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. MILITARY CURRICUIm MATERIAIS .
. The m:.l:.ta.ry—developed curricdlum materials in‘this course
package were selected by the National Center for Research in
Vocational Educatign Military Curriculum Project for dissem:
" ination to the six reg{cnal Curriculum Coordination Centers and
other instructional materials agencies. The purpose of -
disseminating these courses was to make curriculum materials
developed by the military more accessible to vocational
educators 'in the civilian setting:

.

The course materials were acqu:.red evaluaéd by progect

" staff and practitioners in the field, and prepared for s
dissemination. Materials which wer@ specific to the military
were deleted, copyrighted materials were either cuittéd or appro-
val for their use was dbtained. These course packages contain |,
curriculum resource,.matanals which e€an be adapted to support
vocational J.nstructlon and curriculum development.
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The National Center
Mission Statement
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The National Center for Research in 4
Vocational Education’s mission is to increase
the ability of diverse agencies, institutions,
and organizations to solve educational prob-
lems relating to individual career planning,
preparation, and progression. The National
* Center fulfills its mission by:

¢ Generating knowledge throtgh research

e Developing educational programs and
products . .
T ) :
e Evaluating individual program needs
~  and’outcomes

* o - |nstalling educational programs and
products

5 »

e Operating information §/stems and
services * o

e Coriductihg leadership development and
training programs

FOR FURTHER INFORMATION ABOUT
" Military Curriculum Materials

" WRITEOR CALL

Program Information Office
-~ The National Center for Research in Vocational
Education :
The Ohlo State University

4 1960 Kenny Road, Columbus, Olilo 43210

Teélephone: 614/486-3655 or Toll Free 800/
848-4815 within the continental U,S.
. {except Ohio)
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Are Avallable’?
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an activity to increase the accessibility of
mihtary-developed curriculum materials to,
vocational and technical educators.

This project, funded by the U.S. Office of
Education, includes the identification and
acquisition of currictlum materials in print
form from the Coast Guard, Air Force,
Armiy, Marine Corps and Navy.

Access to military curriculum materials is
provided- through a “Joint Memorandum of
Understanding’’ between the U.S. Office of
Education and the Department of Defense,

The acquired materials are reviewiad b{/ staff

. and subject matter specialists, and courses

deemed applicable to vocational and tech-

nical education are seI&cted for dissemination.

The National Center for Research in’
Vocational Education is the U.S. Office of
Education’s designated representative to
acquire the matenals and conduct the pro;ect
activities.”

14

Wesley E. Budke, Ph.D., Director
National Center Clearinghouse

Shirley A. Chase, Ph.D.
Project Director
Q »

!

One hundred twenty courses on microfiche
(thirteen in paper form) and descriptions of
each have been provided to the vocational
Curriculum Coordination Centers and other
instructional materials agencies for dissemi-
nation. *

Course materials include programmed
instruction, curriculum outlines, instructor
guides, student workbooks apd technical
manuals.

The 120 courses represent the following
sixteen vocational subject areas:

Food Service

JAgriculture .
Aviation Health
Building & Heating & Air
Construction Conditioning
. ~Trades | Machine Shop
" Clerical Management &

Supervision
Meteorology &

Navigation
Photography
Public Service

Occupations
Communications
Dralting -
Electronics
Engine Mechanics

The number of courses and the subject areas
represented will expand as additional mate-
rials with application to vocational and

technical education' are identified and selected

or dissemination.

-

-609/292-6562

How Can These.
Materials Be Obtamed’?
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Contact the Curriculum Coordination Center
in your.region for information on ‘obtaining
materials: (e.g., availability and cost). They
will respond to your request directly or refer
you to an instructional materials agency
closer to you. -~

CURRICULUM COORDHIATION CENTERS

EAST CENTRAL NORTHWEST
Rebecca S. Douglass William Daniels
Director Director

100 North First Street  Building 17

Springfield, IL 62777  Airdustsial Park

217/782.0759 Olympia, WA 98504
206/753-0879

MIDWEST SOUTHEAST _

Robert Patton James F. Shill, Pb,'.D.

Director Director

1515 West Sixth Ave. Mississippi State University

Stillwater, OK 74704 Drawer DX

405/377-2000

\ 601/325.2510
NORTHEAST WESTERN
Joseph F, Kelly, Ph D Lawrence F. H. Zane, Ph.D.
Director Director '
225 West State Stree‘t 1776 University Ave.

Honolutu, Fil 96822
808/948-7834

Trenton, NJ 08625

7

Mississippi State, MS 39762




Classroom Course 3-19

MASONRY SPECIALIST, I AND II

Table of Contents

Course Description
Plan of Instruction
Block I - Introduction to Masonry -

Introduction to Maspary - Study Guide

Introduction to Masonry - Workbodks

Basic Mathematics ~ Decimals - Programmed
Text

Basic Mathematics - Fractions - Programmed
Text '

-

Block II - Rigid Concrete Structures

Rigid Concrete Structures - Study Guide

Rigid Concrete Structures - Workbooks
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Course Dlescription
)

. T, ,

Thus course is part of a two course series designed to provide insteyction n xhe)followmg areas. an introduction to masonry, hand, portable power, and
shop tools, construction and maintenance of masonry structures ‘:lmg clay, brick, coricrete biock, stor:ne, and tile, preparauon of concrete, mortaf, and .
pfaster muxes, placement of reinforcing steel, and the placement and ffnishing of concrete. This course, Masonry Specialist, | and 11, consists of two
blocks totaling 94 hours of instruction. Masonry Specialist, 111 and 1V {course 3-20 in this catalog) , contains iwo biocks, Biock | 1i—Layng Concrete
Block, Stone, and Brick, and Block |V—Plaster, Stucco, and Tile, totaling 118 hours of instruction. .

- .
Biock I—In:\)ductlon to Masonry contans five lessons totaiing 36 houss of instruction. Four sections deaiing with military organization and procedures

were deleted The remaining sections are suitable for vocational programs. .
Safety (2 hours) . *
Mathematics and Estimating (6 hours) Ve *
Project Planning (6 hours) . . . ) /
Maintenance of Tools and Equipment (12 hours)
Construction Layout {10 hours) ’ .7 , -
N . o . « ",
Block 1—-Rigid Concrete Structures contains six lessons totaling 58 hours of instruction. ‘ - .
Concrete Mixtures {6 hours) B : ,
Preparing for Concrete (12 hSurs) JN - B
Reinforcement Materials and Togls {6 hours) \ . *
» Mixing and Placing Concrete {12 hours) . Q . -
Curing Concrete (6 hours) P i ‘ ) ,

Concrete Mas'ntenancbe and Repairs (16 hours)

. . N

4
The course contains materiais for both student and teacher use. Printed matenais for the instructor include a plan of instruction for each b{ock and lesson
plans for each tesson. These pians include an outline of instruction, objectives, activities, matenals and tools needed, text assignmenis, and refefences.
Studéht materials consist of study guides and workbooks for each biock plus two programmed texts for Block . Transparency sets are recommended

for each fesson, but are not provided. : . , . .
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3ABR55233 ' ._;ouage CHART - TABCE If - TRAINING CONTENT.

e

'l NOTE: 1Include time spent on rechalcal treining (TT) {clesscoom/laboretory (C/L) end complementery technicel treining (CTT3)end related
training (RT), Exclude time spent on individial assistence (remediel instruction), A single entry of time shewn fer o unit is C/L time.
When ¢ double entry is shown, the second entry i3 CTT time. -

RS PER . . . S

Ty ) BRI 3]." 4 : 5). &) ’ "7 \

' Course Material - UNCIA SSIFIED . 58 Hours TT ,' 14 Houi‘s,F_tT
BLOCK'I - Introduction to Masonry \ ) -
on

Orientation (2 hrs); Base. Civ'lf Engineer Organizati
(4 hrs); Safety (2 hrs); Project and Resource ‘
Management (4 hrs); Mathematics and Estimating

(6 hrs); Project Plahning (6 hrs);.Publications ,
(6 hrs); Maintenarice of Tools and Equipment (12 hrs);
Construction L.ayout (10 hrs); Measurement Test and
Test Critique (2 hrs). . )

(Eqiiipmént Hazards and Personnel Safety Intégrated . 4 Hours CTT
with Above Subjects) - ‘ . i
LY 1

. ‘ %4 Hours C/L:

Course Material - UNCLASSTFIED 80 Hours TT , 20 Hours CTT
BLOCK I - Rigid Concrete Structures v 1

. 1
Concrete Mixtures (6 hrs); Preparing for Concrete - !
(12 hrs); Reinforcement Materials and Tgpls (6 hrs); )
Mixing and Placing Concrete (12 hrs); Curing Concrete
(6 hrs); Concrete Maintenance and Repairs (16 hrs); !
Measurement Test and Test Critique (2 hrs). :
- . T “
(Equipment Hazards and Personnel Safety Integrated
with Above Subjects) . - .

60 Hotirs C/L

1
1
1
'
1
1
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, . DEPARTMENT OF THE AIR FORCE  PLAN OF INSTRUCTION 3ABR55233
. USAF Sch of Applied Aerosp Sci (ATC) ", (PDS Code NDO) /7 - .
" - Sheppard Air Force Base, Texas 76311 12 November 1975
FoREWORD °

!

. 1. PURPOSE: This publication is the plan of instruction (POI) when the pages shown
on page A are bound into a single document. The POI prescribes the qualitative
requirements for Course Number 3ABR55233, Masonry Specialist, in ferms of
criterion objectives and teaching steps presented by units of instruction'and shows
duration, correlation with the training standard, and support materials-and guidance.

. When separated into units of instruction, it becomes Part I of the lesson plan. This
. POI was developed under the provisions of ATCR 50-5, Instructional System Develop-

:ment,” and ATCR 52-7, Plams of Instruction and Lesson Plans.

9. "COURSE DESIGN/DESCRIPTION. The instructional design for this course is
Group/Lock Step. The course trains airmen to perform duties prescribed in AFM
39-1 for Apprentive Mason AFSC 55233. Training includes an introduction to
masonry and prov.des instruction on mason's hand, portable power, and shop _

. tools; constructior. and maintenance of masonry structures using clay brick, concrete
block, stone, andtile; preparing concrete, mortar and plaster mixes; placin
reinforcing éteel;'amip%aﬁgu%%fd— finfshing concrete. by aadition. related aming is'

. provided on driver education, troop information program, commander's
, calls/briefings, etc. -

S . ' !
3. TRAINING EQUIPMENT. The number shown in parentheses after equipment
listed as Training Equipmest under SUPPORT MATERIALS AND GUIDANCE is the N
planmed number of students assigned to each.equipment unit. ! N~

4. REFERENCES. This plan of instruction is based on Specialty Training

Standard 552X3, 15 March 1973; Change 1, 17 July 1973; Change 2, § September
1974 ; Change 3, 31 July 1975, and Course Chart 3ABR55233, 4 November 1975.

FOR THE COMMANDER

ARD A, N, Colonel, USAF - .
Chief, Dept of Civil Engineering Tng '

’
<

o S
. Supersedes Plan of Instruction 3ABR55233, 1 April 1974; Change 15 August 1974. ~

OPR: Department of Civil Engineering Training ) ‘
| DISTRIBUTION: Listed on page A  ~
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MODIFICATIONS > )--
" *

5;214U%5 (/(;Z:><§J of this publication has (have) been deleted in
. 0 ' . -

adapting this material for inclusion in the "Trial Iﬁplementapion of a -

Model System to Provide Military'Curriculum Materials for Use in Vocational

and Technical Educdtion." Deleted material involves extensive use of

. ~ s -

military forms, procedures, systems, etc. and was not qonsiﬁered appropriate

for use in vocational and technical education. .
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PLAN OF INSTRUCTION/LLESSON PLAN PART |

NAME OF INSTRUCTOR

-

+

COU RSE TITLE
Masonry' Spec1ahst

B8.0CK NUMBER BLOCK TITLE

I Introductmn to Masonry

41! - * - COt{RSE CONTENT ~

DURATION
(Houre) ~

+ 3. Safety, Y.

[} -

a. Givena pxcture containing safety hazards that may be
encountered when using or maintaining masonry tools and
equipment, identify these hazards and explain how to eliminate —
them. All hazards must be identified. STS 6a(1), 6a(2), 6a(3), 6b

Meas: W, PC
(1) Causes of accidents
( . .
(2) Workwarea hazards - ,

(3) Electrical hazards
- (4)

» (5)

Housekeeping requirements

‘First aid -

4

b. Usmg given' procedures erect a ladder and scaffold so
that it complies with all satety regulatmns STS 6a(4)
Meas: W, PC

(1) Scaffolds
(2) Ladders

Exprcise safety precautions while lifting g heavy

the floor to a full upright position. The correct

. body position must be used and all _safety precautlons observed.
- STS 6a(5) Meas: W, PC

Possible effects of not lifting correctly
(2) Correct lifting procedures’

c.
object f

~

2
(2/0)
Day 2

" (0.5/0)

(1/0)

(07.5/0)

SUPERVISOR APPROVAL OF LESSON PLAN (PART I

. SIGNATURE DATE SIGNATURE

_DATE

[

RATE

FLAN OF INSTRUCTION NO.
A}

JABR55233

J Pace no.

12 November 19’1 5

7]

FORM
APR 78

ATC 133

-

USEO.

oy

1
4, 9

REPLACES ATC FORMS 337, MAR 73, AND 770 Aug 72, WHICH WiLL BE
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PLAN O {NSTRUCTION/LESSON PLANPART | (Continuotion Sheet) .
o - COURSE CONTENT ~c -
- s ) .
- SUPPURT MATE RIALS AND GUIDANCE .
Stucent Instructional Materials o .

SG 3ABR55233-1-3, Safcty
WB 3ABR55233-1-3- Pi, Safety

Aucio Visual Aids -
“Transparencies, Safety
é
Training Equipraent :
Pipe Scaffolcung (12) . o
Ladder (12) -
Hand Tools for Masonry (2)

Training Methods
Discussion (1 hr%’ - .
Periormance (Z hr

»

Multiple Instructor Requriements \
Supervision {2) \\*\‘\\“\‘\~.

. \ - - : .
Instructional Guidance ‘ *
Discuss and deponstrate the procedures for lifting heavy objects to'prevent
back injuries. Demonstrate the proper methods of erecting “scaffolds and :
iadders. Discuss elgctrical hazards, first aid, and work area safety
practices. The folldwing eference should be used in preparing this lesson:

-~ -AFR127-101, Ground Accident Prevention Handbook.

MIR: Two instrucfors will Rhe required when the student erects the

scaffolding. »-‘\‘~\“\‘N*~\\\~\\~“\~\\\‘§~a\~
et i
&
, @ e Y
?
—

]
»

: . ..
T BL N OF INSTRUCTION N, ' . ‘ PA3E NOT

(33 -~

; | SE2R55253 18 November 1975| ~**""'8 -
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MODIFICATIONS

.

ﬁé)}é 7 =// of this publication has (have) been deleted in
J . . N
adapting this material for inclusion in the "Trial Implemertation of a

<4y

Model System to Provide Military Curriculum Materials for l'se in Vocational
agdg‘qch\'iical 'Educat%on." Deleted material involveé extensive u,sé of -
military forms, procédures,’ systems, etc. and was not considered appropriate
for use in vocational and t:ec’hni‘cal éducat:ion. \
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PLAN OF INSTRUCJTION/LESSON PLAN PART |

“weMi SF INSTRUCTOR ¢ ‘ I COURSE TITLE

. . Masonry Specialist -
! BLOCK NUMBER _ BLOCK TITLE f
I Introductibn to Masonry
] . COURSE c#urswr 2 D:JH’:::')W
N L
5. Mathematics and Estimatin%/ 6
| (6/0)
Day'3
a. Solve arizthmetic problgéms consisting of whole numbers, (5/0)‘

iractions, anddecimals. All given problems must be Solved
correctly. STS 7cand 7d.  Meas: W, PC

(1) Addition
(2) - Subtraction
(3) Muliplication
(4) Division
b. Givena éimple sketch of a masonry project, estimate
the types and amount of materials and the man-hours required.
Estimates must be within ~0% and +10% of those found by the
" instructor. STS 7c¢ and 7d. Meas: W, pPC L
4 (1) ﬁnit of measure of masonry building materials .
(2) Determining types ard quantity of materials -
reguired ) ’
. . /- o
(3) Estimating procedures :

(4) Equipment and toois .

SUPERVISOR APPROVAL OF LESSON PLAN (PART |f)

SIGNATURE ‘ ..DA\TE SIGNATURE

DATE

A , 3

e ~
1 i -
PLAN OF INSTRJCTION NO. DATE PAGE NO.
S ~ 1 - [;
N SABRE5233 . 12 Novémber 1975 | 13
ATC A;.:Po:';s 133 . A REPLACES ATC FORMS 337, MAR 73, AND 770, -AUG 72, WHICH WiLL BE |

USED.

-




PLAN OF lNSTRUCﬂON/LESSON PLAN PART | (Continuation Sheet)

'{ ] COURSE CONTENT ¢

- SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials’
SG 3ABR55233-1-5, Mathematics and Estimating
WB 3ABR55233- I-5-P1 Anthmet1é Problems and Est1matmg Procedures

Audio Visual Aids
Transparencies, Mathematics and Estlmai:mg

Training Methods .
Discussion (2 hrs) , p
Demonstration (1 hr)
Performange (3 hrs)

PR

Instructional Guidance '

Review simple arithmetjc problems and demonstrate how these procedures
are used by the masonry specialist. Explain the methods used to estimate
material and man-hours required for & gwen masonry pro;ect .

The followmg references should be used in preparing the Iesson
AFR 85-1, Resources and Work Force Management
2TPT- 511L—01 Basic Math-Fractions '

. 2TPT-5111- 02 Basic Math-Dec1mals
~CDC 55233 Apprentlce Masoh

>
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PLAN OF INSTRUCTION/LESSONPLAN PAl'zT-l '

-wI OF .NSTRUCTOR “ . COURSE IITLE

' . Masonry Spemahst
BLOCK NUMBER - BLOCK TITLE ,

I Introductlon to Masonry

\ COURSE CONTENT

2 DURATION

(Houre)

6. Project Planning

5

a. Using the assigned engineering drawing, ,interpreta list of
given items., .Each item must be mterpreted correctly. .

STS 7a and T, Meas:’ W PC
‘%
(1) Type of work

(2) Wo;'k location

/ . '.!
(3) Configuration of the }ob
b. Given the types of lines, symbols, and required scales,
prepare a sketch of a masonry p 03ect F1n1shed sketch must be

complete enough to use as a working ‘drawing. STS 7a and b.
Meas: W, PC . / , e

(1) Purpbse of drqwings
(2)- Symbols
(3) Types of lines

(4) Making a sketch

L

<

6
- (6/0)
Day 4

. (1/0)

= SUPERVISOR APPROVAL OF LESSON PLAN (PART 1) .
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'PLANOF INSTRUCTION/LESSON PLAN PART 1 (Continuation Sheet)

. . i) .
y . . COURSE CONTENT :
N . ‘ a‘ - , {
N v 3

SUPRORT MATERFALS AND GUIDANCE -

t

- Student Instructional Materials
SG 3ABR55233-1-6, Pro;ect Planning | -
WB 3ABR55233-1- 6 P1, Plann;ng a Masonry Project
En°1neer1ng Drawings -

v ]

Audio Visual-Aics ' . ~ .
Transparencies, Projeci Planning '

Training MethoCs

_ Discussion (2 hrs) .

. Demonstration (1 hr) ) ;

Performance (3 ars) ’ : .
\ N \ ’ .

Instructional Guidance

Discuss sketch drawing, bh.epr.nt readlng, symbols, and alphabet of lines.

Demonstrate the methed Sfusing an engineering drawing to plan a work

project. The following references,should be used to prepare the lesson:

AFR 85-1, Rescurces and Work Force Management end CDC 55233

priws

Apprentice Mascn. , .- ~
i
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. MODIFICATIONS

¢

[

0 ; 7 Je ) N ’
174 lﬂVAD /7 /7 -~ of this*publication has (have) been deleted in
—7 .

*adapting this material for inclusioh in the "Trial Implementation of a
Model System to\'{fovide Militay;/(lui'riculum Materials for Use in-Vocational

and Technical Education.” Deleted material involves extensive use of

/ .

military, forms, procedures, systems, etc. and was not considered appropriat€

for use in vocational and technical education.
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MODIFICATIONS /
i

i\

'

ﬁ(@”ﬁ J7=17 of this publication has (have) been deleted in
J ) _
adapting this material for inclusion in the "Trial Implementation of a

Model System to Provide Military Curriculum Materials for Use in Vocational

&

_and Technichl Education.” Deleted material involves extensivé use of

. . .
miditary forms, procedures, systems, etc. and was not considered appropriate
. . . @ . .

for use in vocational and technical education. - '

-
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- . PLAN OF |N$TRU§T!ON/LES$ON PLANPART | ™~ LT
" "IdE C7 INSTRUCTOR ; . | CouRsE TITLE -
. \ ' Masonry Specw.hst
" ELOCK NUMBER Jrprock it
I Introductmnato Masonry .
v _COURSE CONTENT DURATION
B e (Hours)

8. Maintenance of Tools and Equipment 12 .
‘ C . - SN (12/0)
N \ L8 _ Days 6 and 7

Workmg as a member of a six~man team and using a
schbol tecnmcal Qrde};~ file, clean, sharpen, repair, and maintain
masonry tools and equ1pment Al‘r work must comply with
TO 32-1-101. STS 8a 8b, 8c, 8d and 10j(3). . Meas: W,PpC

Hand tools - T .

b o

)
(2) Conérete mixer
)

(é Concrete saw -~
.. (4) Air compressor )
. (5) Paving breaker . h .,
_(8) P'ne.zma’uc Lampe~ .o ]
- (7) Vibrator tampe_l:, . ' y T e
(8) .Power trowel
(9) Mortar mixer . / R <
(10) Tile saw L2
(11) Eleqtri’é drill " . | ’ )
()12)‘ Elec’:tr}c\saw N ‘ )

- 6/0)

SUPERVISOR APPROVAL OF LESSON PLAN (PART I} ~
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PLAN OF INSTRUCTION/LESSOWPLAN PART 1 (Continuation Sheet)

= COURSE CONTENT - -
. b. Working as a member of a six-man team andusing course - (6/0) ‘
equipment and instructions provided by technical orders and check
lists, -pe rform-preoperational inspections on various types of
1asonry tools and equipment’ All work must be conducted in a
safe mamner and comply with the equipment's technical order.-
STS 6a(1); 6a(2), 6a(3), 10j(, and 10j(2).  Meas: W,PC
_ (1) Cor,(:r’ej:e-mixer < . D e
_(2) “Concrete saw ® o ‘
(3) Air compressor \ .
. (4)' Paving breaker
) §
' " (5) Pneumatic tamper , "
(6) Vibratf: ' ' . B ‘ )
.(7) Power trowel ' .
(8) Mortar mixer . o \ -
Tj ' 0(9) Tile saw ‘ " ) '
1 B
u (1) Ele:tric drill - ;
W | ”" ‘ -
(11) Electri¢’saw * ™, .o R -
) - j . . a4 oy * '/
(12) Harnd tools : . ¢ ) \
(13) Electric r;ammer- | ’ .
. ~4 ‘.’. .
“ y ‘
(\‘ ‘. N ‘ ‘ .
. ‘ ) | \ 4 _.
VR ' ./—l - ) .
/ .
' - " '
P ' & )
l' L) ) . . * - ’
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. {T0.32-1-101, Maintenance and Care of Hand Tools
ITO 32-1-151 Hand Measuring and Power Tools
TO 32-1-17 1 Engineér’Hand Tools” .

N

F

‘ Manufacturer's Check Lists and Man uals t . .

_[Concréte Saw (12) -
" JAir Compressor (12) -~ ' ‘

%/Iultipl’e Instructor Requirements

~ ‘e P
. » -

,PLAN OF INSTRUCTION/LESSON PLAN PARR I (Continustion Shoet)-

J~ !
P .

COURSE CONTENT .

. SUPPORT MATERIALS AND GUIDANCE -

: Student Instructional Materials y
{85 SABR55233-1-8, Ma%fenance of Tools and Equipment

WB 3ABR55233-I-8—P1 Maintehance of Tools and Equzpment

TO 32A9-2-6—14 Tamper, Backfill, Pneumatzc, Worthmgton Model W=8

. 2

Tra Qgg Egmpment
.oncrete Mixer

Paving Breaker (12) a
Pneumatic Tamper (12)
Vibrator (12) . . L
Power Trowel (12) - y ]
Mortar Mixer (12)
Tile Saw (12)

-

JElectric Hammer (12)

Electric Drill (12)
Electric Saw (12)
Hand Tools for Masonry (2)

Traimng Methods

1Iiscussion (4 hrs)

‘Deénionstration (2 hrs)
Performance (6 hrs)

upervision (2) 3

Iastructional Guldance
{ise the T.O. fite and have the studenis clean, sharpen, repair, mamtam,
Znd inspect all types of masonry tools and equipment.-

|six~man teams during the practical work.

~

Y

.~
+

W/

D1_v1de the class into

MIR: Tht class will be divided into two. groups for the performance and '
_fwill require one ms..ructor for each group. -

DATE
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PLAN OF INSTRUCT!ON/LESSON PLAN PART |

4z, OF INSTRUCTOR

COURSE TITLE

Masonry Specxahst

BLOCK NUMBER

1

BLOCK TITLE

Instroduction to Masonry

-

COURSE CONTENT T

2 ~DURATION
(Houre)

9. Constru

on Layout

»

a. Working as a raember of a six-man team and using the
assigned materials, area, hand tools, and workbook, lay out 2
building within a tolerance of plus or minus 1/4 indn.

STS Ta.
(1)
(2)
3
(4)

o)

(6)

(7)

Meas: W, PC

Hub stake;'
Batter boards
Layout lines
Plumb bob ,'
Square

Level

Diagonal checking

T

14

(10/4)
Days 8and9

(10/4)

SUPERVISOR APPROVAL OF LESSON PLAN (PART 11} H

DATE SIGNATURE

SIGNATURE
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PLAN OF INSTRUCTION/LESSON F:Lﬂ‘i PART 1 (Continsiion Shabt)

e Sl -"W :

7
COURSE CONTENT S

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
- SADIW9ao~ 1= onstruction Layout . :
. Wh 3ABR55233-1-3-P1, Laying.Out 2 Building for Masonry Construction -
- ) . . . .

| | * Audio Visualddds .
: - Tﬁ nsparencies, Construction Layout
" Training Equipment .
Hand Tools for Masonry (2) . .

Training Methods .

Discussion (1 hr)

Demonstration (1 br) = i .
Performance (8 hrs) . C

Outside Assignment (4 hrs) B

Multiple Instructoi" Requirements
"Supervision (2) : Y .

Instructional Guidance . v

“Fxplain the importance of correctly laying out a building. Discuss the-
methods and procedures of construction layout. Divide the class into six=man
teams and have. each team lay out. 2 building.- Observe each team very. .
closely to-make sure their procedures are correct. Make the following outsidg
assignment: For day 8 have the students study SG 3ABR55233-1-9, For -
day 9 have the students review all the material covered in this block and

be prepared for a test in day 9. The following references should be used in
,preparing the lesson. CDC. 55233, Apprentice Mason, and AFP 88-27, Civil

‘Engineer Handbook.. | ‘
. MIR: The -ciasswill pe divided into two groups for the peffo;'mance and
, each group will require one instructor. . -
| 1o, Related Training (identified i the course chart) BT T
11, Measurement Test and Test Critique o 2

a. Measurement Test

b, Test Critique

\ ~ Q
\
PLAN OF INSTRUCTION NO. ‘
o 3ABR55233 1250 vember 1575| "A%E - 26
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PLAN OF INSTRUCTION/LESSON PLAN'PART | °

"okt 37 NLTRUCTOR COURSE TITLE

Masonry Specialist
| 3-OGK NUMBER BLOCK TITLE

a . ‘Rigid Concrete Structures

——rr T bt COURSE CONTENT

-

2 DURATION
(Hours,

l

1. Concete Mixtures

a. Working a5 a member of'a four-man group, prepare
concrete mixes in accordance with instructional material furnished
by the instructor. All mixes must comply with gven instructions.

STS 9a(l) and 9e.  Meas: W,PC -

(1) Concrete ing'redients

(2) Wa:cer-cement rutio (WCR)
Concrete additives
Fa.ctofs af,fegting concrete strength V
Ingredients oi \stam{ard concrete mixes
Methods ef prepari.ng 2 standard concrete mix ,
Sluz;zp test

Safety precautions

-

8
6/2)
6/2)

"Day 10

* SUPERYISOR APPROVAL OF LESSON PLAN (PART 1D

SIGNATURE DATE SIGNATURE

Y

i a

*3CAN OF INSTRUCTION NO. o ' DATE

3ABR55233 - - . 12November1c75

PAGE NO..

27
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PLAN OF INSTRUCTION/LESSON PLAN PART | (Continuation Sheet)

. _ COURSE CONTENT -

SUPPORT MATERIALS AND GUIDANCE

~

Student Instructional Materials ~

SG 3ABRb5233-11-1, Concrete Mixtures
WB 3ABR55233-1I-1-P1, Preparing Concrete Mixtures

N Audio Visual Aids  ° _
Transparencies, Concrete Mixtures, ‘
Training Film: .FLC-16/146, Principles of - Quality Concrete

Eand Tools for Mixing Concrete (2)

Training Methods &
Discussion (1 hr)
| .Demionstration (1 hr)
Performance (4 hrs) -~
| Outside Assignments (2 hrs)
Multiple Instructor Requirements
Sup_ervision’(?.) L .

. Instructiond! Guidance = ) ,
Explain.and demonstrate the methods of estimating the quantity of materials
for concrete mixtures.. Demonstrate the methods of mixing concrete and
_making a slump test. Divide the class into four-man groupf and have them—
prepare a concrete mixture, and make a slump tegt. Make the following
outside assignment: ~For day 10 have the students study SG 3ABR55233~

- 1 and answer the questions at the end of the text. The following reference
should be used when preparing the lesson: AFP 88-27, Civil Engineer .

Handbook.

Two instructors will be required to supervise these three groups.

E]

z

MIR: The class will be divided into three Kgroups during the performance. '

. ‘o, FORM ]@A . , ' s REPLACES ATC FORMS 1I7TA, MAR 73, AND 770A, AUG-72, WHICH WiL.L sE
ATC APR TS . usgo, | 3 1
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i . . PLAN OF INSTRUCTION/LESSON PLANPART | ' . ’ 2 j
T . OF .NSTRUCTOR COURSE TITLE . " ¢
= " Masonry Speczahst
sLOCK NUMBER , BLOCK TITLE
. . I Rigid Concrete Structures
1 COURSE CONTENT . ' |2 DURATION o
(Hours)
2. Préparing for Concrete ) T 016 ;
. _ ) (12/4)
A : Days 11 and
‘ ‘ 12 ‘
a. ‘. Prepare an area for a concrete slab within given 6/2) -
specifications. - The completed area must be smooth, compacted .
and ready for the construction of the forms STS 6a(3) and 10b -
Meas: W,PC ) L
(1) Compute the area to be concreted i1. square feet
[ -
° . (2) Compute the amount of concrete ne¢ ded
(3) Tools required )
(4) Use of the pneumatic tamper. ) : -
(5) Sife'preparagion , .
7 (6) Checking the completed work
b. Working as 2 member of 2 six-man team and usingthe | " (6/2) .
instructions-provided, build a form for concrete. The form . .
; must comply with the given instructions and be ready to receive
i the concrete mixture. STS 10a and 10b. Meas: W, PC N
(1) 'I‘ypes and applicailons of forms
(2) Tools and ,matirlals -
(3) Methods of building forms
) SUPERVISOR APPROVAL OF‘LESSON' Pi AN (PART 1) ’
—F SIGNATURE . DATE SIGNATURE DATE
s - ?
E J _
- PLAN OF INSTRUCTION NO. . . .
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PLAN OF INSTRUCTION/LESSON PLAN PART 1 (Continuatien Shoet),

COURSE CONTENT

P

-

L ' SUPPORT MATERIALS AND GUIDANCE

»

‘Student Tnstructional Materials

SG 3ABR55233-11-2, Preparing for Concrete ‘ — ‘

WB 3ABR55233-11-2-P1, Preparing Site for Concrete
WB 3ABR55233-11-2-P2, Building Forms for Concrete
CDC 55233, Apprentice Mason o
Audio-Visual Aids . :
. Transparencies, Preparing for Concreting
Transparencies, Building Forms = - 4 ,
Training Film: FLC-8/88, How, to-Mix, Trapsport, Place, and Finish
Quality Concrete < . , -

. Training Equipment I . o R
Tractor Loader (12) . ' _

~

Tamper (12) - :

" Hand Tools for-Preparing Cmcréte (2

Training Methods | .
Discussion (2 hrs) ) .‘ ‘ .
Demonstration (2 hrs) ‘ S »
Performance (8 hrs) =~ - . :
Outside Assjgnment (4 hrs) _ x

Multipls Instructor Requirements

Supervision (2) ’

Instructional Guidance . . . - -
Discuss the purpose and advantage of adequately preparing the site for
concreting. Explain the procedures for preparing the site. Divide the

* class into six-man téams and have each team prépare a site. = | °
Explain the types and construction, features of forms.. Divide the class
into two groups and have each group build forms for concrete. Viake the

following outside assignments: For day 11 have the studénts stidy

SG 3ABR55233-I1-2. For day 12 have the students study paragraph 11,

‘chapter 3 in CDC 55233, ‘The following reference should be used when

s

preparing the lesson: AFP 88-27, Civil Engiieer Handbook.

.

- Each group will require one instructor.

MIR: For criterion.objective 2b, the class will be. divided :fito two ‘groups.

-

PLAN OF INSTRUCTION NO.

3ABR55233
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

© > AlaE OF INSTRUCTOR <] coumsx TITLE

SN o o ) Masonry Specialist

. DATE
3ABR55233 12 November 1975

WLOCK NUNSER BLOCK TITLE
I Rigid Concrete Structures ,
1 ‘ COURSE CONTENT ] °g""7'°"
oure)
3. Reinforcement Materials and Tools -8
- T (8/2)
! Day 13
a. Working as a member of a six-man team, measure, cut, (2/1)
and install wire mesh for'a concrete slab. The wire mesh mu:t »
fit correctly within the forms. STS 10c(3). Meas: W,PC
" (1) Need for reinforcing—cenerete
" (2) Reinforcement materials ’
2 (3) Tools and equipment ¢
(4) Installation péocedures
b. Tie and install reinforcement material to provide a (2/.5)
bond between a concrete wall and slab. The reinforcement '
materials must fit correctly within the forms and the joint -
must be as strong as the rest of the structure. STS_10¢(3) “F
IOe, and 10j(3). Meas: W, PC -
‘(1) Reinforcement ]omts in concrete .
(2) Driliing holes in concrete
ST
(3) Cutting reinforcement materials .
(4) Installing reigforcement materials
(5) Tying reinforcement materials '
- SUPERVISOR APPROVAL OF LESSON PLAN (PART il :
SIGNATURE © DATE SIGNATURE DATE
o
PLAN OF INSTRUCTION NO. PAGE NO.

AT o, 13

UsSED.
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"PLAN OF INSTRUCTION/LESSON PLAN PART | (Continuction Sheet) |

. COURSE CONTENT

c. Fabricate »a steel reinforcement section for a concrete
column. The section must fit inside a frame 2 feet square and

4 feet high. STS 10¢(l) , 10¢(2).- Meas: W, PC

(1) Measuring reinforcement materials -

(2) Cutting and bending reinforcement materials

(3) Installation procedures
SUPPORT MATERIALS AND GUIDANCE

o

Stedent Instructional Materials
SC 3AGR55233-11-3. Reinforcement Materials and Tools
WB 3ABR55233-11-3-P1, Installing Reinforcement Material

Audio Visual Aids S
Transparencies, Reinforcement Materials and Tocls

Trainirg Equipment .
Bending Table (i2) .
Hand Tools for Installing Reinforcement Materials (2)

Training Methods
Discussion (1 hr)
i Demonstration (1 hr)
Terforiaance (4 hrs)
Cutside Assignment (2 hrs)
Multiple Instructor Requirements
‘Supervision (2) )

; Instructional Guidaice _

Si.cuss the types and uses of reinforcement materials. Demonstrate how

:0 measure, cuf, bund and install reinforcement materials. Divide the class
int> fwo groups and have each group complete the workbook. Make the

iclowing cutside assignment! For day 13 have the students study SG 3A13R55233-~
II-3 and answer the questions at the end of the text. T

M:R: The class will be divided winto two groups for-the performance.
Each group will require oneinstructor.

%

PLAN OF INSTRUCTION NO, PAGE NO. ™

.o
3 .

3,BR55233 - T 1%§ovember].9_% 32
e ) ,l 35 ' , . ’ ’ ’




[
A}

— [l

PLAN OF INSTRUCTION/LESSON PLAN PART |

.. %C OF INSTRUCTCR COURSE TITLE .

Masonry.Specialist -

BLOCK NUMBER BLOCK TITLE

it

Rigid Concrete Structures
COURSE CONTENT K

DURATION
(Hours)

4, Mixing and Placing Concrete

a. Working as a member of a six-man teamand using the
concrete mixer and required hand tools, mix, -place and finisha
concrete slab. Completed slab must be ready for the curing |
arocedures. STS 6a(1), 9c(4), 10£(1), 10£(2), T0€(3), 10g(1), .
10¢(2), 10g(3), 10g(@), 10g(5), 10g(E), and 10g(7). Meds: . W, PC

™

.Preoperational check of concréting equipment
Safety precaytions
Concrete ingredients )

Mixing concrete

Placing concrete

Screed, float, and finish concrete
; .
&

A
M

-

b. Working as a member of a six-man team, mix, place,
and finish concrete for a wall structure. The completed
structure must be ready for the curingprocedures.

STS 10d, 10e, and 10f(4). Meas: W, PC

‘P
(1) Types of mixtures required '
{2) Tools and eqﬁipment

.3) Mixing procedures

. {Days 14 and

16
(12/4)

.15
6/2)

(6/2)

SUPERVISOR APPROVAL OF LESSON P .AN (PART II).
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: r ‘ PLAN OF INSTRUCT!ONkéSON PLAN PART [ (Continuetion Sheer)

COURSE CONTENT

. |SG 3ABR55933-1-4, Mixing and Placing Concrete

‘ (4) Placing and finishing proc/gdures : ‘ ,
(5) Plagement and use of anchor bolts
(6) Curing procedures
(7)) Safety precautior:zs
SUPPORT MATERIALS AND GUIDANCE

Stucent Instructional Materials

WB 3ABR55233-II-4-P1, Placing Concrete for a Slab \
WB 3ABR55233-1-4-P2, Placing Concrete for a Wall ' - ¢,
CDC 55233, Aporentice Mason ’ ) .

Audio Visual Aids -

Transparencies, Coucreting .
Transparencies, Mixing and Placing Concrete in Wall Forms
‘ .

Tra:ming Equipment

"} Trzining Methods

Condrese Mixer (12) 5o .
Power Trowel (12) .

Vikbrator (12) : :

Hand Tcols for Mixing and Placing Concrete (2)

Dis cussion (2 hrs)

Dermonstration (1 hr)

Pexforraance (9 hrs) e
Outside Assignment (4 hrs) e

4

Multiplve Instructor Reguirements

Suy ervision (2)

Instructional Guidance ‘ ,

|paragraphs 12 and 13, .chapter 3 in CDC 55233.

For criterion objective 4a explain the methods of mixing and placing concrete.
Divide the class into two groups and have each group mix, place, indfinish a
cor.arete slab. For criterion objective 4b, explain and demonstra e how to mix, -
place,-and finish concrete for a wall structure. Make the following outside assign- )
ments: For day 14 Lave the students study SG 3ABR55233-I1-4 and answer
the questions at the :nd of the text. For day 15 have the students study ~~

The following refere nce should be used when preparirg the lesson:
AFP 83-27, Civil E:gineer Handbook. o

. MIR: The class will be divided into two groups for the performance

_ ,nd will Tequire one instructor for each group.
R}

»
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PLAN OF INSTRUCTION/LESSON PLAN PART |

A: CF INSTRUCTOR . COURSE TITL :
‘ : . M;;}:onry Specialist

SLOCK NUMBER BLOCK TITLE ,

I Rigid Concrete Structures
COURSE CONTENT

DURATION
(Hours)

5. Curing Concrete

(6/2)

. . Day 16
a. Using given procedures, apply the material necessary to j (6/2)

protect the concrete from extremes of weather and to effect a *

satisfactory cure of concrete slabs and structures. The applied

_materials must produce a saixsfactory cure. STS 10i(1), 10i(2),

‘and 1 10i(3). Meas: W, PC ]

@ Concrete curing materials

(2) Reasons for curing concrete

(3) Methods of curing conc;_réte

A

(4) Cold-weather concreting

(5) Hot-weather concreting

\

SUPERVISOR APPROVAL OF LESSON PLAN (PART 1)
SIGNATURE . - DATE 3 SIGNATURE

H

i
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;o " PLZN OF INSTRUCTION/LESSON PLAN PART 1 (Gontinuction Sheet)

. COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE
St:udent Instruetmnal ‘Materials - ’ T
BR: uring Concrete ‘
WB 3ABR55233 II-S-PI Curing Concrete Slabs and Wall Structures

“ | Audio Visual Aids ‘ o

Tr'msparenc ies, , Curing Conbrete , : '

Tr. dining Equipment
Haid Tools for Curing Coacrete (2)

{

Tr:.ining Methods ‘ Y
Dis cussion (2 hrs) T , “ e ,
Pe:formance (4 hrs* : "

Outside Assignment (2 hrs) .

Muitiple Instructor, Requirements, ) : . L
Supervision (2) . S . .

’ N
Instructional Guidance

Discuss the reasons for curing concrete. Name and explain the various -
. ways of curipg concrete. Divide the class into four-man groups and have
them apply conecrete curing materials.. Make the fgllawi

For day 16-have the students study SG 3ABR55233-1I-5 and answer the
questions at the end of the study guide.

.The following reference .should be used when preparing fhe lesson

AFP 88-27, Civil Engineer Handbook. -

4

MIR:
Two instructors will be required to supervise these three ‘groups.

ey
E]

The class will be divided into three groups for the performance.

ng outside assignment:

.

&,

- »
’ o ~ -
* :
; L3 Iv’\ ~I ’
' : .,
; )
s : ‘ :
} - A
! & .
2 . 4 * ' ]
i - |
; ‘ .
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" PLAN OF INSTRUCTIGN/LESSON PLAN PART |

i .-M< OF INSTRUCTOR | : - . COURSE TITLE,

. Mas_onxy_Sp.emL
BLOCK NUMBER BLOCK TITLE P
s | . Rigid Concrete. Structures .
couRse CONTENT 2 DURRTION .
.- (Heure) ~

6. éoncrete Maint;e@ce and Repairs ) : .' : ' ‘2? "
' v : . - . (16/6)°

, - ~ |Days17,18;-
. - - - and 19 -

a. Usmg the prescribed tools and equipment and” fouog/mg . (8/2)-
given instructions, inspect and remove a-damaged section of L
concrete and-prepare the area for repair. Completed area must .
be ready for repairs. STS 10b, 10](1}, 10j(2), and 10j(3).

Meas: w, pC 0 ! > ~

(1) Inspect defectwe concrete ‘area

(2) Determme portion of concrete wlnch must be '
removed- 3 1 A

) (3) Tools and e"q‘ﬁ’ipment required

-
>

(4) Methods of "emovmg damaged area g

)
7\‘_9) Preparmg the atea for repa1rs J
(6T Safety precaut;ons ‘ \:

b Usmg the preacrxbea tools and equ1pment and
' observing givén requirements, mix, place, finish, and cire a’
eoncrete patch to the requn'ed spec1f1cat1ons. Repaired patch
. must meet or exceed all requited specifications. STS 9b, 9d,
.- 104, and 10h. Meas W, PC \

’/”. A(l) Method of preparmg snbgrade and edge of old slab ‘

L - sugnvasomp?novkt. OF LESSON PLAN (PART 1)
SIGNATURE B - DATE . SIGNATURE

»

©

PLAN OF INSTRUCTION NO. ‘ 3 oare PAGE yo- a7
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' : " 'PLANOF INSTRUCTION/LESSON PLAN PART | (Cantinustion Stbet) * - | i
c '  COURSE CONTENT , < )
== F|. % . ' (2) Mixing procedures - B L g
., l . * . T - {
' “(3)-"Placing procedures > -
(4) Finishing procedures . T '
. (8) Curing procedures -
1 ) . - :
_ c.-Following given instructions,remove, clean, and store (4/2)
. ... concrete forms and finish the concrete surface torequired -
‘ specifications. ‘The forms must be cleaned and stored correctly | o
.- and the concrete surface must Téﬁt required Specifications. = 4
. -| STS10h.: Meas: W, PC .- | "
y ‘. ) ’ - . rﬁ -
' v (1) Form removal © T
. ' . .~ (2) Cleaning, oiling, and storing of forms
(3) Slurry paste =
) “~ (4) Finishing concrete surfaces = - -
- Y . - Sy .
(5)- Safety precautions - B ’
- . —_
’ < .’)’
. el -
. @ A , ,\\
J') . ! - \S
“ -
2 i T k
' h | ' ‘ - ) B ) !
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Py e

" COURSE CONT!NT

SUPPORT MATERIALS AND GUIDANCE

Student Instructlonal Materials ' /

¥ . |SG3ABR55233-1-6, Concrete Maintenance and Repairs.
B . ‘| WB 3ABR55233-II-6-P1, Repairing ’Damaged’Concrete

: " |wB 3ABR55233-TI-6-P2, Remove Forms and Finishing cmm
) .. . |CDC 55233, Apprentice Mason . |

Audio Visual Aids ‘ i
'I‘ransparenc1es, Concrete Mamtenance and Repairs o

vement Breaker (12)
Air Compressor (12)’ - .

Concrete Saw (12
Hand Tools for Concrete Maintenance (2)

& Training Methods ]
~ |Discussion (5 hrs) . -
Performance (11 hrs) , ) .
Outside Assignment (6 hrs) o ~

Multiple Instructor Requirements
Supervision (2)

Instructional Guidance
For criterion objectives 6a and 6b, discuss and demonstrate the methods of
inspecting damaged or unsafe concrete. Divide the class into two groups and
have each group remove and replace a section of damaged conerete. For

- = lcriterion objective 6¢, discuss and demonstrate the methods of removing fors,
< filling voids, finishing concrete surface.,, and cleaning and storing forms. .
-t . = Divide the class Jinto two groups and havz each group remove, clean and store
concrete forms and finish the concrete surface. Make the following out51de
|assignmenis:” For day 17 have the students study SG 3ABR55233-11-6.
For day 18 have the students review chapter 1 in CDC 55233. )
For day 19 have the students review all the maJ:em.zl covered in this block’
Jand be prepared for a test.
The following references should be used when prepmng the lesson: CDC 55253
Apprentice Mason, and AFP 88-27, Civil Engineer Handbook.

MIR: The class wﬂl be divided mto two group.s for the performance and
each group wiu require one mstructor.

!

e e L

7, Measurement Test and Critique - o 2
N ", ‘
2. Measurement Test ' : l : i
4 b. Test Critique
PLAN OF IHSTRUCTION NO, & - .DATE - PAGE NO.
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and Technical Education." Deleted material involves extensive use of o
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SAFETY
OBJECTIVE
. To_present information.on some- of the hazardspresent in accomplishing your

duties a5 a mémber of the Air Force and the prescribed safety progedures you should
follow to avoid personal in]ury or equipment damage. .

B

INTRODUCTION

As an Air Force specialist or technician, you should have two primary aims in life:
one, to do a first class job in your assigned duty; the other, to return to civilian life,
either by discharge or retirement, in as good a physical condition as possible. A
thorough knowledge of the hazards confronting you, the established safety rules to pro-
tect you, and your observance of these safety rules, may determine what condition you
will be in when you return to civilian life. In fact, 1t could determine whether or not
you live long enough to become a civilian again, . .

1057, =4t

The object of this study guide is to help you prevent miury or death to yourself or
to your fellow workers, and to prevent damage or destnuction of Air Force equipment.

Information on general safety practices is in SG AFS 54, 55, and 56, Safety. The
safety practices pertinent to your specific job are covered here. .

Job Safety .

Safety is a business. Accidents are costly. Money spent on materials and man- ~
. power for costly accidents is wasted. It cannot be redeemed. Even if no personal
ifjury is involved, materials damaged by unsafe acts are costly to the Air Force.

- Injury and material loss are only two of the many factors which are involved when
an accident happens. Gther factors are that the efficiency of the organization is affected, -
morale is affected, and if enough accidents happen it could impair the good relations '

between an orgamzation and the community,

A standard dictionary defines the word "accident' as "an event that takes place
without foresight or expectation.”" This definition means that with adequate foresight
most accidents can be prevented. Only 2 percent of all accidents are caused by natural
phenomena such as'lightning, 10 percent até caused by physical hazards, and 88 per-
cent are caused by unsafe acts of people. This is illustrated in figure 6,
a

— ——You wﬂl—bwerl&ng -with-tools; equipment—and—materials%hatﬂewaremet familiap——

withs Listed below are some of the safety precautions you should take while performing

‘ your job. If you are not familiar with the equipment or procedure you are to perform,
’ check Air Force Manual 127-101, Accident Prevention Handbook, before proceeding-

TOOLS AND EQUIPMENT. Poor maintenance and the improper use of common
hand and power tools result in many accidents which can be avoided if proper safety _
procedg;‘es are followed. -One of the most abused rules in the use of tools is: - . . .

19
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Use the right tool for the right job. Some add itional rules that w111 help you be a
.safer workma.n are hsted below:

“

?

: "é. 1Keep.tools sharp. ‘ . 8
b. Keep tools in their proper place.
c. Replace handles that become splintered or loose. ' .

d. Dress mushroomed heads on cold chisels, punches, drift pins, etc. Flgure
: 2A shows a chisel with 2 mushroomed head and figure 7B, shows a chisel
after the mushroomed head has been dressed.

8y
PHYSICAL

HAZARDS
* prf‘e‘r«'gﬁza/

Figure 6. Accident Causes F1gure 7. Dressing a Cold Ch1se1 Head
e. Protect the edges of cutting tools with a sheaJ:h or by stonngthem separately
from other tools :

»

%

Select a box.end_wnenchnmsockeunppeienencelo_m_open-endwm;ust-—
able wrench as they are less likely to slip. To help prevent shppage always

pull the wrench toward you.

f

‘e
’

¢, Wear goggles or face shields when there is.possibility of flying chips, sparks

‘' ete. Figure8 shows a workman ‘wearmg eye protection properly.
v ht led small items that are being worked on in.a vise.
. i, Never use a tool for anyt.hing othef than what it is intended for: i.'e., using a
hammer handle for a pry bar, using a wrench for a hammer, using a knife for
- a screwdriver, or dsing a screwdriver for 3 pry bar, as shown in figure 9.

‘
-

' N - .

.- . 20

‘




+ WRONG RIGHT WRONG - RIGHT
c D E F

WRONG

( Figure 8. Correct Eye Pé'?o't'ection L ?‘igure 8. Use Screwdrivers Correctly
- —— 4. ‘Use screwdrivers for what they are designed--to drive and remove screws. - e

Note the right and wrong uses in figure 9. Keep the blades ground and shaped .

properly at all times. Select the proper type and.size of screwdriver for the
. job. Never hold an object in-one ha.nd while working on 1t with a screwdriver.
C Pla.ce it ina vise.

. k. Use ﬁles and rasps with handles that are designed for them. Without the proper
handle, a file or rasp is dangerous because it is eas? for the tang to injure the
s . palm of your hand.

AN

E3

1. ¥Keep chisels and. punches clean and sharp because it is easy for a dull tool or
y—teeHe—sHp—ané%ﬂjure you,

LADDERS AND SCAFFOLDS As a mason you will be required to work frequently
from ladders and scaffolds. Working from a ladder or scaffold is much more hazardous
than when yoy have both feet firmly on the ground or the floor of a building.

ol Ladders,, There are many precautions that you must know to make it sa.fer for
you to be on ladders. . s

a. Always inspect ladders before use. Do not use a ladder that has a knot, check,
split, or broken side rail 6r rung-~-condemn-it!

PAFulToxt Provided by ERIC
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Figure10. Correct Ladder Placement

X
S

-
[

Never stand on a ladder that is not ‘placed on firm footing.

Be sure that the ladder is plz;.ced ata safe"a.ngle from the walls, A good rule
' o follow is to place the base of the ladder one-fourth ag far.out from the upper
support as the length of the ladder, as shownin figure10. & - Vo

- -SAFETY-SHOES

Figure 1, Lé.dder Safefy .Shoesr

14 LENGTH OF LADDER
r

»

Never splice ladders together with ﬁre, ropes, etc; use an extension ladder. y

d.
) e. Pretest all ladders before 'ﬁsing by placing hbrizo_nta.lly with blocks under both
. ends and bouncing in the center.
'f, When using extension ladders be sure they_have a minimum overlap of at least
15 percent of their length for each section, ’ -
g. Rope off all doorways in front of 2 ladder and place warning signs; If any
danger exists from slipping, tie the top of the ladder to the structure.
& S A ’ N .
5;}-‘)- vt .
h. Use handlines'td raise and lower tools and materials.
i. Do not overreach when working from a ladder. Move the ladder.
jo - Never use metal ladders in areas where contact with electric powerlines is
- . pOSSible.: ) ) s Pl
Do nbt use stepladders over 10-feet high. Never use one as a straight ladder.

