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INTRODUCTTION

The following information comprises one of seven volumes of
instructional materials developed around a cluster of Construction
Industries and OccuPations. These instructional materials are pri-
marily technical in focus but are writteﬂ to be used in a cluster

concept program as part of an integrated curriculum.

The materials are aimed at preparing students wifh basic
skills necessary to enter a number of occupations in industries
within the Construction cluster rather than providing an in-depth

development of skill in any one occupation.

Each volume contains approximately one hundred twenty hours
of instruction (about one month of study) and consists of twenty in-
structional units each having one or more specific lessons. Each
unit is designed for six hours of instruction (three hours of tech-
nical laboratory experiences and three hours of related study in
science, mathematics, communications and social studies) but may be

varied at the instructor's discretion.

The seven volumes or cluster areas in the series are:

Volume I - Wood Structural Framing
: 1I - Masonry Work
III - Plumbing

1V - Concrete Work

V - Electrical .

VI - Air Conditioning and Refrigeration
VI1I - Heating and Ventilation
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Students in the Construction ¢luster should be introduced to
the technical and integrated content through several methods closely
related to the industrial structure. Among these are.ling production
and assembly, group projects, experimentation, unit studies and inde-
pendent study. Team teaching techniques should be employed between

the academic specialist and the technical specialist and coordinators.

It is recommended that an orientation program be offered
students to familiarize them with the cluster areas available so they
may select one they wish to pursue. The c¢luster instruction is de-
signed to integrate with the regular G. E. D. program so students may
receive an employable level of skill and a general academic back-

ground simultaneously.

_As students select the technical cluster areas they wish to
study, they should have the Option‘to move through the G, E. D. con-
tent at their own speed using programed instructional materials,
instructional television, computer assisted ‘instruction and other
individualized learning techniques. Technical and integrated con-

cepts are introduced each day by the specialists involved.

After completion of one or more months of work within one
cluster, a student could elect to study within another cluster pro-
viding, of course, this transfer is agreeable with the counselors,

coordinators and instructors involved.

Lessons have been identified in the units. In most cases,

however, there is only one lesson since each unit is limited to one

C-IV-ii
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day or six hours of instruction. The units offer the instructor the
essential materials, vis-a-vis the aims, instructional aids, topical
outline and activities, suggested time sequence, evaluation guide-
lines, summary and references. The primary and supplemental refer-
ences are directly related to the topics and are important to the
instructors. A selected bibliography is attached at the end of each

volume as recommended additional sources of information.

Pagination of the units in this volume has been identified
by cluster (C), volume (I, II, etc.), unit (1, 2, etc.) and page

(.1, .2, .3, etc.) within each unit.

C-IV-iii




TABLE 0 F CONTENTS

UNIT PAGE
1 Uses of Concrete and Occupational Information . . C-1v-1.1

2 Soils, Drainage, and Preparation of Subgrade for
Concrete Placement. . . « + « v « « + + o+ o « o C-1v-2.1

3 Simple Forms for Sidewalks, Footings and Patio
Slabs I . . . s v s s s s . P Y . s s s C'IV'S.I

4 Materials Used in Cement--Types and Manufacture . C-Iv-4.1
5 Cement Types and Concrete Mixes . . . . . . . . . C-iV-S.I
6 Water for Concrete. . +» + « + « « o + o o o o &« C-IV-6.1
7 Air-Entrained Concrete. . . . . . « + ¢« ¢« &« & o & C-1V-7.1
8 Concrete Working Tools. . . . . . . + « ¢« + & « C-Iv-8.1
9 Estimating the Quantxty of Concrete Required for

a Given Job . . . . e o + v« C-IV-9.1
10 Mixing Concrete . . + v ¢ ¢« ¢ ¢ + o 4 4 o & o & C-IV-10.
11 Testing ConCrete. . « « « « o o o o + o o o o o C-IV-11.
12 Formwork and Forming Concrete . . . . . . . . . . C-IV-12.
13  Reinforcing Concrete. . . . +« « ¢ « ¢ ¢« ¢« o o o & C:IV-IS.
14 Joints, Joining and Crack Control . . . . . . . . C-IV-14.
15 Handling and Placing Concrete . . . . . . . . . . C-IV-15.
16 Concrete Finishing. . . . . . . .. . . . . . . . C-IV-16.
17 Concrete Protection and Curing Techniques . . . . C-IV-17.
18 Stripping Forms from Concrete . . . « . « « + « & C-IV-18.
19  Special Finishes, Textures and Coloring . . . . . C-IV-19.
20  Machine Applications and Modern Techniques. . . . C-IV-20.

Bibliography. . . . . . . . . L RN c-IV-i




INSTRUCTOR'S UNIT PLAN

Unit 1
Lesson
Time % Hours

CLUSTER: CONSTRUCTION
DIVISION: CONCRETE WORK

SUBJECT: Uses of Concrete and Occupational Information

AIM:

To acquaint students with the many contemporary uses of con-
crete and further, to acquaint students with occupational
information--job requirements, responsibilities, pay scales
and conditions of employment.

INSTRUCTIONAL. AIDS:

Film - Harrisburg: Modern Talking Picture Service, Inc.,
J. P, Lilley & Sons, 2009 N. 3rd Street (16 mm,
sound, color):
Shape of Safety (21 minutes)
Everything Under the Sun (20 minutes)
New Dimensions in (oncrete (28-1/2 minutes)
Concrete in the Sixtles--Report #7 and #8 (20 minutes
each)

Film - Cement Makers--Americans at Work, Ann Arbor, Michigan:
University of Michigan (14 minutes, 16 mm, sound, color).

Filmstrip - Cement Finisher, Milwaukee: Ray McCrory, Di-
rector of Lire Advisement, West Division High School.

Slides - Teacher-made slides of uses of concrete and working
conditions.

Worksheets - Teacher-developed worksheets to help students
list and identify various aspects of vocational preference.

EQUIPMENT:

16 mm projector, 35 mm filmstrip projector, 35 mm slide pro-
jector, screen,

Q C‘IV‘]..].




PRIMARY REFERENCES:

1) Akroyd, T. N. W., Concrete--Its Properties and Manufacture,
Elmsford, N. Y.: Pergamon Press, Inc., 1962Z.

2) cConcrete Technology--Instructor's Guide, Chicage: Portland
Cement Association, 33 West Grand Avenue, 1963,

3) Concrete Technology-~-Student Manual, Albany, N. Y.: Delmar
Publishers, Inc., 1965.

4) Proportioning Concrete Mixtures, Bulletin ST-100, Detroit:
American Concrete Institute, 196Z.

I. TINTRODUCTION AND MOTIVATION

A, Have film, Everything Under the Sun, ready to run when stu-
dents enter class. -

B. Follow with discussion of other things made from concrete
and show other selected films.

C. Have as many pictures of uses of concrete as possible on
display.

C-I1V-1.2




11. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

A. Uses of concrete.

1. To present an overview of
uses of concrete to increase the
likeliness of students being
reCeptive to occupational in-
formation.

a, Paving

b. Structural uses

1) Buildings

. 2) Bridges
e 3) Piers
s en 4) Etc.

¢, Farming with concrete
d, Concrete and water re-
sources

2. Technical aspects--general.
#. Reinforced concrete
b, Prestressed concrete
¢, Tilt-up construction
d, Concrete shell roefs
e. Uil well cementing

1. Develop concept of work
done by technicians and
engincers in.cement and
concrete research.

a, Research and de-

velopment

b. Structure design

¢. Testing

d, Quality control

B. Employment outlook,

1. Although there have been
cutbacks in the construction in-
Jdustry, it appears a steady
growth will be the pattern in
the future.

. ConstruCtion value growth
could exceed 91 billion
by 1976,

b. Continucd nceds of more
peeple and technotogical
growth

¢. Ecology programs

2. There is and will be a con-
tinued need for trained personnel
in the constructlion trades.

C. Types of jobs available.

1. Genreral concrete worker.

a. Employed by small con-
tractors must have broad
knowledge and skills

b, Employed by large Con-
tractors may not have to
set forms but must have
bread knowledge and skills

2. Specialists.
a. Laberatory technicians
b. PlaCement specialists
1) Must.be able to place
concrete in high
places
2) Must be able to place
materials in unusual
situations
a) Turnels
b) Dams
c. Finishinﬁ specialists
must be knowledgeable
about and skilled in all
types of finishing

1. Levels of understanding
of science for various
levels of employment.

_

techriques
cod g
I c-1v-1.4
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TO BE DEVELOPED

MATH COMMUNICATIONS SOCIAL STUDIES
1. DBbiscuss volume of ma- 1. Writing letters. 1. The economic impict of con-
terlals used, tot:l product as  lave studconts write ¢rete on <ontcmporary American
value, and wages paid. letters Yequesting in- society.

a. Use this information formation relative to
to introduce total product value,
1) Large numbers:- tonnage used, ctc.
thousands,

millions, etc.
2} General concept

of volume--
toanage, cubic
yards, etc.
1, Building a general 1. Researching informuation on L. The U. §. Census Bureau and
understanding of sampling current numbers cmployed [rom its function.
methods used to get sta- sourves such as:
tistical data and counting w.  Ogeupational handbook
methods used by census to h. Statistical ahstracts
provide information on ¢, BHte.

employment neceds.

of employment. ]
. wrieing of job specifica-
tions and definitions (e.g.,
U, 5, Government Contracts}.

1. Discussion of general 1. Commumication skills nceded
knowledge of math skills for various levels of employ-
needed [or various levels ment.

1. Discussion of growth of
education requirements as tech-
nology has advanced.

o C-1v-1.5
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1. PRESENTATION OF INTEGRATED CONCEPTS

e

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

D. Characteristics of persons
employed by cencrete
industry.

1. Many people from all walks of
life are cmployed, cach with
different characteristics. llow-
ever, the gencral concreote worker
tends to have these character-
istics.
a, Reasonable physieal
strength
b. Reasonable stamina
¢. Likes to work--physically
d. Likes to work outdoors
¢. Does noet worry about some
dirt or dust in his job

£. llas w high level of re-
sponsibility
1} Once concrete is

placed, it must be
watched and worked
2} workers cannot leave
concrete in need of
finishing for most
personal reasons

E. Pay scales,

ERIC

Aruitoxt provided by Eic:

i. Discuss pay scales for various
areas of the United States and
also for various tevels of om-
ployment .

4+ Union invelvement.

11
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Research job definitions for
employees in ¢oncrete work.

a. WKritten presentations

b. Oral prescntations

2. Interview concrete or cement
workers from various levels of
employment .

3. Job llstings in newspapers
and journals.

1. Writing employment con-
tracts.

1. Development of an under-
standing of how to compute
WARES Calhed,
. Simple addition
. Simple subtraction
¢, Simple mnltiplica-
tion

ERIC

Aruitoxt provided by Eic:

S

12
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1. Dovelop role of union in
regard to pay scales and em-
plo¥ment condittons and
practices.

2. Discuss wages pald to c¢on-
struction workers and slow-up
in construction starts.




111.

1V,

VI.

APPLICATION

A. Show film:

Cement Makers--Americans at Work and film-

strip: Cement Finisher.

B. Discuss the various occupations in the concrete working
trades and, if possible, have guest speakers.

C. Complete worksheets for occupational guidance purposes.

EVALUATION CRITER1A GUIDELINE

A. Have students list major uses of concrete.

B, Have students list various types of concrete material

uses, e.g.

reinforced, prestressed, air entrained, etc.

C. Have students 1list job qualifications of an occupation
of their choice.

D. Discuss employment potentials.

SUMMARY

A. The concrete working portion of the construction industry
is a large and important one. Many structures, highways,
bridges, and aircraft runways are constructed from the con-
crete material. There are many job classifications related to
concrete working and the employment potential is very good.
Concrete workers work hard but are well paid.

" SUGGESTED TIME AND SEQUENCE LISTING

45 minutes --

30 minutes --
60 minutes --
60 minutes --

60 minutes --

45 minutes -~-

60 minutes --

.lntroduction and motivation. Show film: Every-

thing Under the Sun

Uses of concrete
Occupational information
Math concepts

Communications concepts--job classifications--
speaker from industry

Social studies concepts

Summary and evaluation

13
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VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL

1) Dictionary of Occupational Titles--Volume I--Definitions
of Titles, Washington, D. C.: U. 5. Government Printing
Office, Third Edition.

2) Occupational Qutlook Handbook, Washington, D. C.:
Government Printing Office, 1970.

relade

14
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INSTRUCTOR'S UNIT PLAN

Unit 2
Lesson
Time & Hours

CLUSTER: CONSTRUCTION
DIVISION: CONCRETE WORK

SUBJECT: Soils, Drainage, and Preparation of Subgrade for Concrete
Placement

AIM:

To teach the importance and methods of base preparation -which- -
proceeds the proper and successful placement of concrete.

INSTRUCTIONAL AIDS:

Film - Construction of a Concrete Industrial Floor on the
Ground, Chicago: Portland Cement Association, Photographic
Services Section, 33 W. Grand Ave. (32-1/2 minutes, 16 mm,
sound, color).

Film - Foundations and Concrete, New York: Du Art Film Labs,
Inc., 245 West 55th Street (26 minutes, 16 mm, sound, color).

Transparencies - Teacher-made transparencies showing cross
sections of various subgrade materials and their placement.

Samples - Samples of various sizes and grades of stones used
for base materials.

EQUIPMENT:
16 mm projector, overhead projector, screen.

Transit, leveling rod, stakes, hammers, saws, level, string,
shovels and base materials.

PRIMARY REFERENCES:

1) Akroyd, T. N. W., Concrete--Its Properties and Manufacture,
Elmsford, N. Y.: Pergamon Press, Inc., 196Z.

2) Concrete Technology--Instructor's Guide, Chicago: Portland .
Cement Association, 33 West Grand Avenue, 1963.

15
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I.

3) Krebs, Robert and Walker, R., Highway Materials, New York:
McGraw-Hill Book Company, 1870.

INTRODUCTION AND MOTIVATION

A. If possible, have students view cracked or broken founda-
tions, sidewalks or other concrete structures and ask for
opinions as to the cause of the cracks.

B. Show film: Construction of a Concrete Industrial Floor on
the Ground.

C. Proceed into body of the lesson.

16
C-1v-2.2




11. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

A. Soil factors involved in
subgrade preparation.

1. Llvad bearing characteristics
of different seils.

2. Drainage charncteristics of
dif ferént soils.

3. Se¢il behavior under conditions
of freezing and thaving.

4. Different types of soils.

5. Soil behavior under wet and
dry conditions,

6. Need for stable, physical
suppert under coucrete,

1. Testing of scils for!:

a, Organic content

b. Water retention

c. Particle sizes

d. Aggregate ratios

e, Compaction

£, Volume change due
to freezing and
thawing

2. Om-site testing pro-
cedures {borings, etc.).

»

B. Drninage requirements for
subgrade preparation.

i. Effects of oxcess moisture on
stability of seil.

2. Comparative expausion during
freezing of wet and dry soils.

3. fPrevention of hydraulic
pressure.

4, Contamination of wet concrete,
5. Types of soil pipe and tile.

6. Placing of soll pipe or drain-
tile.

7. Bedding material used to [i1l
around tile.

1. Research on amount of
fall needed to prevent
settling in the tile.

2. Natural flow patterns
of ground water,

3. Research on molecular
attraction of ground yater
to soil particles.

C. Grading for elevations and
for site drainage.

l. Use of level and transit.

I

Staking out excavation.

D. Base materials and their
application.

ERIC

Aruitoxt provided by Eic:

|

l. Condition Of cxcavated surface.

8, Undisturbed soil--virgin
sgil

b. Disturbed soil.

¢, Removal of topsoil and all
organic material

d. Trimming and smoothing
subsoil surface

2. Materials used.

a, Sand

b. Crushed stone or gravel

¢. Pea stone

d, Vapor barriers and in-
sulation
1) Polycthylone
2} Styrofeam

c-1v-2.4
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIALSTUDIES

1. Comparisons of aggre-
gate surface area of dif-
ferent soil types.

2. Calculations on load
bearing qualities.

3. Calculate volumes and
densities for different
compaction percentages.

1, USA standards for subgrade
preparatlion.

2. State and local bullding
codes.

3. Wrlting of architectural
specificatlons.

4. Exchange of information be-
tween owner, architect, con-
tractor, testing service.

1. Different soll types
in different geographic
areas.

2. 8oll maps from U, 8.
Dept. of Agriculture.

3. Extra costs invelved in
using concrete in some com-
munities because of sopil
conditlons--effect on local
econony and industrial de-
velopment.

1. Calculating amount of
fall for drainage.

2+ Cost calculations on
pipe or tile:

a,» Material

b, Labor

c. Equipment

3. Calceculations on amount
and size of plpe or tile
needed.

4, Calculations of hydrau-
lic pressures created by
lack of drainage.

5, Calculations for
volume of surface water
runoff.

1. State and local building
codes.

2. Public notice and hearings
on dralm installations.

3+ Architectural specifications.

4, Engineering drawings.

1, Effects of sxcess water
on working conditions.

2, Divislion of labor for
trenching and laying of tile.

3. Water rights factors of
increased flow--diverted
runo £f, etc.

4, Ecological effects of re-
ducing ground water on the
building site.

5. County drain system and
disposal of water.

6. Desirability of ™dry®
structures.,

1. Fleld work in mathe-
matics.
a, Use of transitc
b, Computation of
sarth to be moved
¢. Geometry applied

In layout of stakes,

etc.

i. Reading of site blueprints.

EE

1. Calculate amount of
base material required.

2, Calculate cost of
base material.

3. Calculate time and

labor requirements for
preparation of base.

Q

RIC

Aruitoxt provided by Eic:

1, Ordering of basc materials
from supplier.

2, HWrittem or verbal instruc-
tions for dellvery address,
time of delivery, placement of
load.,

3+ Speclal instructions re-
garding wires, pipes, drains,
openings, etc.

18
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tors, suppliers, etc. involved.

2. Methods of payment for ma-
terlals and services.




1. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

b

3.

Application,
ad.

b.

Low or uneven areas filled
with sand and tamped

Top 4-6 inches of subgrade
should be sand, gravel or
crushed stone

Subgrade surface to be
uniform and evenly com-
pacted

Vapor barriers applied as
per specifications

C-1v-2.6
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‘TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

20
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JII. APPLICATION

A. Present reasons for preparation of the subgrade and the
need for careful preparation done with honesty in terms of
virgin soil aspects. Present subgrade materials and their on-
site application.

B. Practical application:

1. Lay out and prepare site for sidewalk, building
footing or other small job.

2. Locate grade stakes.

3. Excavate to required depth, trim and apply subgrade
aggregate.

4.. Tamp subgrade aggregate and prepare a uniform
surface.

IV. BVALUATION CRITERIA GUIDELINE
A. Explain reasons why subgrade preparation is important.
What depth should subgrade aggregate be? Why?

B
C. How is proper drainage obtained under concrete?
b

List three materials used as subgrade aggregate.

V. SUMMARY

A. Site preparation and the obtaining of a sound subgrade is
an important aspect of concrete working. Concrete placement

must be made on a solid, stable well-drained base. The soil

base should be virgin and free of organic material.

VI. SUGGESTED TIME AND SEQUENCE LISTING

60 minutes -- Introduction and showing £ilm: Construction of
a Concrete Industrial Floor on the Ground

60 minutes -- Presentation of lesson content
90 minutes -- Integrated curriculum concepts
120 minutes -- Practical application

30 minutes -- Summary and evaluation

VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL

1) Recommended Practices for Concrete Floor and Slab Construc-

tion, Bulletin -502-69, Detroit: erican (oncrete Insti-
tute, 1969.
21
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2) Scott, Ronald F. and Schoustra, J. J., Soil Mechanics
and Engineering, New York: McGraw-Hill Book Company, 1368.

29
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INSTRUCTOR'S UNIT PLAN

Unit 3
Lesson 1

Time & Hours
CLUSTER.: CONSTRUCTION
DIVISION. CONCRETE WORK
SUBJECT : Simple Forms for Sidewalks, Footings and Patio Slabs

AIM:

To teach the construction practices related to simple concrete
forms.

INSTRUCTIONAL AIDS:

Film - How to Build New Shapes in Concrete, Harrisburg:
Modern Talking Picture Service, inc., J. P. Lilley § Sons,
2008 N. 3rd Street (18 minutes, 16 mm, sound, color).

Transparencies - Teacher-made transparencies showing various
form types and the placement of structural members for on-
site constructed forms.

Samples - Samples of common lumber sizes, rails, bolts, and
ties frequently used in on-site form construction.

