-liquid materials.
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Reading Assignment

Day 50

B.

G.
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Draining is the removal of water or semi~-solids by the use of

gravity or by pumping or suction forces. .

1. If ground waters are present, draining is necessary so that
the contractor may have a dry working surface.

2. Excessive water (if not controlled or drained off) may cause
the structure to “float" or be uplifted.

3. Dredging is a form of draining whereby. semi-solids are re-
moved from river or stream beds by suction pumps and de-
posited clsewhere.

Rerouting is changing the course of a river, stream, or public

utility to gain access or to clear the construction area.

1. It may be necessary to redirect the course of a river or stream,
or to provide alternate public facilities (road, path, bridge)
so that construction can proceed.

2. Rerouting may involve ditching, draining, or tunneling to
provide the alternate course~-for example, to change the
couwrse of a river to gain access to a dam site.

3. Rerouting can be very expensive and, at times, difficult.

Digying is the removal of geological elements or debris from

around an obstacle for the purpose of loosening or removing it,

1. Digging may be done by hand or by mechanical shovels,

2. An obstacle is dug out when blasting or burning is impractical.

3. Digging in this context is a comparatively small operation.

Ripping is deep raking for the purpose of breaking up compacted

soil.

1. A ripping machine may tear the surface to a depth of two feet.

2. Ripping is used as an alternative to blasting for loosening
compacted soils and soft rock.

Scraping is the removal of surface scil in thin layers,

1. Most larye jobs make use of scrapers, particularly highway
and reservoir projects.

2. Surface soils scraped have a value and are usually reused,
either on the site, or elsewhere.

3. Earth, sand, gravel, clays, silts and some shale can be
removad by scraping.

4, The sequence of scraping is:

a, Scraping and loading

b. Hauling

c. Unloading and/or spreading
d.”" Return

Grubbing is the removal of root systems incidental to surface growth.

1. The type of root dictates the method of grubbing.

2. Common methods of grubbing are tractors equipped with stump
pullers or bulldozers with small blades for pushing the stumps
out.
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HANDLING MATERIALS

Reading Assignment
Day 61

I.

II.

Materials resulting from demolishing, salvaging, or axtracting

operations must be moved from one place to another either on or off

the site. :

A, The material must be grasped or attached and loaded on or in
the handling device. :

B. The material must be transferred, unloaded or released, or
otherwise deposited on or off the site.

Transferring Materizls o

A. Transferring is the movement of ma terials from one place to
another.

1. Transferring involves loading and hauling debris, stumps,
trees or logs, rock, soil, pushing soil or rock, dragging

' logs or stumps or debris, pumping liquids or semi-solids.

2. The type of material to be transferred and the type of equip~
ment availabie will dictate the method of transferring.

3. The location and character of the site will influence the
method of transferring.

4, Large quantities of materials are involved in.this process.

B. Loading and Hauling is placing material in or on a self-propelled
or towed vehicle and removing it from the site.

1. The excavating equipment may be capable of loading the
material.

2. Hauling is usually done by trucks.

3. Large quantities.of material, spoil or debris are involved.

C. Dragging is the attachment of the material or obstacle to a
powered unit by means of a cable and pulling it away.

1. Some materials or obstacles cannot be conveniently loaded
and hauled away , thus dragging is an alternate method.

2. Examples of such materials are tree stumps, logs, old steel
members, large rocks, etc.

3. A tractor is commonly used in such operations.

D. Pushing is the act of force applied behind the material to be
transferred.

1. Tractors or bulldozers are commonly used to push such
material as logs, debris, or rock from the working area.

E. Pumping is the transfer of liquids or semi-liquids through a

pipe or ditch system by means of pressure.

1. Depending upon the origin and nature of the material,
pumping may have to be continuous throughout the
construction process.

2. Pipes or ditches are built to carry or transfer the material
by gravity.
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Reading Assignment
Day 61 (continued)

III. Disposing of Materials On~Site

A,

To rid the working area of debris or salvaged material, the

material is stockpiled, burned, or buried on the site.

1. Materials must be stockpiled or disposed of in a location
where they will not interrupt the work.

2. Materials may be stockpiled for future use.

3. Some materials are worth saving for potential future use,
e.g., earth for backfill, top soil for sodding, etc.

4, Other materials have no real vaiue and can be destroyed
or buried on or off site as specified or desired.

Stockpiling is the storing or stacking of material on

site for future use.

1. Cutlogs, timber, or top soil may be reused for landscaping.

2. Materials are stockpiled whera they will be out of the way,
but readily evailable.

Burying is the covering up of materials that have no reuse value.

1. A bulldozer is commonly used in‘burying operations,

Z. Debris or other useless materials are sometimes used to
assist in leveling the site.

Burning is destroying by fire.

1. Burning can be a cheap method of disposing of useless
materials.

2. Because of danger of fire to adjoining structures or equip-
ment, burning operations must be carefully supervised and
controlled. '

3. Burning may be in an open fire, a pit, or a furnace.

Spreading is the distribution of thin layers of soil,

1. Soil may be spread over large areas, to eliminate large mounds.,

2. Spreading may be part of the grading operation.

SURVEYING FOR CONSTRUC TION

Reading Assignment
Day 52

I.

Surveying is the use of measurement to locate and fix points so as to
outline the structure in its proper relationship to its surroundings.
A,

Surveying includes referencing and laying out the structure.

1. Surveying is necessary before any kind of construction
can begin,

2. Surveying is the art of mea suring horizontal and vertical
distances between terrestrial objects, of measuring angles

 between terrestrial lines, of determining the direction of

lines, and of establishing points by predetermined angular
and linear measurements,
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Reading Assignment

Day 62

(continued)

3. Extreme accuracy is required in all surveying,

4, Examples of surveying are: establishing highway center lines,
and right of way width, locatiny and determining elevations
of sewers, pipelines, canals, bridges, tunnels, etc.

II. Referencing to Existing Features

A.

C.

In order to establish and maintain the proper location of the future
structure on the site and in relation to its surroundings, points
are selected and their position recorded to be used later in laying
out the structure.,

1. The layout of the future structure must be related to known
points.

2. These reference points--which locate transit stations, etc,--
must be clearly marked, and their position recorded,

3. Instruments used include: transit, tape (steel, linen), rod,
etc.

Measuring is the locating or fixing of points by reading dimensions,
elevations, and angles by use of s transit and/or tape. These
locations are recorded for future use in laying out the structure,
1. When a corner of a building or other structure has been lo-

cated with reference to known points, the distances between
are read off eiflitr by transit and tape, or tape alone.

2. Recording is the writing down of measurements taken during
the reading , for later reference should the points of measure~
ment become obliterated.

Common methods of Markmg reference points are staking, tagging,

painting.

III. Laying Out the Structure

AI.

The outline of the structure is marked on the site by means of

offset or buildineg lines and control points,

1. 'Control points are set up by reading angles and measuring
distances between points so as to check the accuracy of
the work and to enable a check (or watch) upon the settle=
ment of the new structure,

2. These control points must be marked.

Offset lines are established from the control points, Offset lines

are simply strings or wires extended between stakes and set at

a known distance from the actual structurzl location (hence: offset),

The purpose of ozfset’cing these lines is to prevent their being dis~

turbed in the course of the work,

1. The offset lines are usually marked with flags or tags after
being strung batween measured points.

2. Offset lines may need to be leveled.

3. Offset lines and stakes need to be protected against dis-
locatim.
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EARTHWORKING

Reading Assignment
Day 63

IO

! Qm

Earthworking is the rearrangement of geological elements so as to
provide for the founding of the structure. ‘

A. Earthworking includes mobilizing equipment, earthmoving, the
protection of existing utilities and structures ‘and the shaping

and stabilizing of earthworks.

Earth must be worked to provide a firm baseé for the structure.
Earth must be worked to attain predetermined elevatlons which

do not comply with natural terrain.

Earth may be worked to eliminate hazardous conditions.

. Soils easy to work with are sand, clay, ancd light gravel; soils
difficult to work with are rock and compacted soils which are
rigid, hard ancd heavy.

Some earthworking problems are: reaching a strata of sufficient
strength to support the structure, overcoming terrain inconsistencies,
stabilizing earthworks, and protecting existing structures.

G. Equipment used are shovels, draglines, backhoes, scrapers, etc.

x|

MOBILIZING EQUIPMENT

Reading Assignment

Day

I.

II .

24

Equipment peculiar to earthworking or excavating must be brought to

the construction site and set up and positioned for use.

A. The type of soil wili dictate the kind of equipment needed.

B. The type of equipment the contractor owns may d1ctate how a
site would be excavaied.

C. The sequence of earthworking procedures varies with the site
conditions.

D. Some equipment comes to the site in parts and needs to be assem~
bled on site.

E. Common types of earthworking equipment include: dragline shovels,
power shovels, tractors, rigs, bulldozers, dredges.

Transporting
A. Transporting is moving something from one place to another.

This may be accomplished by driving, hauling, or towing.

1. Some equipment can be driven to the site, depending upon
the speed at which the vehicle can travel, the location of
the site with respect to access, the types of wheels on the
vehicle.
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Reading Assignment
Day &

2. Eguipment may be haulzad or towed to the site. Some equip-
ment, though self-propelled, may not be suitable for travel
on piblic roads and must be hauled to the site, When hauling
large pieces of equipment, consideration must be given to
their heights on the carrier, with respect to the overpasses or
tunneis through which they must pass. -

3. Length and widih are also important considerations for bridge
crossings, turning radii, and maneuverihg onto the site.

III. Setting~-Up Equipment .
A. When equipment arrives on the site, it must be unloaded and made
ready for usz. -

1. Because of the size of the equipment involved, care must be
taken in choosing an unloading area which provides ample
space for maneuvering. Ramps may be needed for unloading
special equipment,

f 2. Some equipment has an optimal or best operating position,
depending tipon the characteristics of the equipment, e.d.,

' the depth of swing radius of a shovel arm. Depending upon

% the nature of the excavation layout, machines may be positioned

B e TR e

for a front=l approach or a “ramping in" approach,
3. Assembling is fastening together the components or paris of
equipment. Some equipment, such as cranes and derricks,
~ must be assembled on site,
* 4, Most equipment is sarviced, that is, lubricated, adjusted,
% repaired, and cieaned, before being place in operation.

EARTHMOVING

m Reading Assignment
| Day 65

" .

_f 1. Earthmoving refers to the rearranging of geological elements for the
| purpose of providing the bed for the future founcation,

E A. Geological elements vary in their density and rigidity.

B. Geological elements need to‘h'be' rearranged or removed to provide
foundation beds, . 9., basements, accesses, alterations in grade.

C. The nature of the geological element dictates the type of equip~
ment to be used, and the method of removal.

D. The materials are moved in accordance with the previously deter-

i o mined layout. I

E. Many of the processes$ and practices in this context are similar
to those used in clearing the site,

i
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Reading Assignment
Day ¢5 (continued)
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II. Loosening L
A. Many geological elements must be loosened from the earth before
they can be removed. The density of the element determines the
means of loosening.
B. Blasting is separating by explosion, usually rock or other hard
compacted materials.
1. Blasting not only removes earth, but loosens the surrounding
soil for easizar removal.
2. Blasting reciuces the element sizes end facilitates easier
handling.
3. Where the charge is placed, and its strength, determines the

,{ amount of zarth to be loosened.

4, Equipment used in blasting includes a bklasting machine,
dynamite, fuses, blasting caps, and wire,

C. Breaking means separating by concussion, stress, or strain
suddenly and violently. Spalling means to chip or fragment or
crumble by forceful blows.

1. Jackhammcrs are used to loosen and separate rock or compacted
soil. |

2, Holes are spalled (drilled) in rock for dynamiting.

3. Breaking and spalling are used *o separate elements where
larger equipment may be inaccessiblz.

; L. Scarifying means to scratch, stir, or pulverize soil surface.

* Ripping means to separate by tearing, to the depth of two feet.

: 1. Scarifying is used in bulk wide-area excavating to loosen

top strata for pickup by scrapers. '
2. Scarifiers and Rippers are mounted or towed at the rear of a
tractor, and are usually hydraulicelly operated.
3. Ripping replaces blasting as a meang of loosening compacted
soil, or soit rock. ;

III. Extracting
A. Extracting is the displacement or removal of geological elements,
1. Some soils can be removed in large pieces by digging. |
2. Other soils contain much water and need to be dredged or | \
drained. |
3. Rock soils, after being loosened, must be gathered and removed.
B. Digging means to excavate, to turn up, or delve into the earth.
1, The scope or size of the job determines the type of equipment
to be used.
2. The type of element determines the type of equipment to be
used.
3. Typical equipment used are draglines, backhoes, clamshells,
moles, treachers, slackline cables, etc,
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Reading Assignment
Day 55

C‘

(continued)

Scraping means to draw roughly over earth with a sharp or rough

blade.

1. Scraping is done to remove a thin layer of soil over a large
area,

2. Some soils can be scraped without previous lcosening; other
soils must be scarified first, or otherwise loosened.

De-watering is the displacement of fluids or semi-solids.

1. In dredging, soils are transported by means of water,

2. Water must be kept out of the excavation. Common means
of de-watering are pumping it out, or draining it off by
gravity,

3. Common equipment for de-watering are suction pumps,
and ditchers,

IV. Transferring

A.

E.

Spoil or loose material must be taken from the excavation, trans-
ferred to some predetermined location either on or off the site,
and then placed or dumped as specified.
1. The type of excavation spoil determines the method of handling.
2. Excavation spoil may be re-used in construction for many
purposes.
3. Excavation spoil may be kept on site,or dumped, or sold else~-
where.
4, The task of removing tons of earth from damsites or depositing
earth for roadbeds requires months of continuous operation
and heavy-duty equipment.
Loading and Hauling is accomplished by depositing spoil in or on
a carmrier, Typical equipment includes trucks, scrapers, conveyors,
Some spoil may be pushed out of the way when disposal areas are
remote, Bulldozers continually push and rearrange earth.
Pumping is a normal means of transierring water from the excavation,
which allows work to continue, Rains cause excavation problems
such as the weakening and collapse of walls, the filling of holes,
and bogging down of equipment in mud.
Some materials, such as loose gravel, dirt, rock may be con~
tinuouxly transferred by belt conveyors.,

Disposing

A.
B‘
OQ

Excavation spoil must be disposed of either on or off the site,
Materials may be stockpiled for later use as fill.
Materials may be deposited by stacking or spreading.
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PROTECTING EXISTING UTILITIES
AND STRUCTURES

Reading Assignment
Day 56

I. Utilities and Structures must be barricaded from damage, Sometimes
nearby structures become weakened by the site excavation.
A. Excavations may be deeper in the earth than the foundations or
' adjacent structures. thus weakening the stability of such structures.,
| B. TUtilities may be uncovered in the process of excavating, and thus
need to be protectedagainst the interruption of their services.

II. Rerouting -
A. Rerouting means to change the course of existing utilities (gas,
water, electrical wiring, sewer lines) and provide protection for

them,

III. Bracing and Shoring
A. When a building is removed from between existing structures,
they may need to be braced to prevent their collapsing.
| B. . Bracing provides horizontal force and replaces the stabilizing
effect of the removed structure.
C. Shoriny provides angular force for support.

IV. Underpinning

A. Underpinning gives reinforcement to existing structures when it

is necessary to undermine the existing structure's foundation
. to keep it from collapsing.

B. Underpinnings are made by digging out sections of earth under
the adjacent struciure and replacing it with concrete. This, in
effect, provides an additional, deeper, base support for the ad-
jacent structure.

SHAPING AND STABILIZING EARTHWORKS

Reading Assignme,.t
Day 57

1. The major excavation may leave a trench or hole in a crude state.
Before the foundation can be placed, the walls and bed of the excavation
need to be trimmed and stabilized.
A. The process of shaping foundation beds and walls may be done
by hand or machine and may include cleaning, grading, sloping
and treating.
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Reading Assignment
Day 87 (continued)

B. The process of stabilizing earthworks may include compacting,
sheathing, bracing and shoring, piling, and co ffrerdamming.

II, Cleaning and Washing

\ A. Mud must be removed from base rock to allow a good bond with
concrete. The situation dictates whether washing is necessary.
When it is, high-pressure water hosing is used,

III, Grading ‘ S
A. Grading usually consists of cutting and filling, If may include
compacting, grouting, scaling and filling,

1. Compacting is the compressing of eartl .io make it firm,
Rolling compresses the earth and makes a smoother, finished
foundation bed. Small areas may be compacted by using an
air hammer, :

2. Crouting is the filling in of cavities in earth or rock with
mortar to provide stability for the foundation walls or bed.
Grouting is composed of a cement and sand mixture which
may be pumped into the void, or applied by hand.

3. Scaling means to strip or peel layers or large pieces of soil.
Usually foundation walls need to be trimmed by scaling, to
keep loosened materials from falling onto the excavation bed,
Scaling heips give final shape to the walls of the excavation,
similar to grading the foundation bed, ‘

4, VFilling is the process of building up depressions in the earth~-
works.

IV. Sloping ' ' .
A, The gsides of excavations may be sloped to reduce the potential
for slides or slumps.
1. In large areca excavations, sloping is a common method of
stabilizing the foundation walis. ;
2, The éurrogrxding conditions dictate whether sloping can be 3
used. - = |

V. Sheathing

A, Sheathiizis the process of walling for keeping earth out of the
‘ excavated area.
% 1. All sheathing requires some type of framework.

<

’ 2. Common sheathing materials are metal panels, wood planks,
or wood panels placed horizontally or vertically and supported
by stakes or battens.
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2eading Assignment
Day 57 (continued)

VI. Bracing and Shoring
A, Bracing and shoring may include wood or steel panels placed
against the earth, between which the brace is placed, or against
which the shore is placed, thus keeping the walls from collapsing.

-

VII. Treating : .
A, Soils may be treated by impregnating a solidifying substance into
the earth to stabiiize it. ‘

1. Freezing mey be used when soils are thoroughly saturated with
water and do not lend themselves to dewatering.

2. TFreezing serves two purposes:

a., it helps to stabilize the soil, preventing collepse
b, it assists in the ¢ontrol of ground water.
VIII. Piling :
A. Piling is used to provide additional stability for the structure by
driving huge, concrete, steel, or wood stakes into the ground.