Vs,

N

never stand on‘the top platform, X
22 .
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‘ * 1, Safety shoes, a,s,shown in figure 11, or spikes should.be installed on the ends E /
NN - of ladders to keep them from slipping. ) . )

Scaffolds, Scaffolds, if erected properly, are considered safer and less tiring
: to work from'than ladders. Listed belgw are some of the precautions you should be
. aware of while working from scaffolds. . :

» a. Inspect all parts of a scaffold before use. Do not use it if the metal is damaged.
by corrosion’or the wood parts have defects, such as checks, splits, unsound
knots, of decay. ’

b. Before getting on a scaffold, }:heck to m_ai:e sure it is p‘lumb and level. Com-
+ pensate for unevenness of the ground by blocking or using adjusting screws.
c. If the scaffold is over 10 feet in height, anchor it to the wall, Be sure the
braces fit and run diagonally.’

), . d. Check the lunber and make sure the grain is straight. Be sure that no nail= o
- - ~ - heads are protruding as you could trip over them or catch your clothes on them.

. Y -
e. Provide guardrails, regardless of height, on the full length of the scaffold and
also at the ends. . . Y

f. Use ladders when climbing scaffolds. Be sure they are erected with the ladders
lined up from top to bottom.

g.- Planking should have atilerést a 2-footg>ver1ab. Nevér use planking for other
purposes. Do not paint planking excepf on ends for identification,

h. Pretest all planking before using by placing it horizontally with blocks under
‘e ’ both ends and bouncing in the center, as shown in figure 12, -

——

. HANDLING MATERIALS. The weight of a mason's tools and various materials
often requires more than one man to lift., The Accident Prevention Handbook, AFM-
127-101, recommends that objects weighing more than 50 pounds NOT be lifted by
one persaon. ) - ) .

“!if;; ’ ' . . > o ~
. When lifting items use the proper lifting position, as shown in figure 13. This 50-
pound maximum ig only a suggestion; when it is necessary to lift an object and it "feels"

heavy to you, usq“a mechanical lifting device or ask for help. Save your back!

ELECTRICAL HAZARDS AND PRECAUTIONS. You must be especially careful when
working in an area where there is the possibility of contacting an electrical circuit. If
] ____an electric wire or cable is near your work area, it must be assumed that it is-a "live"
T . . wire. Treat it with extreme care. '

Electric tools and equipment will save ;yo;.x valuable time and make the job much
easier for you. However, there is a hidden danger involved if the tool should develop
a short circuit. ’ -

| o)




- ‘ . ' ‘ . ] D A \ . ¢
. Frequently a newspaper somewhere tells of a workman being electrocuted while .
using a drill motor, powersaw, or other piece of electrical equipment, .These deaths )

¢ would probably not have happened if the workman had made sure the electrical tool wis
groundgd properly, - ' ey ! ) - B

" Figure 14, Electric Drill With Polarized Plug

Before you use a.power tool, be sure iX
is equipped with a polarized (grounding)plag,

as shown in figure 14, and a three-wire cord

containing a grounding conductor (green).

— Whenyouplug-it-inateceptacle; be-certain- T
that the receptacle is-aiso grounded properly.

Y

_ /

" . Figurel3, Proper Lifting Position

. L 3
' If a short develops in a tool and the .
. cord is connected into a grounded re-
ceptacle, you will be safe. ’

If you use an extension cord,- handle .
. it so that the insulation does not become  §
damaged. Dragging extension cordsover -
sharp edges or rolling heavy trucks or
materials over them, as shown inFig. 15,
damages the insulation and causes an un-

safe condition. Do not pullon the cord to
remove the plug®rom the outlet as it will .
loosen the connections and fray the wires,
which could cause an unsafe condition.

L

‘ -~ '

-Figure 15. Do Not Damage Power Extension
24 Cord ‘ .

PR v e Providea by eric [JENRY




) . I:a\dders are used to gain access to wqi'k which cannot be reached from the ground
ox;‘?loor level? You should use a ladder only in places where they,can be used safely.

This enables you to accomplish your work fgs_t_gg Ian_g much more comfortably thah

by using scaffolds, "o - — .

-

. Types of Ladders
There are various types of ladders., Your job ré’ctuires the use of single ladders,
extension ladders, stepladders and trestle ladders. ‘

W\ b SINGLE LADDERS. This type of

; ladder consists of two side rails ranging -
from 8 to 30 feet in length and joined by
\o ’ | _)J : steps (rungs) at 12 -inch intervals. Singi

ladders may be constructed of wood or
metal, A typical single ladder is shown
\ . infigure 16. The selection and use of a
single ladder depends on the height at

°
I , which you must work. .
° E\ .EXTENSION LADDERS. These
ladders, as’shown in figure 17, consist
! of two single ladders one of which slides
. in rail guides: - This arrangement permits
/ U

r—— ' the ladder to be adjusted to different
I heights. They are equipped with two-

! automatic locks, a metal shackle, pulley,
o ' | and rope.

STEPLADDER. Figure 18 illustrates
. a stepladder which is intended to be used
) =] as a working'platform at any one of its

steps. Each step snould afford a s;ﬁ/

. footing for the worker. Each step shéuld
be secured to the 'side rails, The Iocking
device or spreader which holds the front .

. and'back sections apart should be of a

Figure 18. A Single Ladder positive action locking type.

. SINGLE LADDER!

TRESTLE LADDERS. Trestle ladders consist of two single lgd(iers hinged at
the top to form equal dngles with the base. When two of these‘ladders are erected

with a plank or extension platform extending between the rungs of the two ladders,
the combination forms a painter's trestle as illustrated in figure 19. “Phis type
of ladder is useful on both interior or exterior work. ~

<

25 . \
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An Extension Ladder
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Figure 19,
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Safety Preeautions When Using Ladders : : RN ‘ T 4 @ 1
3 . \ ' v
The following safety precautions should be adhered to when usmg ladders. L

- -

"1. Neyer usea single ladder over 30'¢t long. : : S ok

2. Extension ladders should never exceed 60 f in length.

>

3. Stepladders should not be more than 20 ft high. ~ . o o,
- ’ . N PN ., ’ ¢ . ‘ .
4, Store ladders in dry, warm areas. . o

~ /

5. Protect wooden lfidders #ith clea.r coatings .,...‘(\\

6.. Stra.xght and extension la.dders must have safety shoes like those shown 'in .
.}\-—ﬁgure 17, \ .

7. Never use a ladder that been spliced. o C ’ ‘- -
. ] . T
8. Nevét on top platform of a stepladder. Y

9. Never usée metal ladders around electrxcal powerlines.

10. Never climb beyond the third rung from the top ofa single or extension ladder. o

v

11, Never slide do aladder. )

der w1th greasy or slippery shoes.
LA .
13. . Never work more than one man at a time on a ladder.- CEaelL o

12. ‘Do not climb

‘Erection Progedures for Ladders . ) -

are many steps to remember when erecting ladders. Some of the most

are listed below. | —_— .
y .

‘1. Alwiys perfornfx a close inspection of the ladder before you use it.

impo:

t Insure that the top of the ladder is against a firm support.

J— B T e e . =

< Insure that the base is on fxrm and level footing.

4. Never place aLladde&/injront Mdmp_mﬂemnunwmeone is at the _
bottom of the ladder Yo warn people.

5. The foot of a single or extension ladder should be a distance of about one-fourth
(1/4) thé length of the ladder from the structure (gee figure 20).

o
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ST WALL OF STRUCTURE,
R S floor or ground level is a-scaffold. ..
- — Scaffolds" made from dimensional
F o lumber and usually constructed at the job
! — 4l site by carpenters are expensive to build,
il .~they are combersorfie and they are hard'to N
- W .~ move, They are generally out-dated and L
— : Ve have been replaced by manufactured tubu-
— 9 7 lar steel 6r aluminum scaffolding. )
/. — &) .7 .
s [ Eil Scaffolds are either fixed, portable, -
: =\ or suspended, The fixed and portable type
. — & scaffolds. are self-supported. Suspended
- vy £ scaffolding is usually designed and used
— ) to reach very high surfaces.
. P ‘' . >
, e CENGTH .
) I} 'OF LADDERl
¥ > cen-0s3-
x ‘ ¥ i B
/l -—
, // Figure 20. Ladder Stability r
: / Types of Scaffolds ™ <
L Our discussion wjll cover aluminum
K stairway scaffolds, adjustable metal .
.. scaffolds, ladder jack scaffolds, and v .
{ J sw1ixg stage ‘scaffolds. L R *
. . ALUMINUM STAIRWAY SCAFFOLDS. N ,
These scaffolds, as-shown in figure 21, ‘ , '
are strong, light in weighf, and easy to
handle. It can be set up by one man; no .
special tools are necessary, They are
“handy for.exterior and interior work.
They roll through doorways and fold for - .
. . conipact storage. This type of scaffolding _\:
.-, < comes in several ser:,tions. = .
= _Jl -
: The base (figure 21, section B) may b
be equipped with either one or two plat-
* form boards,” usually twa.4vhen only the
;o base is used. The base-is—equipped with oo
ddjustable legs, as shown in figure 22, Figure 21. Aluminum Stairway Scaffold
Y : ’ S’ 28 . ; !

| -
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- ( and locking casters, .as shown in figure 23. Rblling outriggers can be installed '7 7
: when needed, see figure 24. . .-

-

The half sections (figure 21, section (f) may be used separately with the base
section.or in combination with a base section and an upper section (figure 21, section D)
as the need arises, Install the guardrail (figure 21, section E) on the top section,

-

=z

» torw

LOWER THE
© COLLAR PAST
SAFETY LOCKS

TWIST AND RAISE
COLLAR PAST
SAFETY LOCKS

THREADED NUT CLOSES

THREADED LEG

SLIDES TO THREADED LEG
EFJ POSITION LOCKS IN POSITION
~3
™~ & .

n - Figure 22. Adjusting the Legs
~ '

. 3 WEIGHT OF

SCAFFOLD

ENERGIZES
BRAKE
HERE

+
WHEEL
’ FREE
TO ROLL

WHEEL 1S

. OFF CENTER .
Sem——— fpmst—— .
FREE TO SWIVEL WHEEL ON CENTER
- Lo . ~ NOPSWIVEL NO ROLLING
) ‘ UNLOCKED . Locxio,, o . Lo
’ T o .- 0 s L
‘. ' , Figure 23. Locking the Wheels . -

ADJUSTABLE METAL SCAFFOLDS. Adjustable nfétal scaffolds made from
tubular steel are strong, light in weight and have a low wind resistance, (see figure 25). -
These scaffolds are designed primarily for outside use. Assembly and dismantling is
quicker and less hazardous than working with wooden scaffolding.. Erect and dismantle
these scaffolc{s 3.ccording to the manufacturer's instructions. -

to had
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_— . Figure 25, Adjustable -~
~. Figure 24. Installing Gutriggers Metal Scaffolds

H

SWING STAGE SCAFFOLD. The swing stage scaffold is different fror}yéther of
the previous types discussed. It is used'to reach upper surfaces of very high struc-
tures by suspending a platform from the roof or cornice as illustrated in figure 26.
This scaffold is made up of several parts. They are named and pictured in figure 26.
‘These units should be kept in perfect working condition at 3ll times.

-~ ““LADDER JACK SFAFF’&T)S Ladder jack scaffolds is a form of scaffold that
endbles you to work on-a platform with safety, speed and comfort. By using two ladders,
an extension plank, and two ladder brackets, like the one shown in figure 27. A

scaffold can be erected quickly. ’

"~ Scaffolds-of various types are used in construction, repair, and maintenance of
buildings and other structures. It is practically impossible for a workman to do
satisfactory work at a height greater than 5 feet above the level on which he stands,
without the use of a scaffold. - ‘ .

Types of Scaffolds
There are many types of scaffolds in common use. The types include single pole

(where the wall supports ‘one side), double or independent pole (where the scaffold

stands by itself), tubular metal scaffold (commerecially manufactured), suspended

wifidow jack, ladder jack, and horse scaffolds, Some of these are shown in

figures 28 thru 32. ™

» . N
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CORNICE HOOK

BLOCK & TACKLE

GUARO RAIL

v
STIRRUP——t
~

~

T0E IOAROS

TIE-BACK ROPE

LR BUMPER

Figure 26. A Swing St'agegafford

»

31




Ly

5 o
= 1
v
T
e
.o
2.
‘ g

L
I
~

1
I%

8 O. 0 O d

|

or Bracket

\

Figure 27. A Ladder Jack
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3 LADDER JACK

Figure 31, Ladder Jack .
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R When Using Scaffolding

The following safety steps should be adhered to when using tubular type scaffolding:

All parts of any scaffold must be constructed or erected to prc;vide an ample fa'.cior
of safety under full loads.

2. Scaffolds must be inspected and kept in safe condition at all times,
3. Each scaffold should be provided with a safe means of access, either by stairway
or a properly secured ladder.
/ 4. The casters on portable scaffolds should be locked when the scaffold is in its
‘ proper position,

5. Never stand under scaffolding when it ié in uge,

6. Use outriggers when the scaffold exceeds three secti}h%.

7. I scaffold is over 40 feet, use properly a.nchored guy wires or tie the scaffold
to the structure.

. The followmg safety precautiosz should be adhered to when using swing stage
scaffolds:

1. After erecting a swing stage scaffold, hoist it one foot off the ground and test it
with four times the working load.

2, Lashthe swing stage to the building or structure after hoisting to keep it from
swinging outward. .

3. Use,wire cables for hoisting equipment when working with acid solutions.A~

4. Swing stage scaffolds not in use should be lowered tp the ground for safety reasons.

5. When raising a swing stage scaffold, keep the weight on the outside of the platform
until the swing-stage is secured to the building.

6. Make it a rule never to.touch the wall next to a swing stage until it is .secured to
the building. "A light push against the wall may swing the stage out so that one or *
more painters may lose their balance and fall.

7. Inspect and perform necessary ma@&nance on all hoisting equipment before using.

) 8. Tackle block rope will be stored in a dry place. -
9. Tackle block rope should not be permitted to scrap'e 'against sharp projections.
10. Rope under heavy loads must not be pinched beMen hard surfaces.
11; Inspect all planks which are used as a part of a swing stage scaffold.

32
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Safety belts and lifelines will be worn when 2 man is requirgd to work on high
scaffolds. The-lifeline attached securely to the building should be only long enough to
permit the masonry specialist to rfeach the working surface. Should he
fall, the lifeline will keep him from falling any*great distance, see figure 33,

.
con-048

Figure 33, Safety Belt and Lifeline

SUMMARY

Safety is your business. It means your career ind, sometimes, your life,
.Before starting your jobs, determine whether or not you can accomplish the specific
tasks safely. . :

QUESTIONS
1. Name four types of ladders.
2. When should a ladder be used ? .

What is the rule for proper} placing asladder against a wall?

What type of finish.should be applied to wooden ladders? °

\YVhat are the z;dvantages of a.lum.inum and steel tubular scaffolding over wood type? ~

. - When should outriggers be installed on aluminum scaffolds?

' 7. What is the purpose of a lifeline?

8. .' What z'a.re the two main reasons for accidents with tools ?

9.7 Wﬁat,s_hOuld be done with a cold chisel that has a "'mushroomed'* head? -
34
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10 Which type of ;I:ench 181 the safest to use? ) 63 ‘ -
11. How should you hold an object from which you are removing a screw? A
12. What should you do with a ladder that has a broken rung in it?
13. How far from a building should the base of a ladder be placed?
14, Before you use a new ladder, what should you do with it?
15, ggog must work on a ladder in front of a doorwé.’ﬁ what precaution should you

- take -

. 16. Which is the safest to work from, a scaffold or a ladder?
17. Whai should you do to a scaffold that is 20-feet. high?

18. What should you use to climb a scaffold ?
.19. If you are going to use; new piank,-, what should you do?

20. According to the Accident Prevention Handbook, you should have help when lifting
objects that weigh over how many pounds?

T \h N .
- P~ 21, What is the purpose of grounding a power tool?
+ 22. What precaution should be taken prior t!? using any electrically powered drill

motor ? . .

~

76%

]

REFERENCES L © o 5
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1. AFM 127-101, Industrial Safety Accident Prevention Handout
2. CDC 55253, Masonry Specialist :
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MATHEMATICS AND ESTIMATING'

-

OBJECTIVE f 3
To present a review of simple math as used in the masonry field.
. N
INTRODUCTION . /

This study guide covers arithmetic, the first branch of mathematigs. Here you

will review the four basic operations: additign, subtraction, multiplication, and ; &t

division. It includes the study of numbers and the methods used to compute or solve |
.problems with quantities expressed by numbers. '

WHOLE NUMBERS ' N,

Whole numbers represent complete units. The whole number, 1, represents ore
complete unit; 2. represents two complete units; 3, represents three; and so onw’ixs
an example, the whole number, 6, 836, represents six thousand, eight hundred, and
thirty-six complete units. e

Commas separate the major groups when used in whole numbers.. The whole
number twenty-nine million, seven hundred forty-five thousand, one hundred sixty-
three is written as 29, 745,163. . -

- FUNCTIONS INVOLVING WHOLE NUMBERS
Rounding Off

Rounding off a whole number expresses the number in a shortened.or condensed
form to the nearest whole number. When rounding off a whole number, first determine
the place to which you want to round off. ‘Then look at the number diréctly to the right
of the desired place. If it is 5 or more, the place becomes a number #ith a value of
1 more added to it. When thé number to the right of the place is less than 5, then the
Value of the desired place number remains unchanged,

Examples:
- (1) 475, rounded off to tens = 480
(2) 474, rounded off to tens = 470
\ ;
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Math Operation Signs -

Math operation signs are frequently used to indicate the desired operation on a set

- of numbers. -The signs of operation are: + (plus) for addition, - (minus) for sub-

, traction, ’x for multiplication, and -+ for div1sion

Some problems may contain two or morg different signs of operatlon. These are
soh ed by closely followmg a specified. order of operation: .

First - Multlply
Second - Divide
Third - Add

\ Fourth ~ Subtract

A

Example:
(Problem)

5+3 x4 -16 +2°
(Solution)

"(1) 54+ 12 - 16 =2
(2) 5 +12

n |
©
—

»”

3) 17 - 8
Addition

The addition of whole numbers is the operation of combining numbers to obtain an
equivalent simple quantity, The numbers that are being added are called addends. The

" answer arrived at by the addition of numbers is called the sum. Columns of humbers

being added together must be properly lined up from right to left; ie, units must be .

.under units, tens under tens, etc.

Example:

(1) 21,492 Addend (2) 673 + 158 = 831
| 7,618 Addend
537 Addend (3) 16 + 21 + 3 = 40
+ 16 Addend - .
29,663 Sum

Addition is used to compute the total quantity of materlal needed for the completlon
of a work order or project.

D5
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Subtraction , \ .

The subtraction of whole numbers is the operation of deducting or taking away one —
number from another. The parts in a subtraction problem are the minuend, subtrahend,
and the remainder. The minuend is the larger number or the number you are sub-
tracting from. The subtrahend is the smaller number that is being subtracted from the
larger number. The remainder is the number left, which is the answer to the problem,
Exa.n‘mples: ; o ., R
(1) 1,8% Minuend (2) 975 - 974 =1

- 819 Subtrahend : .
g75 Remainder (3) 1,694 - 819 = 875

Subtraction is used to compute the quantiiy of material remaining after complefing
a work order. It can also be used to insure sufficient material is on hand to complete
a project. . - e i

.
)

Multiplication

Muitiplication of whole numbers is the operatfmt, at its simplest, is an -
abbreviated process of adding a-number to itself a specified number of times./ Multi-
plication problem parts are multiplicand, muitiplier, and product. The multiplican
is a number that is to be multiplied by another number. The multiplier is the number
doing the multiplying. The product,is the answer. -

Examples: . e

.
(1) 6 Multiplicand 2) 37 3 6x3 =18
x 3 Multiplier x 25 ,
- 18 Product - 155 (4) 37 x 25 = ®5
x 74 ’

L3

. Mulqplicatibn is used to compute the quantity of material needed for 2 job, the
area of 2 surface, the volume of material to be removed or placed, total man-hours

"of labor, etc.

Division = ‘ ’ . \

The division of whole numbers is the operation of finding how many times one
number or quantity is contained in another. In division, the name of the parts are
divisor, dividend, quotient. and remainder. The dividend is the number or quantity
that is being divided, and the divisor is the number that is divided into the dividend.
The quotient is the answer. The divisor and quotient are factors of the dividend. If
the division does not come out evenly and there is a quantity left over, that quantity
is called the remainder. - .

»
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Example:

(a) E?ctgrs
28 Quotient

- Divisor 13)376 Dividend (3)

\ 26 .

’ \ 104 . \
‘ 12 Remainder \ \ SRR

[

2) 24 -6 =4
144 +12 = 12

Division is used\whenever you need to know how many times a quantity is contained ' [
.n another, One instance could be the number of cubic yards contained in a volume of :
cubic feet when ordering ready-mix concrete, Here, you would divide 27 into the total
number of cubic feet and the answer would be the number of cubic yards of concrete

}

1Y
i

needed for the job. One cubic yard contains 27 cubic feet.

PROBLEM SOLVING

like-units. Example: To add 691 + 8 + 73 + 309

Any problem in addition, subtraction, multiplication, or division must be set up
correctly in order'to solve it correctly. In addition, you must put like-units under

WRONG RIGHT
691 6a1
8 )
73 73
+ 309 + 309

Subtraction

\

-In sﬁbtractio,n, like units go under like units, but the smaller number is phaced

under the larger number. Example: To subtract 837 from 984:

WRONG RIGHT

837 984

. -9 . - 837
153 14T

Multiplication

In multiplication thé smaller number should be placed on_the bottom. Example:

To multiply 1,298 by 42:

WRONG RIGHT °
— 42 1,298
x 1,298 x 42
72596

378 5192 - .
84 34, 516,

42 -
0 . .40

}
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Div!lion

In division, the dividend goes inside the division block~wh:llq;the divisor is placed
outside. Example To divide 1092 by 13: - ,

e ..  WRONG i RIGHT , 9
102y —

84
1371092

COMMON TERMS
Common terms must be used before any mathematical operation can be performe(
A problem involving feet and ipches must be converted to inches only, Cubic yards re
be required in place of cubic feet, square yards instead of square feet, etc. In other*
words, common terms must be the same term applied to'all factors (addends, divisors
subtra.hends multipliers, etc) involved in a problem. ‘
v .

FRACTIONS

<

. A fraction is a numerical representation of two numbers whose quotient is io be
determined. A whole number that has been fractionalized is broken or divided up intc
separate parts or sections. One (1) divided into two equal parts becomes two halves
12/2). Each of these two parts is represented by the fraction 1/2. To prove this:

1/2 + 1/2 = 2/2 or 1. This principle can be applied to- all whdle numbers. -

Examples: (Each part name, with gmber)/

1) 1= .

(2) ] (one-half, 1/2)

(3) (one-third, 1/3)

4) | (ope-quarter, 1/4)

(5 - (one-fifth, 1/5)

(6) (one:s)xth, 1/6). . . (ete)

TYPES OF FRACTIONS a

There are four types of fractions: common, improper mixed, and decima.l. This
section contains information on the first threé (the decimal fraction will follow:..

Common Fraction v
. : ; cN 3 . R
The common fractron cons1sts of two numbers one above the other, sepa.rated bty
a dividing line. The number above the line is the numerator and the number below t1e
ling is the denominator. The numerator is 2 smaller nuinber than the denominator.
1 (numerator)

Example: - (denominator)

-
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Improper Fraction - o, . N ‘ A
An improper fraction ¢onsists of two number®, one above the other, witha
. *  numerator larger than the denominator, .- .
_T/ . - . ? /\ 3 .
: - Examples: (1) T . . Ve
@) 16 ’ >
T ' -
Mixed Fraction CoL ) 7 /

s .o { )
The mixed fraction consists of 2 whole number.in front of a common-fraction. Its
total value is the same #®ean improper frglign of equal value, .