EQUIPMENT:
16 mm projector, overhead projector, screen.
Transit, leveling rod, stakes, 2 x 4, 2 x 6, 2 x 8, ‘and other
sizes of lumber as required, hammers, saws, level, string,
shovels, and sledge hammer.

PRIMARY REFERENCES:

1) Concrete Technology--Instructor's Guide, Chicago: Port-
land Cement Association, 53 West arand Avenue, 13863.

2) Formwork for Concrete, Detroit: American Concrete Insti-

tute,
| 3)' Huff, Darrell, How to Work with Concrete and Masonry,
New York: Harper § Row ishers, Inc., 19/0.
23
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I,

4) McMillan, A. B., Forms and Centering, Part I, Scranton,
Pa.: International Correspondence Schools, 1956,

INTRODUCT ION AND MOTIVATION

A. Introduce and show film: How to Build New Shapes in
Concrete. Use the film as a starting point to lead into dis-
cussion relative to form building.

21
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Il PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

A,

Principles of good form
construction.

1. A well-designed form should:

a. Be ecasily erccted

h. Be easily stripped

¢. Be readily leveled or
plumbed

¢, Be rigid emough to pre-
vent distortion by con-
crete pressures

¢. Enable rouse of material

f£. Provide some means of
cleaning debris from
formad area

B, Pressurec from freshly 1. Pressures developed are the 1. Pressure forces of a
poured concrete. product of the weight of a cubic true liquid.
foot of comcrete times the area 2. Relating the forces
times the depth. to concrete which
a. Weight per cubic foot acts as a true
140 pounds liquid
b. Initial set time b. Basic¢ hydraulie or
hydrostatic prin-
2. {Control of preSsure hetighe, ciples
width, length relationships.
a. Force triangles
C, Materials for forms. 1. Types of material used. 1. S$trength characteristics
a. Seolid wood of various types of wood
1) bouglas fir used for forms.
2) Spruce
3) Yellow pine 2. Grain and splitting
b. Manufactured wood characteristics of form
1) Exterior plywood woods .
1) Conerete form plywood
¢, Steel 3. Water resistant adhesives.
1) Sheet metal, usually
10 ga oy heavier 4. Experiments with nalls
2) Angles, channels and to identify their holding
other structural power.
shapes
31 Most steel forms are
commercially prepared
2. Fasteners.
a. Common wire nails
b. Duplex or double headed
nails
1) Commonly called
scaffold or crection
nails
c. Sizes
1} Common nails--8 to 20
penny lengths
2) Double hcaded nalls--,
10 and 16 penny
lengths
d. Bolts--cemmon bolts--
5/16" to 3/8" diameter
with lengths as required
e. Patented ties of various
types
f. Wire--when carefully used
C-1v-3.4
Q

Aruitoxt provided by Eic:

[ TAA____——————————

'ERIC
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Computation of!

2. Area
b. Velume
¢, Weights

1. Reading specifications for

Eootlngs. sidewalks, patios,
Reading for understanding
and aceurate interpreta-
tion

1. Study of U. S. highway
systeém with consideration of:

a. Safety
b. Communications
c. Economy

1. Computation of area of
irregular shapes.

2. Computation of volume
and weights of irregular
shapes.

1. Safety regulations in the
bulldlng trades.
Building excavation
safety
b. Scaffold safety
€. Cassion safety
d. Forming safety

2. Structural safety and
margin of safety or safety
factors in commercial build-
ings.
a. Collapse of some public
buildings
b. Liability laws

1. Estimating materials re-
quired for formwork.

2. Cast breakdown.
a. Excavation
b. Material
c¢. Labor--erection
d. Labor--stripping

3. Translation of penny
size to inches.

1. Reading catalogs about com-
mercial forms--read for under-
standing.

2. NWriting requisitions for
commercial forms.

3. Reading and understanding
strongth of material literature.
&, Materials
b. Concrete
¢. Holding power of nails

26
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1. Review of some outstanding
concrete structures,




11 PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

—
INSTRUCTIONAL TOPICS TECHNICAL CONCEPTS SCIENCE
D, Footing form construction. 1. Trench footings--use of spil -
as form where it will retain its
shape and withstand pressure of
concrete.
2, Simple one-piece sheathing
forms.
a. Stake size and placement
b. Sheathing sizes
1} Usually 1" x 8" or
zlt X 8"
c. Stake and sheathing
bracing
1) Diagonal bracing
2) Spreader bracing
E. Sidewalk and patio forms. 1. Same principles as one-piece

sheathing forms used for footers.

2. Necessity of good straight
well-braced edge forms.

3. Forming curves or radii.
¢. Materials used
b. Tangent points and
fairing of curve into
straight runs
c. Proper bracing tech-
nigues

27
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Geometry as it applies to

various triangles formed by
brace members.

a. Strength of diagonal
braces

2. Geometry as it relates
to laving out various
shapes.

a. Rectangle

b. Square

¢. Circles

d.  Ares

e. Cheching for
aecuracy

1. Building vecabulary as it re-
lates to forms.,

H
b.
.
d.
.
f.

Stales

Spreader
Ranger - sheathtng
Whaler

Ties

LEte.

t. Pripciples of tangents
of cireles,

2. Computat ion of correct
centetr petnt for seribing
curves for walks, ete.

!El{lC

QA i 7ext provided by ERiC

[

28
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1. Building codes as they re-
late to sidewalks, gutters and
draitnage.

2. Enforeemcont practices for
sidewalk repair and snow re-
moval.




III.

Iv.

V.

VI.

APPLICATION

A, Discuss need for formwork in concrete and point up the re-
quirements of shape, strength, levelness, etc.

B. Demonstrate uses of various sizes of lumber and why each
was selected.

C. In a practical application session, demonstrate how to use
the transit, assemble forms, drive stakes and other aspects of
form construction. Use subgrade prepared in Lesson No. 2 for
practical forming experience.

EVALUATION CRITERIA GUIDELINE

A. What is a trench form? Where is it used?

B. What pressures are exerted against a form?

C. Why shouldn't stakes be driven inside a concrete form?
D. Why must concrete forms be oiled?

E. Why is accuracy in building a concrete form essential?

F., Why is it important that a concrete form be strong and
adequately braced?

SUMMARY

A, Concrete, being a plastic material when first mixed, must

be contained in some type of form for most jobs. Since concrete
is quite heavy, the forms must be strong enough to resist the
great pressures exerted upon them by the concrete. Also, since
the form delineates the shape of the finished concrete, a shape
which cannot be easily changed, it is necessary that the forms
be accurately constructed.

SUGGESTED TIME AND SEQUENCE LISTING

30 minutes -- Introduction and motivation
90 minutes -- Integrated curriculum concepts
60 minutes -- Instruction on'forming principles
150 minutes -- Practical application
30 minutes -- Summary and evaluation
29
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VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL

1) Concrete Form Constpmgtion, Albany, New York: Delmar
Publishers, Inc., 1965.

2) U. S. A. Standard Recommended Practices for Concrete
-Formwork, Detroit: American Concrete Institute, 1968.

31 Wagner, Willis H., Modern Carpentry, Homewood, I1l.:
Goodheart-Willcox Company, Inc., 1967.

30
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INSTRUCTOR'S UNIT PLAN

Unit 4
Lesson 1
Time § Hours
CLUSTER: CONSTRUCTION
DIVISION: CONCRETE WORK

SUBJECT: Materials Used in Cement--Types and Manufacture

AIM:

To familiarize students with what constitutes a cement and
acquaint him with the types and manufacture.

INSTRUCTIONAL AIDS:

Film - From Mountains to Microns, Harrisburg: Modern Talking
Picture Service, Inc., J. P. Lilley § Sons, 2009 N. 3rd Street
(24-1/2 minutes, 16 mm, sound, color).

Film - Story of Portland Cement, Minneapolis: Bemis Bros.
Bag C?mpany, Packaging Service (36 minutes, 16 mm, sound,
color).

Samples - Raw materials used in cement manufacture: limestone,
cement rock, oyster shells, coquina shells, clay shale, silica
sand, iron ore. Various types of cement: portland, air en-
training portland, white cement.

EQUIPMENT:

16 mm projector, screen, microscope.

PRIMARY REFERENCES:

1) Concrete Technology--Instructor's Guide;  Chicago: Port-
land Cement Association, 33 West Grand Avenue, 1963.

2) Concrete Technology--Student Manual, Albany, N. Y.:
Delmar Publishers, Inc., 1965.

3) Manual of Concrete Practice, Part I, Detroit: American
Concrete Institute, Puplications Department, Box 4754, 1968.

4) McMillan, F. R., Concrete Primer, Detroit: American

31
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Concrete Institute, 193&.




I. INTRODUCTION AND MOTIVATION

o¥ and ‘discuss..some of the raw materials used in cement.
- Examine materials; under a microscope, in both the raw and ground
state. During discussign, mix some portland cement and from
time to time make note-of the change in consistency.

B, Show film: From Mountains to Microns or Story of Portland
Cement.

32
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1. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

—d
I

A. Portland cement.

1‘

Definition--A closely con-

trolled chemical compound of
calcium, silica, alumina, iron
oxide, and small amounts of
other materials to which gypsum
is added, after calcining, to
regulate setting time.

2.

Portland cement is 2 type

of cement and not a brand name.

1.

Present principles

and properties of ma-
terials. -

2.

Develop an understand-

ing of compounds, solu-
tions, etc.

3.

Develop an understand-

ing of hydration,

3. Properties of cemont body: 4. Chemical composition
a2, Finely ﬁround compound of cements.
b. 1n purchased state is a
dry compound
¢. Must become plastic when
mixed with water
v d. Must set and harden by
the chemical reaction
called hydration
B. Raw materials, 1. Silica materials {(siliceous}. 1, Explain and experiment
2, 8Silica clay with:
b. 8ilica sand a, 8Silica
. b. Lime (calcium)
2, Lime materials {calcareous)}. ¢. Iron oxides
a. Limestone d. Alumina
b. Cement rock
c. Oyster shells 2, Learn appropriate
d. Coquina shells symbols.
e. Marl shells
f. Maril
3. 1lron materials (ferriferous).
a. Iron shale
. lron orc
4. Alumina materials (argilla-
ceous)
a. Aumina
. Bauxite
C, Manufacturec. 1. Quarrying--extraction of the 1, Principles of reduction
raw materials from the earth. by physical means:
a. Blast quarrying a, Crushing
b. Combination of blast b. Grinding
and drag line or open pit
2, Principles of material
2. Grinding separation!
a. Raw grinding~--breaking a. Screening
materials to approximately b. Air flotation
4" jn size or smaller c. Etc.
b. Hammer mills--to reduce
materials to approxi- 3, lNow different types of
matety 3/4" in size raw material mixtures re-
c. Pulverizing--reducing sult in different types of
materials to powder cement,
3. Dlending--initial mixing of 4. Eaperiments with cal-

RIC

Aruitoxt provided by Eic:

materials te¢ correct proportions.

a. Various proportions for
different cements

: 33
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.

cination and fusion of
materials.




TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1, Equations for hydra-
tion. .

2., Computatlion of

qunntities.
2. Proportion for
compounds

L. Quantities required

for a desired
volume of cement

1. Doevelopment of vocabulary
related to cement materials and
cement compounds.

1. History of the cement
industry--uses of cement by:
a. Assyrians
b, Egyptians--pryamids
¢. Romans--Colosseun

2. Importance amd economic
impact of cement industry--
past and present.

1. Resecarch and writing of a
paper concerning quantities of
materials used or the im-
portance of the cement Industyy.

1. Industries involved in
support functions of the
cement industry such as:
a. Manufacturing of
equipment
b, Machine repair
¢, Shipping

2. Development of processes
using new materials.

1. Computation of mesh or
grain size--the concepts
of size from very large

to nicrons.

2. DProportlions as they
relate to blending ma-
terials for various
cements.

ERIC

Aruitoxt provided by Eic:

1. Writing specifications for
cements-“refer to ASTM standard
specifications.

2. Reading product information
and accurately interpreting
the Informatien.

34
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1. John Smeaton's discovery
concerning burned limestone
and its offect on present
underwater structuras,

2. Joseph Aspdin and the
patent foyr portland cement.

3. Jobs created by the cement
industry.

4. Building standards or code
changes as a result of cement
product improvements.




L. o o

1. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

4, VPowdering or fine grinding.
a. Wet or dry processes
b. Ball or tube mills
¢, Ground to ,025" or to
pass through 40,000 mesh
screen

§. Burning--calcining to incip-
ient fusion the blended materlials
in & kiln at temperatures from
2600° to 3000°F.

a, Clinker formatlon

b. Cooling and pulverizing

c. Adding gypsum

6. Regrinding or fine grinding.

5. Chemical reaction as a
result of buraning.

b, Packaging.

ERIC

Aruitoxt provided by Eic:

1. Bulk shipment by rail or
truck.

2. Barrel shipment--376 lbs, per
barrel.

3. Bag shipment--94 lbs. per bag.

C-IV-4.6

1. Package design to pre-
vent premature hydration
from ground moisture and
atmospheric moisture,




TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Computation of bulk
quantities--volume--
weight situations.

1. Reading information on
packages.

a. Manufacturer

b. Content description
¢. Weight

d., Etec.

36
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2.

Uniform packing laws and
product labeling regulations.

Consumer knowledge aspects,




ITI. APPLICATION

A. Have students examine materials under a microscope. Crush
and grind raw materials and again examine under the microscope.

B. Have students become familiar with the cement analysis on
the bag. Emphasize the importance of knowing the materials
and their properties.

C. Have students use their ground materials and develop a
cement.

D. Have students modify a prepared cement by adding various in--
gredients, i.e., gypsum, silica, stearates, etc. Test results.

IV. EVALUATION CRITERIA GUIDELINE

A. Ascertain that students can differentiate between cement and
concrete. Check terminology.

B, liave students list the basic materials in portland cement.

C. Have students list the bhasic steps in the manufacture of
portland cement.

D. Have students identify the most commonly used type of cement.
List the five main types of cement and their uses.

V. SUMMARY

A, Cement is a compound of lime, silica, iron oxide, alumina
and gypsum which, when mixed with water, sets and hardens by

the chemical reaction of hydration. (Cement is manufactured by
carefully blending the correct proportions of ingredients, burn-
ing them to a point of incipient fusion, regrinding them, and
adding gypsum to control setting time. Special cement compounds
serve special purposes and the concrete worker must know the
cement types and their uses.

VI. SUGGESTED TIME AND SEQUENCE LISTING

45 minutes -- Introduce and show film: From Mountains to Mi-
crons or Story of Portland Cement

60 minutes -- Lecture, demonstration, discussion about ma-
terials
95 minutes -- Experimentation
140 minutes -- Integrated curriculum concepts
20 minutes -- Summary and evaluaticn
o 37
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VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL

1) Admixtures for Concrete, Bulletin 60-64, Detroit: American
Concrete Institute, Committee 212, 1963.

2) Guide for Structural Lightweight Aggregate Concrete, Bul-
letin 64-33, Detroit: erican Concrete Institute, Committee

213, 1967,

3) Selection and Use of Aggregates for Concrete, Bulletin

58-24, Detroit: American Concrete Institute, Committee 621,
1961.

38
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INSTRUCTOR'S UNIT PLAN

Unit
Lesson I
Time 6 Hours
CLUSTER: CONSTRUCTION
DIVISION: CONCRETE WORK

SUBJECT: Cement Types and Conc¢rete Mixes

AlM:

To teach the versatility available vhen concrete mixes are
designed for different purposes. To develop an understanding
of basi¢ concrete proportions and mixes.

INSTRUCTIONAL AIDS:

Film - Principles of Quality Concrete, Harrisburg: Modern
Talking Picture Service, Inc., J. I'. Lilley § Sons, 2009 N.
3rd Street (23 minutes, 16 mm, sound, color).

Film - illow to Make Quality (oucrete, EBast Lansing, Michigan:
Michigan State University {30 minutes, 16 mm, sound, c¢olor).

Film. - Quality Recady Mixed Concrete, Harrisburg: Modern -
Talking Picture Service, Inc., J. P. Lilley § Sons, 2009 N.
3rd Street (31 minutes, 16 mm, sound, color).

Transparencies - Tcacher-made transparencies showing mixes,
proportions and procedures.

Samples - Pre-preparcd samples for test purposes or samples
which had been subject to test with test results.

EQUIPMENT :
16 mm projector,.overhead projector, screen.

Sdmples and compression test machine.

PRIMARY REFERENCES:

1) Akroyd, T. N. W., Concrete--Its Properties and Manufacture,
Elmsford, N. Y.: Pergamon Press, Inc., 106Z.

39
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2) Concrete Technology--lnstructor's Guide, Chicago: Portland
Cement Association, 33 West Grand Avenue, 1963.

3) Design and Control of Concrete Mixtures, Chicago: Portland
Cement Assoclation, 1563, Tenth Ekdition.

4) Proportioning Concrete Mixtures, Bulletin ST-100, Detroit:
American Concrete Institute, 1962.

I. INTRODUCTION AND MOTIVATION

A. Have pre-p?epared samples set up for subjection to shear or
compression tests. Run several tests and elicit responses from
students concerning why certain samples break more readily than
others. Build on student responses and lead into the lesson.
Direct discussion toward necessity of understanding the cement
material and then progress to proportions of concrete mixes.

. 40
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11, PRESENTATION OF INTEGRATED CONCEPTS
RELATED CONCEPTS

INSTRUCTIONAL TOPICS TECHNICAL CONCEPTS SCIENCE
A, Types of Portland Cement, 1, Portland Cement is classified | 1. The effect of the
by type to identify special composition of cement as

qualities. it relates to use.

a. Type [--general purpose

cement for normal or 2, lleat of chemical re-
gencral use where no spe- | action during hydration,
cial propertics are
required 3. Air-producing agents
b, Type Il--modified portland] for cement compounds.
céement
1} Moderate heat of 4, Effectiveness of silicas
hydration and other waterproofing
2) Resistance to sulfate | agents.
attack
3) Used for massive con-
struction
c, Type [1I--high early
strength

1) Sets up quickly
2} Attains high strength
in one to three days
d. Type IV--low hcat of hy-
dration
1} Used where massive
quantity requires low
heat of hydration
e, Type V--sulfate resisting
1} Uscd where high level
of alkalinity is
present
£. Air entraining
1) Available in types
IA, TIA, IIIA
2} Contains alr-entrain-

ing agent to generate -
air bubbles during
mixing

3} Used in high frost and
froeze-thaw situations
g, White portland cement
1) Usecd where white
color is desired
h, Pozzolan portland cement
1) High silica cement
2) Used in underwater
structures
i, Special cements

B. Propertics of quality 1. Properties during workable 1, Experiment with various
concrete state. cement ag%re ate propor-
a, Proper mix proportion tions to find most econom-

b, Consistency--degree of ical proportions.
wetness or dryness
c, Uniformity--the concrete 2, Find moisture content

body must be uniformly of wet sand and stone
mixed and hence, uniform aggregate,
throughout

d. Workability--the mix must 3. Freeze a sample of con-
be workable without ex- crete and study the effects.
cessive effort a. Single freeze for

long period of time
b, Repeated freeie-
thaw situations

41
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Proportion as 1t relates
to materials in cement types.

2. Computations of air in
air-entralned concrete.

1. Have students develop vocab-
ularly and word lists relative
to cement types.

1. The impact of technology
on soclety.

a. Structures of concrete
made possible by re-
search and advances in
cement types -

b. Effect on the economy
by being able to work
concrete in cold
weather

2. Federal aid programs in
terms of redevelopment and
highway construction.
a. Effect of increased
transportation facil-
ities on society

1, Computations related
to moisture in aggregatos.
a,» Fine aggregate--
sand
b. Coarse aggrogate--
5 tone

2, Study simple formulas
requiring solving for one

unknown.
a. Cement factor =

27 cu.fte.
yle

bag/cu.yd.

ERIC

LA Fimext provided by ERic

——

1. 1nguire of local concrete
companies the source of their
supply of materials--study
material reports.

2, Read charts and tables
dealing with mixing water quan-
tities, slump ranges, compres-
sive strength, etc.

&, Read for understanding

3. Fill in quantity required
tables and test report data.

a. Wrlite interpretive
reports on test data

42 -
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IL. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

2. DProperties im the use state
or when hardemed.

a. Strength--concrete design
must produce adequate
strength for a sound
structure

b. Durability--must be dur-
able in terms of use and
weather it will be sub-
jected to

¢. Abrasion resistance--
nust wear well

d. Watertightness--concrete
must resist-water pene-
tration

3. Properties of economy.

a. Must be designed to use
proper ratios of water,
cement, and aggregates
to produce desired

SCIENCE
4. Subject a concrete
sample to:
a. Heat
b. Acids
c. Strong alkalines

concrere mixes.

i. Exposure.