1. Piliny improves the soil-beariny capacity of the earth.

2. Piling is used when the soil is no: firm enough to support
the structure,

3. Piling aids in guarding against uneven settlement of the
structure.

4, Holes are bored into the earth and ecither filled with concrete
or piles are diiven into them.

5. An example of piling may be found on a waterfront, where
plers are supported by piles which were driven into rock
bottom,

IX, Cofferdamming
A, A cofferdam is a chamber which provides a dry working area.

1, Cofferdamming is used to build foundations in water, or
excessively water~laden soil.

2. Cofferdamming is similar to driving a large cylinder through
water to bedrock, dredging out the muck, pumping out the
water, and filling the cavity with concrete.

3. It is necessary to keep the water out of this area permanently
to insure proper bonding and curing of the concrete., |
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BUILDING THE STRUCTURE

Rzading Assignment
Day 68

,,E_.,_.,._::,R

{B I. A structure is any comformation or assemblage of materials for which
the purpose of building is being carried on. Included are: buildings,
roads, bridges, dams, tunnels, utilities, and towers.

A. The functions of structures are to provide: shelter, access, ele~
vation, penetration, retainment, or utility,

B. The purpose of buildings is to satisfy a humen want.

C. The second major phase of Production in Construction is building
the structure. After the site has been prepared, the structure
must be built, that is, given a foundation, given strength and
stability, given necessary ancillary utilities, and finished,

D, The major stages of building a structure are: setting foundations,

m building major structural elements, installing circulatory systems,

f and, finishing the structure.

h II. The building of all structures follows the sequence of setting founda~
% tions, building the major structural elements, installing circulatory
| systems, and finishing the structure, However, the degree of em-~
ﬂ phasis given to the building practices vary with the structure to be
= built. For example, much of the task of building a road may be found
N in preparing the site, that is, clearing the land, and earthworking,
U to give shape to the road bed. However, the practices, materials,
= and equipment which make up the foundation and surface are found
in building the structure, while landscaping the road area can be
U found in the third major phase, Completing the Site. Another example
‘ is a building. The site may need extensive, or little, preparation
. and the practices are found in Preparing the Site. The bulk of the
U | work may take place in Building the Structure. A major task may be
setting foundations, or, in the case of a skyscraper, building the
major strucit.ral elements may be given most or equal emphasis
U eith installing circulatory systems and enclosing and completing
- the structure. If the skyscraper is in a city, very little landscaping
may be needed to complete the site,

U III. The following is a small sample listing of kinds of structures that are

built., Eaech may have one or more functions and purposes.

U A. Buildings: skyscrapers, apartments, houses, carports, garages,

'shopping centers, service stations, banks, libraries, missile
storages, airports, train stations etc,

B, Towers: television towers, radio, radar, power lines, light-

‘ ‘houses, silos, forest r‘angez‘ stations, ski lifts, granaries,

dirigible stations, water towers, etc.

Tunnels: underwater, underground, tunnels for cars, trains,

subways, humans, etc,

Q
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Reading Assignment

IV,

_ Lay 69 (continued)

D. Dams:: banked earth for reservoirs, lakes, concrete dams for
generating power and regulating water flow, inflated bag dams,
spillways, etc.

E. Roads: superhighwzys and interchanges, city streets, drives,
county roads, paths, etc.

F. bridges: suspension, girdered, pontoon, etc.

G . TUtilities: electrical, water mains; power generating plants,
sewage treatraent plants, reservoirs

In all cases, the building of any of the foregoing structures follows
the sequence, or involves the practices, found in setting foundations,
building the major structural elements, installing circulatory systems,
and finishing the structure.

CETTING FOUNDATIONS

Reading Assignment
Day 70

I.

II.,

The purpose for Setting Feoundations for any structure is to distribute
and transmit the weight and load of the structure to the bearing strata.
The activities which re.ate to setting foundations are: making and
placing forms, setting reinforcement, preparing foundation materials,
handling foundation materiels, bonding, curing, removing forms, and
finishing foundations. '

A foundation is that part of the structure which supports the weight
and load of the structure. It may be the footer or pad of a building,
the compacted crushed rock layer on a road, or the block of concrete
upon which a bridge or tower is supported, the base or footer of a
dam. Building foundations are usually thought of as being any part
of the substructure, that is, the part below the normal level of the
land. ‘
A, Concreiz is, by far, the most common foundation material used.
Fcunda‘ione may also be made from block, or rock.
B, Ccmmon types of foundations are:
1. Strip foundations, where the foundation pad is continuous.
This type is very common in structures of the bearing type.
2. Pad foundations are often used in frame structures where
each column has its own independent pad.
3. Raft founcdations, i.e., a continuous slab underneath the
structure is commen where the bearing capacity of the soil
is poor.
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MAKING AND PLACING FORMS

% Reading A551gnment

Day 71
i A
g I. In order to give shape to the foundation and hold the foundation material 4
rigid during the curing or hardening process, forms or molds are built,
t treated, and assembled on the foundation site, or they may be pre- P

fabricated elsewher and brought to the site for assembly. Great care
' is necessary in making and placing forms to ensure accuracy of the
work and to avoid damage to the concrete. Forms are usually made
which can be easily removed, Making and Placing Forms is the major
operation in setting concrete foundations.

i 1I. Building Forms
» A. TForms are built of wood, metal, plastic, etc.,either on or off the
3 site. Forms materials must be laid out, cut, and assembled.
- Formwork is a structure in itself, and must be strong enough to
resist the weight and impact of the foundation materials, as
ﬁ well as support its own weight.
B. Laying out is the practice of dimensioning and marking off the
materials, indicating the shape to be cut.

|
ﬂ 1. Layout and marking must be accurate.
- 2. Laying out is done in compliance with plans and specifications.
3. The positions of pipes, ducts, or other elements which will
! penetrate the foundation are marked carefully on the material.
- 4, Common tools of layout include squarces, tape measures, com-

' passes, and marking tools,

i C. When the outlines of the form components have bean marked on
the material, excess material is removed, or cut away.

g 1., Accuracy ls required in cutting.,

h 2, Formwork materials may be cut by sawing (in the case of wood

or metal), or be cut by burning (as a torch cutting heavy metal),
y D. After the single form members have been cut s, they may be moved
i directly into position, or be pre~assembled to make a larger com-
- ponent form, and installed as a unit,

1., Pre-assembly makes handling easier.

” 2. Forms must be handled with care to avoid damage,

I ) III., Assembling in Place

i A. When formwork components are completed (pre-assembled), they

o are transferred to the foundation site by hand or machine, posi-

{; tioned, fastened together,’ stabilized, and adjusted.

L) B. Accuracy in positioning fcbrm‘szis extremealy important for later
alignment and ease of fastening. Steps must be taken to avoid

? damaging the forms., Heavy forms may be handled by cranes,

L C. Forms are usually fastened together by pinning (nailing, bolting),

or by clamping.
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Reading As signment
Day 71 (continued)

D. When the forms are positioned and fastened, they must be held
in place or stabilized to prevent movement during the placing
~ of the foundation material, and during the curing process. ;
1, Bracmg and shoring 1s normally used to support and anchor |
 the forms in place. '
‘2. Provision must be made for fmal ad;ustment and ahgnment :
of the forms be:coro and durmg the placement to correct in-
' accuraf'l S.

IV. Treating'POrms : o R
A, TForms are ireated in different ways, depending upon the type of
form material being used, and the design of the formwork. Treating
may include cleaning, coating, soaking, or any ‘Combination of
these. Forms may be tréated before or after ,.hey are sc,t in
‘position., Forms are treated
1. to prevent absorption of water from the concrete by the form~
‘work material
2. to facilitate removal
3. to create a texture on the face of the foundatlon material
4, to remove dirt and debrls whlch might advorsely affect the
concrete. ~
B, Forms are cleaned by scraping or washmg forelgn materials from
the forms. Provision should be madp in designing the forms for
gaining access to the bottom of the forms for cleaning purposes.
C. Certain types of forms--depending upon the material used--néed
to be coated (either oiled, or greased, or both) to facilitate easy
removal and to prevent moisture absorption. Some forms may be
shellacked, Care should be taken to remove all eycess co&cmg
material before the concrete is placed. :
D. Some forms may be soaked with water some time before the con~
crete is placed, so as to prevent absorptlon and to help tighten
joints by swclhng ' ,

PREPARING FOUNDATION MATERIALS

Reading Assignment
Day 72

I. When pressure is appiied to concrete, it is very strong in resistance,
When pulled apart, however, the concrete is weak. Steel reinforcing,
which is very strong when pulled, is used to strengthen the concrete
and give it resistance to pull. Many foundations do not require rein-
forcement for additional strength, but in many cases reinforcing is
used, and is put in the forms before the concrete is placed,
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Reading Assignment
Day 72 (continued)

II,

III.

IV,

A, Reinforcement is usually steel, in the form of bars, or welded
wire fabric, :

B. Reinforcement may nmed to. be cleancd shaped and transferred
to the forms,

Cleaning and Shaping Remforcement :
A. The steel bars or mesh may be cleaned to remove excessive rust,
paint, scale, or dirt which reduce its effICIGI‘lCY 1n imparting

strength to the concrete by preventing the proper ‘bond between
them,

-B. The position, number of bars, or extent of mesh in the concrete

will have already been decided. The reinforcement must be cut

to size, shaped or bent into the size and form it will be required

to hold in the concrete.

1. Reinforcement is shaped to specified len:tths and forms
before being placed in the forms.

. 2., Shaped reinforcement is assembled and bound together to
take the rough form of the member it is to lend strength to,
for example, a beam or column or foundation footing.

3. This shaping or bending can be done on site or in the steel
mill (i.e., pre-fabricated).

4. Bars and mesh may be cut with large snips, torch, or
saw, , ‘

9. Bars usually have serrated or raised "“threads" for additional
holding strength in the concrete,

Transferring and Placing

A, After the reinforcement has been cleaned and shaped, it must
be. lifted and placed in the formwork in the posmon in which
it will hold the concrete.
1. The position is predetermined.
2. Accuracy is required in placing formwork.

Supporting

A, Like the formwork itself, the reinforcement must have a seat on
which to rest, and supports to hold it in its proper p051tion in
the formwork. :

B. Seats or supports must be provided to hold the steel reinforcement
in its proper position with respect to the walls and bed of the
formwork, These seats are called bar chairs, or bar spacers.
They are designed to ease the job of placing reinforcement.

C. Ties or wires are used to tie, hold, and locate the steel bars
or mesh with respect to the walls of the formwork.
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Reading Assignment !
Day 72 (continued) | L ' i
V. Preparing Foundation Materials - . L A
A. The material for founaatlons is made up o{ combination of inert
’ materials called aggregates:and a paste composed of cement
and water. All materials used in foundations or ‘other structural
alements must be clean, of first quality, and free from foreign
clements. ROV
Congcrete is the matemal most commonly used in foundatlons .
The cement-water paste, when hardened, binds the aggregates
(inert materials) together and fills the voids or empty spaces
between the particles.
3. The water and all other materials used in concrete must be
clean: water “fit to drink." :
4 The aggregates must be clean and well—graded
5. All materials used are measured.
&. The materials should be prcpared as close to the point of
use as possible, . : :
7. All equipment and tools used in the preparatlon of concrete ¢
must be keptclean,
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VI, Treating Materlals
A, It is necessary io treat natural materials to free them from im-

purities when using them in concrete., It is sometimes necessary
to control the temperature of the materials before mixing, so as
to avoid excessive build up of temperature within the raw concrete,
1. Some concrete materials or foundetion materials need to be
treated.
Treatments may include washing and chilling of the material,
Treatment is usually designed to remove impurities.
The manner in which the foundation material (concrete ma-
terials) is stored or stockpiled on site is important. For
example, aggregates should be kept ‘damp to prevent excesszve
segregation (sceparation. of sizes), and stockpiled in layers ]
to protect against contamination by dust, vegetable matter,
or other harmful materials,
B. Natural aggregates used in foundation materials (concrete) o i
should be washed to remove silt, clay or other detrimental
materials.
1. Aggregates may be sand, gravel, or crushed stone.,
. 2. Natural aggregates called bank-run a¢ gregates are found |
in a quarry or gravel pit, ]
3. These aggregates should be washed before use to remove
detrimental materials such as silt or clay which might i
weaken the bond between the cement paste and the aggregates.
4. There are also manufactured materials available, such as
- glag, or cinders, which do not require washing.

dn WO N
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Reading Assignment
Day 72 (continued)

C.

When concrete foundation material is to be placed in very large
quantities (mass), as, for example, in dams or bridge piers, ths
inert material (affgreoates) and the water may be chilled or cooled
during the preparation stage. This cnillinyg is done to prevent

an excessive build up of heat due to chemical reaction between
the materials when the concrete is placed. If heat is allowed to

remain unchecked, it may prevent the concrete from setting, or

if it does set, subsequent shrinkage may cause cracking of the

concrete.

1. Materials are chilled to prevent heat build up.

2. Chilling is usually done only when very large quantities
of concrete are being used, |

3. Excessive heat build up in the concrete may prevent or delay
setting, or when set, cause cracking.

4., On very large projects, a chilling plant is set up--for example,
at Hoover Dam, during the construction.: :

Vil. Proporticning and Batching

A.

Each of the foundation materials (aggregates, cement, and water)
must be classified as to size, moisture content and cleanliness.
If bank-run aggregates (natural) are used, they must be screened
to separate the fine material from the coarse, and then recombined
in the proper proportions. When all of the materials have been
prepared,. the correct amount of each material must be measured
before mixing tojether.
1. The individual materials which go to make up concrete must
be classified as to size, moisture content, and cleanliness,
2, The amounts of each material used to make the concrete will
depend on:
a. the required qualities of the hardened concrete, i.e.,
what it will be required to do.
b. the required workability of the fresh or raw concrete.
c. economy
3. All the materials must be clean.
Some foundation materials for concretec aggregates must be shaken
through a sieve of known size in order to determine the size of
the particles. When ah aggregate has been separated into its
coarse and fine constituents, these are then recombined in the
proportions which have been specified earlier.
1. Aggregates are suoreened.
2. Screening involves the use of sieves of various sizes from
fine to coarse |
3. Screening is done to separate the fine particles from the
coarse,
4, The particles are then recombmec. in a predetermined propor-
tion (allowing just so much fine to so much coarse),

61




Reading Assignment
Day 72 (continued)

VIII. ’

C.
1.
2,
39
Mixing
A.

The determination of the quantities of the individual materials
(aggregate, cement, and water) that are to e mixed together
(combined) to make concrete for foundations is called Measuring,

The quality of the concrete used in the foundations will
depend to some extent on the care usad in measuring

the materials that go into the mixer,

Cement and aggregate are measured either by volume or

by weight.

The amount of water used is very important: too much will
make the concrete easy to work but will weaken it; too

little will make it difficult to work and may cause the concrete
to crack and deform in drying The water must be very
carefully measured.

The individual materials, in the correct proportions, are combined,

then rotated or otherwise agitated for a short period of time.

1.
z.

3.

4.

Individual materials are combined.

The combined materials are agitated to ensure a th orough
mix. -

This combining and agitating is done for only a short period
of time--a matter of minutes,

Mixing may be done:’

a. in a plant (factory)

b. by hand on the site

c. by mechanical mixer on the site

If mixing is done on the site, it should be carried out as near
to the point of use for the concrete as is feasible.

Concrete should be mixed not more than one-half hour before
use, unless bulk concrete is .used, coming from the mixing
plant in trucks which gently agitate the fresh concrete,

A mixing plant may be built on site, and may be a very
elaborate operation,

HANDLING FOUNDATION MATERIALS

Reading Assignment

Day 73

I.

After the concrete has been mixed, it must be transferred to the
point of use, placed carefully in position, ayitated, and building
ties or anchors are set in place, and the working surface finished.
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Reading Assignment.
Day 73 (continued)

II. Transferring
A. Concrete is usually transferred by one of three waye, or a com=
bination of these methods: by hauling, conveying, orpiping.
Care must be taken to prevent segregation of the materials as
the concrete is being moved. The method of transferring selected
depends upon: the scale of the work, the restrictions imposed by
the site, the types of equipment available, and the specifications.,
B. If the concrete is mixed away from the site or the point of use,
e.g., at a mixiny plant, it may be loaded in trucks or small
dump buggies and hauled to the point of use. On small projects,
the wheelbarrow is still much in use.
1. Concrete (fresh) may be hauled to the point of use in trucks
or in small dump bugagies.
2. On small jobs, a wheelbarrow may be used.
C. The concrete may be conveyed or moved on a belt, or in a series
of moving buckets from the point of mixing to the point of use~=-
; the forms. On large projects, such as dams, this may be a con-
tinuous operation,
. The concrete may be forced through a pipeline to the point of use--
the forms~--by pumping, or by forcing it through hoses pneumatically.,
1. Pumping is most commonly used in difficult situations, e.g.,
building a tunnel.
2. The pumping machine may also be combingd with a mixing
machine so that the entire operation involves a single process.
The mixed concrete goes to a hopper, then through the pump
to the pipeline and into the formwork.

III. Placing
A. The concrete is positioned between the forms as near as practicable
to its final position.

1. Concrete should be placed in the forms continuously and
evenly, and carc should be taken to avoid segregation of
materials in the concrete, or entrapment of air, Also, concrete
should not be deposited in water.

9. Concrete is best placed in layars about 12 to 18 inches thick.

3. Concrete is placed by:

a, dumping
b. chuting

4, Concrete is "PLACED" not poured.

5. Horizontal movement of concrete in the forms should be kept
to a minimum,

| swrr— e SR &~ oo LR e o
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Reading Assignment
Day 73 (continued)

B.

When using buggies, wheelbarrows, hoppers, etc., the concrete

is dropped or dumped into. the face of previously placed concrete

or where needed (final position).