L Examplés: (1) 2 1/27=5 ’
~/ . 2 ' - ! .
' . () 12/3=5 ]
- TN ,
s (3) 7 5/1% 89 \ -
~~~ ’ ) ‘ .
FUNCTIONS INVOL’V'ING FRACTIONS : )
, Preliminary Preparation o ‘ .

-

Preliminary preparation of fractions is the work done before 2 problem can be
“solved. This jis si r to the uge of common terms, which-must be used in 411

mathematical problem n s solving,
—
Reducing a Fraction ’ -, A
f % v
Reducing a frdaction means to change a lange fraction to a smaller fraction with the
.same value, This is done by dividing a number equally into the numerator and .

‘ denpminator .
% " Examples: (1) 5 - 1 (dividipg each by 5) ' '
: ™ = 7T
@ - 12 _ 4 (dividing eachby 3) _ §
Ay i i

» A common denominator means that the denom%ator is the same in all fractions in
a problem. To change a fractionto a common denominator, divide the denominator
- into the proposed or* desired common denominator anq, then multiply both numbers of the

»

- fraction by this quotient. \]4_2 o,

<

- ‘\/ o
&4
-42 ‘u‘3' ’ .




Example:
 BEFORE - AFTER _

1 5 8 6 , 10 9
R AN IAE B n T+T2

[y

The Process of Cancellation .

The proeess of cancellation means to simplify all fractions in a multiplication
problem by all possible division. Be extremely careful in this process because the
-, value of the fractions must not be changed. 1t is pessible and permissible to cancel
" diagonally as well as straight up and<down.

e " Examples:

o % x 5

B 2

X
X

5
: 9 1
@ 2 x &
M x A5

3 5

Changing a Mixed Fraction

It is necessary to change a mixed fraction to an improper fraction in problems -
involving multiplication and division. Multiply the whole number by the denominator
and add the numerator to the product. This will be the numerator of the improper
fraction, while the denominator remains the same. )

_— 1 13
, Examples: (1) 62. ‘becomes =

, 7 31
(2) 39. becomes 5

IS
¢

. Addition

-

The addition of fractions is similar to that of whole numbers., First, a common
« denominator must be obtained, Then, add all numerators together, leaving the common
- denominator alone, ’
N T

Examples: - , +




Subiraction”

Subtraction of fractions is similar to that of whole numbers. ~Just as in addition,

a common denominator must be selected. The smaller fraction is placed below the
minuend oy after the minus sign {~).

P.ﬁprles: , . |
1) BEFORE AFTER
' 7 o 7 .
4 i B' “8' e ©
-3 -6 -
[l z‘ 'B—
“~ ! l -‘ I
o~ . 8 A
@) 1 01 .2 1 1 o
Z°F ¥ T4 4
Multiplication .

The multiplication of fractions requires a preliminary step before solving.
First, the process of cancellation must be carried out. The next step is to multiply
all rumerators together and place the product as the numerator of the answer. Then,
mulliply the denominators together and place this product as the denominator of the

ansyer, o {
" Examples:
1 2 . ,
Mg x8 _ 1 x2 _2
?_x_g_ - ITx3 °7F
Va(2)%xix%_1x1x1=1
Tx¥® x g T x 3 x3 9
1 3 3
Division ‘ . S

Division of fractions is the most complex of all operations involving fractions,
Actually, the process of division, as in whole numbers, is not carried out. Instead,
the divisor is inverted and the problem is solved by mult1phcat10n Therefore, you
must be sure that you invert the dl'visor and not the dividend, .

.Examples:
W38, 1_38,2_8_3
©BTITELT §T
@1, 7 _ 8 _ u 1 _1u :
B*F "R XT"TXT"®|
2.
44




DI:%CIMALS @ 2

A decimal is a numb&r that represents a fraction with a denominator that is a power
of ten. Being apower of ten means that you can divide ten into the mmbef evenly. The
£ra.ctxon 63/100 has a denominator of one hundred and ten will divide evenly into it.

. All decimwent fractions and in every case the denominator is a power of
. ten. The decimal .1 represents the fraction 1/10; the décimal . 39 represénts 39/100.

Each digit in a decimal has a place value and is read in a specific way. The example
shown'below is read nine thousand, six hundred fifty-two ten thousanths.

) : . . 9652

-

<.

. 9 .8 5 T2 ,
J ‘ Tenths Hundredths  Thousandths Ten Thousandths

When there is a whole number and a decimal, the decimallpoint is read ""and, "
Example: 9,21 is read "nine and twenty-one hundredths. " .

by

]

’ The place value of decimals is very important. This indicates the number of digits

N needed to the right of the decimal point. Six thousandths requires three digits because .
. it is to the thousandths place-and is written as . 006. .

>

A fraction can be changed into a decimal. The mimerator is divided by the denomi-
nator after placing the decimal point immediately to the right of the mimerator. Add as
many zeroes to the right of the decimal as needed. Place a decimal point in the quotient,
- directly over the decimal point in the dividend. - '

" Examples: (1) Change 5/8 to a decimal

. 625
85,000 -

" (2) Change 8/5 to a decimal ——_

1.6
. 5Y) 8.0
A decimal can be changed into a fraction. The digits of the decimal become the

numerator of the fraction. The denominator of the fraction will have a one, followed by

the same mumber of zeroes as the digits in the decimal.
‘ P

Examples: ‘
) - . . (1 .31 becomes 31/10?)- : .

-
) R (2) .979  becomes 979/1000 ‘ j '
o (3) 2.3 becomes 2 3/10 - '

(4) -.035 becomes 35/1000 olr 1/200

A largé, cumbersome decimal may be made smaller and easier to use. In cases
where a great amount of accuracy is not important, you may round off the decimal.

.-




Look at the dig;t directly to the right of the desired place. If that digit is 5 or more,
add’ one to the desired place and drop the remainder of the numbers. When the number
}Yess than 5, leave the platée value as is and drop the remainder of the numbers.

Examples: (1) Round off 26498 to nearest hundredth .26
—

(2), Round off , 0839 to nearest tenth .1

-

Addition of Decimals

The addxtxon of decimals is almost the same as with whole numbers. The only
difference is that you must keep the decimal points lined up in a vertical column. The
decimal point is brought down vertically into the sum,

Examples:
(1) 6. 03 2) 17.378
o1 . 00025 ' :
. 75.2 ¥ + 6399.4 | .
+ .008 6416. 77825
82.155 ¢

éubtraption of Qecimals

- -

The subtraction of decirfig.ls follows the same rules as in whole numbers. The

smaller number always goes uynder the larger with the decimal points lined up vertically.

Examples: | 2T .
e —
1) 367, 984 (2) 198.74
-249.26 . - 82.657
118.724 116.083

Multiplication of Decimals
/'
Decimals are multiplied just hke he who!e numbers, with a decimal point placed

in the product. After the multiplicatioh operation is completed, count the total number

of digits to the right of the dé€imal point in both tfd multiplicand and the multipher.
Then, count off that many places from the right in the product and place a decimal
point at that exact spot. !

-«

*Exé.fnples:




Division of Decimals ’ ; ‘7Z
The division of decimal numbers is more difficult. The most important rule ’tp ’
remember is that the divisor must be made a whole number before starting to divide.

Move the decimal point all the way to the right. Then move the decimal in the dividend
the same number of places to' the right, adding zeroes if necessary, to obtain the

‘correct number of places. * . _—
Examples:
" (1) BEFORE AFTER
.65 ) 896,427, 85, ) 89642, 7
(2) BEFORE AFTER
25715 35, ) 150, ”

When the divisor is a whole number and the dividend is a decimal, do not move the
- decinral point. Inall cases of division, place fhe decimal point in the quotient directly
above the decimail point in the dividend and then proceed to divide as you did with whole

numbers ,
Examples: E 12! 98
- 16 ) 207.88

. -HERCENTAGE

Percentage is defined as a part of a whole expressed in hundredths. Percent is
reckoned on the basis of a whole divided into one hundred parts. Each.of these parts
is identified as one percent (1%) of the whole. The value of 1% is equal to 1/100 or. 01
of the whole; 78% is equal'to 78/100 or .18; etc. )

A decimal number can be changed to percent, First, move the decimal point
two places to the right. Then add the percent sign (%) after the number.
>

Examples:
‘ (1) .67 = 61% ¢
@ .03 = 3% [ ' -
(38) .259 = 25,9% . -
;4 .8 = 80%
" B)Y93 = 193%

Percent q’an be changed to a decimal. Drop the percent sign and move the decimal
point two places to the left.

Examples: (1) 29% = .29
@) 13.1% = a3 A ~ .
(3) 2.68% = .0268
4) .5% = ,005 <
(5) 1/4% = .0025 l
417 / |
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BASIC-MEASUREMENTS
Linear
 What is linear measurement? Linear means "in a sfraight line."
So linear measurement means measuring something straight. If you
measure the length of a board or width of a cutor depth of a basement,
you are making a linear measurement.

The procedure to change a percent to a common. fraction is more complex. First,

change the percent to a decimal. Sécond, change the decimal to a fraction. Third,
reduce the fraction to its lowest terms. '

Example: 50% = .50 = 50/100 = 1/2

-Reverse the above procedure to change a fraction to a percent. First, change the

fraction to a decimal. Then change the decimal to percent.
!

Examples: ’ ’ -
(1) 1/2 = .50 = 50%
(2) 378 = .375 = 37.5%
V)

Percentage problems can be solved by substituting given information into a
formula. The formula is given oelow:

SMALL NUMBER _ _ T .
mGE NUMBER 100% -

When using this formula, be sure to set up the nuigbers correctly. Percentage numbers
all go on the w side of the equal sigmr and all other information numbers are placed

on the left sidel ;

Example:
{Problem) Out of 80 sacks of cement used last week,
< 7 sacks were torn. What was the percent
) of torn sacks?'
&
> {Formula set-up)
7T x%
B0 T 100%
After the formula has been set up, continue then solve the problem. s
(Solution)
- o5 = -0815 = 875% T
_'48 .y

FTe




To measufe a rectangle ‘ , you would need to make only two . égﬁ
lméar measurements: one short side and one long side. How many linear
" ineasuremeénts do you need to make on a'square? ~ . T

Linear measurements are made to find length, width and height.

‘Square
[ ]

. Much masonry work is estimated on square footage of material. A
square foot is the area that is one foot long and one foot wide. An area that
is one foot wide and two feet long contains two square feet.

Squar t of an~area can be found by multiplying length times width.
|  How many sdquare feet are there in an area 6 feet wide and 8 feet long?
[}

- Your answer should always contain an abbreviatigon of the type of
measure you are using. For instance, in the problen:l above, 6 feet by 8
feet, the answer is 48 but now we must also include the abbrev1at10n sq. ft
which means square feet. Your answer should be 48-sq. ft,————— ™~

Below are some of the formulas that you can be used to work problems
te find square footage. p——

To find the area of a rectangle, multiply the length by the width.

W A=LW

\ | - L ! .
To find the area oz a square, multiply-one side by another side.

.
. ‘ .

S A=82 © -

v

To find the area of a triangle, take 1/2 of the base times the height.

—-"  A=B/2H

49
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To find the area of a circle, multiply 22/7 times the radius squared.

LU

-A = 22/TR?

§

Cubic

v To find a cubic measurement is very easy. It 1lxactly like finding
the square area as done in the section above but this time you multiply the
length x width by the height. The formula is L x W x H.

A box 2 feet long, 3 feet wide and 4 feet high, vwould contain2 x 3x 4 =
24 cubic feet. How many cubic feet would there be in a room 10 feet wide,
10 feet long and 8 feet high?

Again, your answer should contain an abbreviation of your measure -
ments. If your measurements are in feet, you will use cu. ft., if you are
using inches, you will use cu. in. What is the abbreviation if your measure-
meént is in yards ?

SUMMARY
As a masori, you will be &oing a lot of‘ measuring.

Whole nimbers are the easiest numbers t8F5€ because they require
very 11tt1e skill Jln addition, subtraction, mtntlphcatmn, and division,

Common fractions are representatlve of a quantity less. than a whole.
They can be added or subtracted, multiplied or divided by performmg
certain steps to aid in finding the answer.

Decimal fractions are represented by a decimal point. Math operations
using the decimal is easy by followmg certain rules that govern the place-
ment of the decimal. |

—~

Basic measurements include linear measurement, computlng area and
volume. Each measurement shduld indicate the type of measuré you use,
such as feet, inches, or yards

LRV
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2.

"10.

11.

12.

13.
14,
15.
16.

QUESTIONS *‘ I . é Q

1.

What is the smallest whole number ? I

)

"List three numbers that are not 'whol€e numbers%, r

' )
When addinhg fract1ons " what must you do to the bottom number of
each fraouon ?° {

What do fractions being multiplied or divided have in common ?

\

What must be done to decimals when you are adding ?

What are you domg when you have to count ¢he numbers to the right
of the decimal ? - .

P

Measuring off a board 14-feet long is what type measurement ?

If you measure the floor area of a room, your answer would be

. written down in what units ?

What is the formula for finding area ?

How many cubic’feet would be in a house 38-feet long, 24-feet w1de
with 8-foot ceilings ? . . %

How are the numbers arranged fnhen subtracting ?

What operatlon is performed to determine how many times a quan-

- tity is contained in another ? : \

What must be done before solving problems with mixed terms?

What is an imprope_r fraction ?

. Reduce 18/27 to the smallest possible'fraction.

How do you divide fractions ?°

/ - \ , -
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PROJECT PLANNING

OBJECTIVES

Each student will be able to read and know construction drawing and blueprints;
the purposes o plans;and iow to interpret construction specifications, symbols, and

" abbreviations. - .

-

INTRODUCTION

A drawing is a picture, sketch, or diagram. It caﬁ be a simple outline of a projecf ‘
to be done, or it can be a very complicated drawing from which blueprints are made.

Planning is a very important part of every Air Farce activity. " Since all projects
with which masonry specialist personnel are concerned involve the expenditure of con-
siderable sums of money, the importance of planning cannot be overemphasized. With
normal progression within your career field, there will come a time when you will be a
member of a cohference where plans are made and specifications are written. From these
plans and specifications, blueprints will be made. As a member of a Base Civil Engineer
Emergency Force (Prime BEEF) Team, you may be called upon to plan a project that
requires repairing or constructing. First write the specifications and then draw the blue-
prints. Yours would not be expected to be the finished product with which we work in
the States, but with a knowledge of planning, type of information included in specifica-
tions, and the correct use of symbols and lines on drawings, you could convey to others
vour ideas and thoughts. Abbreviations used in a drawing are a shortened form of a °
word or a phrase. : oo T

ARCHITECTURAL DRAWINGS

" Architectural drawings are divided into two general classes: primary drawings,
which consist of design sketches and drawings for display purposes; and working draw-
ings (blueprints), which consist.of views (flat surface line drawings) giving detailed
information necéssary for actual construction of the building. The construction of a %"
building is described by a set of drawings which give a thorough graphic description of
each part of the operation. Usually, a set of plans begins by showing the boundaries,
contours, and outstanding features of the construction site. Succeeding drawings give
instructions for erecting the foundation and superstructure; installation of lighting,
heating,. and plumbing; and details of construction required to complete the building.
Although these drawings.are prepared in accordance with the general principleg # right-
angle projections (projections in which the ‘p(fojecting lines are perpendicular to the
plane of projection), they differ from other drawings in certain practices. Therefore,

' as an approachi, let's take a brief look at the various types of drawings.

.’n‘,\
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Working Drawings for Buildings
. .o¢ it . ~
This section will teach you how to interpret and identifythe different types of work-
ing drawings that you may encounter on the job. Items to be covered are:

'®  Pplot pldns -
s
" Foundation -

Framing plans
" Floor plans '
Elevations\ -

- »

Sections and details

A

‘Drawing details

- P!
Symbols and terms

N . K
- q . " ' . ' . t

Common abbreviations

»

Spec iiicatfons

shape and size, working drawings are generally scale-si

a proportional-gize detail drawmg may be mcluded to show i
_are assembled, ,

B /
In architectu al drawing, "plan" views aré obta.inea looking down onthe object with

_a vertical line of sight. Plan views correspond to top views and involve only horizontal
dimensions of width and depth. Any view involving vertical dimensions is an "elevation. '
" This could be a frongww, side vidw, or any other elevation view, as shown in figure 34,
Different elevations are indicated as front, right, etc., or actording to the direction
from which the view is taken. Note the writing on figure 34 which gives the type and size * )
of :materials used in construction, This writing is called construétion notes and is
usually found at the bottom of the print. The graphic scale is usually located in the
lower right corner of prints. In this drawing it is located in the bottom center, and the
, scale shows that 1/4" in this drang is equal to 1* « 0",

Because of the size of the object being rgpresented, different scales are used for
" general and detail drawings, In general, plan views and elevation views are drawn on
separate sheets in order to make the view large enough for practical use. Detail views,
drawn to a larger scale, furnish 1nformat1qn not provided on general views. They are
strategically placed on the main views and omr additional sheets as neétded to give the ™
worker acomplete picture of the structure.
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PLOT PLAN. A plot or site plan shows the boundaries of the construction sfte and ~~ _~
the location of the building in relation to thé8boundaries. It also shows the ground con-
tour, roads, and walks, and locates utility lines, such as sewer, water, gas, etc, .
These plans are drawn to scale from sketches and notes based on a survey of the area.
By locating the corners of the tuilding at specific distances from the established refer-
ence points, the plot plan gives the builder a definite starting point. A plot plan is
shown .in figure 35. The legend in the upper left corner of figure 35shows the symbols -
forgater, sewer, gas, and property lines. The arrow (25' - 0"), located at the bottom .

e plan, indicates that the distance from the curb, next to the sidewalk, to the center- ®
lin®of Kirk St. is 25' - 0", The tile block in the lower right corner of the print tells
you what is to be constructed and gives the meaning of different symbols used throughout
the plan. “The names of the persons responsible for drawing, tracing, checking, and
submitting the plan are also in the title block, along with the signature of the engineer
responsible for the job and the date, The scale for this plot plan is 5/32" =1' = 0",

(See figure 35.) . . -

b\’

OUNDATION PLAN. The foundation is the starting point in the actual construc-
tion, and a completely dimensipned plan is furnished. When a "post and wall" type
foundation is used, the foundation plan may be combined with a floor-framing plan,
Figure 3 shows a concrete slab foundation which has warm air ducts imbedded in the . .
slab, Detail B of figure 36illustrates a cross-sectional view of the duct,. extending from
the heating unit, under the concréte floor, The broken lines indicate the ducts and the
cross (+) shows the duct opening, Attached to the foundation plan there will be a detail
sheet, which consists of the nécessary details or specifications needed to complete any

given job, - .
. ’
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A
KFR.AMING PLANS. Framing plans show the size, number, and location of struc-
tural members.which form the building framework, Separate plans may be furnished
fan floors, walls, and roofs The floor~framing pla.n sfown in figure 37 specifies the
...81ze and spacing of joists, girders, and columns used to sppport the floor. Detaijled
views are usually added to show the method of anchoring joistﬁ and girders to the founda-
‘tion, as shown in the detail view on the right side of figure 37. Wall-framing plans show
- the size and location of wall openings, ceiling heights, and other details. Rodf-framing
plans show the construction of the rafters or trusses which span the building and support

Y
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Figure 37. Floor Frami Plan

g Franil
FLOOR PLAN, A floor plan, shown in figufe38is a cross-qectional view of the :
huilding. This view is obtained by“assuming that a building is cut in halfygif:ntall

exposing every room in the beilding. If the byilding hag more than one floo plan
for each floor is drawn. The floor plan shows the &utside shape of the building: the
arrangement and size of rooms; the type of malerial; and the type, size, and location

" of doors and windows. In addition, it shows the hisating, hghting,‘ and plumbing fixt res.

A
. Flogr plans are .usual}.y drawn to small scales sygh as'1/4/.=1"- 0",
3/16" = 1' - 0", ~This scale is shown at the bottom re38. For this reasbn, cqQ.~
_ ventional symbols are used to indicate fixtures and rx\xaferials,. Fo complex structusres
- it may be necessary to supply separate utilities plans to show electrical, heating, and
plumbing layouis. A plumbing plan is shown in figure 39. Some of the plumbing symbols
are illustrated under the legend A sjrmbol for a 40-via110n hot ¥ater heater is also

,Shown. .

14
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A floor plan sheet may also conts.in details of construction, although these are ; @
generally presented on a separate sheet. When a detail drawing is furnished to show
a particular construction, a reference is noted on thefloor plan. Also shown on the j
» . floor plan are "schedules” for doors and windows. A schedule is a method of present-
ing notes and other construction data in the form of a table, as shown in the left lower
corner of figure 38. A door schedule specifies the type, size, description, and location
of each door, and a window schedule gives the same information for.a window. By
looking at the letter (B, for tJxample) ab8ve the window symbol in figure 38, and then -
‘.. locating the same letter in the window schedule, you come up with the correct size and -
o type of window--in this case 3' - 0''x 1' - 6" awning vent. The correct sizes and types
of doors are located in the same manner. Through the use of standard plumbing and
electrical symbols, (see figure 39) it is easy to locate plumbing fixturgs, hotand cold water-
lines, electricatwall and ceiling outlets, switches, typesof wire, etc, These symbols are
illustrated and explained later in this section. Each person having anything to do with
<L the construction of a uilding, runway, etc., will have drawings, plans, specifications,
and notes pertainifig to his particular part of construction. Since all information can-
not be presented graphically, construction notes are extensively used. These notes ar
a vital part of every construction drawing, and they must be carefully worded. There
aié general notes pertaining to the entire set of plans, and local notes that are impoy-
& tant only to certain sheets or certain parts of the drawing.

ELE‘VA'TION& Elevations are exterior views of a structure and may be taken
—- from theﬁ‘ont rear, right ox-left side. ‘Being projections on a vertical plane, they
E . show a pictunelike view of the structure as it actually is and not as it would appear to ;
1 1' ‘the eye, Exterior matehaIS' height of doors, windows, and rooms; and the surround-
N j ing ground level can be shown in elevation views. On an elevation view for ‘;1’ single-
1
N
o)
34

_story huilding, the floor level is located. in reference to the surrounding grgund level
or “'grade, ' as shown in figure 40. Additional floors above the first floor are located
by dimensioning between finished r surfaces. I the sides of a building are not
" identical an elevation for each side must be drawn. If you had access to a plan, you
v could see that the dimensions given are practically all vertiéal measurements. However,
horizontal dimensions may be placed on an elevation view if it is not possible to show

- - them on a’plan views - -~ -~ .l L || .
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Since plan and eleyation views cannot be drawn as related views on one shéet (exgept
for small struchites), s¢aletl measurements must be used for each view. However, a
completed plan view may be taped in the proper position on the drawing, and the main

dimensions and door and window locations may be projected to an elevation sheet.

Elevation views are made ;m”orsh lifelike by accenting certain lines and adding straight

are shown in fi

lines to represent the type of dmaterjal used on the exterior.
40. Lines which may be accented must assume that light is coming

These representatipons

from a certain direction and that accented nes represent shaded areas. The use of
straight lines to suggest the texturesof 8xterior materials is a form of architectural
"rendering. Rendering, as applied to architectural drawing, is the use of pencil, ink,
water color, or a combination of theSe to depict a structure and bring out its form or

shape.

.SECTIONS AND DETAILS, A section and a detail are practically synonymous;
however, no view is called a detail unless it is drawn to an enlarged scale to show
construction features more clearly, A south wall detail of living room, a framing detail
of gable, and a shelf detail gre shown in figure4l. The detail gections show parts of the
structure wifR greater exactiess than the small-scale sectior taken through the structure’
When the cutting plaif cuts across t % narrow part of a structure or building, the view is
called 4 transverse section, A trajiSversdl is a line intersecting any system of lines,
as indicated in figure42 (C). Sectional views taken lengthwise are called longitudinal
sections, Detail sectigns which are usually shown are foundation, wall, door, window,

or any other’section

idered necessary to explain the construction.
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. Exterior detail views, Iike detail sections are large-scale drawings designed to
show features which are too small or too complex to be shown in other views, They are -
usually developed in right-angle projection tut a pictorial projection may be used if it
shows the construction to a better advantage, Important parts of detail ‘and sectional
views are the notes and dimensions to show the sizé of materials and the placement of.

parts in relation to each other, For instance, sectionAof figure42gives such details -.

as rafter sizes (2 x 6 rafters 18" on center), sloped ceiling in the living room and
kitchen, gravel roof, etc, The specifications describing the length-of the rafters,
. amount of slope, and the thickness, of the gravel roof would be included in the construc-
tion notes for the job -

V' cw——

Plan views, It is sometimes difficult to tell the exact shape of a building from the
elevation views alone, For this reason, we have a plan view which shows what the
structure looks like from a point directly above, This was illustrated on the floor plan
and the tloof-framing plan. Plan views are very simple and easy to understand, even
though they contain a great amount of information.

Detail \\zews. Elevation and plan views together show the major_ construction of
the building, Both of these views are too small to clearly show minor assemblies;
therefore, special drawings are made: .showing only a portion of the main structure,
These are called detail drawings-because they show the most minute detail pertaining
to the specific portion of the structure, as shown in figure 41, Specitications of materials,
dimensions, and other information relative to construction are usually included, These
drawings.are made to a larger-scale-in ordes to give clearer.detail, The importance of
detail drawings is very éasy to understand when you consider the information needed to

build kitchen cabinets or stairways. 6 } o .
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Secttonal Views. To show hidden construction features, various items are often
drawn in sections, as shown in figure 42, Th s is done by cutting the item in the same ‘
manner that }'ou would cut a wooden box to show the floor plan. The box is shown first—
with a line marking the cutting plane.. A heavy dotted and dashed line is used to repre-
sent the place where the cut is to be-made. The line has arrows at right angles to it.
representing the direction in which the section is viewed. The section line is usually
labeled "A-A, " "B-B;* and so on through the alphabet if seyeral views are required.
The most iméortant value of a sectjonal view is that dimensions can be shown for parts
that’are completely hidden, , .

-

DRAWING DETAILS. The titles placed on drawings are very important. When
they are placed on a drawing, they will be strategically placed tb clearly refer to the
part, detail, or view which they identify. Titles for rooms ill stand out clearly near
the center of the area, Titles for detail views will be carefully placed for easy reading

. and correctly identified according to the reference system being used throughout the
set of plane. )

Dimensioning, Dimension lines are usually unbroken between extension lines, and
dimensions are given in feet and inches. The numerals are placed slightly above or in
the dimension line'with the reading position from the bottom and right-hand edge of the
sheet. The main requirement is that dimensions be clear, definite, and unmistakable.
Figure43 shows how fractions, inches, feet, and combinations of these are specified
on Fpia.ns or drawings.

. : i
Components of Drawings. The blueprint method of reproduction has been so widely

used that plans of all types are now quite often called blueprihts. . The blueprint is the .
tuilder’s guide. It is a'complete diagrammatic sketch, with dimensions, of a structure .

to be built and contains most of the information needed by the builder. All builders raust
know how to read blueprints and build by them. The blyeprint, as used by the builder,

is made up of different types of lines showing various views with a scale and legend,
Figure44 shows some of these lines.

~

Working Lines. The lines which represenf the edges of surfaces ar:a somewhat o
heavier than the other lines on the drawing and are known as working lines. These.
lines may be straight or curved, depending gp‘on the shape and vieTv of the object.

Centerlines. Cénterlines indicate the center of an object. They are also used to .
show the center of holes or openings in objects and curved portions. . . -

Extension Lines. It is sometimes necessary to lengthen or,extend working lines” i
oha drawing. These lenigthened lines are known as extension lines. The end of an .
extension line should never join the working line which it extends, ‘ » /

Dimension Lines. Dimension lines are used to show the size of a structure or any {
structural part. They are light lines drawn between working lines.or extension lines to

shown the distance between two points. Each end of the dimension line has an arrow-:

head-to indicate the point where the measurement begins and ends. The points of the

arrow should just touch the line where the measurement starts and stops. Nume rals

which give the exact distance between the arrow points are placed somewhere in the

length of the dimension line. When working lines are too near each other to place y

dimension line between them, two dimension lines are placed watside the working lines -

with the arrows pointing toward each other and the numerals placed outside one’of the

dimension lines. ) . .
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Hidden:Lines, An outline of a part which is mvisible in the particular view is
known as a hidden line and is represented by a series of short dishes approximately
1/8 inch in length, The Space between dashes is about equa.l to the length of the dash.
This i$ an example of a hidden Iine ' .

Break Lines. 'I‘wo types of break lines are used. One kind indicates short breaks -
and the other indicates long breaks, The short break line is drawn freehand, A ruled
line with occasional freghand zigzags is used for long breaks. Break lines indicate
that an object continues without change in detail. Only a short portion of the entire
object is represented when break lines are used .

.Short Break Line -

.

Long Break Line

)
l"‘
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SYMBOLS AND TERMS, Architectural symbols and 'aerms are used to simph%y the,
drawing. In order to read and understand blueprints, you must be able to recognize and

interpret these symbols and terms.. Some of the more common symbols are shown in
See how many of them look like What they represent, Now read

figure 45, 46, and 47.

\ through the list of terms and definitions below.

)

Baseboard
Base Shoe

Beam

" Canppy

Casement

Casing

Chamfer
-
Cornice

]

Deadening Felt

!

< e e o - e

Dormer

Drip Cap

Eaves

Flashing

Footing

Glazing )

Header

] ““IQ.

allow water to dram. =

A board placed around a room at floor level to form afinish
between the floor and walls.

A molding placed aroun&l a room at floor level tc;\hkm a
finish between the floor and baseboard.

A horizontal wood steel, or concrete member used to

- provide support, - . . . \

’

" A projection over windows, doors, or porches to afford '

protection against weather.
A window in which the sash opens upon hinges.

The wood trim on the vertical sides and top of an opening
in a plastered wall. : ’

-

A bevelgd surface cut upon the corner o a piece of wood.

The horizontal molding around the top of a building just
below the eaves. |

“An asphalt impregnated felt used for v\raterproofing and

weatherproding buildings. -

- Avertical window in a small gable risinngom - sloping roof s

The projection above the exterior of a window or door to

The portion of the rafters which project from the lower edge
of the roof, :

Strips of sheet metal or composition roofing material used
to waterproof roof intersections and other exposed placee
on the outside of the house. ) \

e enlarged portion of concrete located in the bottom of ..

fokndation walls to spread the load and prevent settling.

The process of installing glass in window sashes.

A short joist 'supporting tail beams-and framed between
trimming joists, the piece of stud or finjsh owe;' an openmg,
or a lintel. a2 3

ﬂ-‘q &"JF ’
#
a
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Jamb )
‘Knee Wall
"
. Laths '
Lattice
Mullion

Mutin

Purlixl
Ridge.
Sash

Shakes

Sleeper .

- Water Tabte =

The side pieces of a finished door or window opening.

The sloping portidn of an interior wall which jeints the
vertical wall and ceiling--used where the wall is less than
full room height-because it meets the slope of the roof.

Narrow strips to support plaster, 7
Crossed or inteZed wood, iron, strips, or bars.

The constructior between the openings of two windows, .

’I'he small, wooden dividing strips which separate panes
or lights of windows, )

P2

\
A timber supporting several rafters at\pne or more points,

~

The highest poiht of a roof.
The fra.utework which holds the glass in a window,

Hand or machine. split sheets of wopd used as waterproof
siding for exteriors, eSpecially e walls, .

" A timber laid on or nea.r the ground to support a floor joist;
also strips,of wood, usually 2 x 2 laid over a rough.concrete
floor, to which the finiéhed wood floor is nailed.

’I!he finish. at the bottom-of a building fer carrying the water .

away from the foundation,

For more terms refer to back of this study guide for the Masonry Glossary of Terms,

ABBREVlATIONS ‘Because of the lack of space on blueprin

, it is common

_pra:tice to use abbreviations for many items. Some of the more ommon abbreviated

iteris are listed below:

. Apt.
Bm . o
Bldg -
B.R. -
C.A.
Clg.
Clos., Cl., or C
© Cem,
. Conc.,
Det,
Diam.
D.R.
Dr.
D.S.G,
D. H,

’ll'tllllll

.. \
o . \
Apartment
Beam : :
lding .
droom °
Cold air .
Ceiling . '
Closet
Cement ) .
Concrete \ .
Detail ; ‘ S
Diameter
Dining Room
Door -
Double strength glass
Double Hung

66 -
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.. Dn. - = Down o : ﬁ%

Drgs. - Drawings
Ea - - T - -Each e T
- . EL - Elevation
Ent - Entrance . ' !
Ext, . -.  Exterior * '
| Fin, - Finish \ ‘ C
Flash, - Flashing
Fl, - Flooring or Flush
Fur, - Furring
G%&. <" Garage™ -
. Galv, - Galvanized
- e - G L =- - Galvanized Iron -
Gl, - Glass v
ht, - Height . .
, HOA, - Hot Air ' \ ‘
Jbo - ' Ja-mb 5 . :
K. or Kt, - Kitchen .
Lt. - Light \
Linol, - Linoleum
o L.R. - Living Room
- B Midg, - Molding 71
3 Mull - Mullion S
v Mor. - Mortar
3 o.C. - On Center
o~ o.s. . - Qutside o o
; 0.S8.Cas™ - - "Outslde'Casing e
R. - Riser or Radius
- Rm, - Room .
e Sec. - Section .
_ Spegs, - Specifications ’
8.8.G. - - Single,Strength Glass .
o 'wd, .- . T . Wood R - e
) . - “ Yd., - Yard *
\ - Each division of thespecifications will contain specific information about the

materials to be used on the job. The material section of the carpentry division gives
all information related kg materials and methods of installation as listed below:

.® The exact grade, species, size, and moisturée content of wo d to be, used for
various parts of the building. ’

® The 3pac1ng of various members, such as studs, rafters, joists, ete. . s
M .- ! o
The placing of studs, trimmers, or headers around all openings.

P ' ® The type of wood to be used for interior finish when this information is not
o indicated on the drawings. v

. ® The erection of all bers plumb, level, square., and true in accord with
. details, { .
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® The use of f4stening de:viées,v such as nails, bolts, screws, toggles, etc.

® All other i ormat.ion“necessary to assure that the materials used are of a
certain standard and the quality of workmanship is acceptable.

In addition to the other information included in dméPépec'xﬁcations a complete
descrimgion of the tuilding site should be included. A drawing showing how the buxldmg
is to be placed on the specified: plot of ground should be mcluded in the plans.

-
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' - SYMBOLS FOR PIDE AND FITTINGS

Lo

90° ELBOW . LATEDAL

X JWW

. VALVE DRAIN FLOCRDRAIN SHOWERHEAD  VENT DIPE ¢
. STACK

WFW%—*—

HOSE FAUCET GAS OUTLET - .REDUCER. ' UNION

k)

‘

L

- j N — ) . - —— I,
DRAIN LINE X COLD WATER LINE HOT WATER LINE

»

lJ |
]

FLANGED Jom'rs " . THREADED JOINTS  ° SOLDERED JOINTS,

. SYMBOLS FOR. PLUMBING FIXTURES

sosssssressiry,

(<)

¢
2
’
H
’
7
7
’
’
’
‘

<

WATER " BATHTUB
HEATER o ,

\

LAVATORY  WATER CLOSET - - URINAL DRINKING |
WALL TYPE - _ .. . FOUNTAIN'

\

Plu bZtyg Symbols’
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=FRAME - BRICK "= BRICK’VENEER ~ FIRE BRICK OR . LOOSE FIiLL
. toe REFRACTORY - INSULATION
MATERIAL .. ., -  — .~

K
2

> BATTS OR QUILT . soLID 'METAL STUDS ~ FIRE BRICK ON  FACE BRIGK ON
INSULATION INSULATION AND PLASTER ° COMMON SRICK  COMMON BRICK

— *
KN I > =

=~
:. A A
Mo~ A

fon AV N

e N TN

TERRA E:OTTA PLASTER PLASTER WITH - .. TERRAZZO -~ Coe
ON BRICK ' METAL LATH
. )

' ==E=E
CLTTITT  prenss ==

“GYPSUM TILE __HOLLOW TILE = BRIGK ON

ROCK
HOLLOW TILE

! s
p44% 0

, J. X B :,!H/‘_'; :/’ e
CONCRETE CINDER "' COURSED AND - -
CONCRETE o,

NI Z
Fl

4

ia .

P> ¥
N S s ' . 3. .
‘ o . — 0
X - N D 2 3 3 s ? >
y - . , = et ORI 2 2
g ! oo 3

- v 1 P -
" CINDERS MARBLE . CUT STONE °

<
(3 a
L ardeslte

UT STONE

c
N CONCRETE

(o)

o T~
7 257 s | B
. - ‘ "
CUT SWONE ON GLASS, CELLULOID' GLASS, SLATE—~" ROUGH * _ FINISH -
CONCRETE BLOCK & TRANSPARENT MARBLE, - LUMBER LUMBER
. MATERIAL ‘PORCELAIN ETC. . ' @ ‘

. 77 T3 it «“.‘\ T
W . %//’f’g""/ L ,d m?,'

CONCRETE . GLASS BLOCK 'GLAZED BLOCK
., » BLOCK O *AND TILE

Gy = S

DOUBLE HUNG WINDOW 7 .r BOOR IN
(N FRAME WALL" .. *. . 'FRAME WALL

Figure 46, Materials Symﬁols-
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. OUTLETS SWITCHES

WALL  CEILING ' .
14

O Q©  outieT SINGLE POLE SWITCH -

’

: BLANKED OUTLET S, -DOUBLE POLE SWITCH
—-® ®)  FAN OUTLET THREE WAY SWITCY
' FOUR WAY SWITCH

~Ops  Ops LayRHOLDERWITE - REMOTE CONTROL SWITCH
—#®  (®) . HEATER OUTLET
™~

’ . PANELS ETC.
1 WA_LL\
—-@ E FLUORESCENT FIXTURE < > U8+

_ LIGHTING - DOWER
PANEL PANEL

=£5  DUPLEX CONVENIENCE OUTLET

TELEPHONE OUTLET
=&, . TRIPLE CONVENIENCE OUTLET o

<

 [¢] pusHBUTTON

=E£5,,p WEATHERPROOF CONV OUTLET . :
=&, PANGE QUTLET . .’ - oeew ~ .

0 FLOOR OUTLET . @ SPECIAL OUTLET
. ' {DESIGNATE 4N SPECS)

- WIRING ¢ A

" FEEDERV BRANCH CIRCUIT ~ BRANCH CIRCUIT
(HEAVY WIRE CONCEALED IN CONCEALEDIN®
~ WALL ORCEILING FLOOR.

’

’

¢

BRANCH CIRCUIT 2 WIRE HOME RUN * 3 WIRE HOME RUN
EXPOSED __TO PANEL TO PANEL
ONE CJRCUIT TWO CIRCUITS

2 WiRES |
! e o o
8 WIRES —~—  NUMBER OF PERPENDICULARS

XL
4 WIRES' ETC. INDICATES NUMBER OF WiRes

.

{

~-

" \
‘

\Figure 47. Electric Symbols
' 71
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‘. masonky GLPSSARY OF TERMS » -

The following terms are associated with masonry work. Keep this list mth you
throughout this course.

-

ABUTMENT - Concrete or masonry supports at end of a bridge or arch.

AGGREGATE, COARSE - Gravel or crushed rock. - | .
AGGREGATE,, FINE ~ Sand. '

AGGREGATE GRADATION - The arrangment of ‘sizes.

AIR-ENTRAINING AGENT - A concrete additive that enables concrete-to resist freezing’
and to protect pavements from adverse effects of salts during snow removal,

ALL-ROWLOCK WALL - A wall huilt with two courses entirely of stretchers on edge,
alternating yith one course of headers on edge. Y

l

AMERICAN BOND{- A cpmmon bond in very general use as i is quickly laid and is as
strong as othe bonds. Every fifth or sixth course consists of headers, while the
, other courses<consift of stretchers. .

ANCHOR BOLT - Faste steel or wood members to concrete or masonry. ’ ) -

ANCHORAGE HOOKS Hooks bent in ends of remforcmg-steel bars fof better bond in

concrete, )
- . o
ANCHORS, or TIES - Metal sha,pes used to secure masonry wall intersections and to
fasten other structural members to masonry walls. 1

ARCH - Any bow-like curve, structure, or object generally spanrung an opening, and
producmg horizontal and vertical reactions. .
ARCH, JACK A construction in which both the{ndersu:le and outside are flat. - . T

ASHLAR Dressed stone used for the outsn:le facing of a wall.

5

BACKING-UP The\using of brick of a cheaper grade for the inner face of a wall.

BASEBOARD - Molding at the~bottom o a wall. ‘ . . ] .

BASE COURSE - The first course or foundatxon course on which the remamder rests

BASE SCREED - Wooden strips or strips of plaster used for ga.g\mg the th1ckness of
plaster coats. .

BAT -~ A broken brick or a ;;a.rt of a brick.

g

BATTERN (CLEAT) - A strip of wood used for nailing across two other p1eces to-hold °
them together, or for covering a crack. .

N 2

>
&
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BATTER - The sldpe of the face of a wall that is out of plumb The ba.ckwa.rd and upward
slope-df a retaining wall. . . -

BATTER BOARD - A tempora.ryframework used to assist in locating the corner Wwhen
laying a foundation. . ..

BEAM - Horizontal member doa structura:I frame, ’ .
/
BEATING IN - “The process of moving a small board over 3 tiled surface and tapping it
lightly with a hammer to set the tile firmly into the mortar and in ong smooth plane

Bg:D The honzontal surfaces on th,bg\the bricks or stone of the wall lie in courses.

BEDDING A filling of morta.r putty, or other snbstance in order to secure a f1rm

. bea.ri.ng . .o, .

BED JOINTS The horlzontal mortar joints between courses of brick or, more sxmply,
the bed or mortar on which bricks rest. : / )

N
L BELT - A projecting band course or courses, Or a course of a different kind of brick. °

. » ]
BLOCKING COURSE - A course of stones placed on the top of a cornice crowning the )
walls,

’ BLOOM - The appearance of a. whitish prov;der on the surfac€ of a brick or stone wall.
L
BOND - The drrangement or pla.cing of bricks in g wall so as to tie together the face
-and backirg. . .

4

BOARD - Lumber less than 2 inches. thick.
BOARD FOOT - The equivalent of a board 1-foot square and 1-inch thick, .

BOND - Refers to a.dherencé of o,ne material to another as coats of mortar, etc
rl
BONED COURSE A course of hea.ders ‘ . .
N ‘
BOND STONE Stone runnmg throdgh the thickness of a wall at right angles to its fa.ce,
serving to bi.nd it"together. oo ,

BRACES - " Pieces fitted and firmly fastened to two otfhers at’ any a.ngle in order to
Strengthen the angle thus treated.

/

BRICK A hardened block of clay, usually-of rectangular sha.pe, formed if 2 mold,
dried or burned in a kiln.

! ’ -

-~ 1

BRICKBAT ~ A port1on of-a brick , : -
BRICK SET - A tool used to cut brick. - o s

_BRICK VENEER = The outsxde facimg of brmkwork used to cover 2 wall constructed of
other material The term generally refers to brick walls inclosing a frame building.

73
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"BRIDGING - Pieces fitted in pairs from the bottom of one floor joist to the top of
adjacent joists, and crossed to distribute the floor load; sometimes pxeces of width
equal to the joists and fittéd neatly between them. - -

-~

"BROWN COAT - Second coat of plaster used to cover walls and cbxlmgs Never applied
less than 3/8-inch thick. . .

BUILDING PAPER - Cheap, th1ck paper, used to insulate a milding before the s1ding
or roofmg is put on; sometimes placed between double floors. -

BULL HEADER - A brick with one rounded corner usually placed with short face exposed
Laid to form the brick sill under and beyond the window frame; also used around
doorways A . -

I

BULLNOSE CAP - Tile trim used at the top of finished tile surfaces.
BULL STRETCHER - A bull br'ick laid with the long edge exposed.

BUTTERING The spreading of mortar on the edges of a brick before placing it in
position.

BUTTERING VIETHOD The process of applymg the neat coat of mortar to the back
of each tiles , .

CALCIUM CHLORIDE A crystallme compound used in its anhydrous state (as a white
porous solid) as a drying agent to lay dust, eté. Accelerates the ha.rdenlng of
concrete, .

s

CASING - The trimming around a door. or window opening, either outsxde or msxde or -
- the flmshed lumber’ arou'nd h post or beam, etc. °

CEMENT - Product obtained by burning a mixture of limes and clays, ‘and grinding to
4 fine powder.

CERAMIC - Ah article made of baked clay. In the tile trade, the word is used to desig-
nate a tile made of compressed clay and silica.

CERAMIC MOSAIC TILE - Small pieces of tile, usually mounted on kraft paper, mounted
in various patterns. The glazed tiles are used to cover walls apd the unglazed tiles
are useéd to cover floors. .

CHASING OUT THE BOND - Laying out the first tier or course of masonry units, with-
out mortar, the 1ength of the wall to be constructed : .

, ‘ CLAY - A common earth compact and brittle when dry, but plastlc when wet. Used
in the manufactnre of br1cks .

- CLOSER.- A portion of a brick used to close the end of a couz}se.
CLOSURE JOINTS - The last two head joints in a course of brick.
COMMON or AMERICAN BOND - The bond in which a headér course, either full or

Flemish, usually occurs every seventh course, but may appear every fifth or sixth
course. . 4 .

100




]

Z 1

COMMON BRICK - Brxck such as is used for rough work, for filling in or backmg
COMPRESSIVE STRENGTH - The ability of a concrete slab to resist crushmg

CO}!CRETE A proportioned mixture of cement, mmeral aggregates and water, har-
.+ dened by hydraulic chemical reaction. .

CONCRETE BLEEDING - The flow of cement paste out of a concrete_ mix N

CONCRACTION JOINT - Sometimes referred to as a dummy contractlon joint; is used
to control cracks caused by contraction,

CONTROL JOINTS - Joints S"ised to control cracking in plaster surfaces.

COLUMNS - A support sguare, rectangular, or cylmdrlcal in section, for roofs, ceil-
ings, etc., composed of ba.se, shaft, and capxtal

CONSTRUCTION JOINTS - Joints.placed at the sta.rt and end of a day's poyr, or those
joints used to separate areas of concrete placed at different times.

COPING - A layer of concrete or a row of brick, generally projecting, used to cap or
: finish the top of a wall and protect it from the weather. )

CbRBEL One or more courses of projecting bricks to form .an overhang.

CORNING LEAD ~ The part of a wall, at the cornefs or elsewhere, built in advance
of the rest of the wall as a guide to which the corner blocks and line are attached.

" “ CORNICE - The molded projection which finishes t}ie-top of a wall of a huilding,

( COURSE - To darrange in a row, as a row of bricEs la1d ina wall

COVE BASE - Wall tile having a curved upper edge g,nd a curved bottom lip, used as a
single wall tile course above the floor tile .

CRAZING - To break into pieces,
CROSS JOINTS - The vertical joints formed when laying a header course of brick.

A

DASH BOND CO@T - Mortar applied to a masonry surface by splattering if with a brush.
When the mortar hardens, it leaves a rough surface’ that makes a good bond between '
the masonry surface and the scratch coat of plaster.

DEFORMED BAR - Steel reinforcing bars made in irregular shapes to produce better
" bond between the bars and the concrete. .

DIAGONAL BOND Bricks l,axd horizontally with ends staggered symmetrically with
respect to the diagonal running from corner to corner of the. wa.ll

DRY WALL METHOD Applying tile adhesive to the back of each tile before setting
them. Somefimes: referred to.as the buttering method,

15
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DUTCH BOND - A bond in which the courses are alternately made up of headers and,
stretchers . : -

EMULSIFIED ASPHALTS -~ A mxxture of asphalt cement and water which contains a
small amount of an emulsﬁymg agent. -’

ENGLISH BOND or ENGLISH CROSS BOND - Same as Dutch bond.

EVOLUTION OF HEAT - Tlle heat that leaves the concrete as it hardens.

EXPANSION JOINT Joints installed primarily to relieve compressive stresses by
expansion of concrete, They usually consist of some form of nonextruding filler
such as wood, asphalt, etc. which will permit horizontal expansion of tHe concrete,

EXTRADOS - The outside curve of an arch.

FACE - Front or exposed surface of a wall.

FACEBRICK - Exterier facing of a brick wall,

FILLING IN - The process of building in the center of the Wall between the face and brick.

FINISH COAT Third coat of plaster uzczed 40 cover walls and ceilings. Never applied
. less than 1/8-inch thick.

FIRE CLAY - Clay capable of withstanding high temperatures; its quality‘is due to the
large amount of silica and small amount of fluxing agents.s

FLAT ARCH (or JIACKQ\.RCH) - A construction in which both the soffits and extrados are -
flat.

FLASHING - The material used and the process of making watertigllt the roof inter-
sections and other exposed places on the outside of the house. -

FLASH SET or PREMATURE SETTING ~ Rapid hard_ening of concrete or mortar.

FLEMISH BOND - Consists of alternate headers and stretchers in every course, each
header centering on the stretchers in the courses above and below.

FLEMISH BOND, DOUBLE - When both the inner and outer surfaces of an exposed’wall
are laid in Flemish bond, all headers being true‘or full headers, the bend is termed
"double Flemish bond." :

FLEMISH GARDEN R)ND Consists of three stretchers followed by a header in each

course. The headers in each course center between the stretchers in the course

above and below,
FLEXURAL STRENGTH - The abxlity of a concrete slab to resist bendmg o
FLOAT COAT - The second coat of mortar apphed to: wa.lls that are to be tiled

FLOATING METHOD -~ The process of applying the neat coat of mortar to the surfa{:e .

tha to be tiled. !
, t is e . "6 . X
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FLOATING TILE - The process
the tiles back in their prope

A

surface to get : 5

~

of moving a beating block over the tiled
r position after they are beat in,

FLUE - The opening in a chimney throu'gh which smoke passes.

NFLUSH - Adjacent surfaces even, or in some plane (with reference to two structural

\

pieces),

<

4

N : ¢ *
FOOTING - An enlargement at the lower end of a wall, pier, or column, to distribute

the load,

FOOTING FORM - Wooden or steel structural,
the concrete to the desired shape and size,

placed around the footing that will hold

ys 4

FORM - A temporary mold in which to cast concrete. = - ' .
FOiINDATION - That part of a building or wall which supports the superstructure,

FRAME - The surrounding or inclosing woodwork of windows, doors, etc and the timber
skeletonof a building, )

FRAMING - The rough timber structure of a buildipg, including interiof and exterior °

walls, floor, roof, and ceilings,

FRIABLE - Soils that are easily crumbled or pulverized,

FURRING - Narrow stgips of and ceilings to form a straight

surface upon -which to lay

board nailed upon the walls
the laths or other finish.

Y65=7L ~HOL

= GAGE STRIP or ROD - A wooden stick with the height of each céurse (including bed
joints) marked on it. As the wall is being built, the height of each course is checked
with the gage strip or rod.

GAGING - To cut bricks or stones to make themuniform in size,

" GARDEN BOND - Consists of three stretchers in"each course followed by a header,
although this bond may have from two to five stretchers between headers,
- ’ m

'GLAZE - Melted silica or sand used to coat the tile body,

giving it a trangparent glassy
finish, ’

[N

GLASED MASONRY UNITS - Masonry units finished with 2 glasslike coating.

GROUND - A strip of wood assisting the plasterer in making

a straight wall and in giving
a place to which the finish of the room may be nailed. '

A

GROUT - A fluid cement mixture for fifling crevices,

\ -

o GROUTING - Thie process of finishing tile joints by filling them with mortar.,
*GUTTER - A bricked or paved surface in the styreet adjoining the curb.

- . . . v W\
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HAUNCH - The shoulder of an arch.

HEADER - A brick or stone placed with one end"toward the face of a wall

-

HEADER COURSE - A course of brick which have been laid flat W1th t.helr ends visible,

HEAD FLASH[NGS Bent ‘metal strips placed over openings in brick walls as m01sture d
barriers. When the metal strips are used at the bottom of. openings, they are ..

. called’ sill flashings. o .

HEAD JOINT - The joint between the ends of two bricks in the same course. It is also
called a vertical joint.

HERRINGBONE ~ Masonry or brickr{vork when laid up in a zigzag pattern,

HERRINGBONE BOND., A z1gzag arrangement of bricks or tile, in which the end of one
brick is laid at right angles against the side of a second brlck.

‘HONEYCOMBING - An area in the concrete having voids or cavities that are sometimes *
referred to as rock pockets,

v o~

HYDRATION - Reactions between cement and water, resulting in séttling and hardening,

IMPERVIOUS TILE - A tile that will resist the absorption of moistire.

JAMB - The side piece or post of an openmg, sometimes apphed to the door frame.

JOINT - The narrow space existing between adjacent stones bricks, and other masonry
- material,

KEEPING THE PERPENDS The process of keeping vertical. 1o1nts perpendlcular

KERF The cut made by a saw,

I

KEYSTONE. The upperrhost stone of a masonry arch, and which locks the otWr
members together, . .

KING - A brick trimmed for a miter fit at the inside of a corner,
KNEE BRACE - A corner brace, fastened at an angle, stiffening a wood or steel frame
- to prevent angular movement, PR

ad

LAMINATED Formed or arranged in layers. L,

-

'LAP The distance one brlck%ﬁds .or projects over another
LATHS - Narrow strips fo support plastermg

8 LEVEL - A term deScrlbmg the posmon of a line or plane when parallel to the surface.
of still water, an mstrument or tool used in testing for horizontal and vertical
surfaces, and in determuung differences of elevation. -
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LIMESTONE - A rock consisting chiefly of calcium carbonate usually an agcumulation % .
of organic remains, suclt as shells, that yield hme when burned. .

LINE - The string ¢r cord stretched txghtly from lead to lead as a guide.for lay1ng the
top edge of & brick course,’

- a,(

LINTEL’SK- Usually strips of steel or precast concrete used to support masonry units
over openmgs. - . - .

~

LUMBER - Sawed parts of a log such as boards, planks, ‘scaitling and tlmber

. -

MASONRY CEMENT - A mixfire of portland cement and hydrated hm.e 3

- MASONRY UNITS - Units of d1fferent shapes and sizes (brxck block hle, and stone)
used with cement mortar to build structures. .

MASTIC CEMENT PLASTER - Any of various pasty cements made by boiling tar with