2. Aggregate size and type.

quires certain water-cement
ratios. These have been estab-
lished to include a maximum water
and nininum cement content.
4. Normal exposure
1) Cement--6 bags/cu.yd.
2) Water--6 gallons/bag
b. Mild exposure
1) Cement--5 bags/cu.yd.
2) Water--7 gallons/bag
C. Severe exposure
1) Cement--7 bags/cu.yd.
2) Water--§ galloms/bag
3) Using air-entrained
cement

2. Use maximum size aggregate
as determined by size and shape
of members, and amount and plac-
ing of reinforcing steel.

a. One-fifth minimum dimen-

sion of members

b. Not over three-fourths
clear space between rein-
forcing steel and/or
forms.
Nonreinforced ground
slabs not over one-third
slab thickness

c.

At strength at lowest cost
b. Must be economical to
place and work
C. Conditions affecting 1. Each exposure condition re- 1. Composition of various

types of aggregate ma-
terials.

2. Comcept of sharp sand
and fractured aggregates.

3. Demonstrate water-
cement ratios--observe
results of various mixes.

Q

ERIC

P e

Concrete mixes.

1. Mild exposure.
a. One bag batch
1) Sand--3 cu.ft.
2) Coarse aggregate--
4 cu.fe.

3) Water--7 gallons--
including water in
fine aggregate

43
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

b. Total wt. of material
for one bag batch
unit we, og concrete
= cu.ft./bag

3. Review mecasures of

weight, volume, and per-
centage

E 2

44
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11. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

O

LRIC

2‘

3‘

Normal exposure.
a. One bag batch
1) Sand--2-1/4 cu.ft.
2) Coarse aggregate--
3 cu.ft.
3) Water--6 gallons--
including water in
fine aggregate

Severe exposure.
a. One bag batch
1} Sand--? cu.ft.
2) Coarse aggregate--
2-1/2 cu. fr.
3) Water--5 gallons--
including water in
fine aggregate

Trial mix method.
a, Seclection of constants
1} Water-cement ratio
2) Aggregate size
3) Air content
4) Slump range
b, Test variables
1) Amount of fine
aggregate
2) Amount of coarse
aggregate
c. Comparisons of test
results

43
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

446

C-1v.5.9




III. APPLICATION

A. Discuss the various types of cement and show that in most
cases bag labeling and material analysis information are the
only ways of discerning between one cement and another.

o s
B. Discuss methods of determining the correct concrete mix
to use for a given job.

C. Direct students in computing several trial mixes.
D. Design and compute material for the slab or footing which
was formed in Unit 3.

IV. EVALUATION CRITERIA GUIDELINE
A. What are the properties of a well-designed concrete mix?
B. Define or explain economy as it refers to a concrete mix.

C. What type mix will an excessive amount of fine aggregate
produce? An excessive amount of coarse aggregate?

D. ¥hy must concrete be watertight?

E. Wwhat are direct trial mixes?

V. SUMMARY

A. The concrete worker must know and understand the various
types of cement available so that he can design, mix, and prop-
erly work concrete for optimum results. Concrete mixes vary

in many ways and the concrete worker should know how to design
a quality mix or order a quality mix. It is important that one
know mixes to select for correct usage and also to purchase for
economy.

VI. SUGGESTED TIME AND SEQUENCE LISTING

45 minutes -- Introduction and motivation

30 minutes -- Discussion of types of cement

135 minutes -~ Practical application--designing concrete mixes
Show film: How to Make Quality Concrete

120 minutes -- Integrated curriculum concepts

30 minutes -- Summary and evaluation

47
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VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL

1) Giese, Henry, A Practical Course in Concrete, Chicago:
Portland Cement Association, 35 West Grand Avenue, 1948.

2) Huff, Darrell, How to Work with Concrete and Masonry,
New York: Harper § Row Publishers, Inc., 1970.

3) Manual of Concrete Practice--Part I, Detroit: American
Concrete Institute, 1968,

48
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INSTRUCTOR'S UNIT PLAN

Unit 6
Lesson
Time & Hours
CLUSTER: CONSTRUCTION
DIVISION: CONCRETE WORK

SUBJECT: Water for Concrete

AIM:
To teach the effects of different waters and impurities in
water upon the quality of concrete.

INSTRUCTIONAL AIDS:
Bottled samples of water containing organic materials.
Petrie dishes with decomposing organic materials.
Sample of highly alkaline water.
Sample of highly acid water.

Film - Principles of Quality Concrete, Harrisburg: Modern
Talking Picture Service, Inc., J. P, Lilley & Sons, 2009 N,
3rd Street (23 minutes, 16 mm, sound, color).

Transparencies - Teacher-made transparencies with reference
to tables used for water analysis and other recording sheets
for water analysis.

EQUIPMENT:
16 mm projector, overhead projector, screen.
Filters, litmus paper, Ph test kit, beakers, etc.
Microscope, needed slides, balance.

Mixing container, small compression test mold, testing
machine.

49
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PRIMARY REFERENCES:

1) Concrete Technology--Instructor's Guide, Chicago: Port-
land Cement Associlation, 33 West Grand Avenue, 1963.

2) Concrete Technology--Student Manual, Albany, N. Y.: Delmar
Publishers, Inc., 1965.

3) Giese, Henry, A Practical Course in Concrete, Chicago:
Portland Cement Assoclation, 33 West Grand Avenue, 1048,

I. INTRODUCTION AND MOTIVATION

A, Have bottles, petrie dishes, and other examples of water
with impurities on display. Generate questions and discussion
relative to the possible effects of water impurities on concrete.

B, Show film: Principles of Quality Concrete and point out
the exactness ¢! control tcchniques.

C. Proceced with lesson.

39
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11. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

A, Function of water in
concrete,

——

1. An agent to start the hydra-
tion process.

2. Mobility--the function of
water which makes it easier to
place concrete.
a. 14 to 21 percent per cubic
yard
b, Quantity used must produce
a quality concrete for a
specified purpose

3, Workability--the function of
water which enables concrete to
be tooled and finished.

1, Increase in plastic-
ity with increase of water
until point of diminishing
return is reached.
a. Quality of concrete
considerations

2, Concept of Ph,

B, Impurities in water and
their effects on concrete,

1, Common materizls in solution
or otherwise suspended in water
used for concrete!

a, Sodium chloride and

sulfate
b, Iron salts
¢. Alkalis

1) Carbonate of sodium

2) Carbonate of potas-
sium

3) Bicarbonate of sodium

4) Bicarbonate of

potassium
d. Organic materials
1) Sewage

2) Plant materials
a) Swamp water
e, 0ils
f. Algae _
g+ Acid water
h. Alkaline water
i. Salt or sea water
2. Effects of impurities on
concrete!
&, 1Increase or retard setting
time
b. Weaken concrete
¢. Discolor concrete
d. Produce efflorescence
¢, Corrode reinforcement
steel

1, Chenical reactions of
impurities and why they
affect concrete,

2., Chenical correction of
impure mixing water,

3. Results of using ad-
mixtures to chemically
affect seteing time, free:z-
ing point, etc.

4. Experiments with in-
crease ¢r decrease in mass
of decaying organic nmatter,
Consider gas generation.

€. Ascertaining purity or
usability of water.

ERIC

Aruitoxt provided by Eic:

L

1, Most natural waters which
are suitable for drinking may be
used for concrete making.

2, Tests.

a. Water analysis with find-
ings in parts per million
(ppm)

1) Testing labs
2) City or municipal
water departments

b, Comparing analyses
1) VWith analyses of known

acceptable water
2) With typical analyses
of city water supplies
3) Compare with the total
ppm of dissolved
s0lids permissible

€-IV-6.4
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1. Testing water for im-
purities which affect the
quality of concrete.

2. Test run on various con-
crete mixes which have been
prepared with various de-
gress and types of impurities.




TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES
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ITI. APPLICATION

A, Introduce lesson and show film: Principles of Quality
Concrete.

B. Discuss the effect of impurities on concrete and have
students experiment to ascertain what happens during the de-
composing process of organic materials. Test water samples
for acidity and alkalinity.

C. Use a basic conrete mix and mix a concrete body using
water with various known impurities. Cast test mixes in test
molds. Cure test specimens for 28 days and test for compres-
sion and shear strength. Tabulate and interpret results of
tests.

IV. [EVALUATION CRITERIA GUIDELINE

A. Why must the quality of water used for concrete be known?

B. List the effects of at least three impurities, in water,
on c¢oncrete

C. What affect does algae, in water, have on concrete?

D. What comparison analyses can be used to see if water is
satisfactory for concrete?

V. SUMMARY

A. Any impurity in concrete will influence the ultimate
strength and durability of the concrete body. However, certain
impurities are more injurious than others and therefore, the
extent of the impurity concentration, in the mixing water, must
be determined. Certain acceptable levels of impurity concen-
tration have been identified and the concrete worker should
know these levels and use the information on the job.

VI. SUGGESTED TIME AND SEQUENCE LISTING

40 minutes -~ Introduction and motivation

80 minutes -- Science concepts

60 minutes -- Discussion and development of technical concepts
90 minutes -- Preparation and mixing of test samples

60 minutes -- Communications and social studies concepts

30 minutes -- Summary and evaluation
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VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL

1) Akroyd, T. N. W., Concrete--Its Properties and Manu-
facture, Elmsford, N, Y.: Pergamon Press, Inc., 196Z.

2) Recommended Practice for Selecting Proportions for
Normal Weight Concrete, Detroit: American (oncrete Insti-
tute, 1969.
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INSTRUCTOR'S UNIT PLAN

Unit 7
lLesson T.

Time 6 Hours

CLUSTER: CONSTRUCTION
DIVISION: CONCRETE WORK

SUBJECT: Air -Entrained Concrete

AIM:

To familiarize students with the properties and advantages of
air-entrained concrete.

INSTRUCTIONAL AIDS:
Slides - Mr. Quality Concrete, Slide #10, Chicago: Portland
Cement Association, otographic Services Section, 33 West
Grand Avenue (35 mm, color).

Sample - Bag of air-entrained cement. Several pieces of
fractured or broken hardened air-entrained concrete.

EQUIPMENT:

35 mm slide projector, screen.

Microscope, pocket size air indicator.

PRIMARY REFERENCES

1) Concrete Technology--Instructor's Guide, Chicago: Portland
Cement Association, 3 est Grand Avenue, 1963.

2) Design and Control .of Concrete Mixtures, Chicago: Portland
Cement Association, 33 West Grand Avenue, 1952,

I. INTRODUCTION AND MOTIVATION

A. Have several microscopes set up and focused on a sample of
hardened air-entrained and on normal concrete. Ask students

to view the samples and record their impressions of the dif-
ference between the two. Draw out the correct answer and ques-
tion students on the function %; the air bubbles. Proceed
with the lesson.
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I1. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

A. Air-entrained concrete,

1. Principles involved.

a. Agent added to produce
400-600 billion of non-
connected bubbles in a
cubic yard of concrete

b. Less water tequired

¢, Increases workability
in lcan mixtures

d, Requires less sand

¢. Bubbles entrap air and
block or prevent total
filling of bubbles with
water

E. Entrapped air forms a
"'cushion" which prevents
fracture upon freezing

1. Examine why bubbles
do not totally fill with
water.

2. Examine hydraulic
principles.

BE. Qualities of air-entrained
concrete.

1. Resists frecze-thaw cycles.

2. Prevents scaling from de-
icing chemicals and salt.

3. When properly adjusted mixes
are used there is little, 1f any,
loss of strength when using air-
entrained concrete.

4. Watertightness is increased.

5. Abrasion resistance is about
the same as with normal concrete.

1. Subject samples of
Tegular and air-entrained
concrete to [reeze-thaw
situations and record
results,

2. Test strength of air-
entralned congrete.

C. Working Eropcrtics of air-
entrainod concrete,

1. Bubbles produce a "fatty"
type feeling to the concrete and
increases its mebility.

2. Bleeding or water separation
from paste is decreased.

3. Can be finished sooner than
other concrete.

4. Aggregates do not scparate
out of air-entrained concrete.

o, Alr-entrained ceoncrete cannot
be excess ively agitated or
vibrated.

1, Examine reasons why air-
entrained concrete is more
easily worked.

D, Methods of produclng air-
entrained concrete.

1. Portland cement can be pur-
chased with an interground air-
entrainment agent.
a. Bag identification is:
1)} Type IA
2) Type 1IA
3} Type T11A

2. An admix can be added on the
jeb.
a. Admixes
1} V¥inol resin
2} Dorex ABA

3. Combination of interground
and admix.

1. ldentify air-producing
or bubble-preoducing in~
gredicnts,

2. Experiment with in-
crease in gascous volume
produced by admixtures.
a. Develop the concept
of various states
of matter

3. Boyle's law as it re-
lates to pressure testing.

| ERIC

Aruitoxt provided by Eic:

C-1¥=7.2
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. W¥Write a report on the de-
velopment of an air-entrained
concrete.

1. Study the development and
invention of air-entrained
concrete.

1. Write results of tests con-
ducted under science concepts--
interpret data,

2. Read and interpret specifi-
cations for concrete highways,

1. Investigate the impact of
air-entrained concrete on
highways, bridges, runways,
etc. Consider:

a, Initial cost

b, Maintenance cost

¢, Effect of deicers

d, Effect of freeze-

thaw

1. Study changes in working
conditions as a result of
technological advances in the
concrete industry.

2. Righway development as an
equalizer in standards of
living in various parts of
the U, S.

1. WMeasurements and
weights as they relate
to various states of
matter,

2. Ratio as it applies
to meter calibration for
pressure test equipment.

1. Vocabulary development re-
lating to air-entrainment, test
procedures, and-testing methods.

1. Safety practices as they
relate to:
a, Materials used in
air-entraining
b, Pressure test pro-
cedures
€. Destructive testing

O

'ERIC

Aruitoxt provided by Eic:

R A
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11. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

. TECHNICAL CONCEPTS

SCIENCE

E. Conditions atffecting air
content.

1., Size of the aggregate.

2. Proportion of water to cement
and aggregate.

3. As fine aggregate increases,
the amount of entrained ait in-
creases.

3. Amount of admixture influences
amount of air-entrainment.

5. Amount of vibration will in-
fluence the amount of entrained
air.

6. Increase in concrete tem-
perature decreases entrained airv.

T, Ameunt of mixing and speed
of nixing influences amount of
air-entrainment.

1. Set up appropriate
controls and introduce
variables--record re-
sults of air-entrain-
ment tests.

2. Effect of temperature
on uir-entrainment.

F. Tests for entrained air.

] ERIC

Aruitoxt provided by Eic:

1. ASTM-{231--pressure method.
1. ASTM-CIT3--volumetine method.
3.0 ASTE-L13%--pravimetric mothed.

3. Pocket-size air indicator
approxination.

1. The principles of pres-
sure, volumetric, and
gravine tric methods as
applied to air-entrainment
content.




TO BE DEVELOFPED

x

MATH

COMMUNICATIONS

SOCIAL STUDIES

1, Reading technical data sheets

relating to air-entrainment.

1. Effect of paving large
areas of urban communities.
a. Storm sewer systems
b. Surface water
problens
¢. Ground water level

1. Unit weight tests.
a. Known volume
b. Pre-test welght
¢. Post-test weight

2. Accurate weighing on
precision balances

O

ERIC

Aruitoxt provided by Eic:
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1. Division of labor,

a. Laborer
b. Skilled concrete
worker
¢. Test technician
d. Concrete researcher
1) As the technology
increases, divi-
sion of labor
tends to increase




ITII. APPLICATION

A, Discuss the properties, uses, and advantages of air-
entrained concrete.

B. Discuss bubble generating ingredients and show a bag of.
Type I-A cement. Show various admixtures for air-entraining.

C. Reexamine a slide or sample of air-entrained concrete--
show slide #10, Mr. Quality Concrete.

D. Review concrete mix design and develop a mix for formed
area in Unit 3 using air-entrained cement.

.E. Have -students take an entrained air test using a pocket
size air indicator.

IV. EVALUATION CRITERIA GUIDELINE
A. Explain why air is entrained in concrete.

B. Explain the principle involved in the quality of air-
entraining which enables air-entrained concrete to better resist
freeze- thaw situations.

C. Indicate two methods of generating entrained air in concrete.

D. Does air-entrained concrete work differently from regular
concrete?, Is setting time affected?

V. SUMMARY .
A. Air-entrained concrete is used principally to resist freeze-
thaw situations and salt scaling. Billions of tiny air bubbles
are generated in the cement paste and because of trapped air never
completely £ill with water. Hence, when the concrete freezes the
air can compress to resist rupturing pressures. Air-entrained
concrete has increased workability resulting in economy in water,

sand, and working time. Air-entrained concrete should not be
vibrated excessively since it may release the entrained air.

VI. SUGGESTED TIME AND SEQUENCE LISTING
30 minutes -- Introduction and motivation

120 minutes -- Discussion of principles of air-entrainment

120 minutes -- Integrated curriculum concepts
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60 minutes -- Practical application review and design of
air-entrained concrete mix

30 minutes -~ SummaryY and evaluation

VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL

-~ &) Kelly, J. W,, Concrete and Mortar, Part 2, Scranton,
Pa.: International Correspondence Schools, 1949,
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INSTRUCTOR'S UNIT PLAN

Unit 8
Lesson 1
Time © Hours

CLUSTER: CONSTRUCTION
DIVISION: CONCRETE WORK
SUBJECT: Concrete Working Tools

AIM:

To familiarize the student with the tools most commonly used
in concrete work.

- o
.

INSTRUCTIONAL AIDS:

S8lides - Teacher-made slides showing various concrete working
tools in operation--concentrate attention on power equipment
and other tools too large for shop or classroom.

Transparencies - Teacher-made transparencies showing trowels,
hoes, finishing tools, etc. with the nomenclature of the
tocl indicated.

Pass Out - Copy of Goldblatt Trowel Trades Tool Catalog,
available from Goldblatt Tool Company, 511 Osage Street,
Kansas City, Kansas 66110.

EQUIPMENT:

35 mm projector, overhead projector, screen, various trowels,
finishing tools, floats, levels, and other concrete working
tools.

If possible, have pneumatic vibrators, gasoline finishing
machines, mixer, etc., available for inspection.

PRIMARY REFERENCES:

1) Cement Makers Manual for Residential Construction, Chicago:
Portland (Cement Assoclation, 1960,

2) Concrete Technology--Instructor's Guide, Chicago: Portland
Cement Association, 35 west Lrand Avenue, 1963.

- 62

o C-1V-8.1




3) Concrete Technology--Student Manual, Albany, N, Y.,: Delmar
Publishers, Inc., 1965.

4) Dalzell, Ralph and Townsend, Gilbert, Masonry Siﬁplified,
Vol. I, Chicago: American Technical Society, 1960.

5) Huff, Darrell, How to Work with Concrete and Masonry, New
York: Harper § Row Publishers, Inc., 1970.

I. INTRODUCTION AND MOTIVATION

A, Have on display as many of the tools used for concrete work-
ing as possible. After permitting students to examine tools,
present slides showing uses of the tools. Have mutilated tools
or tools which have been encrusted with concrete due to im-
proper cleaning available and point out differences in tool
weight and working quality.
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- I1. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

A. Concretc placement tools and

cquipment.

1. Trﬁnsportlng cquipment.

a. Ready mix trucks
b. Concrete huckets

1) Crune lifred
¢. Chutes and conveyors
d. Carts

1} tiand powered

21 Self-propelled
¢. Wheelbarrows

2. Placing equipment.
a. lloes
b. Rakes
€. Shovels or spades

1. Mechanical mechanisas
using mechanical advantage.
a. lIst class levers
b 2id class levers
€. 3rd vlass levers
d Inclined plane and

screws

2. Principles of sedimen-
tation and alluviation as 1t
applies to concrete and seg-
regation of aggregates from
mortar by vibration or long
vertival drops.

B. CQoucrcte vibrating or com-

pacting cquipment.

1. iland methods.
2. llow or rake
k. Shovel or spade
¢. lland tamper

Tt

External vibraters
a. Form vihratars
b. Surface vihrators

3. Internal vibrators--inserted
into conerete pass.
a. Rotary vibrators
b. Oscillating or vertical
motion

4. FPlacement and uvse of vibraters
n. Horizental spacing on
indertion- - (8°-300

. Vime--3 10 13 seconds or
tine o ahtain a dense
Cunltuete
11 [oo =aech vibration

CAUs¢s CAvessive
segregation of
ageregate

1. Principles of {low
which resultr from vibration.

2. Principles of unbalanced
weights or cccentric weights
10 produce vibration.

(. Concrete (iuishing tools.