. Concrete is."PLACED" not poured.

. Concrete should not be dropped from a great height,

. Concrete is dumped into the face of previously placed concretz,

not away from it,

4. It is placed where needed and should never be dragged or
pushed into place, or caused to flow.

5. Concrete is best placed in layers.,

Concreie may be placed by means of a chute. The concrete is

raised vertically and then distributed by gravity through chutes

or channels to its final position.

1. To obtain a uniform movement of concrete, the chute or
channel must have a uniform slope. |

2. The slope of the chute or channel must be sufficient to cause
the concrete to move readily.

3. The slope of the chute or channel must never be excessive.

L BN =

IVv. Consolidating

A.

B.

EKC

Aruitoxt provided by Eic:

Consolidating is ach1eved by manipulating or agitating (shaking)
the concrete gently as it is placed in the forms. The entrapment
of air is avoided and the forms filled completely,

1. Agitating ensures against the entrapment of air, and helps
to fi1l the forms.,

2. Concrete may be agitated in a number of ways, e.g., by
vibrating, tamping, or puddling, or spading.

3. It can be done by hand, or by machine.

Vibrating is usually done by immersing a tool called a Spud

Vibrator in the concrete. This tool is powered, and vibrates at

several thousand cycles per minute.

1. Vibrating consolidates and improves the surface of the
concrete next to the forms.,

2. Vibrators should never be over-used, as the shaking effect
may cause too much water and fine sand.to come to the surface
(which, if it hardens later, is called laitance).

3. Over-vibrating may also cause the formwork to spread or split.

Spading or puddling is a method of consolidating by hand. Spading

is done byimmersing the spade or paddle in the concrete and gently

moving it about, '

Tamping is usually done to force larye particles of coarse aggregate

slightly below the surface to enable the concrete finisher to put

the desired finish on a flat concrete surface. It is also done to
consolidate the concrete in the forms; however, tamping is usually
done by hand, using a tool called a “Jitterbug, " a flat metal grill
with a handle. The tamper or "Jitterbug® should be used sparingly.
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Reading Assignment

Tay 73 (continued)

A,

A,

V. Anchors, Ties, Hengers

Anchors are set in the concrete shortly after it has been placed

to provide bases for subsequent erection of structural members.

1. Anchors are bolts, .plates, bars, or other devices used to
connect the foundation or base with the superstructure.

2. Thev are set in place after the concrete has begun to set,
so that they will hold the position.

3. Ancrnors may be held in place in the formwork, the concreate
bei..y placed and consolidated around them, then the holding
mevers ¢f the formwork are later removed,

VI. Finishing

The type of finish reuired depends upon the use of the completed
job, and the effect dcsired. Foundations are not normally finished
in the tize sense of the word, but certain aspects of the work do
occur. Finishiang is done by striking-off, edging, and floating.
Striking-—-off is 2 leveling operation that removes humps and hollows
and give.s a true, even, concrete surface. Usually applicable to
flat slab surfaces, some striking-off may be necessary in foundation
work.

1. 1Itiv sometimes called screeding.

2, It i: done by striking=-off or moving a tool like a straight edge
baci: and iorth with a saw~like motion across the top of the
fors.s, advancing forward a short distance with each movement.

In Edgir.y, all cpen edges should be rounded off to prevent chipping.

1. This is done by moving a tool called an Edger: a trowel with
a rounded edge along the edge of the concrete,

2. The Zdger should never be pressed too deeply into the concrete,

When the concrete is hard enough that the weight of a man standing

on it leaves ouly a slight imprint, and when all water sheen has

disappecred, the surface should then be floated with wood, cork,
or metal rloats to remove slight imperfections and to .help level

and compact the concrete. Floating is usually done to give a fine

finish to the concrete, and is more applicable to flat slabs than

foundations; however, some floating may be necessary.




BONDING AND CURING

Reading Assignment

Day 74

I.

1.

I1I.

V.

Bonding is the adhesion of new concrete with old or previously placed
concrete. The old or previously placed concrete is treated to ensure

a good bond. This is known as a construction joint. Old or previously
placed concrete usually has a laitance film~-a chalky, low=-strengtl
muck which is formed on the surface. This film must be removed,

Preparing Surfaces

A.

B'

Preparation of old or previously placed concrete surfaces involves
scraping, washing and grouting,

The former surface is scraped or scratched to a depth sufficient to
reach sound concrete. Usually only about one inch or so of the
old concrete surface needs to be scraped off,

Clean viater should be used to wash down and remove the loose,
scrapec materials,

The old surface is then coated with the grout (cement/sand) to
provide a bed for the new concrete when it is placed.

Jointing

A,

Apart from straight construction joints, there are also keyed

constru-tion joints which are strongey,and expansion and contraction

joints which ¢ llow the structure to "breath.”

1. Straight ¢onstruction joints are points of weakness,

2. Key,ed corstruction joints are stronger.

3. Joints should be placed where it is convenient to stop work.

4, Joints filled with elastic material should be provided when
it is expectied that the structure will expand and contract a
counsiderable amount,

The new concrete is placed on the grouted (sometimes keyed)

surface in a thin layer (12 to 18 inches thick). This may be a

continuvus operation.

1. The aew concrete is placed in a thin layer.

2. It is placed while the grout isfresh.

The new layver of concrete is gently tamped or tapped down to

ensure a good bond between the new and old work. Tamping is

simply done by gently tapping the surface with a tamper or

Jitterbug.

Curing

Al

Curing is one of the most important steps in the construction
process using concrete. The curing or setting of concrete involves
time. It is the control of moisture content and/or temperature of
the concrete during the setting or hardening period to ensure
watertightness and increase strength.
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Reading Assignment
Day 74 (continued) | 1

V.

Controlling Moisture

A,

Part of the curing process involves the conservation or preventlon

of excessive evaporation of moisture in the concrete.

1. The evaporation of water, or too rapid drying out, should be
prevented.

2. Curing or hardening of concrete occurs because of a chemical
reaction between the water in the concrete and the cement.
Thus the water coatent is very important and must be con-
trollad.

Ponding and Flooding is a form of curing called water curing., It

consists of providing a constant supply of water to the concrete

to prevent loss of moisture, In flooding or ponding, an enclosed

area of concrete is kept flooded with water.

1. A small dam of earth or other water-retaining material is placed
around the concrete perimeter,

2. The enclosed area is flooded with water.

3. The constant supply of water prevents the possibility of
crazing or cracking which might be caused by alternate wetting
and drying.

4. The constant water supply prevents loss of moisture from the
concrete itself.

AiLothe: meth. - of water curing concrete is called Mist Spraying.

A fine siay cr water is applied continuously through a system of

nozzlers %o ke the voncrete moist.

1. The upray inethis! is most effective when applied continuously.

2. An adequaie supply of water and careful supervision are re-
quired.

3. It prevents crazing or cracking due to alternate wetting and
dry‘ng.

Curing 1.ay a0 be accomplished by covering the fresh concrete

with wea or retisining materials, or by applying mechanical barriers,

such as waterproof paper or plastic film to seal in the water and

prevent evaporation.

1. Water retaining materials may be placed on top of the concrete
to prevent loss of moisture,

2. Examples of water retaining materials would be wet sand, bur~
lap, or straw.

3, If mechanical barriers are used, they should be applied as
soon as possible after the concrete is placed.

4. Mechanical barriers also have the advantage of preventing
falling leaves or debris from damaging the concrete.
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Reading Assignment
Day 74 {continued)

E. In treating by chemicals, a chemical is spraved on the fresh
concrete and forms a membrane or skin which seals in moisture.
1. They may discolor concrete,
2., They keep in moisture.,

VI. Controlling Temperature
A, New concrete must never be allowed to freeze, or to become too
hot. Insulation blankets will help prevent freezing. Sprinkling
of fresh concrete and the use of chilled or cooled materials will
help to keep the concrete from becoming too hot in warm weather.

REMOVING FORMS AND FINISHING

Reading Assignment
Day 75

I. When the concrete has cured -~the amount of time required for curing
varies with the type of concrete --the formwork may be removed or
stripped away from it.

A. The concrete must be properly cured before the forms are removed.
B. Great care must be exercised in removing formwork.

II. Stripping Formwork

A. The term most commonly used in removing forms is Stripping.

It is a form of disassembling,

1. Stripping is the removal of formwork.

2. Care must be taken not to damacge the concrete when stripping
forms.

3. If forms are to be reuséd, care must be taken not to damage
either the forms, or the concrete,

4, 'Where complicated formwork exists, as at a corner or other
projection or detail, work should begin away from the detail
moving in toward it as the forms are dismantled,

5. Wedges should not be inserted between the form and the
concrete as these can cause damage to the concrete,

B. TUnfastening is to dismantle or strip the forms. It mav be
necessary to draw nails out, unbolt or unscrew the members
which make up the form or its bracing or shoring.

1. Care must be exercised to avoid damaging the concrete,

2. Forms may be dismantled or stripped piece by piece, or
in units or components, depending upon the complexity of
the formwork design.,
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Reading Assignment
Day 75 (continued)

III.

IV.

C. Formwork may be gently tapped to help separate the form from
the concrete. .
1. Tapping should be kept to a minimum.
2. If tapping is used, it should be done very gently .and with
great care so as not to damage the concrete.
3, The vibrations caused by the tapping help to separate the
concrete and the forms,

D. Pulling is usually associated with the removal of sheathing.

A clamp or grip.is fixed to the upper section of the sheathing

or form (which has already been pried loose-~if feasible), and

the sheathing or planking is then pulled up and out of position.

1. A rig and clamps or grip are used in pulling formwork.

2. The formwork or sheathing is first pried loose~-~if feasible.

3. The clamps are then fixed to the form and it is pulled up
or extracied like a tooth,

4. The shoring and bracing must be removed before pulling
operations begin.

E. The forms, once stripped from the concrete, are lifted or carried
away from the working area and stackad for transportation from
the site or for reuse. :

1. Cranes cr other mechanical equipment are often used to lift
and stack formwork.

2. Formwork should be stacked away from the working area so as
not to interfere with the construction process.,

Cleaning Formwork

A. If the forms are to be reused, they must be cleaned.

B. Forms are chipped or scraped to remove any concrete or dirt
adhering to them.,

C. When the forms have been chipped @nd/or scraped, they should
be washed to remove any remaining loose material,

Stockpiling ,
A. When cleaned, the forms should be stacked in piles in a convenient
position for transportation from site, or for reuse,
1. Stockpile forms so that they do not interfere with construction
progress, so that they are convenient for reuse or for loading
for transportation from site, and safe from damage.

When the forms have been removed, it is likely that some damage may
have occurred. These damaged spots must be repaired and the foundation
cleaned off and backfilled,
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Reading Assignment
Day 75 (continued)

VI. Cleaning and Damp~proofing :

A. Many foundation wzalls serve the dual purpose of supporting a
structure and at the same time enclosiny a usable space, in
which case, the walls must prevent the penetration of moisture.
1. Foundation walls may enclose usable space, e.g., a base~

ment, or workroom. ' _

2. Moisturc from damp soil or from other sources will penetrate
such walls unless precautions arc taken in building and
finishing them to ensure that they be waterproof.

BE. Foundation walls may be rough when the forms are removed. These
small pits should be filled in and smoothed off, especially if
some form of waterproofing is to be applied to the walls.,

C. Any sharp projections remaining on the surface of the foundation
walls should be removed-~these are usually chipped or chiseled
away. ~ :

D. Careful handling of the concrete as it is placed in position will go
a long way toward improving the foundaiion resistance to damp
penetration. However, when the foundation wall is complected,
‘a damp-proof membrane may be applied which will aid in keeping
water from penetrating the walls (and floor slab).

1. Careful handling (placing) of the concrete helps ensure a
damp-proof foundation (wall).

2. The thicker the wall or floor slab, 'the greater the possibility
of its resisting damp penetration. ' |

3. A waterproof membrane made of asphalt or coal-tar pitch or
other such material may be applied to the outside of the
wall. ‘

4., This membrane seals out the damp.

5. The membrane itself may be further protected by building a
brick or special board facing in front of it.

¢. Alternatively, the concrete may be treated with chemicals
during its preparation to make it waterproof.

VII. Backfilling :

A. Backfilling, sometimes more specifically referred to as fill, back~
fill, or embankment construction, is often referred to also under
the general headinyg of “dispo sal of excavated material." It is
the reuse of material excavated on site, but may involve the
use of material brought from outside to the site. The actual
material used will depend upon the task the backfill, or "disposed
material® is expected to fulfill.

1. Backfilling, in this context, usually means the reuse of
excavated material around or over buried, or partially buried,
structures-~generally using materials originally excavated
from the same site.

2. Backfilling may involve the use of bulldozers, manpower, anad
will generally require compaction of some sort.
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' Reading Assignment
Day 75 (confmued)

B«. A bulldozcr or other earthmovmg equlpmcnt may be used to move
the excavated material from its temporary position to fill the
areas around the structure--in this case, the foundations.
1. Tree stumps and other debris should be excluded from back-
, fill materials. '
2. A bulldozer is commenly used to push the matemal into the
L cavity around a structure or against a siructure.
'C. When the material has been placed in position in, around, or on
 top of, the structure, it should be compacted to produce the
greate. + density of the particular material (soil) being used.
1. The aim of compacting is to achieve the greatest density of
~ the particular soil or material being used for backfill.

- 2. The moisture content of the material is very important, as
it allows the grains of the material to slide into their final
position, -

3. Material which has been stockplle,d for a long time may be
dried out and require moistening before use,

4. 8Soils can be compacted by
a, applying a heavy weight to press the grains together
b. applying pressure and working the material--kneading
c. vibrating to shake the grains together
d. by pounding the soil mass

5. Rollers, sheepsfoot rollers, pneumatic tired rollers and
tampers are all used for compacting scils.

'BUILDING THE MAJOR STRUCTURAL
- ELEMENTS . :

Readirig Assignment
Day 76 | '

I. The major structural slements are those members which give permanent
form, suppom, and rigidity to the structure.

II. Either or both of these structural types may be bullt on or off the site.
A. Frame construction is usually thought of as consisting of elements

that provide linear (long--narrow) support. Column materials
used for frame construction are steel posts and beams, timber
posts and beams, steel-reinforced concrete columns and beams,
etc, More sophisticated types of framing are geodesic framing,
and inflatable balloon structures. Generally, steel structures
are “"lighter® than concrete or mass construction, and are also
faster in the building.
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Reading Assignment
Day 76 (continued)

ITI.

Iv.

B.

Bearing structures are usually thought of as consisting of elements
of plener (surface area) support. Typical supports are mass con-
crete walls and floors, or brick and/or block bearing walls.

Elements of Any Structure

A.
B.

C.

All structures have a base or foundation which consists of bearing

pads (footers) and rising walls.

Most structures have vertical and horizontal members consisting

of columns, posts, beams, joists, spreaders,rafters, walls, floors.
Some structures may be a composite of the above by combining
various types of structures and materials.,

Regardless of the type of structure, material, or element, it will be
necessary to prepare the material or component, handle the material,
that is, move it into position, and assemble the material,

PREPARING STRUCTURAL MATERIALS

Reading Assignment
Day 77

I. The principle idea of preparing materials is to get them ready for use
so that steady or uninterrupted assembly can take place,

II.

A,

BD

Laying Out ,

A.

B.

All materials come to the site preprocessed in some way. They
have already been given their rough dimensional shape.

Further refinement of the material shape and condition is usually
necessary to make it suitable for assembly,

The material for structural elements is usually in the form of
lengths of bars with the exception of concrete. .

Materials are usually prepared as individual pieces, or assembled
components, or may be completely prepared off the site by the
manufacturer, : : S

Many of the practices.involved here are us ed in earlier stages of
construction, the types of materials and the degree of accuracy,
however, change. .Creater accuracy and finer workmanship are
necessary.

Laying out means to determine the shape of the piece of ma terial
by measuring and marking points and lines, to proportion the
material,

Unless the material is pre~prepared, it is necessary to identify
the material shape.
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Reading Assignment
Day 77 (continued)

I1I.

VI.

C. Material is measured or dimensioned according to specifications
or the building plan, It is then marked to indicate the shape for
cutting. :

D. Included in layout are the locations of pomts angles lines, and
other contours. , :

E. 'When many identical lengths are laid out for cuttm a jig may be
positioned on the saw-~thus alleviating the need for iayout,

Cutting :

A, Cuttin¢ means to separate material by removing away parts of it
accord.ag to the layout,

. Materials are cut to make them fit with other parts in an assembly.
The type of material determines the type of tool to be used.

There are many ways to remove materials, e.g., sawing, drilling,
shearing, burning, planing, shaping, abrading, etc.

Concrete may be cut by abrading, steel by sawing, or burning,

and wood by sawing. In sawing metal, the teeth are smaller
than in sawing wood.

gaw .

a

Forming ‘ :

A. Forming means to change the shape of material without adding to
it or removing material from it., This is usually accomplished by
working the materizal or thermal conditicning, and then working it.

B. To give concrete its shape, it is necessary to build forms for
casting its shape,.

C. Steel may need to be heated and bent.

. Wood may be bent by placing it in a form, or supportmg it by force,
to create a given shape,. :

Mixing and Proportioning

A. Porportioniny means to combine materials through careful measure-
ment. Mixing means to stir or agitate materials.

B. Typical materials that are mixed are paint, sealers, concrete,
mortar, etc, :

Treating

A. Treating means to coat, or otherwise treat, the material to increase
its durability,

B. It is easier to treat a structural member prior to assembly than after
it has been positioned in the structure.

C. Treating includes the painting or scaking of @ member to protect it.

D. Structural members may be exposed to the weather for some time,
and thus need to be protected against rust, rot, mold, insects, etc.
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FABRICATING COMPONENTS AND TEMPORARY FORMS

Reading Assignment
Day 79

I. Components of the structural elements and temporary formwork may be
fabricated on or off the site. These elements or pre~assembled uniis
or parts facilitate the ease with which the structure is built, by re-
ducing the number of parts to be handled and assembled.