lime. } -

MEMBER - A smgle piece in structure; complete in itself. : e
o

MEMBRANE WATERPROOFING Layers of roofmg felt and hot asphalt used to water-
proof surfaces.’

-

METAL LATH Metal mesh used as a base for the scratch coat of plaster.

MORTAR - A mixture of sand, slacked limes, cement, and water to form a bond between
. : br1ck stones, etc. .

MORTARBOARD - A board about 3 feet square used to receive mortar ready for use by
' 7the mason, ‘

MOUNT SYSTEM - The process of shapmg mortar on the back of quarry txles befoze
Setting them. s . ) l

NEAT COAT -'l‘hefinish (third) coat 'ds mortar applied to walls that are 'to be tiled.
NOGGING - The filling-in widm brick of the spaces bevtween studding.

NONVITREOUS TILE - A tile that will absorb more than 7 percent of *its wexght in |,
moisture.

ORGANIC MATTER - Rock or mineral materxal formed by the activity of plants or
animals, or composed of their Temaxns as coal, chalk etc,

PARTITION ~ A permanent interior wall which serves to divide a building into rooms.
\
PERSPECTIVE DRAWING - A p1ctor1a1 representation of an object on a plane surface

as it actually appears to the eye. . -

" PERPEND - A header br1ck extending through the wall S0 that one end appears on €ach

. side of it. ' -
B 79 4’ .
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PIER Masonry units built up to support arches beams, girders, and nonloadbearing ) o
walls and Ppartitions. . —~

’ ’ . ‘ ¢

PILASTER - A right-angled columnar projection from a pier or wall. R ’

PLANKS or LUMBER - Material 2 6r 3 mches thick and more than 4 inches w1de such
as joists, flooring, etc.

PLAN VIEW - A top view or a view of a horizontal section. L, ‘
PLASTER - A facing material that is applied to walls and ceilings.

PLASTER METHOD - Referred to settmg t1le Applying mortar to the surface l{eing
. tiled, rather tha.n the hle

-
N - «

PLASTICIZERS -~ Mater1a1s such as lime, used to make mortar and concrete more ~ ¢
workable, ,

PLUMB BOB ~ The pointed we1ght used t\o make a plumbline taut.

PLUMB CUT - Any cut made in a vertical plane; the vertical cut at the top end of a )
rafter.

[
.

» rd

PLY -~ A term used to denote a layer or thickness of huilding or roofing paper as two- ‘
pty, three-ply, etc. . .

Ml Cuut?t) ety

POINTING - Thé f1n1sh1ng of joints in a brick or masonry ‘wall ) 'Y -

.

POROSITY State of being poréus ‘ . ’ -,

PORTLAND CEMENT - (Not a brand name but a type of cement ) Afinely ground
material consisting principally of l1me with silica, alum1na and iron oxide capable T

‘ of hardenmg into a solid mass,
¥

The bu1ld1ng cement of common use, made by heating clay and lime substance.
The vitrified Product, when ground, forms a very strong hydraulic cement,

" PRESSED BRICK - Bricks .which are pressed in a mold by mechamcal power before
they are burned. . A

PROJECTING BELT COURSE - An elaboration of 4 plain band course of masonry or -
cutstone work projecting several-inches beyond the facedof the wall. . -

PUGGING =~ A coarse mortar laid between floor joists.to prevent passage of sound.
QUARRY-FACED MASONRY - Stone with face left unfinished as quarried.

QUARRY TILE - Generally, a dark reddish tile, very dense, made from natural clays
a.nd used to pave floors.

QUEEN - A half-brick made by‘ cutting a brick lengthwise‘?




-

~n

<o RUBBLE Field or beach stone or rough st3ne as it'comes from the quarry.

-

<

Y. - . .

QUEEN CLOSER A half brick made by cutting the brick lengthmse
QUOINS - The sohd exterior angle or thie selected units by wh1ch the corner is marked

RACKING - In approachiﬁg a corner where two walls meet "rackmg" is the making of
each course shorter than the course below it, in order that the workmen on the
- walls ma;}xe in their courses in the easiest manner,

RACKING BOND - Brick laid in an angular or zigzag fashion, /

REINFORCED CONCRETE - Concrete work increased in strength ‘by iron or steel bars
imbedded in it, . -

RETAINING WALL - A wall erected to prevent the sliding of earth or other material, o

" RETURN - The contmuatmn of masonry units of any kind in a dxfferent direction, *!"
RETERMPERED The act of softening mortar or co@ete by remixing and adding water.
RIFFL]:NG The process of spreading mortar on’ bricks with the trowel;

RISE The vertical d1stance through which anything rises, as the rise of a roof or stair., ’

ROWLOCK-BACKWALL - Wall made with the bricks of the exterior face laid flat, ard
the brlcks of the backing laid on edge )\ / '
e -

p ROWLOCK COURSE A course of brick whlch have been placed on edge with their ends
' visible, )

1
’

RUBBLE MASONRY Uncut stone aused for rough Work fqundations, backmg, etc,

RUSTICATION - Ashla.r work with roughened surface and deeply sunk grooves at the
joints. . -,

SATURATED SURFACE DRY - Voids in the aggregate are filled with water and the .
surface is dry, ’

.

SCAFFOLD or STAGING - A tempk{'ra.ry structure or platform enabling workmen to
' . reach high places. ‘

SCALE .A short measurement used as a proportionate part of a larger dimension., The
~scale of a drawing is expressed as 1/4 inch = 1 foot. .

- SCALING - The chipping and breaking of the top protion of concrete eurface.' )

SCRATCH COAT - The first coat of plaster used to cover walls and ceilings, U"sually
. applied between 3/8- and 5/8-inch thick, but in no case less than 1/4-inch thick,
Also, the first coat of mortar applied to a surface that is to-be tiled. ‘
SCREEDING - The.process of striking off the excess concrete to‘bring a surface to the
proper elevation, - 81"'{' O .
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SECTION A drawing showmg the kind, arrangement, and proport1ons of the various »-
parts of a structure. Itis assumed that the structure '1s cut by a plane, and the
sect10n is’the view gajned by looking in one direction, -

SECTION VIEW - A drawing representing the internal parts of an object, huilding, etc.,
as if it had been cut straight through vertically or horizontally.

- ’ ) ) - - -
SEGMENTAL ARCH ~ An arch whose curve is an arc of a circle, but less than a
semicircle, 4 ‘ .
SE HIC LAR ARCH - An arch whose mtrados isa semdnrcle ,. ‘ é

SEMIVITREOUS TILE A tile that will absorb more t.ha.n 3 percent but less t.ha.n .
T percent, of its weight in m01smre ) . .

SHALE - A rock capable of being split and formed by the consol1dat1on of clay, mud
. or silt. .
o .

SILT - Loose sedimentary matedial (rock particles less than 1/1%6 m1111meter in diameter)
suapended in water. Also, adeposit of this sediment.

SILLS - The hog1zontal timbers of a house which either restupon the masonry founda-

tions or, m the absence of such, form the foundat1ons
7

SKEWBACK - The surface of each end of an arch upon wh1ch the first bricks are laid,
‘and from wh1ch an arch springs. _ . “w !

BN /
SKINTLED BRICKWORK An irregular arrangement of bricks with regpect to the normal
face of the wall, the bricks being set in and out to produce an ungwven effect: also
" the rough effect caused by mortar, squeezed out of the joints,

Y

. - 3
SLAB - Concgete floor or span, - - e
, . . . . . . R ‘ - N

SOFPIT --’I‘h'e underside of an arch, cornice,,or staircase. -

SOLDIER COURSE A course in which the brxcks sta.nd dn end with their edges visihle.

"SODIUM HYDROXIDE A white, brittle solid used in making soap, rayon, and paper. . -
Also, used for bleaching, . ;

-

. .
‘ ’ -

SPAN - The d1stance between the}>earings of points
pe ! : . -~
SPANDREL - The 1rrerrular triangular space etween an arch and the beam above the
same, orCthe space between the shoulders’ o(' two adjoining arches .

SPECIFICATIONS The written or prmted chre'ctionSJ(gardmg, the details/of‘a building
or other construction. ) . i ; .

SPLICE -dommg of two similar members in a stra1ght lme ,

SPRINGER The stone from wh1ch anLarch springs, © ' : .o

L 4 " ) . .
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SQUARE - A tool used by mechanics to obtain accuracy; a terrn applied to a surface
including 100 square feet.

- . . \

STORY POLE - A piece of wood with marks on it to indicate where the head or cross
joints are located, as well as’the marked locations and widths of opgnings in the wall.

STRAIGHTEDGE - A board or tool having a true afd straight edge used for leveling and
plumbing .purposes.

STRETCHER - 'Brick or stone lying lengthwise in a course.

STRETCHER COURSE - A course of br1ck which have been laid flat with their edges or
faces visible, .

.STUCCO Plaster or cement used for external surfacing of wall.’
STUD-- An upright beam in the framework of a Q‘Ydmg

T-BEAM - Remforced T-shaped concrete beam and floor slab poured as a unit without
joints,

TENSILE STRENGTH - The greatest longitudinal stress a substance can bear without
- tearing apart. N

THRESHOLD - The beveled piece over which the door swings; somet1mes called a
carpet strip.

A 4

)

TIER - One row of brick in a wail.

TILE - The designation for all glazed and unglazed tiles made excusively from.clay,
vnth or without other gera.mxc materlals, and burned in the process of mamifacture,

14

’I'ILE ADHESIVE - A plastlc-type material used for settmg t11es

TILE TRIM - Refer to various 'kinds of tile moldings used to give afmlshed appearance
to floors, walls and other types of work. * ’

TOOLING JOINTS - The process of compactmg mortar in the j‘gmts between masonry
umts that leaves structures having, a uniform appearance,

TOOTHING - Leaving a section of brickwork toothed so that the brickwork to foudw can
be bonded into it. It consists'of allowing alternate courses to project a sufficient’
distance to assure a good bond with the portion to be built later.

T™WIG - A tool installed W1th bricks laid in the middlé of a wall bet:ween corner leads to
hold the line and overcome sag. '

VITREOUS TILE - A tile that will absorb less than 3 pedcent of its weight in moisture.

VITRIFIED TILE - A tile that will absorb less than 3 percent of its weight in moisture.

VITIRIFIED BRI'CK - A very hard paving brick”burned to the pdint of vitrification and

toughened by annealing. 83
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VOUSSOIR -~ One of \‘the wedge-shaped blocks of stone of which an arch is camposed,
WAINSCOTING - Matched boarding or panél work covering the lower portion of a wall.
WALE - A horizontal beam on form construction.

WOODEN BRICK - Piece of seasoned wood, made the size of a brick, and laid where |
it is necessary to provide a nailing space in masonry walls.

WwOoOoD LATHS Strips of wood with roughssurfaces, approximately 11 2 inches in width,
used as a base for thes6tatch coat of plaster.

’

WORKABILITY Theé consistency of a mix that determmes the ease with which a mix~"
~ture can bé placed and worked. "’

SUMMARY !

I

Success inthe Masonry Specialist career field is determined, to a certain extent, by

. your'ability to make and carry out plans. Good pianmng incorporates the knowledge and
experience of others. From planning comes the specifications and blueprints with

which you work. To successfully complete any project to which you.are asszgned, it is
essentlal that you interpret specifications and read the lines, symbols, and abbreviations

used on t’)Iueprmts . -
QUESTIONS
" What is the purpose of blueprints? . ° o

When would an invisible line be used on a blueprint?
.'When are specificaﬁon;', for a project written? .
Why are symbols used on blueprints instead of wofds ?

Mat type of information is given on blueprints ?

'What type of information is found on the first page of the specification?
N . 2
REE'RENCES _ - .
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MODIFICATIONS

. .
Y ’

- .
. ﬁ;}é {6 - /5{ of this pu'blication has (have) been deleted in

L L.

adapting this material for inclusion in the "Trial Implementation of a
Model System to Provide Military‘Curriculﬁm Materials for Use in Vocational

and Technical Education."  Deleted material involves extensive use of

. v

military forms, procedures, .systems, etc. and was not considered apprdpriate

-
. . - )
- - qu use in vocational and technical education.




® helpless. Regardless of whether you are assigned stateside or overseas, you must .

persists that ,th%yu?e so simple that no one need bother to point out the right and the

SG 3ABR55233-1-8

(l \
MAINTENANCE OF TOOLS AND EQUIPMENT

' OBJECTIVE

. . /
. 7

To help you learn to identify, use and maintain tools ard equipment necessary for

the performance of masonry construction. . -

INTRODUCTION

)
Tools' and equipment are a specialist's'best friend, for without them he would be

have available and be able to choose the proper tools and equipment to do your job.
You must also have the knowledge and skill to use them properly. Without this kiiowl-
edge your time is wasted, the efficiency of civil engineering is reduced, and you may
cause injury to yourself or to others and damage to expensive equipment.

To make this study guide easier to understand, it is divided into two sections.
) -~

® TOOLS : .

>

®  EQUIPMENT . '

- "
i

This study guide does not cover all of the information available on this subject;

therefore, it is. recommended that you read some of the references listed at the end
of this study guide. ) s .

’

)

. TOOLS

Few words have as marfy meanings as the word "tools. " 'Each workman has certain
tools which he uses in his work. These taols cover a range ffom such common things
as screwdrivers and hammers to such uncommon things as "sky hooks' and 'tatheads, "
In this text, only those tools you will be using in your career field will be discussed,
since these will be the most important to you. ,

Volumes have been written on the proper use of handtools but the feeling still

wrong ways of ysip€ them. This study guidé outlines the care, handling and use of
basic handtools for your guidance and information. The following suggestions should
help you in your career as a Masonry Specialist. g

A mechanic uses the tools in his toolkit almost every day. One of the marks of a
good mechanic is the .care he gives his tools. He prolongs their life and increases his
efficiency and the quality of his work by keeping his toolbox organized,

- .
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\_ The checklist of a good mechanic looks like this:
-

1, Keep tools as clean 4s possible when using them and be sure to clean them
before putting them away. + )

2. Use each tool only for the purpose intended.
3. Have a special place in the toolbox for each tool.

4. Keep every tool in excellent condition, Check tools regularly and réplace all
broken tgols promptly. -

Make an inventory of tools after each job to prevent leaving tools on the job.
Keep junk and unnecessary tools out of the toolbox.
7. Keep toolboxes securely locked and in a safe place ‘when not in use.

Open End Wrenches
" Solid nonadjustable-wrenches with dpenings in each end are called open end
wrenches, - s

The size of tﬁe openings between the jaws determines the size of the wrench
(see figure 55). f[‘his means the distance across the il';u:s and .not the bolt diameter,

‘As you 1ok at the open end,wrenches notice that the head and openings are at 2 ~
15-degree angle to the shank, This offset makes it easier to work in close quarters:.

An elementary trick is that of

"flopping" the wrench after every stroke--
urning it so the other face is down and

the angle of the head is reversed to fit

two flats of the hex nut, figure56.

This makes it puch easier to loosen or:
tighten A nut. Be sure the wrench fits
the nut. A wrench that-is too large will
round off nut. Always pull on the wrench;
never push it.

ADJUSTABLE JAW. The adjustable
jaw wrench is similar to the open end
‘wrench, except that one jaw is movable. -
enabling a single wrench to be used on
several sizes of nuts or bolts (see fig. 57).

. ’ The size of the wrench is determined by

Figure 55. 7/16'" Open End Wrench the length of the handle. Always remem-
. ber to close the jaws tightly against the
nut or bolt before starting work. If this isnot done, the nut or bolt will be damaged
by the jaws. : . b

TI-08224
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Figure 57. Adjustable Jaw Wrerches

‘Pipe Wrenches

.

Figure 58, Pipe Wrench

Pipe wrenches are uséd for turnmg pipe round rods, or smooth fittings which do
not offer\gmppmg surface for other types. of wrenches (see figure 58).

[ A

Allen Wrenches

\

¥

v

Allen wrenches are merely six-sided bars bent into the shape of an "L." They
are used to turn mternal wrenching bolts and screws (see figure 59). . .

[

Figure 59. Allen Wrench Application

&

In dec1d1ng which is the best wrench
to use, study, the job to be done and conl-
sider the workmg space, Space and con-
venience, greatly dictate the type of wrench
you will'ise. Box end or socket wrenches
are generally considered first thoice
wrenches because they are less apt to slip.

l R
Cleaning and Care of Wrenches

- Wash grease and dirt from wrenches
with cleaning solvent. Wipe dry with a

clean dry cloth.

111

Scbur.rust from wrenches
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with crocus cloth or aluminum oxide abrasive cloth. Apply a thin coat of oil to
handtools which show & tendency to rust. -

Hammers

The ball-peen hammer (see figure 60)is often ﬁsed by the mechanic to shape
soft metal- with the peen end and hammer harder metals with the face (figure 61). It

is also used for driving chisels.
PEEN )

Figure 60. Ball-Peen Hammer

i31=ick Hé.mmer

A brick hammer is used for both*
pounding and cutting. .It has both a cutting
blade and a square peen for pounding or
breaking and splitting brick or block, A
brick hammer is shown in figure 62.

>

Tile Hammer

A tile hammer looks like a brick
hammer, but it is much lighter in weight.
It weighs only 33 ounces. It has béth a
cutting blade and a square peen for break-
ing or cutting ceramic tjle, 1t is also

. used for cutting holes in tile. ~Figure 63
shows a tile hammer. ) :

Claw Hammer -

' Co ‘ ‘Figure 62. Brick Hammer
The claw hammer is used for driving .

nails and tacks. The claws on the hammer

are for removing nails or tacks. Figure

64 shows a claw hammer. -

~

-
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Figure 63, Tile Hammer

¢
-Figure 64. Claw Hammer
Stone Hammer

The stone hammer is used in stone-
work for.splitting, breaking, squaring, and
shaping all types of stone used in the ma-
sonry field, Figure 65 shows a stone
hammer.,

Coz;mon Screwdrivgr

.> The common screwdriver has a flat
blade, the faces of the blade being almost
parallel at the point.

Screwdrivers are usually identified
by size according to the combined length of
the shank and blade !{(see figure 66), Meas-

) ure the screwdrivef from theé base of the
| TFe-on handle to the tip of the'blade. This gives
: the screwdriver size. Common sizes are
Figure 65, Stone Hammer ¥, 4", 5", 6", 8%, 10", and 12"

SHANK ’
N HAND SCREWDRIVER

‘Figure 66. Six-Inch Screwdriver
113




CORRECT
SIZE BEADE

BLADE TQO
SMALL

o . A WRONG - _ B RIGHT -

g . . :
Fizure 67. Exert Pressure Downward Figure 68, Blade Size -
When using a screwdriver, pressure should'be exerted straight down on the handle

as shown in figure 67. When selecting a screwdr1ver for use, select the largest blade ,
that will fit the screw slot. . .o

- ~ , ~

Too much emphasis cannot be placed on selectmg a screwdrwer that fits the screw
slot, Figure 68 will aid you in selecting-the'correct size screwdriver. A screwdriver
of the correct size for the screw slot will prev /nt marking of the blade tip, prevent
breaking or bending the tip of the blade, reduce the force required to keep the screw-
drivers in the slot, andprevent dami.ge to screw slot. Remember lthere is a properly
sized screwdriver for every job, ) ) .

There are other tyxies of screwdrivers with which you'may need to adjust your
equipmen{. These screwdrivers are cross pomt ofjset and clutch, Figure 9 shows

these typ¢s of screwdrivers.

.
- B - -

. Cross pont Screwdriver . _ .-

V. ’\ . " . The cross point screwdrjver has a blade that forms a cross. There dre two
kinds of cross point screwdrivers, the Phillips,and the Reed and Princ¢. The Phillips
. has a bladgfhat tapers 'to a blunt point. The Reed and Prince has 2 blade that tapers

; z'n- to as Olnt . * ! . . b . . .

Figure 70 shows the two types of cross point scrgwdrivers. ~ .
Offset Screwdrivers " S

” . .
. . .

. Blddes of offset screwdrivers are set 90° -.from the shank and handle. . The
blades are at angles to one another so that, by alternating the use of the blades, a

screw can be tightened or loosened with very little movement Fxgure 69 shows offset
screwdrivers. ' .
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Cy . -
. OFFSET WITH L r .
COMMON AND ~ -
CROSS POINT -
BLADES /4 2

. - 12 s P;iILUPS /‘ RE‘E(\) AND
J‘\ . . ’ PRINCE
J
{ : L
\ . ‘
. TFC-024
BLADE END VIEW .
R ScREWORWER, | ° Figure70. Cross Point Screwdrivers
CROSS POINT  CLUTCH . 002 Saws
. r 7 - ¢ 1Y
* Figure 69. Types of Screwdrivers . There are two types.of saws with
which you will work. -One type is the ' .
‘ handsaws, ‘the other type is the hacksaw. -
. Handsaw ’ B . .
Ha.nds‘aws are used to cut wood for making for§ns and for cutting plywood for )
backing for tile, . o ; . '

¢  There are two types of handsaws, the ripsaw. dnd the érpsgcut saw. The ripsaw is -
used for cutting with the grain of the wood, The crosscut saw i5 used for cutting acréss
the grain of the wood. Figure 71 shows the difference between the two saws,-

'$

" .,

/
RIP SAW T T T T CRoss ot oaw B
- N TH=086
Figure 71. The Twb Kinds of Handsaws - .
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Types of Hacksaws )

Hacksaws are made in differen{shapes and sizes, depending upon the purpose for
which they are to be used. Hacksaws may have a rigid frame in which only a blade of
one certain length will fit. - Others have adjustable frames that will hold blades from
eight to sixteen inches long. .

. - .

HACKSAW BLADES. Hacksaw blades are made of high-grade steel, hardened and
tempered. They are placed. in thé frame and the t;eé’h pointing forward. Hacksaw
blades may have 14, 18,-24, or 32 teeth per inch. ” The number of teeth per inch indi-
cates the pitch of the blade. Low pitch blades have coarse teeth, and high pitch blades
have fine teath., [ ’ s ’

Correct Use of Hacksaw

The ‘hacksaw should be held firmly to prevent blade from ""chattering" and twisting.
It must also be held at such an angle that at least two teeth will be cutting at all times
(see figure 72).  The cut should be released and the blade drawn straight back. After
the first few strokes, the strokes should be as long as the hacksaw frame will permit,
and no pressure applied on the backstroke. Speed should be held down to 40 or 50
strokes per minute, and never, be more than 60 per minute., Just before the cut is
finifhed pressure should be refieved from the hacksaw and the rapidity of strokes
decreased. - ’ oL T~

- .
© A. WRONG B. RIGHT
TOO GREAT PRESSURE . *CORRECT PRESSURE
BLADE BREAKS ’ BLADE CUTS ON STROKE
. v TC-n85a
. Figure¢72. Correct Use of Hacksaw .
Files - - R ‘

\ TANG ‘ LENGTH OF FIL
Files are used for cutting, smoothing ’—. R —

e N
and/or removing small amounts of metal,
OOUBLE-CUT FILE

TYPES OF FILES, Files are made 2 .
with single-cuf or double-cut teeth, Single
cut files have only one set of teeth in \ MmO O OE | e
paralleled rows. Double-cut files havetwo
Sets of teeth cut at an angle to each other, . ) SINGLE -CUT FILE

forming diamond-shaped teeth, which cut :
faster than single-cut files (see Fig. 73). Figure 73, Single-Cut and ‘Double-Cut Files

.
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Figure 74, vc-os

S
b

Ct;tters

In the masonry f#d you will have to
cut certain types of metal and wire.
Some of the tools you will use are diag-
onal-cutting pliers, side-cutting pliers,
bolt cutters, and metal shears.

‘ ’

Diagonal-cutting pliers, are used
for cufting wire, removing cotter pins,
and spreading split ends of cotter pins
after the pin hds been inSerted. When ,
cutting cotter pins, cup your hand or lay
a rag over the pins to prevent the loose.
ends from flying into your, face. Figure
77 shows diagonal-cutting pliers. °,

The next- type of cutting tool is the
. side-cutting pliers. The jaws of side-
cutting pliers have gripping surfaces and
cutting edges. Figure 77 shows sidé-
cutting pliers. -

Cutting tejt‘h
and edge, Theére are some files that do_not
have teeth on their edges. ' See figure 74.

The names of files depend upon their
shape, size, and type of cut. Some cross-

section views of file shapes are shown in
figure 75, :

'File size is its length from point to
heel. See figure 76,

a» ° 'SQUARE  'TRIANGULAR. 7
“ ‘

HALF-ROUND ROUND

TC-098
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. Figure 77. Cutting Tools o
. - ’ N N ( -
Shears™ _ . - J ~

~ “

Shears are used for cutting sheet metal of vari
shears are used for making straight cuts,
for making curved cuts.

P4 Lo
Measurmg Tapes and Rules *

forms andJaying out masonry corners, -

\o ‘
O{S kmds, Straight blade tinner's

Shears with curved blades are convenient. .
Bolt cutters are used for cufttmg, bolts and sma_}l bars of metal.

s
—
.

—

Measurmg tools are used by the Masonry Speclalist to measure such thmgs as

Y

Tapes and rules are usually graduated in1/4, 1/8, and 1/16 inch; Some mstru-
ments are graduated so that ydu may even read 1/32 and 1/64 inch (see figure78).
- Note'the graduations in figure78 have been exaggerated so that you can see them better.

The carpenfer square has similar markings.

JHou will use the square .
£ Cement Trowel P ’ : \ /m /
. = ’ N . N ’ ¢
Cement trowels are made of steel and are used to produce a dense hard, smooth
< finish on concrete They come in sizes that range from 3", 4", 1! and 4 3/4" wide.
oy . ~Tol0", 103", 11", 11’" 12", 14" '16", 18", and 20" long, 1gure 79 shows a
[N cement trowel. - »
o ) 4 l8e _
‘! i . . \ ’/“ » .
’ N ? w7 i' ®
. 3 v
” \‘l ° K 4 41 21 ) . .
] : A 3

making forms,
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Graduations on Rules and Tape
. {Not'to.Scale) . . .
&
. Brick Trowel - .
»r Y .

-

I

1.
3
8

¢
¢

Figure 78.

Y]

"+ Figure78. Cement Trowel

¢
’ .

r [SESENEY )

¢ -

- LEG ' . ’ .
" Brick trowels are used by the masorgto spread mortar, to cut block anq brick, and

to strikéjoints.’ Figure 80 shows brick trowels.

1 ~

* PHILADELPHIA  LONDON . LONDON
MEDIUM HEEL NARROW HEEL \WIDE HEEL

L 4
* s

Figure 80. Brick Trowel

’
-

, Concrete Mixer,

. R ‘8 \.)
Although most concrete is, bought ‘
locally and delivered by Transit Mixers,

.

1.HAND WHEEL ANS
1SKIP SHAFT
2>WATER DiAL
3 WATER DIAL ARM
4. WATER TANK

-

SKIP LOADER

OR HOPPER
6. MIXING ORUM
7.0ISCHARGE CHUTE
8 STABILIZING §TAND

.
-

Figure 81, Concrete Mixer

you should know how to operate a concrete mixer. A concrete mixer fs best suited ,or
mixing concrete for l'arge jobs, Figure 81, shows a concrete mixer. v

‘Concrete Saw . .

. %

<,

Figure 82 shows & concrete sad. .

The concrete saw s used for Yﬁng out concrete for special purposes', At is also

ed for makirf joints in.concrete’
* (. ’ .

‘ )

ng =~
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Fiéure 82, Concrete Saw. -

Air (rompressor

The air compressor is a piece of eqmpment that supplies air for operating
Pneumatlc tbols such as the Pneumaﬁc “Pamper and the pavement breaker.

-

‘ PaVement Breaker
LN, )

The pavement breakér or '"jackhammer, " as it is sometimes cahed is one type
of pneumatic tool. It is operated by air supplied from the air compressor. The pave-
ment breaker is used for breaking up concrete that has to‘be removed.

Pneumatic Tamper L . ~ - ]

The pneumatic tamper is another tool that must have comp;-essed air to operate,
This tool®is used for compacting the base materials used under concrete, Flgure 83

T shows a pneumatJ.c tampen. <. .

V_ibrator Tamper - 3
. .
The vibrator tamper is another that is used for compact;ng base material used

‘ hder concrete, "Instead of using air to operate oy, the vibrator tamper operates by
iéans of a'gasoline engine, which makes the foot of the machme vibrate. Figure 84

shows a v1brator tamper. “«,

>

765-YL -g9y




Figure 83, Pneumatic Tamper-  Figure 84, Vibrator Tamper

v

Pawer Trowel ;

The power trowel is a tool .used for finishing concrete. It has three or four stael
bladeg. It does the same job as a cement trowel but much faster, thus allowing more
concrete to be finished, Figure 85 shows a power trowel.

Mo Mixer T )
4 - >

The mortar mixer is used by the block ant\bglck ayer to prepare martar and it is
also used by the plasterer to mix plaster. The{ngxﬁtgg ixer comes equipped with
gasoline or electric motor. Figure 86 shows a mortir mixer. ’

Electric Drill o ' -

The electric drill is used by the mason fo:j drilling holes in concrete block and
brick and tile, The masan also uses the €lectric drill to install anchor bolts or to put
up bathroom fixtures. Figure 87 shows an electric drill, * ™.

Electric Saw - ' .

>
[}

Electric saws are used by the mason for cuttifig lumber for formis and fot cutting .
blocks and brick and tile. Electric saws save time and mofiey. You will be taught to
‘operate these saws by your instructor. N .

-\" —

?
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-Figure 86. Mortar Mixer

Sa.fefy v )

The safe use of tools and equipment
is an important part of your job. Poor Figure 87. Electric Drill
maintenafice and the improper use of
common hand and power tools result in many accidents which can be avoided if proper
safety procedures ave followed. One of the most abused rules in the use of tools is: .
failure to use the right tyol for the right job. If you are not fami}iﬁ'm the equipment
or procedure you are to perform, check Air Force Manual 127-101, Acx_:idéfnt Prevention

Handbook, before proceeding:. i : L
. : ES . ) 5 ’ ¢ N \/ -
SUMMARY . ' , .

. . " 4
There are many types of hand and meas/uring tools with which you will perform

. your job. Some of these tools are the screwdriver, hammer, wrenches, chisels, and

pliers, Each tool has its own particular application and must be used for that purpose
only. / ’ T < N

Mociern égﬁii;m}ant would be useless if accurate measurement and adjustment could” -
not be made, Several types of measuring tools are used for this purpose. In your
career field, frequent use of tools such as rules, tapes and wrenches will be necessary.

Tools and equipment must be clean a;xd pr%@justed. Care must be taken to
use the proper type and size tool for a particular job.\NTools should be stored properly

so they will not be damaged while in storage.

Reniember, regar less of the type of job to be done, you must select and correctly
use the proper tools and equipment in order to do your work quickly and accurately.

123




QUESTIONS *
1. "What type of-pliers are usually used for cuting wire? -
. Why must a screwdriver be heid ﬁrmly against the écrew slot?

Why is a pipe wrenc¢h smtable for turmng pipe or round rods and not suitab
for use on nuts and bolts ? .

How are tc{ols cared for? &

Wt&u should be done with broken tools? o
Nameﬂone wrench that :czan be used on several sizes of nuts.
What is an Allen wrench?

How is grease removed from wrenches ?

What is the peen end of a ball peen hammer used for ?

REFERENCES o 3
TO 32-1-101, Ma.mtenance and Care of Handtools
TO. 32 -1 -151, Hand M@&surmg and{rPower Tools
e TO 321 -171, Engmeenng Handtools . ] 4

TO 32A9-2-6-14, Tamper, Backfill, Pneumatic Worthington Model W-8

|
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c0N§rRUC'rloi~1 LAYOUT .

-

OBJECTIVE

* To aid the student in understandinig the importance of constructlon layout in the
masonry field.

- - o

IN’I‘ROD uc TION

Construction layout is an important part of gobd’ masonry construction. If buildings
are not 'laid out properly the end product will not be of the proper shape or grade to ¢
serve the purposes required by the blueprints. It is important that ail layouts be
square and level, . . .

~

Hub Stakes g '
Hub stakes are set by the surveyor and serve as a reference for setting up the

batter boards. . . , -

Batter Boards r

Batter boards are set about three (3) feet from each cornéer of the project. They
hold the‘stgings that determine the exact boundary of the project. If the project is to
be 3 ﬁoori{or a building, the tops of the batter boards should be even with the level of

the ?ﬁor. :
gure: 5 shows batter’ boards setup. _ ~ .

-

.
-

SECOND BATTER BOARD,

: HL LENcn, /W///// \ ,
o ‘ \-Y’/, 275 Buii g . :\ .
CORNER - /////// /// li.,,,/jl \ ‘“/ |

CONCRETE ‘FOOTING '/ '
I -ai

’ CHALKLINE

CORNER BRICK I
FIRST BATTER BOARD
Cl041|A A

-P Figure8s, Batter Boards
D ‘ 125
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- Layout 'Lines

- # -

'.The layout lines are atfached to the batter boards. They form the exact d—imen§ions . T
of fhe project. Figure 88 shows layout lines.

»

Plumb Bob

v

The plumb bob is used to locate exactly the starting point for the corners. The
o plumb bobs are hung from the strings that are attached to the batter boards where the
strings cross to form the"corners, Figure 88.shows the loqation of the plumb bobs.
‘Square -
The layout lines can be squared by the right-triangle method. = This method ] s
consists of first measuring 6' from one side of a corner; second, measuring 8' from
the other side of the same corner, and third, adjusting the lines unt11 there is 10'
betteen the tiyo points. Figure 89 shows the right-triangle method. -

»

e r"'—a' . ° ) , ’
| . |1 |
U N
. . 4
. . | : ’\\ | 5 .
. CBo-0418
_E'E(gme 89. Right-Triangle Met{xod ) ‘

Diagonal Checking

Another method of squaring the project is by the diagonal method. When using the , ,
diagonal method, use a 50' or 100' tape. Measure didgonally from one corner to the
opposite corner on the other end. ‘Do the same with the other corners. Adjust the
strings until both measurements read the same. Figure 90 shows this method.

Level

*The battér boards must all be set at the same level. One method of leveling the
batter boards is to have it done by a surveyor. Another method that can be used is a
water level.

:

L4

+ Figure 91 shows how to use the water level.
] ' 126




THE PROJECT 1S SQUARE WHEN THESE
TWO MEASUREMENTS ARE THE SAME

~

Figure 90, Diagonal Checking

o e GLASS TUBE ——p———t]

— B TR —

WATER LEVEL/,

HOSE

C80-041C

Figure 91,” Water Level

A. Level one set of batter boards first. -

. B. place acse as shown in figure,

C. Fill hose with water until water level is up to the top of batter board "A".
D. Mark the water level at other end of hose "B" and set batter boards to

uus mark -
a . ’ B 127

Q

. ERIC

Aruitoxt provided by ERIC




~-ta

?

SUMMARY : \
V Square and level batter boards are important to good construction, It is your

responsibility to insure that all forms are square and level. I is better to spend a

few minutes checking to insure that all batter boards and layout lines are level and

square than to spend hours or days in redoing a jobr that was not done properly., y
QUESTIONS o S * ) 2
1. What is a hub stake?" ’ S S a
) . . L ' Cr
v’ i 5
2. What are batter boards used for?
- ’ N o '
3. Why is a plumb bob used? L
4. Whatis one method of squaring a project? . (
5. What is the water level used for?
. . , ’
. REFERENCES ’
AFM 85-1, Resource and Wark Force Management . n
CDC 55253, Masonry Specialist .. b
X ) A i d
VoL -
¢ :"{3 . s
¥ -~
N ? « e .
. ) J
128 ST
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3ABR55233 -I-2-P1 thru 9-P1 .
 Technical Training
. ‘ Masonry .Specia'.li§tﬂ - T ’
INTRODUCTION TO MASONRY '
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Department of Civil Engineering Training - . b
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4 {
PURPOSE OF STUDY GUIDES AND WORKBOOKS

Study Guides and Workhooks are training pubx)(catxons authorized by Air

" Training Command (ATC) for studént use in ATC courses.

The STUDY GUIDE (SG) presents the information you need to complete the
anit of mstructxon, or makes assignments for you to read in other publications
which contain the requlrnd information

The WORKBOOK (WB) contains work procedures de51gned to help you

achieve the learning objectives of the unit of instruction. Knowledge

acquired from using the student study °'U.1de will help you perform the missions
or exercises, soive the problems, or.answer q‘uestlons presented in the ’
workbook, . . .

THE STUDY GUIDE AND WORKBOOK (SG/WB contains both SG and WB
material under one cover. " The two training publications may be combined -
wheri the WB is not designed for you to write in, or when both SG and WB
are 1ssued for yoq to keep. . . ’
Training pubhcatlons are designed for ATC use only They are updated as,
necessary for training purposes, but are NOT to be used on the job as .
authoritative references in preference to Tec mcal Orders or other off1c1a1
publications. =, . ‘

Y

S 'S
S
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, . MODIFICATIONS .

AJ?EZ&Qﬁ '/L-,/Cj ' of this publication has (have)'beeg deleted in

. . . . .

adapting this material for inclusion in the "Trial Implementation of a
~ . .

Model System to Provide Military Curriculum Materials for Use in Vocational

and Technical Education." Deléted material involves extensive use of .

military forms, procedures, Systems, etc, and was not coﬁsidered appropriate
for use in vocational and technical education.
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) all safety regulations,

Exercise safety pre¢autions whilé lifting a heavy object from the floor to.a full | -
upright position. The correct body position must be used and all safety precautions, f
observed, > . BN - .. '
EQUIPMENT ' ‘ ' ) -

) . ' , Basis of Issié * v )

SG 3ABR55233-1-3 .~ 1/student e ;

" WB 3ABR55233-1~3-P1 . 1/student .
_ Ladder 1/6 students
o Scaffold ___1/6 student's
) ’ Mission 1 . . i -

PROCEDURE ‘ . o ' o .

1. Identify eadh of the follbwing safety hazards. Write,youxj answer in the space

proyided between.the pictures. v . K
- . X "
2. Explain how to eliminate each safety hazai'd. Write your answer in the )
space provided. i e . -
\'// ~ A\ly ) - . . A .
> : N ’ . ": H
I -~ . ”
) .o‘ £ ) N
\V I/ . ! . - 3
; -
i1
- ‘ ; , -
< - ¢
A ) i .’// 4
. ) "
R ‘ - ' " ,
'5’5?‘:";' L4 9 ‘ I L ]
N - e %
' ‘ ; [t ’ ’ '{j"ib »
135 '
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- T SAFETY
OBJECTIVE N .
. . ) . .
Given a picture containing safety hazards that may be encountered when using
or maintaining masonry-tools and equipmgnt, identify these hazards and explain
how to eliminate them. All'hazards must be identified,

Using given proc;dures, erect a ladder and scaffold so that it complies with
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Mission 2 ~ )
ERECTION OF. LADDERS

i. Selecta stepladder from the storage area and perform the following:

a. Visual inspection ot
e

(1) Parallel rails for cracks * ' -
(2) Rungs for cracks, breaks

/
(3) Braces and locking devices for security

b. Erection N
- - . ’\ .
(1) Spread front ard pack sectons apart

(2) Secure locking device or spreader by pushing it down until it is seated.

(3) Insure that ladder is on level surface

& J

¢. Store ladder by hanging it on rack 1n a vertical position.

2. . Select an extension ladder and perform the following:

a. Visual inspection ’
(1) - Parallel rails for cracks '
(2) Rungs for cracks and )breaks
(3) Locking devices ~flor‘s'ecuriry . ‘
(4) C Q@iﬁﬁﬂ of rope and pulley—— "~

b, Erection

(1) Keep the base from slipping, have someone hold it or secure it with rope.
(2) Place‘the base ona firm, level footing, never on movable o‘bjects, 1/4
of height of ladder from building. B

_{3) Secure top of u;u ladder to structure wf:enever, possible,

(4) Insure that'the la'dderl is not in front of a door,

"busy aisle or street unless
someone is attending the bottom footing, - o

c. Store ladder by Hanging it on yack horizontally.




- i ~ T - i v i .
! - ; ERECTION OF STAIRWAY SCAFFOLD - ~

Get base section, 6 platform sections, 2 upper' sections, and 1 safety rail section
from the storage area. The instructor will designate an area for-erecting the scaffold.
Before starting the erection procedures, read the spepfal safety rules carefully. *

~ Erect ‘the scaffol¢ according to the'instructions and illustrations that follows. : - v

’

 Special Safety Rules - Stairway, Scaffolds .
S
- } > 1' f " . g 3 -
: - ‘between platforms: Stairways-dre designed to take the weight of a'200=pound man
with a factor of safety of 4. However, they are ot designed to take severe loads or
.  abuse. Lo

sk

"

Vg 2. Never climb up the outside of a stairway scaffold, . AlWayé use the stairway for

access. ) ' /-

The platform of the siirway scaffold must always be located on the floor braces by
means of four locatingpins. When being used outdoors, or wherever the scaffold
is exposed to wind or updrafts, | latforms must be tied down and the scaffold
secured to the-building. :

(o> ]
Py

4. The platform of-iife stairway scaffold is designed to carry 2 maximum distributed
load of 750 pounds with a fafetor of safety of 4. Do not exceed this 750%pound load.

<

‘ . { .
When bridging between scfffolds with planks or ladder stages, place the ends of such
planks or stages on the s¢atfold platform across both floor braces to distribute the
load. The other braces pf the scaffold are not designed to take heavy loads.. The
floor braces are the thicker tubes (approximately lf;' wall) and have vertical .
pins for locating plywood Platforms. . - o

) «  When erecting or taking down an upper section of the scaffold, always stand in the
’ center of the. platform below, and keep a firm hold on the section. (See the
instructional illustratiohs. ) - . X — e

1§14

e R

- ———— s \\'q'
( \\/ 2 ’I/

O Ir 1)1 —1

1. Place adjustable section on g;'ound
with stairway treads facing up, Swing
top end frame over.

v~

15

2. Swing end frame through 270° until
lower crossbar snaps into hooks at
bottom of stairway. '

139
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Never use stairways to work from, but only for personnel to walk up and down : o e




-, KD . :
3. Lift opposite erd until end frame is 4. Make sure spring-actuated latches
vertical and folding V-braces have opened  have moved into full locking position
into locking position. Check locking . before using the scaffold. Do not use the
hinges on both'V-braces to make sure " scaffeld if any of the latches are not:
they are locked LT working properiy.
1 g - ) . b “’
. L~
o
T 5.__Lack the casters.. Place-upper- - e - e
Section against top of stairway on bottom .
section, Stairway on bottom section. N
' Stairway treads should face out. . :
. 6. Place ipper section on top of lower i
section as shown with stairway treads
facing up. Swing fop end frame over. .
.
}—‘ - | 16 ,
li {
‘a ! - Y 4
re . -
L - | 140 ;
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7. Swing end frame through 270° until lower cross r passes under stairway and
straddles floor braces of lower section. ’ .

. ~ P S

*

8. Raise floor braces until opposite end frame becomes vertical, Slipframe into
sockets. 11 '

»

I'4




t
-

9. Slip other end frame into sockets , ]

and lock stairway hooks into position.
. Place plywood platform over locating
pins on supporting tubes. As each

section is installed, move interlock clips

up to locking holes

-

-railing with its longer frame on top at the
stdirway end. Unfold longer end frame
through 270° and slip into sockets,

e

10. Place folded half section-or safety -




co S ‘. ’
11, Place opposite end in sockets and 12, Before adding a third section, install
snap diagonal brace into position as ~~outboard supports attaching bottom hooks
shown. Place an additional platform onto scaffold columns below joints. Install
over the stairway opening if desired,”. # diagonal braces as shown.
NOTE: To dismantle the scaffold, reverse the erection procedures.
S ~ e .
C s N " Mission I
A LIFTING A HEAVY LOAD.
NOTE: The instructor wiil provide ybu with a heavy load to lift,
1, Go to the object to be picked up:

LT, -Assume-the. cqrrect’,position to lift the load,

3. Lift thé lodd to a full up right positior, -

4. Lower the load td its original position,

19
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N - - ‘ . . ws 3ABR55233-I-5-P1
ARITHMETIC PROBLEMS AND ESTIMATING pﬁocr-:DUREs
OBJECTIVE _— - -

- . P
Solve arithmetic problems consisting of whole numbers, fractions, and decimals.

All given problems must be solved correctly.

. s

Given.; simple sketch of a masonry project, estimate the types and amount o .
materials and the man-hours required. Estimates must be within -0% + 10% of thdse
found by the instructor. ‘ - _
EQUIPMENT -

Basis of Issue —
SG3ABR55233-I-5 1/student .
WB 3ABR55233-I-5-P1 1/gtudent:
-
‘ INSTRUCT;ONS - -

Complete the following exercises using either the study guide or class
//notes as reference. Lo ; ’

n

Mission 1

ADDITION
? 4 5 1 9479 673856 2.18 45.56  62.2 y
b 8 17T 9 4 6364 22851 34.35 31.87 86.4 ‘
9 6 9 3 4269 44238 ° 0.14 13.89 27.5 -
6 7 4 8 97185 97156 4.90 .16 10.0 )
3 5 9 2 v —— T—— -5 —— ==
2 2 8,02
» * .
18+ 93 - 51-42 = 1/2+1/4= .
73 - 83 - 96 - 32 = _ . 3,8 -5/16 = ‘
o 129 + 958 + 787 - 436 = 1/2-1/32 =
162 + 47 - 391 + 64.= 1764 + 3,8 =
3 §
'-l
, ) 26 ’
‘ i
11 “ - \?




-

MULTIPL‘IC@TION
38 x2s =

Mission 3_
. ' 'x

s/ex12e R

42x51'=.

2/3x 6=

7 67x105=

‘ 21 x 176 =
312 x 1769 =
191 x 1801 = -
9x 531=
2153 x 2867 =

)

’

5.5

—————e e
g
—— e g S

- 1/3%2/3 =
i’-‘sf/G'x;IS = : .

———
~

10-1/2x3-1/3= .
. AN ' i
/12 x3/5 = .

P




RUA

Mission 2 2
EORPPRE ol - SUBTRAC_’I‘ION
' 5-2= 27- 14 < 390 - 169 =.

—_— —e

~ . . “ o v
eI TEL e B e s - e - e - =

s e 6395318 - o o709~ 594= -~ T -

~ §

3457 8752 5392 - 75158
2498 4658 . 2807 28089
/ ‘

-

1/2-1/3 = © 45.56- 31,24 =

1/4 - 1/8 = 34.82'- 19.99 =

8/16 - 1/2 = 78.32 - 51.73 =

3/4-2/3= 41,78 - 12.61 = -

2-1/8 - 1-1/16 = . ,  36.47- 9.08=

3-1/4 - 2-1/2 = 397.09 - 283.51 =

28-1/3 - 19-1/4 = M.97- 1.11=
A

LY
R
\
.
- k]
4
- %
.
- *
‘ , x 27
» - \l\"
. y
4 ‘ L
: -
; . |
L)
'\ '\-’

147+ w




Mission 4
DIVSION L
21 e . 3/8+2/3
W = - o e - - =
S
108 + 21 = ) : '5/8+5/16 =
NG RIS & BTN P / Sl e e 3/4_.,3‘/20 =
93+ 3= ' 3-3/4+5/8=
107+12= /. T | 4/941/5 =g
. 2953+ 92 = ‘ 2-§73+ 3=

o
i

3687+ 51 =\/ I 9+2/7=

>

vy

.36/ 045 .6/5.368848
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» Mission 5 , K -
AREA | -
“ . ] » - ® 3
B Find the square footage of each of the following ptoblems: .. - = .« o
1. A circle with a radigs of 21". o
i 2. A square with a 2k%' side. . ' . oL
3. A rectangle that measures 10' 6" x.8'.
4. A triangle with a base of 6' and a height of 9'. . ..
T . — 2 ' . ’ ) :
¢ . " 7" 5. A circle with a radius.of 6' 3". ) N
- 6. A trianglé with a base of 12' and height” of 15'. ‘ ’ i
. : . ) -
. k3
7. A square with a sig}e 173' long.
8. A rectangle that is 123' long and 107' wide. ’ c\ <
9. A triangle with a base of 42'-.and a height of 86'.
B . | , R ‘ e
¢ > ’£ .
‘et Vo
o ,// b -~
’ b
| ' ‘ -
- rs ~'
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1, - Dlsregardmg dny loss of water or of material how many cubic
. yards of concrete would be reqmred to complete this pro;ect?

2. Ifanairman can handmxx 2 cubic yards in8 hours, how_many
hours would be required to accomplish,this project? 5
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7 WB 3ABR55233-1-6-P1 g
. ) " PLANNING A MASONRY PROJECT . . T
- OBJECTIVE - . o :
' L ® Using the asmgned engineering drawmg, interpret a list of given items. Each : .
1tem mpsf be interpreted correctly. .
o . 0 Glven the types of 1ines, symbols, and required scales, prepare a sketch of a i
: masonry project. Finished sketch must be complete enough to use as a working
drawing. ' ) )
> . T ”
EQUIPMENT - . ) ‘ ,
) Basis of Issue
SG 3ABR55233-1-6 ' o , 1/student
< WB 3ABR55233-1-6-P1- : 1/student
’ Engineering Drawings . * 1/student R
‘ INSTRUCTIONS .
R /. . . - -
. - ‘ Mission 1 .
. . . i -
. lﬂe your study guide, class notes, and some engineering dra.wmes
given to you by your instructor te complete the following:
+ 1. Plot Plans ro | -
What mforn&t:on is éwen in plot plans?’ .
—— a. R
. - } q . \ .
+ c ) r * ' - )
d. . -
T ’ V .
4’ L] N {
. i & ’ '
’ ' P ' ’ S
- ) % ‘
» ) " Q
. 6 . )
t‘ 32 ! . -
] - > .
I
' . 157 - .




oM '

- < - . - > A
(2 ] _ . : :
el @, L. , .
2. Foundatxon Plans (Use drawing mumber 25-074/3) ’ Co
a. K-3 - What is the size of the footing? ", o C
‘ b. H-3 - What size remforcement steel is used? - - v
.C. Latrine #4 ~ What is the size of the concrete slab? ] §
o _ (1) Thickness N T o
‘ . ‘ (2) Length .ﬂ

. (3) Width

Framing Plans (Use drawing number 25-074/3)

2. N-3 - What is the size of the floor Joist?

What is the center ¢ pacing ?

K-3 - What type of floor vovering will be used ?

" E-3 - What is the size of the blocking?__




v ‘ . 4. Fioor Plans (Use drawing number 116-58)
a. What is the building dimensions? - ' to

Ll L b, How many sets of double doors are there?

c. What is the width of the sliding door? : i

d. What is the width of the double doors? . l

(1) East
’ e | (2F West
s ' , 5. Elevations (Use drawing number AW 24-0}~03, plate 27)
- " a. What is the elevation of the kitchen floor? ft.

b. What is the height of the ceiling of the dishwashing room?

Y

. T
¢, Window spacing for court A, what type glass is used?

-
.

* . d.- Ijsing elevation n;nnber .:3, what type of rﬁa.terials are used for
- . the facing” .
. - 6. Selections and details (Drawmg number AW 21-01-03, plate 28)

. ) . a. Section 2 - What are the different sizes of concrete masonry

/ ) units used? - N

() o -

: @ ~
‘ b. Section 2 - Horizontal reinforcement will be tied on
‘ / . ‘centers. )

34

*
=
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c. Section 7 - What type of windows are used?

k!

d. - Section 11 - How far apart are weep holes drilled?
H

D'rawi\ngk"r‘echniques (Details)

.a.




odrn

Symbols and Terms

Use your study guide and class notes to fill in the blanks.

“a. Symbols:

(1) f

(3

(5)

(7

© |

/% . T

AN\

(4)

"_~—ﬂ“
r\f\"\‘”fl (6)
' ' - —— - _
YR
i) ON ==l

-,7::’7”7-:1 . . ) L_, :.,-——_-.,.\:a?t, HE ]

L - ‘,:.-
RO (12) AJ;,»;,

.
(O .o - S
———— e e

Y] .36
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MODIFICATIONS

\
v

N » .
é 4%§gﬁ égz ~3X of this publication has (have) been deleted in
\H\whdapting'thislpaterial for inclusion in the "Trial Implementation of a
Model System to Provide Military Curriculum Materials for Use in Vocational

AY !L
and Technical Education.” Deleted material involves extensive use of

military forms,! procedures, systems, etc. and was not‘considegta\ﬁppropriate

for use in vocational and technical education.

t




N Ty e /' 4 o
S *  MAINTENANCE OF TOOLS AND EQUIPMENT -
* - ? - e - " .

M . ’

OBJBCT}VE .

et T ’ o 'Working as a member of a six-man team and using a school technical order
-~ ; file, cleans; sharpen, repair, and maintain masonry tools and equipment.‘_ All work
. must comply with TO 32~1-101. - . s -

: . 4 v . > )

T ® Working as a meinber of a six-man team and using course equipment and
T instructions provided by technical orders and check lists, perform preoperational
‘ ‘ inspections on various types of masonry tools and equipmeht. All work must be

L conducted in a safe manner and comply with the equipment's technical order. .
-EQUIPMENT '
40 Co : Basis of Issue
, (SG 55233-1-8 o 1/student '
"N, 'WB 55233-F-8-P1 1/stadent - :
/ .To82-1-101 - 1/student
. TO 32-1-151 1/student . .
. TO32-1-171 - 1/student /
, < . TO 3ZA9-2-6-14 1/student .-
=t "Pencils - 1/student N
Concrete Mixer . 1/12 students ° .
Mortar Mixer e 1/12 students
Concrete Saw , 1/12 students h
Tile Saw . : 1/12 students
" Air Compressor . 1/12 students ‘
. . Paving Breaker ) 1/12 students >
. ; *  Pneumatic Breaker : - 1/12 students
pa » Electric Drill * 1/12 students B
~ _ , Vibrator . " 1/12 students
Power Trowel 1/12 students >
Boit Cutter : " . 1/6 students .
;+ Crosscut Handsaw . 176 students .
Electric Saw ‘ L 1/6 students . )
Tin Snips" . 1/6 students b -
¢  Hand Axe _ ) 1/6 students . f _ i
- Brick Set e 1/6 students . " o
) . . Brick Hammer | X ' 1/6 students -
Tile Nipper * ‘ . " 1/6 students : .
7 Pick _  1/6 students - . ‘



\ &
l A N ’
EQUIPMZNT {continued) ' Basis of Issue
- Space ) 1/6 students
Star Drill : ' 1/6 students
Brace ana Bit _— 1/6 swdents
Level . ‘ ) ) 1/6 swdents
) Plumb Bob R _ 1/6 students
PROCEDURE ’
\ ) ~ Mission 1
1, Use TO 32-1-101, your Study Guide-or class notes; complete the
following: o *
CHISELS: Lo '
1) (3)
. a. The three chisels pictured above are: =
. ) (1)
()’
(3)

o

) b. If you wanted to cut a piece of flat metal, which one of the

-

chisels would you selgct?

protect the cutting edge from

c. Bq'fofe éhiselé are stored, apply : | , and ,




d. When chisels are removed from storage, rust-preventive
compound. should be-removed with -

SAWS:

a. A crosscut’saw isusedto cut - . - the grain, and

a rip saw is used to cut ) the grain,

4
After using a saw, always »il the blade with a

\

If rust appears on the blade, remove with a

and apply a

RIP SAW CROSS CUT SAW

Rip saw teeth are shaped and filed to cut like

while the teeth of a crosscut saw cut like

. ‘{‘he two types of hacksaw frames are:
(1)
(2)




blade is used for cutting hard metal,

and a ‘ - blade would be used for

.

. cutting soft metal,

=,

¢

‘

T:-@‘

In the drawing above, the blade in the hacksaw on the

is installed correctly since it will cut on the

+

stroke.

When using a hacksaw, there should always be at least

.

teeth in contact with the metal,

In the drawing below indicate which blade selection is correct
and which is wrong.

(1

- T

LN LN LN




3. SCREWDRIVERS:

a. The screwdrivers shown below are:

N ¢ : 2 . -~ (3

o I R e—— |
£ s

N
¢. The size of 2 screwdriver is determined by measuring the
‘ ' and the® '
57
‘




[
|
d.
| g ‘
\ Ak
|
. (5 2
(1) Shows -
(2) Shows
FILES: | - : e 7T

a. Files are used to
4

E

Sy
RSN

Correct use of 2 file is shown in the drawing on the

.
—_—

58

162
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-

"d.+ Excessive pressure while filing results in

’

and ' , . _teeth, ' fadl

\ 7
\' 'File Card

The drawing on the left above show§ how a file is cleaned with

a ) : - + Metal \

particles are also removed from a file as sho in the drawing
~ "'/y{, . ¢
on the right with a C

58 .
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the haxﬂmers shown above are;
R L 1 ¢ 7
(1) ' \{urpo&: -

R “»
. ? ?& 3
| g A : . !
x /\ » N ) ? 4
) y ’ ;
-~ ’ M . ’
S ' . N
- (2) Purpose, . B -
’ . . e, K . )
‘ . - . [y N
. ¢ - . ~
- e v » . .
r 4 i
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¢ . .
- +
oo gt 4 e o e e e e 2 T .. -
- Ty s ‘ .
. vi' Name Lt ) Purpose
- - o . — -'—‘— - O —— e & . -
* N N . ’
. ) Y . - . .
R (8) Name Purpose A
N . ‘ » s [
’ . * . . il M - v
' <™\ _« b.  Give the purpose of each of the following:
-~ - - " ’
t ) . ¢
. (1) ‘ rpo -
el u
- / > * T . Ps se
- ¢ ¢
: R4 * . - N - - M
) ; 2 - . —
P , (2 Purpose .
i .5%‘* et T e
'q' “ . \J// ’ ﬁ\j e! -
. OPEN END WAEWCH .
.. ,’ ¥ — ' ' - —
. . 8 . Purpose *
N . < v Q . .)1 - .
[ H 1 . .
T = '
. N ] N .
- ALLEN WRENCH . - .l
> ~o. ’ *
— - A
- .
o < . _ TRe types of wrenches shown above are: “
. o R ’ ~ (1 . ! ' Yy
o A2 , ' -t e
P .. ‘ (2) . - . . ‘
: . b 162 ~
. X A
- R . ’ P ,
- R - v\ 1 ‘¢ -
. 2 .- ™ . * ’
2 ~ ) A ? L) Vand -~ - -~ -3 -~ -~ 7 a
. < ” - - ; tane'd P
T : ) . pE - @
Lt . - 155 .
P - £ e
- . P . ’
. . , .

e o : - : .

RN . s Dot e e




a. From the drawing above, give the name and purpose of the
. ‘following:
. _ (1) Name- ' Purpose_
" / AN R DR ;é N . .
B 4
. . . .(2) Name . Purpose *
_ ' L
v ~ |
(3) Name Purpose . }

L . (4) Name - Purpose, |

(55' Name Purpose ) ,

s ‘. - . (6) Name . Puipose ’

- -k

-~




‘¢
d. Dirt and grease should be removed from wrenches with
t . & ‘ ¢

Scour rust from wrenches with

) ¢
or

7.  PLIERS:

~
]

‘ a. Inthe space provided for each illustration below, give the pur-
pose of each tool: '

Long-Nose Pliers Diagonal Pliers

* Purpose Purpose

ey
\/ Purpose

Combination Slip-Joint

- 8. Use and Storage of Handtools:

NOTE: Test your knowledge on the use and storage of "handtools
by writing RIGHT or WRONG under each multntiqn.
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LAYING OUT A BUILDING FOR MASONRY CONSTRUCTION. . . e~
- . OBJECTIVE: ' .

Equipment N

SG 3ABR55233-1-9
‘WB 3ABR55233-1-9-P1
- S0-foot steel tape
6-foot rule
d 2x4and Lx4
Sledge hammer -
- Electric saw

PROCEDURES

1.. Lay out a rectargular tuilding (see figure 5) 20-feet long and 10-feet wide, |
2. Procure necessary tools and equipment.

3, Go to the area designated by the instructor,

4, Position the hub stakes.

’

5. Set the batter boards as shown in figure 91, SG 3ABR55233-1-9.

) ———

'W’orlgas a member sf a six-man team and using the assigned materials, area;,
hand tools, and w\orkbook}_lgy out a building within a tolerance plus or minus 1/4 inch.

Basis of Issue
" )

1/student ) e

1/student

1/4 student "

1/student -. 5 a

1/4 student Ca

1/4 student ' ] .

1/4 student ' .

<~
>

4

V ‘ [4

3

——

.\ " 8. Level the Batier boards, _Use either the water hose or the ~4-foot level method, -
1. Striné th;a layeut}lines. P . *
7 " 8. Check the layout lines for accuracy. Use the diagonal checking method,
g, Use a plumb.bob to trapefer the hub s_tai<e points, | ' -5 '

10. Have the instructor check your work, -

11. Follow the same procedures dnd lay out a building with an offset (see figure 6).