ERIC

Aruitoxt provided by Eic:
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1. Strike off-rod or straight
wdge,

d. iv "strike-off" or level
conerete te screed grade
height

b. ‘faterials
lj hoed
2} Aluminum
3} Magnesium

¢. Sizes
1) 1" to 2" thick
2} 1" to 6" wide
3y 4'-0" to 16'-0" long

2, Dbarby--used to remove ridges
as a result of the strike-off

operation.
a. Helps eliminate high and
low spots

b. Helps prepare a surface
for finishing
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1. FlForcys as they would
apply to deflcction--both
verrically and horizontally
to cause change from
"saraight“ in a strike-off
rod.

2. Vibrating principle ap-

plied to the darby and bull

float to cnable development

of a surface for finishing.

. Gentle vibration

brings a sand cement
mixture to the
surface

3. Water resistant qualities
of a smooth, dense trowel

.-Linish as compared with a

float finish.




TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Computing mechanical
advantage.

2. Computing center of
gravity as it applies to
a loadcd cart or wheel-
barrow.

3. Computing volume-weight
to determine cart and whecl-
barroew loads.

1. Writing for explanation--e¢.g.,
explaining various applications
of the three classes of levers or
use of the auger (screw) as con-
veying dovices.

1. The impact of power devices
such as the gasoline engine on
the concrete industry.

a. Manual labor

b. Beasts of burden

c. Engine driven devices

1. Building vocabulary as it
relates to concrete working
¢qu ipment.

1. The rclationship between
technological advances and
larger, Stronger structures.

a. Mixing devices

b. Placement devices

¢c. Vibrating devices
As these devices were developed
man was able to build larger
concrete structures since a
stronger more uniformly dense
concrete could be placed.

»

1. Computing c¢xpansion
and contraction in con-
crete,

2. Computing contrel joint
spacing to control crack
formation.

3. Develop the concept
of tangent as it relates
to corners inh concrete
working.

ERIC

Aruitoxt provided by Eic:

|

1. lead concrete and mason's
catalogs to emable ordering of
tools and equipment.
&, Stress factual informa-
tion
b, Avold advertising ginm-
micks
c. Avoid glittering
generalitics
2. Write letters to order tools
and cquipment.

3. Apply principle of writing
to avoid or utilize glittering
generalities,

}. The impact of advertising
Oon contemporary socicty.

#, Human motivation

b, Human engineerin

¢, Consumer protection

2. Discuss technological ad-
vances in terms of changing
the social order.
a. As technology changes
st changes society
b, Society's control of
technology
<, Technological change
as reflected by art
and architecture

3. Ordinances relating to
sidewalks.
a, Safetﬂ of certain type
finishes as compared
to other finishes




I1. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

O

ERIC

Aruitoxt provided by Eic:

3. Bull float--serves same
function as a darby but is larger
in size.

a, 8" or wider

b. Approximately 60" long

4. Groover or jointer--tool used
te cut contrel joint in £resh
concrete.

a. Width - 2" to 4"

b, Length - 4" to 8"

¢. Bit length -~ 3/16" to 1V

5. Power control joint <¢utter--
gasoline engine or electric
powered cutter usually of 2 saw
type.
a. Used 4 to 12 hours after
concrete sets

6, Edger--used to produce a
radius on the edge or corner of
concrete work to produce a better
appearance and prevent cdge
damage.

7. Floats--used to remove small
irregularities and £ill small
cavities, Usually done prior to
steel troweling or may be final
finish.

a. Types of floats

1) Woed

2} Cork

3) Plastic
b. Sizes

1} 4"-6" wide
2) 12%-16" long

8. Trowels--used for most final
finishes,

a. Types

1) Steel

2) Magnesium
b. Sizes

1) 3-1/2 to 4-3/4" wide
2) 10" to 20" long
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

67
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ITI. APPLICATION

A. Have students examine tools used for concrete working and
~develop a "feel" for the tool.

B. Show slides indicating tool nomenclature and other im-
portant aspects. Also use slides to indicate basic tool
usage. Amplify slide presentation with explanation and "dry
run' demonstration.

C. Demonstrate tool usage on prepared fresh concrete or by
troweling and finishing sand-lime demonstration and practice
mixes. Be sure correct tool cleanup and maintenance practices
are presented.

IV. EVALUATION CRITERIA GUIDELINE

A. Have students identify concrete working tools and indicate
knowledge of cesrect nomenclature.

B. Have students indicate proper uses of various tools.

C. Pose various problems in concrete finishing and have stu-
dents select appropriate tools to obtain desired placement or
finishing activity.

D. Why is it necessary that concrete tools be properly
cleaned? List correct procedures.

E. Have students demonstrate manipulative ability with tools.

V. SUMMARY

A. To purchase and place concrete is an expensive operation
and, therefore, it is important that the material be properly
placed, compacted, and finished. The concrete worker must know
the correct tools to use so that a quality job will be obtained.
Concrete finishing is important since when the concrete hardens
it cannot be changed so it is very important that the worker
develop the necessary tool skills. Quality of finish and
placement is almost in direct proportion to quality of the
tools used and hence, tools must be properly cleaned and main-
tained.

LY

VI. SUGGESTED TIME AND SEQUENCE LISTING

30 minutes -- Introduction and motivation
60 minutes -- Presentation of tools and their use
90 minutes -- Integrated curriculum concepts

L C-1v-8.8




150 minutes ~- Practical application

30 minutes -~ Summary and evaluation

VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL

1) Brann, D. R., Concrete Work Simplified, Briarcliff Manor,
New York: Easi-Bild Pattern Company, 1961.

2) Graham, Frank D., Mason's and Builder's Guide, Vol. 3,
Indianapolis: Theodore Audel, 196Z.
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INSTRUCTOR’S UNIT PLAN
" Unit 9
— Lesson 1
Time 6 Hours
CLUSTER: CONSTRUCTION
DIVISION: CONCRETE WORK

SUBJECT: Estimating the Quantity of Concrete Required for a Given
Job '

AIM:
To teach how to compute the quantity of concrete required and
to reinforce concepts learned in mathematics.

INSTRUCT IONAL AIDS:
Transparencies - Footings and Excavations BC-5, Foundation

BC-6, Foundation Plan B(G-§, Philadelphia: BCA Bducational
Products, Inc..

Transparencies - Teacher-made transparcncies with various areas
and volumes decpicted to teach concept of squure and cubic
measure.

Models - Models of footings, columns, and other geometric solid
shapes. .

Charts - Various charts with estimating data commonly utilized
shown in tabular form.

Blueprints - Prints of a small building with footing details,
floor details (concrete) and porch or patio details.

EQUIPMENT:

Overhead projector, screen, chalkboard.

PRIMARY REFERENCES:

1) Concrete Technology--Instructor’s Guide, Chicago: Portland
Cement Association, 3 est Grand Avenue, 1963.

2) Olivio, Mathematics for Masonry Trades, Albany, New York:
Delmar~Rublishers, Inc., 1962.
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3) Rising, J. S., Almfeldt and Dejong, Engineering Graphics,
Dubuque, Iowa: William C. Brown Company, 5970, Itﬁ Edition.
4) Steinberg, Joseph and Stempel, Martin, Estimating for the
Building Trades, Chicago: American Technical Society, 1961,

I.. INTRODUCTION AND MOTIVATION

A. Have models representing various geometric shapes which
could be utilized for concrete members, e.g., slabs, footing
shapes, conical column footings, square and round column shapes,
and beam shapes, on display.

B. Use these models to generate discussion relative to how
much concrete would be needed to cast the shape.

C. Show blueprints of a building and inquire how one would
compute the quantity of concrete required.
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I1. PRESENTATION OF INTEGRATED CONCEPTS
) RELATED CONCEPTS

INSTRUCTIONAL TOPICS TECHNICAL CONCEPTS SCIENCE
A. Estimating materials for 1. Absolute volume of azggregates.] 1. Specific gravity.
job batching. a. Actual total velume of
all solid aggregates 2. Apparent specific
gravity.

2. Volume ofewater--a-.val volume
of a2ll water involved in the mix. 3. Weight of water.
a. Mixing water
b. Water on aggregates

3. Appareant specific gravity.

.B. Computing amount of con- 1. Basic unit of measure. l. Discussion of the metric
crete required. a. Cubic yard which equals system of measurement.
27 cubic feet

2. Volume basically in length
times width times depth or area
times depth.

a. Irregular shapes have
constants to compute
depth

b. ILrregular shapes mav
have constants to com-
pute area rather than
depth

3. Cubic yard.
a. Cubic yard =

length (ft) x width (£t} =z
thickness (ft)

7
:‘& 4. Reducing vompound geometric
selids to simple gecmetric solids.
5. C-mputing overage (5-10%) for
erro: and waste.
C. Short cuts in estimating 1. Use of tables.
concrete. a. Tables have precomputed
amounts
b, Graphical representation
1) N charts
2) 2 charts
b. Use of concrete calculatoers. 1. Circular and slide type
calculaters.
oy a. Approximations not totally
) accurate
b, Only as accurate as the
quality eof printing
gradations
2, bLxcellent fon quick estimates
or te check computed estimates.
C-IV-9.4
Q
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Computation of absolute
volume.

a. Absolute volume
equals the unit
weight of the ma-
terial divided by
the apparent spe-
cific gravity times
the unit weight of
water {62.5 1bs.
per cubic foot)

b. AV, =
UW
AT.G. x 62.5

c. Apparent specific
gravity (approx.)
1) Cement--3.1
2} Sand--2.65
3) Aggregate--2.6%

1. Building vocabulary and
understanding as it relates to
volume, geometric shapes, and
geometric solids.

1. The use of gecmetric
shapes in some of the more
notable structures of the
world.

a. Pyramids

b. St. Paul's in Rome

c. Etc.

2. Study of selected mathema-
ticians and their contributions.

1. Computatien of velume
as it relates to all types
of geometric shapes.

2. Reduction of compound
geometric solids to single
or single solids to enable
computation eof volume.

3. Changing inches to
fractional part of a foot.

4. Changing inches or feet
and inches to decimal
equivalents.

1. Changing to the metric
system in the U, §.
a. Pre
b. Con
c. Economic aspects
d. Long range effect

1. Reading nomograms, 2 charts
and N charts.

2. Reading other technical
charts and literature used in
computation of quantity.

[E

1. Use of s$lide rules and
other calculating devices.

O

RIC

P e

1, Locating sources of infor-
mation.
a3, Methods used
b. Communicating exactly
what you want to know
orally and written

73
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IIT. APPLICATION

A. Develop the concept of a cubic yard, cubic foot, etc. as
a basis for quantity computations,.

B. Discuss and demonstrate how to estimate the quantities of
cement, fine aggregate, coarse aggregate, and water required
to produce a cubic yard of concrete. Have students work
problems,

C. Discuss and demonstrate how to compute or estimate the
volume of concrete required for selected shapes and problems.

D. Practical application--have students reduce model shapes

to geometric forms enabling volume computations. Extract quan-

tities of concrete required from blueprints. Compute quantity
- of concrete required for formed area in Unit 3,

IV. EVALUATION CRITERIA GUIDELINE
A. What is meant by a cubic yard of concrete?

B. What is absolute volumc?

C. State the basic formula used to compute rectilinear con-
crete requirements.

D. Explain the use and reliability of concrete calculators.

V.  SUMMARY .

A. Estimating the quantity of batch materials and the volume
of concrete required for a given job is an important duty of
the concrete worker. The amount of concrete, in terms of cubic
yards, is the mecasure most frequently used. Workers must be
able to compute area and thickness to cubic yards and also be
able to reduce complex shapes to basic geometric solids to
enable computation of cubic content.

VI. SUGGESTED TIME AND SEQUENCE LISTING

30 minutes -- Introduction and motivation
120 minutes -- Math concepts
60 minutes -- Integrated curriculum concepts
105 minutes -- Practical application--estimate formed area from
blueprints ) Y
4% minutes -- Summary and evaluation
74
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VII,

SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL

1) Giese, Henry, A Practical Course in Concrete, Chicago:
Portland Cement Association, 33 West Grand Avenue, 1948,

2) Olivio, Basic Mathematics Simplified, Albany, New York:

Delmar Publishers, Inc., 1962.




|
l INSTRUCTOR'S UNIT PLAN

Unit. 10
Lesson 1
Time 6 Hours
CLUSTER: CONSTRUCTION
DIVISION: CONCRETE WORK

SUBJECT: Mixing Concrete i

AIM:

To teach how to mix concrete by hand and small mixer methods.

INSTRUCTIONAL AIDS:

Film - Principles of Quality Concrete, Harrisburg: Modern
Talking Picture Service, Inc., J. P. Lilley § Sons, 2009 N.
3rd Street (23 minutes, 16 mm, sound, color).

Film - Concrete Example, Chicago: Portland Cement Associa-
tion, Photographic Services Section, 33 West Grand Avenue
(16 minutes, 16 mm, sound, color).

.Slides - Teacher-made slides showing hand mixing methods and
various types of small mixers.

EQUIPMENT:
16 mm projector, slide projector, screen.
Concrete mortar box, materials for mixing concrete, hoe, square
point shovel, small mixer.

PRIMARY REFERENCES:

1) Concrete Technology--Instructor's Guide, Chicago: Portland
Cement Assoclation, 35 West Grand Avenue, 1963,

2) Graham, Frank D., Masons' and Builder's Guide, Vol. 3,
Indianapolis: Theodore Audel, 1962.

3) Huff, Darrell, How to Work with Concrete and Masonry, New
York: Harper & Row Publishers, Inc., 1970.

75
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I. INTRODUCTION AND MOTIVATION
A. Have students experiment, feel, and classify sand as dry,

wet, or very wet. Pull hoe through the coarse aggregate to
get an idea of the amount of resistance. Show film: Concrete

Example.

77
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1. PRESENTATION OF INTEGRATED CONCEPTS
RELA{TED CONCEPTS

INSTRUCTIONAL TOPICS TECHNICAL CONCEPTS SCIENCE
A, Review of concrete materials.f 1. Cement--use the right type 1. Concept of quality con-
and correct proportion of con- trol of concrete materials.
crete.
a, Do net use hard, lumpy
cement .

2. Aggregates--use maximum
allowable size for the job.
4. Coarse aggregate--hard
and clean
b. Fine aggregate uniformly
sized and clean

3. Water--use the correct amount
of clean quality water.

4., Admixtures--when needed use
the correct type and amount for
the job.

B. Hand mixing. 1. Carefully measure correct
propor tions of 1ngred1ents as
determined by the mix design.
Consider water in sand.
a. Dry sand--0% water--seldom
available
b, Damp sand--1/4 gal. water
per cu. ft,
¢, -Met sand--l!Z gal. water
er cu. ft.
d. EGry wet sand--3!4 gal. .
water per cu, ft,

2. DPry mixing--thoroughly mix dry
concrete until all materials are
uniformly distributed.
a. Work back and forth in
mortar bed until uniform
mix is obtained

3. Add water-~in a cavity formed
with the hoe at one end of the bed
add about 50% of the water. "Cut"
the dry material into the mix and
thoroughly mix. Add more water
and repeat mixing.

C. Small mixer batches 1. Types of small mixers. 1. Corrosive action of
a. Mixer-wheelbarrow com- various materials used in
bination admixtures.
b. Smaill tumble mixers
1y 1/2 to 2 bag size 2. Concept of centrifugal
2) 3 or 4 tumble blades force and mixer action.

2. Barrel power--the mixer
barrel may be driven by electric
motor or gascline engine.

3. Mixer should be clean and in
good condition,
a, Worn blades or concrete
encrusted blades reduce
mixing efficiency

78
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Review of sizing of
materials.

2, Review propoertion,
volume, etc.

Readinﬁ and interpreting
admlxture irections.

2, Dbetermining correct admixture
to use from product literature,

1. Labo} requirements when hand
methods are used.

2, Development of work
standards.

3. Development of protective
laws tegarding man and work.

1, Determining revelu-
tions per minute (rpm) as
it relates to mixer ro-
tation speed.

2. Speed reduction from
various pulley or gear
comhinatgons--diametgr
circumference situations,

1. Reading operating instruc-
tions for mixers.

t. Reading safety rules re-
lating to mixers, etc.

3. Reading maintenance di-
rections.

79
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1. Labor savings with mech-
anized equipment.

2. Concept of division of
labor brought about by mech-
anization.

3. Changes in hours of work
and working conditlions.




I1. PRESENTATION QF INTEGRATED CONCEPTS

RELATED CONCEPTS

___IN
INSTRUCTIONAL TOPICS TECHNICAL CONCEPTS SCIENCE
4. Procedure.
a. Prepare proportions
b, Put approximately 10% of
required water in mixer
¢. Add mix materials
d. Add 80% of remaining water ety
e, Mix at least one minute
£, Add remaining water
g. Mix at least three minutes
P. Cleaning equipment. 1. Flush with water. 1, Action of acids on ceon-
crete and cement materials.
2. Scrape any hardened concrete

ERIC

Aruitoxt provided by Eic:

from surfaces.

3.

Flush with water.

4. Lightly il or wax.

5.

Cleansing agents.

a.
b.

Mild vipegar solution
{10% acetic acid)
Commercial c¢leaners

C-1v-10.6
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2. Composition of commer-
cial cleaners.

3. Safety with acids,
caustics, etc.

-l




—

TO BE DEVELOPED
MATH COMMUNICATIONS SOCIAL STUDIES

1. Safety regulations and
rules relating to acids,
etCQ -
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ITI. APPLICATION

A. Discuss materials used. Explain dry, damp, wet, and very
wet sand.

B. Explain tool names and nomenclature--note condition and
cleanliness of tools.

C. Eﬁée students measure quantities of material for a small
batch/of the mix designed in Unit 5. Compute usable quantxty
for pouring all or part of formed area in Unit 3.

D. Place materials in mortar box or bed--dry mix--then add
water and complete mix. Demonstrate correct procedures.

E. Show film: Principles of Quality Concrete. Repeat C
above for a batch in a small mixer. Demonstrate correct pro-
cedures. Mix.

F. Place concrete in forms placed in Unit 5. Apply appropriate
finish. Have students observe finishing mcthods.

G. Dcmonstrate corrcct method of cleaning tools and equipment.
llave students clean cquipment.

IV. EVALUATION CRITERIA GUIDELINE

A. tHave students list materials used for making concrete.

B. Why is water quality of importance?
C. Explain how to hand mix concrete--same [or small mixer.

D. Explain how to clean tools and equipment. Indicate impor-
tance of this operation.

-

SUMMARY

A. Concrete is a mixture of portland cement, inert materials
(aggregateS) and water. The cement forms a semifluid paste
which must completely cover the aggregate material. Hence,
correct mixing procedures are of great importance if a quality
concrete is to be produced. Concrete workers must know cor:
rect mixing procedures. Also, since hardened concrete is
difficult or impossible to remove from tools and equipment,
the worker must know correct cleaning procedures.

VI. SUGGESTED TIME AND SCEQUENCE LISTING

30 minutes -- Introduction and motivation. Show film: Concrete
Example
82
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75 minutes -- Integrated curriculum concepts

105 minutes -- Practical application--mixing concrete

120 minutes -- Practical application--finishing denonstration
30 minutes -- Summary and evaluation

VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL

1) Cement Mason's Manual for Residential Construction,
Chicago: Portland Cement Association, 33 West Grand
Avenue, 1960,

2) DeCristoforo, R. J., Handy Man's Concrete and Masonry
Handbook, New York: Arco Publishing Company, Inc., 1960.

3) Giese, Henry, A Practical Course in Concrete, Chicago:
Portland Cement Association, 33 West Grand Avenue, 1948,

4) Recommended Practices for Measuring, Mixing, and Placing

Concrete, Bulletin 614-59, Detroit: American Concrete
Institute, 1959,
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INSTRUCTOR'S UNIT PLAN

Unit 11
Lesson 1

Time & Hours
CLUSTER: CONSTRUCTION
DIVISION: CONCRETE WORK
SUBJECT: Testing Concrete

AIM:

To teach basic concrete tests and reinforce knowledge of con-
crete mixes.

INSTRUCTIONAL AIDS:
Film - Soil--Cement Inspection and Field Control, Chicago:

Portland Cement Assoclation, Photographic Services Section,
33 West Grand Avenue (17 minutes, 16 mm, sound, color)}.