II. Preparing Materials

A. The same procedures of layout, cutting, forming, proportionirigy,
mixing, and treating are employed.

B. In the case of formwork for concrete bearing structures, formwork
needs to be continuously prepared, assembled, and stripped.

C. Concrete beams, columns, floors, and walls may be made on the
site by placing concrete in the.form.

D, Temporary braces may be needed to hold steel beams, wood beams,
in place so that they can be fastened tegether.

III. Sub-Assembling
T A. In some cases, groups of components are assembled into larger
assemblies and the whole sub—assembly can be placed in position
for fastening.

IV. Setting Reinforcemsent
A. As before, if the structure involves tho use of reinforced concrete,
the reinforcement must be cleaned and shaped, transferred and
placed in position in the forms, and supported in place until the
concrete is placed.
B. Accuracy in placing is extremely 1mportd‘1’c in setting reinforcement.

HANDLING MATERIALS AND COMPONENTS

Reading Assignment
Day 81

I. Once the material has been prepared for assembly, it must be moved
into position.
A. Material handling is a recurring procedure.
E. The weight and size of the structural member determines how it
will be handled,
C. The extent of the operation will depend upon the distance the
material or component must be moved, its size, shape, and weight,
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Reading Assignment
Day 81 (continued)

II. Transferring:

I1I.

v,

A,

B.

C.

Transferring is the combmed activities of grasping or attaching,
lifting, camrying, lowering, and releasing.
Solid members must be grasped or attached to the prime mover,
lifted and moved in some direction, lowered and released.
Hoisting means to raise by power--usually with a crane in this
context, Structural elements must be attached securely to the
crane hook and balanced. As a structure is erected, sometimes
elevators are attached to the skeleton to hoist structural members
r hoist concrete.
Carrying means to move horizontally. Once the material has been
hoisted, it must be moved to its proper location. Motorized
wheelers carry concrete. A crane may swing the elements into
position, When the crane operator and director of assembly are
far apart, they may communicate ii¢rals either by walk1e-ta1k1e,
or by arm signals.

Positioning

A,

E.

Positioning is the act of locating, holding, and aligning any
structural element so it can be fastened. Care must be taken in
positioning structural elements to avoid damage.

The initial act of positioning is to locate the element in its proper

.relationship to the structure.

To keep the structural element stable for fastening, it may need

to be braced or held., It may be necessary to maintain the com-
ponent in position temporarily until it can be aligned and fastened.
Aligning means to level or adjust structural members in their
proper position for fastening. It is a refining action of positioning.
If the element is not properly aligned, it will cause other members
to be ill-fitting and throw off the dimensions of the structure.
Alignment takes place in two directions: vertical and horizontal.

In placing concrete, care must be taken to avoid separating the
water from the aggregate mixture.

Assen;bling

A.

Assembling means to combine materials either by adhering, coher-
ing, or by mechanical linkage. It is the act of putting elements
together to form a larger whole, ,~
1. The heart of building process is the practice of assembling j
elements to give the structure its shape.
2. Structural clements must be as sembled securely to provide
the strength necessary to carry the weight and augment the
rigidity for the application of additional elements.
3. Elements may be assembled as individual pieces or as com-
ponents.
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Reading Assignment
Day 81 (continued)

B. Fastening means to join together by mechanical linkage.

Due to the many parts in a structure that need to be fastened,

fastening becomes a time-consuming and repetitive task. The

material and the type of joint desired determines the tools to use
and the procedura. There are many ways of fastening pieces
together, ‘

1., Pinning means to insert a pin (boit, nail, screw, rivet) to
hold pieces together., The worker's skill in fastening parts
together daotermines the rigidity of the joints, and ultimately,
the stability of the structure. -

2. Welding is the fusion of metals by heating and melting them
together with the addition of a filler rod. Welding can be
accomplished in many ways, but on the site, it is usually
done by eclectric arc welding, or by oxy-acetylene torch,

C. Bonding means to join together by adhering, or cohering (making
the member itsclf serve as an interlockint device). There are
many types of bonds-~glued, cementsd, keyed, applied coatings,
Bonding, in this context, is concernad with concrete and wood,
1. Jointing refers to working with ccnorete in making the surface

such that additional layers will tend to stick or adhere,

2. Adhering mcans to stick together with a mutual substance.
Wood is bondcd with glue; when built in layers it is called
laminated. Gluz can be applied in many ways¢ brushing,
spreading, spraying, rolling, or dippin.g. Glued pieces are
usually clampcd under pressure while drying..

TREATING STRUCTURAL ELEMENTS

Reading Assignment
Day 83

I. All structural elemente sre treated in some manner, either before, or
after, assembly, Treatinyg may include curing corncrete, tensioning
or pre~-stressing concrete, pressurizing or inflating rubber forms,
coatings for preserving or protecting the material, and fireproofing,

| L]
by

. Curing
A. All concrete,and in some cases glues and mastics, must be cured
to develop their ricidity. Curing may include the control of
material's temperature during the process.

I1I. Tensioning
A. Pre-stressed or reinforced concrete may need to be tensioned,
that is, pulling and tightening the stre ss bars or cables to increase
their strength and stability. Tensioning also gives some form to
the concrete by deflection (bending).
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Reading Assignment
LTay 83 (continued)

IV, Pressurizing «

A, In some cases, the major structural element may be solely a
rubber sxin, in which case the bag or balloon must be inflated
by pressure, Also, some balloon struciures may serve as forms
for concrete work, which mey be deflated when the concrete is
rigid.

V. Coating _
A. Coating includes any type of preservative or protection for the
material. Included are paints, varnishes, rust-preventatives,
insect repellents, eic.

VI. Fireproofing
A, Steel members of the structure may be covered with a layer of
concrete or other fire retardants. Wood members may be fire-
proofed with metallic paints, or impregnated with fire~-retardant
chemicals.

VII. Removing Temporary Forms
2. Any formwork needs to be removed after the completion of the
process.
1. Torms are stripped.
2, TForms are cleened.
3, Forms are stockpiled.

VIII. Finishing
A. Structural membsrs which are completed anc will be exposed to
view may be finished., This may include coating the surface by
spraying, brushing, or rolling on the finish material.

IINSTALLING CIRCUIATORY SYSTEMS

Reacing Assignment
Day o6

I. The purpose of installing circulatory systems is to provide environmental
conditions that are necessary for humans and materials, both during

the construction phase, and afterward. Included are those services

and equipment which provide air, water, heat, light, sanitation, communi~

cation, and access. These are generally made up of manufactured

products.

A. These activities occur and continue throughout the building process.
Since the bulk of these installation practices occur after the major
structural elements are in place, they have been includad here
prior to Finishing the Structure,
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Reading Assignment
Day 23 (continued)

B. Al structures havc some sort of cirzulatory system.

C. In buildings, heating equipment may be installed in the sub-
structure, and ductwork or piping installed as the structure
progresses. The final vents or thermostats and such are in~
stalled after the walls have been finished,

D. 1In a building, installation.of sanitary facilities occurs at all
stages of the building process. Even before the foundation
is set, connecting lines to existing sewers may be joined.

A plumbing tree is erected along with the erection of the structural
elements. Pipes are laid in floors, and positioned in walls to
various outlets. The final fixtures are attached in the finishing
stage.

E. Other similar examples are electrical wiring, elevators, ventilating
an-d cooling services and equipment.

F. Roads may have sewer facilities under their surfaces and these
must be installed prior to their surfacing. Some roads have
auxiliary lighting, in which case electrical lines must be strung
and the posts and lights installed,

&, Tunnels need lights and ventilating facilities.

H. Towers may need lighting and in some cases, heating and sani-
tation, as in the instance of a lighthouse.

I. Dams may have all of these services and equipment.

J. Eridges may have lighting, communications, and in some cases,
heating to prevent ice formation, and thev also require temporary
access for men and mechinery during construction.

INSTALLING UTILITIES AND MECHANICAL PIANT

Reading Assignment
Day &7

I. 'Water, sanitary equipment, power, light, heat, ventilation, and
vertical transportation must all be fitted into the construction process.
Their installation begins with a connection to the public service during
the early days of the construction process, and continues to develop
as the structure takes shape. The practices involved include plumbing,
wiring, preparing materiels, handling materials, fastening materials
in place, connecting and joining.

A. The mechanical plant includes elevators, escalators, hoists,
chutes, shafts, and stairs.

B. Almost all trades and most materials may ke represented in in-
stalling permarient utilities and mechanical plant,
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PREPARING MATERIALS AND COMPONENTS,
FASTENING AND JOININ =

Reading Assignment
Day 38

I‘

1L,

I1I.

The 1 nstallation of permanent utilities and mechanical plant involves
the use of materials. In this case, some of the materials are pre-
prepared and ready for installation, Others, however, will require
preparation before they can be fit into the structure,

Preparing Materials and Components

A. Specifications for positioning of the utilities and mechanical plant
set forth the dimensions, locations, and sizes of the components
to be installed. Laying out inveives the measuring and marking
of shapes and patterns on both the material and the component to
be installed,

B. Excessive material must be removed in accordance with the pattern
and/or marking made during the layout. Materials may be cut in
many different ways. The same techniques are used as in Building
the Structure, but the degree of fineness and the type of material
being cut is changed. Metals, woods, brick, and block can all
be sawed.

C. The shape or form of the material may have to be altered so as to
fit the structure, and connect with other components. The relative
angles of the material are adapted to a specified pattern.. Pipes,
metal sheets, or bars, plywood, or other materials, may have to
be re~-shaped. Pipes are bent to spacified angles using a pipe
bending machine. Cheets are made to take on a new form by
using clamps, vises, etc., to hold them temporarily until they
can be fastened pcrmauently,

D. Many componenis need to be painted, ¢rea sed, oiled, fire-
proofed, jiven preservatives, etc., both for ease of assembly
and for future protection of operation prior to their final installation.

E. The fabrication of components consists of laying out according to
gpecifications, cuiting the parts, and re-shaping them, and finally
assembling the parts into components. This may be .done on or
off the site,

Handling Materials

A. When the materials and/or components have been prepared they are
taken to the structure for installation. Two basic steps are trans-
ferring and positioning. The nature of the materials being handled
calls for consicerable care. For example, dalicate machinery or
light duct components cannot be handled with the same freedom as
a steel beam,

B. Components are lifted, carried, hoisted, or jacked into the area
in which they are to be installed., Carz must be exercised to
avoid damagye,
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7eading Assignment
Day 83 (continued)

C. Components are first positio ned roughly, then they are aligned
and oriented with respect to their function and the position they
will finally occupy ian the structure.

IV. Fastening in Place

A. Having located the component or material with respect toits final
position, it must be attached to the siructure or held rigidly in
position,

BE. Some components may be attached to the structure by means of
pins (bolts, screws, nails, rivets, dowels). Generally, the
size of the pins will be smalled than in _Buiiding the Structural
Flements. Some exceptions might be the bolts for large motor
mounts or elevator equipment,

C. The welding process is much the samec for component installation
as for structure erection. Care must be taken in welding to avoid
distortion dus to heat. Welding g often done in stages to avoid
this problem. An advantage of welding is that components can be
assembled in a continuous form and the fastening is a part of the
component and/or structure.

D. Components may be fastened by hooking or suspending on bent
metal, or other material. Hooks are used particularly in fastening
pipe work or wiring; slings or closed hooks are also used.

E. Components may be fastened in place by interlocking clamps or
stirrups.

F. Components may bhe imbedded in the surrounding structure. Heavy
components, especially, may require special seating. Provision
for imbedding utilities and/or mechanical plan- in the s tructure is
made during the building process. Its great aavantage is space
saving, and usually, good appearance. The major disadvantage
is that, should the utility or plant require repair or replacement,
there is a scrious problem of access. Heavy mechanical plants
may require special seating or cu shioning to prevent excessive
noise from traveling through the structure, and prevent vibration
which might damage the structure.

V. Connecting and Joining
A. The individual components that go to make up the utilities or
mechanical plant must be joined together--usually in position
in the structurz.
5. Components may be bonded together (joined with the aid of
material which glues or adheres to both units). Glue, cement,
etc.,may be used to bond or join materials.

C. Components may be joined by bolting, serewing, nailiny, doweling,

or riveting, i.e., a pinis used to plerce both components,
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Reading Assignment
Day 36 ' (continued)

D. Both arc welding and oxy-acetylene welding are used to join
components. Care must be taken to avoid distortion due to
excessive heat buildup., Ductwork is often welded because of
the continuous nature of the task, Soldering is used, particularly
in electrical work. Eafore soldering, all joints should be made
mechanically strong. In electrical work, no acid should be used
in soldering.

E. In splicing, the ends of two sections of a material are lapped and
bound, or ioined with a metal plate. Cables may be spliced, duct-
work may be overlapped and bound or wrapped,

F. In socketing, one end of a component is designed to lock into a
prepared housing in another. Pipes are commonly joined by sockats,
i.e., the enlaryed end of one pipe is designed to receive & similer
pipe. It is made permanent by pouring molten lead or cement
mortar into the joint, Other types of sockets include toggle joints,
where the component has a bail ~shapad head which is set in the
structure, ball and soczket joints, pivet joints,

3. Treating, in this context, relates to the steps taken to prevent
attack on the utilities or mechanical plant by corrosion, or
by climatic conditions such as freezing. Pipes may be lagged--
coated or encasad or wound--with insulating material to prevent
freezing or excessive heat loss. Ductwork may be scoured and
painted with a preservative to preveni rust, Treatment is usually’
done before placement, or after,

PRCVIDING TEMPORARY EQUIPMENT

Readiny Assignment
Dey 89

In order to gain access to all parts of the structure for working, scaifolds,
hoists, elevators, stcps, ramps, etc., may have to be built or provided.
These accesses are temporary and may be built especially for the job

or brought on site in prefabricated units. A major consideration in
providing these accesses is the safety of personnel. Such accesses

arc known as the contractor's equipment, Materials in storage on site
must be protesiad against damage from waather, construction materials,
against theft.

Handling Equipment

A. Contractor's equipment is usually prefabricated, 1.¢., scaffold
parts are brought on site-~no preparation ig necessary--
and assembled in place. The equipment may need to be sorted,
transferred and positioned, when needad.
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Day 389 {continued)
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B. Depending upen the size of the component, it may be carried,

- or hauled (by truck or other Vehicle) or lifted to the place where
it will be used. . o : :

C. Components are roughly pos1t10n d placed where needed oriented,
and aligned. . :

D. When the components have been pos1tlcn ed and aligned, they must
be fixed in position and fastened together, and scmetimes attached
to the structure for additional support. Scaffolds are usually pinned
together, or may be welded for additional safety. ..:3.. = When
fasteners may damage the structure, clamps shciild be:used.

Securmg in Place

A, For safety reasons, temporary equ1pment such as scaffoldlng must
be secured with sufficient strength to support men and equipment.

Most temporary equipment is designed for easy and quick assem~

bly, = disassembily and maneuverability.

vy

Pins common to quick set- up equipment are bolts and nuts, toggle
- pins, and drift pins.
C. Occasionally, members may need to be weloed for additional
| strength and safety.
D. Clamps may be used when pins are not feasible, such as when

- fastening the scaffold to the structure may damage the structure,
An alternate method of securing is by tving or binding supports
with rope or wire, |

. Scaffolds may need additional bracing for stability and strength.,

Some scaffolds that perform an elevator function may be hooked

to roof members,

H. In some cases, safety nets may be required.

k3

Removing Temporary Equpment
. Once work has been completed, the temporary equlpment must be
removed to allow work to proceed. It may be moved to another
location on site, ‘ : :
B. Most temporary equment is dlsassembled when there is no longer
a need for it.
C. Temporary equipment must be removed from the working area.
It is usually loaded on trucks and hauled to predetermined points
‘on the site for stockpiling, or it may be removed from the site for
use eilsewheare, , : |

:1>'
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FINISHING THE STRUCTURE

Reacding Assignment

Tay 91

I. Structures are finished to protect humans and materials against natural
forces, and to make the structures operational and complete.

AQ

E.

C.

o
T e

H.

All structures nsed to be protected in some way against deterioration
and the effecis of use.

RBuildings are the most complex structures to finish due to the
variety of exterior and interior finishes.,

Rough~finishing includes all surfaces and materials which will
eventually be hidcen from view and which perform a sheltering or
enclosing function.

Fine finishing includes all the completed or finished surfaces to
be visible and/or all surfaces which perfiorm an enclosing function
of interior space.,

Examples of enclosures are subflooring, subsidings,subroofing,
Examples of fine finishing are brick veneer, roofing, siding,
paneling, painting, plastering, etc.

A structure may be totally enclosed, partially enclosed, not
enclosed at all. However, it will still require some kind of
protective coating. Radio towers are virtually major structural
elements, but require lighting and painting to fulfill their intended
purpose., A picnic shelter, or carport, may be open on the sides,
but still need subroofing and finish roofing as well as coating,

to preserve the exposed structural elements, A house may be
totally or partially enclosed and need to be finished inside and
out.

This stage of produciion includes the greatest number of diverse
skills and workers, i.e., masons, carpeanters, tinsmiths,
plumbers, eleciricians, painters, glaziers, etc,

The degree of skill and accuracy needed in the work in this stage
becomes increasingly more exacting. ‘

ENCLOSING THE STRUCTURE

Reading Assignment

Tay 92

I. 'To protect humans and materials agyainst natural forces, a bafrier must
be established between the exterior and interior of the structure,
Included are subfloors, subroofiny, subsiting, but not the coating or
trim of the exterior or interior. Enclosing the Structure includes all .
surfaces and materiais which will be hidden from final view, and some
surfaeces which do not require additional finishing.
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Reading Assignment
Day 92 (continued)

Usually ..l * buildings will be enclosed.

The materials used are more often in sheet forms than in bar
lengths (as were the structural members).

. Siding materials include wood, metal, brick, glass, fiberboard,
plastic film, fiber paper, and insulation.