- N

el Follow the sampe procedures and.Léy mfg.:U—shaped building (see figure 7).

!

o i 2

x"}- -

.

’ 64
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" ANSWERS TO SELF-TEST
" DECIMALS

1, A decimal is a number that represents a fraction with a ‘dgnémi-
nator that i?a\power' of ten,
] - + - )
.2+ a.., (30.04 thirty and four hundredths)

PaN
b, (.379 three hundred seventy-nine thousandths )-

c. (1.46 one agd forty-six hundredths) -

/ d.. (90,001 ninety and oue thousandths)

3. 30975 b.12.3 ¢ 7.123 d, 0073

B a. 8 c. .75 d. 2.5

. a. 9 ¢ 21 47- 7
10 200 20

6. a. . 13,85 c. .05 .

7. a. 180,553 c. 19.3925

8. a. 6298 c. 4h6,37

9. a, '.6028!; Ce ,32012

A 10, a. . ,001 Co o5 !




INSTRUCTIONS

DECIHMALS

This is a programmed/lesson on DECIMALS. It is not a test as one’

mgh} think, but an easy way to learmn at your own rate of epeed.

The two types of progranming used in this lesson are: '

a, Linear— Ini‘ormat:.pn, in small amounts, will be prjsented in
sequence., dXou will advance from frame to frame, us:.ng a provided ¢
cardboard to_cover upcoming frames, Do not look ahead at answers,
IF YOU MAKE AN ERI'{.OR; strike out tile incorrect answer ar;d c’o,rrect
it, ' °

b. Branching--~ The information given‘:'_n these frames will be greater
and yeu w:.ll be given a 115’& of possible answers, . Directions to

. turn to a page for each answer‘will ve found nex‘t to the answers,

1)
FOLLOW THESE DIRECTIONS., Circle the answer you think is correct, '

If Jou have selected an mcorrect answer, put an X through the

5 w\/-
pag—--

-AZAD ALL INFORMATION CAREFULLY, Be sure you understand what is said

incorrect response and circle another answera—_—

before fy'ou attempt an.answer,

If you wish, you may turn back to any pert of the program to- clarify

some vague point, , , | " ‘
s/nile working problems in the program, if you are instructed to
SHOW ALL WORK, you must work in the program, K Otherwise,you may do

& <

the work EITHER on scratch paper or in the p;ograﬁm.

ii Continue to page iii




OBJECTIVES: : ‘ ' .
| 1, ‘%rite,in his own words, the definition of a decimal, £

2, Demonstrate ‘ability to read decimals by matching numerical "\
decimals with the ’appmpria)e word decimals, ° ’

3. lirite the numerical form of g}iven word decimals, }

L, Cﬁange given fractions to decimals, . - .

5. Change given decimals to fractions, Reduce the fractions to
.low;ast terms, ‘ '

6. Round off given decimals,

7. Add given decimals, .

- 8, Subtract given decimals, )
9. .I.ultipiy given decimals,
10, ‘Divide éi\'ren decimals,’ ’

-

[(SUGGESTED REAUIIG TIME—— 62 [{INUTES ]

TRLLTVL L

iii Continue to page 1.




.
3 ‘. 1. The definition of a decimal is: A number that
3' represents a fraction with a denominator that is
¢ e - } X
. a power of ten, The definition of a decimdl is: 1
_ a’ number that 2, Being a power of ten simply means that you can
. represents a - -, . . .. .
fradtion with a divide ten into the number evenly., The fraction
denominator that 47
1 is a power of ten 100 has a denominator of one hundred and,of course,
’ ten will divide evenly into it. Ve know that 100.
is a power of- . ' ‘
« -
10 or te? 3+ All decimals represent fractions and in every case
the denominator is a power of ten, The decimal,
. +1, represents the fraction 1%' « The denomina‘t_or
) is a f .
",(ﬂd . > °
-
power 4o The definition of a decimal is: A number that
ten represents a-fraction with a : that is |
a of .
denominator LA, Ke} words often help you remember hard to leamn
pov;er definitionﬁ. In the definition of DECIMAL, the
: i
g ‘ ten words to remember as keys are: . FRACTION,
' ! B
A DENQMINATOR, and POWER OF TEN, .
Write the key words that will help you remember
- _ the definition of decimal,
\ — . S e
/ g - - ey s -
o « * . . s ‘ }

e 1 Cdnt‘inue “to Qage 2




fraction 5.- A decimal is a number that represents a
denominator with a that P

-
power of ten .
fraction 16, Write, in your own words, the definition of a decimall
denominator .
a power of ten ) .
‘a nulnber that 7. Each digit in a decim2l has a place value ard. is
represents a . read!if a certain way.

fraction with

a denominator
that is a power
of ten (or a rea-

The places are as follows:

*

Tenths

The 3 is in the thousandths plaee, the 5 is in the hﬁ\ndred thousa.ndths

place,and the 1 is in the

1 g 3‘-r””’,”——’;j::::::::>/ 5

Hundredths

Thouséhaths © Ten Thousandths Hundred Thousandths

_place .

N

™

tenths 8. As you probably have noticed,. the places to the
rjght of the decimal point, 6];} end in "ths " In
- the, decimal 2.1;6 the 6 is ih the
place. ‘
hundredths 9. A decimal is read like this: (Example)

" 35.362-= "Thirty-five AND three hundred

S

’r . e

sixty-two thousandTHS"
The 2 in this decimal is in the

place,

i -

Continue to page 3,



. ‘(}!- ) , R N

] thousandths 10, VNen there is & whole nurber and a deciml, the

dec:.mal pomt is nead "AIJD" Fp_g'—e;@rgple‘: 6.02 is

read, "six AND :jcwo hundredths", R

- . vihen there: is only-a decimal (no wholé number),
" it is read without using the word, "and", For
example:. ,06 is read"'six hundreths", - ) S

How would "thirt.y—three THOUgAh If‘ﬂ-}ﬁ" bé written

]

as a dec:.mal" . e

3

4 <

N ks
N . . . . -

033 11s: REITMBER~- When you are reading decimals, the

~

decimal point is read "and" except when thw
is NO whole number. For example: ,5 is read
"five tenths", 3, 22 is rea.d "three AND twenty-two

hundredths "

N - . Ma.tch the deciml in column A with the correct
’ word decinal in column B_,placlng the correct ’
' letter by the word deciml oL
5 . ¢ e
- “ % .
> . A ! ~
i a.. 43 T Six hundreds .
. " b, .006 ' Twenty-five and one ARl B
: , o “hundredth . ;
ce 25,01 ' . . "
S:Lx hundredths -
. & f'our and three ten;ohs
v \ 1 ‘ ¥ Twenty-five and one
- : - , tenth ,
1 Six thousandths '
- L3 - A = -y il - v
\ v . ‘ - ) - v
. ’ a 3 ‘ ¢ontinue to page 5. .




AA A ’ . o . -
Very good! You should be ready for a more difficult problem, so
let's do this one: ‘
. 7 !
; \ : ~ Change 51-3‘2 to a decimal, .
If your answer is: Go_to page:
, .
- .0052 6A
Y
~ W52 . 8B
f Y. : ’
» 7 ‘\-‘ B
- ; .
~ R <
AB . 3 v -7 ~ * ! ! ‘
. : . g Z
Wrongl! You add only the number of zeros that there dre digits '
in the decimal, There is only dne d:i:git in the decimal .7, so there |
will be only 'one zero in the fraction. The decimal 479 has three
digits,s¢ the denominator will have three zeros and look like: )
‘Y © If your answer is: , Go to page: e
'é "' -
o 679/1000 . i 1BA : v ?
. - - (=
L 679/000 8c (’ . <
- 4 .
g
) ’ ‘h ”




a. 4.3 12, Now, match column A with column B in the&’ame

AP . {four and manner, . . i
x three tenths) o . .
. ~ e - -~ - "A ’ : ~ B ' . -
’— l~--~~'- ‘ o ﬁbo o(m6 ’ ‘ ﬂw . :
o * (sfu): thousand- a, 25 . o hundredths
: ths - . . ’
b, .,002 ‘ One and two hundred
c. 25,01 , twenty-two thousandths
(twenty-five c. 20,05 -
and hun~ , - p Twenty-five hundredths
dredth ) de 1,222 C ’
‘e Twa thousandths
A e L e Iwenty. and five
T hundredths

Twenty-five hundred °

One and two hundred
A . twenty-two thousands

. ' C e e R R

-~ o n

- - - e 25 -(tventy- — i35 When writing a decimaIL, FIRéT and MOST IMPORTANT,

five hun- _
(fre,slths) . determine the "blace" valﬁe (thousandths, tenths
T s ], ,002 (two |
] ¢ I etc.). This wil
- - , thousandths) . ) s will 81Ve Y°" the number of digits
R c. 20,05 you need to the right of \t\:he decimal point For
- (twenty and le: ¥
.- five hundregs éxample: twenty two thou@ndths will require three
’ tas) digits because it is to the thousandths place. It '
. ‘ N -
do l 222 one - ‘o “~
and twcf hun- would be writteq: .022. Five "and five tenths-wm‘:ld .
< ¢red twent - . N :
- \tuo thou— y / | bé written: S.S(Remember; with a who!.e humer, the
sandths) D . ) - . . -~
D decimal point is read AND.) .f‘ ° ,
NGTise ¢ by -

Be certain the
word deciral - - : ) ’ e

ends with "thsy - vrftieh

How would tWenty-fi\'Ie and four thousandths be




IR

Wrong., You-'set. your division up incorref:tly. The . problem should have)

<3/12,000

Retum to page LA anddo the’ division aga'in and place the decimal

e I3

been set up like this:

.- -

© FLOL-Q)- =g

‘

pomt in the r:.ght posrcion; then select the right anSwer and ;0o to the

-

page mdlcated.

< - . k

] vy b 3

‘6B
3/4 1s .ot correct; .75—-3/1“? \Retum/ to page 10 a.nd\\d_o_{'k the

L)

problem again, Then{%plect the correct, \an(syer and continue with the
? - h Y

program.

’
. N ) <
.
- * “ - -~ - - -
A A . - P
n - » . t. ’
.o v - r\‘ . -~
B .
B

! 4
P . . N B /'\\

‘\\

6 * .-‘ ks ’/ ’*‘>~ 7‘- T * ' /

‘ You_\have nusplaceu the declmal point., The decl.,al po:,pt. &JAYS
(c\:es to the extrcme rlght. of the div1dend. EX.AI:PIE f_ not l 2, :
from- —7. Retum to oage BB- rework the problen and contin ﬁmth the

pm faqfn. . ° ' L. ° ,‘ 4 ’

\ te -

A
.
.

) . « ) '. . - B
‘l 6D N ' R S, ' 6 :
" our division is right, but it is \hmeéessary to put the %’c the end ,
\the uedlnal. Turn to \Fape I..A and continue the pxjogram. \ ’
L :. \x" ¢ ' - . ’

: o~ .
« Nt 4 .

’




~

. ’I:hirt n-and four 'centk‘m“would appear as 3.4

Nife and forty-four hundredths appear as:

R

15,

Four ten thousandths locks like:  --

—

.

Mrite the num.erica;1 form of twenty-nine thousandths, |

17.

‘irite the numerical form of each of dhe foltowing

@

word decimals,

a, Sixty-five hundredths

[y

»

c.‘ 'T}{ree hundreld‘anld four tenths

~

r

i,
!

N

e

[ENN

7

1
‘

e. Fifty-eight and sixty-six

f.. Forty-nine thousandths

b, Sixty and ninety-geves thousandths

.

<

d, Seveiuty-Iive tén thousandths -~ -

hundredths
/

~




-l
~

- . < N

8A

L2

IG%% is correct for the first step, but each fraction must be in its

lowest terms, 5 divides into 45 and 1000-- thus it can be reduced,

Go back to page 16A and_refluce the fraction, choose the correct

Is

answer, and go to thiz page indicated, - "

“

8B

L%
52 is correct

You,have been cha.ng:mg proper fractions to decimals,
50 now let's change an IMPROPEﬁ FRACTION to a decimal, It is done in
the same ma.nner, but NOW the a.nswer will Jnclude a whole number,

% changed to a decimal is 2 3 0 « As you can see, an

For -exlample:

L] : 'lo . , .
T ’ 10 ‘

" improper fraction will become. a whole numbexr, and a decimal (1.5).
Change%ﬁoadec&ima}l.. S C,

I youx: answer is: ~ Go to page:
17 6
. )
’ 1.7 184
) . )
N ~ \'

You Have the 3 ®Eros but what ‘happened to the 1? The decimal ,679
is read\‘ "six hundred seventy-nine thousandt.hs" so the denom:mator

becomes 1000 Return to page L;B and se&ect the correct ansm

\\3 y j

Z




Ceve sl aG

-

w
-
.

b, wom
ce 300.4
.0075] )
e. 58,66
re W69 .

Al fx&ctimg\@ be cnanged to a dec by -
dividing the nunerator by the denomina r. The
’ decimal may be carried out as rany places as the °
—problem indicates, mmp1e~ Z to d@ decimal is ’
Y 0875 - /
3/7.000 'BROKEN INTO STEPS‘ «
i ~ R Div:Lde the numerator (7) by the -
) denominator (8) v
b. Place the ‘decu..al pomt t.o the r:ght
- " of the numerator,
Ce Add zeros to the ﬁght of the decin:ial
_ _ point as needed. .
. d§  Place a decimal point in the cuotient
] - DIRECTLY over the decimal po:.nt. in
! the division bracket..
4 .
" e Carry the ouotient out as far as
necessary, °
; -
Change‘%- to a decimal, ,\‘ g
It your.a;nswer is: - . ‘Govtcs’-'page': e
’ ) 2,0 16B '
’ “ o5 < LA
A 5.0 . I8C o
) . 4 l \

If you are reading this paragraph, then you,are~ﬁot following directions.

From hexz on, you must follow the directions given in each frame

r
VERY GAREFULLY.

given there.

Return to the frame above and follow the directions

@




T R R - B S |
}
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- ' %
- e - ¢/ { - Ty
ANOVEES 10_PACE 18A:_ a. .8 _ }1-..5.-.2_ ~Cs 28 _ds 1.3 ]

You have leamed how to change a fracta.on to a cec:.mal so let's change

b

a decimal into a fraction. The FIRST th:lng to
. of the decimal the NUMERATOR OF THL:. FRACTION

L3

do is to make tbe dJ.g:Lts

The aenommator, of the

Cw

fractn.or; will have a one (1) followed by the same number of zeros as

there ar@q‘;i‘cs ;n the decimal, For example,

the decimal .27 becomes

the fraction Ig%' Notice “how the dfgn.ts‘i*27 become - the numerator and

the denominator begins with a 1 :;mcL two zeros follow, There were two

digits"’ m the dec:.mal, thus there are two zeroq in the denomma‘cozt

el

Cha.nge .7 to a fraction.

-,

———

If your answers is:®" - 2 - Go to page:. T
z - 48-
a 100 | ; . )
Z | 164
{ 10 - . -
| 2 . | > 8 ¢
L N \
‘., T \}\\* = S - - . ( a
. : l ok
] = < ) il »> —:
= ‘ . N
s /Z
10 !

‘,
oo,

’
2t



_you are working with is :w.. its l .:'f:.“tqm.s.
.~ decimals: to i‘raétions. Remember,” REDUCE each toats lowest temms,
If you still are’not certain of" just hor to change decinals to frac-

-tions; go back to ‘page 10 and rapidly review,

Change these to fractions:

8¢ 7000

. w9-

Tumtopa_gelZfor

llB /
You neglected the decimal po>int.. You must place decimal points
.DIRECTLY UNDER EACH O’I'HEé The sum will ha.ve the decimal po:mt{
carried right down into it from the column bein;’ added, .Hetum to

~ page 17A and Jo the problem again, Remember to put tne dec:mal points

’

under each other, EXAMPIE,: a 18 6"
-' ' 015

4 . 2056,11
};" 1,1

2075.825




s

ANSWERS T0 PAGE 11A: a,_7_

b. 9 4 c.3 d.1
.10 000 4 5 '

-

Cont inue yo/ur lesson in frame 19 below,

!

19, In many cases, a large cumbersome decimal is nov
" necessary., In those cases where a smaller c&cizal

will do, you may ROUKD OFF the decimal, To make

a large decimal smaller and easier t‘o use without

losing a great deal of accuracy& you will

the large decimal.,

»

e

e

<0, Rounding off involves THREE steps., The FTIRS’J:,ST‘.'IQ
are: . : ‘e

a, Determine the PLACE you want to n.:und off to,

(Tenths, hundredths, etc,) ° -

<

b. Look FIRST at the number (digit) DIRECTLY to k
. Y | 3
the right of that place, .

" Example: ,176 ‘\

2

: To round to hundredths: First look at the\

-number to the right of the hundredths place,

A3

In this case,it is a 6,
- The FIRST nurber that you will look at when

rounding ,265 to TLNTHS is .
o (number)

-
>

. “ \
4

A

12 : - Continue to page 13,

W,
hd
X

~ i
=)
ad
@

— -

4 .
A4
—_—




6 2., You have the decimal ,2738L4, and you want to :
. round it off to tenths, Wnat number would you : -
look at. first? .(Circle your choice,) - - - R TR
a2 \
b. 7 \
’ et Ce 3 ’ ! {
d. 6 -
e. 4
7 . _ 22, The THERI? S?l is: ,‘\ .
[ " If the number to the right of the place you aré
rounding off is 5 OR MOKE; ‘you ADD (+1) one to
" \
the place and drop the ire::xainder of numbers,
x For example: ,176 '  °
This decimal rounded to tenths becomes ,2
o because the number to the right of the tenths . ...
. . place (7) is 5 or greater., Also note ihat the
- 7 and 6 were dropped, - ’
C- Round 0074 to the Hearest HUNDREDM. (Circle your |  .-. .
. : . TN answer, ) - “‘f .
. a7 .01 =
) - - . E " AL ’ -
be J007 *° o
: ce o1 . A .
“\d .oe "
01 " |2 nen the number to the right is LESS mEN 5,
| leave the place valué as is and |DROP THE REMAINDER
, OF THE ‘NUMBERS, ' S -
Round the decimal-.'78h8 to hundredt};s. )
(Cirele your answer, )
’ & 478 b, 9 e 785 . d. L7800
~ ﬂ \ . Continue to page li. i




8 24, RIME:BER: .
‘e - \\ a, FIRST, look af the number to the rizht of
‘the place you are roiinding off,

“ by If th‘e“number“is“5“o‘r‘xnj6fe,”.a'.‘dd 1 to the place,
CYTT T T €47 If 1ess then 5, do not add anything. R '
- ~d. Always Amp the remainder of dipits t; the

right of the rounded off place,
Round these decirals to the indicated places:
® Tenths: 408062 "

A . - . o 8 ]
: Hundredths: 408062

AT N R : - - Thousa'ndt};'s':' '.h0806'2
i ‘ Ten Thousandths: ,408062

- . Hundred Thousandths: 408062 ' }

I .~ |25, Round off the following decimals:

] Al

\ 0408 ) To Hundredths: To Tenths: ‘
0 \4031 . ‘ : —

.1;0306 -~ / l;l.l_'U.;B- i 706419"'
. ' \ (98509~ . o
To Ten Thousandths: ' \ )
029826-“' o ) * N ” )

. -
1,11181-- _

L0194 =3¢

N4



B
~ e

Hundredths
41.11
99

Tenths,
(.(6

Ten Thousandths

2983

- -1,1218 o . <

cC e e o«

26. .If you are NOT having trolible with rounding off,

proceed to i‘rame 27. CIf you are and your trouble

is mainly lnowing the "placeS" turn to page 2,

frame 7, and review. If you do not understand

il

how to round off, review or raise your hand for

- /
assistance, =~

when you have correctea your troutle s-continue - ---

to frame 27, - .
' - 3 RESPOI-ISE REQUIRED, *

i

27, Round off each of the fouow%Qecmls to

e

the :ma:l.cated“ place,,

-To the nearest tenth: To the nearest hundredth:

3, 2329~ . 110909

b. 005°‘ d. 803h3h‘f

To the nearest thousandth: J

e, 02551‘~ — ) )
) ' s
£. 5.9%38--

To the nearest ﬁten) ' tﬁousér.dﬁh :
go 7077777&‘-
ho 0000891"

oS

To the nearest hundred thousanath:
%

io 00980653"

" 5+ 3.000051-- ' \

Turn to page 17A for dnswers,




-

164 "
Very good. The next thing to remember is: Make sure the fraction

is in its lowest t\enns. For example, changing the decimal .5 to a

fraction, it first becomes %U Is this in the lowest termms possible?
. e a - - - - - ER Lo _./ P - - - - l

Of course,the answer is no, In its lowest temms, it would be 3

- ¢

Always check the fraction and be sure it is in its lowest terms.

Try this one now. Change 045 to a fraction,

N

It youz.; answer is: g " Go to page:
2 s,
200 | ' | . .
'5) ) 8A
1000 . . -
45 " 21B
100
\; 168 . ) R 4 - ﬂw_‘ » .

4 .

" 'In o;‘ to chang} a fraction to a decimal, you divide the numeratdr
by the ‘denominator, You did not do this, In the case of %- s the

dendminator (2) is divided into the riumerator (1) 1ike this: - \

. 2/1‘,% o
cL 10 . .
l - - i = > >
o changed to a decimal is therefor_q o5 o ALL fractions are changed

v

to decimals in the same mannér.

cm}\,éé 2— to,a ‘ciecimal. \

If your answer is:

.

" 50 ' ) - 6D
.75 A : ' LA ‘ ’

-
{

AN




C 0

% Qe .3 ' b. ol Ce all \ do 803&- e, "0255

T

-

174 ANSWERS TO PAGE-15 FRAME 27:
. i .

v

£o 5,97
ge 7.7778  h. 0009 | i, .09807  J. 3.00005 S

9

You will now leam the last four objectivesg- Hjiu to ADD, & BTRACT,

HULSRPLY, AND DIVIDE decimals. Continue below,
------ i: “ e e e s e

- e e s e oy o s o o ey e

" Adding decimals is iuch the same as simple whole number addition,
_The aifference is that there is & deciral point to keep in mind,

The decimals are put in a column and decimal points are under decimal

points (see example), _ The decimal.point is brought down * EXAMPIE:
; ‘co the' sum and the addition i8 carried en just as it is in | 6.31‘
. whole number, addition, 22,22
\‘ ‘ o 8.53
Add these decimals, 33.79 +,97 + 2.2 = ' ‘
. C . T If Four rgx(xpsx-;‘gr 1s . L '% . ‘Go,to page T A’ Q R
ST T ke - L 19A . o '
3498 . - | 11B >
. - ” . T -
- 178 \ - L T !
/ ‘ -1 Ii}won.g. The number to the right ot th‘e.divis!ion sigx;' isyplwayl‘s'the ‘

»

diVisoro o . R N
064 3,2 (3.2 is'thHe divisor, n%t .064.)

lleturn to rage 26 and select the correct answer,

.
. . 1 - . B
s
‘ L.
. .




Right, If you went to review before you do the prbblems below,

.

return to page 9, frame 18, read the x;uies- and then come back and solve

the pmblems. If you think you are ready now, then change each of tbe*

fra.ct;ons below to dec:.ma.ls. '

Y .
5 .
b, 52 ' ‘ -
lQ ‘C ’
c. ’ ’ )
o /
d, 13 . o
10 o

L Y

Turn to page 10 to check answers and coutinue from there,

9

188 ‘ﬁ C e .
No. Move the deci:a,i point in the div1dend the same number of places;,
.as you did in the aivisor. Example: 3.2/ 06 because 32 /o 6L, < ’

4
/

1

Return to, page 26 and select, the correct answer, _

L b5 Y

0 <
. in <
e ) .
*

18C ’ - ST ~ e

I’ N
You set up you.r pmblem inéorrectly -and had the ecimal in the
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.
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Hﬁ ~19A

-
A

. »
nght. ."I‘}ie‘ mn,n thlng to jz‘enxemi:—é'r is f.o“ lleeﬁ the ‘&eciximi po:.nts ‘ 4

~ lined up under each ot:her, Ndw ]@t ts subtract decmals. The rules

—no» -

are t}\e ‘same as they are in the subtractlpn of vwhole numbers. Just

as in the. aa‘dltlon of dec:unals, the dec:mxa.l pomts must be li.ned

up “under each other, You must also remember 'that the sualler of - .

=

~ the numbers must go under the :la.rﬁ;e_r._ :

729.75308 ~ ,0077=

Solvg this _prdblém:
If your answer is: -

729,75231
72974538

-

3

f 198

’

WERS TO PAGE 24A: a, 66,42 b, .825 If your answers are not

AR
the corrections and continue belo;«r.‘

correct, mak

Id I

The most important factor is that the

Now let! %divide decimals,
Yarted,

1‘

}dJ:.visor must be "made" a wiwle npAber befére division \i
Thls is done by moving the decimal in the divisor all the way. to the
nght.

" .25/7 becomes 25 /'—" Then move the decimal in the

- dividend the same number of places to the right, . Ex: 25/1,25
becotes 25,/I25, tove the decinal péint in e Tolloving

division gxﬁbalem‘ and solve-,

4

303/ 033 . ] ) * ,

¥ i i ’ . ) .
. 3 N Turn to page 2LB,
. ! 19 v e - I ]\‘
- ) . ¢ . . \ ’ f"
» TS
v .
i a
- * - ) s A \)
.19 ) .
» 4 : ot -
) - ’ 3 j . ' .
, s o . N : B s



Y
L~ 4

Right. REMEMBER: The divisor is to the right of the divijion signf

v

Solve these problems and show your work. \' ’

a. 4.9 +.007= . b. 1179 + 13.1= c. .02925 + 2.25=

N AJ
- WORK HERE + -
~ . °
. - '
a. b- . Ce . =
. »
< .
.
1 . . -
\_ ’
- * . - ~ . o~y
. G0 to page <35 for answers.
L § 13
- \ , .
208 ~ " -, ) '

Remember when you wle told that decimal points musf go under decimal

points? Well, the error you made was because of the decimal placement.;

]

A good way to remember the decimal points is put them on the paper -
first (in a column) and then put thenumbers down. Also remember
to put the decimal in the éné@er DIRECTLY under those in the column.

Go back to page 19A and do the problem again.

«.C

- '
LR} . M 1

No. Db NOT ADD an extra zero on the right of any answer. If you need

zeros to make your digit count correot, they must go to the left of

P

the answers. For example: .2 x .002 will equak zOOOQ, not .4000.

Return to page 23A and select the correct answer.

[ o

- / ‘ y . . . .
. N . 2
i 4 . S .

. 20

193 \

<«

—_ =3
A

3

Q.

o~ K




-4

Your decixal point should have been placed like this:
3,217 | '
X _JbT71 o
T 3217
22519
12560
1,515207

If you had it ary place else, return to page 22 and read the rules
again, . '

If you aid it correctly, do the- following problens b,v\placing the

ueciial points correctly in the product,
4 * ‘

a. 0035 b, 22,222

X _3.28 b4 J11
230 22222

70 . 22222

»

Turu to page '23A.'

218 ‘
There are more than two digits in the decimal .OL5. -Zero IS a digit.
That makes, three digits in this deeimal, You should use the sare
numser of zeros as there areﬁigits and make the denominator lOOd.

Return to page 16A and select Lhe correct answer.

~N

.




]

Right. You are now ready for multiolication u‘ecimaﬁ_,s are multiplied

LN ¢
Just as whole fmoers are, except you have a dec:.nal poj.nt to put m‘ .
rst

te final answer (product ), Jz_sj'\:GARD the decmal po:.nt in the fi

t.o steps. A sample problem is broken mto steps to clarify the .process.

-

[

PIOB™2M: ,L,15x 1,10 = - B

.l

"a, Place the larger number OVER the smalier. Ex, 1,10 P

. b, Multiply just-zs, you do in whole numcers, Zx, * 1,10
X .15
_ <550

, r-~~ >~_._._u0*
: i 1650

c,” Count t'he rupber of” digits to the right of the decmal points in
- the factors.of ilre problem. Ex, 1.10 and .15 4 digits to the
r-ant in this case, - .

d, Count off L places riiCM THE RIGHT in the .—"D”UCT and place a
decimal point, Ex 1650o (product’ of this prOulem) L

3 ~ ¢ ) A
Arother example: 17,1 % 10,21 (would te set up anc solved like this):

C. - 1021,

Place the BECIAL r3LiT in the product of tl":.s pz"otglem: '
. ‘ 3.217.
, . X olb?l ) N I
, 3217°
. ‘ ’ . 22519 e
' - 12868
' . 1515207 - o=

Turn to page*214,

\ 1

'




234 ’ | ‘ .

4

Let's try another.to nake sure that you nave the decimal point

place}nent down pat, Solve this one’:

If your answer is:
.01650
00165

" .55 x 003 =

14

Go to parne:

23B .

| ANSWERS TO_PACE 20A:_ _a, 700 _.b._90

Solve these perlel;gs:,
2. 2890038 + ,992763 =
b2 x 307 = -

+

. c.
‘::* ¢

WORK ON SCRATCH PAPER,

.

f
“ A

— Ce_o013

(SHOW ANSHERS) .

-

be .3928 - «02867 =

de L4432 + ,0036 =

-

Turn to page 25,.

1




' Very good. *Care must be taken with your arithmetic, Jt-is always
e t"OOd idea to CH:CK your multlpllcatlon and additions This is :here
nos t oi‘ the errors #¥e fade, with a few being made’ on the placement

’ L]

_of the decirml point,

¥

Let's try two more, After completing them, check your arithmetic

and decimal placément, ' A

a, 332,1x .,2= be 455 x 105 =

TURN TO PAGE 19B.

21+B)& . -2

.3/ & bedores 33 /g'é by moving the decimal point one place.

When the divisor IS a whole number and the dividend 'is a’deciral,

»

-

such as 53/m7you‘do'not nove the decimal point, Simpl,ly place the
. decimal ﬁo:n.:b up in the quotient directly over the decimal point in
the dividend; then divif .« For eJ_cample': 275/3:_1;1;_
Solve this: 26/7.8 \
The answer to the gmblc;m above is: (Circle your answer,)
ar 3 |
b, 3

Turn to page 26,

' | P 5

‘1




L

.

’ . SUBTRACTION (Page 19A)

ANS.THS TO PAGE 23B ) .

a.  289.003800 < b. 39280
+ [ 6 . .- 002862
289,996563 »36413

’ * 1200

Co W42 _ d. 36/43200,
x37 o 36
29 - \ 7.

? 126 - . . . . _lg_ S
- T.55 ‘ ’

,

If -you missed any of these problems, go to the part of the program

that teaches that type.of problem and read the rules agajn, THEN
g

correct your error. The pages bhat teach each function are listed

’

below, -

ADDITION (Page.17A)

[y N )
MULTIPLICATION (Page 22)
".DIVISION (Pages 19B & 26) T '
N

This conpl&es your lesson in decimals, ‘orking partial numbers is
- N :

easier vhen you use decimals rather than fractions, so this lesson

-

is very important, C ’ - \ N
A Self-Test begins on page 27, K
R4 \
_ }
\
X
: . .28 .
‘ ‘+




- ~

26{7T.8 solved is: 26/7.8 ° . .

If the dividend IS .a v:rhole number, Ex: 1.32/'25.. » add zeros and move
the decimal point., Ex: " 1.32/25,00 , When the decimal has been moved ..
. N A

as appropriate, then place a decimal point in the quotient directly
>

over the point in the dividend, Ex: - 2.3/.\]5‘?00‘a.nd solve.

N »

e
Example: 2.;/ .\J;!OO

NOTICE HOW THE QUOTIENT IS .04 AND NOT .4, THIS IS BECAUSE 25 GOES INTO

10 ZERO TIMES, AND INTO 100 FOUR TIMES,

Solve the problem pelow: 7 Note: + is the sign for division
. i and the number on the right
064 +3.,2 = . is always the divisor.

~ If your answer ‘is: Go to page:
006‘} 3.2000 . 4 17B
N N - ) . °
.2 . ‘ l
“3.,2/.0684 18B -
A .

A
’ 02 - -

3.2/.08l, ' 204




SELF=TEST-
* DECIMALS

2

-

1. Urite,in your own words, the definition of a decimal,

g
N

4

3

-~ D

2, Hatch the numerical deci‘.ma.‘is in Column A with the appropridte
word de;:imals in Column B, Place the letter from Column A in
the blank next to the correct word deéiml in Column B,
- \ B

a. 30,05 —_One humdred forty-six |
be 4379 . —— Threé hundred seventy-rine

thousandths
Ce 1.1&6 . ‘

- Thirty and four hundredths

d. 90,001
Ninety-one thousands

Threé hundred seventy-nine
thousand

One'and forty-six hundredths

—_ Thirty~four hundredths

Ninety and one thousandths

N

‘Write the numerical form of the following word decimalss
a, Nine and seventy-five hundredths » .
b, Twelve and three tenths '

¢, Seven and one hundred twenty-three thousandths
. P
d, Seventy-three ten thousandths

\

2




L. Change the fractions below to decimals,

a. 3= \ w, 3=
L

d.. -
2 ’

Nt

5. " Change the decimals below to fractions., REDUCE TO LOWEUST TERMS,

a., “.25 = c. 105 = : 3

R b, .9 .= . d. 35 =

6, Round off the following decimals as directed,

NEAREST TENTH : , * - NEAREST THOUSANDTH: -

e 063515 bt : * ’ Co . 005671 -‘

NEAREST HUNLREDTH': NEAREST TEN THOUSANDTH:

b, 13.8467 - d.  1.60006 ~
7. Ajdd the fol§owing decimal;:
a. 9.37 +15.756 + .76 =
‘/h‘ o

be 69.333 + .12+ 111.1 =,

L4

.

L0055 + 7.02 + 12,367 =

C!nl‘-—nl .-g;luc .

|
i




8, Subtract the following deciuals: .

ao 1\'30]-lb had 2096 = i

. b. .7068 - ,077 = ’

. Cot LL7,3 - .93 =
9. Multiply the following decimals: .

2, .03 %1031 = ° ' s

* b. 071 x oool& =
. . S
) \ . . 1} -
. e €

ce 1,51 x ,212 =~
10. Divide the following decirals:

a, .08+ OO = ' ,('.

e« I . ‘ .
b‘0 O03LL + 3,44 = . ) .
- {
’ c. .Ol& + .08 =
: A J .
| EH
Ans;ﬁgx»'s to the Self-Test are found on page i in the
front of the text. .
29 ,
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nator that is a power of ten.

- ANSWERS TO SELF-TEST
' ' DECIMALS .

)

-

(30,04 thirty and four hundredths)’

2. a.
‘ b, (379 th'reg h\mdred\seve’nty—ni{le thousandtﬁs)
Co- (1496 one and 'forty-six,hm;dreéftﬂé)
d. (90,001 ninety-\and' oile thousandths) .
3. 8. 975 b, 123 ¢ 7.123 d. .0073
Lo a, .3?' b, 8" - c. W75 des.2.5
. 5. avl b. 9 c, _21 d. 7
I 10 200 20
6. a, .6 b.13.85 c..057 |d. 16001
7. a. 25.886 b, 180,553 c. 19.3925
8. la. 12).18 b. .6298 co L446,37 /

2

9"5' ) én n3093 bn"nWQ8lb ) Ce n32012

10, -a, 20 b. 001 Ce o5
—
P 4
L \ )
r
- \ .
- \ - ’ﬁ
T :/w“ ‘ T~

»

1. A decimal is a number that represeats a fraction with a denomi-

AL




INSTRUCTIONS =~ . . .

: . ‘ DECTIALS

. .
7 .

This is a pméramned lesson on DECIMALS., It is not a test as one

‘might .think, out an easy vay to leam at y¥fr own rate of speed,

The two types of progranming,use*c'i 1n th‘.is' lesson. are:

. . _ .
a., Linear-- Information, ‘in snall amounts, will‘é/:presented in '

‘sequence, You will advance from frame to frame, using a provided

-
”

cardboard to cover upconing frames, Do not look ahead at answers,

IF YOU MAKE AN ERROR, str:.ke out the :zncorrect answer and correct

.
t

ity - ‘
[} A ‘

o, Branching-- The inférmation given in-these franes will.be greater

and ‘yo{z will be given a list of possible answers, UDirections to
. ok .

turn ‘to 'a page for eafch ‘answer will be found next to tk.e answers,
N FOLICW THESE DIZECTIUI-IS. Circle the answer you t#ink is correct,
| J
J;.t‘ Jou have selected an in®rect answer, put an X through the

t
«+ incorrect response dnd c:.rcle another answer,

RZAD ALL oIiJI-‘Oi:MATION CAREFULLY, Be.sure you uncerstand whet is said
before you at’tem:pt'a:n' answer, ‘
I you wish, you nay turna b;ck to any part of thd program to clarify.
some vague point, . ) . N
Vhile workmg proolems in the nrogram, if you are mstructed to’

- SHOW ALL \iORY vou rust work in the program. Otherwise, you may do

~he work uII'HLR on scratch paper or J‘7r/the program, © , °

' 4 " . . b
- ' f "5
,
' " - - A 7

7

{ Lo - T A R : ’éont:'muetopalge iii

3

— e

a1




1. A fraction is a part of a whole, 2 isa fraction

and ‘thersfore is a par’ of a .

2, Part of‘agwhole is the definition of a

s n®

[

fraction

-

3+ The definition of a fraction is stated as:

of a

4. Define a fraction,

! 0

L]

ya

-~

5, Fractions have two pa.rts-— a numerator (above the
line) a.nd a denominator (below the line),

R " Example: 2 --numerator .

‘ - 8 ==denominator
In the fraction 32-,the number 3 below the line is

the ‘ and the mumber 2 abgve the line

is t}w Y o ‘\

denominator
nunerator
>

6. All fractions have denox'ni%xators and numerators,

In the fractions 33 and l%zthe 3 and 12 are

and the 2 and 11 are

o

Eontznue o page 5




-

-

L 4

Wrong! 12 x 3 = 36,but you must how do step 2, Add this product (36)
to the numerator; retain the denommator to get the improper fraction.

Go back to page 11, Frame 29,and select another answer,
", .

<

®

.

. il
. .
.
e
P : /

Nope! You will still have to-g0~..to,lowermterms.—’—You—peduced—by‘

r -
-~

dividing two_into the nurerator, and denominator but you must now find

& number to further reduce 2L and then you!lY have it, , Return to page

27
164, select the other answer,and continue,

2 is the correct answer,

5
Now try another problem,

If your answer is:

hor%




S ‘. * o
Pa
; 1 denominators | 7. The denoninator tells hov many equal parts the °
.numerators - whole' has been divided into, In the fraction ]—3;
, the denominator indicates the whole heas Joeen
' divided into equal parts,
[4
4 10 . . 8., Under the figures below, write the nunver that
) ) * N i
3 . ‘ i would be used as the denominator of a fraction.
I ‘ 2, be C. d, .
a, 4 . 9. In the fraction below, circle the denominator and
‘b, 2 © explajn what it indicates.
ce 3 %g-
= avE T B _

LY _

L 16 denominator - 10, The m‘lmerator (number above the line) of a frietion

Tells (indi- " shows "how many par'ts of the whole are being
cates) how many 2
parts the whole considered," In the fraction =, the numeratcr
has been divid- 3’
ed into, indicates that parts of the whole are being
i > considered .and the denominator indicates that the
' Jhole has dinded into . equal parts,
2 1l., In the i‘r;etion y-:the number of parts being
3 : considered is ) and the part of the fraction
that tells’'us this is called the .

Continna +n nara K




Ps.ge L

- -

A ' ,
Wrong! Multiplication and add.ijbion are correct but you must plsce
this sum over the denominator of the i‘raction‘. Return to page 11,

Frame 29,and select another answer,

' : @
LB K

Right! Now try this. Reduce %).% to its lowest term,

*

{invert the divisor), before wyou multiplied. Go back to
page 27, frame 573 revisw the procadure again, then rework
the problsm from frame 59 again and selsct the correct

-

answer.,

LR .

I’i"yogr answer is: ., “Go to page:
1 . o~ a
A 6B '
7 .
. 2B :
- Z;C < . - ‘. . -
No! 7You forgot to obtain the racivrocal of the divisor

iy




—

N ET

numerator

’Ihernumber of parts being conside;ed, is indicated
by the .

of a i‘ractic;n.

’ numerator _-

13, Under the flgures below, vwrite the fractn.ons.

The number of parts being cons:.dered are sha.ded.

2, b, Ce

2,
b,

Ce

-»>
SEIEWIN B R Wk

-

In the fraction below, write what each nunmber is

called and what it indicates '3 5

6 ..’

6 numerator,
Indicates how

many rt% of !

’ the whole ‘are
being consid-
ered

7 denominator,
Indicates how- many
equal parts the
vwhole has been

divided into, -

: 15.7

:fhere are three types of common fractions--

’

Propér, improper, and-mixed numbers,- The three ,

types of common fractions are mixed numbers,,

&

.
3
-

faroper
; . improper

-

(either order) ,

16,

The diﬁ‘erence between proper c.nd improper %racf,lons. '

-

is the s:.ze of the numera.tor. The numerator of an

mproper fraction is alimys the same as or larger

than the denominator; therefore;in a proper frac—

tion,the n.umeratery is than the

¢

" denominator, . o

Continue 'to-page 7




Paze 6 e : . -
&
-~ -
Correct, ilow change 15 5 to an improper fraction, ’ ] . ¥
- * If your answer is: Go to page: i
— d ~
< 5 - 84
5 ) .
5 10A
"8 - .
Good! You might have started with dividing by two (2) and doing —_
several steps,but 14 divides jnto 14 and 56 evenjy. ,To reduce an_ "
improper fraction such as -E- or %, you simply divide the denominator
8 .
into the numerator. Reduce % to its lowest terms, 1 :
\ ~ ’ . '.' Al
If your answer is: Go to page:.
2 ' -
o5 10B -
\
1 £5z 128 .




.

smaller

-

17, Lisa proper fraction ‘because the

smaller (less)

(less than) 8 .
is than the denominator,
numerator 18. é‘ and 8 areimproper fractions because the

7 8
are
than the denominaetors,

numerators

are same as or
greater (are

19, In the list below, place a "P" by the wroper

fractions and "I by the improper fractions.
{ >

the same as or a, 22 ’ el k -
largzer) ’ 17 5
b, 2 L2 .
7 35
a, Pe, P 20, A mixed number is a vhole number combdined <iith
b, I d, I a proper fraction, 3 g-is a vhole number (3) and.
o A_'_____;j._‘p_;gpgri‘raction%‘rtherefore,:i g isa ... L
mixed number 121, To review definitions, match the following types of
i fractions mth the correct statement or statements
' by wrlta.ng‘the letter of the state'nent by the
number o the fraction, A;& letters are to be used,
1. Proper fraction A+ Numerator greater
' . than the denominator
- ’ 2, Mixed mumber, T
S . B, Numerator léss than
3. Improper fraction the denominator
C. Whole number and a
" pleper fraction
‘ ’ D, Numerator equalk to
) ' ’ denominator
.

Continue to page 9.

212




:’a:',é ) »
pE— e a
8A ' ~ - e

A RY
\

Right! Z% is correcg.' You can check your answers by changing

. \ N .
the improper fraction bagk to the mixed number. Change 7z to

an improper fraction and check your answer. A
- A é

s

1= . -
,7. L  (ikproper fraction) =~ (mixed number)

Go to pa:;e.lB s Franme 30,%.0 check answer and'continue from there,.

N ]

N o . .

182 macen ) Y

8B T / . .
You reduced—but not té the lovest terms, Rétuz;‘ to page 4B and

find the numser that will reduce the -2-% and then you'll have the

- correct answer that will allow you to continue,

f - + ¥ -
) . . i
- ’ ’
N
. .
- D
- 2
/’ N ¢
: *,
. -
4 A -
. -
L h - N -
, -
- - 1
~ g b Eady . -
N\
) -
. Y] r1,
’ ’
o’
. . . ,
L ot .
. 1

[N




o o \ , , o ‘Page 9
—————— o
ﬁ " - - y
. ‘u . AR
B }: 5 .ol 22, "In the 1ist below, place a MpM by the proper
’ C. 2, Ul fract:.ons, an v oy the J.mproper i‘ra.ct:.ons a.nd
D,A j.f a "II" by the mixed numbers, .
| ‘l‘ B 22
a, 3= . . e, =
4 23.; A . st ‘ 29 4
) . .
* b, 2 . ° . . .Z Tt ’
. 5 % N ' s r! 7 /. )
. 2, 9
, o123t . . Bes
d, 2 . S
- h . “ v . []
a.ile, P 23, An improper fract:.on can be changed 'to 2 mixed
b, If, I number by diyiding the denominator into the
.fc. Kge I numerator, The fra.etlon j‘% can be changed to a
d, P mixed number by d:.v:.d:.ng the numerator
to - ~ " (number)"
. by the denomtor. . )
number) - Y 00000
21 2k, To change the :unnroper i‘ra.ct:.on _iZ_lﬁ to a."mixed
1o ‘ number follov tup steps. (1) Dlv:.de the nu:nerator
' - by the denom.natdr to get the whole numbeg:
. 2 the whole nugber
T ‘ T ‘., 10/51. N ¢
' S 2 - i
N B ~ - 1 the remainder
- (2) Place the remainder over the d'enonﬁ.'nator to

get the proper rra.ctlon‘ lé the orope* fra.c ori‘.
IJ : 4 .

* : - Then %— ) * . 1
N (mized number) ° : -
1 ' . 4 - ongs o 26
2 i) 25, Bow change the improper fraction = 5 to a mixed |,

number, Show your work. / Ny . o)
. : ’ " (mixed ‘number

T

‘ - mses——
Continue to maze 11




Page 10
o

10A
Wrong! You forgo{: to add the'numerator to the product of- the whole number
times the denominator. If.you now see your ‘error, go back to page 6A and

select the other answer and follow dfu{c_tions. If you need the rule again,

return to page 11, Frame 28, and start again- from there. - . .

e -

108 . .. - ‘

~

Q v

number or to a whole number and ,a fraction (mixed number) by dividing

Hethe numerator by ‘the'deyﬁinator. Now' go back to page 6B and reduce .
properly. .
- / .
® L 4 -
loc . . 2 * Pl

Negative, You have simply a@déd numerators, retained hie,'hest denénﬁ.nator;
and, ;'educ;éd. You must chaﬁge t6 equivalent fractions. Re-read rule 6n

page ]37, Frame 40,and rework pi@{)lem from page 19, Frame 43,again.

-

Nc;.,.. Té reauqe an in?proper fraction,you simply cﬁé—n—g;ﬁi::i“tb(a whole *+ |




—

T
|2
%

(mixed number)

.

26, Try another, Change gé/;o a mixed number,

C—

4 %% ~--if you
missed this one,
re-read and re-
work Frames 22
thru 26, then
continue,

9

)

27. Ah improper fraction can be changed to a mixed
number, So can a mixed number be changed to an

improper fraction, Therefore, an improper

fraction is interchangeable with a
number. '

 mixed

» i

Changing mixed numbers to improper fractions

: 9
requires three steps: Example:Change 4 %-to an
improper fraction, '

0

Step

(1) Multiply the whole mumber by the denominator
' of the fraction. ‘ L x 5=20

(2) Add the product to the numeratar, 20 + 3 = 23,
(3) Place the sum over the denéﬁinator of the-

fraction,

‘I’hmhl:
S 5 (improper fraction) -

. 2 . .
29. Chapg? 12 £ to an imprgyer fraction,

3

If your answer is: Go to page:




L

— ~ . \ . v~ .
L3 ' )
\ ‘ ‘ : . \
{, . . [
. ’ ot
Pare 12 . . -
. : A
. | . — ] |
121 : » oo ’ ’ ¢
. . - .
tio! %can be reduced to %by dividing two (2) into ‘both the numeratar - .
. . » 0 N .
and denominator, Rememoer the rule, a fraction-is in its lowest terms
-~ ' ) - .
only vhen the number one (1) is the only number that divides evenly into ¢
. . <,
-" . ’ M ° L
both the nurierctor and derorinator. Return to page 13 s Frame 31,and select ‘
the correct answer, . LA ] £
. = : —
o ‘ “
.. n . 3
° lZE . r
. g
1 -l; is correct, If we ask you to rgduce the fraction Z,gvopld y%u' answer .
. ! L A, 4 \
’ 2? You would have been correct there, too,  MNou turn %o top of page 15, N
Frame 32,and continue the program, - Lo~ - : ,
i RE .- ’ J O . b
¢ y ~ Y. . -
‘ . ,Qi
' J .’ . . .
120 » « N cT . . -~
’ - r‘ ) i - “ -
. 4 1
Ho. Yeu've added numérators but have not changed fractions to .
- ¢ ‘ . ’
equivalent fractiors., Read rule again on pags 17,.Frame 40, then .
rework croblem on page 19, Frame 43. Select andther ansier, .
© s ’ ,‘" .
. » [ > ‘ "
ro- ; ’ /
o ’ - ) ‘ . .
- . "y ’ N -
. el ’ -
. . hd " -
L] r\ "‘ . rd
’L v . - > .
\)‘ ’ \ /

ERIC . - R17. o .

B A o povidea vy enic: “ . . ,\
o . ~
R . . . .




el
T, et

- ,\'./-' Lot B < . s

If vou -éame to this page dlrectiy from the previous #ge, you have not. v
“followed the directions g:.ven in the o{e’nous frame. From this point
(unle.;s othemse dlrected) in the lesson, you w:.ll proceed by the
sc;rambled method. Do _1\[91 read the frames in‘sequence, bu% after
select:.nsr an answer, referl‘bo the proper page or fra.me as directed

Return to page 11, Frame 29, check yours a.nswer, and frefer to the page

as dn.rected. o : v ‘" ~

[N 4

32) "Change each of the following mioroper “fractiens Xo ]
: e .
mixed nmglbers and ‘the mixed numbers to improper,

fractionss :

a, 1591% e, 10
a, &
3,

31, & rractxorx*‘fs’irﬁi\{;s west terms when the humber
» . - » " -~

one (1) ‘is the only numbdr that divides evenly.int

. T /
ooth, the numeraf.or and—denom:.nator. (NOTE: sivid-
AN o
T 1ng bobh the numerator and denomnator the sam
.
number does not c)gange the value ‘of the ractlon)

oelect the/gractn.on below that is :1.n :Lts loviest

-

. terms,, .

s

> If your answer is: Go to pages

«

2

kL

é .

9 .
g




‘Wrong! -gcan be further reduced, Three (3) is the largest number t

divides evenly into both the nurerator (6) and ‘Eﬁe‘d_endmimtoi' (9). -g:’
then Yreduced to lowest possible- terms, is 3‘?’-. Nowfret_urﬁ to page 13,
Frame 31,and select the correct answer, "

—\' -T

[=4

~ ., . .
Right! 1 2]-;- is the correct answer, Try another, reduce to lowest terms,

aadl+libed = ‘
Wz 3t % \ _ _ T

If your answer is:

]

- -2
ST

19
1%




You came fran‘ 32. Reduce each of the following fractions to lowest ¢
page 12B, L ' .
- termss
. - . 5 a, -1-‘2- =
- », - h P ’
. o . ‘b 2 - :
; ] * 49 ‘
\—— — »
2, Far % 33. To add or subtract fractions,they must be like '.\.
b, g- ‘ fractions. Like fractions ha.ve the sanme number,
Co -g “for a denomnator. —Z + -5- or _Z -5- )
d. % . are like fractions. because they have the same , I
' " number for a . ‘o Tk s
LA . X ) ’ x .
dendminator 34, Fractions nmst:’7 have like (common) denominators }
befare yoir can or ' th :
add 1. 35, ¥hen fractions have commén denominators,you add.
subtract g or subtract numgratérs and retain the common i
(any order)- > denominator, ) ! g
Example: -:-g-;:%——z = % reduced = I
Then =L - -2 = ' reduced = ___

36, Before fractlons with unlike denom:ma.tors can be .
- <

added a "subtracted they nmst be changed to
" their dowest cotmon denonn.natoz.- (ICD). ICD is -

the lowest number that wd:.v:.s:.ble by ea.ch ’ ;

' : 2412 1
denominator, Ebm.mple 5 + 20.or 5~ 3

. M
The lowest muber d:.n.»ible by each denomlnator is
20; therefore,20 is the’ A -
B E—— S n )
e . - . —~u « Continue to page g




';-is correct, One (l)eis the only number that divides evenly into both

3 and 7, .

‘Lets try a larger fraction. Reduce % to its lowest terms.

If your answer is: : Go to pége:

a S

57\ 2B
z
.9

Llés . ‘ ) ' .

‘No, ' Not quite. Your addition is°correct but you must have overlodked

the 'reduce answers to lowest terms," Go back to page 19, Frame 43,
N .

reduce,and 'pick the correct answer, )
- m . .

16C B ‘ ‘
-L—g- is wrong. You borrowed one ('l} from 16,vhich gave you the fraction
-J-'-Z,but now you must add L + =8 then do your ‘subtraction, Return to
15 15 15’

pagé 204, rework the problem,'g.nd select another answer,

Y

.

VLD ) wmFe




8 LYo ? .-’f

[

least or Again, the lowest number divisible by each denom-

lowest common . g .

<(ienor;inator a inator of fractions to be a&dec% or subtracted - is *
ICD . e

called the -

Determine the lowest common c{enomihator (LcD) for

these fractions: +% s the ICD is .

‘1'12" the IOD is

Find the ICD for the fractions below:

a.5+—%+%, the ICD is

b, 1*--4—9-, the 10D is

After the LCD has beeh determined, change all
fractions to equivalent fractions  of the same

denominator ; then add or subtract, Example:

‘7 u,the ICD is 42, To change % to 1CD

L2: Divide 7 into 42; the quotient is 6,

Multiply 6 by the numerator 2 and place tle prod-

uct (12) over tke ICD, 2=2 N can

7 L2°
: 2, .1 _13 .o A3
add, l;2+l;2~ 72 reduced 131’2 .

Chenge the fracticns below so they have tle

same ICD,

3+E+ ré-
_1
-3

Continue to p2ge

v
»




~
You -have the correct fraction but made a mistake in the addition of

whole numbers, Now return to pe.ge 22B and wcrk the problem again,

Do not just pick the other answer without first re-working the”

’

problem to find your error,

Incorrect, You'v\made a mistake someplace in changing fractions

PRl

to equ:walent fractions of the same denom.nator. Return to p2ge.
17,‘ Frame 40, re~read the rule, then go back to page 14B a.nd choose

the other answer,
.

18C ) "~

-1'- 13 wrong. You did not obtaln the reciprocal of the divisor,

% inverted 13 2 and the reciprocal of 2 1s alss 3.
* ' . 3 3 .

«

Gc back to page 2C, Trework the.problem, and sslect the

correct answer, .




s 19 S
— B

) ) . I3 ( °'.
Fak+10 4 1 . | 81. Find the ICD and change the fractions below to »
~ 122 12 12 equivalent fractions, - .
12 5 : 1. 1,2 .
b. — e Qe = -_— & =
* 575 LT E TS * 7 .
. E
- b, L 2 = -
LY ) 5 8 ) )
a, é-% + 5% + & |42, The rule again for adding and subtracting frac- | °
2 2 tions, (l§aChange fractions to common denominatorsd.
b, l% - Z% (2) Add or subtract numerators, (3) Keep common +
denominator, (4) Reduce answers to lowest termss
» At your left and below are the LCD problems from
P - the last frame, Complete the problems, -
2 .
_2 -+ -.]:. + & =
g a, g &atae reduced /
S .32 25 / N |
b, 32 _ = reduced .
L0 ~ 10 0% —
&4 reduced 43, Does it all come back to you now? Solve this
81 problem and reduce answer to lowest terms, y
i1ls é ” 7 :J
8L liy6 +5 = . ‘ ,
‘ 2 7 Iy ‘ :
= If your answer is: Go to page: ‘
1 L LB
- . I - p ' '
" . tzm , e , - "
%’ ‘12c
; o |
Lk,  Vhen multiplying two or more fradtions, miltiply
numegators of the fractions to obtain numerator
~
of the product, To obtain the numerator of the
" N f
product in the problem 2 x 2 miltiéply -
’ 3 3 numbex J
3 . ' . ¢ -
tines . © ™1 '
ZnumberS . . '

Continue 'to page 21

.




Page 20

o - /
oL ’ . _ )
20A o - ‘

Very good, Work the following problem by subtracting m:’.xed‘ nunbers,

Reduce answer tp lowest term, 16 i—?— - 15 %=

/ o

o, 6 %Z is incorrect. Again you forgot to invert the divisor. The
divisor l"%'is changed to %and inverted is -,?. Now go back to page

28B and select anoiher answer,

If your ansier is: , Go to page:
1 ‘ )
15 , , . 224 R
;& i
. B 2
] ~ '
» ] 16C
can't be solved 26C
: N .
208 - : N .
‘ Good, 1 12% is correct. Now try one on subtraction and reduce answer
to lowest terms,. -];—13*-‘- 5% = o ' . .
If your answer is: ' Go to page:
-2 ’ - .
13 . 228
3 : )
39 31
m 4 WV‘ Y

)
Lo -
<t

g




45, Lil-ce the numerator, the denominator of the prodl;ct.

' is obtained by miltiplying the denominators of &he
fractions, In the problen £x'%, ‘the nunerator
of the product is obtained by multiplying

times and the 'denon-

4 Py

. inatar is -ohiaingd—by—-mtﬂ.-jbiplying:-”

N

-

times

e

-

L6, The rule, then, for mltiplying fractions isg
"Hultiply numerators of the fractions to obtain

the of the product and multiply the

denominators to obtain the of the "

product," Solve this problem:

222 = .
3*% -

Vant

S
The word ""of" is sometimes used in place of the

multiplication sign "xh, 3’:@ 15 = 10 can be

47,

? }
written as .32. x l-% = 1(3). = 10. Solve this problem
© and rednce:,‘z of L0 =

< " reduced . 1
. o ‘-

48, If the problem contains more than two fractions,

multiply 21l tke numerators and multiply all the

denominators, 'Ebca.niple:
%x%x;x%éméredycedz% .

»

Solve this problem:

reduced =

57

2x&x%;

a=~yLlor <



r

22A .
Youlve for rowi 2 = 2152
gotten the rule on borrowing, 16 T 16 — 5 15 15

p

, , - 5% 15 1515

You cannot subtract I52 from_ ?a so you have to borrow a’ whole number

(1), 1= Tg-’which you now add to the -ig-. Don't fqrget now that you
. /

borrowed a whole number from-16, Go back to page 20A, Re-work the

problem and select the correct’ answer,

228
Good, Now far the rule for adding and subtracting mixed numbers
1. Change fractions to like fractions (ICD), 2, Add/subtract the

fractions., 3, Add/subtract the whole numbers. 4. Reduce a.nswers to

a: 1% i .g7Lio, 1
lowest terms, Ebeamgi‘e.’13+3128nd72 45.




' L :, . Page 23,
. - S——

12 49. "Cancellatiomtis a “"short cut" used in nultmlysno
70 '
B 6 , fractlons. The short cut in multlplymg fractions
) reduced = 2 * : . T
‘ 35 is called . o« i
. cancellation 50, Cancellatlon is xnuch the same as reducing, 'I'he

\

first step is to °elect a nwnerc.tor and. denominz tor

' that can be divided evenly by the same number. The

‘ problem -i X -g- X i—éﬁ can be reduced to:lé x% x ,Z,éc
. b 5
The next step is to multlply the numerators' ‘.nd the

> l 1 2 2 -2
denomlnators =X =X &= .&reduced is .5, Solve
ﬁ o 57175 35 S ,
. the problem below by tanceilation, Show work, .
Zabelo
EXTXE T ——

. ¢
51, ‘hen you use the cancellation method, the basic

~fkp

g -
) =
]
Flw

principle is: Dividing both the numerator and the
denominator by the same number does not change the

value of a fraction, The value of a fraction is-

, , not changed when the and the’
) — are . : by the same number, '
A | . ')‘h: - - & - n X ' -
- —jnumeratar 152, In the problem -5.2- x %» the 2 and 8 can be -cancelled
~ denominator by dividing each by ' and the 3 and 15 -
(either order) . ‘ ' T ,
cancelled by dividing each by . ' « The
Jdivided o
: . answer to the problem,then, is .
e '
, . .

Continue to page 25

-

228 , B




Very good'. The idéa here was to see if you remgl@ber how to borrow,
Solve the addition and subtraction problems below, Answers must be \\\

in lowest terms.,
3. .—l -+ é -+ g =

2.7 3 .
b 33-23= . ‘ ‘
ce 11%+1.3lz+.]2=+%= | ' -
oo wi-122= ‘ : :

Go to pé.ge 19, Erame 44 to check answers and continue from there,

#]

- 1
’ Ry
2B ’ , . (r' ;**“A‘(i”
’ ; . ' )
5 is the correct answer., Try ‘one more, &5;}} S
o7 . e ” +
oo PR ’
2737 S :
If your answer is: Go to page:
6
1= 29B
7 '
16 2
167 304

1 o \
= -




' 2.1
In the problem 13 5 X 3 the 10 and 50 are

cancelled by sh.hd:i.ng each by ‘ 3 the .

13 and 26 are cancelled by dividing each by
-5 and -7- can be reduced to

Now solve the problem shom.ng your cancellatlon.

x 26
13 50

X'l- . o

Solve the i‘ollomg problems using cancellatn.on
where applicable, Reduce answers to lowest terms,

a,
b,

13

<

.95« In order to multiply fractions and mixed numbers ’
+the mixed numbers must be changed to mproper
fractions,.

~

Example: 2 %’x % x 1 3- will pe ‘ohanged to

1 1 v
5_x§x§=2roduced isll-
2 Lo A

2 1

-~

Solve the. following problems, us:.ng cancellation
where a.ppl:.cable and reduce answers to lgwest .

. terms;

a, 32

be..

Continue to page 27

L




Tage 26 . .
F . 3 B r -

264 7 * : -
, L4 R

‘ot quite, ﬁ,?- is ‘an improper fraction and for the answer to- be completely

correct (lowest ternms), you mst now change your answer to a mixed number;

i!Re{:u;'n to-page 288, récheck your work, and reduce ansver to lowest terms,

<

n

lncorrect. You obtgin»d the recinrocal of the, -

+

¢
di J‘d,nd. You're to obtain ’chs reciorocal of ’che divisor C o

’

and then -proceed as in mul;tiplication. Now go to page 2C,

rework the problem; and/sell-.& the correct answar.
L ]

’
»

r : . 4,
+

2& N ’ i . - - - o

You've. forgotten the rule on borrow:mg. True you can't subtract~15 -%

fron 16 —5 unless you borrow, er not take one (1). from 16 and add the

firactiaf -5- to ;-" flow you can subtract, bu_t don't forget the one (1)

15’
you borrowed.o Go ,oack to page 20A, revork the p::oblgin,,a.nd select another

. ansvier, . _ v

@

St




.- " - - g - N
53 B ‘s\ A" ‘-‘\ < - ~ Sy v 3

, O M N -

. - .
“a

a. 16 -:Ja: ) 56, Solve the ;obleras below, canc llir;g/wher\e o

> 4
( [Py . .

< . b.‘ 331% applicable,and reduce :answers to lowest tercs, /‘
P c. 60° ‘ ' a.'lr'of-2;g~= = ' K

> '1g‘ . ' \/

57. Dividing cozmon fractio;i’sf requires two steps: ‘

Example: 2 4 2= ‘
Dividend 7 ~ J Divisor . S -
(1) Obtain Peciprocal of divisor _ _
(invert divisor) _
%2) Multiply the dividend by the -
‘recipyocal of the divisor !

, | \

-

.

5¢..° Fill in the steps to find g L %'S

(1) \Ubtain reciprocal of divisor
(invert the divisor). . T

v (2) Fultiply the .dividend by the. ‘
: rsciprocal of the divigor,

cTheng{-?;= .

-

59s Solve this problems =3 &3
5?. Solve this problem: T

If yot;r gnsv@r/:;-s:« '

«
2

s
¢
L

.' + .
. » - > S
‘ . - ¥ .2
* .
Al - »
. b, >
PR . ~
. N £ “~ -
— . .
’ S
,f . /- .~ 4 ' hd s,
~ 4
j'- H F B .
5 - ’ - -
e . ’ LY . . — . y
e
- - = \ ¢ 2102
; . ; <
’ 2 R s DR
N . L4 e o . N L .
N ~ ‘
; E . & ) . A
o> - P - Y .
(€ L . ; - . a
" PO ‘..' » . -~ N . . . -
B S, s - s SR N . Cre =
. 5 S AR ws e e ﬁ!.\‘, PR e 4 : “u » e, . -




S unacceptable, because answers will a.lways be reduced to their

lo«reut terms. Retum Yto ‘page 24B and select the correct answer that

is in its lowvest terms.

-

. i 1
.
¥

1‘2‘ is correct,

Dividing with mixed numbers requires three steps: (1) Changé the mixed

bS

number or m:..ced numbers to improper fractions. (2)‘ Obtain the ret}ip- ]

ocal oi‘ the div‘ sor (invert divisor). (3) u mu.ltiply the




vt mas A T ot s i

* fot < b

obtaininb the reciprocal of the divisor and you haven't

reuuced to the lowest terms.

dot quite r*éht- You must not have cancelled the 3's after

»

Go back to page 2ZL_£nemQ,59

and cerrect- your mistake. Then selact the correct answer.,

‘d.

‘9B -

-

1 % is correct,

loﬁesf terms;

‘Ha. 5:3=
8L

b. 2 6Ll=
. 23 8 .

c. 2 Zsh

N
i

Bl
Pl

(L~

GO TO PAG.Z 30B TO CHICK YOUR AMNS:/RS

Divide the following fractions and reduce answers to

‘o

234




. : T . o4
Page 30 ] _ T : ,

308 o

?

No! Does it sound reasonable that 3 is contained in 5 L . -

7
16 a!{dg-times ? You forgot to optain the reciprocal of the

Hdivisor before you .multiplied. Go back to page 24B, invert
the-divisor, miltiply, and then select the correct answer.

¢ -~

e

§ 308 | ’ S ’

Answers {rom page 29B: &, % be 3 i 13 d.

; ' ©
5 %27 %9

If you had any answers other than those above,you must rework the poble;xi(s '

.on page 29B, l/hen you've gotten all correct, solve these problems;

7

Yo, 52295-=
73

~—

~

GC TO PAGE 324 TO CHECK YOUR AN§UERS,




: § 3174 )
kY 14 ;
B Never! 1?19 only Wy you could have arrived at this arfswer was to have
reduced the mumerator and not the denominator, Return to page 20B, viork
- ’ |
_ the problem again and select the correct answer,
i !
: : ’ '
’ \ o
N
-
A
4
. LY
\ .
! -
' » - .
: . -
. ‘ - 228 ’
Q ceee T ) »

"ERICHE .~ .

s s B -
- 4 . oo N , S, . %
Bl v voxc Provided oy Eric: AR R T - x . A . > . . <t . .




‘Pige 32 : ' ' : ~

324 Coes :
\ . ~ .

Answers from page 30B' '

1 A
a, 82 b, 56 7t °-39z d.1-%

Iif you missed any problem,you rmst rework and recheck, After akl

-

proolems are correct, read the rules again that are on the pazes

*

listed below and then go to page 32B.

Problen: . - . Go to page: .
a., (division) " ‘
b, (multiplication) S 25, Frame 55 - —
{ c. (addition) ) ‘ 22B
d,- (subtra.ct:\.on and
_borrowing)" 22A
R - . ~ N
After you've read the rules again go to page 32B,
£
328 .
- _— . . _4\ X ~ e ’
%mﬁplmgmedmon_mactims. For some, the
.'§program vas just a révieff; for others,. it has been a process’of
E
learning,
- :
\ ’ |
A SELF-TEST ON FRACTIONS COMMENCES ON PAGE 33.,

237




SELF~TEST ON FRACTIONS \

1. Vrite the definition of a fraction, S ) -
- - . 4 : ) * . 22
S ﬁ P LM
~ . s .
g‘ 2, .Identify the two parts of the fraction -’aland explain what eact part .
2 shows, : ' .

Rl

Tow

i
3. Identify the proper fractions, the improper fractions,and the mixed ‘

I ‘ nmumbers in the following list by placing a "P" by the proper fractions,
’ an "I" by the improper fractions,and a "M* by the mixed rumber,

fe . lé. .

16 . . . T £

b, L9 ° : )
7. Ee

A
25

h,

62
1. 62

Jo




. Page 34 ., . P -
5 = - : . .~ ! .
5 Redhce the following fractions to their lowest terms;
5, 18 3
3 8 - d 7 \
’ 2 ' Yy
b. -12 e. 2.
21 16
Ce _ '6-3- | ) . f. a
' 6. Solve the following ADDITION and SUBTRACTION problems, Reduce
answers to lowest terms..
i - ‘ :
a 1.1_ s 03 .98= ‘ ~
. a. 2,+ 2 - d. 2.8 - l 8“
. i ‘:ﬂ * ~ T
¢ i - 2‘. = —'Z .:* & =
73 Ve b=k
2 5}
¢, g+7 £ fd19 2+ 9 %5 |
~ J o ~
7. Multiply the follow1ng fractlons, cancelling where appllcable.
Reducensvers to lowest terms,
L.3,.2_ 2
a, SxX=ex==
27473 )
‘ 2 1.2
b. - 3 DAL
_ h3x5px23 o
~ 1 l‘:’ l *
v | c.‘ A x5 3 ) .
“"‘"“-":— f. - - - 1 - .-. e -~ e - = s
- d. 8 Of 16 - "
8, D1v1de'the following fractlons, qancelling where applicable, Reduce
. answers to lowest terms,
] d’. & < -lz:
5 e 2 15
Answers to Self-Test on ‘

page i in front of teéxt
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] CONCRETE MIXTURES -
OBJECTIVE

To help you in learning the properties of cement and concrete mxxtures and the )
importance of good materials and proper proportoning to obtain a fxnished product of

- the highest quahty