Transparencies - Teacher-prepared transparencies on various.
tests (diagram type section views). Transparencies on re-
cording test data and its interpretation (tally forms, compu-
tation, etc.).

EQUIPMENT:
16 mm projector, overhead projector, screen, -
Test cylinder, slump cone, tamping rod, compression test mold,

rule, shovel, compression test machine, microscope.

PRIMARY REFERENCES!:

1) Concrete Technology--Instructor’s Guide, Chicago: Portland
Cement Association, 35 West (Grand Avenue, 1963.

2) Sampling and Testing Ready-Mixed Concrete, Silver Spring,
Md.: National Ready Mixed Concrete Association, Latest Edition,

3) Standards on Concrete and Concrete Materials, Philadelphia:
- American Society for Testing Materials, 1970.

81
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I.

INTRODUCTION AND MOTIVATION

A. Have hardened samples of quality concrete on display and
also samples which evidence failures of various types. Show
£ilm: Soil--Cement Inspection and Field Control. Discuss need
for quality control and proceed with the 1lesson.

e . 85
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11 PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

A. Testing in industry and -
the construction trades.

1, Testing as an integral part
of industry and constructionm.

a.
b.

=]

Material testing
Product testing

1) Function

2) Durabilicy

3) Safety
Nondestructive testing
Destructive testing

1. Safety factors as they
relate to building construc-
tion md other uses of
concCrete.

B. Sampling,

1. Importance of sampling
techniques.

a.

ASTM-C172--Standard Method

of Sampling Fresh Concrete

2. Sample size of sample.

a.
b.

Strength tests
Slump tests

3. Procedures for:

-V - )

Stationary mixers
Paving mixers
Revolving drum truck
mixers

Opea top mixers

1. Representative sampling.
a. Impartiality
b. Accuracy
¢. Adherence to
standards

C. Consistency tests.

g

Q

RIC

[IA riimext provided by R

[

1. Slump test.

a.

b.

[

10

ASTH-Cl43--Standard Method

of Slump Test for Con-

sistency ot Portiand

Lement Concrete

ATcuracy and use of the

test

Equipment used

1) Slump test moid or
slump cone

2Z) Steel or flat plate

3) Conme rod

4) Rule

Procedure

1) Sampling

2) Cone preparation

3} Cone placement

4) Cone¢ holddown

$) Mold filling steps

6) Rodding procedure

7) Strike-off

8) Removing come mold

Qg Measuring slump
interpreting results

2. Ball penctration test.

a.

ASTM-C360--Tentative
Method of Test for Ball
Penetration in Fresh
Portlang Lement Lomcrete
Ball size amd weight
Procedure

1} Sample and slze

2] Placement of ball

3) Mecasurement

4) Interpreting results

Cc-IV-11.4
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1. Penetration of ball into
materlals of different con-
sistencies and densities.
a. Concept of hardness
testing

2. Review of specific
gravity as it relates to
concrete materials' weight.




TO BE DEVELOPED

MATH

COMMUNICATIONS

s

SOCIAL STUDIES

L. Computation of safety
factors.

a. Allowable toad

h. Suafe load

¢. Safety factor load

1. Mathematical comparisons,

L, Development of vocabulary.
Samp le

Material testing
Nondestructive testing
Destructive testing

»  Allowable load

Safety factor

Rips

Teo L 6oR

1. The mass production process
a. lnterchangeability of
parts
b. Neced for quality con-
trol

I.  Types of samples.
a4, Random
b. Frequency
¢. Selected
d. fte.

[. Review measurcment.
a. lwear
b, Velumetriu
¢ Avolrdupeis

X, Compute percentages
of Slwhp.

=

O

ERIC

Aruitoxt provided by Eic:
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1. Read and interpret test
refults in Condumer's Heport.
a. Write paper on why
a ecertain product nas

selectel
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1. Origination and devclopment
of the National Bureau of
Standards. /

a. ~National aspects

b. Internaticonal aspects

2. Development of independent
testing laboratories.
2. Good HouscKkeeping
b. Consumer's Report
€. Underwriter's Lab.
d. American Soclety for
Testing Materials

o




L

11. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

a.

=

3. Umit weight test.

ASTM-=C138- -Standard Method

of Test for Alr (ontent OF

Freshly Mixed Concrete by
Gravimetric Mcthod
Simple and size

Procedure

Interpretation of results

D. Strength or follow-up tests. [ 1.
a.

b,

=

¢
L.
g.

[

a.

Compressive tests,

ASTM-C31--Standard Method
of Making and Curing Coh-
crete LGompression and
I-lextral Test Specimens
ih the Field
NSTA=CI9=~Standard Mechod
of Test for Compressive
Strewcth of folded Lon-
crete Cylinders

sample and size

Procedure

curing

shipping to luaboratory
Interpreting test results

Flexural tests.

Same nmatertial as for
compressive tests except
for appropriate pro-
cedural change

1. Methods of compres- 4
sive testing.
a. Safety

2. Methods of flexural
testing.
a. Llasticity
b. Modulus of
elasticity
¢. Frequency

E. Jests for entrained air. k.
.

b

a.

b,

&,

bl

Q

ERIC

Aruitoxt provided by Eic:

Presanre method.

ASTM-C231--Standard
Method of Test {or Air
Content of Fresnly Mixed
Concrete by the Pressure
Me tiod

sed tor all concrete |
except highly perous and
lightweight aggregate
congrete.

2. Yolumetric method.

ASTM-CL75--Standard
Method ot Test for Alr
tontent of Fresnly Mixed
Concrete by the Volu-
metric Method

sejul Tor highly porous
ard lightweight aggregate
concrete.

3. Gravimetric method.

ASTM-C138--5tandard
Mothod of Test for Air
content ol Lreshly Mixed
Concrete by thc Gravi-
metyic sicthod

Mast Know specilic grav-
ities and absolute
volumes of concrete

88
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1. Principles related to
air pressure and use of
pressure in testing.

2. Principles of displace:
ment as related to volu-
metric method of ajr-en-
triainment testing.
a. Alr as matter
occupies space




T0 BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Computations related to
strength of materials.

&

1. Reading, writing, inter-
preting and vecalizing test
results.

1. Safety standards relating
to use of concrete in buildings
and other structures.

a, Safety factors

b. "Fireproof™ buildings

1. Computation of concrete
yield by the unit weight
method- ~ASTM-C138.

a, Volume produced =

g wt. of ingredients
welght per cu.ft,
of concrete

2. Computation of percent
of air in air-entrained
concrete.

a. Percent of air =

theoretical unit wt. -
measured unit wt,
theoretical unit welght

ERIC

Aruitoxt provided by Eic:

1. Explaining the principle of
air-entraining and its function
to a lay person.

‘ 89
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11. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

4. Simple I'ield tests for air
cohtent.
a. Unit weight test
1} Measures change in a
given amount of ma-
terial on hasis that
increased air lessens
weight
b. DPocket-size air indicator
1} Approximate measure
2} Principle of dis-
placement and then
loss of volume with
loss of nir

990
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

91
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III.

Iv.

VI.

APPLI CATION

A.
care in performing tests.

B.
C.
D.
E.

EVALUATION CRITERIA GUIDELINE
A.
B.

C.
air indicator.

D.
sampling, molding, curing, testing, and interpreting results.

E.

SUMMARY

A.
at a specified cost. Thercfore, concrete users specify the
type mix they desire. To assure quality control, certain tests
are executed while the concrete is fresh or plastic. The
American Society for Testing Materials has cstablished tests
and standards to be followed. The concrete worker should know
these tests and how to execute them.

SUGGESTED TIME AND SEQUENCE LISTING

Introduce the concept of quality control and the need for

Introduce, discuss, and execute a consistency test.
Introduce, discuss, and execute a yield test.
Introduce, discuss, and execute a compression test.

Integrated concepts.

Explain the value of a slump test.
" When one slump differs from another what does it indicate?

Explain how to execute an air-centrainment test with a pocket
Describe a basic compression test procedure--include

Why is quality control important?

Concrete mixes are designed to do a particular quality job

30 minutes -- Introduction and motivation .

120 minutes -- Demonstrating various tests

60 minutes -- Integrated curriculum concepts

120 minutes -- Practical application--making tests, slump, air
content and preparation of compression test
samples

30 minutes -- Summary and evaluation

C- Iv-llolo




VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL

1) Concrete Technologz:-lnstructor's Guide, Chicago: Portland
Cement Association, 33 west Grand Avenue, 1963, ASTM Publica-
tions, pages 110 and 114,

2) Design and Control of Concrete Mixtures, Chicago: Portland
Cement Association, 33 West Grand Avenue, 1952,

3) Manual of Concrete Practices, Vol. I, American Concrete
Institute, 1968,

93
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INSTRUCTOR'S UNIT PLAN

Unit 12
Lesson
Time 6 Hours

CLUSTER: ~ CONSTRUCTLON

DIVISION: CONCRETE WORK .

SUBJECT: Formwork and Forming Concrete
AlIM:

To teach basic formwork construction and acquaint students
with materials used for forms.

INSTRUCTIONAL AIDS:

Film - How to Build New Shapes in Concrete, llarrisburg:
Hodern Talking Picture Service, Inc., J. P. Lilley & Sons,
2009- N. 3rd Strect (18 minutes, 16 mm, sound, color).

Film - New Shapes in 6oncrete, Chicago: Portland Cement Asso-
ciation, Photographic Services Section, 33 West Grand Avenue
(16-1/2 minutes, 16 mm, sound, color). .

Film - New Developments in Slip Form Paving, Chicago: Port-
land Cement Associlation, Photographic Services Section, 33
West Grand Avenue (14 minutes, 16 mm, sound, color).

Transparencies - Teacher-made transparencies showing how vari-
ous types of forms are constructed, e.g., slab forms, stepped
footings, curb forms, steps, etc.

EQUIPMENT:
16 mm projector, overhead projector, screen.

Tools for constructing forms--hammers, saws, level, rules,
squares, transit, etc.

Materials--appropriate 2 x 4's, 1 x 6's, 1 x 8's,-etc. as re-
quired by unit being formed.

PRIMARY REFERENCES:

1) Concrete Basements for Homes, Chicago: Portland Cement
Association, 33 West Grand Avenue, 196S.

94
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2) Concrete Form Construction, Albany, New York: Delmar
Publishers, Inc., 196S.

3) Wagner, Willis H., Modern Carpentry, Homewood, I11.:
Goodheart-Willcox Company, Inc., 1967.

I. INTRODUCTION AND MOTIVATION

A. Show film: New Shapes in Concrete and use film content
to elicit discussion relative to need for forms to contain con-
crete until it attains hardened strength. Discuss what would

occur if forms were not properly constructed and proceed with
lesson.

Is
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E
I1. PRESENTATION OF INTEGRATED CONCEPTS . -
RELATED CONCEPTS
INSTRUCTIONAL TOPICS TECHNICAL CONCEPTS SCIENCE
A. Principles of form construc- Ji. A well-designed form should:
tion. A, Be caslily crected
b, Be easily stripped
€. Be readily plambed or
leveled
d. Be rigid enough to with-
stand pressures of con-

crete
¢. I©nable reuse of material
f. Provide mecans for removing
debris from formed zarea

B. Pressures from concrete, t. Review materiat from Unit 3.
materials for forqt‘s, footing
and sidewalk forming. 1. Relate this iuformation to

Fermwork in general,

C. Forming for walls and bulk- 1. Form sheathing. 1. Coutings and surface
heads. a. Uxterior plywood treatments to aid in re-
b. Form plywood lease of forms from hardened
1) Thiekncsses concrote.

2} Olling

2, Stiffing studs or uprights.
e 2" x M fir
b. Spacing

wr

Whalers.
a. longitudinal supports
b. Material size
) 2™ x4 fir
) 2 x Ix 4" [ir
3) 4" x A fir
. Spacing

4, Braces
d. Material
1) 2" x 4" Tlir .
2} 1" X 6" vellow pine
b, Spacing
1) At studs or uprights
2} lIntermediate

3. Stakes
a.  Material

1y 2" x 4" fir

2} " x 4 yellow pine
b. Dhriviang stakes

1) Angle

21 Method

6, Nitiling [orms.
a. ~dail type
b. Bracing against vihration
when nailing

. Forming steps. 1. Computing rise and run, 1. [Force vectors, bracing
a. Suafety aspects angles, etc. as they relate
b. Risc.tread combination to placing stakes and
[igures braces for formwork.

1) 17-1/2" preferred
.2} 17-1/2" to 20"

acceptable
C-1v-12.4
Q
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Write review paper on forming

methods, materials covered in
Unit 3.

1. Discuss the Ffederal high-
way system.

a. Function

b. Financing

c. Regulating factors

E. Application of stidfness
formala.
4. Stiffress = Jepti
squared |
1y 5 = J*
b. Where d equals the
width of 4 board
for a given thick.
ness

1. [Bxercises in giving concise,
clear orders to others.

2. As workershelper

b. As foreman

2. fieading safety regulations
relating to concrete forming
practices.

1. Human factors in building
design.
a. Function
. b.  Aesthetics

2. Worker relationships.
a. Getting along on the
job
b. Cooperation
¢. Leadership-follower-
ship characteristics

1. Compntationl of tota]
rtae amt total run,

4. Comwputation of risers
tread ratios and safe rizer
height.

3. tost ol time lost
accidents.

O

ERIC

Aruitoxt provided by Eic:

1. Building vecabulary relating
to formwork.
a. Whalers

b. Studs

C. Spacers

d. Tie bars

e. Overhang

r. lLte,
C-1v-12.5
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I. Safety regulations as they
relate to steps.
a4, FHA Regulations
b. Ramps, etc. for handi-
capped persons
1)  Federal and state
regulations

2. Workmen's Compensatien.




11. PRESENTATION OF INTEGRATED CONCEPTS
-J‘ RELATED CONCEPTS

INSTRUCTIONAL TOPICS TECHNICAL CONCEPTS SCIENCE

<. Cheek or sidewall forming
a. Material
1} Plywood types
2) 1" solid wood

3. torming for overhang or
indentced panels.
a. Amount of overhang
b. Method of forming

1. Riser forming.
a. Material size
by 2 a hewghe of riser
2} 1™ a height of riser
bh. Beveling bottom edge teo
enable  complete tread
Cinishing

= <. Riser placement
1} fPerpendicular
<1 Angled
3t Tread overhang
5. XNatling and staking pro-
codures.
. Apply principles used
for walls
E. Forming columns «nd plers. 1. Shenthing materialyg
4. Plvwood
Li. sSoltd 1 x 8" or 0¥
. studs or aprights
4. SUa M rir
h. Spacing
T, Yoke placenent and size,
d.  Pressure computation
fr. .:.- X l", ks A ‘l", _ln
X P
e. Use of spreaders
Jd. Use of tie bolts
4. dorpet treatment.
&, Fillets
h. Bevels and chamlers
5. Ruinforcement <learance.
a. Aggregate size ratio
h. 3" minimum
)
E. Commercial forms. 1. “later al wsuatly steel. 1. Methods and procedures
used to produce hardbonrd
2. Various types and Cfastening and fiberboard.
techniques are available. a. Lignin binders
. LCensult various supply b. Resin binders
catalogs for examplies
3. Treated {iherboard forms.

& a.  Circular
b. Irregular shape

4. Various floor and ceiling
fritTis.

a. Gorrutgated

bh. Vee beam

<. an and beam

C-Iv-1l.0 ~
O
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Aruitoxt provided by Eic:




TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

3. Legal limits and other
aspects of administering
first aid.

1. Consider relative value of
equipment that is well.cleaned
and maintained with equipment
not cleaned and which dete-
riorates rapidly.

1. Figuriug cost and
depreciation of metal or
commercial forms.

ERIC

Aruitoxt provided by Eic:

1. Rkeading literature and di-
rections for use of commercial
form and accessories.

2. Explaining how to assemble
various types of form systems.
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ITI. APPLICATION

A, Introduce topic and generate an understanding of the need
for strong, accurate formwork.

B. Utilize transparencies to explain various types of form
construction--use chalkboard to amplify concepts.

€. Have students sketch form structures for selected prob-
lems,

D. Practical application--if possible, have students con-
struct forms for concrete work which will be completed. If
this cannot be done, have students construct various forms on
lawn or other work area. Build forms for splash blocks, lawn
benches, birdbaths or other similar structures,.

CIV. EVALUATION CRITERIA GUIDELINE

A. List characteristics of a well-designed form.
B. How are controls developed? Is forming ever unnecessary?
€. MHow are overhangs or pancls formed.

h. Why must stakes be properly driven and aligned.

V. SUMMARY:

A, Fresh concrete is a semifluid or plastic material and
must be contained in a form of some type for most uses. The
forms must be accurately constructed to proper grade, proper
dimensions, and proper shape. Forms must also be con-
structed in a manner that provides enough strength to with-
stand the pressure of the plastic concrete. When hardened,
concrete cannot be readily moved so the concrete worker or
carpeuter who constructs the forms must work accurately.

VI. SUGGESTED TIME AND SEQUENCE LISTING
30 minutes -- Introduction and motivation
60 minutes -- Integrated curriculum concepts
60 minutes -- Developing concepts and knowledge about forming
180 minutes -- Practical application--construction of step
form, column forms, or forms of benches, bird-
baths, etc.

30 minutes -- Summary and evaluation

1.0
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VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL

1) Formwork for Concrete, Detroit: American Concrete
Institute, 1969.

Z) Spence, wWilliam P., Architecture--Design, Engineering,
Drawing, New York: McKnight & McKnight Pu%IisEing Company,
1 L]

1u1
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INSTRUCTOR 'S UNIT PLAN

Unit 13
Lesson 1
Time 6 Hours
CLUSTER: CONSTRUCTION
DIVISION: CONCRETE WORK

SUBJECT: = Reinforcing Concrete

AIM:

To familiarize students with the basic principles of concrete
reinforcement and to present basic reinforcement methods.

INSTRUCTIONAL AIDS:

Film - Constructing a Prestressed Concrete Building, Chicago:
Portland Cement Associlation, Photographic Services Section,
33 West Grand Avenue (11-1/2 minutes, 16 mm, sound, color).

Slides - Ultimate Strength Design, Lecture Notes and 2" x 2"
Slides, Detroit: American Concrete Institute, Publications
Department Box 4754.

Slides - Teacher-made slides of reinforcing in place. Show
reinforcing members, temperature members, and tying
techniques.

Transparencies - Teacher-made, showing forces on a beam in
various configurations and the location of reinforcement
Tods.

EQUIPMENT:

16 mm projector, 35 mm slide projector, overhead projector,
screen.

Various size reinforcing rods, reinforcement accessories,
tying wire and wire fabric.

Hammers, bending devices, pliers, shears, hacksaw.

PRIMARY REFERENCES:

1) Concrete Technology--Instructor's Guide, Chicago: Portland
Cement Association, 35 West Grand Avenue, 1963.

102
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Z2) Dunham, Clarence W., The Theory and Practice of Reinforced
Concrete, New York: McGraw-Hill Book Company, 1966,

3) U. S. A, Standard Recommended Practice for Manufacturing
Reinforced Concrete Floor and Roof Units, Detroit: American
Concrete Institute, 1967.

I. INTRODUCTION AND MOTIVATION

A. Have several small cast sections of concrete, each about 1"
diameter and 12" long, and have students try to pull them

apart. Repeat operation with a reinforced piece of the same
Jdimensions, using a 1/8" diameter, deformed wire as reinforce-
ment. Show [ilm: Constructing a Prestressed Concrete Building.

Proceed with body of lesson.

fra
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1l PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

A. Strength of <oncrete.

1. Forces or types of loads
placed on doicrete.
a. Compressive
L. Tensile
¢. Torsion--rarely will this
force be present and
actually it is a combina-
tion of tension and com-
pressive forces

2. Concrete has great strength
in compression.

3. Concrete is low in tensile
strength.

1. Development of an
understanding of:
a. Compressive
strength
b. Tensile strength
¢. Torsion strength

2. [Experiments to help
develop ability to identify
types of forces acting on a
structure.
2. Forces on a
c¢ylinder
b. Forces on a beam
or lintel

B. Purpose of reinforcement.

1. Reinforcement increases con-
crete's ability to withstand
tenston forces.
a. Strenpth of reiunforcement
nenbers
b. Strength of total unit

2. Proper reinforcement design
cnables the tensile strength to
be made to equal or exceed the
compressive strength of concrete.