Enclosure is usually associated with frame structures,

. Elements used in the enclosure of a structure usually serve two
purposes:

1. to enclose or divide space

2. to protect from the clements. :

They are rarely load-bearing, being of light construction, and
usually planar in form.

we i

l:':lp Q

PREPARING , HANDLING, AND ASSEMBLING
COMPONENTS AND MATERIALS

Reading Assignment
Day 93

I.

The first stage of enclosiny is to prepare the materials, This operation
is duplicated many times. The degree of accuracy in laying out and
cutting becomes more critical in this stage. Tools become increasingly
precisioned as the finishing demands greater accuracy and refinement .
Care must be taken to avoid damage to the materials.

A. Laying out is the determination of the shape by marking on the
material the outline of the shape. Usually, this is the marking
off of lengths or the sctting up of appropriate equipment to elimin-
ate the need for marking each piece.

1. For example, boards need to be marked to fit the studs in a
frame. The ends of the boards must coincide with a stud.
2. The positions of pipes or other members which may penetrate
the material must be marked so as to allow for the accurate
_ removal of surface material.

B. Cutting is to separate a part of the material from the whole, for
example, by sawing or chipping.

1. The material being cut and the purpose of the cut usually
determines the tools or type of equipment to be used,.

C. Forming gives shape to the material without removing or adding to
the material, For example, by bending, or casting.

D. Mixing is the association by blending, kneading or impregnating
materials into one mass.

1. Types of materials conimonly m1x\,d at this stage in construc-
tion are paint for undercoats, mortar for masonry, and plaster.
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Reading Assignment
Day 53 (continued)

I1.

I11.

E.

Temporary formwork may be required throughout this stage in
construction for the casting of concrete floors, roofs, walls,
and some decorative features. |

1. Materials used for temporary formwork include timber,

_plastic, metal and cork. The type of material is usually
specified.

2. All forms must be accurately made and carefully assembled
with tight joints.

Components are often join ed together to form a unit before being

placed in position on the structure.

1. Common units treated in this way include window and door
frames, partition units., These may be made up on the site,
but are usually built elsewhere and brought to the site ready
for installation. ‘

2. The prefabrication of units speeds the enclosing process, thus
minimizing the exposure of the structure to the weather.

Wood siding may be treatad with chemicals or preservatives to

repel insects and water, and to prevent corrosion due to weath~

ering. Painting is a normal method of preserving materials.

tlandling Materials and Components

A.

B.

The way the material is moved depends upon its weight and location
on the structure. Heavy machinery may be used to reach heights

on the structure. :

Transferriny is a continuous process throughout the enclosing
operation. The type of material determines how it is movead, also
the distance it must travel.

Block~-laying is a good example of positioning. Each block must
be positioned and sligned. Panels may be first tacked into position
to hold them in place, and the next panel aligned with them. The
material must stop and start on a structural member so it can be
fastened. Subfloor planking may run at angles for increased
stability. Subsiding may also run at angles for increased rigidity,

Assembling in Place

A,

Assembling is to combine often disparate elements into a whole.
Included are the iotal exterior subsurfaces (subsiding, roof-framing,
and underlays, subflooring). The tools and materials used in
assembling determine the procedure anc the method of fastening.
The mostcommon method of fastening wood is by nailing, while
metal may be bolted, screwed, or snapped into place.

.All kinds of metal may be welded-=each calling for a particular

method. Surfaces to be welded must be clean, and the edges to
be joined should fit closely. :
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reading Assignment
Day 93 (continued)

I, Bricks and blocks are lzid up in various formations and bonded
- together with mortar., Erick s " watered down before it is laid.
Mixing and laying are continuous operations. Wood panels may
be glued to the subelements for additional strength.
E. Metal paneling may be clipped’ or snapped onto the subelements.

COMPLETING THE STRUCTURE

Reading Assignmeant
Day 102

I. Completing the structure means to make it operational and complete.
Included are all of the interior partitions, doors, windows, hardware,
surfaces finishes and irim on the structure. Fine finishing entails
more exacting skills, and high standards of werkmanship., This stage
includes all surfaces and materials visible and the final surface treat-
ment, :

A. Buildings ere usually finished inside and out tc make them
humanly operational, pleasing, and functional , -

B. Fine finishing includes the application of final surfaces and trim
to prepared subsurfaces, the installation of vents, lights, sani-
tary equipment, communications, mechanical equipment, finished
floors, paneling for walls, ceilings, and the removal of debris and
workers' equipment,

C. Fine finishing duplicetes many of the previous practices.

D. Fine finishing deals with the treatment of surfaces and the instal-
lation of accessories.

E. Materials are of higher quality, and are usually in shapes for

large area coverage-~-panels, sheets, rolls, etc.

PREPARING SUBSURFACES AND MATERIALS

Reading Assignment
Day 103

I. The purpose of this stage is to make ready the surfaces of the structural
elements, or the rough finished surfaces for final trimming.

A. Included are filliny holes in subsurfaces, sanding rough spots,
attaching grounds for the application of paneling to receive the
finished surface. Once the structural or non-structural members
are covered, they must be surfaced to rezeive a final finish. Wood
structural members may need to be trued, Concrete bearing walls
to be finished imay be keyed or smoothed.
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Reading Assignment

Day 103

B.

(continued)

Abrading means to rough up a surface so that other material will
edhere to it, or to smooth ‘@ surfrce so that the characteristics
of the final surface will be brought cut. Any surplus material is

‘removed in this process. Concrete subfloors may need scraping,

Wood, plaster board, concrete, plaster, motal surfaces, may
need smoothing up. v

Grounding means to attach auxiliery materizl to facilitate the
application of additional material, For example, concrete, block,
or any planar surfece may be paneled, In order to provide for the
fixing of these pancls, grounds or battens are fixed directly to
the subsurface at pradetermined intervels related to the size of
the panels. A high degree of accuracy is required in placing
grounds to ensure the accuracy of final fit when finished surfaces
are applied.

II. Preparing Matericls and Components

A.

The highest form of building skills are employed in preparing
materiels in this stage., Layout and cutting must be extremely
accurate to make high quelity joints. Elending paint colors needs
to be exact in this stage. Craftsmanship shows itself in finishing.
Included in this stage is layout, cutting, forming, mixing, making
temporary formwork, assembly of prefabricated components, and
treating.

The marking and measuring of pieces to be fittad together must be
extremely accurate. More contours and angles are encountered
than in other stages. The variety of matarials is increased in this
stage; for example, flooring varieties are cork, polished cement,
slate, linoleum, plastic, ceramic tilz, hardwood, softwood,
terazzo, and carpating. Materials are gencrally required for large
area coverage, and are of high quality. '

The tools used in fine finishing are of a graater variety and of a
higher precision. Care must be taken to avoid waste in cutting,

as the materials are usually expensive, To ensure greater accuracy
and a close fit, a high degree of skill and workmanship is required.
The forming of finishing materials is rarely done on site., These
materials usuelly amrive on site already shaped and cut to the
required sizes. For example, fireplaces, range hoods or other
canopies, metal handrails, bannisters, signs, arrive on site
preformed.

The veriety of materizls to be mixed is Jreatly increased in this
stage; for exemple, mortar, paint, plaster, concrete, terazzo,
adhesives, waxes, polishes, sealers, ete., The degree of pro-
portioning accuracy is increased, espocizlly where colors are
involved. Materials may be mixed by hand or machine. Mixing

is usually done in compliance with the manufacturer's instructions .
Some materials may be pre~mixed. ‘
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Reading Assignment
Day 103 (continued)

F. Poured floors usually require a form to contain the ingredients.

For example, terazzo floors use metal forms which become an
integral part of the floor. Poured floors, plaster ceilings and
walls, require forms to regulate the boundaries and the depth
of the applied material. The making of these forms requires the
same practices as related earlier. The form materials used in
fine finishing may be of high quality and they may be required
to impart texture to the materials being formed.,

(*. Prefabricated components are assemblad and installed on the site,
Included are doors, windows, cabinets, fixtures, fittings (sanitary
goods), hardware, etc. Mechanical equipment is made off the site
and assembled on site,

H. Many materials are given a subcoat or base coat of paint or pre~-
servative prior to final assembly and installation, Finished ma-
terials are trocated to prevent crazing, cracking, peeling, etc.,
and to provide ease of final finishing.

TRIMMIN i
Reading Assignment
Day 108
I. Trimming includes the final assembly, fastening, and coating. It is

I1.

the last stage in changing material form. ~. Also included in this

stage is removal of debris and contractor's equipment, which is no

longer required,. Trimming includes the finel painting, attachment of
molding, light fixtures, polishing floors, et¢c. Trim materials usually
serve the additional purpose of presenting a good appearance and a

good wearing surface. All structures have some form of trim; for
example, roads need to be striped, bridges painted, tunnels lighted

and signposted, towers painted and lighted, and other final connections
made.

In view of the relative delicacy of the materials being handled at this
stage, considerable care must be taken to avoid damage, as such
damage (scratches, dents, chipped edges) will be visible when the
work is completed. The usual high quality of finish materials means
that their cost is greater than for rough finish materials. The finished
materials (trim) arec often decorative; therefore, care must be taken

in keeping surfaces clean.

A, Finish or trim materials are usually transferred to their final
position by hand. This will depend, however, upon the extent of
the work, the weight, and relative awkwardness of the material,
and its final position. For example, bronze or copper trim, if
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Reading Assignment

A.

B.

" ERIC

Full Tt Provided by ERIC.

" Day 105 (continued)

in large quantity or size, may be transferred by crane or hoist.
Whatever the method of transferring, care must be taken to
avoid damage to the material.

All trim materials must be positioned with great accuracy to
ensure close fit, especially in the case of repetitive work such
as wood paneling or metal facing. Trim materials are aligned
and plumbed (leveled) and any adjustmants made before they are
fastened in placs. Care must be taken to avoid damage.

III. Tastening and Connecting

Close fit and tighiness of joints are ¢ssential to ensure permanency
and good appearanca., A high degree of skill and workmanship is
necessary. Care must be taken to avoid damage to the materials.
Trim materials may be fastened in place by pinning, i.e., nailing
bolting, screwing, etc. The pins used, however, are usually
small in size and sere more expensive and of higher quality than
those used prior to this stage. These pins are often hidden from
view in finish work or are countersunk, i.e., flush with the surface,
and may be of similar color to the material so as to be unobtrusive.
Trim materials may be fastened in place by welding, The welding
of trim materials is usually done off site. Finish materials arz
rarely welded in place (or connected by welding) on the site, but

if they are, the welds must be accurate and present a good appear-
ance. Usually materials such as ornamental or light ironwork are
welded. The edges of the materials to be welded must be seamed
with great accuracy. The sizes, lengths and locations of all welds
must be in strict compliance with the specifications and drawings,
All inflammabla2 material must be removed from the arsa where
welding operations are being carried out to avoid danger of fire.
Bonding includes the gluing of sheet or panel materials in place,
final laying or pointing of facing brick or blockwork and similar
materials, Whataver the material being used to bond or point

- thetrim, care must be taken to avoid splashing or oozing. All

such splashes on material must be removed before the work is

- completed,

Coupling usually refers to the joining or fastening of lengths of

pipes or shafts,

1. 'Couplings may be rigid (no movement) or flexible (movement
possible).

2, The design of the coupling~-whether rigid or flexible~~for
use in trim or finished work is important and is usually of
a decorative (and often expensive) material.

3. Care must be taken to ensure that all members fastened by
coupling are properly aligned so as ito avoid failure of the
coupliny at & later date.
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Reading Assignment
Day 104 (continued)

4, Examples of materials sometimes joined by coupling might
include exposed plumbing, ornamental sculptures (which may
be an integral pait of the design), staircase supports, etc.

5. Clutches (coupiings) which are like clips are sometimes
used to fasten linear trim materials in place.

IvVv. Coating and Applying

A. Before any coating or applying is carried out, the surfaces of
materials to be included must be made ready, and any hardware
such as electrical fittings, should be protected or removed.
Coating is generally the application of any surface material in
a relatively thin layer to a subsurface by brushing, spraying,
rolling, troweling, sealing.

E. Prushing is the rubbing or grazing of & surface with a quick motion
so as to transfer the finish material from the brushing implement
to the surface.

1. When coating or applying by brushing, the subsurface must be
dry and clean, and all cracks or holes filled so as to ensure
a smooth, even surface when completed.

2., When brushing a material onto a surface, the size of the
brush and its texture will be determined by the 3rea to be
covered arnc the material being used to coat.

3. Usually when brushing, more than one coat or application
is necessary; the number of coats is usually specified.

4. Care must be taken to ensure evenness of the finished surface
and (in the case of paint) matching of color.

5. Peaint, tar, asphali are among the materials which might be
brushed on as a trim or wearing surface,

C. Trim materials may be forced in the form of fine particles or
liguid (mist) in a jet or vapor to disperse so as to cover a surface:
spraying.

1. Paint, cement render, plastics and many other surface or
decorative materials may be spreysad on.

2. TUsually some form of cleaning and drying of the subsurface
is necessary.

3. The number of coats, i.e., the thickness of the finish, is
usually specified.

D. Trim material may be transferred from a cylindrical implement,
which rotates, to a surface so as to coat that surface by rolling,

1, Paint, tar, asphalt, plastic or fiberglass materials might be
rolled on.

2. The thickness of the finished work is usually specified.

3. The size of the roller is usually determined by the area of
surface to be coated and/or the manufacturer's instructions.
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Reading Assignment
Day 102 (continued)

E. In troweling, @ wooc-handled,steel~bladed implement is used.

In floating, the implement used is made entirely of wood. Both

troweling and floating are finishing operations. They generally

apply to the smoothing down of a previously applied surface.

1. Plaster faczs are usually applied in several layers~-a float
is used to spread (apply) the plaster, and later, to smooth
the surface.

2. Troweling cement mortar must be done with care as over-
troweling brings the cement to the surface, which may lead
to crazing when it dries out.,

3, Stucco may he troweled after it has been ruled off and scoured.

F. Sealants may be liquids or semi-solids,

1. Sealants may be spread over an arsa, or be applied by use of
a pressure gun, i.e., forced into & cavity or crack.

2. Thoy may be used to close the pores of wood, e.g., the

riming coat in painting, where size is often used, thus

preventing absorption of oils by the wood.

3. Care must be taken to ensure that the sealant does not
adverscly affect the material it is sealing.

4., A semi-gsolid sealant like mastic is often used in making
windows watertizht, filling expansion joints, and for
covering and filling the overlaps between similar and dissimilar
naterials.

V. All evidence of the construction work should now be taken away, the

VI.

~ structure being mada ready for use or occupancy, and fully operational.

The final stage in finishinj the structure is the removal of the workers'

equipment which is no longer needed, and the clean up of building

debris.

A. Heavy equipment is usually removed first, including scaffolds,
mortar mixers, saws, and smaller tools,

B, Debris may consist of wood shavings, blocks of wood,or brick
materials used in the construction process.

Demobilizing Equipment

A. Equipment which has been fixed temporarily in position must be
made portable again. Care must be taken in disassembling and
transferring the cquipment out from or off the site so as to prevent
damage to the finished surfaces.

B. All facilities, such as scaffolds, ramps, stairs, or steps, tempor-
ary floors and the like, must be dismantled

C. Disassembled equipment and/or facilities must be transferred
from the structure. These may be stored elsewhere on the site,
or may be removed completely from the site. In some cases,
it may be necessary to lower this equipment from the structure;
therefore, care must be taken to avoid damage.

91




e e T s e s v e s o - . e e AR A e - T T T L e f*_“;;:;:,:ﬂ::;v:;;;:‘»-ww;-!

Reading Assignment
Day 105 (continued)

VII. Cleaning Up

A. Once the equipment is out of way, clean up can begin.

B. Scraping is done to remove paint or other material spots or stains.
Care must be taken to avoid damage to the finished surface.

C. Picking up then proceads; any blocks of wood, loose nails, etic.,
must be picked up and teken from the structure.

D. ©Sweeping is done so that shavings, dust, grit, etc., are brushed
away.,

E. Any surfaces which have become dirty, e.g., windows, metal
panels, etc., should be washed clean,

F. Some floor and wall surfaces, and some fixtures, may be polished
to remove surplus material, and to bring out the natural beauty
of the material. Polishing includes waxing.

COMPLETING THE SITE

Reading Assignment
Day 114

I. The last ma’or bhase of construction is to make the total environ-
ment operational and complete. Completing the Site includes those
activities which relate to providing access, building features, planting,
demobilizing equipment, and removing debris., All processes and prac-
tices previously encountered may be exemplified in landscaping, with
the additional practices relating to planting,

A. Normally sites need to be landsceped to restore the property so
as to make it operational and to present a good appearance.

B. Any site has some degree of landscapiny connected with it, the
work being of major or minor importance, depending upon the
purposes to be achieved, and the extont of operation,

C. The site is the natursl setting for the structure, whatever it may
be (road, tunnel, tower, etc.). It is generally considered desirable
that there be some degree of compatibility between the site and
the struecture,

D. 'Whatevsr the structure, some form of access will always be
necessary. Lighting, planting, signposting all form part of the
landscaping process and are complementary to the main structure.
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LANDSCAPING

Reading Assignment
Day 116

I.

Landscaping includes more than just planting., Almost every structurs
requires that some form of aczess be provided to it, decorative features
(which may also serve & useful purpose), outdoor lighting, planting,
etc., which may be ancillary to the main structure, Nevertheless,
these are complementary to it, and form a pact of the landscape process.

A,

In the process of construction, the site~-zspecially in the immediate
vicinity of the structurs-~may be damaged or disturbed. It is the
contractor's responsibility to see that such disturbance be restored
and to eliminate any conditions which might prove danijerous or
disruptive to the operation or occupancy of the structure.

The site is the natural setting of the structure and generally
specificzations will be issued as to the final disposition of the

site, %nis may call for additional work, such as the buildingy of
accessz2s, featurcs, and earthworking.

EUILDING ACCESSES

Reading Assignmant
Day 11¢

I.

II.