b

INTRODUCTION -

Concrete is one of the most useful building materials ever developed by man. It
is strong, long-lasting, fairly cheap to use, and easy to handle. Huge dams, bridges,
skyscrapers, roads and runways are built*st concrete g m

Each of us has an idea of what cement is. We also have an idea of what concrete
is. But do we know what the properties of cement are? Also, do we know how to mix
quality concrete td obtain a finished product of the highest quality that will present the
least amount of maintenance.

This study guide covers the following main topics:

CONCRETE INGREDIENTS

WATER-CEMENT RATIO

CONCRETE ADDITIVES ~ ., .
' FACTORS AFFECTING CONCRETE STRENGTH >

INGREDIENTS OF STANDARD MIXES -

METHODS OF PREPARING A STANDARD CONCRETE MIX
SLUMP TEST
SAFETY PRECAUTIONS

INFORMATION s . X |
~  CONCRETE INGREDIENTS

Concrete is a mlxtm{e of Portland cement and water mixed to a paste that coats
and binds the fine and coarse (aggregates) materials together, ina rocklike mass.

Cement

[l

What is cement? A definition of c.ementns a_material that binds two or more

things together.

What is Portland cement? We know it is the material used in mixing concrete. -
In 1824, Joseph Aspdin took out a patent in Portland, England for the manufacture of

/. . P

©

o

#23
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Lo 2
‘.‘ & - A4
‘, . L L4
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> an improved cement. To this he gave the name 1‘_ortland cement. In 1875, D. O.
Saylor, here in the United States, and after many experiments and trials, produced . . . ’)

N

true Portland cement, as we know it today. . ‘

TYPES OF CEMENT. Portland cement (manufactured in the United States) derives o
) its name from Portland, England, where the process for making it originated. This . -
~ cement is available in five different types, ranging from Type I to Type V. Cement is
available by the barrel, weighing 376 pounds and is equal to 4 sacks in volume, one
sack weighing 94 pounds. .

Type I Normal Portland\cement is most generally used for pavements, side-
. walks, buildings,\%ridges, and masonry-units. When used for pave-
ments, a toga.l of 28 days must elapse before it is opened.to traffic.
Type I Modified Portland cement generates less heat during hydration than !
Type I and is used for structures of considerable size.
\

Type I High-early-strength Portland cement is used when high strength is ) .
: desired at a'very early period. In cold weather construction the time
required for protectionr against freezing is reduced. Typé€ III cement

is manufactured so it attains normal 3-day strength in 1 day,- 7-day ..__
strength in 3 days, and 28-day strength in 7 days. This is illustrated
in figure 1. The evolution of heat during hydratior& is also accelerated.
Normally, this cement is not used in large-scale operations since it
is more expensive than ordinary Portland cement.

ko)

— N N

Type IV Low-heat Portland cement generates a relatively small amount of
heat while hydrating. It is intended for use in largé masses of con- :
< crete such as large dams. ) , R D

Type v Sulphate-resistant Portland cement is intended for use where the con-
crete will be in contact with soil or water of high alkali content.

' STORAGE OF CEMENT.' The
method by which cement is stored can
be an important factor in maintaining
concrete of consistent mixtures. There-
fore, store the material according to
specifications. Sacked cement which is
to be stored for a long period of time
should be placed in a near airtight
warehouse or shed. The floor of the -
shed-should-be-above-the-gfbund-and-att
cracks in the wall sealed. Sacks should ™ .
be stacked close together to reduce air
circulation. ‘The sacks of cement
should be stored on a raised floor away *
from the walls. A suitable temporary
storage shed is shown in figure 1. Note
that the tarpaulin extends over the Figure 1. Cement Stored Under a-
edge of the platform fo prevent rain . Tarpaulin
from collecting on the platform and




R S

¢ thereby reaching the bottom sacks. Cement which does not cdme into contact with
“ moist air will retain its quality indefinitely. Cement which has been stored for a long
T~ period of time may develop what is known as warehouse pack. This condition results

: from tight packing; however, the cement retains its quality. Warehouse pack can be
corrected-by rolling the sack on the floor. At the time of use, cement should be freé- N
flowing and free of lumps. If the lumps are hard to break up, the cement should be
tested to determine its suitability. — .
i 4 . e

-Water for Concrete

o Wif“e“f"’gi*ﬁfé’ﬁ"fé"ﬁﬁe“faf‘a}‘iﬂi’iﬁg'?s‘ safe for making concrete. ' However, water
which is not potable (fit for drinking) may still be satisfactery for making concrete.
If there js a reason to suspect the suitability of the water supply, tests may be run i
on mortar made with the suspected water. Normally, the tests are made on the °
mortar at the age of 28.days but in emergencies a test may be run after 24 hours,
with a confirming test. made at 7 days. If the engineer finds that the mortar made
with the test water is at least 90 percent as strong as mortar made with water known
to be practically qxa‘:, the water is considered usable. Water containing ‘strong acid or

1

alkaline inorganic ts are not acceptable, Seawqtéris sometimes used for mixing
“~concrete and with satisfactory résults. . Tests have shown that seawater gives com- .

pressive strengths from 10 to 20 percent lower than fresh water. This reduction in -

-strength may be corrected by using somewhat less mixing water and somewhat more X

cement. There is no evidence available indicating that the use of seawiter for mix-

ing promotes deterioration of concrete. ¥ L

‘

)Aggi‘egate

© - 060L-G64-—dL -

Concrete aggregates are strong and durable materials ‘which constitute the major
: bulk of the concrete. They should consist of clean, uncoated particles having a good A
*  distribution between size limits. Materials commonly used as concrete aggregates .
- are natural sands and gravels, crushed rock, crushed slag, or other similar materials, ’ e

Most concrete consists of 68 to 78 percent aggregate. .- U -

: HARMFUL SUBSTANCES. Normally aggregates are rejected or repossessed if
they contain soft, friable, thin, flaky, elongated, or laminated particles, totaling R
more than 3 percent by weight, Silt and fines should be héld between the limits of . ,
, 3 and 10 percent passing a No. 100 sieve, If all of these types of materials are

present, their combined amount may not exceed 5 percent by weight of the combined /
aggregate. Clay, silt, and rock dust are very harmful because they reduce the strength

and durability of conciete. They reduce strength and durability by inhibiting the

proper bond between the cement and-aggregate particles. ‘l

GRADATION. Gradation of aggregate is a major factor in the workability, water - - ..
~% -~ - -~ -- requirement, and-strength of concrete. Normally, the maximum size of aggregate ;
should not exceed 2 inches, and the largest particles should not be over one-third

the pavement. thickness. Fine and coarse aggregate are normally separated-by the -
» No. 4 sieve, Those _naasingﬂ;oughih&NMsieve»a-reﬂclassiﬁedaﬂirre—a’gg—re_—t—gms*‘m— T
and those remaining are coarse aggregates. The fine and coarse aggregates are )
—— -~ —handled-separately-to permit adjusting-the proportion of each {0 produce a dense and
workable mixture. . . '

-
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"The gradation or particle size of- aggregate is determined by a sieve anah51s
Th«. suggested standard 51eves used for thxs purpose are hsted below

‘/

Fine Aggregates \ Coarse Aggregates
" 4 ‘ 3 inches : D E
- 10 1-1/2.inches .
20 3/4 inclies
30 .+ 3/8 inches : 3
40 #4 ;e
60 k
~ 100 ‘
-~ 200 - :
- & .
Other requirements for aggregateare shownin figure 2. - .- - W -
Type Aggregz\zte Requiremerts Sieve Sizg | v
2 r,
Fine Aggregate | Hard Pass #4 .
(sand) Ve .
Strong * Retained on %200 ‘
. Subrounded T h -
Coarse Aggregate or Cubical Pass 3 inch.
(gravel) . .
Durable Retained on #4 -~
- Well Graded T - }
" Clean - i : B
. . 4
el ¢ Figure 2. Aggregate Size and Requirements . ’
Fxgure 3 shows how a well-graded coarse aggregate looks aftet being separated
into threg'sizes. From left to right in’the separated aggregate: 3/4" to 1, 1/2" to
3/4,3/8" to 1/2," and 1/4" to 3/8." Note how smaller pxeees fit in among larger
/1es in the mixed aggregate. R e e e T T
Al s I‘ ;
. U S - \_‘, _ ) e -
I +
215 .
4 -
] ’
L] ‘ ’
Al et B
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5 - ] ji@re 3. Well-Graded Coarse Aggregate '
T > \ - . / 4 - N Y e L
- { .. /“ .
A . Flgure 4 is.a sample of well-graded sand before and after separatmg mto varlcrus .o

1
v~
.
~
.
»~
N

sizes, Particles vary from fine to those just passmg;ﬂa-e—b{( 4 sieve.
»

€~ 4 i > ‘::' "’(. v "‘Q - ‘, <
a ~ ) ~ P ‘ ,
P ] - —— - A : T e ” ‘ 4
. ‘ ! s . .
N N , ‘ gy
b ‘ v » s ~ ’ cI-081¢ ‘ _ >
;T L .
EP R % s . S .
S ~. Figure 4, Well-Graded Sand ‘ S
2 . ”\ 9 .
; / STOCKPILES Normally aggregate is stored in stockplles bu11t*up in layers of

) : umtorm thickness. Stockpile buildups should be’ performed in a manner which, prevents
L . . the separation of the large and small particles. Every batch of aggregate which comes
¢ ) " to the mixer should be of the same composition and consistency. Therefore, stock-
. ’ pﬂ;s/ﬂ&ld not be fbrmed i h1gh cone.shapes or allowed to run down slopes because e s
, thig"causes separation. Aggregate should bemplacedmlayers and-in-ipdividuvalunits—— — ———
777 "not larger than ore truckload. mp, fine aggregate has less tendency to.segregate *
‘ - " ‘than dry, fine aggiregate. To further prevent separation, never allow aggregate, to.
- free-fall from the conveyor belt and make the haul distances as short as possible. ¥
i Batching equipment 18 used, some of the aggregate will be stored in bins. Bins should
¢ beloaded by allowing the material to fall vertxcally over the outlet Chuting the .

ey
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matenal at ari angle apainst the side of the bin causes segregation of particles.
Correct and incorrect methods of storing aggregate are shown in figure 3. .

UNIFORM 4BOU” \ ~ .
CENTER - ‘

. N, .
N . - -
]
Lq;.. .
~

WRONG ;
2 Figure 5. Met'hods of Handling Aggregate |
) PHYSICAL PROPERTIES, “Specific gravity, absorption, and nwoisture content of » ™

aggregdte are the important properties considered in designing concrete mixes., The
specific gravity is used to determme the voids in the component. The average specific
/ gravity of sand, gravel, and is 2. 65; the ayerage value for granite is abouf:
g 2, 170; and for traprock about 2.95, The personnel responsible for making the test of -~
spec1f1c gravity and abborptlon of aggregate should follow the procedure outlined 11’ J
"Design and Control of Concrete Mixtures," published by the Portland Cement - L
A Association, ¢ ‘ ‘
V4 X . g o
The absorption capability and moisture content are used to obtain the water L
cement ratio. The absorption capability is also used to’ detect soft aggregate. Trap- ‘ .
rock and granite absorb water to the extent of about 1/2 percent of its dry weight;
good average sand, gravel, agd limestone absorb about 1 percent; and porous sand -
. . stone absorbs about 7 percent In very light, porous aggregate, the absorption may
be as high as 25 percent. .Aggregate which absorbs more than 1 and 1. 2 percent b
weight, after 24 hours submergence in water at 70°F, is checked for durability by
comparatwe freezmg and thawing tests if it is to be used in an area where freezmn

L] v

.occurs., , . ' ~

COMPOSITION. The abrasion resisting medium in concrete is the aggrevate. -
Traprock, gravel, and granite are usually the best materials for coarse aggregate )
- and natural sands are better for fine aggregate. -
] -

)




ORGANIC IMPURITIES. Natural sands sometimes contain organic materials which ? ’
are detrimental to the hardening of concrete and should be tested to determine the
amount. Two methods of testing for organic content can be used on the job. One test
is known as the quart jar method. This method is accomplished by placing 2 inches
of sand in a quart jar and adding water o
until the jar is about three-quarters
full. This mixture must be vigorously
shaken for 1 minute and allowed to
stand for 1 hour. If more than1/8-
inch layer of silt forms on the surface™
of the sand, the silt content is too high.
See figure 6. Sand containing excessive
silt must be discarded or washed to
remove the silt. Small amounts of
sand can be successfully washed on a
device similar to the one shown in
figure 1.

$

BANK RUN GRAVEL. Sand and
gravel suitable for concrete often are Py,
found as bank run gravel. This means ’ :
the natural mixture of sand, gravel, * Figure 6. Quart Jar Method of
and stone as it comes from a gravel Determining Silt Content of Sand
bank.

GARDEN

“
CLEATS

\fMEl‘AL STRAP TO

::] FASTEN SCREEN
N

. i
\16 MESH SCREEN

PLAN OF SCREEN
SHOWING CLEATS

BOARD © TROUGH TO DRAIN
PLATEQRM g QFF DIRTY WATER

A Clp-0%s
Figure 7. Device for Washing Sand and Gravel with_High Silt Content

Bank run gravel however, is rarely found in the proper mixtu? of sizes to make
the pest quality concrete; therefore, it is usually necessary to scréen il into two sizes.
Gravel not larger than 1 1/2 inch in diameter is suitable for most construction.

-Occasionally, for thick foundations and other heavy sections, Aarger stone can be used
to advantage. However, the larger stones are likely to @ve troublesome in thin
sections like water tank walls and thin foundations. Where big stones occur in large
nuniber in bank run gravel, it is advisable to screen the material first overa 1 1/2-
inch screen. Material failing to pass this screen is discarded. Material passing
through the 1 1/2-inch screen should then be shoveled over a No. 4 screen, That
part passing through the No. 4 screen is the sand and material remaining is gravel.

7 . T .




Frequently this aggr« gate (sand and gravel) is not clean enough for use until it
is washed to remove silt, clay, or other materials detrimental to good concrete mix- —
tures. Since clean aggregates are so essential to quality concrete. washing is well e
worth the effort. ‘

WATER-CEMENT RATIO : -

The amount of water to use when mixing concrete is of critical importance. If
too much water is used. it will evaporate and leave undesirable voids in the concrete.
Water used for concrete is usually expressed in terms of gallons per sack of cement.
This ratio may also be expressed as the ratio of the weight of the sack of cement. F.r
example, if 50 pounds of water per sack of cement is used and the weight of one sack
of cement is 94 pounds, tl.e water-cement ratio is 50/94 or 0 53. Howéver, the
amount of water to be used will be given in gallons per sack of cement in this study
guide 1 ’

-

*  ~“CONCRETE ADDITIVES - )

There are several agents which can be added to concrete to make it wo
set faster, and resist fre«zing and thawing better. The most important pf thede agents
is the addition of calcium chloride and air-entrainment agents.

Calcit.m Chloride

. , N

The addition of calcium chloride (a crystalline compound used in its dry state as a , S
drying agent) to a concrete mix accelerates the rate of hardening. This is an added S |
advantage in cold weather operations because the period during which the concrete ‘ <
must be protected from freezing is shortened. However, if used in warm ~+a ..« , ! é

there is the probability of flash set (rapid hardening of the concrete). There are two
types of calcium chloride: flake and pellet. Two percent of the flake type or 1. 6 —~
percent of the pellet type (by the weight of the cement used) is generally the maximun.
amount to use. When you use the Flake type, approximately 2 pounds of calcium
chloride per sack of cement is-recommended. ,
. . .
" Lime l - / i
In concrete, lime functions as a plasticizer, making the concrete easier to place.

" reducing honeycombing, and improving the watertightness and appearance of the
finished concrete. Lime is also added as a coating on metal reinforcement for con-
crete and masonry to improve its resistance to corrosion.

Air-entraining . . .

N Air-entrained cement is any cement’in which an air-entrainment has been
incorporated. . This is done by blending the agents with the cement during manufactur-
ing or adding them at the mixing site. If mixed at the site, the agent is added to the
miXing water. Manufactured air-entraining cements are indicated by letter A" 1n
the type number (Type IA. Type IIA, Type IOA, etc). Concrete made with this
cement contains billions of extremely small entirely separated air bubbles per cubic .
““foot of the concrete and these bubbles act very similarly to sand. The air volume is
approximately 4 percent of the total volume. The presence of these air bubbles
makes the concrefe more resistant to freezing action. Although some reduction of
strenuth results from the entrainment of air, this reduction is somewhat offset by

i \

i

, . o ,
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- reaction necessary to produce good concrete.

reducing the water cement ration. In other v, 4t least one-half gallon less
water per sack of cement can be mixed and still maintain the same workability, Air-
entrainment is especially useful or pavement construction in severe climates where
there is exceptional exposure to weathering, particularly the freezing and thawing
cycles. The difference in types of cement ¢an be shown in f;g'ure 8.
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Figure 8. Age Strength Relations for Normal and
Qigh-Early Strength Portland Cement

5 FACTORS AFFECTING CONCRETE STREN&TH
- Each particle of aggregate is completely surrounded by cement-water paste ahd
the spaces between the particles are completely filled with the paste if the .concrete is
completely mixed. This paste binds the aggregate into a golid mass and the strength

of the concrete primarily depends upon the Strength of the paste. The binding
properties of the paste are due to chemical reaction (hydration) between the cement
and water. All of the materials must be correctly proportioned to obtain the chemical

Compressive strength is the ability of a concrete.slab to resist a crushing force
and flexural strength is the ability to resist a breaking force. .

The strength of concrete increases with time as shown in figures 9 and 10. These
figures also show the compressive and flexural strength-time relations for concrete.

Table 1 gives. the quantity of water to be used for concrete of a given strength.

3




Gallons of water per _ N . o

sack of cement 4 5 ! 6 7 8 L -

Probable average 7- * !
day strength in PSI . 4,400 | 3,500 2, 800 2,200 - 1.800 !

b

Probable average 28- : , .
‘day strength in PSI 6,000 5,000 4, 000. 3,300 2,300 .
L.

Table 1. Relation Between Mixing Water and the’
Compressive Strength of Concrete

-

~

A safety faictor of 15 percent should b'e allowed when selecting the water content 2 |
required. If 2,800 ‘pounds per square inch contrete at 28 days is required. a watur 1
centent corresponding to a strength of 3,200 pounds per square inc‘;‘h should be sel. cted. ? .
. . . S
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i " INGREDIENTS OF STANDARD CONCRETE MIXES o ’
\ ; . ' .
‘ The ingredients of a standard concrete mix are one part cement, two parts sand,
R and three parts gravel (1:2:3), with six gallons of water. This ratio is measured by -
volume. A trial or design mix is'made by we*@t. V-
. -r ’ 3

__ A bag of ‘cement weighs 94 pounds and contains one cubic foot. A gallon of water
weighs 8.33 pounds; one cubic foot contains 7.5 gallons. . :
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L platform. Next, the amount of cement
. should be uniformly spread over the
sand. .The sand and cement shquld

~ measured and mixed with the sand and .

5
o g

" until the concrefe Has the proper plastieity.

. - . -

, METHODS OF PREPARING STANDARD MIXES ¥ ’ ~ |
. 4y ' ‘ * ;
Mixing i

The objective of mixing is to insure that the aggregatekxs well distributed through-
ogt’the concrete and each particle is fully coated with-a film-of cement paste. Con. rete ¢
may be mixed by hand or in a mixer. The mixing shpuld be done as close to the pt..nt
where the'concretg is to be used.

Handwixing

‘ /Mixing concrete by hand can best
be done in a mortar box (figure 11) or
op«a tight wqoden platfc.rm which will
snot leak nor absorb water from the con-
crete. A measuring device (pail,
measuring box, figure 12, shovel or
‘wheelborrow) can he used to obtain

the correct amount of s.and:

RS itV

To handrhix concrete, the sand
*~snould be uniformly in the center of the.

then be theroughly mixed with a mortar
ho;, figure 13. When the ingredients .

are well mixed,, the combination is of N
uniform gray color, free from streaks.
THen the coarse aggregate should be

T™-022

cenient-until it is well distributed in the ,
mass. At least three or four complete A
turnings are necessary to properly
disribute the aggregate in the ingredients.
. .. B T3:-001
After the dry ingredlients are 1 Figure 13 s ,
completely ' mixed, a depression is: - . . )
macle in the center of the pile to hold water. A specified amount,of water is measured . !
gnd’slowly poured into the depression as shovelsful of the ingredients are turned into ~ ’

the water. Then the remainder of the water is added and the ingredients are mixed

, ’ s

Machine Mixing ‘ ;

\ Lo

A concrete mixer s best suited for mixing concrete for large jobs. A manually
charged mixer should have the dry materials measured into the hopper and about 10
pexcent of the water into the mixer drum. As the dry ingredients are poured into the
drum, approximately 80 percent of the water should be addgd along with them. After
all of the other ingredients are in the drum, the remaining 10 percent of the water is
added to the mix. The length of time concrete shoutd be mixed varies with different
mixers. Specifications usually require concrete to be mixed a minimum time of 1.
minute for the first cubic yard and an additional 15 seconds for each additional .

\
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one-half cubic yard. However, the manufacturer's or technical order instructions ; ?l 3 i
regarding the operation of a specific machine should be followed. i ’

1 . SLUMP TEST

. : . B
Consistency

A concrete mix with a {luid consistency flows easily into forms and around
reinforcing steel. A stiff concrete mix does not flow readily and usually requires

additional labor or special equipment tc:{pﬁce it. Immediately hfter being mixed,
concrete should be plastic, neither fluid nor stiff. )

| E L
The means of measuring consistency is the slump test. To perform this test,
concrete mix is placed in a cone-shaped form and rodded or tamped. -After the con-
crete is tamped and the form is removed. the concrete slumps to a position of

equilibrium. The amount of slump is then measured in the magner illustrated in i
figure 14, ’

Figure 14. Slump Test

The greater the measured slump, the more flyid is the mix. The concrete should
have no more slump than necesgary to enable the placing'crew to place it. If more
slump is needed, it should be obtained by reducing the amount of sand and coarse ]
aggresate rather tharf adding more water. The normal‘or standard concrete mix is )
based on the 1:2:3 with 6 gallons of water. That is, 1 part cement (1 bagor 1 cu ft),
2 parts fine aggregates, 3 parts coarse aggregates and 6 gallons of water per sack.
This mixture will yield a sump of a maximum of 3 inches and the minimum of 2 inches.

Workability refers to the ease with which a cfrtain concrete mix can be placed ir
a particular position. However, this term has geparate use. For example, a concrete
conta:ning large aggregate particles with a stiff consistency would be workable in a

large mass, but would not be working in a thi 11 with closely spaced reinforeing bars. T
Table 2 lists the recommended slumps for various types of construction,
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TABLE 2 - ) I,
Recommended Slumps for Various Types of ’ : ‘
' Construction* |
Type of Construction , Slump in inches: '
SMaximum . Minimum -

Reinforced foundation walls )
and footings 4 -1 o
Plain footings, caissons, and ‘ -
_Substructure walls
' Slabs, beams, and reinforced -
walls :
Building columns
Pavements
e - Heavy mass con«tructmn

W
-

=D NN

wWwwwuowm

*When high-:requency vibrators are to be used, the table values
should be reduced by one-third. : .
/ .

Trial Mix

Aside from producing a material having the required strength, durability, and
watertightness, economy is the important factor in designing concrete mixes. As
much fine and coarse aggregate as possible should be used, since this material ;%
cheaper than cement.  The trial-mix method of obtaining the proper amounts of line .
and coarse aggregate to be combined with each*sack of cement should be used. In °
most cases, the required strength of concrete has been established by the engineer \ -
responsible for the design of the project. The compressive strength of concrete
made with various amounts of water was given in Table 2. The amount of water
selected includes free water present in the aggregate plus water, added at the mixer.

=

Select the required- slump from Table 3 if the designer has not furmshed th;s
information. The amount of slump required will vary with the type of construction.
Thin members and those which contain large amounts of reinforcing steel requ1re
more fluid or plastic mixes than do large masses of concrete with little reipforcing
sreel. Selecting the proper slump is important since it affects the amount of aggregate
to be used and the amount of labor required to place the concrete.

When using any new combinations of fine and coarse aggregate, trial mixes should
be made to determine the amount of each to be used per sack of cement. In small or
- # unimportant work, an arbitrary mix of 1 part cement, 2 1/2 parts sand, and 3 1 2
parts gravel (1:2 1/2 3 1/2) may be used. However, the amount of aggregate will
vary with the water cement ratio previously decided upon. .

-

The percentage of water by weight which aggregate will absorb varies. *The
approximate quantity in gallons of surface water or free (unabsorbed) watér carried
by & cubic foot of average aggregate.is as follows: '
* ’ &

*7 t‘ oL 0
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Aruitoxt provided by Eic:

’ ¥ 7
Maximum |Water- Materials for I bateh in 14-cubic- Yield Unit quantities of materials for 1
size cement - { Proportions {oot mixer, assuming average | (cu.ft. of cubic yard of concrete
of ratio Slump | Proportions | by volume damp materfals <= concrete | Cement] Weight Volume
coarse (U.s. (inches) by dry (dry-com- | Water |Cement] Fine Coarse | per I bag | (94 1b, (damp) {danip loose) |
aggregate |pal. per weight pacted) {U.S. [(941b. [(cu.ft.) | (cu.ft.) | batch) sacks) | Fine [Coarse| Fine Coarsé
sack gal.) |sacks) . (tons)] (tons) *{ {cu. yd. ) | (cu. yd.}
1/2to1 |1 2,0 3.1 |1 1.7 2.8} 9.7 3 6.1 8.9 | 4.0 6.64 10.65]0.99 0.51°] 0.13
5 3tod j1 1,725 |1 1.522 /)11 4 1.2 9,3 3,56 7.59 | €3} .91 .49 , 687
5t07 (1 1,420 |1 1.21.8/[152 ] 5.7 1.8 L 8.68 | .60 | .83 AT .61
12t01 {1 2.2 3.4 |1 1.9 3.0 |10.7 3 8.9 9.5 4.40 614 | .66 1,00 .51 13
51/2| 341 1.0 29 |1 1.6 2.6 |11.5 3 5.8 8.3 3,95 6.83 | .64 | .95 .50 | .10
507{11.6323 {11.421/]16.4 4 6.8 8.9 3.50 71 | .ed | .85 AT |62 7 v
172011 253,8 |1 2.2 3.4 {11.4 3 1.9 |10.8 4,92 548 | ;61 | 1.00 V52 .3
6 3to4 12234 |11.930 122 3 6.9 9.6 4,41 6.03 | .65 .98 .51 12 LG
! inct 5t7]1 1928 |1 1.625}13.1 3 .| s.8 8.0 3.905 1683 ).64] .02 .50 .67
nch
1210t |1 2.8 4.1 |1 2.4 3.1 {*8.1 2 5.8 1.9 5,32 507 | .70 | 1.00 .54 .13
61/2] 341 25 357412133 |[131 3 7.6 {10,5 | 4.86 5,55 | .68 | .98 .53 .12
5to7]1 223,311,930 }1317 3 6.9 9.6 4.54 595 | .64 .04 . 50 .69
. v [1/2t01}1 3043 |12639] 8.8 2 63|83 '5.63 4:80 | .70 | 1.00 .54 3
1 3tod]1 2740 |1 2336] 9.3 2 5.5 1.8 5.24 515 1..68 | .99 .53 .12
5to7 |1 2436 {12132}14.7.] 3 7.6 }10.2 4.86 5557 .65 .96 .51 .70
" 1/2t01 |1 3.4 4.9 |1 2,9 4.4 |10.2 2 7,00 | 9.4 6.29 43 | .12 1 1.0t .56 .4
8 Jted |1 31 47 |1 2742105 2 6.5 8.5 ‘6,04 | A4.47 | .68 ] 101 .53 .
5671 2.8 4.4 |1 2.4 3,9 {11.0 2 5.8 8.3 5 64 4.79 | .68 § 1.01 .51 .4
172to1 {1-20 3.7 |1 1,7 3.3 9.3 3 6.1 j10.5 | 4.40 6.13. | .60 | 1,06 .47 .18
5 Sjwd4j1 1730 |1 1.527]10.2 3 5.4 8.6 3,88 6.96 | .58 | 1.00 .45 .13
Ste7f1 1.g25 |1 1222718 ] 5.1 9.3 3.36 8.00 | .55 .96 .43 .70
‘ 17201 {1 2.3 3.9 |1 2.0 3.5 | 10.1 3 1.2 |1t 4.79 564 | .64 ] 1.06 .50 .18
o] 5172 3w4a|1 2034 }1 17301111 3 6.1 9.6 4.30 6.28 | .61]1.03 .41 .16
S5toT (1 1,729 {1 1.526]11.7 3 5.4 8.3 .| 3.8 6.96 | .58 .97 .45 .
172¢91 11 2.6 4.4 |1 22390 | 7.3 2-. | .53 8.3 5,24 ‘5,15 | /65 } 1.06 .51 .18 %
6 3to4|1 2238 |1 1934119 3 6.9 |10.8 4,73 5170 [ .62 ro4 .48 .16,
- .5twT]1 2034 |1 1730126 3. 6.t 9.6 4.3 6,22 | .61 | 1.01 4 K78
2 mehes 12to1 {1 2.8 4.7 f12442] 1.9 2 5.8 | 8:9 5.64 4.80 | .66 1.07 .51 .19
61721 341 2542 J12138] 8,5 2 5.1 8.1 5.18 5.21 | .64 §1.05 .50 LT .
5t07]1 2238 |1 1934134 3 6.9 |10:8 4.80 5.62 | .61.] 1.03 AT .16
172t01]1 3.0 50 |1 2645 85 2 6.3 9.5 .03 4.48 | .66} 107 |5 .51 .19
7 - S3tod |1 2745 [1234,0] 9.1 2 55 8.5 55 | 49 .64]1.05 .50 T
5171 24 41 }12137" 251 2 5.1 1.9 5.18 5,21 | .61} 1,03~ A7 L
T2twi |1 3455} 129499 8.9 2 | 1.0 }10.4 6. 62 4.07 | .68} 1.07 .53 19
s 3tod4 {1 3.1 451 |1 2174.6/10.3 2 6.5 | 9.8 .29 4.3 | .65] 1.05 .61 1T
“S5tT|1 2.8 4.6 |1 244.1110,9 2 5.4 | 8.7 5.11 4.68 | .64} 1,03 .50 A6
. e - o m:
. ] K Vi
Table 3. Properties, Batch Quantities, and Unit Quantities for Concrete Mixes -
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Very wet s..nd 3/4to 1

Moderateli wet sand about 1/2
® . Moist sand - about 1/4
® Moist gravel or crushed rock about 1/4

The water in. damp sand forms a film on the grains, fluffing them apart to an
extent much greater than-the actual vol‘umre of the sand. This bulking is greater at a
moisture content of about 6 percent of dry weight at which value the bulking mayv be
,as much as 20 or even 30 percent of the dry volume. Additienal water packs the sand
‘and decreases the bulkin{. Sand has about the same volume when completely flooded
as it has when measured dry and loose. - Bulking is allowed for when, measuring sand
by volume and is determined by tests if necessary. However, the effect of moisture
on the volume of coarse aggregate is negligible, .

Allowing for free water and bulking, trial batches (1/10 sack of cement mixed bv
hanc) or full-size mixer batches are made. The proportions for the first trial mix
for ‘he required water-ce ient ratio and selected slump are given in Table 3.

4 !

Aggregate proportions should be adjusted to give the desired workability without
changing the water-cement ratio. 1If the first batch looks and handles like good con-
crete and it is readily workable, small increases in the coarse aggregate can be triced
to reduce the cement demand. If tha mixtsir2 i¢ 0o nursh, too dry. or otherwise
unwerkable, adjustments are made in the fine or coarse aggregate approaching the
proportions given for the next greater slump.

The followirig is given as an illustrative example of aggregatelproportions:

A 2-sack batc}m using 1 inch maximun size aggregate. water cement ratio of 7
galloas per sack, slump of 3 to 4 inches, and dry compacted volumetric proportions
of 1:2,3:3. 6 is selected for trial. Batch quantities for 1 batch in a 14 cubic foot mixer
are: : -

®  Water : 9.3 gallons

® Cement 2 sacks .
®  Fine aggregate 5.5 cubic feet (damp-loose)

® -Coarse aggregate 1.6 cubic feet (damp-loose)
Thesg quantities were taken from Table 3 under the column headed ""Materials
" for 1 batch in 14-cubic foot mixer, assuming average damp materials.” The quantities
listed in-this column are based on the following assumptions: Moderately wet sand
carrving 1 2 gallon of free moisture per cubic foot with damp-loose volume 1,20
times the drg~compacted volume; moist gravel carrying 1 4 gallon of free moisture
per(cubi cmh damp-loose volume of 1.06 times dry-compacted volume. \ater
quantities e béen adjusted for the moisture carried by the aggregate. The amount
shown isyto be added to the mixer. Hatch quantities are for whole number of sacks ot
cement to give a batch quantity not greater’fhan 14 cubic feet.

) S
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4, What effect will-clay, silt, an

' SAFETY PREGAUTIONS . o Y 7

Some of the safety rules to observe when working with cement, concrete mj
concreting equipment are as follows: ’ .

® Do not stack cement more than eight bags in height.

® Do not lifta bag of cement without assistance.

® Wear goggles and clothing which covers as much of your body as possible.

®  Wear goggleq when chipping hardened concrete from mixers and tools.
1 . .
®  All mixers will be carefully positioned on the job to reduce any accident .
hazards. : ’ . N

®  Skips on la&-ge machines will be protected by guardrails.
®  Only the operator will raise the skip on his.machine.
®  When shutting down the mixer, the skip must be lowered.

I . )
®  Only men in good health will’operdte Taechanical concrete vibrators.
: |

: ] N
SUMMARY . .
, The ingredients of concrete are cement, sand, gravel and water. There are five
types of Portland cement. Each type has its own characteristics and use. Water
which is safe for drinking is safe for making concrete. Aggregate constitutes the
mdjor bulk of concrete. Fine aggregate (sand) is separated from_coarse aggregate

. (gravel) by the number 4 sieve. One of the factors which determines the strength of *

concrete is the water-cement ratio. The ratio of water and cement is usually

expressed as the gallons'of water per bag of cement. The additives that are used in T
concrete to make it easier to work, set faster and resist freezing are calcium chloride,

lime, and air-entraining.  The ingredients of a standard concrete are one part cement,

two parts sand, and three parts gravel. The two methods of mixing concrete are hand-

mixing and machine mixing. The slump test measures the consistency of concrete.

QUESTIONS L, . " ®

1. What is concrete?

¢ N R - - . 2

P

2." .What type of ‘cemeft isised in large masses of concrete .such as large dams ?

LN » v

3. How can warehouse pack be removed from stored cement? ,

d rock-dust in the aggregate have on concrete ?

¢
»
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5. What measures tife separation of fine and coarse aggregate;? .
6. What is the purpose of adding lime to concrete? .
7. How much flake-type calcium chloride is added per sack of cement to concrete
8.l What is an advantage of using air-entrained cement?
- - 2
L] N I ;
9, What is meant by the compressive strength of concrete? o
| e\
- 10. When hax;dmixing cement and sand what indicates wher} it is well mixed?,
) ' \
11, What is the normal mixing time for concrete in a concrete mixer? '
12, What method is used to decrease the slump of a trial mix of concrete?
REFERENCES : . N "’
CDC 55233, Masonry .Specialist . !
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+ PREPARING FOR CONCRETING -
OBJECTIVE _ 1

— — ‘

Uponscorﬂpletion of this unit of instryction you Wili\pe able to: a‘{ /
-~ . T e F N
*  prepare a site for concrete by excavat?ng and by stabilizing the ‘subsoil/and
base course. " : R >

*  compute the are;rh volume to be concreted and determine the amouﬁ‘t’.&\.
concrete required-for a given project.

~

-~ } ,
. INTRODUCTION

.

One of the most important steps in concreting is @epare t}je bas(%i.d poorly
prepared base will result in gracking, heaving, and shifting of the struc ure.

.

The method of préparing for concreting is covered under. the following headings.
- *' Concrete Bed Preparation - . i . ,
* “Equipment ~ L \
. L] /\ :. :
*  Computing Volusmes -
CONCRETE E%D PREPARATION ’
The first step in the constructior; of a slab is to prepare the subgrade. All sod'and

vegetable matter must be removed. Any soft or muddy places be dug out and *
filled with granular material and thoroughly*tamped. Exceptionallyyhard, compact

* spots must be loosened and tamped to provide the same bearing pdwer as the remaind -

er of the' subgrade. When additional fill is required. the soil should be spread in lay-

ers 6 inches or less in depth and thoroyghly compacted. It is best to extend the top of
all fills %t least one fgot beyond the edge of the slab. <

A well-cbm‘pacted, well drained subgrade will not rexuire a specially prepared.- - .-t — - -

base." However, subgrades which dre water soaked much of the.time should be pro-\
vided with a six inch base of sand, gravel, crushed dtone or cinders. :

« The strength of the subgrade determines the thickness of either the cqncrete or the

ba§e course. The base course is that fill material composed of a mixture of gravel. *
sand, "and soil ’

which, when compacted, serves as a support for the concrete,

/ ™ oo ¢ 7. SG 3ABRSS233IL-2% - 4 .-
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~ . ~ ‘ . EQUIPMENT . .

-

) The equipnlent,requir:ed to compact the subgrade and fill material are the pneu- )
\ ) matic tamper, shown in figurel5, and a gasoline -engine -driven vibrator tamper, . '
figure 18, . ; )

o The pneumatic tamper requires the use-of a portable air compressor. This equip-
’ - ient is used for compacting small areas. The principle of operation of this tamiper
—-iq_; similar to.that of a jack hammer, You must wear steel toe safety shoes when
eompacting: -~ T - . s oF )

o

' ‘ - . - .. .
/s . .

The operating princ iples of the vibrator. tamper is the roiation of an eccentric
shaft (off-center weight:. The momemtum of this fast rotating, unbalanced shaft

¢
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Figure 16. Vibrator Tamper | i
L

causes the tamper-to vibrate. The shaft rotates at 2600 to 2800 revolutions per minute., ‘
This machine is used on level subgrade, *but it is not used on brick, concrete, steel, or
fhuddy and mucky surfaces. The depth of the material to be compacted should not ex-
ceed 12 inches. : ' .

After the engine has been started andwarmed up, the operating speed may be ob-
tained. This machine will move forward on its own power after it has tamped a base
upon which to move. The operator only need to guide the machine.

v

T ) COMPUTING VQLUME*S

2 iy

To compute the quantity of concrete required for a concrete slab, you must know s
the dimensjons: length (L), width (W), height (H). Volume is determined by multi-
plying these numbers together. glowever, the measurement of these dimensions must
be in the-same units, feet or yarls. The formula for finding vclume is

-

V=LXWXH o !
- . - . . /\ ’
Volume is expressed in cubic feet if the measurements are expressed in feet, cu-
bic yards when measured in yards. o




|

If we are to compute the volume of a slab which is'12-feet wide, 18-feet long, ami
6-inches high, we must first cgnvert inches to feet. To convert inches to feet we di- ,
vide the inches by 12 (12 inches is one foot), Using the formula, the volume will-be

. = 18 X12X ( 6) = 108 cublc feet
- (12)

3
‘

Since one cubic yard is equal to 27 cubic feet, we can find the number of cub1c

yards in the above problem. To convert cubic feet to cubic yards d1v1de the volume
in cubic feet by 217.

-“
. 108 : Q
= = N
V T 4 cubic yards ; i

Should you need to know the a‘.t:ea of a slab, you multiply only the width and length to
obtain square feet. In the above problem the area would be 216 square feet.

v

A=LXW
A - 18 X 12 square feet

SUMMARY

It is important that an adequate base be established before placing concrete.
Methods of preparing the base include removing the surface layer soil and compac-
ting the subgrade and fill material. The fill is composed of granular material com-

. --bined with small binding material. .
-

The equipment used for compacting are the pneumatic tamper and the vibrator

compactor. | . > _
\ .

Volumes are expressed in cubic feet or cubic yards.
QUESTIONS . ‘ § ,
1. What is the first step in preparing for concreting? )
2., Why must exceptionally hard compécted areas be loosened?
3. What is used to tamp subgrade? ‘
4. Compute the volume in cubic yards in a slab which is 20-feet w1de, 60- feet long -/

and 8-inches hjgh. . o .o ’
REFERENCES -

CDC 55233, Masonry Specialist
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- REIN%ORCEMENT MATERIALS AND TOOLS ~
-

OBJECTIVE ‘ : ‘ o .

Upon completion of this study guide, you will recognize the need for reinforcing
concrete; the materials and tools used in reinforcing concrete: and reinforcement -

v }st’allation techniques, i .

INTHRODUCTION L

—

Most of us have seen modern footbell stadiums, hqspitalé. aircraft hangars. or
skyscrapers built of concrete, Have you ever wondered how these structures were built
" to withstand the loads that are imposed upon them ? . . .

* This éfudy guide is designed to answer such a question, Since lfhis study guide is
introductory in nature. it will be necessary for the student to seek more comprehensive

information from other courses. Information within this text will appear under the
following headings. - )

*  NEED FOR REINFORCING CONCRETE
*  REINFORCEMENT MATERIALS
INSTALLATION PROCEDURES

TOOLS AND EQUIPMENT »

NEED FOR REINFORCING CONCRETE

% . I
Without the tensile strength of reinforcing steel and moderfitechnology, it would
be impossible to construct large concrete structures, ' Steel imhedded in the concrete
makes it possible to erect buildings of this nature with large areas of floor space, 'fr
of load bearing support columns and partitions,

REINFORCEMENT MATERIALS

Because of its tensile strength, steel is considered the best metal for xreiqforcmg
concrete. To mak€ sure the reinforcement purposes are not defeated, there must be a
good bond between the steel and the concrete, Bonds are created by natural means and .
are improved by mechanical means. The natural bonding of concrete to steel is brought
about by the adhesion and shrinkage of conérete during hydration, This actioh causes '
the concrete to grip the metal igh‘ly..h The mechanical bonding of concrete to steel is
brought about by twisting or otherwise deforming the metal. There are a variety of
types and sizes of reinforcing material used to reinforce concrete, R




Rods - ; ' ( ’ . () -

Reinforcement steel rods are avail-

“ able ih various sizes. A plain rod is'a - w
' straight piece of steel stock that has not . X
. been twisted or deformed. A deformed NN
- rod is one that has been stamped or
" - -rolled.to form rough designs on the outer

surface. Plain and deformed reinforcing
steel rods are shown in figure 17, The
standard sizes of reinforcing rods are
sho“n in figure IR, ;

< A< S\ C———C \ S—— -

0

! Figurel7. Tybes of Reinforcing Rods
: ~Bar No, Diameter (in) Area (sq in) Wiight (b per ft)
- - m e o= o - * wzp /4 -
, : 1/4 . 0.05 0.17 %
3 aemnns 3/8 . .11 .38 .
| | 7
R . 1/2 : .20 . 67 =
;. 5/8 .3 1.04
e mmmm - 3,4 ‘ .44 ¢ 1.50 .
Temmmmn - 7/8 .60 2.04 \
8~ mmmem - 1 .19 : . 2,617 ‘
. ( H
[+ R <* 11/8 i 1.00 : 3.40 ) ' %
10« === === x 11/4 1.27 4.30
11 = = == - - - <* 13/8 j 1.56 5.31

*The 1 4-inch round bar can bt{l obtained only as a plain bar.
**Approximate diameter, These round bars are equivalent in area to the
obsolete 1-. 1 1 8-, and 1 1/4-inch square bars.

Figurel8. Standard Sizes of Steel Reinforcing Rods
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Wire L ' A e

_ Woven wire is a steel reinforcing fabric having a rectangular or any number of
different mesh patterns. The mesh can be purchased in several sizes with different
size wire. The longitudinal wires are spaced and then tied in position by small
transverse locking wires. See figurel9. Welded wire fabric is commonly‘used as
steel reinforcement in footings, walls. and slabs, Variation in mesh are obtained by
welding. Welding produces a more rigid. less distorted fabric than woven wiré. A
roll of welded wire fabric is shown in figure 20. <

- \

LONGITUDI\P:AL WIRE

7~ )
TRANVERSE WIRE

Cia =223

s —— ] B B

Figurel9. A Section of Woven-Wire.

Supports and Spacers

A number of different devices are used S ~
to support and correctly space reinforce- Figure20, Welded Wire Fabric
ment steel. The steel rods must be cor- - o ’
rectly spaced in relation to each other, as S
well as the sides of the forms. Supports / /
~and spacers (also called chairs saddles) .8 ) ‘

are‘used in the forms to support and space "

the reinforcement steel. Slab bolsters, .
the proper size stone, and precast con- = A H!GH CHAIR-HC 8. CONTINUOUS
crete blocks with metal ties (figure 21), HIGH CHAIR-CuC
are used to support the steel, Stirrupsare

used to support reinforcing material in 4 m == W\& Tal r

concrete girders and beams,, Several types

\of supports and spacers are shown in Fig. 22. - C SLAB BOLSTER-58 0 BEAM BOLSTER-38
- ..
¢ TIE WIRE _ ) € STIRRUP .

(-2 /
I ¢ .
A AR wH
A B

4 - Y. /

f CHAIR G CHAIR SPACER

Figure 2‘11, Precast Concrete Block ) Figure 22, Types of Supports and Spacers
25
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- . Anchors [

Steel reinforcing rods must be se-
. curely anchored at the ends.. Three types
- of anchors are shown in figure23.. They , ' -~
are large washers and nuts, right angle
Lbends, and hooks.

Y Inétallation Procedures

The construction of the reinforcing
units and the form“ork for the concrete
should be built-simultdneously seo-there -
will be no loss of time. The type, size,
shape, and placement of reinforcing
materials are specifically covered in the
drawings and specifications for the struc-
ture., Walls, floors, and columns are

AR A Roves - three of the principal structures you will
IWASHER AND NUT : be reinforcing. )
Figure 23. Types of Anchors J

) Floors

Rt “

Steel rods are used to reinforce concrfég'f‘loors containing girders and beams. The
reinforcements aré generally placed parallel with girders and perpendicular to beams.
Steel in place in a floor slab is shown in figure24. Also, figure 25 illustrates reinforcing
unit placed in a form. The arrow points out the small precast concrete block that is
used to support, fasten, and correctly space the unit. Before placing concrete, be sure
the reinforcing material is tied where the steel rods intersect. Before placing rein-
forcing material always check to see that it is free of loose scale, rust, and other
foreign matter which will interfere with the bdnd between the concrete and the steel. .

The height of the slab bolsters and high chairs in figure 24 depends on the specifi-
cations for the job> The height of the supports used to hold the reinforcing material in
concrete slab is determined by the concrete protective cover specified. Footing and
other principal structural nrembeérs should have at least 3 inches of concrete between
the steel reinforcement and the ground and a 2-inch protective covering of concrete
above the steel reinforcements. . ' )

7.

y

walls I ,

~ * %
. -

Wire mesh and steel reinforcing rods are used for reinforcing congrete walls. The
types of materials used will depend on the strength required: If wire mesh is used, the
wire is attached to the wall with suitable chair)spacers which support and space it
corfectly_. If reinforcing rods are uSed, they Will be connected to the wall, as shown
in figure 26.c » .

'

The placement of steel in walls is the sax:ne as placing steel for a concne‘fe slab or
floor, except that the steel is erected in place rather than preassembled. Note, in
figure26, that horizontal steel is tied to vertical steel wherever the two intersect.

Eighteen-gage sottannealed iron wire is used.in making ties.
‘ 26

erpamenae 4 s \\ .
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Figure 24, Steel in.Place in a Floor Slab 1
PRECAST CONCRETE BLOCK ) N

OR STONE OF PROPER SIZE TIEXWIRE '

~ WO0D BLOCK

FORMWORK

-

WIRE -TIE FOR DOWEL
AND WALL STEEL

CONCRETE
FOOTING

Fié'ure 26. Reinforcing Rods in a
Concrete Wail
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_ The wooden blocks at thetop of the wall, figure 10. are used to space the steel -
reinforcement a predetermined .distance from the form-work. The wire ties at the top
and the bottont of the form -work serve the same purpdse as the wooden blocks. as well
as to hold the steel in place. o .o p r

Holes are drilled through the form-work. and the wire ties are passed through the
holes. They are connected to boards on the other side to hold the wire in place. The
wooden blocks are removed from the top of the form when the fporm is filled with con-
crete to the level of the blocks. When you construct high wallS (6 féet or more) use ' -
additional ties between the top and the bottom of the form -work.

Columns ks .

w : 3
Steel rods and wire ties are4ised to build reinforcing units for columps. Steel
reinforcing units are built in sections, as shown in figure 27, and the number of sections
used depends upon the height of the column. Where two sections are connected, they
overlap each other. as shown in figure28, and-they are secured with wire ties.

After the reinforcement is in place, the form -work is built around it and the steel

is attached to the form with wire ties, as shown in figufe 29.
; ; F 1

"
"1

b}

I

TIE WIRES NOT SHOWN

Figure27. ¢olumn Reinforcing
‘ Steel Assembled

?5’/7 AN ZZ222 DA

Z % N

|, 1 t - O -

” X -

\ = : —

Ny Y ‘

\ /

Z ‘ g Figure 28. Column Reinforcing

Z - Steel-in Place

g “

-] z

:3 ﬁ

T @ N .

N N\ | ‘ |
NN NG WA A ZAN / ‘

. Figure 29. Method of Holding . . ) .
Column Steel in Place




ET(SOLS‘?_ND EQUIPMENT . \ }(a/ .

When large numbers of reinforcing SNCHOR i;y
rods-of-various-lengths-and-shapes-are —— —— AUCHOR BINS, . »»xolai_ut‘i IR — -
required, they are bent on a bar -bending BENDING = ’ .

/ ( , /0’ £ g rire

table, as shown in figure 30. - Shears are TABLE
available that will cut the largest size used /
for reipforcing material., Small and large
bolt cutters may also be used. For tieing
the steel, a pair of wire cutters is used -
to cut the wire and a pair of pliers is
used to tighten the tie wire around the
steel.

Figure 30, Bar-Bending Table '

SUMMARY

Steel is very strong; therefore, it is often used to reinforce concrete structures.
Reinforcement steel is available in rods of various shapes and sizes, as well as wire
mesh, both woven and welded.\ The selection of the type and amount of reinforcement
needed depends on the structure and the strength required, The reinforcement used . .
in walls is usually erected in place. The reinforcement used in slabs and columnq +
ay be assembled prior to installation. Wire, woodeh blocks. stones. metal spacers
and supports are used to position the reinforcement in the forms.. To be able to cut,’
bend, and fabricate reinforcement steel, you will need to know how to use bending tables,
.shears. bolt and wire cutters, and pliers.

QUESTIONS
-t b3
"1, Why is steel the best material for reinforcing concrete ?

P

2. You have a reinforcement rod one inch in diameter. What is the bar number of
this bar? . ‘

3. Name the three types of reinforcing materials, f
4

4. Explain the purpose and, application of reinforcement anchors.

5. Explain the method of bgnding steel reinforcing bars.

6. Why should all the loose scale be removed from steel reinforcement bars beforg
they are used?

) . !
7. Name three things that ar='used to space and hold reinforcem«nt materials.

8. What is used to space wire mesh in wall construction? . R

.

29 . B TP
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5, .- i
'\ - - *
* N ) ) o . ’ - ;
? 9. How far from the ground should steel reinforcement be placed in a concrete -
slab? , . . ;
4
{
.10. Name two types of reinforcing rods.
4
. ) ., ', ) ..F‘ -.‘
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BUILDING FORMS FOR CONCRETE

OBJECTIVE - . .

This study guide provides you with the task-related information
for you to be able to build forms for concrete walls., .

INTRODUCTION

Strong accurate forms are essential tOJ§BDd concrete construction;
Concrete is a fluid mass ‘that nas to have s mething to. harden 'in., 1If
the forms are placed accurately and are strong enough, the end product
-will be of the proper shape and size to serve the purpose that the blue- -

prints call_ for. JBut, if the forms arg-weak and improperly placed, the -~
end product may not look anything like it's supposed to. - .

To make this study guide easier for you @6 understand, it is divided
into .tne following main topics: . ’
‘ & .

* CONCRETE BED, PREPARATION - }
**  DETERMINING REQUIREMENTS FOR FQRM CONSTRUCTION

,* FINAL INSPECTIQN OF FORMS

v

‘. CONERETE BED PREPARATION

¢

.A gogod-concrete job depends on the subgrade on.which the concrete
is- laid. The soil must be compacted to eliminate the possibility of
voids forming under. the concrete. -The’/voids~will allow the concrete to
settle and crack severely. A power tamp may be used to compact the
soil. fThe power tamp is gasoline-engine poweréd and ¢an compact the
soil quickly. Co ’ . A : T -

A shovel and rake may be used to remove . or add soil where required
to level the'bed of to bring it to its desired level, |

The bed should be tharoughly wetted just prior. to pouring the
concrete, " It should not De wetted enough to form water pools; however, . :
wetting the subgrade aids in curing the concrete as it prevents the so0il
from absorbing the water frdm the concrete. :

4

s

DETERMINING REQUIREMENTS FOR FORM CONSTRUCTION

Size and‘énéée of Forms . - S - ~

. ¢

Both the size and shape of the forms may be determined from the
blueprints and specifications. .

P N
i o -

Strengta of Form

. - - - © ° oo

Forms must be built;to nold the weight of fresh concrete -until tne

goncrete nardens. . . ) ..

[y

'Y
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Placement oOf Forms
.

Placemént of the forms must be accurate.
ment can mean the difference between a_building that is built correctly

or one that is out of proportion.

The forms must follow the batter boards and line previouély laid out

from the structure blueprints. .
wall Form Component

SHEATHING.

Y

‘

The accuracy of sform place-~

!

‘

Toague and groove sheathing or plywood are the most

common materials used to form watertight enclosures in which concrete

-may harden (figure 31-A).

Sheet metal masonite may be used-as.a liner. on tongue and groove

sheathing. -The result will be a smootn surface. on the hardened cqncrete.

STUDS. ‘
in tne desired shape until it nardens.
provided by, 2 x 4 studs as

e —— ot

tH) SPACER FOR_ANCHOR BQL!

2°x4 TIE

D) .
BRACES

\
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Concrete forms must be rigid to contain ithe fresh concrete
Vertical support for the forms is
terial (figure

- P
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—~y—"Tonstructidn Joints '

.o

Construction joints are used to .Separate.areas 4¥ \oncrete placed at’
different times. A keyway constructien Joint is shown 1h figure 32 be-
tween'a wall and a footing. If the wall and tne footing are plaged at '

..the same time, & construction joint is not needed. The keyway construc-
-tion—joint—isralso-shown—in-—figure 33 in a vertical position. Note the

"veveled 2" x 4" used to form the keywhy. This type of joint is 'gener‘ally
ased witn reinforcing steel running from one section to tne next. Wiren
. reinforcing steel is not used, it is betinr to use a V-~joing like that
snown in figure 34. The V-joint is not as likely to vreak off as the key-
way joint.
SECTION Wf WAIL ALKEADY POURED

L

BULKHEAD
1" BOAKDS

SEREADER

R /Q@' BLOCK
BOARDS ! “/_ . :

. . .
. - ) % NUTS & WASHERS
1 |

Flf;urc 32, Keyway joint be tween J *
a wall” and foo¥ing.

1"X6"S

FORM SHEATHING . Figure 33. Vertical Keyway joint.
"v" JOINT : .
‘ WALES., 'Stqu -also require
réinforcing when they extend over
4 or 5 feet. f%his reinforcing isg
supplied by wales which tie pre~ °
fabricated panels together and
keep the forms in a straight line.
BULRHEAD They run.hoficontally and are
, o lapped a§ thc corners of the forms
“ -t0 add rigidity. They are usually
. Figure 34. Top-view of vertical made of tne s¢ame material as tae
. V-joint for wall. studs and are used in pairs witn
. . the long side-profecting outward
' ‘ . 'i > f‘igure 31:C). :

i
»

BRACES. Tnere are many types of braces wnicn ¢an be used to hold «
forms in place. Tne most common ‘type i$ a member nailed from a stake *to
a stuu or wale, at abdut a 30 degree angle to tne novizontal (figure 31-D).

. ‘ B y

SHOE PLATE, Tne snoe plate’ is nailed into the foundation or footing
.and is placed.carefully so as to give the to;rect wall dimensfdbns. The
Studs are tied into tne snoe and spaced accordingly {figure 31-E). . _ ¢,

P




( »
"SPREADERS. In order to maintdin the proper
small p?gées of wood are cut to tne same size as the thicknesTof the

wall and are placed between the forms; these are called spteaders. When
tne concrete is placed in tne form, enough pressure is applied oan the form
oy plastic concrete to.allow the’spreaders'to ‘be removed (figure 31-F).

distance between Zorms,

|

TILaWIRLS. Tie wires nold tne forms against the spreaders anl keep .
the formd from spreading apast under the pressure of the fresh concrete.
' Tne wires run througn the form and around both the wales and the studs.

Tne wire is twisted in tne_center to draw the—sheathlng against the
spreaders (figure 31-G).