1. Develop a concept of
strength and properties
of materials.
2. Compressive
strength
b. Tensile strength
¢. Hardness
. Brittleness
. Ductiliey
Malleability
Etc.

oG S

C. Material commonly used for
reinforcement.

ERIC

Aruitoxt provided by Eic:

1. Steel 1s the most accepted
material for reinforcement.
a. Strength of steel
b. tLost of steel
¢. Similarity of expansion
and contract lon
d. High strength steetl

2. Forms of reinforcement
naterial.
a. Smooth rods
b. Deformed rods
¢. Welded wlre fabric
d. Reinforcement rods bent
to shape and welded

3. Reinforcement accessories.
a. Slab bolster

b. Bar chair

¢. MUigh chair

1. Sizing of reinforcemont
materials.
a. $izes of reinforcing rods
are designated by numerals
1) #2 = 1/4m, #3 = 3/8"
amnd so on by 1/8"
increments
b. Welded wire fabric is
Indicated by wire gage
nunber and wire spacing

c-Iv-13.4
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1. Principles involved in
rod deformation.

a. Adhesion

b. Cohesion

¢. PResistance

d.  Lug size

e. Lug spacing




TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Computations relating to
beam loading.
a. Simple equations
with one unhnown
b. Load bearing area

1. Reading lintel and other
concrete beam allowable load
tables,

4. Permissible spans

b. Spacing requirements

¢. Minimum lond

1. Building codes, licensing
procedures and other govern-
mental safeguards as related
to public buildings and other
structures.

1. Build vocabulary in relation
to reinforcement.
a. Reinforcement

b. Deformed rod
<. liigh <hair
d. Tension

e. Compression
f. Ete.

1. Famous concrete structures.

2. Architects and their
creations.

3. Mse of concrete for aero-
space launch pads, missile
silos,; ete.

1. WUse of nunerils to
designate rod diameters.

2. Use of wire gage stzes.

3. Weight diameter ratios.

O

ERIC

Aruitoxt provided by Eic:
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II. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

D, Placement of reintoreing
steel.

ERIC

| Aruitoxt provided by Eic:

l. Large jebs or structures
wltich are hyavily leoaded should
be Jesianed by a structural
engineer,

2. General rule of placement is
to put resnforcement on side
cpposite the forde--i.e., where
conerete is in tension,

3. roncrete coverage over redns
forcing steel use.

a0 lollow AWE-318 Building
vode Reguirements for
beimierced Concrete

4. Splicinyg veinforcement steel.

a, overtap at least 24 reod
Jiameters
b, Minimum lap is 129

a0 pliving welded wire [abrie.,
@ Myertap one full wire
spacing plus 2"

2. EReimmorcenent steel must be
free of rust, paint, cte.

Rewnforsing stdel mnst he
dceurately pladed according to
spediftoat tons and blueéprints.

4. Properly tie rods in

rlagce

h,  thee ppropriate

Ay o0 res

c-1Vv-15.0

146

1. VPrinciples involved in
the amount of concrete
cavering reinforcing steel.
a. Maximum aggregute
size and reintorce-
ment spacing




TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIALSTUDIES

reinforcement steel,
a4, Multiple spacing
h., Multiple rod
Jiameters
Height spacing

= vl

1. Measurement for placing

Control rod spacing

l. Reading reinfrocement spec-
ifications and blueprints.

2, Reading three dimensional
drawings.

107
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1. Education and training re-
quirements for struCtural
eng incering.
a. Licensing procedures
b. Responsibilities




III. APPLICATION

A. Devclop an understanding of the strength properties of
concrete,

B. Demonstrate the principles of reinforcement, recasons for
reinforcement, and placing of reinforcement.

C. Build a beam mold and cast nonreinforced and reinforced
beams--properly cure beams and subject them to tests.

D. Wire mock-up reinforcing rod structures for various
purposes, .

E. Place welded wire fabric in a mock-up or real form--con-
sider height of fabric and edge clearance.

IV, EVALUATION CRITERIA GUIDELINE
A, Explain reinforcement.

B. Lxplain how welded wire fabric helps control cracking of
concrete,

[ N
¢, Explain how to lap concrete reinforcing rods and wire
fabric.

D. what is the difference between compression and tension?
E, Explain how tension forces work on a concrete cylinder,

F., Explain the forces acting on a top loaded beam.

V. SUMMARY '
A, Concrete, as a structural material, is very strong in com-
pression but does not have much strength in tension. When
properly designed steel reinforcement is added to concrete
structures, the structural strength of concrete, in tension,
can be made to equal or exceed the compressive strength. Re-
inforcement also helps to equalize the forces of expansion and
contraction and thus aids in crack control. The concrete
worker must know how to place reinforcement and properly work
the concrete around the reinforcement steel.

V1. SUGGESTED TIME AND SEQUENCE LISTING

50 minutes -- Introduction and motivation. Show film: Construct-
ing a Prestressed Concrete Building
90 minutes -- Discuss principles of reinforcement. Use slides:
Ultimate Strength Design
108
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VII.

60 minutes -- Integrated curriculum concepts

150 minutes -- Practical application--wire mock-ups, place
fabric, and cast heams

30 minutes -- Summary and evaluation

SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL

1) Building Code Requirements for Reinforced Concrete, ACl-
381, Detroit: American Concrete Institute, 1965.

2) Giese, Henry, A Practical Course in Concrete, Chicago:
Portland Cement Association, 33 West Grand Avenue, 1948,

3) Huff, Darreil, How to Work with Concrete and Masonry,
New York: Harper & Row Publishers, Inc., 19/U.

Cotgud
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INSTRUCTOR'S UNIT PLAN

Unit 14
Lesson 1
Time © Hours

CLUSTER:  CONSTRUCTION
DIVISION:  CONCRETE WORK
SUBJECT:  Joints, Joining and Crack Control

AIM:
To familiarize students with joints and details, joining -
techniques, and methods of crack control.

INSTRUCTIONAL AIDS:

Film - Better Dummy Joints, Washington, D. C.: United States
Army Engineers (9 minutes, 16 mm, sound, color).

Film - Construction of a Concrete Industrial Floor on the
Ground, Chicago: Portland Cement Association, Photographic
Services Section, 33 West Grand Avenue (32-1/2 minutes, 16 mm,
sound, color). .

Slides - Mr. Quality Concrete, Slides #34 to ¥#38 Inclusive,
Chicago: Portiand Cement Association, Photographic Services
Section, 33 West Grand Avenue (2 x 2 color slides).

Transparencies - Teacher-made transparencies showing sections
of various types of control joints.

EQUIPMENT:
16 mm projector, slide projector, overhead projector, screen,

Tools - jointer or groover, power joint cutter.

PRIMARY REFERENCES:

1) Concrete Technology--Instructor’s Guide, Chicago: Portland
Cement Association, 33 West Grand Avenue, 1963.

2) Design and Control of Concrete Mixtures, Chicago: Portland
Cement Assoclation, 33 West Grand Avenue, 1952,
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3} Suggested Design of Joints and Connections in Precast
Structural Concrete, Detrolt: American Concrete institute,
1964,

I. [INTRODUCTION AND MOTIVATION

A. Have bimetallic bars set and ready to subject to heat.
Heat bimetallic bars and have students observe changes. Heat
other materials and have students generate concepts about what
changes occur when material is heated. |(|se these concepts to
lead into discussion relative to the need for expansion and
contraction control joints.

B. Show film: Better Dummy Joints.,

111
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1l. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

A. Construction joints.

1. Nevessity Tor construction
joints,

a. Fotal strugtuyes fre-
guently cannot be made
in one pour

. irequently serve us con-
trol joints

2. Use of rustication strips
for horizental joints.
4. Method of locating in
form
b. TPouring procedures

L7

Vertical joints

l. Sight lines and
joint placement for ap-
pearance.

2. DPrinciples velating
to elnsticicty of materials.

¢. Damp or wet surface

2, Procedure,

Wot surface

Paint with cement gtout

Paint just nbead of

pouring aren

1) Grout must be wet
and T'resh when con-
crete bonds with it

L=

, a.  Groove and tenon
: b. Vee shaped
. Sealingp
1}y Hot pitci
23 Sealing stcrip of
sheet motal
} B. Joining new conerete with 1. Principles nvolved. 1. Effect of dust or dry
¢ old. . ! 1. Romghened surface material at joining sur-
f b. Cledn surface faces.

2. DPevelop un understand-
tng of:

n. Adhesion

b. Cohesion

¢. Fusion

. Lxpansion and contractisn
joints.

i. Princepies tuvolyed.

a. Thermal eapansion

b. Tthernal contraction

<. Contraction by drying

d. Lxpansion by wetting

e. Xecessity for providing
for iategrity and ap-
pearance of the structure

2. Matertals used.
a. letal serips
1y Copper
2} Galvanized tron
b. Hitumen treated felf
v, Plastics 3;

Methods

a. Kkeyway joints

b. Sliding jeints

¢. Upen joints with elastic
fitler and cover plates

L7

1. Coefficients of thermal
expansion.

2. Expansion from absorp-
tion of molisture.

3. Effect of concrete
materials on:

a. Copper

b. Galvapnized iron

4, Principles of galvanic
action,

Q

ERIC

Aruitoxt provided by Eic:

C-Iv-1d4.4
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

L. Deyvelop concept of
multiple spacing.
s 4. Balance
- b. fRhythm
. [Proportion

1. Vocabulary building.
4, Rustication
b. Vertical joints
Contrel joints
Expansion
Concractiion
. Dummy joints

[acT I =5 o)

1. Potential problems related
to concrete conscruction in
Alaska and ocher cold areas.
a. Control problems
b. Construction problems
¢. Ecological problenms

1. lievelop abiiity to:
a. Think
b. Evaluate
¢, lypothesize
d, Synthesize

I. computacion of the
amount ol expausiun or
colttrac cron due to:
a. Thermal chaunges
b, Moisture changes

1. Read about materrals nsed
for expansion joints.
a. bevelep ahitity to mike
critical evaluations of
niterials

b, Effect of faulty expansion
joeints on highway construg-
tion.

a. Harards developed

b. Tax misuse

O

ERIC

Aruitoxt provided by Eic:

C-Iv-11.5
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11. PRESENT ATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

tammy Joint-.

eve~-~1tv ol crach control,

Aethads,

A, bheprh of cut
o Width of cue
oo Bse ol groever

Placesent ol joints
o functivnal applications
L. Visual applications

1id
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Reinforcement of
fractions as related to:
a. 1/3 thickness of
conCrete
b. Five equal spaces
for a glven length

115
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III. APPLICATION

A. Discuss various types of control joints and joint filler
materials.,

B. Demonstrate methods of joining freshly poured concrete to
a new batch of concrete.

C. Demonstrate how to join fresh concrete to hardened con-
crete--the use of cement grout.

D. Demonstrate how to make expansion control joints and crack
control joints.

[V. EVALUATION CRITERIA GUIDELINE

A. What arec crack control joints?

B. Explain how to prepare the surface of hardened concrete to
correctly accept fresh concrete.

¢. What is a rustication? Why is it used?

D. Does concrete expand and contract with changes in temper-
aturc?  Changes in moisture?

=t

V.  SUMMARY

A. Concrete like other materials expands with heat and con-
tracts when cooled. llence, it becomes necessary to provide
joints which permit movement without damaging the structure or
the concrcte material. Also when fresh concrete is added to
previously pourcd hardened .concrete certain steps must be taken
to insure 4 correct bond between the two batches. Crack con-
trol joints are used to insure that inevitable cracks will
occur at points where they will not injure the structure.

VI. SUGGESTED TIME AND SLEQUEXNCE LISTING

30 minutes -- Introduction and motivation
60 minutes -- Integrated curriculum concepts
90 minutes -- Presentation of principles

150 minutes -- Practical application

30 minutes -- Summary and evaluation s
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VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL

1) Control Joints Regulate Effects-of Volume Change in Con-
crete Masonry, Detroit: American Concrete Institute Journal,
July 1957.

2) Dalzell, Ralph and Townsend, Gilbert, Masonry Simplified,
Vols. I and II, Chicago: American Technical Society, 1960.

3) Graham, Frank D., Mason's and Builder's Guide, Vol. 3,
Indianapolis: Theodore Audel, 1962.
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INSTRUCTOR'S UNIT PLAN

Unit 15
Lesson 1
Time 6 Hours
CLUSTER: CONSTRUCTION
DIVISION: CONCRETE WORK

SUBJECT: Handling and Placing Concrete

AlIM:

To teach the correct methods for transporting and placing
concrete. .

INSTRUCTIONAL AIDS:

Film - tiow to Transport, Place, Finish, and Cure Quality
Concrete, Harrisburg: Modern Talking Picture Service, Inc.,
J. P. Lilley & Sons, 2009 N. 3rd Street (32 minutes, 16 mm,
sound, color).

Slides - Mr. Quality Concrete, Slides ¥#12 to #15 Inclusive,
Chicago: Portland Cement Association, Photographic Services.
Section, 33 West Grand Avenue (2 X 2 color slides).

EQUIPMENT:
16 mm projector, 35 mm slide projector, screen.

Wheelbarrows, two-wheel concrete cart.

PRIMARY REFERENCES:

1) Concrete Technology--Instructor's Guide, Chicago: Portland
Cement Assoclation, 33 West Grand Avenue, 1963.

2). Huff, Darrell, How to Work with Concrete and Masonry, New’
York: Harper § Row Publishers, Inc., 197Q.

3) Recommended Practices for Measuring, Mixing, and Placing
Concrete, Bulletin 614-58, Detroit: American Concrete

Institute, 1959.

118
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I. INTRODUCTION AND MOTIVATION

A. Have some rather wet concrete prepared and drop it approx-
imately five feet into a box with plexiglass front. Show the
amount of material segregation which takes place. Discuss need
for placing concrete rather than pouring it. The work and work

site must be properly prepared so that concrete may be placed
efficiently--stress need for planning.

B. Show film: How to Transport, Place, Finish, and Cure
Quality Concrete.

119
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E

I PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS TECHNICAL CONCEPTS SCIENCE -
AL Preparatren tor reculsilg Preqlrltlon of subgrade must
concrete on the site. hu conpleted

2. Form properly erccted.

Ao Proper prade, shape,
and dimensions

h. Reinforcement must be
placed

¢. Irovisions made for
whecoling or chwting
concrete to formed arca

3, Stte must be cleared to
ertable truck manecuvering.

B. Movement or transportation
at job site.

1. Dbelays in unloading concrate
nust be avoided.
3. Time-ctost factor
h., stiftening of concrete
¢. Maximum-ubloading time
alloved

2. Truek should wet ns ¢lose to
unloading site as possible.

3. Onesite transportation.
a. VWicelbarrows
b fwo-wheel bupgies
c. {ranc buckets
4. Poeumatic pumps
c. brop chutes

1. Various classes of
levers as they relate to:
2. Wheelbarrows
b, Two-wheel buggies

<. Cranec bucket
releases

2. Principles of move-
ment of materials by
pneumatics.,

€. Placing consrute 1h fovms.

Q

RIC

Aruitoxt provided by Eic:

1, Forms must be properly con-
structedi b
A, Proper bracin
b, nilgd 8
¢. Clean of debris
d. Reinforcement seeurcly
fastened and rust free

i. Lonecrete placed as close to
final position as possible.
i, Prevent pushing, dragging
or peouring of concrete
h. Use of chutes
a. Straight chutes
b. Drop chutes
3, Consolidating or compacting
CONErete.
a.  Hand spading
b. ‘Vaibraters
1} Inserved 12" to 18"
spacing
2 ¥Vibrate 5 to 15
seconds
¢. Dbry mix vibration is good:
wet mixes tend to bring
ex<ess moisture to the
surface
4, overvibration or.vihra-
tion agiinst reinforeing
can forco a form apart

120
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1. Effects of long drops,
eicessive movement of con-
crete, and excessive vi-
bration of ¢oncrete on the
quality of the job.

a. Segregation

b. Principles of

alluviation

2. The cffect of vibration
against reinforcing stecl.




TO BE DEVELOPFPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Mvasuring truck clear-
ance.

a. Height

b, Width

¢, Turning radius

1. Effcects of temperaturc
on concreee in terms of
ordinances and regulations
controlling cold weather
concrete placement.

1. Ratios as they relate
to arr cylinders and
pressures generated.

I. Computation of time-
matertals costs,

1. Use of hand signals nnd other
means 0f communication when noise
or distance prevent normal verbal
communicat ions.

1. Computation of angles
of repesc.

4. Chute placement and
rate of fall of
concrete as g factor
of the angle of the
chute

b, Amount of “roll" of
fresh concrete--
angle of repose

ERIC

Aruitoxt provided by Eic:

1. Keeping records of quantitics
of concrete placed.
a. Signing material receipt
slips
b. ¢Checking quantitics
v. Recording techniques

121
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1. Regulations concerning
occupancy or removal of con-
crete forming and support
structures.




H. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

D, General sonstderations.

1. Addi
a.

+-  Pha<
work and
vgugrete
it wiltl

product.

ny witer at job site.
should be avoided

1) Keakens concrete

21 Affects watertightness
3y Affects durabilicy
Adding water te thin con-
crete to mehe it more
plastic should never be
permitted

ing concrete requires

the use of water to thin
may reduce the work hut
result in an inferior

I E. 3Safety.

ERIC

Aruitoxt provided by Eic:

|5

1, Tran
a.

b,
.
L

sporting concrete.

Be snure the load is not
too great

ke surc of your footing
Be sure secalfolding,
planks amd ramps are
strong and secnre

2. Seay clear of form supports.

H

Do not bump form Snpports
which may cause freshly
poured or uncured <on-
crete to collapse

\fter initial placing
chechk forms for rigidity
and strength

C-1v-15.6
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1. Chain reaction when a
brace, support or other
structural member fails

and places excessive stress
on other members.




TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Reading and understanding
terminology and comtent of in-
surance policies,

1. Investigation of vari-
ous types of insurance.

a. Life

b, Hespitalization
¢, Income d

d. Retirement

O

ERIC

Aruitoxt provided by Eic:

1. Reading satety regulations,
’0

Filling out insurance [orms.

3, Writing letters relative to
accidents or accident claims.

4. Completing accident reports.

C-1v-15,7
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laws .
a.

b.

G

1. Werkmen's compensation

Death resulting from
accidents

Back injuries and
other similar injuries
Benefits




III. APPLICATION

A. Dbiscuss handling and placing of concrete.

B. Discuss the job site and planning necessary for delivery of
concrete.

C. Have students whecel wet stone and sand mixes in a wheel-
barrow and two-wheel cart or Georgia buggy.

D. Reinforce learning of forms being ready to receive concrete.
Discuss wheeling ramps to form areas.

E. Have students place concrete in a narrow form.

IV. EVALUATION CRITERIA GUIDELINE

A. Describe planning necessary before concrete is delivered to
the site.

B. What is honeycombing in relationship to concrete?

C. What means are used to transport concrete from the mixer or
truck to placement location?

D. Explain how to place concrete in a deep, narrow form.

E. Why must uniform placing and consolidation methods be used?

V. SUMMARY

A, Correct methods must be used to place concrete if a quality
job is to result. Improper methods can result in honeycombing,
sand streaking, and segregation of the concrete material. Care
must be taken to assure that concrete is placed and not poured,
is not dropped from too great a height, nor overvibrated. Also,
concrete must be placed within 30 to 60 minutes after mixing.

VI. SUGGESTED TIME AND SEQUENCE LISTING

45 minutes -- Introduction and motivation
60 minutes -- Integrated curriculum concepts
90 minutes -- Presentation of principles relating to concrete
placement
135 minutes -- Practical application--practice with concrete

moving equipment and placement of concrete in
various situations
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30 minutes -- Summary and evaluation

VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL

1) Dalzell, Ralph and Townsend, Gilbert, Masonry Simplified,
Vols. I and II, Chicago: American Technical Soclety, 1960.

2} Graham, Frank D., Mason's and Builder's Guide, Vol. 3,
Indianapolis: Theodore Audel, 1962,

-3} Guide for Construction of Concrete Floors on Grade,
Detroit: American Concrete Institute, 1962.
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INSTRUCTOR'S UNIT PLAN

Unit 16
Lesson 1
Time 6 Hours
CLUSTER: CONSTRUCTION
DIVISION: CONCRETE WORK

SUBJECT: Concrete Finishing

AlM:

To teach the operations which must be performed to obtain an
attractive, durable finish to the concrete surface.

INSTRUCTIONAL AIDS:

Film - How to Transport, Place, Finish, and Cure Quality
'Concrete, Harrisburg: Modern Talking Plcture Service, Inc.,
J. Lilley & Setts, 2009 N. 3rd Street (32 minutes, 16 mm,
sound, color).