Finisned cuancctions me i have to be made betwsen the public and
private road and pathwavs. Scenic walks, private or semi~private
carriage ways all forin r-rt of the landscape work,

A,
B,

C.
D.

Building and/or finishing access=zs on site is a part of landscaping,
Accesses includa all paths, roads, walkways, steps, tunnels,
undery.assas,

In the 7ase of & higuway or public road construction, the access
or road itself will require landscaping,

A road, or even a path, forms a very strong element in the land-
scape.,

Surveving for Constructlion

A,

E.

C
D,

td

The lct.ation of the access must be found and marked before con-
siruction can begin.

Temporary stakes or markers are usually set to mark the center
line of the accoess and tho corners or boundarics.,

The location of any underground utilities which may affect the
work should also be determined and marked.,

The center line of the access or path iz usually marked first,
then the pavemeaent edges are marked, and grades set,

The operations involve the use of miasuring, marking, and pro=~
tecting, as were used in laying out the main structure,
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Reading Assignment
Day 116 (continued)
IIT. Earthworking
A. Eaearthworking staris when the access or structure has been lam
out (surveyed).
'B. Earthworking may consist of cuttma, and nllm banki’ng and/Or
~ spreading, as may be neces sary to chleve the lme and grade
specified .
~C. The practices of promctmg ex1st1ng utllltles and structures and
- of stabilizing earthwork are employed as they were in building the
main structure. ’ |

IV. Setting the Base

A. The base course or road bed is placed m position and compacted
if necessa ary. '

B. The base may consist of onc, two, or even three courses The

first of these is usually a hardcore of broken stone. If the road

is to be of concrete, the forms are made up and set in place and
the reirforcement placed in position. The concrete is then mixed
and placed in the forms, being made in bays, that is, sections,
to prevent cracking due to expansion and contraction. The concrete
is then allowed to cure, after which the forms are removed.

C. All of the practices described in Setting Foundations in the primary
structure may be employed in this stage.

V. Installing Circulatory Systems
A. Service pipec. utilitv lines, etc,, are frequently located under
accesses. Ii this is the ¢ase, the pipes must be placed in position
before the road is seti,
B. Utility lines may freguently be located along the sides of access
’ right-ol-ways. _
C. Provigian must be made for utilities in setting and making formwork,
and 1n ~lacing the cons srete or omer surface materlals.

VI, Finishing the Access | :
A. The road or pathway must be given a wearing surface and trimmed,
B. In building accesses, the finish surface may serve several functions -
at once. It may be decorative, and at the same time provide a
hard, dirable. wearing surface, | |
1. Surtaces may be of concrete, asphalt, brick, or any other
- tvpe of material depending upon the function it is expected to - .
- fulfill, | | | | |
Concrete surfaces are placed in position, struck off, and
‘textured as required, Asphelt surfaces will require rolling.
In general, the practlces used in surfacing will depend upon
the surface material and the conditions laid down in the
 specification.

i
H

/

2,

*

e o g A+ e S s e kLo v e e el e s e e e i s S




. IR - - oo _.‘;

Reading Assignment a S | | 1
Page 116 (continued) :

C. -Accesses gencrally require some form of signposting, whether
for 2 private driveway, or a interstate highway. Also, provision
must be made for drainage, painting, lighting, etc. The practices
used will depend upon the time required and the specifications,
but; generally, will include many of the techniques listed in
describing the building of the primary structure.

BUILDING FEATURES

Re aamg A531gnment
Day 117..

I. Plans may ~all for the building of features., These features need to be
located, th-ir foundations cleared and set, built or placed, and finished.
Features m: 7 be functional, that is-~serve a useful purpose, or be
purely decorative, or both., Whatever the purpose of their inclusion in
the work, they arc generally complementary to the primary structure,
A. Features may include such things as founieins, walls, shelters,
. sculptures, rockerias, etc.
B. & survey must be carried out to determma, the 1ocatlon of the features.
C. The location determined, the earth is propared as required to
fyund “he feature, S
D. %he foundation or.brse of the feature is placed as required. The
structure of the feature is then erected in place.
Cir-ulatory systems, os may be needed, are then installed.
The features are the.: finished according to specifications.

SHAPING AND FINISHING EARTH

Reading 'A ssignment
Day 118

1. This ctage ~2lates to thc molding or contouring of earth to certain
speciricati. ns, aund latcr planting and/or surfacing as required.
Shaping and finishing may be necessary to restore the parts of the
site disturbed during the building of the primaiy structure, and to
give the site a good appearance, ,

A. The process of shaping the earth involvas the layout of the earth.
(location of banks, etc.), _eqrthmovmg, the preparation of the
surface, planting and surfacing,




Reading Assignment
Day 118 (continued)

II.

1.

IV.

B. The extent of the work=-the number of men and machmes—-— which
' may be major or minor depends upon:
1. the size of the site
2. the nature of the primary structure
3. the purpose such shaping and finishing is to serve.
C. Shaping and finishing the earth normally constitutes the major
part of the landscape work,

Laying Out

A, The final disposition of the earth on the site surface is usually
set forth in the specifications. In order to locate any banks, cuts,
fills, etc., a survey involving the practices of measuring and
marking is carried out, This is referred to as Laying Out,

Earthmoving T

A. The earth is pushed or dug out in accordance with the layout
To do this, bulldozers, power shovels, rollers, and other earth-
moving equipment may be used.

B. In banking, the earth is heaped up, and allowed to slump to its
natural position, as may be called for by the layout.

C. Depressions may be filled in with earth taken from & "borrow"
area which might be on or off the site.

Preparing the Surface
A. When the rough outline of the layout has been achieved, the new
elevations are prepared to receive their final finish.

B. Final grades arc established and the earth spread or bulldozed
to comply with the specifications.

C. The earth may be turned over or loosened to allow for seeding
and/or sodding.

D. A layer of topsoil may be spread over the rough surface.

E. Chemicals or natural fertilizer may be introduced into the rough

topsoil to assist in future growth of vegetation. This may be

done by spraying, or sprecading. Also the rough surface may be

treated by compacting with rollers if the finish desired calls for
~ the laying of foreign materials in layer form.

Planting and Surfacing

A. The shaped earth may be finished with a cover of vegetation, or
by laying a surface material of permanent or temporary nature on
top of the earth, e.g., gravel driveways, paved patios, etc.
Planting may include digging holes for the placing of trees or
plants, spreading seed (either mechanically or by hand), treating
plants and sodded areas with fertilizers, and/or protecting plants
by means of covers, stakes, etc., from attack by animals, insects,
or weather.

L
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Reading Assignment
Day 118 (continued)

B. In seeding, seed is distributed evenly over the surface to yield
an even carpet of grass.
C. Large areas may be sodded. Sod is usually laid in sections and
may have been saved from the clearing operation.
D. Trees, bushes, and plants require that a hole be dug for the roots,
the plant placed, and the carth gently tamped around it.
In spreading, gravel may be distributed evenly over the surface,
. Trees, lawns, plants, etc., may be treated by spraying with
chemicals and fertilized o
. Tree trunks may need to be wound and/or chemically treated to
brotect them against disease or insect attack and against extreme
weather, accidental demage or vandalism.

L B |
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REMOVING EQUIPMENT AND DEBRIS

‘Reading Assignment
Dey 120

I. Contractor's equipment remaining on the site from bafore the landscaping
process, and from the landscaping work itself, is now removed., Also
included in this stagz is removal of any debris,

A. Equipment must be demobilized by loading and hauling, towing,
or driving it from the site. ’

B. Debris must be cleaned up. This is ‘usually accomplished by
picking up, rzking, sweeping, burying, burning, or dumping.

‘REMOVING TEMPORARY PLANT AND FACILITIES

Reading Assignment
Day 121

I. Included in this stage are temporary facilities and temporary contractor's
equipment which is no longer required,

A, VFacilities such as scaffolding, ramps, hoists, ctc. , must be
disassembled znd removed. In removing such facilities, consid-
eration must be given to the order of removel; thus, shelters would
be the last type of facility removed, Safety precautions are taken
to avoid damage to the structure, and to protect personnel,

B. Most temporary facilities are designed to be easily disassembled,

The disassembled parts or components must be removed from the
structure and the site.

Q




Reading Assignment
Day 121 (continued)

II. Contractor's equipment--cranes, bulldozers, vibrators, hoists, man-
lifts, etc.--must be disassembled and hauled away from the site when
no longer needed.

A. Eecause of the size and complexity of some equipment, it may
need to be dismantled and the componenis prepared for handling.

B. Equipment and/or compments are loaded or placed on or in self-
propelled vehicles, or towed vehicles. A

C. The equipment, when loaded, must be moved from the site.

POST PROCESSING

Reading Assignment
Day 122

I. The purpose of post processing is to extend the function of efficiency
and effectiveness of the structure and site (re»l estete). Post pro-
cessing means to change the form of materials at a later date.

A. Included in post processing are repair, installation, alteration
and maintenance.

B. The processes and practices used in post processing are identical
to the processes used in production,

II. Repairing

- A. Damage, or wear and tear, to the structure and/or site is caused
by aging, climetic conditions, air pollution, improper selection
and treatment of materials used in building the structure, poor
workmanship during construction, overloacding of the structure,
and improper use of the structure. Neglect can also be a factor.
Parts most likely to be affected are those exposed to the weather--
roof, walls, windows, pathways. Accesses exposed to heavy
traffic or use are zlso affected--doors (entrances, exits), stairs,
roads, tunnels (dirt accumulation). Neglect or failure to repair
these parts will shorten the life of the structure and reduce its
velue and efficiency.

B. The most common forms of damage or wear in & structure or to &
site eppear as rot due to dampness or lack of eir circulation,
cracking due to overloading of floors, roads, dems, paths, etc.,
or to excessive or restricted expansion and contraction of h
materials. Peeling is due to over-exposure to sunlight and the
cffects of time. Wear is due to abrasion. Overgrowth is due
to neglect,

C. Repeairs are effected either by:

1. replacing the damaged, aged, or worn out part
2. coating and/or treating surfaces
3. cutting away excaessive growth.
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Reading Assignment
Day 122 (continued)
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D. These repairs may involve all or some of the practices used in
building the original structure. The scale of the operations is
reduced, thus, & wall mey be cleanad ancd re-painted, or a
section of a roed torr out and replacead.

ITII, Altering _

A, Altering means to change the structural form of the structure from
its original form and/or function, usuelly by addition or subtraction
of some part in the structure, As conditions of life change, the
need and function of the structure may change. The structure may
expand, or decreaase in size, in eny direction. The practices in
altering a structure are no different then the original practices
involved in building the structure.

IV. Installing
A, Instelling is the addition of manufacturea products to the structure
which are not en integral part of the structure. Instellation may
be done by either the manufacturer of the product, or the building
contrector, or both, Mechanical equipment, such as lighting,
heating, ventilating, clevators, is instzlled, whersas windows,
pertitions, and built-in accommodations are constructed.,

V. Maeainteining

A. The mecheanical nlant, utilities and services nead periodic servic-
ing and replacement of worn or faulty parts o ensure continued
operation, The causes of damege are ususlly aging, carelessness,
and overloading. Typical systems needing periodic maintenance
are motors, shafts, elevators, escalators, air conditioning plants,
heoting plants, wlectricel end plumbing systems.
All exposed surfaces to wear or weather need periodic maintenance.
Thus, the need to polish floors, re~paint walls, clean windows
is a recurring oparation, o
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SUMMARY OF CHANZING THE FORM OF MATERIALS

i B

Reading Assignment
Day 12¢

I. The purpose of this summery is to establish the common elements of
construction as they apply to any structure. Included in this summary
are worker control of measurement and 'shape, handling material,
combining, separating, and chenging form.
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Reading Assignment
Day 125 (continued)

II. Production practices recur at all stages of production, no matter what
the structure may be. A tunnel, for exemple, may have :

A,
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provision for temporary access and protection
roads anc¢ walkways -

temporary shelters

temporary utilities

obstacles to be reduced and extracted
materials to be transferred and disposed of
surveying for construction

mobilization of equipment

earthmoving

protection of existing utilities and structures
shaping and stabilizing of carthworks

the making and placing of forms

the setting of reinforcement

preparation of foundation material

the handling, boncing, and curing of foundation material
removal of forms

foundation finishing

preparation of major structural elements
fabrication of components

handling of components

treating

removal of forms

finishing

the installation of permanent utilities and mechanical plent
the provision for temporary aquipment

the preperation of subsurfaces

trimming

the removal of aquipment and debris

the shaping and finishing of earth

the removal of temporary plaent and facilitics

WORKER CONTROL AND MATERIAL HANDLING

Reading Assignment

Day 127

I. Man does not change the shape of materizl without first determining
the extent, method, and scope of change.

A.

B.
C.

Measuring and marking are worker controls to determine dimensions
or proportions,
Laying out is the ect of giving the desired outline to the material,

Positioning means to give advantage of one position over another
by adjusting or 2ligning.
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D ay 127 (continued)

II. Material hancdling means to move materials from one place to another
for the purpose of changing its location. Mazterial handling is @
continual activity in the process of changing the materiel form.
Practices found in all steyes of production may be summarized under
one of the following categories:

A, Protecting

B. Generating, Ccmpressing, Pumpiny

C. Fluidized transport of solids

D. Flow transport of solids and liquids

E. Loading

F. TUnloading

5. Attaching

H. Carrying

I. Hoisting

J. Loweriny

K. Releasing

SEPARATING:, COMBININ.?, FORMING

ng Assignment

I. All practices in chenging the form of materials may be found under
cone of the following coteCories,

II. Separating
A, Classifying
1. Screening
.  Sedimenting
. Drying
Crushing
. Milliny
terizl emoving
Spelling 12. Sawing
Sceling 13. Shearing
Breaking 14, Abrading
Digging 15. Etching
Scraping
arubbin
Chopping
Chaining
Burning
Planing
Drilling
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Reading Assignment
Day 123 (continued)

III. Combining
A, Mixing
1. Blending
2., Kneading
Impregnating
oating
. Spraying
Brushing
Rolling
Dipping
. Sodding
. Sprcading
ssembling
. Fastening
a. Pinning
. Hooking
. Clamping
Tyindg
Joining
. Weldinz
g. Soldering
2. Bonding
a, Gluing
b. Cementing

3
C
1
2
3.
4
5
¢
A
1

b
C
d
e
f

IV. Forming
A, Working
1. Hammering

Plowing
Consolidating
Bending
Molding
Casting
Striking Off
isplacing
Scarifying
Ripping
. Bulldozing
. Disasscmbiing

Wrecking
ermal Conditioning

Curing

Heat Trea2ting

Melting

Chilling

- - bﬂ.
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UNIT IV

WORKING IN CONSTRUCTION




I.

il

7

II.

INTRODUCTION TO WORKING I INDUSTRY

Reacing Assignment
Day 136

Man is the Most Critical Resource in Industry,

A,

The conditiors under which industrial employees work, and the

wages they receive, shape their lives to a lerge extent, but

we know little about the world of indusirial work.

1. There are more than twenty million industrial employees
(more than 1/4 of the labor force),

2. They earn a large segment of the national income,

In our way of life, individual men have certain inalienable rights,

Workers control meterials,

Human problems are more difficult to solve, and are more common

than problems with materialg.

1. These problems can be solved best with efficient personnel
practices which are important to study because they ulti-
mately affect everyone,

2. Industrial practices which affect employees are not well
known because they are poorly organized and little studied,

3. Even a common name for the collective knowlsdge about
these practices is not generally acceptad,

a. Some common names are "personnel relations, " "personnel
practicasg,
b. Therz is need for a suitable name and definition,

The Industrial Employce

A.

Manufacturing and contract construction categories include
common classes of industrial employees,
1. There are two besic kinds of indusirial employees:
a., those who use industrial knowledge
b. those in industry who use other knowledge
2. The numboer of employees, and diversification of same, is
large.
3. There are a number of common sources of employmant data,
There are some others who may be considered to be industrial
employees, such as:
l. stockholders and other investors
2, those who provide other inputs to the industrial system,
Trends in Industrial Employment can be divided into:
l, past
2, present
3. predicted.
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Reading Assignment
Day 136 (continued)

III.

Iv.

Practices which Affect Human Behavior in Industry are developing.

A.
B.
CG

D.

E.

These practices are not well classifizd.

These practices are less precise than those which affect materials,
One way of classifying the practices which affect humans is to
group them according to the sequence in which the worker encounters
them from his first contact through his last, i.e.:

1.  hiring practices

2. training practices
3. working practices
4, advancing practices

5. retiring practices

The sequence or parts of it may be repeated and are not ancountered
in every employment experience.

Different classes of employess may encounter different practices;
thus, thers is not & single set for any of the classes of practices.

Construction and menufacturing personnel practices are similar, but
have many differences.

A.

B.

Basically, personnel in both are hired, trained, worked, advanced,
and retired.

Construction employees are often outdoors; manufacturing workers
seldom are, with resultant differing problems.

1. Different fcod services

2. Diffzrent protection requirements

Manufacturing emplcoyees and employers are more permanent,
geographically.

1. Single construction employer less able to invest in treining

2. Size of manufacturing work force more stable

HIRING THE RIZHET MAN FOR THE RIGHT JOB
IN CONSTRUCTION

Reading Assignment
Day 137

I

The First Contact with Employees

A,
B.

Importance of first impressions

Mora thorouzh investigation requirad by both employer and
employee

1. Appreciate each other's problems,

2. Know the practices used in hiring




Reading Assignment
Day 137 (continued)

II. Hiring is important to the appllcant and to Lhe omp?oyer
A. The employer's concerns ares
1. profit relates cirectly to personnel -
2. reducing weorker mobility reduces cost
E. The employee's concerng are:
1. interests |
2. satisfaction

III. Inherent conflict os interests requ1res both parties to recognize each
other's interests.
A. Owners wanti more profit (income)
B. Workers want more profit (income)
C. Each is affected by the other .