Ancnor Bolts ~

[}

s . L. ¢

©

« . < -

- P
* -

Anchor bolts are ‘a very lmportant part of a wall form,, Anchor bolts
are used to nold a building to the foundation wall..

-

® The bolts are,usually 1/2" to 3/4" in diameter and either "J" or “B{\-—<: ' 5
- shaped and set at leasq 8" _into -the ‘doncrete. ¢ ) s/ ’

‘ * -
~ Phey are usually spaced 1 foot from corners or ‘door. openlngs and at -~
gpoints where a #all cnanges direction, Spac1ng,pay be from 4 to 6 feet
on center. . - U ) - .
I Template, a piece of wood with a nole drllled JAn jt, is used to hold o
. tne polt in pléce until the concrete has set suff1c1ently tQ support the . i
bolt itself (figure 31- H),, . <. . 3“ .

KeiWay 301nts are used- to ‘make a mechanical b d between %wall and °
footing or adjolnlng wall (flgure 31-1).

‘ ot ”
Sturdiness . & - o /
. The forms should be inspected for adequate brac n ‘Without sub- T :) ‘
‘Stantial bracing, the forms will move wnen fresh con r te is placed@rn
+ . the forms. ) B .

-
-

, “.Tigat Joints . L .

5 .
- re

- CAll ]01nts should be inspected £or securlty. 4ﬁ%hou; tlght joints, .
tne forms may Separate under tne pressure of the concrete. )

.
. .

- N .. N l_
Proper Spac1ng < P f

‘ Forms* are\deslgned for a certaln wall w1dth{and-shoufd be checked
" to'lnsure proper measurements are met. ) PO ] .
mlmq or-Wetting of Forms ”'\ s ~

PR -
e e LT e o

¥
- . <‘\ ’
Oiling or wetting the forms serves two purposes. '%etting the forms:

provides a bond breaker petween tne % rms and the congrete, or keeping tne
- forms from sticking to the concrete as well as to keep the forms from ) .
absorolng water from the concrete. N '

Alinement -~ p < \ )

¢ » . .,/ . /
, Forms should be checked for Seing level and square before the con-
‘crete is poured. Once the concrete is poured into the forms i

flls .too *
* late to make’any changes to tnes forms.
Ll " . 34 |
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4 . ’
o v ¢ N 7 . i
. ~ M - * - . e N l -~
. S ” “ . ' A PN
. ) - . - . . -
° “‘ . - re . . »
. ﬂ!' ~ ) =y = ‘ 4 . ,
. . » . Vd . L‘ \ﬂ ':\ N
- < e PR .\
ks



SUMMARY ™’ .

Strong forms are important to good construction. . It is your responsi-
bility to insure tnat tne forms you pour are tne best {ou can get, No
matter now good tne forms may look, it's betteér to waske a few mindtes
cnecking tne forms tnan to loose nours repairing a broken form.

QUESTIONS " ; =

- N .
1. what determines the size of a form? L
’ 1

: What are the purposes for oiling or wqttfng ﬁgrms?
Why should the wall spacing be checked? '

-
M
[
R AR

Wnat is tne purpose of anchor bolts?

. . T~
Wnat handtools do you use to prepare a subgrade?
Y -
REFERENCES :
l. AFd 85-4, Maintenance and Construction Methods for Buildings and
™ Structures )

e

2. ' CDC 55253, HMasponry 59e$ia1ist
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e e +° - CONCRETIN : .

- OBJECTIVE . - - - ¢ AR .t

. Upon ¢ mpletion/of this unit of instruction, you will be”
ab.e to mix, place, finish, and cure a.concrete slab. .
INTRODUCTION ¥ : : -~ i
« The constructlon of a'boncrete stzucture on an.Air Force
installation requires the skill and knowledge of several Civil
Engineering AFS If the structure, is a large one, It will
be surveyed and staked off by Bite Development personnel.
Preparation of the subgrade and base course material for con-
crete slabs requirfes the efforts of both Pavements and Equip-
ment Operator SPGClallStS The responsibility of bu;ldlng and
lacing forms, for wall or slab Structures, lies w1th the~ -
Carpentry Spec&allst._ None of thes specialists, however, will
be as involved, nor will they beigéeconcernedv that the com-
pleted project be of hlgh qualit as you, the masen.
To make certaln that each phase of the p{OJect conforms to®
project spe01f1catlons, you may be present when the site is
surveyed and during'subgrade and base ¢ourse -preparation. It
is your duty and respongibility to advise carpenters durlng ’
form construction and .placément. Since the ultimate goal is =a
structure of good, strong, high-quality concrete, you will,
install reinforcing materlals, determine the mixture ratlo, -
order ready-mix or mix the groportioned 1ngred1ents yourself,
and then transport, place, and finish the” concrete slab form.
) v >

PREDARING FOR EONCRETE PLACEMENT "

Ins ection \ ~ " '
P < R o .
-, ¢ One important step prlor to concretlng is. to assure that
all your equipment 1s operational and lthat your tools are in
good condition. . /, oo -

- . - Fd
4

The mixer ould be checked té see ,that &t~Is clean and
in good operating condition. It should be serviced and éubrl—
catad prior to startipg. Mixing blades should be checke\jfor

. \ . - v R

~ R . .

¢

)
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excessive wear, and the waté?ibatching mechanisﬁ\should show
* ‘no leakage when the valve is closed. .

\ Before starting the concreting operation, we must be sure

" that the surface to receive the concrete, the forms, and the
reinforcing materials are properly prepared. It only takes a o
few \minutes to give these_items one last check. - -

For concrete slabs, the subgrdde, or base course, should
. .be moistened taq prevent the rapid extragtion of water from the
concrete and to aid-in its curing. By sprinkling intermittently
with water, the base upon which the concrete will be placed can
‘be saturated without 'becoming muddy. The base should be free
from sawdust, wood, nails, wire, pieces of metal, and other
debris. . . . , ) A

Forms-'should be tight, and well-braced. They should be
Clean, properly oiled, and checked once more for proper
dimensions' : " \

7 -  EXPANSION JOINTS. Concrete expands slightly when the
temperature rises- and contracts when the temperature falls. '
To relieve -the forces resulting from the expansion of concrete,

- expansgion joints are used. & nonéxtruding-type filler materia
should be used for expansion join¥s. This usually consists of

.a preformed bituminous or wood material 3/4-inch thick. The

expansion joint ould be designed so it will provide a com-

pPlete and uniform separation between sections of the structure
(figure 35). ... The- expansion joint material should be cut to the
correct size and ready for use before the concreting operation
begins. e . ~ . >
- . S .. . . REINFORCING BARS
Expansion joints, for
slab structures, should be

constructed on the finished °

~subgrade or base’ course before
the @8 x is placed. These are |
the, most difficult joints tof~

"“set and maintain in their cor-

rect position, and should be

Installation of Joints

checxed throughout the paving * . METAL WATER S OP
operation. The expansion joint JOINT FiLLE! B '
filler and dowels should be : .
held securely in place with® ' .
- Suitable installing devices Figure 35. Expansion ‘Joint
” (£igure 36). The joint filler -~ for wall, Top View
| , a LA >
L ]
, § u§7 ', .
’-/L '5:" *
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should be held in a vertical positid? and should be well-
supported so that it will not be disturbed or damaged during
concrete placement. The subgrade or base course should be
well-prepared and the joint material should be cut accurately
sp that it will extend continuously from the required position
at the top of the slab and from edge to edge of the pavement
(figure 37). )

FILL WITH PLASTIC MATERIAL

. 4 l ‘
<2

R
T
i

'. | .
' rﬁ\‘/f
2

/ L\ -
SMOOTH DOWEL BAR \EXPANSION CAP

= - . . .-, .NON-EXTRUDING FILLER

.

. g Figure 37, Expansion Joint in
~ Figure 36. Placing Expansion Concrete Slab
TR - Joint- - - - : .. Structure

.CONTRACTION .JOINTS. Contraction *joints are used to control
contractlon cragking from temperature changes and the initial
shrinkage of concrete. A contraction joint, sometimes called a
dummy contractlon joint, 1s shown in flgure 38.

The’jo:.nt is rmed by - - FILL WIPH PLASTIC MATERIAL
cutting ‘the slab with a con-- *
crete saw to a depth of one- R N _
third to, one-fourth the slab j o . -
thickness.. This joint also «T . mNT’/(ﬁ’ s
gl\es some relief from expan-
*sion forces becausdtthe initial
shrinkage of the concrete opens
the joint 'slightly, cracking the
concrete below .the joint .and o .
prov1d1ng room for ex€3n51oT Figure 38. Contraction Jeint

Selecting a Mixture Ratlg .

2 H

WATER-CEMENT RATIO. High-quality concrete depends upon
the correct water-cement ratio (WCR). The WCR is the amount
of water used per sack of cement. In other words, if good

»
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quality ingredients are proportioned cor ectly, the strength °
of’ cured concrete is determined by the amount.of water added
to the mixture per sack of cZﬁéﬁt in the\mixture. From your
work in Day 11, you learned that a standard 1-1-2-3 mix, using
6 gallons of water p®r bag of cement, has a wcs/éf 0.53. This

*simply means that for eveéy/éag of cement 'in tHe mixture, 6
gallons of water was added, or for every.pound of cement, 0.53
of pound of water was used. Table4 *gives the quantity of
water to be used to attain concrete of a given strength.

SLUMP TEST. 1In Day 11, you mixed three separate batches
of concrete and performed a slump test to dekermine the con-
sistency of each batch. From these- tests, you learned that
"the slump or consistency of concrete is governed primarily by
the amount of aggregate in the mixture. A concrete mix with
a fluid consistency flows easily into forms and around rein-

forcing materials. A stiff
usually requires additional
place it. If more slump is
reducing the amount of sand

mix does not flow readily and
labor or qpecial equipment to
needed, the mix can be adjusted by
and coarse aggregate, rather than

by adding water. . '

Gallons of Water\gfr

sack of cement -| 4 5 6 7 8

Probable average 7+ . . \ '

day strength in PSI | 4,400 | 3,500 | 2,800 | 2,200 | 1 %00 5
Probable average 28- | ‘

day strength in PSI 6,000 | 5,000 [ 4,000 | 3,300 '2,800

Relationshfp between Gallons of Wateér Used per
Sack of Cement and the Compressive Strength of
- Concrete ' -

Table 4,

r

Changes in consistency of a given mixturé are usually

- caused by changes in the aggregate, changes in the proportion
of sand tq gravel, or a change in the WCR. siump tests \should
‘pe made pdriodically to insure a uniform mixture throughout °
the concreting operation. To avoid mixes that are too stiff

- 7

i »




- ~-

or fluid, slumps falling within the 1limits of Table'5 are

re-ommended. ‘
‘v, —~ ’ /
! ’ . ’
Type of Construction élump in Inches
Maximum Mininum®
Reinforced foundation walls and ¢

foaotindg,. « « .« « o o o e . 5 2.

Plain_ footings, caissons, and .
" substructure walls. . . . . . .4 1

5labs, beams and reinforced

walls . . « « « « o oo 6 3
Byilding Columns. . . . . . . . 6 3
Pavemehts . . . . « « « « o o o v 3 J.‘ 2
Heavy mass construction R - 3 , 1
Table'5 . Recommended Slumps for Various Types of Construction
-~ . ¢’
X ~+ MIXENGy TRANSPORTING AND- PLACING CONCRETE
. ) ¢ ‘

‘Mixing ‘Concrete

., Mixing is one of the most important steps in the produc-
tion @f high-guality. concrete. For efficient production, a

- mixer {should be used that will best meet the requirements oI

" the pripject. Concrete may be mixed in a central plant which
combinés batchlng and mixing, Qr it may be mixed in a transit-
mix trjyick. ~In the’ ‘latter case, the proportioned 1ngred1ents
are pl ced in the truck and mixed enroute to the site where it
is placed .in the forms. On large construction progects, con-
crete may) be mixed in pavers at the site, and placed in the
forms. in one .continuous operation. When. transit-mix is belng
used, and the job is relatively small, a trailer-mounted mixer”

(figure 39) can be used. R »
/ ' . - ’ - A
)
- ' - .40 *
-~ 291 < y
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! HAND WHEEL AND 5 SKIP LOADER
SKIP SHAFT ‘'OR HOPPER
2 WATER DIAL T 6. MIXING DRUM
3 WATER OIAL ARM 7.DISCHARGE CHUTE
4 WATER TANK 8 STABILIZING STAND

Figure 39. Trailer-Mounted Congrete Mixer

v

ﬁegardless of the type of mixer used, thé*ingrediengs
should be blénded into a'uniform mix, with all aggregate .
‘particles coated with cement -paste., * .

»

Transporting Concrete .

LEN

: % After concrete leaves the mixer, it must be car&fdlly'
hanfiled and transported .to prevent Segregation. Segregation

is the separdtion.of aggregates from the, mortar, or the separa-
tion of water from the rest of the mix. Impropef,handling

and transporting can spoil the most carefully designed and” .
properly mixed concrete. Segregation occurs because concrete
is made .from ingredients with different sizes and weights. 1If
concrete is improperl transported, the coarse aggregate
particles in the mix nd to settle to the bottom and the water
rises$ to the top. This leaves voids in the concrete. These
voids are called honeycombing or rock pockets. S

\ ’The‘équipmeJE used in handling and transporting'concrete
dependssupon the size and type of job. On large jobs,

41




\;Laiy -mix is normally used,
and is deposited into the forms
from the truck, when possible.
For thé usual smail'iéb, rans-
porting by rubber-tired wheel- -
barrow or buggy (see figure 40)
is the most economlcal method

Placing Concrete

When concrete is placed in a

slab, it should bc started at Figure 40. Rubber-Tired Buggy
the far'end of the form, working

backx toward the source of the concrete. This method of con-
cre:-e placement prevents ydur having to work over freshly
placed mixtures. Each batch of concrete should be dumped
aga'nst the previously placed batch and not away from it. When
con:cr'ete is dumped in separate piles and worked, severe segre-
gaYron of the concrgte materlali occtlirs.

NANL=C ). =idQ

When wheelbarrows or buggies are used to place concreLe
in slab forms, an efficient worklng arrangement is shown in
figure 41. .

STARTING POINT

WHEELBARROW RAMP
POSITIONS

THIRD

MAIN DOUBLE RAMPS ARE LIFTED AS SECTIONS \ FOURTH
ARE POMCED AND SIDE RAMPS ARE REMOVED - od
;.."

e
CONSTRUCTION MATS

N

WATER_HOSE
CEMENT

PLATFORM

GRAVEL PILE

% " 4
Z. ,3.- et

£ WHEELBARROW RAMPS AT BOTTOM OF

‘ SAND AND GRAVEL PILES cipa:

“Figure 4], Mixing and Placing Layout with Wheelbarrows and Budgles

&
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All concrete, with the exception of that placed under o
“water, should be compacted and worked into place by spading,
by puddling, or by mechanical vibrators. Compacting devices,
- such as s$pades or puddling sticks, long enough to reach the
bottom of the Form and thin enough to pass between the rein-
‘forcing material, should be used. .

, Consolihation eliminates rock pocke and large air
bubbles and¥brings enough fineg material” to the surface to pro-
duce the desired finish. 1In the process of consolidation, you
should carefully work the conérete around the -reinforcing -steel -
to assure proper embedding of the steel in the concrete. When
consolidating, try to avoid displacing the reinforcing steel
because the strength of the concrete structure depends on its
proper location.

L
———

Concrete can be effectively consolidated by using mechani-
cal vibrators. With wvibration, it is possible to place mixtures
too stiffy to be placed by hand. ‘Stiff concrete mixes require
less cement and are more economical. There is also less danger
of segregation in this type of mix. The mix should never be so
stiff that an excessive amount of labor is required to place it.

T ALNNL ¢ ses

The internal vibrator involves insertion of a vibrating
-element into the concrete.. The external type is applied to the
forms. They are powered by electric motor gasoline engine, Qr
compressed air. . co :

I
R T “

. The "internal wibrator should be inserted in the concrete
in a vertical position, at intervals of approximately 18 inches
to allow some overlap-of the approximately 18 inches to allow
some overlap of the area vibrated at-each inseftion. It should -~ _,
7 1~ -also pass through.several inches of the previous layer to in-
.-sure a good bond between layers. =« . .
b ~ . i * - . -
You will know that sufficient vibration has taken place
.when a thin line of mortar appears along the form. _When you
are using an internal vibrator, as shown in figure 42, be care-
ful not to let it: contact the forms because thé vibrator could
damage them. Mixes that are not tdo stiff and.can be con- :
solidated by spading or puddling should not be gvibrated because
vibration of this type mix cotld cause segredation. ~ . >

'
1
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External vzaﬁ&%ors are
igidly attaghed.to ‘the forms
by means of a clamp or vise.
Part of- the energy of the form
vibrator is absorbed by the

- forms, because ‘the vibratory

action must be tlransmitted

- through the forms to the con-~

crete. Form vibrators should
not be placed farther apart
than the radius through which
the vibration is visibly
.effective. '

You shodld raise the
vibrators as the forms are

"filled ' but Keep them below the

level of the concrete. The

distance on the form below the
level of the concrete at which
the vibrator is placed depends

"on the consistency and thick-

ness of the concrete.

.

As with internal vibrators, sufficient vibration has
taken place when.a thip line of mortar
the fbrm™ Aftétr ¥he concrete has been |
should immediately start the finishing operation before the

concrete starts to set.

Finishing Concrete

After a%floor slab, side-
walk, etc., has been placed,
the top surface is rarely. at ®
the exact elevation desired.
The process of striking off
the excess concrete, to bring
the surface to the proper
elevation, is called screeding.
In this operation, a templet or
a straightedge (a2 x 4 or
2 x 6 board with a straight edge)
is moved back and forth across
the concrete with a sawing ¢
motion, as shown in figure 43,

i 44

B. ENGINE OR'MOTOR-FLEXIBLE:

A. PNEUMATIC-RIGID ' L e

Figure 42.

appears on the. edge of
properly vibrated,*you

Figurel4% Screeding Operatior

Rigid and Flexible
Shaft Internal
Vibrators

¢

-

)
|
\
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. | | j
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_ tearing action. You will encounter t®is tearing problem when

.« e e T

o *t‘,: LTI LTt T T , :’{.::;.' . T es e T s ::W ‘ D “’;’7’ A

The templet rides on wood or metal forms that are used
as guides. With each sawing motion, the templet is moved
forward a short distance. You should always keep, a small = -
amount of concrete ahead'of the templet to fill in low spots
and maintain a level surface as the templet is moved forward.
If thére is a tendency for the templet to tear thé concrete
surface, the rate of forward movement should be reduced or the

,bottom edge of the templet covered with metal.

In most cases, just slowing the templet will stop the

you use air-entrained concrete (because of its .sticky nature).
Aft the concrete is struck off, a hand tamper, better known
as a jitterbug,‘can be ysed to further compact the concrete
into a dense mags. ' A hand tamper, or jitterbug, is shown in
figure 44. Now that the concrete is leveled off and tamped,
it may be necessary, to float, trowel, broom, or rub the sur-
face, depending on the finish desired.

‘

Figure 44, . Hand Tamper or Jitterbug- . -

If a smoother surface is required than one obtained by
pcreeding, the surface should be worked sparingly.with a_ “l ]
wood or metal float or a finishing machine. Figures45, 46,

47, and 48 illustrate a wood float, a long-handled wood
float, a steel ‘trowel and édger, and a typical pawer trowel
for finishing concrete. '




_ The Eloating procéss should take place shortly after
screeding and while the concretedié”Efill_plgstic and workable.
You should eliminate high spots, £fill in low spots, and at the
same time bring sufficient mortar to the.surface to produce

L}

the desir?d finish. . »

5\
-

Fiéure 45, Wood Float .~ Figure 486, .ionnggndled‘Wdod
: : . - 'Float -

Figuré 47,




Figure 48. - A Typical Power

. Trowel

y | \

Do not overgg§k the ceon-
crete while it is still'plastic)
because this will brirg an,
excess of water .and mortar to « - L gL -
the surface. " A mixture of water _Figure 49, ' Scaling Bué to
and mortar will” form.a thin, - S L Overfinishing
weak layer which will scale ‘or - ;
wear’ of f under usagg, as .$hown ‘in figure 49. - Where a' coarse
finish is desired*.(as' the final finish), you should float the

surface.a second ‘time after-it has p;;tiélIy:hardenédﬁu
§ WW#%n working dﬁgi;rga concrete -slabs’ usc a long-handled
wood float, as shown in figure 46. “ Béfore_%g,gdjany further
withi the finishing operation, let's edge and’ joint the con-,
crete before it. becomgs too .stiff. \ T

.
* “ar g . . ‘

| " P
H L -
oA .

» Whefe.edging is ne¢essary; it should .be done immediately
after the floating and béfqre’;he concpiete hgis stiffenéd too
much. Edging will give you a xounded edge that will prevert

.

chipping or-damage to the cgncrefq slab.
. - . .u V* .“ . l~ a .- . B- (

You should rﬁn‘the<edger back. and forth bLetween the co
crete and the form until a-fifiished ¢ Is prdduced._  You
should be very careful that_allncoar§g‘agggegate particles are
covi.red and.that the edge does -nét leave too. deep an impression

. . ., f 1, . . 9, .

’
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in'the surface of the slab. Too deep an impression in the to
of the slab may be difficult.to remove with the final finishing
operations. An edger’was shown in figure 47,

s

Now that we have edged the concrete, the next step is to
joint (groove) the slab. The cutting edge or bit,of the .

- jointer tool cuts joints in the slab called contraction joints.
In sidewalks and driveways, contraction joints should be spaced
at intervals equal to the width of the slab, but never more
than 20-foot intervals. 1It's a good practice to use a straight
board as a guide when you are cutting joints in the concrete.
On large surfaces, joints can be cut with an electric or a
gasoline-driven power saw. ) ’

Joints made with a power saw should be cut within 4 to 12
hours after the slab has been placed and finished. & jointer
or groover is Shown in figure 50, Now that the slab is edged
and jointed, let's continue with the different finishes for
concrete surface. g

If a dense, smooth surface is desired, f&oating’should be
followed by steel troweling. Steel troweling operations are
shown' in-figure 5l.  You should perform this troweling opera-
tign after the moisture film br shine disappears from. the
floated surface and the concrete haz hardened enough to prevent
the fine material and water from wofking to thée surface. C

—

Figure 50. Jointer or Groover Figure 5l. Troweling Operation. -

’
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., Excessive and too-early troweling tend tc produce crazing 98/
(breaking into pieces) and lack of durability; too long a dé-. !

lay in troweling results in a surface that is too hard to |
.finish properly. The usual tendency is to start to trowel’too
soon. Troweling should leave ‘the surface smookh, even, and

1

freg of marks and riPples.

- Spreading dry cement on a wet surface to take up the
excess water is not a good practice if a wear-resistance and
durable surface is required. If excess water is present on
the surface of the slab, finishing operations should be delayed
until the water has evaporated or been carefully blotted up.

To obtain a surface that is fine-textured but not slippery,
you should trowel over the surface with a circular motion ‘
immediately after the first regular troweling. In this pro-
cess, vyou should keep the trowel flat on the surface of the

‘concrete,. .o
*

Where a hard, steel-troweled finish is .required, the first
regular troweling should be followed by a second troweling
after the concrete has become so hard that no mortar adheres
to the trowel and a ringing sound'is produced as ‘the trowel is
passedl over the surface. ° N 7

Wien you are giving the surface a final troweling, you
should hold -the trowel in a slightly tilted position and apply
heavy pressure so that the surface is thoroughly compacted,

Hairline cracks in a slab are usually caused by a concen-
tration of water and fines at the surface, resulting from over-
working the' concrete during finishing. Rapid drying*will also
cause cracking. Voids that develop prior to troweling usually
can be closed by pounding the concrete with a hand' float.

If a nonskid surface is desired, it can be produced by
brooming the concrete before it has thoroughly hardened. , You
should carry out the brooming operation immediately after the
slab has been floated. For sgme floors and sidewalks where
severe scoring is not desiraﬁfz, the broomed finish can be
produced with a hairbrush (paint brush) after the surface has
been troweled to a smooth finish. '

Where rough scoring is required, use a stiff broom made
of steel wire or some type of coarse fiber. Always broom the
concrete in such a-manner that the direction of the scoring
is at a right angle to the direction of traffic.

. )

49 ‘ ‘ )
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Another method of producing a nonskid surface is to.drag
a wet-burlap belt longitudinally -along the length «&f the strip |,
(figure 52). The burlap must be clean and kept well saturated,
After the desired finish is obtained, the curirg operatian ’

should be started immédiately. . p W
. ] N

CJR-025

N AN

. ) Figure '52. Burlap Drag ' ‘

'SPECIA% PROCESSES

.

Cold Weather Concreting’ t

-+

. Unfortunately, the weather plays an important'role in the,
making of godd concrete. In cold weather, concrete hardens
slowly and is subject to freezing which will result in ‘a poor
concrete job. 'In hot weather it sets' too fast and fine hair-

. line cracks Wi}l,d6velop, weakening the concrete structure.

v
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. Concrete placed when the air temperature is less than
50°F. .is classified as cold weather concrete, and certain pre-
. e cautions are necessary for cold weather congreting. Concrete
hardens slowly and gains strength slowly at low temperatures,
f the concrete freezes during the first 2 days after placing,
it will be severely damaged.

Never place concrete on a frozen subgrade because of the
. : danger of settling when the ground thaws. Before placing:
¢ concrete in forms, remove all ice, snow, and frost from the
forms and reinforcing material. This task can be efficiently
accomplished by using live steam.
1
If protective coverfhg is required, it should be iBstalléd
as completely as possible before the concrete is~placed. After
o the concrete is placed; the remainder of the covering should
' completely inclose thé Ffreshly placed concrete to minimize
heat loss. If warm concrete is ¢o be placed on a cold surface
¥ 0f hardened concrete, the hardened concrete merst be warmed ani//

.

v

1
: JAits surface sufficiently moistened before the new concrete is
3 deposited.
)

- 4

. For air temperatures of 40° to 509F., the temperature of
the placed concrete should be from 60° to 70°F. A placed con-
crete mix of 609 to 709F. can be produced bv heating the mixing
water and aggregate, if necessary, to a temperature between
709 and 80°F. whén it is placed in the mixer. B

‘ For permanent construction, the glaced concrete must be
cured at a temperature of 50°F. for ‘5 days or 700F. for 3 days.

. ~If high-early-strength cement is used, the curing period can
be reduced to 2 days at 709F. or 3 days at-50°F.

.
"

For air 'temperdtures from 32° to 40°F., high-early-strenqgth
cement should be used, or 2 pounds of calcium chloride per
sack of cement should be added to.accelerate hardening. The

.o forms may have to be heated to remove any ice, snow or frost.

' The concrete temperature at the time of mixing should be from
70° to 80°F. This temperature can be obtained by heating the
water -on hedting both the water and aggregate. 1In no case

. . should the concrete mixing temperature. exceed 80°F.; higher .
temperatures will reduce its strength. Remember, the curing

conditions described in the previous clagsification must be
provided. ' ’ '

.. . For air temperatures in thHe 00, to 329F. range, high-earlv-
strength cement should be used; however, if this type of

. .
t . L]
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cement is not available, calcium chlorlde should be added 1in
the ‘amount of no more than 2 pounds per sack of ordinary cement.,
Calcium chloride is an accelerator which enables the concrete
to-develop strength more rapidly. . -

The aggregate and water must be heated to provide 70° to
80CF. concrete temperature at the mixer. It is also advisable
to heat the forms. CWking conditions as described in the first
classification must be provided. After the required curing
period, the concrete-can be allowed to cool to the temperature
of the atmosphere, regardiess of how cold it is. Never attempt
to place concrete in temperatures below 0°F. unless the amcunt
of concrete is exceptionally small and can be easily prptected.

1}

If concrete is frozen before it has taken its initial set,
it will not be damaged if ‘thawed out rapidly and properly. It-
will later develop almost the same strength and durability as
it would have if freezing had not occurred. Rapid thawing is
done with the use of heated inclosures.

The freezing of concrete before it sets up will cause the
water to expand and disrupt the bond between the cement and
aggregate particles. If the freezing occurs after the copncrete
has set up and after it has been cured as required, there will
be no damage. ¢ ’

geatlng the mixing water is the most practlcal means of
warming the concrete. Water is not only .easy to heat, but
gach pound of water heated to-a given temperature has roughly
five times as many heat units stored in it as are stored in a
pound, of aggregate at_the same temperature.

Water is commonly heated in a boiler by live steam or by
heatlng coils. The temperature of water should never exceed
1650F. because oTf the danger of causing a quick flash set of
the cement. Mix the hotyvater with the aggregate so the mix.
temperature will be below 80°F. before you put in the cement.
Take care so that the hot water does not come immediately into
cornitact with the cement. g . v,

Hot Weather Concreting

1

g =

During hot weather, precautions should be’ taken to main-
tain concrete temperature durlng curing at not more than 85°
. to 909F. There will be.climatic conditions where this .
limitation cannot be observed.

*

52

233




. ~ . an——_
'-‘ . . v ;ﬁb ‘3
Mixing, placing, and curing concrete at high temperatures
affects it in three different ways: (1) the strzngth of con-
crete that is mixed and cured at high temperatures is never
as great as that of concrete mixed and cured at moderate
temperatures, (2) the cracking tendencies are increased be-
cause of' the greater range between the high temperature at the
time of hardening and the low'temperature to which the concrete
will later drop, and (3) concrete which is mixed, placed, and
cured at high temperatures has been found to fail sooner, as
a result of repeated cycles of moisture and temperature
cﬁanges above the freezing point, than concrete which is mixed,
placed, and cured at moderate temperatures. i
The temperature of a concrete mix can be lowered by any
of several means. These means include: (1) using cold mixing
wdter (slush ice can be used in extreme cases to cool the
water), (2) avoiding the use of hot cement, (3) cooling the
coarse aggregate by sprinkling, (4) insulating mixer drums by
cooling them with sprays or wet burlap coverings, (5) insulating
water supply lines and tanks., (6) shadinq materials and
facilities not otherwise protected from the heat, and (7) by
working only at night. .

-

[y

Concrete curing is difficult to accomplish in hot weather
because the water evaporates rapidly. However, it is espe- L
cially important to protect concrete in hot weather because of
the greater danger of .crazing and cracking from rapid loss of
moisture. Therefore, moist curing, especially ponding, should
be used. ~ . L

SUMMARY

® ~

Good quality concrete must have the correct proportion of .
properly mixed ingredients. “However, this is only the
starting point. Poor transporting and handling practices can
ruin the most carefully measured and properly mixed. Several
means of transporting concrete are available. \Transit—mix
trucks usually are used to deliver concrete to large construc-
tion sites. On smaller jobs, wheelbarrows or buggies may be
-used. The means of transportation requires careful planning
and, at times, must be used in conjunction with chutes to .
bPlace concrete. Chutes must be sloped correctly, and if the
distance concrete must travel through a chute is too far, it
will dry out or segregate. \ .

- The quality of concrete can be improved with the use of
vibrators to consolidate it during the placing operation.

~ A3
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After concrete is placed in forms, it is finished by screeding; -
tamping, if required; floating while the concrete is still
glastlc, edglng, if necessarys then jOlntlng or grooving. - N

Changes in temperature will cause concrete ‘to expand and
contract. This action may result in cracking or buckling of
the concrete. To relieve this condition, expansion joints are
installed.

. > )

There are special processes for concreting due to cold
and hot weather.

QUESTIONS i
1. Why is it good practice to oil,concrete forms?
2. How can the base for a concrete slab be saturated and not°

become muddy?
3. What could pe the result of overfinishing concrete?

4. Explain how you would check the consistency "of a concrete

m1xture° . . B
5. When are expansion jointg placed in éoncréte mixtufes?
6. What is meant by screeding? o
7.  What is a jitterbug? o

3

8. What chemical is used.to accelerate hardening?

- -
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MIXING AND PLACING CONCRETE
FOR WALL STRUCTURES

.OBJECTIVE

- Upon completion of this unit of instruction, you will be able to, mix, place, and
finish concrete in a wall form. ,. . .

INTRODUCTION , , . .

~

. Prior to placing concrete in a wall form, you must complete the construction df
the foundation and forms and install the reinforcing material. An inspection of the
forms and reinforcement steel should be accomplished before you start placing the
concrete. The methods and techniques of placing concrete in wall forms are similar
to those used.in placing concrete in a slab form. -

CONCRETE MIXTURE

Concrete to be placed in a wall must be of a consistency that can be worked around
the steel reinforcement bars. Concrete containing large aggregate particles with a
Stiff consistency is not suitable for use in thin walls or walls with reinforcing bars.
The adequate consistency can be determined by performing the slump test. The rec-
commended slump for reinforced walls is from 5 to 2 inches. A mixture of concrete
which has a slump of 3 to 4 inches may be obtained' by using the standard mix ratio
1:2:3, cement : sand : gravel, with six gallons of water per sack of cement. This
ratio is based upon volume. The maximum size aggregate is one inch. The consistency
is adjusted by varying thé amount of aggregate. The water - cement ratio should be
dept. constant, . o

o )

Handling and Transportation— . . T

After concrete’leaves the mixer, it must be carefully handled and transported to .
prevent the aggregate separating from the mortar or the water from other ingredients.
Improper Handling and transporting can spoil the most carefully designed and properly
mixed concrete. Separation-or segregation occurs because concrete consists of mater-
ials of different sizes and weights, )

The equipment used in handling and transporting concrete depends on the size and
type of job. If ready-mix concrete is used, the concrete should be deposited in the
forms straight from the tfuck, if possible. For the usual small job requiring no high
lifts, transporting by wheelbarrow or buggy is the most economical method. Sometimes
chutes must be employed in conjunction with the wheelbarrow and buggy in order to
place the contrete properly in thg‘foz:ms. Stiff mixes require chutes to be placed on
Steeper slopes. Specially designied buckets are used to move concrete above and below
the mixer. The lifting is done by a crane. If the concrete is to be deposited below or
about the same level as the mixer, a simple arrangement of 2-inch thick plank runways
placed on the groiind can be used for the buggy to ride on. If the difference in level is
large, then a drop chute, like the one shown in figure 53 should be used. ’

1
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" Concréte ca'n be allowed to drop freel - . . . . ’ L
P Yy . - 26 : tf-——l n d_—.i___

‘at the end of the day's work, you shoul

‘ Anchor Bolts ) % . .

without a chute, for a maximum of 5 feet,
when being dropped in forms and 3 feet for "~ °. ﬂ\ i o
exposed work. When concrete.is to be ele- - :
vated above the mixing level, less than 15 N, - Y4 11 -
feet above ground, inclined runways for N / B ESE AP
transporting the concrete to the required o — GALV.IRON N\
elevation can be built &t low cdst. - N T T I

For short distances, chutes can be used’ o TRONT HOPPER STRAP™ foe—
for transporting concrete. You should never T Slaas -
transport concrete for-long distances, it tends g ’:J - .

a ‘ )

to dry out.and segregate. For the usual con- o

crete mix, the slope of the chute shouldbe °~ Nl s |
TOP S

from 2 to 3 feet horizintal to 1 foot vertical. v
if you are working with a stiff mix, & steeper  ROLLED EDGE o I
slope should be used. A down pipe should be - [ eNGTH VAmAaLE‘ﬁ
provided at the end of the chute so that con- - 2 .
crete will drop vertically and not segregate. ™ . ol I
, FRONT “ TRUNK SIDE - -

. o ) i ) " : ) - "« UR-052 .
Placing Concrete o . Figure 53. Copcrete Drop Chute

L]

After the forms are set and thé reinforcement materials ins;alied, you are ready to
concrete. The actual concreting operation consists of placing the concrete in the forms )
and consolidating, finishing, and cyring it. . ..~ : L . R o

hen placing concrete in high walls, yo(u< should debosit it in level la:};ers; ‘not more >&. '
than 12 inches deep. Each level Should be spaded just enough to make the concrete settle
thoroughly and produce a dense mass before the next layer is placed.

If you should have tp stop placing concrete in the wall for a long period of time, or J
roughen the top surface of the wall just before

it hardens, This will provide a good B60nd for thie next layer of concrete. Before starting

to place concrete again!, you should clean the roughened surface and apply a thick creamy '
coat of cement-water paste with a brush just ahead of the freshly placed concrete. This

will give you a good bond between the different layers of ¢oncrete and-also enable the

wall to be watertight. S . ’ . - Lo

After the concrete wall has been placed, the top surface is rarely at the exact ele-
vation desired. The process of striking of the excess concrete, to bring the surfaceto
the .proper elevation, is called screeding. In this operation, a templet or a straight
edge is moved back and forth across the concrete with a sawing motion. If 2 smoother
surface is required than,one obtained by screeding, the surface should be worked spar-
ingly with a wood or metal float or 2 finishing machine.

. Buildings are anchored to masonry walls to prevent them from shifting from the
wall, This shifting may be caused by excessive winds which tend to lift the structure
mounted on the walls. Anchor bolts are positioned in the form work prior to placing
the concrete. One of the most common type anchor is a threaded rod with a nut and
washer on one end. The other.end is bent to hold in the concrete.

- ‘ ’ 56
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o Another type is a th;ead rod with r;nattached flang on the ehd v;liich wﬁl\be in the con-*

crete. The threaded end of the bolts should extend above the top of the concrete far

'~ ‘enough to extend through a plate and receive a ttut.” | '

’

+

SUMMARY -7~ . o

~ To properly place concrete in 3 wall form, the concrete must be ddequately mixed

'"and have the proper cgnsistency. -Transportation and handling is just 2s important as

having a good mix. Poof handling can cause Separation of the ingredients. Chutes

. Tmdy be used to place the concrete at the required location. Concrete should not be
deposited in greater than 12 inch levels without spading. Cdncrete can be leveled by
screeding. Anchor bolts. are 1nstaueq in concrete to hoid or support other structures.

N

- - .

> <

§UESTIONS I

What is the purpose of.chutes? .

»

-
a -

Py

2. What should the slope of a chyte be for a fluid con’crete.?' -

x

T
~

For stiff concrete? - . ' -

L

- B »
3. How do you chack-the consistency of a concrete mix?
- Q . -

. ~ . . .

T = -

4

4, " What is the purpose-of roughening tite top surface of a concrete wall at the end of

a day's work?

¢

I

4

-

~ -

- 7
5. How_is a cor;creté wall finished?

389
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CURING CONCRETE ' - > .. ' ‘ .

OBJECTIVE / _ -

This study guide will provide you with the knowledge necessary ¥ effect a satis-
factory cure of concrete slabs and structures. . -

»

- -

£ - INTRODUCTION

~ .
. -

A Y . N
« Althdugh concrete 1s one of the most useful building materials developed by man. jt ' ’
requires much care immediately after initial placement, This care we will call curing. )
Initial concrete curing performs two important functions n concrete. (1) Prevents
loss of moisture, insuring waler availabe to complete hydration process in-concrete: and

(2) maintains temperature level to insure this comp chemical reaétion. This
/_;tudy guide will describe the curing operation aad different methods used in curing
condrete, - ’ ' .

-

Curing - General

Concrete should be cured by protection againstkrapid loss of moisture and rapid - '
temperature changes for a period of not less than 7 days from the beginning éf the
Jeuring operation. _Unhardened concrete should be protected from rain and flowing water.
All equipment needed for adequate curing and protection of the congrete should bg on
. -, * hand and ready to.install.before actual concrete placement begins. In all cases in which
) the curing medium requires, the use of water, the curing should have prior right {o all
water supply or supplies, Protection should be provided as necessary to prevent . -
cracking of the pavement caused by temperature changes during the cuting perioda - ' )
. The sides of concrete slabs exposed by-the removal of forms should be protected within
v s 1 hour after removal of forms to provide the exposed surfaces with continuous curing
, treatment equal to that'pxgovﬂ'ed by the method selected for curing the slab surface, and
to prevent injury to the pavement edge and the underlying subgrade. Covering material’
should_not be used that contains or becomes contaminated with sugar in any form, tannic
acid, or any other substance detrimental to portland cement concrete. Any covering .
material such as mats,,waterproof paper, or impermeable sheets used in curing should
be removed as necessary for testing the surface, correcting deficiencies, and sawing -t ‘
joints. The concrete surface should be maintained wet with a water spray until the . '
covering materials are replace‘&’. Where membrane curing is used. al¥damaged areas’
should be resprayed with curing compound immediately upon completion of testing and o
any required surface correction. - - o

4

Initial Curing

Immediately after the finishing operafions have been completed and the concrete
has set sufficiently to prevent marring.the surface, the forms and entire surface of
the.newly laid concrete should be covered with wetted burlap or cotton mats-‘as dis-
cussed below. The initial moist chring shall be continued for a period of not less than

. 24 hours. The surface of the newly laid concrete should be kept moist and damp until
the burlap or cotton-mat coveringsjare in place. . ,
\ . .«
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FinalCuring . : ,

Cur‘ing/of the concrete should be continued for the duration of the r\equ.i{e‘d curing
period by any of the methods described below.

BURLAP OR COTTON-MAT CURING., The coverings may be either.burlapor . . .
cotton mats. Burlap covers should consist of two or more“layers of burlap having a. .
combined weight of 34 ounces or more per square yard in a dry condition. Burdap ’ .
should either be new or have been used only for curing concrete. Cotton mats and,
burlap strips should have a length, after shringagé, at least 1 foot greater than nec-
“essary to cover the entire width and edges of the pavement lane. The mats should
be thoroughly wetted before placing and kept continuously 'wet and in intimate contact
with the pavement edges and surface,fér the’duration of the required curing period.

" -

WATERPROOF -PAPER BLANKETS OR IMPEﬁMEABLE SHEETS. Immediately
after removing the coveringtused for initial curing, the surface of the concrete should

A olvethylene ¢oated burlap blankets or polyethylene sheets (if available). The bwla

) f\liej(vetted with a fine spray of water and then covered with waterproof -paper blank'etéﬁ

oI the polyethylene ‘coated burlap should be thoroughly saturated with water befoqe plac-
ing. The waterproof-paper blanigets. polyethylene coated burlap blankets, or polyethy-
lene sheeting should be in pieces large enough to cover the entire width and edges o: the .

" - slab. (Polyethylene sheets carefully lapped will eliminate the necessity forstwo curing

.-

treatments. This material is also lighter, cheaper, and more easily handled than
polvethylene coa},.ed burlap,) The sheets should be plaeed with the light-colored side up.
Adjacent sheets should overlap not less than 12 inches with the lapped edges securely
‘weighted down and cemented or taped to form a‘continuous cover and a completely
~xclosed joint. "These coverings should be adequately weighted down to prevent-displace-
ment or billowing from winds. Covering should be folded down uver the side of the
pavement edges and secured by a continuous bank of earth or other approved means.
Tears and holes appearing iti coverings during the curing period must be patched -
imn;ediaiely. The coverings should remain in place during the entire specified curing
period. : - ’

MEMBRANE CURING. Immediately after removing thé wet covering used for 1ni-
tial curing; the entire exposed surface of the concrete should be uniformly.coated with
a membrane curing compound (figure 54). The concrete should not be allowed to dry out
before the application of membrane. If any dpying has occurred. the surface of the
congrete should be moistened with a spray of water. - 1

The c'uring' compound should be applied to the finished surfaces I;y means of an
approved automadtic spraying machine.as soon as the free water has disappeared (if
available). Thg praying machine shéuld ke self-propelled and ride on the side forms
or previoQusly do structed pavement, straddling the newly paved lane. The machine \ .
should be equipped with spraying nozzle of nozzles that éan be so controiled and
operated as to complétely and uniform ly cover the pavement surface with the requirad

amount of cyring compound. The curing compound in the storage drum used for the

" spraying operation should be thoroughly and continuously agitated mechanically throigh-

out the full depth of the drum during the application. Air agitation may be used only to -
supplement mechgnical agitation. Spraying pressure shso\ul“d‘t,)e—suffiment to produce a
fime spray and ¢over the surface tho ughly and completely with a umform film. Spray
*qupment should ke maintained in first -class mechanical condition and the spray

’

3 . . . Y -
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nozzle should be provided with an adequate wind ‘guard. The curmg cpmpound should

be applied with an overlapping coverage that will give a two-coat application at a
coverage of not more than 200 square feet pe <‘g‘a.llon for both coats. .

| [ 1 2 | el

Figure 54, Application of Curing Compound ’

The application of curing compound by hand-operated pressure sprayers is satis-
factory only on odd widths or shapes of slabs and on concrete surfaces exposed by the
removal of forms, as authorized. When appﬁcatlon is made by hand-operafed sprayers,
the second coat: should be applied 111 a direction approximately at right angles to the di-
rection of the first coat. The compound should form a uniform, continuous, cohesive .
film that will not check, crack, or peel, and that will be free £rom pinholes and other
imperfections. If d1scont1nu1t1es pinholes, or abrasions exist, an additional coat

' should be applied to the affected areas within 30 minutes. Concrete surfaces that are

subjected to heavy rainfall within 3 hours after the cur1ng compound has been applied

should be resprayed..

" * Necessary precautions should be taken to assure that the concrete is properly -

cured at the joints, but that no turing compound enters the joints that are to be sealed ,
with joint-sealing compounds, The top of the joint opening and the joint groove at
expgsed edges should be tightly sealed as soon as the joint-sawing operations have been
completed. After application of the seal, the concretg in the region of the joint should
be sprayed with curing compound. The method used for sealing the joint groove should
be effective in preventmg loss of moisture from the joint during the entire spec1f1ed

' curmgperiod.

Approved standby facilities for curing concrete pavernent should be provided at a
location readily accessible to the site of the work. These would be for use in the event

of mechanical failure of the spraying equipment or any other conditions that might
prevent correct application.of the membrane-curing compound at the proper time.

60 - N .
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Concrete surfaces to which membrane’ curing compounds have been applied should

be adequately protected for the duration of the entire curing period from pedestrian and
vehicular traffic, except as required for joint-sawing,operations and. surface tests, and
from amy othér possible damage to the eontinuity of the membrane. Any area covered
w:th curmg compound-that is damaged by subsequent construction operations within the
'curing'period must be resprayed )
. . ]
Curing concrete may be done in one of the following methods:
- *  Burlap, wetted
‘*  Cotton mats, wetted
* ,Damp straw v
Tarpaulin
Continuous water spray
- Waterproof paper
Polyethylene sheets

.

Membrane curing compound

-

]
’

SMOOTHNESS TEST EETE N |

. The finiShed surfaces of airfield pavements shall have no abrupt change of 1,8 inch
, or more and shall not deviate frdm the testing edge of an approved 12 -foot Straightedge
more than’ 1/ B“mh longxtudmally and 3/16-inch transvérsely.

High areas of unsatxsfactory smoothness shall be reduced either by rubbing the’
freshly finished concrete with a Carborundum brick and water when the concrete is less
than 36 hours old or by grinding the hardened concrete with an approved surface-
grinding machine after the concrete is 14 days or more old. Rubbing withC ndum
brick™shall be discontinued as soon as contact with coarse aggregate is made. All
further necessary reduction shall'be accomplished by grinding the hardened concrete
with an approved surface -grinding machine.

.COLD WEATHER CONCRETING

Concrete placed when the air temperature is less than 50°F is classified as cold-
weather concrete. Precautions are necessary for cold-weather concreting, since con-

" crete hardens slowly and gains strength slowly at low" te’mperature‘s If the concrete
freezes during the first 2 days after placing, it will be sevérely damaged. Concrete
should never be placed on a frozen subgrade because of the danger of settling when the
ground thaws. Before placing the concrete, all ice, snow, and.frost must be removed
from the forms and reinforcement; this is efficiently done with live steam, If protective
covering is required, it should be partially installed before the concrete is placed.
After the concrete is placed, the covering should cempletely surround the concréte to

~minimize heat loss? If warm concrete is to be placed on a cold surface of hardened

N A
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concrete, the hardened concrete must be warmed and its surface ’suf‘ficiently moistened -
before the new concrete is deposited. The precautions to be taken in cold weather
depend upon the air temperature. Suitable precautions for three different temperature

classificatiocns are as follows:

* 400 to 500F. For air temperatures of 40° to 50°F, the temperature of the
placed concrete should be from 60° to 70°F. This can be done by heating the mixing
water to a predetermined temperatyre. For permanent construction, the placed con-
crete must bé cured at a temperature of 50°F for 5 days or 70°F for 3 days. If high- .
early-strength cement 'is used, the curing pericd can be reduced to 2 days at 70°F or

3 days at 50°F.

.

«  320t0 40°F. For air temperatures from 32° to 40°F, high-early-strength f
~cement should be used, dr 2 pounds of calcium chloride per sack of cement should be
. added to accelerate hardening. Also, it may be necessary to heat the forms to remove
LA ice, snow, or frost. The concrete temperature at the time of mixing should be from
709 to 80°F. This ¢an be obtained by heating the water or heating both the water and
* aggregate. In no case should thé concrete mixing temperature exceed 80°F; higher
temperatures will reduce its strength. Remember, the curing conditions described in .
the previous classification must be provided. o

* 09 to 320F. For air temperatures in fhis range, high-early-strength cement
should be used; however, if this type cement is not available, calcium chloride should
be added in the amount of no more than 2 pounds per sack of ordinary cement. Calcium
chloride is an accelerator which enables the concrete to develop strength more rapidly.

. The aggregate and water must be heated to provide a 70° to 80°F concrete temperature
at the mixer. It is also advjsable to heat the forms. Curing conditions,as described
in the first classification must be provided. ) ‘

Affer the required ctiying period, the conerete can be allowed to cool to the tem-- )
perature of the atmosphere, regardless of how cold it is. For massive work, the

-cooling process should be retarded to a rate not to exceed 20°F in 24 hours. If the
cooling rate is not retarded to this value, the concrete will crack. This recommended
rate of cooling can be accomplished by controlling the heat supply without removing the
inclosure. 'When the temperature inside the inclosuré’is the same as the outside
temperature, the inclosure can be removed. In some areas, and especially in the Arctic,
sudden, sharp frosts are likely to occur. Therefore, means bf protecting the concrete
must be available at all times. However, concreting should not be done in temperatures
below 0OF unless the amount of concrete is exceptionally smdll or large.

If concrete is frozen before it has taken its-initial set, it will not be damaged if
thawed out rapidly and properly. It will later develop almost the same strength and
durability as it would have if freezing had not occurred. Rapid thawing is performed

with the use of heated inclosures. .-

If concrete is allowed to freeze before it sets up, the water expands and disrupts
the bond between the cement and aggregate particles. If the freezing occurs after the
concrete has set up and after it has been cured as required, the concrete will not be

damaged. '

The problem' of cold-weather protection is one of preventing loss of heat from con-
crete placed at a safe initial temperature and of supplying any additional heat needed.




Wooden forms. left in'place. furnish protection against temperatures near freezing. put s
additional protection is necessary for unformed surfaces ‘and exposed corners and
~ edges. To protect these surfaces and edges, insulation board or double sheathing shcould
be used. The most common method of protection is by a heated inclosure such as a
framework covered with a tarpaulin. The tarpaulin should provide sufficient space
for the circulation of warmed air, and should be tight'and windproof. Heat is provided
T by live or piped steam, or stoves of various types. Steam is preferred because P
moisture is supplied along with the heat. Portable stoves are convement for small jobs
but have the disadvantage of producing dry heat, giving off fumes and smoke, and pro-.
ducing fire hazards. When portable stoves are used ventllatxon must be provided in
order to prevent the formation of carbon monoxide.

Less care is required for protection when the concrete 1s intended for temporary .
o purposes. If the atmospheric temperature is from 20° to 32°F, and nb calcium chloride
is added, the copcrete needs to be protected for a period of 12 hours. This time can be
reduced to 6 hours if 2 pounds of calcium chloride per sack of cement is used,

HOT WEATHER CONCRETING’

During hot weather. precautions sh0uld be taken to maintain concrete temperatux e
from 859 to 90°F. Hqwever. there will be climatic conditions wnere this limitation
cannot be observed. Limitations on the maximum temperature of concrete and the
placing of concrete during hot weather are imposed because of the impairment of *