Film - Concrete Example, Chicago: Portland Cement Associa-
tion, Photographic Services Section, 33 West Grand Avenue
(16 mlnutes, 16 mm, sound, color).

Slides - Mr. Quality Concrete, Slides #16 to #20 Inclusive,
Chicago: Portland Cement Association, Photographic Services
Section, 33 West Grand Avenue (2 x 2 color slides).

Samples - Teacher-made 2" x 12" x 12" concrete sample slabs
showing various types of concrete finishes.
EQUIPMENT:
16 mm projector, slide projector, screen.
Finishing trowels, finishing floats, darbies, edgers, corner

tools, groovers, jitterbug floats, bull floats, rub bricks
and power trowels.

PRIMARY REFERENCES:

1) Concrete Technology--Instructor's Guide, Chicago: Portland
Cement Association, 33 West Grand Avenue, 1963.
126
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2) Giese, Henry, A Practical Course in Concrete, Chicago:
Portland Cement Association, 1948,

3) Goldblatt Trowel Trades Tool Catalog, Kansas City:
Goldblatt Tool Company, 511 Osage Street, Kansas City,
Kansas, Latest Edition.

4) Huff, Darrell, How to Work with Concrete and Masonry,
New York: Harper § Row Publishers, Inc., 1970,

I. INTRODUCTION AND MOTIVATION

A. Have on display example slabs of concrete finishes,
Generate discussion relative to the function of the various
finishes and methods used to obtain them,.

B. Display concrete finishing tools--elicit suggestions for
use of these tools.

C. Proceed into lesson and develop an understanding and
skill in the use of basic tools.

D. Show applicable part of film: How to Transport, Place,
Finish and Cure Quality Concrete.
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1. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

'k

Aruitoxt provided by Eic:

RIC

128

INSTRUCTIONAL TOPICS TECHNICAL CONCEPTS SCIENCE
A. Consolidating concrete. 1. Function of the process. 1. Theorics and prin-
a. Providing uniform plastic | ciples of mixing and
mess compaction to produce
b. Eliminating stone pockets | a uniform mass.
¢. Ellminating large air
voids 2. Pressures developed
via tamping.
I. Methods used. 4. Area vs. down-
a. Tampers ward force
b. Rellers and roller screeds
¢. Jitterbugs, jitterbug
crawler
d.  Strike-of [ board or
straightedge
1) Strike-off usually
used
B. Leveling concrete. 1. Function. 1. The strike-off proc-
a. Fe level concrete to ess--how and why it works
screed or grade stakes a mortar to the surface.
b. Remove ridges and
irregularities
¢. Produce a true, even
surf{nce
2. Frequently a combined effort.
a. lLeveling and consolida-
tion by use of strike-off
board
3. Method.
4. Aluminum or magnesium
stralghtedge
b, I x 4o0r 2 x 6 straight-
edge
¢. Reciprocating motion with *
one cnd slightly advanced
of the other
4. hecp some concrete phead
of the strike-off board
to Fill low spots and
assist in consolidation
C. Producing a working surface-- f1l. Function.
darbying and bull floating. a. Helps smooth surface by
eliminating ridges and
voids
b. Helps to lower or embed
targe agaregate
¢. Aiws in producing mortar
surface for further
finishing
1. Methods used.
a. Bull fleoating ..
b. Darbyring
3. Some precnutions.
a. Should be done belore
water bleeds to the
surface
b. Wo not overwork the
concrete
A
- C-IV-16.4
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Explore the need for various

types of concrete finishes,
a. Emphasize logic and
rationale development

1, Computing amount of
fall fer Jdratnage purposes.
a. Total tlength
drainage
be Pall per fovt

1. Voecabulary development of
terms related to concrete
finishing.

1. fThe effects of highways on
economy and development of:

a, Rural areas

b. VUrban areas

1. ('omput‘u\g aml recording
labor time figures for cost
and estimating purposes.

(-l--

E

O

RIC

Aruitoxt provided by Eic:

C-1V-16.5
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Il. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

-~ INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

D. Jointing.

Function.

a.

To control cracks and
contraction cracks by
cutting a weakened plane
into the concrete

Method.

N

Joint cut to 1/4 the

depth of concrete with:

1) Edge of trowel and
straightedge

2} Groover with a bit

3) Masonry snw

Spacing

1) 4 to 5 ft. on side.
walks

2) 10 to IS ft. on drive.
Wiy s

3) Consider uniform
spacing within limits
for appearance

Some precautions.

Q.

Done when water bleed and
sheen have left the
surface

If cut with masonry saw,
do 4 to 12 hiours after
placing and finishing

1. Expansion and con-
traction.

a.
b.

Tension cracks
Forcing cracks to
form at weakened
areas

Uplifting or
cracking caused
by expansion

E. Edging.

LIF}

Function,

a.

Appearance

Produce stronger edge
1} Prevents chipping
2} Prevents spalling

Method.

a.

lland edgers

1) 3Small radius

2) Large radius

3) Step and corner
4} Curb and gutter
5) Base tool

Long handled edgers
l} Rotating head

2) Flip.flop

Some precautions,

b.
<.

Be sure all large aggre-
gato is covered with
mortar

Be sure edge i3 straight
Small radii arc easier to
maintnin than large when
used at joints

1. The use of radii or
rounds and fillets to dis-
tribute stress.

ia.

Compare with metal
castings

F. Floating.

ERIC

Aruitoxt provided by Eic:

Function.

.
b,
Ca

d.

Remove small humps

Fill small depressions
Compact concrete

Develop a working surface
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

L. Math a3 it relates to

figuring expansion and con-

traction.

2. Converting From Fahren-

heit to centigrade and the
reverse.

3. Uniform divisions within

allowable limits vhen de-

signing 2 walk or driveway.

1. Ulevelopment of pertinent talks
or demonstrations to other train-

ees Or workers.

1. Comgetition and free
enterprise.
a. Research and develop-
ment of products
b. Research on uses of
concrete
¢. Development of
finishes, etc.

1. Review or prescht
concept of radii and <urve
gencration,

2. kReview concept of
tanpgent polnts as relates
to fillets and corners.

[E

O

RIC

Aruitoxt provided by Eic:

1. Reading and understanding
specifications relating to
finishing concrete.
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1. Llawsuits and fixing of
respensibility when a con-
crete product fails.
a. Compliance to
specifications
b. Faulty workmanship
c. "Act of God”




11. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS TECHNICAL CONCEPTS SCIENCE
I. Method.
a. Hand
1) Weod floats
2y Cork floats
3) Metal floats
b. Machine
1) 3 and 4 blade
2) Adjustable pitch
3) Float and trowel pads
3. Timing.
a. when all water sheen has
left concrete
b. When experience directs

G.

Final finishing.

1. Function.
a.

2. Methods.
a.
b.

c.

To produce the desired
surface finish

1) Smooth--steel trowel
2) Hand float

3} Broom
43 Burlap or belt
$) RNovelty

Hand steel troweling

Machine steel troweling

Hand floating

1) WNot initial floating

2) Gritty non-skid finish

3) Can be swirl pattern

Broom -

1} Usuvally straight line
bristle lines

2y Can produce checker-
board or other patterns

3) Non-skid surface

Burlap or belt

1) Unique Finish

2) 6" ta 12" burlap,
rubber, or canvas tool

Novelty or textured

1} Divider strips

Grooving

Exposed aggregate

)
3)

H.

O

ERIC

Aruitoxt provided by Eic:

Finishing air-entrained
concrete.

1. Few changes from normal
concrete.

a.

Ca

Major chamnge is that less
water is used; hence,
finishing times can start
earlier

Magnesium or aluminum
Floats and trowels are
used for hand methods
Machine methods are
practically same as non-
air-entrained concrete
except for starting sooner

132

C+Iv+16.8

1. Reasons why air-cn-
trained concrete would
“stick" to & wood float.




TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Cost analysis of hand
finishing vs. machine.

1. Oral explamations of the

visual and functional effects

%gined by various surface
inishes.

1. Sidewalk and highway snow
removal regulations.

2. Taxes and highway main-
tenance,

3. Highway studies in terms
of finish on road surface,
a. Durability
b. Braking safety
c, Hydroplaning

1, Cost analysis in terms
of comparing finishing

time of nomair-entrained
concrete with air-entrained
concrete,
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ITII. APPLICATION

A. Use catalog to present various tools used in concrete
finishing--teach name, use and nomenclature.

B. Have students pour small slabs or pour and finish a slab
for some specific job.

C. Have students apply finish te lawn benches, etc.

D. Teach proper tool cleanup and maintenance.

IV. EVALUATION CRITERIA GUIDELINE

A. Why is concrete finished? What is meant by finishing
concrete?

B. What is the function of floating?

C. Lxplain how to make a control joint.
D. How is a steel trowcl used for the first floating?
E. Explain what is meant by striking-off.
F. Explain how to clean concrete working tools.
V. SUMMARY

A, The final finish on a concrete slab or other concrete sur-
face largely depends on the function of the piece and the
desired visual appearance. Regardless of the finish selected,
it must be properly done to assure proper wearing and appearance
qualities. Knowing the correct procedures and developing the
required skill is important for one desiring to become a con-
crete worker.

VI. SUGGESTED TIME AND SEQUENCE LISTING

30 minutes -- Introduction and motivation
60 minutes -~ Integrated curriculum concepts
60 minutes -- Presentation of principles
150 minutes -~ Practical application--applying different finishes
30 minutes -- Summary and evaluation
131
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VII. SUPPLEMENTAL REFERENCES AND RESQURCE MATERIAL

1) Exposed Aggregate Finishes for Flat Slabs, Chicago:
Portland Cement Assoclation, 33 West Grand Avenue, 1962,

2) Finishing Quality Concrete, Chicago: Portland Cement
Assoclation, J3 West Grand Avenue, 1964,

3) Witt, J. C., Portland Cement Technology, New York:
Chemical Publishing Company, 1966, 2nd Edition.
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INSTRUCTOR'S UNIT PLAN

Unit 17
Lesson
Time § Hours
CLUSTER: CONSTRUCTION
DIVISION:  CONCRETE WORK
SUBJECT: Concrete Protection and Curing Techniques

AIM:

To teach methods of protecting concrete from adverse weather
conditions and :..lso how to cure concrete to achieve a quality
product.

INSTRUCTIONAL AIDS:

Film - llow to Transport, Place, Finish and Cure Quality
Concrete, Harrisburg: Modern Talking Picture Service, Inc.,
J. P, Lilley § Sons, 2009 N. 3rd Street (32 minutes, 16 mm,
sound, color).

Slides - Mr. Quality Concrete, Slides #21 to #24 Inclusive,
Chicago: Portland (ement Association, Photographic Services
Section, 33 West Grand Avenue {2 x 2 color slides).

Slides - Teacher-made slides showing types of materials used
for protection, correct placing of materials and removal of
. materials.

Samples - Frozen uncured concrete, frozen and hardened con-
¢rete, and properly cured concrete.

EQUIPMENT :

16 mm projector, 35 mm slide projector, screen.

PRIMARY REFERENCES:

1) Concrete Technology--Instructor's Guide, Chicago: pPortland
Cement Association, West Grand Avenue, 1963.

2) Design and Control of Concrete Mixtures, Chicago: Portland
Cement Association, 35 West Grand Avenue, 1952.

135

C-1v-17.1




3) Manual of Concrete ?ractiCe, Voel. I, Detroit: American
Concrete Institute, 1968.

I. INTRODUCTION AND MOTIVATION

A. Have on display three test pieces of concrete--one frozen
during curing to show ice Crystals, one which was frozen and
then thawed and hardened, and one properly cured. Have students
attempt to break the various pieces and use the results to lead
into the lesson.

B. Show appropriate part of the film: How to Transport, Place,
Finish and Cure Quality Concrete.

137
" C-1V-17.2




II. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

-~ INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS &

SCIENCE

A. Reasons for curlng concrete.

1. Function.
a. To epnable correct and
complete hydration
b. Increase strength
1) If kept moist during
first 7 days strength
may be increased
approximately 50%
¢. Preventing plastic
shrinkage cracks

1. Time periods for
attaining maximum
strength of concrete.

B. Preventing excessive or
rapid evaporation of water.

1. Planning.

a, Placing concrete in the
spring and fall seasons
if possible.

b. Building windbreaks

¢. Using cool materials
1) Aggregates
2) Water

d. Wetting forms, subgrade,
ete, before placing con-
crete

e¢. Planning for efficient,
rapid working of concrete

2, Keeping concrete meoist.
a. After concrete has been
finlshed and has attained
its lnitial set

b. SEraying with water
Flooding with water
1) Be sure concrete is

set enough to prevent

erosion
d. Pondlng—‘buildin% dikes
around edge and filling
with water
1) Be sure concrete is
adequately hardened
e. Moisture retained by wet
straw, sand or burlap
§f. Covering wet concrete with
plastic films or water-
proof paper
g. Use of chemical admixtuercs

1. Understanding of
relative humidity.

2. Cooling via evapora-
tion.

3. Rate of evaporation
with various wind forces.

C. Time required apd general
conditions for curing
concrete.

1, Time--a minimum of 3 to 7 days

2. Temperature range:
a. 3 day cering 70°F,
b. § day curing 50°F.
¢. Best range--55° to 73°F,

3. Wind velocity--evaporation
rate.
a. Increases 4 times from
wind speed of 0 to 10 mph
b. lIncreases 9 times from
10 mph to 25 mph

4, Hydration stops at 33°F.--
must maintain temperature above
freezing.

5, No curing is better than
alternate wetting and drying.

1. Experiments with condi-
tions enabling or preventing
hydration.

2. Experiments with wind
velocity and humidity re-
lating to rate of evapora-
tion.

ERIC

Aruitoxt provided by Eic:

C-1v-17.4
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Developing appropriate
vocabulary.

1. dComputiang arcas to

enable estimation of
tities of protective
materials,

quan-

2. Computing the amount of
chemical retarvders which
can safely be added to

1, Writing reports of weather
conditions for permanent job
records.

2. Writing work schedules and
planning procedures,

1, Economic impact of al}l
weather construction and
concreté working.

concrete.
1, Need for controls and
legislation to protect the
‘3 ¢lient and public when con-
struction proceeds under
adverse conditions.
i
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1. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

D. Hot weather concreting.

1. Basic considerations.

a. Cement must harden by
hydration

b. Approximately 3 gallons
of water per bag of cement
is necessary for hydration

c. Main problem of hot
weather concretin% is to
keep evaporation below
the equivalent of 3 gals.
per bag of cement

2. Planning--plan so that no
delays eccur :in placing and
finishing the concrete.

3. Use cool matertals,
a. Keep a%ﬁregates in shade
. Chill € water

4, Begin curing process imme-
diately after the completion of
the finishing process.

1. Making test specimens
in hot weather.
da. Conforming to
specifications
b. Keeping test
¢ylinders cool
and damp

2. ASTM designation C-31.

E. Cold weather concreting.

Q

ERIC

Aruitoxt provided by Eic:

1. Basic considerations.

a. Temperature must be above
33°F. for hydration re-
action to take place

b. If freezing occurs, hy-
dration will stop--when
favorable tcmperatures
occur, hydration will
continue

c. Repeated freeze-thaw sit-
uations will result in
lower strength and lower
weathering qualities

d, Best procedure is to main-
tain temperatures above
freezing until concrete
cures

Plannin --plan so that no
elays in p acing or finishing
concrete occur.

&, Have all forms and equip-
ment ready to receive
concreta

b. Build protective en-
closures

¢, Have space heaters avall-
able -

d, Have insulating materials
available

€. Use high-early-strength
concrete

3. Use warm materials.
a. Heat fine aggregate
b. Under severe conditions
heat coarse aggregate
¢, Heat mixing water
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1. The effect of exces-
sively heated materials on
concrete.

a. Flash set

2, Temperature mixture
ratios--heat transfer from
various materials.
a. Stone to water
b. Reinforcing steel
to concrete

3. Chemical reaction of
calcium chloride as an
accelerator for hardening
concrete.




TO BE PEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Conmputations relating
to ASTM C+31 concrete tests.

1. KXeeping records of test’
specimen collection,
a. Conditions of collection
b, Recording protective
conditions for samples

2. Reporting results of tests.

E

1, Estimating additional
costs due te material,
equipnent and 1abor nreeded
to protect concrete against
freezing.

2. Estimating excavation
costs in cold weather.

O

RIC

Aruitoxt provided by Eic:

1, Writing reports of weather
condit ions for permanent job
records.

2. Writing requisitions for:
a, Protective materials
b. Purchase of space
heaters
¢, Rental of space heaters

141
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1., Study of working conditions
for cold weather concrete work.
Consider:

#, Discomfort

b, Safety

¢, Compensation

d, Time lost due to bad

weather

2. Causes for highway deterio-
ration during freeze-thaw
periods.




Ii. PRESENTATION OF INTEGRATED CONCEPTS
RELATED CONCEPTS

INSTRUCTIONAL TOPICS TECHNICAL CONCEPTS - SCIENCE

d. Keep material temperatures
s0 that mixed concrete is
between 50-70°F. when
placed
1) Do not heat water

above 140°F,
2) Guard against flash
set

4. Use chemical accelerators.
a. Use sparingly
b. Follow directions
5. Protect fresh concrete.
a. Cover with insulating *
materials
b. Use space heaters to
* prevent freezing

6. Begin curipg immediately.
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

143
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III. APPLICATION

A, Introduce lesson with experiment regarding strength of
properly cured concrete and improperly cured concrete.

B. Demonstrate the results of hot, windy atmnosphere on con-
crete via a setup with heat lamp and fan.

C. Demonstrate measures used to retain moisture in concrete.

D. Using a lab setup, demonstrate cold weather effects on
concrete,

E. Demonstrate methods of maintaining minimun curing tempera-
ture.

F. Demonstrate normal high strength curing techniques.

IV, EVALUATION CRITERIA GUIDELINE

A. What preccautions must be taken when using chemical accel-
erators?

B, List procedures and conditions most conducive to properly
curing concrete.

C. List w chods of retaining moisture in concrete during hot,
windy and low humidity weather.

D. What temperature range is best for curing concrete?

E. Why does hydration stop when the temperature drops below
freezing?

F. What are plastic shrinkage cracks in concrete?

V. SUMMARY

A, Concrete working must go on throughout the vear and at vari-
ous seasons adverse weather conditions exist; therefore, pro-
tective measures must be taken to assure a quality job. The
best seasons of the year are spring and fall in regard to con-
crete curing. Even under these good conditions the concrete
worker must exercise care to see that concrete remains moist
during the curing period. Proper control of all conditions will
result in quality concrete and the concrete worker must know how
to control the various conditions.
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VI. SUGGESTED TIME AND SEQUENCE LISTING

30 minutes -- Introduction and motivation

90 minutes -- Experiments simulating various adverse weather
conditions

60 minutes -- Demonstration and discussion of various aspects
of concrete curing

60 minutes -- Integrated curriculum concepts

90 minutes -- Practical application

30 minutes -- Summary and evaluation

VEI. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL

1) Cold Weather Concreting, U. S. A. Standards, Detroit:
American Concrete Institute, 1966.

2) Curing Concrete, Detroit: American Concrete Institute,
1958.

3) Recommended Practice for liot Weather Coucreting, Detroit:
Amertcan Concrete Institute, 1958,
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INSTRUCTOR'S UNIT PLAN

Unit 18
Lesson
Time © Hours

CLUSTER: CONSTRUCT ION
DIVISION: CONCRETE WORK

SUBJECT: Stripping Forms from Concrete

AIM:
To teach when to remove concrete forms, techniques used and
the surface effects caused by properly prepared and im-
properly prepared forms.

INSTRUCTIONAL AIDS:
Slides - Teacher-made slides of the sequential steps involved
in form removal. Include on-the-job constructed forms and
commercial forms.

EQU1PMENT :
35 mm slide projector, screen, and tools needed for form
removal.

PRIMARY REFERENCES:

1} Formwork for Concrete, Detroit: American Concrete Insti-‘
tute, 1969,

2} Huff, Darrell, How to Work with Concrete and Masonry,
New York: Harper § Row Publishers, Inc., 1970,

I. INTRODUCTION AND MOTIVATION
A. Explain that while the concrete contained within a formed
area is hardened and perhaps even cured to a point of near
max imum strength, it is still ''green" and subject to damage
from sharp, prying tools.

B. Elicit discussion relative to how improper form removal
might damange concrete.
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|
I

{l. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

A. Timing fer stripping torms.

1. denernl rule--forms should
rematn in place until the concrete
has hardened sufficiently and ac-
guired the strength required to
support its own weight and any
other loals which may initially

be placed on it,

2. Umder good conditions column
forms may be stripped in 48 to

I hours.