IV. Hiring involves several major concept classes.
A. Recruiting
B. Selecting
C. Inducting

RECRUITING THE "IN CROWD*

Reading Assignment
Day 138

I. The First Step in Hiring :
A, Eased upon nead for additional emploveas
B. Involves many techniques and people

II. Employee Types /
A, Professional . V
B. White Collar
C. Blue Coller

III. Prime Sources of Employces
A Walk-ins
B. Friends
C. Employment agencies
D, Union halls
E. Newspaper advertizing
F. School placement offica

IV. Entrance to, and Advencement within, the Various Source Organizations
A, Direct application
B. Apprenticing ’
C. Formal education and/or training
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ng Assignment
135 (continued)
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Day

V. Process by which Manajyement informs Prospective Employees of its
Manpower Needs |
A. Public media announcements
E. Contact employment agencies
C. Personal contacts

SELECTING ROUND PEGS FOR ROUND HOLES

Reading Assignment
Day 139

1. The Second Step in Hiring

A. Misfits are costly to beth parties

R. Much error involved aven at best

C. Efficient practices cen help

D. Involves description of the worker and the job requirements, and
attemptiing to match them
Similerity between school and industrial records, and their
development and use

 nas TR R C
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A Personnel
B. Skill
O, Interpersonal espects

II. Job Requirements

III. Means of Gathering Personnel Data
A. Application forms
Testing
Interviewing
Obtaining and checking references
. Types of data sought
i Character
Sex
Personality traits
Physical qualifications
Particular experience
Education
Age (top and botiom)
CGeneral expericnce
Citizenship
Military status
Family status
. Residence e
@ 13, Political affiliation
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Reading Assignment
Day 139

IV.

Practices employed in Matching Worker Qualifications and Job

Requirements
A. Relating applicant data profile with that of presently successiul

employees doing similar work
B. Making personal value judgments
C. Electro-mechanical sclection

Means of, and reasons for, both sides reporting employment progress

decisions to the other party
A. TFormal and informal means
B. Public relations

FITTING THE PEGS INTO THE HOLES

Reading Assignment
Day 140

I.

II.

I1I.

Iv.

The Third Step in Hiring

A. Compare induction of new student and new worker.

B. Compare similar effects of adequate vs. inadequate orientation.
1. Personal
2. Productivity

Common ways in which workers are apprised of their roles in the
establishment.

A. Written contact

B, Oral agreement

Personnel Records

A. Kinds of records

B, Use of records

C. Maintaining of records

Orientation of workers to the work process and work environment

A. Introduction
B. Explanation
C. Demonstration
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KEEPING UP WITH PROGRESS

Reading Assignment
Day 142 |

I. Importance of Indu.atrlal Training

A, Scope

B. Trends

C. Training important to both employer and employeza,
1. Aids employer in maintaining an up-to-date work force,
2. Helps employee keep up~to-date, and to qualify for

advancement.

D. Training may be of different types and degrees of formality,

dependent upon the nature of the training and the trainee,

II. Training Employees
A, Principal training types
1. On-the~job
a. Apprenticing
b, Interning
c¢. Coaching
2., Other training
a. Conducting conferences and workshops
b. Providing instructional material
c. Classroom instructing
d. Sending to ouiside programs
B. Education is part of the capital investment of the enterprise.
1. May be public contribution
a. Secondary school
b. Vocational school or technical institute
2. May be employer's or employee’s responsibility
(all types~--sec B)
C. Thore is an interrelationship between worker training and
worker efficiency.
1. New technology and/or advencement may require addltional

. training.
U 2. Automeation
b. Mechanization

) | c. Substitute materials

U 2. Training techniques vary with training necds.
a. Specific job
b. Abilitics and/or personal traits of trainee




THE SATISFIED EMPLOYEE IN THE EFFICIENT COMPANY

Reading Assignment
Day 144

I. Importance of working conditions to the employee and the employer.
A, Morale, economic weil-being, and physical welfare all affected
by working co:xditions
B. Practices have evolved to requlate these conditions,

II. Classes of practices affecting working conditions
A. Economic
B. Physiczal
C. Social

III. Working conditions may be agreed to sevaral ways
A. Negotiation
1. Contracied agreements
2. Non-conirzctual agreements
E. Mediation and arbitraiion
C. Factors outsidz of A and B

ECONCOMIC REWARDS OF WORKING

Reading Assignment

Day 145
I. Employee economic well-being is dependent upon total economic
advantage, '
A. Fringe benefits, plus wages, total the cconomic reward for
work,

B. There are practices which determine these rewards,

II. Weages and Salarics
A. Dependent upon many factors, e.g.,
1. suppiy &nd demand
2. geographic considerations
3. work status
B. Sometimes formeally set, sometimes informaily

III, Fringe Benefits
A. Dependent upon meny factors, e.q9.,
1. supply and demand
2. geographic considerations
3. work status
B. Sometimes formelly set, sometimes informally
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Reading Assignment
Day 145 (continued)

IV. Parsonal Considerations

A. Proximity to a particuler job

B, Geographic preference over direct aconomic gain
C. Prestige adventege over economic gain
D. Praference to work with friends

THE PHYSICAL WORKING EWVIRONMENT

Reading Assignment
Day 14%

I. The importance of the Physicel Surroundings to Productivity and
Employee Satisfaction o |
A. Men work better in some settings then in others.
B. Morale, safety, and satisfaction relate to physical surroundings.

II. Safety and Health Equipment
A. Progress in, end significance of, industrial safety
B. Legal requirements aifecting practices
C. TFormal and informel ajreements o.n practices

1. Heeting and cooliny and ventilating
2, Lighting

. 3, Colorinj

! 4, Posturing

ﬂ 5. Protecting
6. Meeting other personal needs

ke |

1II. Ceneral Housekeeping
A, Progress in housekeeping standards
BE. Formel and informal agjreements on practices

e

IV. Personal Considerations
A. Some prefer greeter risk at higher pay.
E. Some prefer added economic reward to physical comfort.
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THE SOCIAL WORKING ENVIROMMENT

Reeading Assignment
Day 147

I.

II.

ITI.

The Importance of the Socizl Environment

A. The evolution of concern for the social environment

B. Morale and satisfaction relate to the social environment.

C. Practices have evolved which affect the social environment.

Providing the Social Environment
A. Recreational activities

B. Social programs

C. Communications channels
D. Acting on survaeys

E. Structuring the work group
F. Disciplining

<. Merit Rating

H. Service Awards

Personal Considearations

A. Differing desires for socialization

B. Varying effects of reward and reprimand according to individual
differences '

CAREER PATTERNS IN CONSTRUCTION

Readiny Assignment
Day 150

I.

II.

Advancement practices are important in securing and maintaining
employment and/or an effective work force.

A, Career progression is not always positive.

B. Practices have evolved that affect career progression,

C. Employment status has many economic and social ramifications,

Kinds and Nature of Advancement Practicis
A. Promoting
1. Reassigning upweard
2. Reclassifying upward
B. Demoting
1. Reassigniny downward
2. Reclassifyiny downward
C. Discharging
1. Separating
2. Relocatiny
3. laying oif
D. Retiring
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Reading Assignment

Day 150 (continued)

III. Significance of Worker Advancement in His Job or Profession
A. Job satisfaction
BE. Education
C. Social structure

IV. Advencement vs, Interpersonal Traits
A. Effects of advancement
' 1. Socieal
2. Psychological
3. Economic |
B. Training vs. advancement
1. Skills
2. Personal traits




UNIT V

COMMUNITY DEVELOPMENT
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INTRODUCTION TO COMMUNITY DEVEIOEMENT

Reading Assignment
Day 156
1. Construction is an element of economic activity, a
series of practices through which the economic and social
needs of people are provided for in the construction of objects
fixed to a site. Almost everything in a community is.con-
structed. Houses, streets, stores, sewers, schools, play-

grounds, and.even parks, are constructed.

2. A commun1t§ is an economic and soc1al system through
which the needs of its people are met. Objects are constructed,
resultlng in the physical development of the communlty, in
order to fulfill the community's social and economic purposes,

Every object proposed to be built in a’ community must fulfill

a social or an economic need of its people or it will not be

constructed and maintained.

3. To fulfill 1ts communlty economlc and social pur-

poses, each constructed obgect must be. (a) needed, (b) well

[[ located in relatlon to other obJects to assure that it ef-
ficiently provides its service, and (c) economically located

[L to assure that its cost'is not greéter than the value of its
services.
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Reading Assignment
i Day 156 (continued)

%4, Where each of these three conditions do not exist,

the object will not be constructed, or, if it is constructed,

it will be permitted to deteriorate. Many objects constructed

in a community meet these conditions at the' time of their

construction, but fail to meet them at a later date due to

community change. Construction objects, being permanently
fixed to a location and of‘long~term durability and utility,

" theréfore often become economically deteriorated before they

physically deteriorate or lose their utility, resulting in
great economic loss to individual citizens and to the com-
munity as a whole. Such losses can be minimized by planned

community development. Through planned community development,

efforts can be extended‘toward the realization of an economi~
cally sound, functionally efficient, personally §atisfying

community.,

5. Communities develop in response to a need that re-~
quires construction of an object that creates employment.
These primary community construction objects require service
construction: the provision of transportation and utilities.
Employment at a primary{construétion object creates manpower
needs which, in turn, create needs for hqusing. Housing
creates needs for road access to the employment location,
educational facilities fof the residents' children and local
shopping facilities. Employment increases result in demand
for high density housing, recreation and central business

facilities.

114




Reading Assignment
Day 156 (continued)

6. The fulfillment of these needs requires the construc-

tion of industrial plants, sewer and water plants, underground
piping systems, single-family houses, roads, schools, stores,
apartment houses, parks, playgrounds, office buildings, de-
partment stores and all other components of a community. Each
constructed object in a community is actually supported by

employment at the primary community construction object, is

constructed to f£ill a need created by prior construction, and

creates needs for additional construction,

7. In order to be constructed and maintained, each
object in a community must meet three sets of conatruction

factors: need factors, function factors, and land factors,

Need Factors: 8. the general type of object must
be needed.

b, the specific qualities of the

object must be needed.
c. the number of objects to be pro~

vided must be needed,

{ Function Factors: a., the object must be located in such

a manner as to efficiently provide
"its service to other objects.

b. the object must be located in such
a manner as to efficiently provide
for its own needs for service from

other objects,
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Reading Aséignment
Day 156 (continued)

Land Factors: a. the object must be located on land
the soil quality of which permits
economic development. |

b. the pbject must -be located én land
the slope of which permits economic
development.

c. the object must be located on land
the price of which permits economic
development.

Each of these conditions must be ﬁet by an object if it is

to fulfill its role as a part of the community system, If
these conditions are not met, the object will usually not be
built. If the object is built and these conditions are not
met, the object will not be maintained, and it will be per-

mitted to deteriorate,

8. The location of communities is not an accident. Com-
munities develop at specific locations because a need can be
best fulfilled at that location. The types of need that
cause communities to develop include:

a, need for development of a natural resource

b. need for a change in transportation

c. need for the economic processing of materials

d. ﬁeed for defense

e. hneed for political action
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Reading Assignment
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9, Commurities based on the develdpmént of a natural
' resource develbp at the location of the resource. Boulder
City's location in southern Nevadé'is‘determined by the
z potential for electric power geﬁefation in the gorge of the
Colorado River, a potential fulfilled through the construction

of Hoover Dam. Similarly, the location of Page, a community

in‘nortﬁern Arizona, is based on the potential for electric
generation in the gorge of the Colorado River at that location,
: a potential being fulfilled through construction of the Glen

: Canyon Dam. Butte, in western Montana, is located on the basis
of a potential for copper mining fulfilled through cqﬁstruction
of the Anaconda Copper Company's mining complex. Commﬁnities
based on natural resource development might be based on mining,
1umbering; development of hydroelectric power, oil extraction,
or any other human use of a natural condition that generates

employment.

10. Communities based on the need for a change in trans-

portation develop at the intersection of transportation routes.
Movement of goods from one means of ‘transportation to another,

or from one route to another, requires handling and the storage
of freight, and servicing of both the equipmént used in trans-
portation and the manpower requirgd to operate the transportation

devices. The location of New York City is determined‘by the
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intersection of land and river traneportation routes with a
great port for ocean shippihg, requiring constructions of
wharves, warehouses, railroad yards, ship repair yards and
docks, food and lodging facilities for transportation workers
and travelers, and many other facilities directly related to
transportation. Similarly, St. Louis is located at the inter-

section of many transportation routes, as is Chicago.

11. Breezewood ih southern Pennsylvania, is located
on the basis of the 1ntersectlon of two major highway routes,
causing the constructlon of many motels, restaurants and
_gaaollne stations to serv1ce the motorists and their vehicles,.
- Many communltles in the Mldwest are located ac the inter-
sections of road ahd railroad routes, resulting in the con~-
struction of great silos for storage of grain brought by road
to the railroad depot. Coﬁmunities based on a change in
transportation might be based on the intersection of railroads,
river routes, highways or any combination of travel facilities
that results in ccnstruction of facilities requiring employ-

mente.

19. Communities based on the economic processing of
materials develop at locations where the costs of raw materials,
power, labor and transportation are so related as to result in
a maximum profit from production. In the earlylnineteenth

century, most of the population of‘the United States lived
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Reading Assignment
Day 156 (continued)

along the Northeastern seaboard, and raw materials used in
textile production came by ship from the Southern states.
Because of this, a production facility for the manufacture

of textiles was redquired to be near a seaport on the. North-
castern seaboard in-order to receive raw materials, and incur
only low transportation costs in moving the finished products
to the people who would be using them. At this %ime, New

England had a large labor force, as texxtile production had

-

years

“ - e T - -
n home iludustries, and from

I-le

been goihg il LOT
falling water was the primary industrial power source because
electricity had not yet becn harnessed, The result of all of
these considerations was construction of a vast textile mill
at the falls of the Merrimac River, a short distance from

Boston, that caused the development of the city of Lowell,

Massachusetts.

13. The location of most twentieth century communities
that depend for their support on an industrial production
facility generating employment is determined on the same
basis: the balancing of raw materials, power, labor, and

transportation costs.

14, Many communities have developed because of deZense
needs. Presidios (military:establishments of the Spanish

Fopire) were developed at militarily important points in the
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Empire. A presidio was built at the mouth of a great bay on
the West coast of what is now the United States~-~the only
access to a large network of inland waterways. By controlling
the entrance to the bay with artillery at the presidio, the
Spaniards were able to control a vast area of land that they
hoped to colonize. This presidio was the Presidio de San
Francisco, and the great city of San Francisco ultimately

developed from this early provision for defense.

|
15. In the twentieth century, a number of communities

have come into being because of the need for construction
of military training bases, air bases, radar stations, missile
gtations and supply depots at locations selected to assure

a complete defense network protecting our country.

16. Communities may also arise from political needs.
Immediately after our nation's Revolutionary War, many states
attempted to persuade Congress to select communities in their
states for the location of the permanent Capitol of the new
nation. The Southern states wanted the Capitol to be in the

South, the Northern states wanted it to be in the North. The

between the Appalachian Mountains and the Atlantic Ocean.
As a result of political bargaining, Congress selected a

population and existing states at that time were located .
site on the Potomac River, near the geographic center of the '
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United States as it existed at that time. The city of
Washington, D. C., came into being at that site with the
construction of buildings to house the Federal Government's
activities. In this century, the Brazilian Government con-
structed a new Capitol city for Brazil, Brasilia, at a site

in the interior of that country.

17. Many communities located on national boundaries
have developed because of the political need for customs
control: the control of people and goods flowing across
national borders. Such communities develop from the manpower

needs generated by the construction of customs stations.

18, Most communities do not develop on the basis of
just one need for resource development, change in’ transportatlon,
economic processmng of materials, defense or polltvcal action,
but on a combination of these needs that mutually support
community growth through the construction of objects, requiring
employment, that are essential to the fulfillment of these

neeésc

1l9. 1In all of the previous examples, an object was re~
quired to be constructed before the need could be fiifilled:
at Boulder City a dam was redquired; at Butte, mine heaas,

shafts and other mining facilities; at New York City;'wharves

t
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and warehouses and many other construction objects were needed;
at Breezewood, PennSylvania,-the construction of highways was
essential; at Lowell, Maséachusetts,-a textile plant was needed;
at San Francisco, the presidio had to be built, and at

Washington, D. C., government office buildings were required,

20. The construction'required fof the direct fulfillment
of community-generating needs, the primary community construc-
tion, causes communities to develop if the constructed facility
requires manpower for its operation. Employment at the primary
community construction object is the essential basis for all
further community development, Every other object constiructed
in the community is built either to directly serve the primary
construction object through provision of utility or access
sérvices, or to fulfill the economic and social needs of people
attracted to the community because of employment opportunities

created by the primary community construction object.

21. Primary construction objegts, as with all objects
constructed in a community, must meet the requirements of
need, function, and land factors if they are to be built and
maintained., 1In ordér for Hoover Dam to be built, it was
necessary that the.geheral type of iject, a dam with power
generation facilities, bé néeded. If there was no need for

power, the dam would not have been built, The specific quality
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of the object also had to be needed. IE there~wés nét a de-
‘mand for a dam with the electric power generative capacity of
Hoover Dam, it would not have been built. The number of objects
must also be needed. '1f two Hoover Dams had been proposed,

but oniy one needed, only one would have been built., 1In
addition to these factors of need, the dam had to meet function-
al factors.' If the dam had been locatéd in éuch a position as
to make power transmission to users impessiblé'or extremely
expensive ip contrast to other locations, the dam would not
have efficiently‘provided its service and ﬁould not have been
built. And if.the daﬁ héd been sgo located that it was im-
possible or extremely expensive for repair aud supply trucks

to get to the dam, it would not have efficiently provided for

its own heeds and would not have been built.

22, Buf meeting fhe factors of need and function were
not enoughi. The dam also had to meet land factors. If the
dam had been located on soft clay, it would not have been
built ag it would not have beed located on soils permitting
economic development. The great weight of the dam, and the
pressure of the water it holds back, require hard soils such
as those that exist in the Colorado River gorge. And if the
site had not been in a gorge, but rather on a flat plain, the

dam would not have been built as the ground slope would not

123

e T b

- e



y
Reading Assignment ]
Day 156 (continued) N

have permitted the dam to contain its water economically.
And had the dam been located in.downtown New York City, it
could not have been built, as the land price would have been

too high for economic development,

23. These general factors tf need, function,‘and land
apply to every dbject conStrﬁcted in a community. For example,
industrial plants to be constructed to fulflll economic pro-
cessing of materlals neeos must meet the follow1ng require~

ments 1f they are. to be bu11t and malntalned.