quality and durability resulting when concrete is mixed, placed, and cured at high tem-
peratures. This 1mpa1;\)ment affec"ﬁs’ﬁ»%;icreté in three different ways. .

(1) The ultlmal:e strength 0£ concrete mixed and cured at high temperatures is
never as great as that ofq‘concrete mixed and cnred at temperatures below 70°F.

— (2) The cracking tendencies are increased because of the greater range be-
- tween the high temperature at the time of hardening and the low temperature to which
the concrete will later ﬂrop &

(3) Concrete which is mixed. placed and cured at high temperatures has been-

— found to fail sooner, as'a result of repeated cycles of moisture and temperature changes
above the freezing point, than concrete which is mixed, placed, .nd cured at lower
temperatures.,

The temperature of mixed concrete can be lowered by any of several means. These
means include: (1) Using cold mixing'water; slush ice can be us 'd in-extreme cases to-
cool the water. (2) Avoiding the use of hot cement. (3) Cooling. the coarse aggregate
by sprinkling. (4) Insulating mixer drums by cooling them with -prays or wet burlap
coverings. (5) Insulating water supply lines and tanks.' (6) Shading materials and
facilities not otherwise protected from the heat. (7) Working 0nlv at mght.

The temperature of the mixture can be estlmated by using th. formula that was
earlier given in this section.' In hot weather, it {s usually necess.ry to use more cen ent
to obt.un the desired consistency. This is true because fresh concrete tends to stiffen
rapidly, '

- -

Concrete curing is difficult to do in hot weather because the water evaporates
rapidly, Proper curing is especially important in hot weather because of the greater
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danger of crazing and cracking. The efficiency of curing is reduced in hot weather,

therefore, mgist curing, eSpeclally ponding, should be used, Frequent sprinkling and -
the use of wet burlap and other ‘means of retaining the moisture for longer pemods ire b o
SUMMARY . ,

Strengths obtained in concrete are primarily regulated by the curing process. R .

1
sometimes necessary. \ I
\
4

Se now, you see why it 1s of tremendous importance in concrete operations. All
preliminary care taken in selection of materials. mixing. forming and placement c.an .
be completely destroyed if concrete curing is not properly accomphshed . )

\ l

QUESTIONS : . ‘ - . : l

1. When should curing, operations begin?
2. What can be done tu protect against evaporation?

. 3. How long shoyld concrete be cured during hot weather?

NA~C). ~Gf

4. Why does all concrete need to be cured? ) ‘ .

3. Wh;t will happea if egncrete freezes during the first 24 hours_a?

=Y | -
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CONCRETE MAINTENANCE AND REPAIR ‘ i

OBJECTIVE

This study guide will help you tolearn the procedures to inspect and remove 2
damaged section of concrete, and then mix, place, finish and cire a concrete patch. .

<

INTRODUCTION N

' Civil Engineering groups on Air Force installations are continuously maintaining _
runways and roads constructed of concrete. Constant maintenance is a must in order to
prevent minor discrepancies from developing into major rigid pavement repairs. When
rigid pavement repair is evident, the work must be performed correctly in order to keep
the runways and roads as nearly perfect as possible. The various methods of mainte-
nance and repairs are brought out in this study guide. Again, the objective of njainte-
nance of concrete pavement is to keep it in as near a perfect condition as possible and
as structurally sound as traffic, climate, funds, materials, equipment and availapility
of labor will permit. Essentially, this consists of maintaining a2 smooth riding surface
and keeping the subgrade as dfy as possible. A smooth surface protects pavement from
destructive effect of traffic impact, reduces wear and tear on vehicles, andis of utmost
importance to the safety of aircraft. Prompt and adequatk maintenance greatly extends

the .useful life of a pavement. -

~
24

RIGID PAVEMENT MAINTENANCE

Replacement of Broken Areas .
’
A broken area is a portion of pavement too small to distribute the applied load to the
subgrale without settling or rocking; therefore, it'must be removed and replaced. .

The proceduresin the removal and replacement of a broken concrete pavement or
slab will be discussed in class and are as foltows: .

L L r
¢ Inspect broken concrete pavement area,

-

o Detgrrriine portion of pavement which must be' removed. )
> ?

e  Obtain necessary tools, equipment, and materials. .
. * d s,
¢ Operate and service air' compressor.

¢ Mark or outline pavement to be removed. - L ..

L L ., .
- &  Saw or groove concrete pavement,"
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¢ Break old pavement, using pneumatic pavement breaker, and remove the old
concrete. y

® Remove unsatisfactory subgrade soil and replace, tamping in layers.
o Clean edges of old slab before placing new concrete.
¢ Moisten subgrade and edges of old concrete.

®  Mix concrete for pa“tch.
e Place, vibrate. finish, 4nd -cure concrete patch in accordance with AF
spec1f1cat1ons :

Removal of Concrete

Hand methods are recommended for removing old pa\'/ement where patches are few
in number, small in area, or widely separated. Twelve- to sixteen-pound stone sledges
are used to break the pa. ement into pieces small enough to be carried by one man.

Slabs can be easﬂy brok :n by raising one edge with a*crowbar, inserting a small piece
of concrete or a rock under the slab, and striking it with the sledge. When patching
large areas, mechanical equipment should be used to speed up operations and reduce
¢ost. The equipment required includes: a portable air compressor, two pneumatic
pavement breakers with about 30 feet of air hose for each one, a stair bit to be used in
a pneumatic drill*for very thick concrete, a supply of chisels and moﬂpmnt bits, and
small hdnd tools. The area to be patched is outlined by cutting a groove around it. This *
groove is usually cut with a pavement breaker, using chisel bits; however, a concrete
saw can also be used to outline the pavement. After the old concrete has been removed,
the top edge of the cut should be trimmed (straight and vertxcal) to a depth of 1 inch; .
othermse, there w% be thin edges in the patch which will spall under traffic. Acute ~
ang‘les (less than 90") must be avoidediin the patch area,

When cutting the slab for utility repairs or installations, the concrete should be cut
back about 9 inches beyond the proposed edges of the trench. This will give the patch
slab a bearing on undisturbed subgrade, If the trench is very wide, reinforcing steel
should .be placed at right angles to the trench, 2 inches from the bottom of the slab.

”

Preparing Pavement for ‘Repairs |

Exposed edges of existing concrete pavement, after the defective concrete has been
removed, must be prepared to insure a bond between the old pavement and the new con-
~crete mlxture The cleaning of the exposed pavement is accomgllshed by one of the
:following methods: * .

s  Sandblasting'
L High-pressure water .
e Acid (muriatic)

e High-pressure air

-
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Subgrade

Pavement breakage is usually caused by local conditions of the subérade, such as
frost boils or heave, seepage from a water-bearing layer of soil, subgrade settlement,

or other

adverse conditions. -To avoid repetition of the breakage, these conditions must

be corrected before a patch is pfaced. Poor drainage is corrected by installing sub-
drains to intercept the water or by lowering the ground-water level as required. Before
the patch is placed, unsatisfgctory subgrade soil must be removed to a depth of at least ‘
12 inches and replaced with a‘suitable material firmly packed in layers. If frost heaving
is to be prevented in the subgrade, postholes 2 or 3 feet deep, one hole to each 3-yard
square of affected area, should be drilled and backfilled with a frost-preventive mix

(one part flake calcium .chloride to 10 parts sand, fine gravel, or stone screening).

Chloride
ing point

flakes dissolve and percolate through the soil in all’directions, lower the freez-
of water in the voids, and protect the subgrade from damaging frost heaves.

When trenches are cut through the subgrade to repair or install utilities, they should be
carefully cut so that the subgrade along the edges is not disturbed. To prevent future

~ settling,

the backfill material should be thoroughly tamped in layers of optimum m>is-

" ture content. .

Spalling generally occurs adjacent to joints. The definition of a spall is the chipping
and breaking away of the pavement at the joint. The causes of spalls are primarily the

result of

poor construction or inadequate maintenance. Most common causes of spalls

, are as follows:

. °

Debris in joints
Improper finishing of joints
Improper installation of material

Joints not at right angles to pavement surface

Overworking (floating) of the concrete in its plastic state at the joint
1

Spalled areas will be repaired with portlant cement concrete mixes or with the use ~

of epoxy.

Scaling

Scaling is the chipping and breaking

away nf t

(see firure 55). Scaled bridge decking .
*may require special care when you place

the repai

with the existing pavement. Scarifying [
and scoring the area are important items
in the repair.

|

he concrete pavement surfack-

r mix to insure a prdper bond
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RIGID.PAVEMENT REPAIR

The procedufes to be followed for repairing concrete were described and outlined )
under the main heading, "Rigid Pave:1ent Maintenance, " of this study guide. The follow- -
ing information also pert ins to forming for concrete; placing reinforcement rods; an

\ mixing, placing, ﬁnishing; and curing a concrete patch. ~
A ’ Y )
Patch Forming o - ' . \

When it is necessary to use forms for patchwork, the forms may be of steel or
lumber. When lumber is used, it must be straight and clean.

- . .
*

’

©

_Reinforcing Rod

The amount, kind, and placement of reinforcing steel is determined by the construc-
tion engineer. The reinfor¢ing steel may becthe~rod' type of specified diameters, or
welded wire mesh meeting federal specifications. The rod or wire mesh is placed in
the area and held above the subgrad@ with chairs. Reinforcing rod is illustrated in

figure 56,and wire mesh is illustrated in figure 57.
o

/ i ] .
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BAR, - -~ . 1 gimeosaa . . :“ESN >
Figure 56. Reinforced Concrete * . Figure 57. Reinforced Concrete

Using Steel Rod, : Using Wire Mesh

/L .
As previously statdd, the reinfo-cing rod is held in place above the subzrade with
high chairs, illustrated in gi_gures 58 and 59, |

LR 4
~

[y
§

> . ~ I3
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Figure 58. Bar Chair , Figure 59. Individugk-High Chair -

’ ' MEXING, PLACING, VIBRATING, ‘FINISHING, AND CURING CONCRETE

. [y

The mixture of concrete for the p'atch\wiﬁ be the standard mix of 1 *72.- 3 and 6
gallons, of water pér bag of porfat cemeat. '~ ' '

The subgrade will be moistened to prevent the loss of moisture from the concrete
to the subgrade, preventing the concrete from curing at a more rapid rate.




.
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. portions. The water-cement ratio should not be less than 4 gallons of watkr to 2 sack of

E)

.
L}

[ B P

When the concrete is placad, it is vibrated with a paeamatic vibrator, or it may be
rodded with shavels to consolidate ths mixture. The surface is then struck off with a
screed to bring the concrete to-the proper elevation. -* ' .

A ' - - .

In finishing the éo:lcrete, it will first be floated to bringz just enough paste to the
sarface to apply a nonski'gi finish. This is accomplished by brooming. Overworking of
the concreyits plastic state will result in sealing and add to more repair problems.

The n®&ly placed and finished;concrete is cured. Curing is one of the most import-
ant steps in concreting which is frequently overlooking. This is doae by oae of several
methods. The newest and  most widely used mettisd is by saraying a curing compouad
over the surface of'the concrete. The curing compound forms a film, preveating the
rapid loss of moisture. This aids the concrete in its hydration pro/ce'ss and-longer cure.
Remember, the longer coacrete cur'es, the stronger it gets. ’

L 3
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+ CONCRETE MIX

In m.ixing concrete for patches, follow the gpzcifications of the original pavement if -
they are known and have given good results. Ogteatimes, it is desirable to use a mix-
ture which gives a higher early strength than is attained in regular construction work.
This will permit the patch to be opened to traffic sooner. Othsrwise, patches should be
kep! closed to traffic until the concrete has a resistance to bteakage of at least 550
poands p2r square inch. " For emergency purposes, the pavemeat is opened sooner if the
passible damage to an occasional patch is justified.in order to lessen inconveniece and
obstruction to traffic. High-early-strength concrete is ready for traffic in 24 to 74 hours
after placing, depeniing o1 the temperature, mix uséd, and other condifions. Three .
methods are available for preparing high-early-strength concrete. .

FAEEY

Low Water-Cement Ratios . . ) '

Concrete for patches should be mixed as dry as possible, px;o;'oe‘rly placed, com-
pacted, and finished. A low water-cement ratio (for patches) does not rejuire a mix as
rich or with as much cement'as is needed for thé*same waterzcement ratio in narmal
constrygtion procedures. Therefore, high-€arly-streagth concrete is secured without,
increasing the cement content. Water-cement ratio should not be less than 4 gallons of
water o a sack of cement. This will eliminate the difficulties encountered when placing,
finishing, or curingz concrete. High early strength can bz obtained with standard p\ort-
land cement if an increase of 20 to 25 perceat cement is added to the normal concré*\e
mjx. However, this increases the shrinkage and should be done only in emergencies\.

High-Early-Sirength Portland Cemeat

¢ -T s \

High-early-strength portland cements are generally used-in mixtures of normal pro-
cement, ’ - . ¢ . . .. :

* : ¢
Calcium Thlovridz * , .

r .

Not more than 2 percent of calcium chloride'(dry or in solution) by weight of cement.

is adied to the mixture to increase its early strength. When used dry, calcium chloride
is nlaced in the mixer with the aggregate but not in‘contact with the cement. If in ,
' : . 69 . ol ‘ . -
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.solution, calcium chloride is introduced with the mixing water, replacing an equal ~ ~
volume of the water. Conacrete containing calcium chloride hardeas quickly and must .
_be placed and finished promptly after mixing. . )
Mixing Procedure / )

At maay bases, ready-mixed concrete is available at a reasonable cost. But for

small patching jobs, concrete is mixed by hand or in a portable mixer. Concrete is
more uniformly and accurately proportioned if all materials are measured by weight.

) Small, portable scales are used. Water is mdedsured by volume or weight. The amount
of water added to eac@a,tch must be reduced by the’amount of free water which is L
absorbed by dry aggrégates. Hand mixipgshould continue until an apparently uniform
mixture is obtained. Machine mixing sfiould coatinue for at least 1 minute after all

materials are in the mixer. .
. / R

T PLACING CONCRETE ' -
Before new concrete is placed, the edées of the old slab should b2 inspected to be
.Sure they are clean and free of dust, dirt, etc. The edges of the old slab should bé
moist (not wet) when the new concrete is placed. ,The subgrade should be dainp to pre-
vent the absorption of water from fresh concrete. The space to be patched is then filled
complgetely with concrete. Concrete shrinks slightly as it hardens, but the effects of
shrinkage can be minimized by tamping after placement.

.

When concrete i§, first placed, it is struck off and thoroughly tamped at an elevation

slightly higher than the finished surface of the patch. If drier than normal mixes are

used, thorough tamping of the entire patch is absolutely essential to insure consolidation,

reduction of voids, and elimination of honeycombing in the coacrete. Th2 patch should . )
. be tamped again as late as possible, but before the concretle hardens beyond the pain® of

finishing. 'Tamping alonz the edges must be done to force the fresh concrete tightly

against the old slab. This prevents the separation >f new and old concrete when the new

concrete shrinks during the drying and hardeninz process. The end of a 2 x.4 timber

makes a good edge tamper; however, if a surface vibrdtor is available, it should be -

. ® uszed to better ‘tonsolidate the patch. Ty .
' N "0 I - .
. : . FINISHING |, . . .
~— s " After final co'nsolidaéion, the patch should be screeaed and checked with a straight-

‘ edge to insure close agreemeant with the contour oi the adjacent pavemeat. Th2 surface
texture of patches should resemble the old pavemeat. Depending on the method used in
finishing the existinz pavements, the patch is finished with,a ¢aavas, rubber, or woodan
belt; a wood float; a burlap drag; or a broom. All transverse and lonzitudinal join‘s .
aad dutside edges should be edged with aa edging tool of 1/4-inch radius. However, the
patch is not edged whare it joing old pavemen®. ) .

\

' ' 3 . 4 . \ H 3
, . CURING . . :

Immediately after finishinz oparatioas are completéd, curing is started. Conlinue
_caring until the patch is opened to traffic. Th= size 0f concrete patches and their
_ scattered locations make it inconvenient to cure by frequeat or coatinued application of
g I 70 . S
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. water. Therefore, other acceptable curingz materials which reqaire little or go water .
. (curinz membranes, calcium chloride, aad impervious pAper) shyald be used. Fo- the
~ ' dry mikes, th2 recom neadad curinz materials are appliéd as soon ag fin‘shing apera-
tio1s are completed. If ordiniry concrete mixes are used, the caring azeais are applied
whsa the patch surface is hard and will n>t be marred by the application of the ageat.
. < .

e
.

RIGID PAVEMENT MAINTENANCE USING FAST FIX CEMENT *
A fast-seiting cement, dubbed ""Fast Fix'' by th2 Air _Force, originally was developed .
by the Air Force Aero Propulsion Laboratory, Wrigh'-Paitersoa AFB, Ohio, to provide s
\ " a techniqae for rapid'y restoring bomb-damaged runways. Fast Fix in 37 minutes deve-
a loped streagths comparab'e to normal 28-day coacrete. The Fast Fix-Mass Application
concept developed for this effort was successfully demonstrated by th2 Air Force at -
Eglin AFB, Florida, diring Adgust 1967 when the upper 1-foo* section >f a 70-foot
diam2ter simmlated bomb crater was repaired in agproximately 1 hour. In this repair,
Fast Fix in the neat slurry form ‘dry cemeat aad mixinz water) was applied at a rate of

1000 z.p. m. and allowed to percolate down through aggregate placed in the apper por- >
St - tion of th2 crater to produce an in-place concrete. .
p; ; . ) 7 .
, Fast Fix concrete can be mixed.in conventional revolving drum-type, concrete -
. . mixers. Fast Fix concrete, like portland cemen! concrete, indorporates sand apd

crushed rozk or gravel, ani rejuires only thz skills needed to m*x and handle coavea-
- tional concrete: A, Fast Fix is applicable as a sand slurry gemeat in which sand is

2

incorporated with the dey cemen® and mixing water. . . .
P 3

~ Fast Fix Characteristics . - ’
Rast Fix slurry cemeat in 30 minates develops compressive and flexural strengths
- o 3592 p/s.i. and 600 p.s.i., respectively. Also, it is nonshrinkable (it expands
slightly), nontoxic, nonflammabte, and self-leveling. . The consistency of the material y
is similar to that of buttermilk which ailows for the self-leveling characteristic. The
set time of Fast Fix when mixed with 35 percent water is approximately 12 minutes.
. The set time is the point at which this material becomes solidified. Fast Fix concrete
5 is practically self-leveling in that it has a slump of approximately 11 to 11-1/2 inches.
These characteristics of Fast Fix are desirable for runway repair in that (1) it is easy
to handle, (2) will flow into the irregularitieS of the proken runway pavement, and (3)
can be contoured to the slope of the existing pavement. The self-leveling characteristic
of Fast Fix neat slurry cemant can be controlled by diking theﬁl’ow sides of the crater
and filling to the crown or high point of the runway surface. ‘The excess Fast Fix can
be removed and contoured to the existing pavement surface with a roadgrader 5 to 10

NN - minutes after it has set. ’ ~ ’ .
. ] ‘ R .
. ) . . -
SUMMARY - " v
. Again, the objective of rigid pavement repair is to keep the pavements in;xs near
v the original condition as possible. ) . .
PR i v ' A . 4 -
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° QUESTIONS -~ ‘. ' q 3
. 1. . What is the first step- in rigid pavement repair and maintenance?
2. What causes a concrete pavefnent to s.ézile? - . Lt B
3. Scaling appears as what? L L
- ’ 2 L]
* 4, Shallow scaling is how deep?
3. When using a2 cement mortar pﬁch to repair a scaled area, what is the reconfmgnded .
-~ mix? “ .
. Ve . ,
6. When using lumber for forming concrete patches, the lumber should be >
and . . . el N
o T . Y

7. What-are two different types of reinforcement steel ?

. . 8. ' When placing fresh concrete on the subgréde, why is the subgrade moistened?.

LS
9.  How is a concrete patch cured? .

QANI=C). ~ctny

10. ; What is the result of concrete being overworked while in a plastic state?

’

b
R
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FORM REMOVAL

OBJECTIVE S ‘ y J - - N

This study guide will help you gain the necesséry backgroun& information and pro-
cedures to remove, clean, and store cosicrete forms; and finish the concrete surface.
] " N '

INTRODUCTION ‘ - | ‘

- X
To finish a concrete job successfully, the forms must be removed and the concrete
rubbed to-a desirable finish. . C
. When you have completed this unit of instruction, you will/be able to remove wall
forms; clean surface with _d carborundum stone; fill voids; and clean and store forms.
& [ T ‘ * T .
REMOVING-WALL FORMS NN . i
A N ) ’ - A - b’
In removing wall forms, care rgust be: taken so the concrete will not be damaged,
First, remove all the stakes and take off the wales; then you can remove the wall .
frames. Use wooden wedgés to pry the forms away from the walls so the wall will not
be damaged. As the forms are removed, remove all‘protruding nails to premagt pos-
sible personal injury. Stack the forms away from the wall so they will not be in the
way when the wall'is cleaned. . . Y ‘A -

4 SURFACE CLEANING WITH A CARBORUNDUM STONE
" 4 »
+
A carborundum stone if used to renfove 'stains and smooth concrete walls. The
first rubbing should be donf with a coarsé carborundum stone as soon as the concrete
has hardened enough so the aggregate will not be pulled out, The concrete should then
be cured and then given a final rubbing with a € ne. Whenever you used carbo-
rundum stone, keep the concrete damp while it is being qubbed. L )

* J]
4

¢ - .~ FILLING VOIDS |

\ L]
" After the surface has been cleaned, you can proceed to filt ihe voids. Vbids Torm
when a concrete ‘mix is too dry .or'when the concrete has not}gn vibrated,J The voids -
may beé filled by using either grout or/z slurry ‘paste, .

Id & .

. . -

Grout J * PR . Ny
. NN

I b

Grout is prepared by iniiing equal parts of sandrand cement with enodgh water to,
‘form a thick paste. The grout is applied with a pointing trowel, taking care to com-
pletely fill.the vpids. PR




‘Slurry Paste

Slurry paste is basically the same mixture as grout, except that enpugh water is
', added to make a thin paste. The paste is then apphed to the wall surface with.a stiff
brush, taking care to fill all voids. The wall is then rubbed down with a wood or sponge
. Hoat to insure that all holes are filled. After using slurry paste, the wall should be
. dampened lightly to keep the concrete from absorbing the water from the,slurry pas
When the surface has hardened, rub the surface with burlap to remove the ex ess pa tﬁ

CLEANING, OILING, AND STORING FORMS .
(?lean oil, and store the forms after the wall has been cleaned. Brush off excess
concrete w1th & stiff wire brush; then apply a light coat of oil t& act as a bond breaker.
THe oil can be either brushed or sprayed onto the forms. Stack steel forms in their
/-erd\er of erection; the form panel to be used first placed on top of the stack.s

MATERIALS AND METHODS USED IN CURING CONCRETE.

.
e

As soon as the concrete has ha'.i‘he:red enough So that the surface will not be marred,
the burlap, canvas, or building paper can be replaced with coverings of earth, sand, or
. Straw that has been kept moist for at least 3 days by occasiqnal sprinkling.

R Another* method of moist curing is ponding. ,Th1s is done by keeping about 1 inch
of water on the concrete surface. The water can'be confined by earth dikes around .
the edges of the slab. Early drymg must be prevented or the concrete will not reach

Libs fall potential strength

_f"
Concrete surfaces can also be cured with commercial curing compounds (contain-
ing wax or resin) if they seal the surface without penetrating. With the use of curing

compounds, the concrete will cdre for an indefinite per1od of time while the slab,
sidewalk, etc., are in use.

-

When using curmg compounds, follow the manufacturer's instructions for appli-
cation. Precautions must be taken when placing, f1msh1ng, and curing concrete in
' excesswely hot or cold temperatures. _ )

N



. ‘ Table's, Curing Methods.
2 . e =
‘ _ Method, L Advantage Disadvantage
Sprinkling with water or \ IExcellent results if I Likelihood of drying be-
covering with wet burlap, | -constantly kept wet. - tween sprinklings.
. Difficult on verticatl v
) ’ walls, '
R " | Strawe--ecammmmameaaaaas - Insulator in winter. | Candry out, blow awa&,
T ‘ . 7 \F orburn.
Curing Compounds Eagy to apply. | o Sprayer needed: inade-
- . Inexpensiye. ~ . - quate coverage allows
F " . : drying out; film-can
: ) . . be broken or tracked
2 - , B . off beforé ‘curing is
a ; L . completed; unless s
2 . , ) ' pigmented,. can allow
3 . b ’ concrete to get too hot.
o MoiSt earth------- B éheap, but messy Stains concrete, can dry
’ - out, removal problem.
Waterpi'oo‘f,paper o, Excellent proteetion, Hean} cost can be ex-
. prevents drying. cessive, Must be kept
] ST in rolls, storage and
T o handling problem.
\ RN ’ N . .
. . d 4
Plastic film-~*-~---- e Absolutely water- Should be pigmented for
oo tight,. excellent ) * heat protection.” Re- }
protection, Light - quires reasonable care ;
and easy to handle. and tears must be !
- - ‘ patched; must be :
. weighed down to pre-
vent blowing away.
- . '
-
’ ©  SUMMARY
When removing wall forms, take care not to damage the wall surface. Use wooden
» wedges to pry the form away from the wall. Carborundum stones are used to clean
stains and excess concrete from wall surfaces. Voids may be filled using either grout
or a'slurry paste. Steel forms must be cleaned with a stiff fiber brush; oiled and then
stacked in'their order of usage. o _ ‘ '
To maintain the strength of concrete, it mus:ge'“lfépt moist during the first few
- . daysafter the concrete is poured., Without curing, the maximum strength of concrete
is less than when curing is used, . a
| -
-~ 75 o+
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QUESTIONS ' ‘

1, What ig used to fill voids?

> 2. Why should care be taken in removing forms?
3. Why would you use a carborundum stone ? .
) 4, How is slurry paste applied to the wall surface? .
5. When and why is the wall surfaces rubbed-down with burlap? .
REFERENCES . .
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Department of Civil Engineering Tng : WB 3ABR55233-1-1-P1
Sheppard AFB, Texas November 1975

PREPARING CONCRETE MIXTURES ©,

OBJECTIVE ,
Upon completion of this workbook you will be able to prepare a concrele design mix
and perform a slump lest. . .

EQUIPMENT
. . Basis of Issue
SG 3ABR55233-11-1 . ) 1/student
WB 3ABRS55233-11-1-P1 - . 1/student
Pencil . + 1/student
Paper 1/student
Slump cone and rod 4/student
Wheelbarrow 4/student
Shovel 4/student
* Hoe 4/student

PROCEDURE
Mission 1

Answer the folldwing questions .pertg;xung to con¢rete material and thejr use in
concrete cons{ruction. SG 3ABR55233-I-1 and cldss notes may be used as referénces.

1. What safety pi'ecautions should be observed when lifting cement i:a.gs ?

2. How high should portland cemen} be stacked? C

- 3. Aggregate passing through a number . sieve is considered fine

/
i

aggregate.

4. What test is used to determine the cleanliness of fine aggregates ?

R .

——
5. Air entrained cement is designated by what mark on portland cement bags ?

L4 . 7 \l
o ’

¢




6. <In a number eight sieve thcrd are
openings per square inch.
T g . - . N .
7. A hardened mixture of cement, sand, gravel, and water

.

would be thd definition of ___ .

-

¢ .-
8. Fill in the blanks below with the type of cement .
that corresponds to the descriptions given. = o

7 AP

. - TYPES - DESCRIPTIONS b
a. 2 (l)x Produces less heat during
hydration. * .
b. (2) Sulfate resistant.
c. (3) High early strength. )
d. (4) Most commonly used.
. e. (5) Used for massive concrete .

pours,

\ 9, Name three types of aggregates.

| a. . v . 5 :
y .

- b. N

A . . R -
.7 ) § . ; : et
N c. . :

7

10. A concrete additive that enables goncrete to resist

. ) freezing and to protect pavements from adverse effects of . " —
) salts during snow removal is - . . . . )
11. what is ‘the largest size of coarse aggregate ‘ ’ ’ e
normally used? D p
* - 12. qu would you store cement outside? ° - H
. ¢ i »
’ , o - . ¥ .
-~ -
-~ P
- . 2 i
. X R hL
f b , ,
- R R . :
» N
h ’
. - . .

(‘ ‘ . .
B ) ( . , .
>~ » . » .
- e . ) . ,
L , . . K ‘
.’ . , 4 . P ’ .
. ;




" 13. Whyis it necessary to determine the moisture content of aggrega:te before
.. preparing a concrete mix? o .

Y

-

14. When referring to aggregate, what is meant by the term "saturated surface
dryn? N

/

. ~ RS
15. What type of appdratus is used for a slump test ? e

%

16. What type of sand is normally used?

17.;‘What type of cement would you use for repairs on a runway that was to be put
into use the following day ?"

o

18. Name the additive that causes each cubic foot of toncrete to contain billions of
tiny air bubbles;

—

19. What are the advantages of using air entrained cement ?
E hd v .

20. What is type IV concrete used for ?

s !

-
Mission 2

Prepare a concrete design, mix and perform the slump test by following the
step-by-step procedures listed below. ’

1. Instructor will provide the student with a slump cone and a plointed rod.

A




2. Students will mix three batches of concrete, using the follo

8.
9.

10,

a.
b.

c.

Fill the slump cone one-third full of concrete.
Rod the concrete 25 times with pointed rod. ., -,
Fill the slump c-ne two-thir‘ds full of concrete.

Rod the concrete 25 times with point‘ed-rod.

16 li)s_of cement’
Q

32 Ibs of sand .

48 lbs of aggregate

Water by weight

(1) Batch number one - 14. 56 1bs.

(2) Batch number two - 15. 24 lbs.

(3). Batch number three - 15. 90 lbs.

Fill the slump cone full of concrete'.’

Rod the.concrete 25 times with pointed rod and smooth top of cone
Rermove siump cone from the concrete.
\

Piace slump cone near concrete; place the pointed rod across top of co
concrete. Using a ruler, measure the distance between the rod and top of concrete; this

will be the slump test.*

\

N

«

wing mixes:

~

e

11. Record results of the slump test in the blanks provided below.

a.
b.

C.

Batch number 1, damp sand.

P

ne and

’

Batch number 2, wet-sand.

Batch number 3, very wet sand.
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PREPARING SITE FOR CONCRETE .

.
A

OBJECTIVE

. . . 7
Upon completion of this workbook you will be able to prepare a site for a concrete
slab and to compute THE AMOUNT OF CONCRETE NEEDED for a given project.

4

EQUIPMENT -
- . Basis of Issue )
SG 3ABR55233-11-2 ‘ 1/student .
WB 3ABR55233-11-2-P1 . 1/student
Pencil 1/student
Paper ‘1/student -
' Pneumatic Tamper 1/12 student v
Vibrator Tamper 1/12 student i
Shovels (round point) 1/3 student -
Shovels (square) 1/3 student . : -
Wheelbarrbws . 1/3 student »
Sledge hammer 1/6 student .
50" steel tape 1/12 student . .o . ,
Steel forms. ? ’ ' 1/12 student  * .. -
Builder's level - 1/12 student . -
Hammer ’ 1/student vt .
Nails ‘ : . 1/student -
Saw . ’ ' 1/6 student
2 X 4 lumber 1/12 student .
Rake 1/3 student - y
Gravel - - 1/12 student.
Layout line 1/12 student b .
, Mason handtools 1/student .
PROCEDURE " . ) - R

Mission 1
. COMPUTE THE AREA

1. Compute the area-df the following fecté.nglés.

. 2. Give your answer in both square feet and square yards. . ‘ ,
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o MISSION 2« ° -

COMPUTE VOLUME
1. Compute the volume of the following areas. ) :
2. Give your answer in cubic yards. . )
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. Mission 3

PREPARING SUBGRADE FOR: C‘?NCRETE SLAB

Measure and stake off ared for'conétructi'on.'
Renziove vegetation.

71 Remove topsoil.

—

Check subso«il for soi't and har@hu

Compact the subsoil usmg the wbratot’compactor.

- ‘A
Set steel forms and check for proper ahgn,ment

7., Use a builder's level and check the forms to determine that they are leveln

’ >

\
8 Doublechbck all oi your work.. .

9. Havelthé instructor check your work.

. s N >

| AL
pore
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BUILDING FORMS FOR CONCRETE o oL
s ' 2
OBJECTIVE * :

. . - i o
v - . -~ - -
. - “ Do .

Upon completion ?f this workbook you will be able to build forms for concrete
~ v * °

walls. . '
N N . P
EQUIPMENT
: ’ . Basis of Issue
SG 3ABR55233-11-2 . 1/student - ' »
WB 3ABR55233-11- 2-?2 . 1/student .
Pencil - | 1/student oo -
Paper : 1/student R !
Shovels . 6/student .
- - Sledge hammer \ - 6/student .
50' steel tape 12 /student .- )
" Layout line , 12 /student ” - -
N Plywood wall forms © 12/student .
) =~ Mason handtools ' 1/student
PROCEDURE !

’ *
3 . ’ Mission 1°

NOTE: his area you will make a concrete wall 16 feet léng,
2 feet hig and 8 inches wide. (See figure 1) .

. >

E S

-

CONCRNETE waLL 2F7Y N|GN = —
2 16FT LONG 8IN wiDE

\]

Figure 1 €1o- .

1. Constructa wood wall form, as shown in figure 2. Follow the instructions
Ziven you b5V the vxnsgructor
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> h )
.

2. Use the ollowing checklist to determine\sf.a . RN v
. concrete foim. is roperly prepared. .

»~

1. 1Is .the form in the correct place?

o o -
- — A S i Lt TN S o ot e o NS B+ = Wmarerte

N I e ey o - L

© e e o PO

" 2. /s the form of‘the correct size'and shape?

o S e St 5
»

./

3. Are the studs placed properly?
4. Are the wales pPlaced properly? //’ ' .

5. Are there enough braces and stakes?

6. 1Is the form strong enough?

7. Are all the joints tight? -E ' )
8.

Is the wall sheathing spaced properly?

9. _Are the forms level? =~ g
10.

It there &re anchor bolts, are they placed properly?

11, Is the 1nter1or of the form walls oiled?

Pl




~ WB 3ABR55233-11-3-P1
INSTALLING REINFORCEMENT MATERIAL |

] .
OBJECTIVE

. Upon complenon of the workbook you will be zble to select measure cut, bend. and
> instalt remfércemen{' materxél

JFQUIPMENT BASIS OF ISSUE ‘ | - =

"SG 3ABR55233~11-3 1/student
/ WB 3ABR55233-11-3-P1 1/student
Bending table - 1/12 student
Bolt cutter : 1/3 student .
Pliers 1/3 student
2 Six-foot rule 1/3 student
Steel mesh
Steel bars -

Soft iron wire ’ ’ ) P

PROCEDURE > .

Mission 1

FY

NOTE: Before accomphshmg the following projects, obtain
necessary specifications from your instructors.

' Installing Wire Mesh iri a Slab Form o -

1

1. Estimaté%he amount of steel wire mesh you will need.

2. Unroll wire mesh and cut to length with bolt cutters while observmg safety .
precautions. . .

o]

3. Place wire mesh in forms. -«

(3 .

4. Check for correct overlap '(minimum 8 inéhes). f
gl . ]
5. Instau spacer blocks as directed.’ T
. . Mlssmn 2
Installing Steel Bars in a Wall Form ) ' L

1. Install wooden spacer blocks at the top and bottom of form. ] !

LJ

*




Instau. vertical bars. .

%

3. Install horizontal ba:rs, tying them to the vertical bars as the work progresses. —_
-4, Check.',fc}_récorpect;bax;vspac’ing-.-;—‘~v T T - . - S

N L

v

' . Mission 3
Forming Vertical Columas ’ ‘ , B

1. Cut steel bars to correct length. ) .

- * 2. Bendbars on the bar bending table. : .

3. Tie the rectangular bar assembly to the vertical bars.

4. Check for correct bar spacing.
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o ' PLACING CONCRETE FOR A SLAB,

OBJECTIVES . . = o e e

~ 7 When you have completed this wqfkbook you will be able-to mix, place, and finish
concrete in slab forms. '

" BQUIPMENT " N
. T Basis of Issue ° ,
SG 3ABR55233-I1-4 1/student '
‘WB 3ABR55233-I4-P1 - - 1/student
Concrete mixer (6 cu ft capacity) 1/student ,
Water Hose (if required) —_ . . .,
Screed board g 1/student '
Wood floats 2 1/3 stident -
" Steel trowels ) 1/3 student
Edging board 1/3 student

Burlap or curing compound (4s prescribed)
’ " Portland cement (amount required) o .
o o Fine aggregate (amount required)
" Coarse aggregate (amount required)
Water o ’ ©

I INSTRUCTIONS

, Working as a-team, each meinber of the class will participate in each phase
(mixing, placing, finishing)-of the project to construct a concrete slab structure. The
mixture ratio for the structure will be prescribed by the-instructor. °

>

NOTE: Safety precautions will be observed throughout this performance.

Mission 1

Using the Concrete Mixer: .

1. Following the preoperational safety inspection guide on concrete mixers, perform
preoperational and operational safety check on mixer. Place a checkmark in the
appropriate space as each item is inspected.




" . n . - 1@‘2‘5}\.
. a. Preoperational inspection . s (e

21) __  _ Checkfor safe?y chain connection to hopper!

@ _ " Remove ;omné tc;ng. -

(3) Che.ck wheels on mixer for secure em;;lacement.

(4) . ‘Check enginé oil supply for full condition, add oil if needed.

N .
B - - Check fuel supply and service if needed. \'
FOLLOW ESTABLISHED SAFE SERVICING PROCEDURES.

. (6) ___ Chegk lift cable’for proper wind on pulley.
b. Operational safety guide. '
'(1) Clear everyorie from hopper travel. o

(2) . Start mixer engine.

®» * .
3) Engage clutch. .
@ - " Insure that everyone is clear of the hopper travel,
- . S . "14 h
(5) Disconnect safety chain.
(6) _Release lhoppgr to full down position slowly.

(7) Observe cable unwinding (allow to unwind slowly).

v i - ’
8 ise h er\u(tilh er knocks emptying concret jal
(8 Raise hopp opper no mptying concrete materials

into mixing drum.

’ - .

- Mission 2 .
‘ Following these instriictions, mix concrete. _ -
1. Place material into hopper.
u a. Cement
. e - !) - .
N ‘ - .
‘ b. Fine aggregate - . .
.‘ - .
. c. Coarse aggregate
4 | . .
. ’ f ‘
. L 4
7 ) CoL
. . [ |
.o wy . 18 '
» . ﬂ“
v ’:) £y saw
vLf Oud
! N '
! “—-‘é’ 4 .




", . . 2, Raisehopper. - ‘ : ' ‘ -
3. Allow materials to mix dry. .

4 . .

" 4. Add 6 gallons of water.

N

S B

5. Mix for 1 1/2 minutes.

’ ] ‘ . )

Mission 3 . ‘ o
. Transport and Place Concrete
| 1. . Extract concrete from mixer into wheelbarrows.
2. . Transport concrete to formed area. . s
.3. Consolidate concrete into forms with shovels as being placed, )
'Using screed board, bring concrete to pr%er tevé'l (eIevation) .
Float concrete, being %reful not to ov(rwork bringing too much paste to surface,

@
'

Mission 4

-

Finish aQEi_\Curing Concrete : . ,

1. * Perform a preoperational check on‘the poWer trowel as follows and place a2 check-
mark in-the space provided as you perform each individual inspection.

»

a, Check engine oil supply for iull cond1tion~ add ofl if necessary.

tb. Check fuel supply and service if needed,
FOLLOW ESTABLISHED SAFE. SERVICING PROCEDURES

c. . Check for security ot all nuts and bolts.
,d. Check each individual trowel blade for alignment.

»

2, Allow concrete to hycﬁ-ate and set until ready to trowel,

3. Use edging tool and edge pavement.

Using burlap or curing compound, cure pavement,

Y




. . B . : FA
’ Mission 5 _  a _
. ) 4
Lo wPoétbpera.‘tio1}’c!.1‘@«7~nd*€3‘_Iea~nup . . ' o .
: ) \/ 1. Clean mixer and all equipment. ’ “»:“ T T T =
* 2, Perform postoperationai safety check on mixer.
a. Raise hopper. _
b. Connect safety chain. ' »
7 :
c. _ Cohnect towing tongue (if mixer is towed). —
d. Turn switch OFF. -
7 ""—_
. »-: ‘3 . ,‘:l
3 / Postoperational sfgty of the power trowel. . - : ‘
. a. T Clean power trowel. ! - i
4 . - . . . . ‘
b. Coat trowel blades with oil. - '\
-4, Return mixer, trowel, and all tools and equipment to designated storage areas.
y . . -~ ,
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. PLACING CONCRETE FOR A WALL o o
~  OBJECTIVE ‘ : \ .
When you have completed this workbook, you will be able to iix, placé, and finish -
- concrete-for a wall.structure. . S . - e **'W"*"‘“\"“
¥QUIPMENT ) -
. Basis of Issue . -
SG 3ABR55233-11-4 1/student -
WB 3ABR55233-I1-4-P2 1/student
Concrete mixer 1/12 student ‘
Water hose 1/12 student ’
Screed board 1/3 s'ﬂ'ﬁienty ;"
Steel trowels 1/3 student
Steel edger 1/3 student
. Wheelbarrow 1/3 student
Portland cement ) : 3+
Fine aggregate o ) .
Coarse aggregate - )
Water
INSTRUCTIONS )
. The members of the class will participate as a team to mix, place, and finish
concrete wall structures. The mixtures used for the structure-will be prescribed by — - - -
the instructor. ) ‘ N,
NOTE: Safety precautions will be observed throughout this performance.
~— 1. Fgllowing the preoperational safety inspection guide on the concrete mixer, perfc;rm
preoperational and operational safety check on mixer.
, .
a. Pr.eoperation_al inspection »
(1) Check for safety cha:in connection to hopper. T
; 1y
| > .
(2 Remové:towing tong. s \
(3) Check ?fgels on mixer for secure emplacement.
‘ - “Check engine oil supply for full condition, add ofl i needed
(5) Check fuel supply and service if needed.
FOL RVICING PROCEDURES °
(6) Check 1ift cable for proper wind in pulley.
) .
!
21 R
- f\ ‘
I »
3
. - }
~—




“b. Operational Safety Guide # i o ] ~

s (1) ' Clear everyone from hopper travel.

? )

B (2) . Start mixe: anme. . .:‘; . o ’ ) e s
T T ) T pine avaten - ‘ ‘ &S
— Y Insure ‘everyongiis clear of hopper travel, 7
(5) Disconnect safety chain, g
> (6) Release hopper to f;.lll down position slo:vly. .
(7 Observe cabfe unwinding (allc;w to unwind slowly).
(8) > Raise hoppe» until hopper knocks emptying concrete materials R
— into mixing drum, ’
2. Mixing Concrete ;
. a. Place material into hopper, . —
(1) Cement * ) . }
I (2) - Fine aggregate - - )
N - (é) Coarse aggregate . ‘ ) . ' g
* b, Raise hopper, © . : /\‘ A )
- c.” Allow materials to mix dry. ' ) 2 :
d. Add 6 gallons of water. ’ }
e. Mix for 1 1/2 minutes.
3. Transporting afid Placing Concrete | r )
4. Extract concrete.from mixet into wheelbarrows, . B -
-~ . b. Transport cencrete to ]formtd area, S . '
c. Consolidate concrete into forims with shovels as beiné placéd, b
d. Usihg Screed board ¥bring «oncrete to proper level (elevation). \’\ )
4. Finishing concrete ' .
| a. Allow concrete to hydrate and set until ready t¢ trowel. ' !
: . b. Use edging tool and edge pavement.
B 22
‘ - x




-/ I S

S

5. Clean Mixer and All Equipment
6. Postoperational Safety Check . R ‘ *
v a, ). Raise hoppeér. ' el ) .
- —_ N ) b .
o o ; = Ty —— - s
b. Connect-8afety chain. . e
— o . , -
& et P - . < e emAy ) R . O mama .,.A*\.,..,.‘. R -’.7- ~n D on _a»-: PR -
c. ~__ .Connect towing tongue (if mixér is towed). ‘ ) o
. ’ ’ . " )
d. ' - Turn switch OFF. ' - ]
- ! ‘ )
: 3 v ® , :
\ i * ) s -\
. . V'
Ad N
> ]
- / : /
. L, |
i I
4
L3 .
!
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CUMING FONCRETE SLABS AND WALI STRUCTURLS ¥ ’ '
v OBJLCTIVL - . ' . B - )
When you aave completed *tne mission in this workbook, yoix will be able to: ' ’ L -
- Z N S TN - ? ..—.v-i,.,. - e " N N ':,.. R T e . - : BRI Y ;; -
¥ % Apply the material to éffect 4 sitisfactery dure of concrete and 4 °e .
structures, . N : 3
EQUIPMENT o i
. . Basis of Issue L s
SG 3ABR55233-II-§ ' 1/student ) -
WB 3ABR55233-II-5~pl © 1l/student. ~ 7 .
Pencil o - 1/student . .
- Spray Applicator T 1/12 students
Polyethylene Sheets 1/12 students
Mission‘l Loy o~ '
- . & s - N
1. 'List the material that may be used to satisfactorily cure ) ) .
concsrete. : ) ) \" :
a, ) \ * -
. T R .
N . ) . {
C. y K e
d ‘ \
e. ’
£, '
4
g' ) -
~ a. \ oo
L ' . °
' 2. List two important characteristics that concrete acquires as a result o
of proper c;lring. o . '

ERI




Name tnc

.

d.

e o e i e
R &

‘

4. Ixme tm. type of cement, or addlt:lve, that’ snoua;be used when
pouring eoncrete wnen air teémperature range is 320 -f:o 40°F

'f.. -
A A
. bs .

H

... % 5, List W/ys temperature of mixing’ concrete could be lowered
_,fi,ﬁrlng not weatner concreting, . -
‘- & . ((‘b ’

N

B

7/
. i)

Caution: ° Insure”all _air pressure’ is completely released from

Espray applicator tamk prior to attempting removal of cap “from

‘Mission 2

k. Tris may hpNdone by slowly unscrewxng the pump capiyuntil
is neard«gsdépi tiirough the air relief holes; in the Yide
e pump capfe After the air has been completelx removed from
tne tdnk, it i the sa"f:e to completelyk remove. the p:unp' cap.

-

_9’ "i. Obtain spray appllcator. - . ' .

2. Lnegk tank.for air pressure, slowly remove pump cap. (See
"aatlon.) - . s -

3.0 C x spray\ ap?llcator for any visible damage. .

— g, KeolaTce pump cap-~-screw oglby,hand until-tight, opera.t:e hand
oump and check for air pressure buinMdup. (Tank empty.) :

5. Point ®pray nozzle away from body, press nand release on hose
assemplly,” and reledse-air through nozzle fop few seconds. —

6.\ Release remainder of air pressure fgom,tankypy ag@in slowly’
removing pump cap (see caution), 2

4

(4




1

. 7. Fill applicator tank three-fourths full. Balance of space left
for air. Replace pump cap. Tighten securely,

8. Operate pump until about 50 to 60 lbs pressure is in tank. (Do
nct let air pressure get too low, 50 to 60 lbs produces a fine mist
during application pracedures.) : . .

9. Apply compoungdsolution to specified area in thin uniform,
‘continuous film. If secopd coat of compound is needed, spray direction
should be at right angles of’first application direction.

10. Wnen completed, release remaining air-pressure in tank (see
Caution}. Replace compound witn clear water and rinse tnoroughly
and return spray applicator to proper storage area, :
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REPAIRING DAMAGEDE:QNCRETE
OBJECTIVE ' , -

Upon completion of this workbook, you will be able to inspect and remove a <
damaged section of concrete and then-mix, place, finish, and cure a concrete patch.

EQUIPMENT . y
o 2 Basis of, Issue
" SG 3ABR55233-I1-6 . 1/ student : , -
WB 3ABR55233-I-6-P1 1/ student - *
Pencil . .= 1/ student ‘
- Paper - ;- 1/ student
: Air Compressor 1/12 student
: Jackhammer 1/12 student
Concrete Mixer .. * 1/12 student
Wheelbarrow 1/6 students
Pneumatic Tamper , 1/12 student
Vibrator Tamper 1/12 student
Shovels ’ 1/6 student -
Sledgehammer . 1/6 student .
2 X 4 Lumber 1/12 student
Nails ‘ : g 1/6 student
Skill Saw . 1/12 student ' g
Mason Handtools . 1/ student

. Mission 1

Answer the following questions with the aid of your notes and study guide
3ABR55233-1I-8, Concrete Maintenance and Repair.

1. What are the three methods of repairing spalls ?

é. What is the depth for cutting a spall with a concrete saw ?

~

3. When repairing spalls, the concrete is cleaned by two, methods What are they'f
Ve

- and ' )

4. What causes concrete pavements to have popouts ? / i

' ‘ !




3. Popouts are repair;ed in what method?_‘ )

4 .

N i
7. Briefly explain how broken concrete pavement areas are removed.,

. - = N .

\ 1
8. List four methods of cleaning the exposed edge of an old concrete pavement, before
placing a new concrete mixture against it,

v

.4 ’ .

a. -

~

10. How are spalls repaired with cement? ~

— -

Ny




3"

»

/o

13. ‘How are spalls repaired with epoxy?

.\

’

14, .What is purpose of contraction joints?

-

.

PROCEDURE

Mission 2

You will inspect and remove a damaged section of concrete designated by the instruc-
tor and prepare the area for repair, following the outlined procedures, )

1. Inspect defective concrete area.

-. 2. Determine portion of concrete which must be removed.

-

-3

3. Air Compressor: Operational Procedures

a. Safety Precautions

(1
2
3)
4
/ (5)
(6

Secure loose hose before starting.
Open service valves before starting.

Stay clear of air blast

Keep close surveillance of air pressyre gage,

te

Remove all jewelry,

Goggles will be worn when using attachments with air compressor.




R

[

i

b.

Preoperational Check

(1) Set unit on level ground. '
- - - f

{2) Check level of engine crankcase oil and compressor oil.

-
(3) Check level of fuel and radiator coolant,

. (?) Pull out idle control ‘cable. '

(5) Press starter button, release when engine starts.

NOTE: If engine fails to_start within 30 seconds, stop and wait a short .

period of time.
(6) In extremely cold weather, use ether capsule to assist startii]g.
(7) Close drain valve on pressure tank. / *
Operational Checi{

(1) Operate engine at idle until engine temperature reaches operating range
of 120° F. Push in idle control cable.

(2) Maintain minimum air pressure of 110 p.s.i. during operation.

4

Postc;peraéionul Check R
(1) Close service valves and run 5 minut? before shutdow'n.

(2) Stop engine by pulling stop cable. ~

{3) Open drain valve on pressure tank. : .

(4) Clean and service compressor before storage.

Jackhammer: Operational Procedures

a.
b.
c.

d.

Wear safety goggles and gloves.
Check té ensure pil is on connection end of bit and in the piston chamber.
Connect air hose and secure with safety wire.

Proceed to operate safely.

Concrete Saw: Operational Procedures

‘a.

Safety Precautions ) . e

(1} Keep hands and feet away from saw blade while in operation.

- i

32




(2) Wear goggles while operaliing saw.
(3) Remove al] jewelry,
(4) Sweep area before- sawing,
Preoperational Check
- (1) Check fuel.
(2) C/heck oil level,
(3) Check tightness of biade.
(4; Connect supbly source of water,
(5) Lower blade to 1/2 inch of cutting surface,
c. Operatic;nal Check

} / 1) Start engine

(
(2) Turn water on ‘blade

(3) Lower blade to desired depth

(4) Release brake !

(5) Follow line to be cut

(6) Set brake

(7) Raise blade

(8) Cut off water Supply ’

Postoperational Checkk/

(1) Shut off engine

(2) Disconnect water supply )

(3) Visual irispection of machipe

"(4) Clean and service as required

6. Vibrator :ramper:“ Operatjonal Procedures

A. Safety Precautions

(1) Remove jewelry




L4 .
’

. ) | v . * (2) bo not refuel while rur;ning
(35 Keep feet free of tampey
‘bt Preopex:a‘nc»nal Check
‘, l (1) Make syre machine is level ’ " a
. ¢2) Check fuel and oil
: 3 Chgck for loose nuts and bolts -
»K ( (4) C!leck~tamper plate adjustment‘
. ' / . c. Operationai Check '
»~ - (1) Turnongas
= ' (2) StartEngine : .
d .7 . (3) Let @dle till warm

(4) Open throttle wide . ’\

d. Postoperational Check

(1) Idle engine down * ot
* a {2) Switch engine off '
. (3) Visual inspection of machine | .
(4) %ut off gas' ‘
R (5) Clean and service as required

7. Methods of Removing Damaged Area o .

; ‘l_ a. Cut éia:maged :;.re; perimetler out \vgtrpéncrete saw. b
‘b Remove ciﬁn‘laggad area wiéh air compressor and j‘ackhamn_;er.

- €. Remove debris with shovels and wheelbarrow. 1
4

/ d. Compact subgrade with vibrating tamper?




Mission 3

You will mix, place, finish, and cure concrete in the damaged area previously

removed,

1.

Methods of Preparing Subgrade and Edge of Old Slab,

a. Brush edge of existing slab free of all debris an'd dust.

b. Wet subgrade with water. h B ‘
c. Brush edges of existing slab with a bdnding agent.

Reinforcement Steel Placement

a,.. Secure rebar to existing pad mechanically and use cha1rs or supports to
. keep rebar from touclting ground,

b. Expanded wire mesh can be gsed for thin slab construction reinforcement.

Concrete Mixture

Concrete Mixer Operating Procedures:

-

a. Safety Precautions
1) Remove all jewelry.
(2) Cheéck safety. chain holding in up position.
‘3) Keep all personnel clear of machine while in operation.
"i4) Stay upwind from cement,
b. Preaperational Prqcedures
(1) Check safety chain on hopper.
(2) Remove towing bar,
-
{3) Chock wheels. h
(4) Chec':k engine oil,
{5) Check fuel, o
(8) Eheck lift cables,
¢. Operating Procedures

11) Clear all personnel away from hopper,

35




(9)

(10)

d. Postoperating Procedures

W
;o
e
(4)

(5) Clean and service mixer as required,
’ h 3

Mixture To Be Used -
.1 - Part Portland cement . i
.2 - Parts sand b
3- _P;.rt_s gravel )
* 6 Gal, W/C ratio - .
4. cha{r Proéedurés . ‘ o
a. Place concrete in area to be patched.
) b. Screed off concrete to match ex:lsting pad,
‘ c. Finish concrete with wooden floats and steel trowel to match existing pad.
- d. Prote‘ct patched area from elements. - ' .

e. Cure patched area |

Ensure clutch is disengaged, ‘ . r

Start engine. . ) —
Engage clutch to rot'até drumﬂ. ‘
Lower hopper to full down position slowly.
Observe cabie unwind.ing off spool, s

~

Fill hopper with proper materials,
T

Raise hopper until it hits automatic shaker emptying materials into the
rotating drum,

Mix no less than one minute, ! -

Dispense concrete from drum,

Raise hoppér. . |
Connect hopper safety chain,
Connect towing bar.

Turn off switch,

36




Mission4 » o D !

When you,have completed this mission, you will be able to seal a joint with caulking
compound and patch 2 crack with mortar.

Sealing Joints l )
Pull pressure plate on caulking gun to the rear of the gun.
Place caullging tube into the'gun barrel.
Move pressure plate until it is inside thg tube.
Cut the tube nozzle to the desired size and apgle.
Start at the top of the joint and fill the“joint until it is flush ;vith the surface.
Squeeze the trigger until the caiflking compound starts to con;e out the nozzle.

A

7. .Keep squeezing the trigger until the joint is filled as you move to the bottom of
the joint. !

’

|
Patching Cracks . | SN

1. Using a hammer and chisel, cut the crack to the desired size.

NOTE: Wear your goggles.

+

Clean the crack of all loose material and moisten with water.

Fill the crack with mortar, making sure that the mortar is well compacted.

.

Smooth the top of the crack even with the adjoining surfaces.
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Qws 3ABR55233-1I-6~P2

- REMOVING ‘TORMS AND FINISHING
CONCRETE SURFACES

OBJECTIVE

Upun completion of this workhook you will be able to remove, clean, and store
concrete forms; and {inish the concrete surfac{!{ '

EQUIPMENT
. Basis of Issue
SG 3ABR55233-I1-6 . : -+ 1/ student
WB.3ABR55233-I1-6-P2 ' 1/ student
Pencil 1/ student
Paper . "1/ student
Mason handtools 1/ student
Wheelbarrow . 1/ 6 student
Shovel 1/ 6 student
Hoe 1/ 6 student
Cement : . 1/12 student
Sand ’ 1/12 student
Gravel 1/12 student

-

PROCEDURES

Mission 1

When you have completed this mission, you will be é.ble to remove wall forms;
use a carborundum stone to clean and finish a wall surface; fill surface voids; and
clean, oil, and store forms. -

Remiioving Forms |,
1. Remove Stakes and braces.
Cut nie wires._ ]
Remmive wales, ‘ -
‘Movv wall forms away from wal!. Be careful not to damage wall surface.
5. Place forms awafr from immediate wall area.
6. Break tie wires from wall.

Cleaning Wall Surfaces

As d:rected by the instructor, Wet a specified wall area and remove excess
concrete and stains with a carbcrundum stone.

39




" Filling Voids y ' e

1. As directed by your instructor, prepare a cement and sand grout and fill voids. —

2. As directed by your instructor, prepare a cement and sand slurry paste and
fill voids. ) P

a. Apply the slurry paste with a brush. .

b. Rub the surtace with 3 sponge float to insure {illing of all holes.

\ P .

“ c. After the surface has dried, rub the surface with burlap to remove excess )
SR slurry paste. 2
Cleaning, Oiling, and Storing Forms !
1. Clean fonim surfates with a stiff wire brush. ) !
K 2, Remove nails as required. ~ . ;
3. Apply a light coat of oil to the form face. ' J‘
4. Stack the forms in their order of erection. : ) '
’ I.vnasion 2
The student will apply coverings to fresh concrete to obtain proper curing. The
coverings will be dpplied as directed by the instructor. _
Water . Do
1. After concrete has hardened fornaAfew hours, wet concrete surface thoroughly ‘ -
with water. . . .
2. Check surface frequently to make sure that it stays wet:
© .

Sand ,

i. Spread concrete surface \x'ith a layer‘. ofxsand.
‘2. .Wet sand with water. | ;
3. Ke;ap sand }vet to ensure cu?iﬁg.

Tabric or Waterproof Paper

1. Place fabric over slab.

* Wet fabric with water.

[\ R ()
7

Keep fabric wet to ensure curing. .
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PR - 7
A " 4.7 Moisten coricrete with-water. - - Lo SR

5.. Apply waterproof paper. ‘ . -

¥

8. Overlap edges of paper to keep moisture under the paper.
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