3. Plinth forms may be stripped
tn "2 to 96 hours.

1. Uuder most circumstances forms
may be stripped in 72 hours.

%. Smallcr nonweight supporting
forms such as steps on grade may
be stripped in 48 lwurs or less.

SCIENCE

B. Stripping on-the+job con-
structed wood forms.

L. General principlé--pry form
matertal Free without levering
against the concrete.

4. tommon nails--pry out
board--drive back and
pull nails

b. Dbhouble head nails or
scaffold nails--pull
mails with claw hammer
or crowbar

2. Renove boards, stakes, etc.
and draw nails immediately.

3. Wiere overhangs, recessed
panels, or other «decorative im-
pression gtrips are used, the form
must bhe carefully removed So that
voncrete flash and form resistance
Jo et damage formed concrete.
a. JAdhesion of form to
concrete
b, Vacuum formed from air
free contact of form and
conurete

1. ¥Wall forms and other forms
using bolts, tles, rangers, amd
studs should be removed in o
planned sequence.

it. Remove bolts

b. lRemove rangers

¢. Remove or cut ties

d. Remove form panel

e. If required, disassemble

form panel

1. Principles involved in
oiling or applying other
form release apents.

2. Use of levers for
prying, pylling nails, etec.

3. Testing holding power
of nails.

4, Principles relating to
air pressure and vacuum.

. Commercial forms.

9

Q

ERIC

Aruitoxt provided by Eic:

1, hall! forms.
a. Removal of clamps, keys

or bolts depemding on the

type of forn

C-Iv-18.2
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1. Mechanical ndvantage
of pulleys and holsting
mechanisms.




TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Keeping records of dates amd
time of plaving concrete. Cor-
relating this information with
weather conditions to cheek form
removal time.

1. Safety regulations for
the building industry.

1. i.~tirmating the anount
2f tomn il required ror
orling 4 certata avenr of
fotns.

ERIC

Aruitoxt provided by Eic:

1. Writing for infermation
abonl connercidal Fomms.
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1. Information systems for
industrial ordering and
tyansmittal of information,




3. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

b. Liftiag the metal form
paiel from the area

1} Safety

2) Lifting by manpower
3) Holsting by <rane
Twisting of{ putented
wall tios or wire

L

Y. “Floor forms.

a. Flat floor panels

L. Ream and pun panels
11 Plaaned removal

sequeice

21 Careful and sale
removal of support
posts

2] Leworimg of liat or
pan panels

4} Streoss safety

D, Clesning forms.

ERIC

Aruitoxt provided by Eic:

l. Properly oiled or trented
forms are ¢asy to ¢lean.

A Beraping

b. Wire brshing

2. Ferm material should be
cleaned inmediately after removal,
a. DPlsceard or salvage good
material Crom split or
damaged wood
b. Remove all nails
¢. Rerove dents, repair or
weld damaged aveas on
rictal Forms
d.o tlean threads ou bolts,
ot¢.  Rethread il nee-
canaly

3.0 Ml netal lorms to prevent
ruit formation.
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concrete relcasing agents.
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TO BE DEVELOPED

MATH

COMMUNICA TIONS

SOCIAL STUDIES

2. Remling about form systens

in Sweet's Architedtural File.

3. Infeormation retrieval systens
for Libraries and commercial
organizations.

. tomputation ef forn
cleaning time.

Y. vComputing salvage costs
va. time for <leaning.

ERIC

Aruitoxt provided by Eic:
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1. Inpact of solid waste
Jdisposal on the ecology.

2. Concept of planned obso-
lescence ard form materials.




ITII. APPLICATION

A. Introduction and presentation of the need for correct
procedures and care in removing forms.

B, Demonstrate how to remove forms to prevent chipping of
overhangs, panels, or other edges developed by the form.

C. Have students form benches, flower containers, birdbaths
and other similar items with panel areas, decorative textures
or other indentations and when concrete is properly cured,
remove forms.

D. If possible, have students remove commercial forms.

IV. EVALUATION CRITERIA GUIDELINE
A. How are tie wires trecated when forms are removed?

B. What is the average curing period before forms may be
removed?

C. Explain how to remove on-the-job constructed step forms.
D. What surface effect may result from improperly oiled forms?

E. W¥hat proportions are used for surface facing plaster to
Fill small voids and provide uniform texture when forms are
removed?

V. SUMMARY .-

A. Removal of concrete forms must be done when the concrete
has properly c¢ured to the point where it will support its own
weight and other existing weight. Forms must be carefully re-
moved to protect the concrete and enable reuse of the form
material. On large jobs, nuts, bolts, wedges, rangers and
other form material must be separated for efficient reuse,
Proper form removal will aid in producing a quality concrete
product and the concrete worker should know how to properly
remove forms.

VI.. SUGGESTED TIME AND SEQUENCE LISTING

30 minutes -- Introduction and motivation
60 minutes -- Integrated curriculum concepts
60 minutes -- Demonstration of form removal
180 minutes -- Practical application
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30 minutes -- Summary and evaluation

VI. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL

1) Concrete Formwork, Albany, New York: Delmar Publishers,
Inc., 1962.

2) Dalzell, Ralph and Townsend, Gilbert, Masonry Simpli-

fied, Vols. I and II, Chicago: American Technical Society,
1960.

3) U. S§. A. Standard Recommended Practice for Concrete
Formwork, Detrolt: American Concrete Instatute, 1968.
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INSTRUCTOR'S UNIT PLAN

Unit 19
% Lesson
Time & Hours
CLUSTER: CONSTRUCTION
DIVISION: CONCRETE WORK

SUBJECT: Special Finishes, Textures and Coloring

AIM:

To broaden the student's range of alternatives for designing
and using concrete finishes.

INSTRUCTIONAL AIDS:

Film - How to Make Decorative Patio Floors for Qutdoor
Living, Chicago: Portland Cement Association, Photographic
Services Section, 33 West Grand Avenue (19-1/2 minutes, 16
mm, sound, color). T

Film - Concrete Curtain Walls, Chicago: Pdrtland Cement Asso-
ciation, Photographic Services Section, 33 West Grand Avénue
(18 minutes, 16 mm, sound, color).

Film - A Sense of Perception, Chicago: Portland Cement Asso-
ciation, Photographic Services Section, 33 West Grand Avenue
(16 minutes, 16 mm, sound, color).

Slides - Teacher-made slides of various concrete textures
and colored concrete.

EQUI PMENT:
16 mm projector, 35 mm slide projector, screen.
A number of concrete panel forms approximately 2" x 2'-0" x
2'-0", material for mixing concrete, various surface aggre-

gates, chipped marble, pebbles, etc. (oncrete coloring agents,
necessary tools, trowels, brushes, etc.

PRIMARY REFERENCES:

1) Cement Mason's Manual for Residential Construction, Chicago:
PortIand Cement Association, 335 West Grand Avenue, 1960.
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2) Concrete Technology--Instructor's Guide, Chicago: Port-
land Cement Assoclation, 33 West Grand Avenue, 1963,

3) Huff, Darrell, How to Work with Concrete and Masonry, New
York: Harper § Row Publishers, Inc., 1970.

I. INTRODUCTION AND MOTIVATION

A. Show film: How to Make Decorative Patio Floors for Outdoor
Living and generate discussion relative to texture and color
effects possible with concrete. Show various texture materials
and coloring agents and elicit comments regarding how they
might be used. Proceed with lesson. .
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II. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

A, Trowel or surface of flosted

concrete rinishes.

1. Broom f{iwish.
a.  lomre after final floating
b. sSciff bristied broom
¢. Straight line or wavy
pattern
d, XNonslippery surface

2. Swirl pattern.
. Aluminum fleat
b. Cork Cloat
<. Steel trowel

3. ¢ircle or other geometric
design.
X, Darby--pood grout surface
b. I'ress ¢an vims or other
cireular shaped :ylinders
into surface to leave im-
pression
1y lormal pattern
) Random pattern
J werlapping pattern

L]
3

1. Braking or nonskid
aspects of various rough-
ened surface concretes.

a. Stopping dig-
tances on high-
ways with various
surface treatments

B. Exposed aggregute finrshes,

E. Concrete mra.
a.  5-1/2 to 6 bag concrete
b. Maximum 3" slump

). Place concrete.
a. Screed
b. barby

3. Add aggregate (surface).

a. Gravel or pebblies

b, Groanite ¢hips

v. Size
1y 1/2 to 574"
2y Aveld [lat aggrepates

J. Pat or darby into or
embed in surface

1. Removimg prout.
a, Pernit to set to correct
Jdegree
b. Brush and hose grout and
sand to expose aggregate
¢. Do not overcxpose aprregite
1) Slightly less than 1/2
nominal size of
aggregate

C. Tooled or scored designs.

1. Random geomctric desigus--
grooved, tooled or scored inte
surface,

1. Joiater or groover

b, /2 dia. bent pipe

[

Bush hammer finish.

a. Done by expericenced
finishers

b. Concrete uniformly chipped
{roolad) with a power
hammer

O

ERIC

Aruitoxt provided by Eic:
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TO BE DEVELOPED

MATH COMMUNICATIONS SOCIAL STUDIES
1. Experimentation and !. Writing descriptions of vari- 1. Use of studded tires on
drawing of geometric shapes ous types of surface textures. highways.
and design. a. Use of pictures or a. Safety aspects
a. Comstruction tech- sketches to amplify b. MNighway wear aspects
nilgues writing .

b. Patterns possible

1. Computing amount of
surface aggregate required
for a given area.
a. Demsity considera-
tions
b. JMggregate size con-
siderations

‘--h .
’ L. Wrriting specifacations for I, Use of cast stone (con-
. precast concrete, crete) in various structures.
£ a. Size-shape descriptions
h. Concrete mix descrip- 2. Concrete sculpture.
tions a. Works of mote
-¢. Tooling or polishing b, Artists of note

specifications
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Il. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE

D.

impression finishes.

3

Leaf design.

d.
b.
.

d.

Leaves troweled flush to
surface

Various sizes and types
of leaves

Do not trowel mertar over
leaves

Carefully remove lecaves
when concrete has set or
remove with wire brush
and water when concrete
is cured

Other organic materials may
also be embedded.

1. Discussion of prop:
erties and classificatien
of organic and nonorganic
maticr.

T

E.

O

ERIC

Aruitoxt provided by Eic:

Colored surfaces.

[ £43

Dry-

@

b!

<.
d‘
Mix

a.

bd

shake method.

hone after final floatiug
aml when free water has
left surface

Coloer must be spread
evonly

After color has absorbed
moisture it must be steel
troweled

Provide additional trowel-
ing tor dense surface

method,

Concrete colors are mixed
in with the concrete

Use of white cement pro-
vides brighter colors

C-1¥-19.6

1. Types of colors used
for concrete work.

2. Composition and use of
concrete wWaxes.

3. Composition of surface
scalers.




TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

l. Quantities of coloring
nmaterfals used for area or
volume situations.

O

1. Reading directions on con-
crete coloring containers.
a. Proportion information
b. Use direction

C-1v-19.7

1. QGuarantees as related to
color permanency and color
intensity.

2. General discussion of
guarantees and warranties.

ERIC
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III. APPLICATION

A, Introduce lesson and show film: How to Make Decorative
Patio Floors for OQutdoor Living.

B. lave students propose various texture treatments which
they feel could be logically and practically attained.

C.‘ Show additional films or teacher-made slides of various
unique concrete finishes.

D. Using the 2'-0" x 2'-0" form demonstrate how to color con-
crete, produce a textured surface, etc.

E. Have students produce 2" x 2’-0" x 2'-0" patio tiles of
different types

IV. EVALUATION CRITERIA GUIDELINE
A. What is an exposed aggregate finish?
B. Why are mineral oxides used for coloring concrete?

C. Explain the procedures used for preducing an exposed ag-
gregate finish when using random sized pebbles.

D, How is a leaf impression made in concrete?

E. List six surface finishes fd'r concrete.

[ e

F. What-special -precaution must be taken for exposed aggre-
gate concrete?

-

SUMMARY

A, Man's creativity has produced many unusual finishes for
concrete which are especially suited for special situations
where texture, color and the strength and durability are im-
portant., The skilled concrete worker must know how to produce
these finishes and should also be aware of the limitations of
each finish. Proper finish selection can add both function
and aesthetic appeal to a concrete job.

VI. SUGGESTED TIME AND SEQUENCE LISTING
45 minutes -- Introduction and motivation
60 minutes -- Integrated curriculum concepts

60 minutes -- Discussion and demonstKation
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165 minutes -- Practical application--students making patio
blocks

30 minutes -- Summary and evaluation

VII. ‘SUbPLEMENT REFERENCES AND RESOURCE MATERIALS

1) Guide to Portland Cement Plastering, Detroit: American
Concrete Institute, 1963. )

2) Recommended Practice for the Application of Portland
Cement Paint to Concrete Surfaces, Bulletin ACl-616-49,
i. FDetrolit: American Concrete Institute, 1949,
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INSTRUCTOR'S UNIT PLAN

Unit 20
Lesson
Time 6 Hours
CLUSTER: CONSTRUCTION
DIVISION: CONCRETE WORK

SUBJECT: Machine Applications and Modern Technigues

AIM:
To familiarize <tudents with modern machine tools and methods .
of spraying concrete, coating concrete and placing concrete.
INSTRUCTIONAL AIDS:
Film - No Longer a Luxury (Slip Form Takes Hold), Chicago:

Portland Cement Association, Photographic Services Section,
33 West Grand Avenue (14-1/2 minutes, 16 mm, sound, color).

Film - Concrete in the Sixties--Report No. 8, Chicago: Port-
e =« - -land- Cement -AssoC1ation, Photographic Services Section, 33
West Grand Avenue (22 minutes, 16 mm, sound, color).

EQUIPMENT:
16 mm projector, screen. .

Transportation for field trip.

PRIMARY REFERENCES:

1) Concrete Technology--Instructor's Guide, Chicago: Portland
Cement Association, 33 West Grand Avenue, 1963,

2) Manual of Concrete Practice, Vols. II and III, Detroit:
American Concrete Institute, 1968.

3) Shotcreting, Detroit: American Concrete Institute, 1966.

I. INTRODUCTION AND MOTIVATIGON

A. Elicit discussion relative to automated or machine methods
of working concrete.
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B. Show film: No Longer a Luxury (Slip Form Takes Hold).
Discuss pertinent points and proceed with lesson,

[ Y
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11. PRESENTATION OF INTEGRATED CONCEPTS
RELATED CONCEPTS

INSTRUCTIONAL TOPICS TECHNICAL CONCEPTS SCIENCE
A. Now uses for ¢ohevete. 1. Soil paviug ¢oncrete. 1. Principles of canti-
a. Highly compacted mixture lever deslgn.
of s0il, roadway material,
cement amd water 2. Aggregates used for
b. Uses lightweight concerete.
1Y Romls )

2) Strects
3) Reservolr linings
4) Dam fac¢ings .

2+ Precast conerete.

a. UGenerally ¢ast off of job
stte in factories

b. Uses ‘
1) Building cvomponents .
2} Filt-up pnnels
3) Building modules
4) Piles
53 Beans and girders
o1 Rigid Lrames

3. Conercte buildings.

a. Shell design conerete

b. Plastic voncrete pernits
unusual shapes amnd forms

¢. Is frreproof

d. Relatively mainteninee
free

4. Lightweight concrete.
a. [Tusulating concrete
b. Structural lightweight
concrete
¢. Uses
1) Imsmdating walls
2) Cast-in-placge walls
3) I'recast walls, roofs
4y Congrcte block

B. Shoterete plaster and . Principle., 1. usc of pueumatic power
concrete. a. Cement and aggregates t0 move dry mnterials,
arc preunatically forced
through a notile wheve 2, Testing concrete for

water is added to produce | abrasion resistance.
a plaster or ¢oncrote
3. Water displacement and
2., Propertics. floating of concrcte boats.
a. Very dense conercte
b. Very stroug
¢. Weather resistant
d, tGiowd water resistance

¢, Good abrasion resistance .
3, Uses, )
&, Swimming pools, reservolrs,
eLC,
* b, Certain shell forms

¢, IMastering

C-1V-20,4
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TO BE DEVELOPED

MATH

COMMUNICATIONS

SOCIAL STUDIES

l. Mscussion of geometries
of warped surfaces for
generating strength.
@. Single plane Curves
1} Leng barrel
-} Short barrel
b. tCompound curves
1) Hyperbolic para-

bolojd
2y Dome shells
c. fPleated surfaces

1y Vee shaped
2y Modafied W

2o vomputations of welght
ol varleus aggregates used
tor lightweight concrete,

3, Compartions of weight
o pormal congrete and
lightweight congrete,

l. ¥Write an essay on 3 <on-
teaporaly or new use of concrete.

2. Building vocabulary relating
to technological advances in con-
crete usc.
a. Seil paving
b. . Shotcreting
Thin shetl construction
. [lkyperbolic paraboloid
. filt-up construction
. Ete.

L X 1]
r

3. Reading information and
specification sheety on place-
ment, finish and strength of
11- .tweight voncrete.

1. Proposed increases in
tonnage of concrete to be
used in the future.

2. Potential for employment
in the concrete industry.

3. DPotential for advance-
ment in the censtruction
tndustry.

4. Potential solution of
housing problem through use
of precast modular housing
CORpoRenRts .

l. Computation ol pump
volume and operating
pressures.

1. The growth of leisure in
U. S. and the cffect on the
construction industr%.

a. Swinming pools

b. Concrete boats

ERIC

Aruitoxt provided by Eic:
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11. PRESENTATION OF INTEGRATED CONCEPTS

RELATED CONCEPTS

INSTRUCTIONAL TOPICS

TECHNICAL CONCEPTS

SCIENCE .

C. Sandwich walls.

1. Precast concrete panels with
1-1/2" thick polystyrene between
them.

Panels 2-1/4" thick

May be reinforced

. Panels placed in position
and columns <ast

Curtain wall uses in a
few cases

£ GO0

1. Principles of pre-
stressed cancrete.

2: lleat and cold trans-
miss ion.

a. BTY

b. Canvection

D, SLip form concreting.

1. Movable forms progress as
concrete ts miased and placed.

2. Road beilding a major use.

3. Used for other large con-
tinbous slabs.

E. Concrete pumping and
conveying.

ERIC

Aruitoxt provided by Eic:

1. Pump design aud pumping
Systems.

2. Pump placement.
3. Punping mixtuvres.

4. Capabilities and limitations
of concrete punping.
a. Line size
b. Lquipment capabilities
c. Site conditions
d. Additives for lubri-
cating punmp 1lnes

165

C-IV-20.6

L. Various types of
pumps and principles in-
volved.

2. Composition of addi-
tive lubricants for
concrete,
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TO BE DEVELOFED

MATH

COMMUNICATIONS

SOCIAL STUDIES

1. Developing an under-
standing of "R" factors and
coef ficients of heat loss,

1. Research and write an essay
on an innovative advance or
technological advance inr con-
crete working or placing.

166
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III. APPLICATION

A, Show film: No Longer a Luxury (Slip Form Takes Hold) to
introduce lesson.

* B. Discuss innovations in concrete working and relate tech-
nological advances to living styles.

C. Show film: Concrete in the Sixties--Report No. 9. Discuss
pertinent aspects.

"

e

D.  Take a field trip to observe shotcreting or highway pavxng
machines in operation.

IV. EVALUATION CRITERIA GUIDELINE

A.  Explain the principles involved in:
1. Shotcreting
2. Slip form paving
3 Pneumatic pumping of concrete

B. List advances made in concrete working and uses of concrete.

V. SUMMARY

A. Concrete, as a construction material, is very versatile and
man continues to devise machines and concrete mixes to increase
its versatility. Developments such as shotcreting, slip form
paving, pneumatic pumping, lightweight concrete, precasting, and
prestressing vastly increase the use potential of concrete.
Concrete working will increasingly become an important trade

in the future.

VI. SUGGESTED TIME AND SEQUENCE LISTING

30 minutes -- Introduction and motivation
60 minutes -- Integrated curriculum concepts
60 minutes -- Show and discuss film: Concrete in the Sixties--

Report No. 9

- 180 minutes -- Field trip

30 minutes -- Summary and evaluation

VII. SUPPLEMENTAL REFERENCES AND RESQURCE MATERIAL

1) Preplaced Aggregate Concrete for Structural and Mass Con-
crete, Detroit: American Concrete Institute, 1969.
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2) Recommended Practice for Shotcreting, Detroit: American
Concrete Institute, 1966,
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