Need Factors: a.. the type of industrial plant
" must- -be needed: automobile
factories would not be con-
structed 1if aircraft engine
plants are the facilities
needed. | |
b. the specific qualities of the
plants muét‘be needed:yfactories
built to produce two propeller
aircraft engines a day would not
be constructed if factories pro-
ducing one hundred jet engines for

aircraft are needed.
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Need Factors: Ce
(continued)

Function Factors: a.

b,

Land Factors: Qe

T Eitainans b ol "~ T e

the number of plarits must be needed:
twenty Jjet engine plants would not
be built if only one was needed,
the plants must be located to
efficiently provide their service:
aircfaft engine plants would not

be built 2000 miles from aircraft
assembly plants 1f sites for the
plants were available closer to the
users of the engines.

the plants must be located to
efficiently provide for their own
needs: industrial plants require
water, power, sewage disposal,
transportation for raw materials
and manpower. A plant would not be
built when these could not be ob-
tained, or when such obtainment is
more expensive than at comparable

alternative locations.

most large industrial plants have
heavy equipment that requires firm
solils, and ofteh hard soils, for

their support.
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- Land Factors: b. 'mecst large industrial plants are
(continued) »

24,

;one~story structures requiring
‘flat or nearly flat ground slope
for economic cohstruction.

Ca host large industrial plants re-
quire large areas of ground of
relatively low price: a thirty
acre, one-story induétrial plant
would not be built at Times Square
in’New York City, even though that
location met all other conditions,
because the land price would be

~ too high.

If an industrial plant meets each of these factors,

1t will be built. When the fulfillment of a need causes the

construction of a primary construction object (such as an

industrial plant) that meets its factors of need, function,

and land, resulting in employment, a community develops.

‘Illustrations:

1.
2.
3.

L]

N oy

Air photo of large city

Photo of Tthouses under construction

Photo of new sewer being laid in existing street
Photo of playground under construction

Photo of deteriorated houses

Photo of a planned community

Air photo of large industrial plant
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G
9.

10.
11.
12,
13,
14,
15.
16.

17.
18.
19.

20.

Ground photo of mass of workers leaving industrial
plant- ‘
Montage photo showing: »

a. highway leading to factory

b. children in school ..

c. women shopping

d. high density apartments

e. children in playground

f. central business area L
Air photo of Boulder City, showing city and dam
Air photo of Butte, showing city and mining complex
Air photo of New York City docks
Diagram of rail lines and highways at St. Louis
Air photo of Breezewood
Adir photo of grain silo community
View of Lowell, Massachusetts, textile mills (19th
century) ; ‘ | ‘
View of Presidio de San Francisco
Map showing locaticn of Washington, D. C.
Air.photo of Hoover Dam, showing surrounding waste-
land and hard rock gorge
Air photo of large industrial plant with river,
railroad and highway, on flat hard land, surrounded
by a community .
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SERVICE CONSTRUCTION

Reading Assignment
Day 157
1., Primary community construction objects create the

need for service construction.  The operation of most primary
construction objects requirésjtrénsportation=service to and
from their sites, as well as Wéter, sewer,’gas, electric and
telephone services., If.these‘services'do not exist at the
site before the primary.cépstruction 65ject is built, they

must be provided before the facility can;bé:used.

2. Service construction often results in the building
of roads, railroads, docks, aircraft land.strips and pipelines
to provide transportation services, and water treatment plants,
water pressure towers, sewage treatment plants, underground
water, swer and gas piping systems, and electric and tele-
phone lines, either above or under the ground, to provide

utility services.

3. Most primary construction objects require roads for
construction vehicles, supply trucks and worker access. Roads
are generally built on flat or sloped land, as trucks and
cars have difficulty climbing steep hills, and on firm or
hard soils in order to provide support for heavy trucking.
Roads are usually located to provide the shortest economical

distance between the points being connected by road service,
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E , L, Railroad service is often the most economical trans~-
portation method where large amounts of heavy freight must be

moved. Railroads are usually built on flat land, as railroad

L

engines havg difficulty pulling heavy laods up slopés,‘and on
hard soils wherever possible because of the heavy weight of
the engines and their freight load; As with roads, railroads
are located to provide the shortest economical freight hauling

distances between points needing railroad service,

5. Where a large amount of heavy freight must be moved,

™ ———

a nearby river is deep enough and wide enough to be used for
barge shipping, and the goods must be moved to another point
along the river, barge shipping is often the most economical
means of transportation. Barge shipping requires the con-
struction of docks at the riverside for the loading and un~-
loading of freight. The construction of docks usually re-
quires road or railroad aqcess'to the dock, flat'or'sloped
land at the riverside, and firm or hard soils to support the
weight of the dock, the freight being 1oéded, and the equip-

ment required by the loading operation,

6. Transportation by airplane is often provided when the
primary construction object produces goods of very high value
but very light weight, or when it is important that trans-

portation time be dt a minimum, The construction of aircraft
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landing strips requires a large area of low priced, flat
ground, with firm or hard soils, close to the primary con-

_structicén object.

/. Many materials can be transported most economically
by pipeline. Liquids, such as oil and gasoline, are often
transported this way, as are natural gas for heating and
some solids. In some areas, fine coal is carried through a
pipeline, suspended in water,'and then dried for use as fuel
at its destination. Pipelines generally run underground
following the shortest route between points needing pipeline
service. Most pipelines operate under préssure, permitting
their contents to flow up~hill as well as down-hill, which
requires the construction of pumping stafions along their

routes.

8. In addition to transporation services, most primary

construction objects also require gas, electric, telephone,
‘water and sewer utility services that result in additional
community construction., Gas service, electric service and
telephone service are generally available in most areas,
simply requiring the construction of additional lengths of
underground gas pipe, and additiona14pole facilities or
underground cables for electric and telephone lines, to extend
the existing utility systems to service the new primary con-

struction object.
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(a) a water treatment plant, (b) a-water pressure tower, and

B 9. Water uwtility construction consists of three elements:
ﬂ (e) an underground water distribution piping system,

I 10. Water supply is obtained f?om rivers, reservoirs

; or wells. When a large river with a consfanf flow of water

J exists near the site of a primary construction object, it will
7 generally be used as a water sdurce. If the river flow is not
J constant, if the river dries up or greatly reduces its flow
from time to time, a dam will usually be built that holds back
the water to assure a continuous supply, even during dry

! periods, creating & reservoir, Where a nearby river does not
exist, where the river water is too impure for use, or where

a reservoir cannot collect enough water to assure a continuous

) ‘ supply, wells will be drilled into the earth and water will be

pumped up from underground sources.

s " 11, Water is brought in pipes from the water intake at
i the river, a reservoir, or from wells, to the water treatment
plaﬁt. Here the water is filtered and chemicals are added

to it to make it safe for human use.

12. After the water is treated at the treatment plant,
it is pumped up into an elevated tank called a water pressure

tower., This tank must be higher than the highest site to be

served with water in order to create the pressure that permits
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the water to flow uphill as well as downhill to the sites-
needing water service. In.some cases, a water pressure tower
is not needed, and water is distributed to users directly from
the treatment plant. This is the case where the water source
1tself is higher than the hlghest 31te to be served and addit-

ional pressure is not needed. But where this is not the case,

a water pressure tower must be provided,

13. Water leaves the pressure. tower in a }arge under-
ground pipe that carries the water to a branch-like system of
smaller and smaller pipes that bring the water to the sites

. where it is .used, The pipe leaving the pressure tower must
carry all of the water used in the area. Because of this, it
is the largest pipe in the system. As other pipes branch off
from this large pipe, carrying their water to users, the de-
mand on the main pipe decreases because it does not have to
carry as much water as when it left the pressure tower and
the pipe becomes smaller and smaller as more branches drain
off water from the main pipe. This results in a tree-like
system of pipes--with the large pipe leaving the pressure tower
as its trunk, and the small pipes delivering their water to
individual sites as its smallest branches. The main pipe is
often called the "water trunk', and the small pipes are called

"hranch lines!'.
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14, The water treatment plant and water pressure tower,
being constructad objects, must meet the conditions of need,

function and land if they are to be built and maintained.

The general type of facility wust be needed; In raré éases,
water brought directly from gupply sources 1s so pure Ss to
require no treatment whatsoever. ‘hen this is thé casé, a
treatment plant is not needed, and it will not be bﬁilt. When
the water supply source is higher than the highest site to be

served, a water pressure tower is not needed, and will not be

- B - | - - - SRR S

built.

15. The specific qualities of the objects must be needed.
A treatment plant with a capacity for treating 3000 units of
water each day will generally not be built if only 1000 units

of water per day are required, Similarly, a water pressure

- tower with a capacity for holding 3000 units of water per day

will not be built if the treatment plant capacity, and demand,

is only 1000 water units per day. A pressure tower 150 high
will not be built if a tower 100 feet high is all that is

needed, The number of objects must also be needed: three

- treatment plants and three water towers will not be built

if only one is needed.

i 16. The water treatment plant and pressure tower must

i} be located to efficiently provide their services. They

!

133




s ks Ao ot g e

Reading Assignment
Day 157 (continued)

generally must be built upstream from users to prevent pol=~
lution of the water intake; if river or reservoir sources are
used, preferably on high ground to reduce the height of pres-
sure tower needed, and near the water source .to reduce the
costs of piping and pumping water from the source to the treat-
ment plant and pressure .tower. . These facilities must also be
located near the sites they are ‘to serve to reduce the costs
of piping the water from the plant and tower to the users,
They must also be located to efficiently provide for their
own needs. Both the water treatment plant and the water
pressure tower requi?e road access for supply, maintenance,

and repair vehicles.

4

17. The soils upon which the water treatment plant and
pressure tower are to be built should be hard, in order to
safely carry the great weight of the water tower and equipe
ment. The slope of the site of these facilities should be
flat or moderately sloped, not steep, to permit economical
construction and operation. The land price of the site of
the treatment plant and tower should be as low as possible

to reduce the total cost of the water utility system.

18, The underground pipes that distribute water to
users are also constructed objects., If water is not needed

at a particular site, a pipe will not be constructed to the
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site. A pipe large enough to carry 500 units of water per
day will not be built if drly 100, units of water are needed
by the users the pipe serves. And thirty lengths of pipe
will not be provided if only twenty lengths are needed to

provide water service to a site.

19. Water pipes must be located to efficiently provide
their service. Rather than creating hundreds of small pipes
running from users directly to the water pressure tank, the
water demand is collected into trunks that are far less ex-
pensive. Water pipes are generally placed underground, along
sides of streets, providing water service to the sites that
gain their access from the streets. Water pipes also require
their own service. Location of water pipes -along street
sites permits access to the pipe locations by service and re-

pair trucks.

20, Trunk water pipes should preferably be located in
hard'orfirm soils in order to support their great weight,
Land slope is not a factor in water pipe location, as the
water is under pressure, and land price is not a factor, as
the pipes are usually placed in property along roads that are

already publicly-owned.
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21, Sewer utility construction consists of two elements:

(a) an underground sewage collection piping system, and (b) a

sewage treatment plant. Water used at a site enters the sewer

o et g g

piping system and flows to the sewage treatment plant where

solid wastes are dissolved, or settled out and removed, and

e et 3 e

the 1liquid waste is treated to make it pure enough to be dis-

charged into a river.

22, The seﬁer piping éystem is a branch-like system,
similar to the waterypiping system except that it operates in
reverse. Waste water.enpers the system at the ends of its
branches and is collected into a 1arge sewer trunk before it
enters the sewage treatment plant. Unlike the Watér system

which is under pressure, the sewer system operates by gravity

flow, and waste water flows b§ gravity from i”s source through
the treatment plant to the place of its disposal in the river.
Because of this, sewer lines cannot run uphill.‘ Every pipe

in the system must run Jownhill from the end of its smallest

branch to the end of the piping system at the ‘é,iver.

23. Sewer pipes must be needed, or they will not be con-
structed, If a site does not need sewer service, a sewer pipe
will not be provided. A 24 inch diameter sewer pipe capable

of carrying 750 units of sewage will not be provided if only
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i an 8 inch diameter pipe, with a capacity of 80 units of sewage,
is needed., Likewise, a mile of sewer pipe will not be con- )

structed if the same site could be served- by the construction i

of just 500 feet of piping.

24, Sewer pipes, like water pipes, are located under-
ground next to streets, providing sewer service to the sites

along the streets, but each pipe of the system from the small~

est branch to the largest trunk must run downhill in order to

[ provide its service of waste disposal. As with water pipes,
" location next to streets permits access by service and repair
vehicles.

25, Sewer trunk pipes‘should be laid in firm or hard
soils, and the slope of the ground at the location is most

important as each pipe must flow downhill. Land price is not

LS

N a factor in sewer pipe location as they are usually placed in

.. publicly~owned land aiong street sides.

| 26, Sewage treatment plants, baing constructed objects,
must also meet the factors of need, function, and land if they

= are to be constructed. In virtually all cases when water is

used for human consumptmon, a sewage treatment facmllty is

needed But the faclllty must be of the right size. A plant

with a capacity for treatmng 1,000 units of sewage will not
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be built if a capacity of treating 10,000 unlts is requlred
It would be too small, and three sewage treatment plants would

not be built if only one was.needed.

27. In order to-efficiently'provide‘its'serviCe, the

sewage treatment plant must be at -the lowest level of the area

" to be served, to permit all sewage to flow downhill to the

-plant. It is also necessary that the treatment plant be as

close to the river used for dlsposal as pos51ble to reduce
the cost of the plplnd system needed to carry the treated
sewage from the treatment plant to the rlver. It is essential .
that the plant be located downstream from the users, served to
preclude contamination of the river near developed propertles.
The plant should also be reasonably close to the users served
to reduce the cost of the piping system needed to earry the
waste they produce to the sewage treatment plant.’ As is the
case with the water treatment plant, the sewage treatment
plant requires road access for supply, maintenance, and repair

vehicles.

28, The soil of the site upon which the sewage treatment
plant is located mustibe firm or hard, invorder to sﬁpport the
equipment, and the plant site should be flat for economical
constructlon and operation. The land price of the site‘shbuld

be as low as possible in order to reduce the total cost of

‘the utility system,
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29. When a pfimary construction'object has been provided

with its necessary transportation and utility services through

construction of the roads, railroads, docks, aircraft landing

strips, pipelines,:Water_treatment plante, water pressure

towers, water and sewer piping systems, and sewage treatment

plants needed for its operation, the object itself is complete

and ready,to be used,

.- Illustrations:

1. Photo
2. Photo
3. Photo
4. Photo
5. Photo
6. Photo
7. Photo
8. Photo
5. Photo
10, Photo
1ll. Photo
12, Photo

of
of
of
of
of
of
of
of
of
of
of
of

a road under construction

a railroad under construction

a dock being used for barge loading
an airstrip =~ - ' |
a pipeiine being laid

a water intake at a river

a dam and reservoir for water supply
water well-heads

water treatment plant and water towers
laying of a large water line

laying of a large sewer line ,
sewer treatment plant and outfall

13. Diagram showing need for pressure tower
14, Diagram of water and sewer "trees,'" interrelated
" with parts labeled
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1. 'Primary:construction'af‘a'sité 80es not dlways result
in the building of a dothﬁity.ﬁ In ofdefffbr a community to
result, it is essential that the primary construction object
requires manpower for its operation. Where the primary con-
struction object requires manpower for embloﬁmeﬁt“ét'the
facility, this manpower often consists of wage-earners who
are the only suppor? for their familiesla'Becauéé the average
American family consists of about thfeé;a@d_one~half (3%)
people, the community population created directly'by employ-
ment at the primary construction object will usually be about
three and one~half times as large as the number employed, A
production plant employing one hundred workers wiil directly
result in a community population of about three~hundred and
fifty (35C) people: the one hundred WOrkers, plus two-hundred

and fifty members of their fémilies.

2. But this population will require the services of
builders, doctors, dentists, lawyers, and shopkeepers to pro~-
vide them with the goods and services they need. These "ser-
vice workers,' although not directly employed at the production
plant, are nevertheless indirectly employed by the plant be-

cause their wages are paid by workers who gain their income
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from the plant. Each production wdrker employer at a pfimary
construétion object generally supports about one and one-half
(1%) sucH service workers. The production plant employing
one hundred workers would actually create about two hundred
and fiff& jobs: one hundred workers employed at the plant,

and one hundred and fifty service jobs.,

3. Each job at a primary construction object will
generally create a "market," a demand or a need, for two and
one-half hou81ng units-~one for the worker and his family,
and one and one-half for the service workers he supports and
their families. Since the average American family consists
of about three and one-half pedple, these two and one=half
housing untis will house an average of about eight and three~

fourths people.

L, Each job at a primary production object will, there-
fore, generally support éight ard three~fourths people and
create a market for two and one-half housing units, The pro-
duction plant employing one hundred workers will géenerally
create a total of about two hundred gnd fifty jobs, and a
market for about two hundred and fifty housing units providing

homes for about eight hundred and seventy~-five people, |

5 The construction of housing must meet the construction

factors of need. '"Housing'" would be required wunder the
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condition discussed above, so the type of construction object
needed is known. Two hundred and fifty housing units would
be needed, so the number of objects needed is known, But the

specific qualities of housing needed is not known.

6. The simple provision of two hundred and fifty housing

units would not assure that the houses built would be sold,

or that the community population created by the industrial
plant would be adequately housed. The housing units built
might be more expensive than the workers could afford, or it
might be so inexpensive and small as-to be considered in-

adequate by workers of high income,

7. Single~family housing units on large lots in newly
deveioping areas are generally éxpeﬁsiﬁe housing units, as
the land price, street development costs and utilityvdevelop~
ment costs per housing unit are high. Large lot, single-
family housing units are generally constructed with from one
to three housing units to the acre, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>